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IHHOACHUTEJBHAA 3AIINCKA

Pabouast mporpaMma 1o XuMHUH Ha YPOBHE CPEHETO 00IIero oOpa3oBaHus pa3padoTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpa3oBanuu B Poccuiickoi
Oeneparuny, Tpe0OBaHU K pe3ylbTaTaM OCBOCHHs  (enepanbHOil  00pa30BaTeNbHOM
nporpammel  cpeaHero obrmiero oopazoanus(POIl COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBarenbHoM crangapre COO, ¢ yuérom Konmenmuu mpemnoaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepanuu,
peaM3yIONIMX OCHOBHEBIE 00pa30BaTEebHBIE MPOTPAMMbI, © OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTHsl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHUsLT Ha YpOBHE YIIYONEHHOTO HU3yYeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4YHOro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. HM3ydeHue mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPEHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obecrieunTh 0011€00Pa30BaTEIbLHYI0 U OOLICKYJIbTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
H€06XOI[I/IMy}O U1 agarnTaigvunu uX K 6I)ICTpO MCHAIOIMUMCA YCJIOBUAM JXU3HU B COOUYMEC, a
TaKXe JUIS MPOAOJDKCHHS OOYYEeHHUs B OpraHu3aiusx MpodecCHOHAIBLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSA ABJIACTCA OI[HOﬁ N3 IIPUOPUTCTHBIX AVUCHUILINH.

B mporpaMmMe mno XuMHM Ha3zHaueHHWE mpeaMeTa «XHMHUS» IOydaeT MoApOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomuMu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJIepiKaHMs, Pe3yJIbTaTOB 00yueHHs U TpeOOBAaHHUN K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHUAETENBCTBOM TOMY SIBISIIOTCSI CIIEAYIOIIME BBIMOITHIEMBIC
IpOrpamMMoil o XUMHUH (QyHKIHU:

UH(POPMALIMOHHO-METOJMUECKas], peanu3anus KOTOPOH o0ecrieynBaeT  IOJIyuYEHHUE
MPEJICTAaBICHUS O LIEJSAX, COJAEp’KaHUM, oOIIel cTpaTeruu oOydyeHUs, BOCIIUTAHUS U Pa3BUTHUS
00yyJaroImuxcst CpeICTBAMU IPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO Mpoduis;
OpraHM3alMOHHO-IUIAaHUPYIOIIAs, KOTOpas NPeayCMaTpuBaeT OIpeNeleHUEe: IPUHLHUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUS y4eOHOro MaTrepuasia, KOJMYECTBEHHBIX U
KAUeCTBEHHBIX €r0 XapaKTEePHUCTUK; IMOAXO0J0B K (POPMHPOBAHUIO COJEP’KATEIBHONH OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTeNbHBIX JOCTHKEHUH OOYyYalolMXcs B paMKax MTOTOBOM
aTTectauuu B (opMe €AMHOT0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHUH.

[Iporpamma i1t yriyOJI€HHOTO U3yUYE€HUSI XUMUH:

yCTaHaBJIMBAaET MHBAPHAHTHOE MPEIMETHOE COZIEpP)KaHue, 00s3aTeIbHOE IS U3YYSHHS B paMKax
OTJIENbHBIX MPOQHIIEH, IPeyCMaTPUBAET paclpeieieHHe U CTPYKTYPUPOBAHUE €ro Mo Kiiaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

Ta€T MpUMEpPHOE paclpelesieHne Yy4eOHOro BpPEMEHM, PEKOMEHIYyeMOIo i H3ydeHus
OTJIEIbHBIX TEM;

npejiaraeT IpUMEpPHYIO MOCIeI0BaTEIbHOCTh U3yUEHUsl yueOHOro MaTepuaa ¢ ya€ToM JIOTHKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3EH;

Ta€T METOJMYECKYI0 MHTEpPIpETalrio Leled W 3ajad M3ydeHus IpeaMera Ha yriayOiaéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CpPEAHEro oOIero oOpa3oBaHMUS,
COJIEp)KaTeIbHON  XapaKTEepUCTUKU  IUIAHUPYEMBIX  pe3ylbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI CPEIHET0 00IIero 00pa3oBaHus (JMUHOCTHBIX, METAPEIMETHBIX,
IOPEIMETHBIX), a TaKXke C Y4Y4ETOM OCHOBHBIX BHUAOB Y4€OHO-IIO3HABATEIbHBIX JAECHCTBHUH
00y4YaroIerocs 1o OCBOCHUIO COJCPKAHUS TIPEAMETA.



I[lo Bcem Ha3zBaHHBIM NO3UMLKAM B IpOorpaMMe IO XHMHHM THPEIyCMOTpPEHA
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 001Iero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOTpaMMON IO XUMHUH  O0s3aTeNbHON  (MHBapHAHTHON)
COCTaBJISIFOLIEH collep:kaHus y4eOHOTro mpeamMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BAPUATUBHOW COCTABIIAIOLIEH, KOTOPAs JOJKHA OMPENAEHATHCS B COOTBETCTBUU C HANPABIECHUEM
KOHKPETHOTO MPpoduIs OOyIeHHS.

B coorBerctBUM ¢ KoHuenTyalbHbIMU TookeHUs MU PI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme aAuddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeHero ooiiero oopa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealn3aliio IPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TalloM I[OJIyYE€HUS XUMHYECKOIO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccuoHaibHOro ooOpasosanus. B 31oil cs3u
U3y4YeHHUE TMpeaAMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHe U
yIIIyOJICeHHE TEOPETHUYECKOW M TPAKTHYECKOW IMOATOTOBKH OOYYaroIIMXCs, BBIOpaBIINX
onpeAenéHHbli MPouiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOT0 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii ®I'OC COO K mIaHHpYeMBIM pe3ylbTaTaM OCBOEHUs (enepanbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeHEro o0miero oOpa3oBaHusl M3ydeHHE TpeaMeTa «XUMHD)
OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTUS O0YJArOIINUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEINIEKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3AINN YIeOHOTO
Tpygda U  OOOOIIEHHBIX CIOCOOOB  JEATENIBHOCTH, HMMEIOMIUX  MEXIUCHUIIITMHAPHBIMH,
HAJIIPEIMETHBIN XapaKTep.

CocTaBnsifoliUMH TIpeMeTa «XUMHS» Ha YpOBHE YIIyOJIEHHOIO HM3y4Y€HHUS SBISIOTCS
yriiyonéHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 Heopranudeckas xumus». [lpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a3oBoro u
yIIIyOJn€HHOTO YPOBHEHM U3y4EHUs IpeAMETa.

OcHoBy conepxaHus KypcoB «OpraHuueckas xumus» u «OOmias u HeopraHudeckas
XUMHA» COCTABIIACT COBOKYITHOCTH MPEAMCETHBIX 3HAaHUHA ¢ YMeHHﬁ, OTHOCAIIUXCA K 6a30130My
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIONIOJIHEHHUE,  IO3BOJISIIOIEE  OCO3HAHHO  OCBOMTh  CYHIECTBEHHO  OosbmMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Y4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHUH O XMMHYECKHX DIIEMEHTAX U
CBOWCTBaX MX COCJUHEHUH HA OCHOBE PACIIMPEHUS U YrIIyOJeHUs MPEJCTAaBICHUNA O CTPOEHHUH
BEII[ECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX IMPOTEKaHUS PEaKIMil, pacCMAaTPUBAEMBIX C
TOYKH 3pEHHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUYECKUX MPEJICTABICHHUIX O CTPOCHUM aTOMa. XUMHUYECKasl CBSA3b 0OBSACHIETCA C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TakkKe C
TOYKHM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJIHIETCS
(opMHpOBaHNEM IPEACTABICHUN 00 MEKTPOXMMHUUYECKHX MIPOIEcCcax U AJIEKTPOIU3E PACIUIABOB
U PAacTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMHM INpPU PACCMOTPEHHUU PEAKLMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX peaKLuil.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJEpKaHHWE KYPCOB XUMHHU YIriyOIEHHOTO ypOBHS
U3y4eHMs Ul KJIacCOB OIpeneN€HHOro mpoduis (riIaBHbIM 00pa3oM Ha UX CTPYKTypy M
XapakTep JOMOIHEHUH K 0o0IIel crucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeamersl. Tak, HampuMmep, B COAEp)KaHUM MpeAMeTa A KJIAcCOB XHUMHUKO-(PH3MYECKOro
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npodwmis 00JbIIOe 3HAYCHHE OYAYT UMETh 3JIEMEHTHI y4eOHOro MaTepuasia Mo oOIe XUMHH.
[lpn uw3ydyeHuwm mpeaMmera B JaHHOM Cllydae akLEHT OyAeT clenaH Ha OOIIHOCTH METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHI B XUMHUH M B (PU3HKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexymsapHass Teopus B (U3MKE), 3aKOHBI COXPAHEHHWS MacChl W HSHEPTUH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B T0 Xe Bpems B conep)kaHUH IpeaAMeTa il KIACCOB XUMHUKO-OMOJIOTHYECKOTO MPOdus
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KISTKH KaK
OMOJIOTHYECKOH CHCTEMBbI, B COCTaB KOTOPOWM BXOISAT, K MpPUMEpPY, TaKHe CTPYKTypHBIC
KOMITIOHEHTBI, KaK JIMMHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U apyrue. [lpu stom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CILy’KaT OCHOBOM JIJIsl U3YYEHUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSL.

B mnane ¢dopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUsS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA PAKTUYECKOTO NPUMEHEHNUSI HayUYHbIX 3HAaHUM U3ydEeHUE IIpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX € y4eOHBIMH NpeAMETaMM, BXOJSIIMMHU B COCTAaB IPEIMETHBIX
obnacrell «EcTecTBEeHHO-HayuyHble IpeaMeThD», «Marematuka u uH@opmatuka» u «Pycckuit
A3BIK U JIUTEPATypa.

[Tpyr m3ydeHnn ydeOHOTO MpeaMeTa «XUMHs» Ha YIiayOJIEHHOM ypOBHE TakXke, KaK Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHHE OCHOB HAyKHM XHMHUHU Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM JeATENbHOCTH 4eJOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa MpeArnoiaraeT peain3aluio TaKuX 1enel, Kak:

dbopMupoOBaHHE TPEJICTABICHUN: O MaTepHAIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX W
IIO3HABAEMOCTHU ﬂBﬂeHI/Iﬁ HpI/IpOI[BI, 0 MECTC XHMMHHU B CHCTECMEC CCTCCTBCHHBIX HaYK n eé
BeJylieil polu B 00ECIEYEHHH YCTONYMBOTO DPAa3BUTHUSI YETOBEUECTBA: B PEIICHUH MpoOiieM
AKOJIOTUYECKOMN, IHEPTrEeTHUECKON M MUIEBON O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MAaTepUAlOB, HOBBIX HWCTOYHHUKOB DJHEPrHMH, B OOECIEUECHUU pPALHUOHAIBHOTO
PUPOIONOIL30BaHus, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYpbl UEJIOBEKA, a TAKKE
HKOJIOTMYECKA 00OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOIHOM cpefie;

OCBOEHHE CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XMMHYECKOM COCTABJIAIOIIECH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIBHBIX MTOHATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/Iﬁ (0] CTpOGHI/II/I BCIIICCTBA HaA paszlx ypOBHHX — aTOMHOM, I/IOHHO-MOJ'IGKYJ'ISIpHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMHUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX NpPOTEKaHUs
XUMHUYCCKUX peaKHHﬁ, 0 XUMHYCCKOM paBHOBeCI/II/I, paCTBOan 158 )II/ICHepCHBIX CHUCTEMaAX, 06
00IINX HAYYHBIX IPUHIIANIAX XUMUYIECKOTO MTPOU3BOJICTBA;

dbopmupoBaHre y OOYYAIONMIMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUH i1 OOBSICHEHHs KIFOUYEBBIX HJIEH U MPOOJIEeM COBPEMEHHON XUMUH, IS
OOBSICHEHUS! W TPOTHO3UPOBAHMS SBJICHUH, HMMEIONIUX €CTECTBEHHO-HAYYHYIO TIPHUPOY;
TPaMOTHOTO PelIeHUs] MPoOIEM, CBI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON Oe30MacHOCTH TMOCJIEACTBUH OBITOBOM ¥  MPOW3BOJICTBEHHOU
JEATETbHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKUM NIPOU3BOJACTBOM, HCIOJb30BaHUEM U
nepepaboTKOMN BEIIECTB;

yriIyOJieHHe MpPEeCTaBICHUN O HAYyYHBIX METO/axX MO3HAaHUs, HEOOXOJUMBIX JJISi PHOOpETeHHUs
YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBICHCHHUS XMUMHYECKUX SIBICHUW, WMEIOIINX
MECTO B IPUPOJIE, B PAKTUYECKOMN AEATEIBHOCTH U MIOBCEIHEBHOM )KU3HH.



B nmnmane peanu3zanuu NEpBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIUX (YHKIUI
LEJIOCTHOW CHCTEMBI CpellHero o0Iiero oOpa3oBaHMsS MpPU H3YUYEHUH IpenMera «XuUMUs» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIHUTaHHE YOCKIEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPUPOJBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JACTH TEOPETHUSCKUX M MPHUKIIAIHBIX HCCICIOBAaHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpPMUPOBAHME y HUX CO3HATEIBHOIO OTHOILICHHS K €aMoOOpa3OBaHUIO U
HETPEPHIBHOMY 00Pa30BaHUIO KaK YCJIOBUIO YCHEIIHON MPO(heCCHOHAIBLHOW M OOIIECTBEHHOU
JESTCIIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO M IMOTPEOHOCTH B 370POBOM
o0Opase KU3HH;

(dbopMUPOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO IPUPOIONIOIB30BAHMS, PA3BUTHE YKOJIOTHIECKOM
KYJIBTYPbI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOM e TETbHOCTH.

OO01iee 4YKMCIIO YacoB, NPEIYCMOTPEHHBIX JUIsI M3YYCHHS XUMHUH Ha YIIIYOJICHHOM YPOBHE
cpemHero odmero obpaszoBanusi, cocrabiser 204 gaco: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZEN0).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHH'IQCKOﬁ XUMMUH.

[IpenMeT W 3HAaYeHWE OPraHUYECKOM XHWMHUHU, TPEICTaBICHHME O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHHME aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHSL.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XuMUYecKasl CBsI3b B OPraHMYECKUX COETUHEHHSIX.
Tunbsl TMOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbI nepeKkpbIBaHUs aTOMHBIX opOuTaiel, 6- u
n-cBs3u. OnuHapHasi, ABOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MoOJEKylax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajukale, Hykieoduie u ameKTpodure.

Teopust cTpoeHus opraHuyeckux coeauHeHuil A.M. bytnepoBa u  coBpeMeHHbIE
IIPEJICTABJICHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUN CTPOEHUSI OPTraHUYECKUX COEANHEHHUN.
MonekynspHele U CTpyKTypHble (opmyibl. CTpykTypHble (OpMYJbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, CcKeileTHad. M3oMmepusa. Buael u3oMepuu: CTpPYKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBIE J(PGEKThl B MOJIEKYJIaX OpPraHMYECKHUX COEAMHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKThI).

[IpencraBienue o knaccudukanuu opranudeckux peuiects. [loHsTrHe 0 QyHKIIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psanel. Cucrtemarnyeckas HOMEHKIIATypa OpPraHU4eCKUX
coenuHenuil (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX MPEACTABUTENCH.
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OcobenHocT M KiIacCUpUKAIMS  OpraHMYecKUx  peakuuid.  OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPTaHUYECKON XUMHHU.

OKCIEepUMEHTAIbHBIE METOJbl W3YYCHHsS BEIIECTB W WX NPEBPAIICHUN: 03HAKOMIICHHUE C
o0pa3iaMu OpraHMYECKUX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHu (IJIaBieHHe, OOYyIJIMBaHME U  TOPEHHE),
KOHCTPYHPOBaHHE MOJIENICH MOJIEKYJI OPTaHUYECKUX BEIECTB.

Yriaesogopoabl.

Anxkanbl. ['oMonornueckuit psn ajnkaHoB, oOmias (Gpopmyrna, HOMEHKJIATypa U HU30MEpHsl.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN alKaHOB, SP3-THOPUAM3AIUS aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. du3nuecKre CBOMCTBA aTKAHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLMK 3aMELICHUSA, U30MEpU3aLUU, JETUIPUPOBAHUA,
LUKJIA3AUY, IIApOJIN3a, KpEKWHra, ropenus. lIpencraBieHne o0 MexaHU3ME peakUuil
pPaavKaIbHOIO 3aMEILECHHUS.

HaxoxaeHnue B mpuponac. Crioco0bl IMOJIYy4YCHHA U IPUMCHCHHUC aJIKAHOB.

[Mukmoankanel. O6mas ¢popMyiia, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LHMKJIONPOMNAH, IUKIOOyTaH) U OOBIYHBIX (LIMKIJIOMEHTAaH,
[IUKIIOTEKCaH ) IUKJIOATKAaHOB. CIIOCOOBI MOYYCHUS U IPUMEHEHHUE IIUKI0ATKAHOB.

Ankensl. ['oMonorudeckuii psijy akeHoB, o0mias Gopmysa, HOMEHKJIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ alKeHOB, SP>-TMOpHMIM3alMsl aTOMHBIX OpOHTanen
yriaepoaa, o- u n-cBsizu. CTpyKTypHas U reoMerpuieckas (Luc-tpaHc-) nzomepus. Ousnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUM IPUCOEAVHEHMS, 3aMEIIECHHUA B O-
MIOJIOXKEHUE TPU JIBOMHON CBS3M, NOJIMMEpHU3auuu W okucieHus. lIpaBmio MapkoBHHKOBA.
KagecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! NOTYUYEHUS U IPUMEHEHHE AIKEHOB.

ATKaTueHBI. Knaccudukanus aJKaINEeHOB (conpspkEHHBIE,
W30JIUPOBAHHbBIC, KyMyaupogarHvle). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHUS M XUMHUUYECKHX
CBOMCTB CONpPSDKEHHBIX AMEHOB, 1,2- u 1,4-mpucoenunenue. [lonumepusamus conmpsKEHHBIX
mueHoB. CriocoObl MOTYYCHHS ¥ TPUMEHEHNE aJIKaINCHOB.

Anxunbl. ['oMoorndeckuil psja ankuHOB, o0mias ¢opMylia, HOMEHKIATypa U M30MEpHsl.
DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ JIKWHOB, SP-THOPHAM3AIUS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBOWCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOETMHEHUS, JUMEPU3AlMd U TPUMEpPU3aLUH, OKUCIEHUA. KucioTHele CBOICTBA aIKUHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peakIMH Ha TPOWHYIO CBsA3b. CIOCOOBI
MOJTYYEHUS U IPUMEHEHNE AJIKUHOB.

Apomartudeckue yrieBoJ1opoasl (apeHbl). 'oMonoruueckuii ps apeHoB, ob1as gopmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30a.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30jJa U €ro roMOJIOTOB: peakluu
3aMeIleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKalie, PEaKLIUU MPHCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30a. [IpencraBnenne 00 OpUEHTUPYIOMIEM JIEHCTBUU 3aMECTUTEINEH
B OCH30JILHOM KOJIBIIE HA MPUMEpE AIKHIBHBIX PaJuKajoB, KapOOKCUIBHON, THAPOKCUIBHOM,
aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHYECKHUX CBOMCTB CTHPOJIA.
[Tonmumepuzarust  ctuposnia.  CrocoObl  MONy4eHHS W NPUMEHEHHE  apOMaTUYeCKHX
YIJIIE€BOIOPOJOB.



[Tpuponnsiii ra3. [lonytHsle HedTsHBIe Ta3bl. HedTh n e€ mpoucxoxxaenue. KameHnusiii
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu HePTH: MEPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MECXKAY pa3IMYHBIMU KJIaCCaMH YIJIEBOAOPOIOB.

DIEKTPOHHOE CTPOCHHE TaJIOTCHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakumm 3aMemeHus
rajoresa Ha T'HMAPOKCOIrPYIILY, HUTPOIPYyIIly, HMAaHOTPYIIY, aMuHOrpynny. JlelictBue Ha
TaJIOTCHIIPOU3BOHBIE  BOJHOTO UM  CHUPTOBOIO pacTBopa IEno4yd. Bzammopelicteue
JUTAIOrCHAJIKAHOB C MarHMeM U LMHKOM. [IoHATHE O METa/uIoOpraHU4eCKUX COEAUHEHUSIX.
Vcnonb30BaHue TraJoOreHIpPOM3BOJIHBIX YIJIEBOJAOPOAOB B ObITY, TEXHMKE W IpU CHHTE3€
OpraHNYECKHUX BEIIECTB.

OKCIEpUMEHTAILHBIE METOJbl W3YYEHHs BEIIeCTB M WX MPEBPALICHUH: N3yueHUE
(¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakUuil
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
IepMaHraHata Kajus, B3aMMOJEICTBHE aleTWJIeHa ¢ aMMHMAyHbIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHApYXKEHHE YriepoJa M BOJOpPOJa B OPraHMYECKUX BEIECTBAX,
NOJydeHUE AITHJICHA M W3YYEHHE €ro CBOMCTB, O3HAaKOMIIeHHE ¢ KoJulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3namMu IJIacCTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJICKYI
YIII€BOIOPOAOB U TaJIOTEHIIPOU3BOHBIX YIIIEBOIOPOIOB.

Kncnopouconepmaume OpraHn4e€CKue COcAUHECHHUS.

[IpenenvHble OmHOAaTOMHBIE CcrUPTHL. CTpoeHHWE MOJEKyNn (Ha TpuUMepe MeTaHola W
sTanona). 'omonornueckuii psa, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJlacCU(pUKaIIUsL.
OusnyuecKkne CBOWCTBA TPEAETbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBS3UM MEXIY
MOJIEKyJaMH CHHUPTOB. XHMMHYECKME CBONCTBA: pEAaKIMU 3aMELIeHMs, JeruJparaiui,
OKHCIICHHSI, B3aMMOJICHCTBHE C OPTraHWYECKUMHU U HEOpPraHMYECKUMH KucioTamu. KauecTBeHHas
peaknus Ha OAHOATOMHbIE CIMPTHI. JlefiCTBHE 3TaHOJa M METaHojia Ha OpPraHU3M 4YelloBeKa.
CrniocoObl osTy4eHns U NPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie 3¢upsl, HOMEHKIATypa U u3omMepusa. OcoOeHHOCTH (PU3HUECKUX M XUMUYECKUX
CBOWCTB.

MHuoroaroMHEIE CIIUPTBI — OTHJIICHIJTIMKOJb W TJIMLOCPHUH. dusznyecknue M XUMHUYECKUE
CBOICTBA: pCaknuun 3aMCIICHUA, BSaPIMO,Z[efICTBPIe C OpraHNM4CCKUMHU U HCOPraHUYCCKUMU
KHCJIIOTaMU, KAQ4YC€CTBCHHAA PCAKIUA Ha MHOIOAaTOMHBLIC CIIMPTHI. HpeJICTaBJ'IeHI/Ie 0 MCEXaHHU3MC
pCaKL[I/Iﬁ HYKJ'ICO(l)I/IJIBHOFO 3aMCIIICHUA. I[CﬁCTBHC Ha OpTraHu3M YCJIOBCKA. CnocoObl MOJIYYCHUA
U MIPUMCHCHUEC MHOI'OAaTOMHBIX CITMPTOB.

®enou. CTpoeHHE MOJIEKYIBI, B3AMMHOE BIMSIHUE THAPOKCOTPYIITHI U OCH30JIBHOTO sJIpa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHoina. KadecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4YEeHUS M MpUMEHEHHe (eHoa.
®enonpopManbIeruiHas cMoa.

KapOonunbHble coelMHEHUS — albJerujbl M KETOHBL. DJIEKTPOHHOE CTPOEHHUE
KapOOHMIIBHOM Tpymnmbl. ['oMonoruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyrna,
M30MEpPUSI M HOMEHKJarypa. PU3WYEeCKUue CBOMCTBA ajbJECTUI0B M KETOHOB. XUMHYECKHE
CBOMCTBA albJETHI0OB M KETOHOB: peakuuu MpucoeauHeHus. OKHUCIEHUE albJIeruioB,



KauCCTBCHHBIC PCAKIHWH Ha aJbACTUIBI. Crroco0bl NOJIYUYCHUSA U TNPUMCHCHHUC AJIBJACTHIOB H
KCTOHOB.

OnHOOCHOBHBIE Tpe/ieNibHble KapOOHOBbIE KHUCIOThI. OCOOEHHOCTH CTPOCHMSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust u HoMeHkiarypa. (PHU3MYECKHE CBOHCTBA OJHOOCHOBHBIX
IpEeJeNbHbIX KApOOHOBBIX KHUCIOT. BoJopojHble CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XWMHUYECKUE CBOWMCTBA: KHCIIOTHBIE CBOWMCTBA, PEaKIUsl ATepUDUKAINH, PEAKIUU C
y4acTHEM YIJI€BOJOPOAHOro paaukanga. OcoOEHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsATHE
0 TIPOMU3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OcOoOeHHOCTH CBOMCTB HENPEIEIbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsi, MaJIbMUTUHOBAsA, OJIEMHOBAS, IUHONEBAA, NUHONEHO8As KUCAOThL.  CrocoOsbl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxunbie 3¢upbl. ['omonornyeckuii psn, odmast ¢popmysa, U30MEpHs U HOMEHKIIATYpA.
dusnueckue 1 XMMUYECKHE CBOWCTBA: TUAPOIIN3 B KUCION U IIEJIOUHON Cpeie.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKHUE CBOMCTBA MKUPOB: TMIPOJIU3 B KUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HEIPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IpUPO/IE.

MBpbL14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapaktepuctuka yrieBojoB. Kiaccudukanus yrieBogoB (MOHO-, IU- H
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (pYKTO3a, rajakrosa, pubdosa, Ae30Kkcupubosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  aNbJETUOHOW TIpYyNN, CIOMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, ManbTO3a U JakTo3a. BoccraHaBiMBaromue U
HEBOCCTaHaBIUBalOLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosio3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUMKOI€Ha WU LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVWMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAs PEakUusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJITIOI03bI: THAPOIIN3, TOTydeHHE 3PUPOB 11eUTt0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCIepUMEHTAIbHBIE METO/bl M3YYEHHs BELIECTB W WX MPEBpalllEeHUi: paCTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACHCTBHE JTAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3THUJIOBOIO CIHpTa
JUXPOMATOM KaJiusi (BO3MOXHO HMCIIOJIB30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(1l)), peakuus raumepruHa
¢ ruapokcunom mMeau(Il), Xxumudeckne CBOMCTBAa pacTBOpa YKCYCHOW KHMCIIOTHI, B3aUMO/JIEHiCTBHE
pacTBopa roko3bl ¢ Tuapokcuaom meau(ll), BzammoneiicTBue Kpaxmaiia ¢ MOJOM, pEIIeHUE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3huphI».

A30TcoepiKalue OpraHnYecKne coeTnHeHus.

AMUHBI — OpraHMYecKHe TMpOU3BOJHbIE aMMuaka. Kiaccudukanus aMHUHOB:
anudaTuyecKkue U apoMaTHuecKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOeHUE MOJEKYII,
obmas ¢opMyna, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA



amndaTuuecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, aKHMJIMPOBAHWE, B3aHMMOJCHCTBHE TEPBHYHBIX
aMHHOB C a30TUCTOU KucioTor. Coiau aJKWIaMMOHHS.

AHWINH — NIpeJICTaBUTENb aMMHOB apoMaTHueckoro paga. CtpoeHue aHuianHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoJjekyie aHwinHa. OcoOEHHOCTH XMMHYECKUX CBOMCTB aHWIIMHA.
KagectBenHble peakuuyu Ha aHWiIMH. CrnocoObl MOJIydeHHs UM INPUMEHEHHE anu(paTHYeCKHX
amMuHOB. [losryueHne aHmIMHA U3 HUTPOOESH301a.

AmuHokuciotel. Homenknatypa u  uszomepus. OrtaenbHble IPEICTaBUTENH  O-
AMUHOKHCJIOT: TJIMUIMH, anaHuH. PU3n4YecKue CBOMCTBA AMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue MENTUAHOM cBs3u. buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U TUAPOIIH3
HENTUIOB.

benku kak npupoassle nonumepsl. llepBuuHas, BTOpHYHAsh M TpETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
6enKu.

OKCIEPUMEHTAJIbHBIC METOAbl M3YYEHHUsI BEIIECTB M MX MPEBpaAlICHUI: paCTBOPEHUE
OcIKOB B BOJIE, JCHATYpalus OCIKOB MPH HArpeBaHHHM, IIBETHBIC PEAKIIUU HAa OCIKH, PEIICHUE
SKCIIEPUMEHTAIBHBIX 33Jlad MO0 TeMaM «A30TCOAEpKAIIME OPraHUYECKUE COCAUHEHUS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUI.

BLICOKOMOJICKyJIﬂprIe COCIMHCHHUA.

OcHOBHbBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEeOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPU3ALUS U TOJINKOHICHCALINS.

[TomumepHbie MaTEpHAIBL. [Tnactmaccel (TTONIMATUIIEH, MOJIMIIPOITUIIEH,
MOJIMBUHUIIXJIOPU, MOJINCTUPOT, MOJIMMETUIIMETAaKpuIIar, MOJINKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tuian3zanuus 1 nepepaboTka MiacTHKa.

OnacToMepbl:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypaibHble (XJOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TommuMepsl crierMalIbHOTO HazHadeHHs (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

SKCHCDI/IMCHTEUIBHLIC METOJIbl M3YYCHHUS BEIIECTB M HX IIPEBpAIICHUN: O3HAKOMJICHHE C
06p33HaMI/I OpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, IIIaCTMAacCC, Kay4yKOB, PCHICHUC
SKCIICPUMCHTAJILHBIX 3a/la4d 11O TCMC «Pacro3HaBaHue MIaCTMAcC U BOJIOKOH.

PacuéTtHble 3a1a4mn.

Haxoxnenne MoNeKyIsipHOH (pOpMYITbI OPraHUYECKOTO COCIMHEHUS 110 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXICHHE MOJEKYISAPHOU (OPMYIbI OPTaHHYECKOTO
COeMHEHUsT 1o Macce (00BhEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BelIecTBa (Macce,
00BEMY) MPOAYKTOB PEAKLIUU M/UITH UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOpPMYIIbI

9



OpTraHHU4YCeCKOro BCHICCTBA Ha OCHOBC Cro XHUMHUUYCCKHUX CBOMCTB WM CIIOCOOOB MOJIy4CHMUH,
OonpeaAcICHUE J0JIM BhIXOAa IMPOAYKTa pEAKIUKU OT TCOPETHYCCKHU BO3ZMOXKHOTIO.

MeXnpeIMETHRIC CBA3H.

Peanm3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuydeckoil xumuu B 10 kmnacce
OCYIIIECTBIISIETCS 4Yepe3 HMCIOJb30BaHUE KAaK OOMUX E€CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W
MOHSATUHN, TPUHATHIX B OTCIBHBIX MMPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecrecTBEHHO-HAYyYHBIC TOHSTHS: SBIICHUE, HAy4YHBIA ()aKT, TUIOTE3a, TEOPUS,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukamnms, HaAOIIOJICHHE, U3MEPEHHUE, SKCIEPUMEHT, MOJEb,
MO/ICJIUPOBAHUE.

®dusuka: MaTrepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTb, JHEPI U, Macca.

Buonorus: xierka, opraHu3M, SKocucTema, ouocdepa, MeTabOIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA MU TETEPOTPO(HBIA THUIT NUTaHUSA, OpoXeHUE, (OTOCHHTE3, JbIXaHHE, OCJIKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

Feorpa(l)nﬂ: ITIOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO.

TexHonorus: IMUIICBBIC MTPOAYKTBI, OCHOBbI pPAlMOHAJIBLHOI'O IIUTAHUSA, MOKOIIHUEC CPCACTBA,
MaTCepHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIIACC

OBIIAS 1 HEOPTAHUYECKASA XUMUSA

TeopeTuquKne OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX s1iep. XUMHUECKUN 31eMeHT. M30Tonbl. CTpoeHHE 2IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTUUYECKHE YpPOBHU M TMOJIYPOBHU. ATOMHbBIE
opOutanu. Knaccupukanus XuMHYECKHX SJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnipenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTaNsIM. DJIEKTPOHHbIE KOH(QUTYpallud aTOMOB 3JIEMEHTOB
NEepBOr0O—4EeTBEPTOTO IMEPHOJOB B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUHU, 3JEKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepnonnueckuit  3akoH u llepuogudeckas cuctemMa XUMHYECKMX  DJIEMEHTOB
J.W. MenneneeBa. CBsi3zb NEpUOAMUYECKOTO 3aKoHAa U [leprmoaudeckoll CHCTEMBl XMMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOPUEN CTPOEHUS aTOMOB. 3AaKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3J€MEHTOB M 00pa3yeMbIX WMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynnaMm Hu
nepuojaM. 3HaueHue neproandeckoro 3akona /.M. Menneneena.

XuMuueckas CBs3b. BUALI XMMHUECKOM CBSI3M: KOBAaJICHTHAS, MWOHHAs, METaJLTHUECKas.
MexaHu3Mbl oOpazoBaHus KOBaJICHTHOM CBSI3U: 0OMEHHBIN
U JOHOPHO-aKIENTOPHBIM. DHeprus W IMHA CBs3U. [loJpHOCTH, HAMpPaBIEHHOCTh U
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HaCBILIAEMOCTh KOBaJIEHTHOW CBs3U. KparHble cBs3u. Bonopoanas cBs3b. MexMoneKynspHble
B3aMMOJCHCTBHS.

BajseHTHOCT, ¥ BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b DIIEKTPOHHOH CTPYKTYPHBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOSHHEM (Ha MpPUMEPE COSAMHEHUU DJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHne o0 KOMIUIEKCHBIX —coefuHeHHusx. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUEHUE KOMIUIEKCHBIX coeAnHeHud. [loHsTue o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHUs. THUMBl KPUCTAIIIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHeix cuctemax. Mcrunnasie pactBopsl. [IpencraBienne o KOJIJIOUIHBIX
pactBopax. CrocoObl BbIpaX€HHUs] KOHIEHTPAalMH pPAacTBOPOB: MaccoBas [0Ji1 BELIECTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ = HEHaChIEHHBIE  PacTBOPHI,
pacTBopuMocTbh. Kpucraiinoruaparsl.

Knaccudukamuss m HOMEHKJIAaTypa HEOPraHHMYECKMX BELIECTB. 1pHBHANBHBIC HAa3BaHUS
OTJIENbHBIX NIPEACTABUTEIEH HEOPraHUUECKHUX BEIIECTB.

Knaccugukarnus XuMUYeCKAX peakiiuii B HEOPraHMYECKOW U OPraHNIeCKON XUMHUH. 3aKOH
COXPaHEHHs MAcChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS DHEPTHU NPU XUMHUYECKHUX
peakuusx. TernoBble 3QPEKTh XUMUUECKUX peakiuil. TepMoXxuMuuecKkue ypaBHEHUS.

CKopocTh XMMHUYECKOI peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (akTopoB. ['OMOreHHbIE
Y TeTEepOreHHble peakunu. Katanus u karanmu3aTopsl.

OOpatumble ¥ HeoOpaTUMBIE  peaklud. XuMU4eckoe paBHoBecHue. KoHcranTa
XUMHUYCCKOT O paBHOBGCI/IfL q)aKTOpI)I, BIIMAKOIINEC HaA II0JOXKCHUC XHUMHWUYCCKOI'O paBHOBGCI/ISII
TEMIIepaTypa, [AaBJICHHE W KOHLEHTPAIMM BEIIECTB, y4YaCTBYIOIIMX B peakuuu. [IpuHuun
JIe Illatenne.

OnexTtponuTtnueckass jucconuanus. CunbHble W crnabble  30eKTposuThl.  CTeneHb
nucconnanuu. Cpena BOJHBIX PACTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHsiil
nokazarenb (pH) pactBopa. ['maponus coneil. Peakiyu nonnoro ooMeHa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIILHBIC pCaKknuuu. Crenenp oxuciacHuS. OKHCIUTEIb U
BOCCTaHOBHUTCIIb. HpOHeCCBI OKHCIICHHS M BOCCTAaHOBJICHUS. BakHeHIIHe OKUCIUTEIN U
BOCCTaHOBUTEIU. MeTon QJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 pPacTBOPOB U pacCIilyiaBOB BCIICCTB.

OKCHEpUMEHTAJILHBIE METOJIbl W3YYEHHUs BEIIECTB M HUX NPEBPALICHUN: pa3lIoKEHUE
MEpOKCUJa BOJOPOJAa B NPHCYTCTBHM KaTaJM3aTOpPa, MOJEIM KPUCTAUINYECKHX PEMIETOK,
NpOBEIEHUE pEaKUUH MOHHOrO OOMEeHa, OIpelesieHHe Cpeabl pacTBOPOB C IMOMOUIbIO
WHAUKATOPOB, U3yYyeHHE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH pEeaKIuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.
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[Tonoxxenue HemerauioB B llepuoanueckoid cUCTEME XHUMHYECKHX  3JIEMEHTOB
J.1. MenneneeBa 1 OCOOCHHOCTH CTpPOCHHS uX aToMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bonopon. INonydenue, ¢u3nueckue U XUMHUYECKHE CBOWCTBA: PEAKIMU C METAIaMU U
HEMeTaJllIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ uapuibl. TOMINBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B MpHpoje, CIOCOOBI MOTYYeHHs, (PU3NYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEPKAINUE COCIAMHEHUS TaJOTCHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOTY4YeHHs rajoreHoB. [IpumMeHeHue rajioreHoB u
UX COCIUHEHHIA.

Kucnopoa, o3o0H. JlaboparopHble U NPOMBIIUIEHHBIE CHOCOOBI MOJNyYEHHs] KHCIOpOJa.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia U o30Ha. Oxcuabl u
HEPOKCHIBI.

Cepa. HaxoxneHue B MpHUpOAE, CIOCOOBI MOJy4eHHUs, (U3MUECKHE U XUMHYECKHE
cBoiictBa. CepoBomopon, cynbhuasl. Oxkcua cepsi(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOUl KuciaoTel. [IpumeHeHue cepel u &
COCIMHECHUM.

A3zor. HaxoxnaeHue B mnpupoze, crnocoObl MONY4eHUs, (PU3UUECKHME M XUMUYECKHE
cBoiictBa. AMMHak, HUTpUAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeauMHEHUl. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnenne B mpupojae, CHocoObl MONy4YeHHS, (DUINUECKUE U XUMUUYECKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coenqunenuit. ochopHeie y100peHus.

Vrnepon, HaxoxiaeHue B TpHpoae. AJsuioTpornHble Moaupukanuu. Ddusmyeckue u
XUMHUYECKHE CBOWMCTBAa MPOCTHIX BeEHIECTB, 0Opa3oBaHHBIX yriepomoMm. Oxcupn yraepoxa(ll),
OKCH]T yraepoaa(IV), yroJibHas KHCJIOTa U ed COJIH. AKTUBHUPOBAHHBII
yrousb, aacopOuus. @ymnepensl, rpadeH, yriaepoaHble HaHOTPYOku. [IprMmeHeHHe MpoCcThIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJOM, U €r0 COSAMHEHHH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiaydeHus, (GU3NUecKue M XUMHYECKHe
cBoiictBa. Okcnn kpemHusA(1V), kpeMHueBass KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €T0
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUbI CTEKJIA.

[Tonoxenue metamioB B [lepuoanyeckoit cucreMe XUMUYECKUX 3J1eMEeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaylioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue MetannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DIEKTPOXUMHUECKUH psijl HApsKeHUH MeTaioB. O01e crnocoObl MOTy4eHUs! METAIJIOB:
TUAPOMETAJUTYprisi, MUPOMETAIUTYPrusi, dNeKTpoMeTayprusi. [IoHsTHE 0 KOPPO3UU METAJLIOB.
CriocoOb!I 3a1UThl OT KOPPO3UH.

OO6mas xapakrtepuctrka MetauioB [A-rpynmsl [lepuoawdeckoil CHCTEMBI XUMHUYECKHX

sneMeHTOB. Harpwii u kanuil: monydeHnue, QU3NUECKUe U XMMHUYECKHE CBOICTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCITUHEHUM.
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Obmas xapaktepuctuka MetaisioB IIA-rpynmsr Ilepuonndeckoil cMCTeMbl XUMHYECKUX
9JIEeMEHTOB. MarHuii M Kaupluil: mnosnydeHue, (u3MUecKMe M XUMHUYECKHE CBOMCTBA,
IPUMEHEHHE MPOCTHIX BEIIECTB U X coeAnHeHui. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

ANIOMHUHHHR: TIONy4eHHe, (U3NYECKHe U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHblE CBOICTBa OKCHJA M TUAPOKCHIA ATOMHUHMI,
TUAPOKCOKOMIUIEKCHI AIFOMUHUS.

OOmast xapakTepucTHKa MeTauioB mobounsix moarpymnn (b-rpynm) Ilepuomuueckoii
CHCTEMbI XMMUYECKUX 3JIEMEHTOB.

®dusnueckue U XUMHYECKUE CBOIMCTBA XpoMa U €ro coeanHeHui. OKCUJIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl ¥ ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
[TorydeHnue u mpuMEHEHUE XPOMa.

®dusznueckue M XMMHUYECKHME CBOMCTBA MapraHila M €ro CoeIMHeHWi. Baknelmne
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€r0 OKHCIIUTEIBHBIE CBOWCTBA.

®dusnuecKue 1 XMMUYECKHE CBOMCTBA XkKeje3a U ero coeguHeHui. OKCUIbl, TUIPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [lonyuenue u npuMeHeHHE Kelle3a U €ro CILUIaBOB.

®u3nyecKue 1 XMMHYECKHE CBOMCTBA MEAU U €€ coenrHeHuil. [lonydyenne u npuMeHeHue
MeIU U €€ COCTMHEHUM.

I_[I/IHKZ IOoJIy4CHHEC, (I)I/I3I/I‘IGCKI/IC U XUMHYECKHE CBOMCTBA. AM(bOTCpHBIC CBOICTBA OKCHJa
W TUAPOKCHU A HUHKA, THAPOKCOKOMIIJIICKCHI IMHKA. HpI/IMeHCHI/Ie OWUHKa 1 €10 COGI[I/IHCHI/II\/'I.

OKCIepUMEHTATbHBIC METOIbI U3YUEHHUS BEIIECTB M MX MPEBPAIICHHUIN: U3yUeHUE 00pa3IioB
HEMETAIJIOB, TOpeHue cepwl, docdopa, xKeneza, MarHus B KUCIOPOJE, U3YUYECHHE KOJJICKIIUU
«MeTalsl ¥ CIUTaBbl», B3aUMOJICHCTBUE MIEIOYHBIX M IIETOYHO3EMENBHBIX METAJUIOB C BOJOU
(BO3MOYKHO HCITOJIb30BaHKE BUIEOMATEPHUATIOB), B3aUMOJICIICTBHIE IIMHKA U Kelle3a C PacCTBOpaMHU
KHCJIOT W IIEJIoOYeH, KaueCTBEHHbIC PEaKIIMM Ha HEOPTraHWYECKUE aHMOHBI, KATUOH BOJOpOJa U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIOB AIFOMUHUSA U LIMHKA C paCTBOPaMH KHUCIIOT U
HIeJIoueH, pelIeHue OKCIEPUMEHTANbHBIX 3ahad 1o TtemMaMm «lamorens», «Cepa u eé
CoeMHEHU, «A30T U (hochop U UX COeAMHEHUD», «MeTallIbl TIAaBHBIX MOATPYIIY, «MeTasuibl
MOOOYHBIX MTOATPYIII.

XuUMHA ¥ KU3HbD.

Ponp xumMum B oOecriedeHnH yCTOMYMBOTO pa3BUTHs deloBedecTBa. [IoHITHE 0 HAYUHBIX
METOdax ITIO3HAHUA nu METOOO0JI0THUN HaquOFO HUCCIICOOBAHUA. HaquLIe HpI/IHIII/IHI)I
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYEHUs BayKHEHIIINX
BEIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIIeHHBIE
CIOCOOBI MOMYYSHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaloIeh cpeapl H
€ro nmocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHIECKOM 0€30MMacHOCTH.

XuMHUs U 310pOBbE 4esoBeKa. JlekapcrBeHHble cpencrtBa. IlpaBuiia HCIOIB30BAHUS
JICKapCTBEHHBIX NTpenapaToB. Ponb XMMUM B pa3BUTHH MEIULIVHBI.

XuUMHUs UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poilb XMMUK B 00ecIieueHHH
[MUIIEBON OE30MaCHOCTH.
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Kocmernueckue u mapgromepnsie cpenctBa. beitoBas xumus. [lpaBunma Ge3omacHOro
UCIIOJIb30BaHUs MPenapaToB OBITOBOM XMMUU B IOBCETHEBHOMN >KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).
XuMHus B CeNbCKOM X03siiicTBe. OprannyecKkrue 1 MUHEpalIbHbIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHbBIE MaTepuaibl, KPacku, CTEKJIO, Kepamuka. Marepuaibl
JUIs 3JIeKTpOHUKH. HaHoTeXHOoIOrum.

PacuéTHple 3a1a4n.

Pacuétel: mMacchl BelecTBa WM 00bEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MACChl (00bEMa, KOJIUYECTBA
BEIIECTBa) MPOJYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJINYESCTBA BEIIIECTBA) MPOJIyKTa peakiuu,
€CJIM OJIHO M3 BEIIECTB JIaHO B BUJC PACTBOpA C ONPEACIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIICHTPAllUM BEIIECTBAa B PACTBOpPE, JOJIU BHIXOJA
MPOJYKTa PEaKUu OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsI3€l MpU M3YYEHUH OOLIEH M HEOPraHMYECKONW XMMHM B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HOHATHH,
TaK Y MOHATHU, IPUHATHIX B OTAEJIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO0mme ecTecTBEHHO-HAY4YHBIC TOHSTHS: SIBIICHWE, HAy4YHBIM (akT, rumoresza, Teopus,
3aKOH, aHaluu3, CHHTE3, Kiaccudukamnus, TMepUOAUYHOCTh, HaONIOIeHNEe, HW3MEpEeHHe,
AKCIIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHUE.

®usnka: maTtepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, MWOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BELIeCTBA, HACAIbHBIM Tra3, (U3NUYECKUe BEIMUYUHBI, €IUHUIIBI
U3MEpEHUs], CKOPOCTh, SJHEPTHUs, Macca.

buonorust: knerka, opraHusM, O3KocucTteMa, Ouochepa, MeraboIU3M, MaKpo- U
MHUKPORJIEMEHTBI, OENKH, JXUPbI, YIJIEBOAbI, HYKJIEWHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTroBOPOT BEIICCTB U ITOTOK SHCPIrUH B SKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.
TexHOoJOrus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJTyprusi, CTPOUTENIbHBIE MaTepHabl,
CEJIbCKOXO3SUCTBEHHOE TMPOM3BOJCTBO, THINEBas MPOMBINIIEHHOCTh, (apMaleBTUYecKas

MMPOMBIIIJICHHOCTD, MMPOU3BOJACTBO KOCMETHUYCCKUX npemnaparos, IMPOU3BOJACTBO
KOHCTPYKIIHMOHHBIX MAaTCpUaIOB, JICKTPOHHAA IMIPOMBIIIIIICHHOCTb, HAHOTCXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA [MPOTPAMMBI 110 XMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHUA
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JIMYHOCTHBIE PE3YJIBTATHI

B coorBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IMOAXOJAO0OM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeJHero ooiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTU; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEAETICHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBHJIaMU W HOPMAaMM IOBEICHUS; HalUuue
IMpaBOCO3HAHUA, DKOJIOTHUECKOM KYJbTYPHI; CHOCO6HOCTB CTaBUTHh LCIIU U CTPOUTH KU3HCHHBIC
IUTaHBI.

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS IMpeAMETa «XUMHUS» OTPaKkalT cHOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKON JEATEIHOCTH 0OYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHO 1eATEeTbHOCTH.

JImuyHOCTHBIE PE3yAbTAThl OCBOCHHS IMpEaMeTa «XUMHUSI» OTPAXKAIT C(HOPMUPOBAHHOCTD
OTIbITa MMO3HABATEIBHON U MPAKTHUUYECKOM JeATENIbHOCTH 00yUYaroluXcs B MPOoIecce peann3anuu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:knaHCKOro BOCIIMTAHMSA:

OCO3HaHHA 00yYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

NpEaACTaBIICHHUA O COLOHWAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIECHUHA B
KOJJICKTHUBCE,

TOTOBHOCTHU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6H]':>IX ITPOCKTOB,
PEIICHHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NATPUOTUIECCKOI'O BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHAMHH;

YBaXXCHHUA K MPOLECCY TBOPYUYECTBA B o0actu TCOpPHUU U MPAKTUYCCKOI'0 MPHIIOKCHUA
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKMW €CTh PE3YIbTAT JJIHUTCIbHBIX Ha6JIIOJleHHI>JI,

KPOMOTJIMUBLIX SKCIICPUMCHTAJILHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHLIX " MPAKTUKOB,;

HHTEpECa W TIO3HABATCIIBHBIX MOTHUBOB B TIIOJYUCHHUH W TOCICAYIOMIEM aHAINU3C
I/IH(I)OpMaI_II/II/I 0 MCPCAOBLIX NJOCTUKCHHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CUTyalluH, CBA3AHHbLIC C XUMUYCCKNMU ABJICHUSAMU, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
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TOTOBHOCTH OLICHMBATh CBOE IOBEAEHUE M IOCTYNKH CBOHUX TOBApUILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCJIEACTBUM MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

IIOHUMAaHUA HCHHOCTCﬁ 3A0POBOI0 H 0€e3011acCHOTO 06pa3a KHW3HHU, HeO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/I3I/ILIGCKOMY U IICUXUYCCKOMY 310POBbIO;

coOIOIeHHsT TIPaBUJI 0€30IMMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KU3HU, B TPYAOBOU AECATEIBHOCTH;

INOHUMAaHHA NCHHOCTU IMpPaBWJI HWHAWBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30macHoro
MMOBCACHUS B CUTYyAllUAX, YTPOKAOIINX 310POBBIO U JKU3HU J'IIO,I[@I‘/‘I;

OCO3HAHMsI IOCJIEACTBUN M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTPEOJEHHUS aJIKOIoJis,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIE0BATEIbCKOW JIeATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHMU IMPAKTUUCCKHUX 3aJdad COIII/IaJILHOI;'I
HaIlpaBJICHHOCTHU (B paMKax CBOCTO KJjacca, IJ_IKOJ'ILI);

MHTEpeca K MPaKTHUYECKOMY M3yYEHUIO NMpodeccuil pa3IM4yHOro pojia, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)XXCHHUs K TPYLY, JIOASIM TPyJla U pe3ybTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHAMBUAYAIBHOM TpaeKTOpUH OOpa3oBaHMUS,
Oynyueil nmpodeccuu U peaau3alnuu cCOOCTBEHHBIX U3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS

AKOJIOTUYECKH ITEIECO00pa3HOTr0 OTHOIIEHUS K MPUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHUMAaHHUS TI00ATBHOTO XapaKTepa HKOJIOTHMUYECKUX MPOOJieM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE TPUPOJTHON M COLIMATBHOM CPEIbl;

OCO3HaHUA HGOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHXKEHUN XUMUM JJIS peuicHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOJIE30BAHMA,

AKTHUBHOTO HENPUATUS ACUCTBUN, NPUHOCAIIUX BPEN OKPYKAKOLIEH NPUPOAHOU cpene,
YMEHUSI POTHO3UPOBATh HEOJArONpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHS MPEANPHHUMAEMbIX

JIEUCTBUI U MPEIOTBPAILATH HX;

HaJIM4YWg Pa3sBUTOTO OSKOJOIrMYECKOI'O0 MBIIIICHUS, JKOJIOTHYECKOU KYJbTYpPBI, OIIbITa
JIESTEIbHOCTH  DKOJIOTHYECKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOJACTBOBATHCA HUMH B
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MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATh UJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
00OLIECTBEHHON IIPAKTHUKH;

MOHMMAaHUA CcHeNUUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYyKaroIeM
MHUpE KaK O €QUHCTBE IMPUPOJbI U YEJIOBEKa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH HU
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMMHUHU JJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU TI100aTBHBIX MTPOOJIEM YCTOMUMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

CCTGCTBGHHO'HaquOﬁ T'paMOTHOCTHU: TIOHMMaHUS  CYHIHOCTH METOHOB IIO3HAHUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJIy4Ja€MbIC 3HAHUA JJIA
aHanu3a U OOBICHEHUS SBJICHHUM OKpyXKaromero Mupa u IMIMpOoUuCXOoAsAlux B HEM I/ISMeHeHI/Iﬁ,
YMCHUA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHUS HA OCHOBE Hay4YHBIX (ﬁaKTOB 1 UMCIOIIUXCA JaHHBIX
C IICJIBIO IMOJIYYCHHUA JOCTOBCPHBIX BLIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMHYECKUES 3HAHUS AJId pCICHUA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAllUAX;

HHTEpPECA K IMO3HAHHIO, HCCIIeI0BAaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpHIBHOMY OOpPa30BaHHUIO U CamMO0Opa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH TIO0 XHUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3iIUuyHBIX cdepax mpodeccnoHanbHON
JIeATEeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI 1O XWMHH Ha yYPOBHE CpPEIHETO
o01rero o0pa3oBaHus BKIFOYAIOT:

3HauUMMBbIe 71 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKTUCITUTLINHAPHBIE
(MeXmpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMUS, UCIIOJIh3YEMbBIX B €CTECTBECHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SBJIEHHE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, MPHUHIIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKO0H, TEOPHSsl, HCCIIEIOBaHNE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);
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YHHUBEpCAIbHbIE yuyeOHble  JCWCTBUS (mo3HaBaTenbHBIE, KOMMYHHUKaTUBHBIE,
perynatuBHbIe), oOecreunBatoniyie  GopMUpOBaHHE  (QYHKIMOHAIBHOM  TIPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIIuXCs;

CHOCOOHOCTh ~ OOyYaroIIMXCS ~ HCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJlbHble y4yeOHble ACWCTBUS B II03HABATEIbHOH W
COLIMAJIbHON IIPAKTHKE.

MeranpeaMeTHble pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU yUCOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMU.

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
1) 6a3oBble JIOTHYeCKHe NeiCTBUS:

CaMOCTOATENIFHO (OPMYIMPOBAaTh M aKTyaJIM3UPOBAaTh IPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIpCACIIATL LCIN ACATCIbHOCTH, 3ad/laBad IIapaMCTPbl WM KPUTCPpUHU HX JOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HaHU# HpI/IéMLI JJOTHYCCKOT'O MBIIIJICHUSA: BBIACIIATD
XapaKTCPHBIC TIPHU3HAKU MOHATHU U YCTaHaBJIMBaTb WX B3aWMOCBA3b, HCIOJb30BaTh
COOTBCTCTBYIOIINEC IMOHATHUA IJIA 00BsICHEHHS OTACIBbHBIX (I)aKTOB u HBHCHHﬁ;

BLI6I/IpaTI> OCHOBAaHHUA U KPUTCPUHN AJIA KJ'IaCCI/Iq)I/IKaI_II/II/I BC€IICCTB U XMMHNYCCKHUX peaKHHﬁ;
YCTAaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTMUECKHUE pacCyXJeHUsS (MHIYKTHBHBIC, JEIYKTUBHBIE, 110 aHAJIOTHH),
BBISBIISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3AKJIFOUYECHUS;

IPUMEHSTh B Ipoliecce MO3HAHMS HCIOJIb3yeMble B XMMHH CHUMBOJMYECKHE (3HAKOBBIE)
MO/IeINH, TPeoOPa30BbIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XumMuueckass (GopMylnia, YypaBHEHHE XHMHYECKON peakuuu — TpUd pEIIeHuHd Y4eOHBIX
[IO3HABATEIIBHBIX U IPAKTUYECKUX 3a]ad, IMPUMEHITh HAa3BAaHHBIC MOJECIBHBIC INPEICTaBICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUi.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIMii;

dbopMynupoBaTh [T U 33Ja4d HCCIEAOBaHWs, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI

JJIsA q)OpMI/IpOBaHI/ISI THIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KILGHPIfI;

BJIaACTh HAaBBIKAMH CaMOCTOATCIBHOI'O IINIAHUPOBAHWA HW IMPOBCACHUA YUYCHUUYCCKHX
9KCIICPUMCHTOB, COBCPIICHCTBOBATh YMCHUA Ha6JIIO,[[aTI: 3a X040M Iponecca, CaMOCTOATCIILHO
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IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb O00O0OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICOBAHUS, COCTABISTH OOOCHOBAHHBIA OTYET O MPOACIAHHOM
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/MOB peIlIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TI03HAHMUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBAThCA B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYJISpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
AHAIM3UPOBATh HH(MOPMAIIMIO PA3IUYHBIX BUIAOB U (HOPM TNPEICTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHBIE METOJABl IMPU TOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (hOpMy MpencTaBieHHUs WHGOPMAUU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U JIPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUYecKue M MaTeMaTHYeCKUe) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY chyxchaeMoﬁ TCMBI B XO0AC AuUajora W/Mu JAUCKYCCHH,
BBICKAa3bIBaTh UJACH, q)OpMy.]'H/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIbHO BBIITIOJTHCHUA
HpCIlHO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3EHTALMEN PE3yJbTAaTOB I103HABATEIIBHON JEATEIIBHOCTH, IMOJIYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTa, MPAKTUYeCKOW pabOThl MO HCCIEIOBAHUIO CBONCTB W3Yy4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI O pe3yiabTaTaM MPOBEAEHHBIX
WCCIICIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0€ 00CYKIeHUS U OOMEHA MHCHHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHS:

CaMOCTOSITENIHO IUIAHUPOBaTh U OCYLIECTBIATh CBOIO IO3HABATENBHYIO IESTEIbHOCTD,
ompenenss e€ IeTu U 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
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npeyiaraeMblii aITOPUTM JCUCTBUN TIPU BHITIOJTHEHUH YYEOHBIX M HCCIIEOBATEIBCKUX 3a7ad,
BbIOMpaTh Hanbosee A(EeKTUBHBIN CIIOCO0 WX pelIeHUsl ¢ yYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIUX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHaJIM3a 1 CaMOOLCHKU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAaMMBbl 110 XMMUU Ha YIIIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETAlUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHMS U IPUMEHEHHUIO
3HaHUH B Pa3NMYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHU INPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHus.

10 KUIACC
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUsS» OTPaKaroT:

c(OPMHUPOBAHHOCTb NPEACTABICHUI: O MecTe W 3HAYeHUH OpPraHWYeCKOM XHMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00€CIIeYeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelIeHNH MPOo0JIeM SKOJIOTHYECKOM, SHEpreTHYecKo M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MCIWIHHBI, CO3JJaHWHW HOBBIX MATCPUAIOB, HOBBIX HCTOYHHMKOB OHCPIrHUHU, B oOecrieueHuun
paLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJ0BEKa, a TaKXkKe OHKOJOTMYECKM OOOCHOBAaHHOI'O OTHOUIEHUS K CBOEMY 3/I0pOBBIO H
IIPUPOJHON Cpene;

BIIQJICHUE CHCTEMOHW XMMHUYECKHMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIIOJIATAOIINE
HOHATUSL — XMMHYECKUIl DIIEMEHT, aToM, AP0 M DIIEKTPOHHAs 00oJjodYka aroma, s-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alis aTOMHBIX
opbutaneif, MOH, MOJIEKYJla, BaJEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCICHHMS,
XUMHYECKast CBA3b, MOJb, MOJIAPHAs Macca, MOJSpPHBIA OO0BEM, YIIIEPOAHBIN CKEJeT,
GbyHKIIMOHAIBHAS TPYIMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTypHass W TPOCTPAHCTBEHHas (TreoMeTpHuuecKas, OnTHYecKasi),
U30MEpbl, TOMOJIOTHUECKUH PsiJl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA- U a30TCOJIEpIKAIIIe
OpraHUYeCKHUEe COEIMHEHMS,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEJMHEHUs; TEOpUH, 3aKOHBI (nmepuonndeckuit 3akoH JI. V. MenneneeBa, Teopusi CTpPOCHUS
oprannyeckux BemectB A. M. bymiiepoBa, 3akOH COXpaHEHUS MacChl BEUIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DHEPrUU TIPH XUMHYECKHX peaKlusiX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHUWS, JISKAIINEe B OCHOBE MOHMMAaHUS
OPUYMHHOCTH W CHCTEMHOCTH XUMHYECKHX SBJICHHI, TMPEACTABICHUS O MEXaHHU3Max
XUMHYECKHX PEaKIHid, TEePMOIWHAMHUYECKMX W KHHETHYECKHX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aUMHOM BJIHMSIHUM aTOMOB W TPYII aTOMOB B MOJEKyJlaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | U Il poma); dakromornyeckne CBEACHHS O CBOWMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acHOM MCIOIb30BAHNU BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, IepepabOTKU HEPTH);
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c(OPMHPOBAHHOCT  YMEHHI: BBIBIIITb ~ XapaKTEpHbIE  IPU3HAKU  IIOHATHIA,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOILME IOHATHS NPU ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPIaHUYECKUX COCAVUHEHUN;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMUUECKYIO CUMBOJIMKY JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKHX BELIECTB;

COCTABJIAITh YPABHEHUS XMMUYECKUX PEAKIUI U PACKPBIBATH UX CYIIHOCTD: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKLUi IOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOIO OaiaHca 3TUX PeaKIUid,
peakuuii MOHHOTO oOOMEHa MYTEM COCTaBIEHUS UX IIOJHBIX U COKPALIEHHBIX HOHHBIX
YpaBHEHU;

HU3TOTaBJIMBATh MOACIIM  MOJICKYJI OPraHMYCCKHUX BCHICCTB JIA HIUIIOCTpALlUU  HUX
XUMHYCCKOI'0 1 NPpOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHM: YCTaHABINBATh MPUHAIJIEKHOCTh U3YUYECHHBIX OPraHUUECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHUIO K ONpEeAEIEHHOMY KJIacCy/TpyIie COeAUHEHUH, 1aBaTh UM
Ha3BaHUs No cucremarndeckoi HoMmeHkiatype (IUPAC) u nmpuBoauTh TprUBHAIbHBIE HA3BAHUS
JUIs  OTAENbHBIX IPEJICTaBUTENIEH OPraHMYeCKUX BEIIEeCTB (ITWJICH, AalleTWIEH, TOJYyOl,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTajbJerull, AaleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTEapUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TPEH, XJIOPOTPEH, CTUPOI U JPYTHUE);

C(i)OpMPIpOBaHHOCTB YMCHHSA ONIPCACIIAATE BUI XUMHYECKOH CBS3U B OpraHU4YC€CKUx
COCAUHCHUAX (KOB&J’ICHTHaSI 1 MOHHAaA CBA3b, G- U M-CBA3b, BOAOPOJHAA CB$[3B);

C(bOpMPIpOBaHHOCTB YMCHUA MIPUMCHATE IIOJIOKCHHUA TCOPUU CTPOCHHUA OPraHUYCCKUX
BemiecTB A. M. ByriepoBa st 0OBsICHEHUsT 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh ~YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHME, (U3MUECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AaJKaJMEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIHCAXaPUJIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBSI3b MEXAY HHUMU YPaBHEHMSMH COOTBETCTBYIOIIMX
XUMHUUYECKHUX PEAKIHH C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;

C(I)OpMI/IpOBaHHOCTB YMCHUA NMOATBCPIKAATE Ha KOHKPCTHBIX IIPUMEpPAX  XapaKTep
3aBUCUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHNn4Y€CKuX COCIUHEHHUHN OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBS3U (G- n TE-CBSISI/I), B3aUMHOT'O BJIUSSHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh HCTOYHUKH  YIJIEBOJIOPOJIHOTO  CHIPHA
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTH BIAJICHUSI CHCTEMOM 3HAHMH O EeCTECTBEHHO-HAYyYHBIX METO/ax

NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;
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c(hOpMUPOBAHHOCTh YMEHHSI  NPUMEHATH OCHOBHBIE  ONEpPAlUH  MBICIUTEIBHOU
NEATeILHOCTH — aHaJU3 W CHHTE3, CpPaBHEHHE, O0OOIIEHWE, CUCTEMATH3aIMIO, BBISIBICHHUE
MIPUYMHHO-CIIECTBEHHBIX CBA3EH — ISl U3YYEHHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHIL;

C(l)OpMI/IpOBaHHOCTb YMCHI/If/’II BBISBJIATDH B3aMMOCBSI3b XMMHUYCCKHX 3HAHUM C IIOHATHUSIMHU U
MNpEACTABICHUAMU APYIUX C€CTCCTBEHHO-HAYYHBIX IMPEAMCTOB  JJIA 0osiee 0CO3HAHHOIO
MNOHUMAaHHA CYHIHOCTH MATCpUaJIbHOr0O C€AMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHLIC 3HAHHA I10
OpFaHquCKOﬁ XUMHWHU AJIA 00BACHEHUS U IMIPOrHO3UPOBAHUA HBJIGHI/Iﬁ, HMCEIOINX €CTECTBECHHO-

Hay4HYIO [IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: IPOBOJAUTH PACYEThl MO XUMHUYECKUM (QOpMylaM H
YPaBHEHMSIM XUMHUYECKUX pEeaKLUil C HMCIOJIb30BaHMEM (PU3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BELIECTBA 110 W3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: MIPOrHO3UPOBATh, AHAJU3UPOBATh M OLEHUBATH C MO3ULMN
HKOJIOTHYECKOW O€30IacHOCTH TIOCIEACTBUSL OBITOBOH W TPOU3BOJICTBEHHOH HEATEIHHOCTH
YeJIOBEKa, CBA3aHHOW C MepepadOTKON BEIeCTB, WCHOJIb30BaTh IOJyYCHHbIE 3HAHMUS Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJAUTH XHUMHUYECKUU
9KCIIEPUMEHT (TI0JTy4eHNE U U3YYCHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIINU
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M  KHUCIOPOJACOAEPKAIIMX OPraHWYeCKUX BEIIECTB,
pelleHHe OSKCIEePUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHMeM TMpaBWil  O€30MacHOrO  OOpallleHUus C  BeleCTBaMU U JIaOOpaTOPHBIM
o0OopynoBanue™m, (opMyIUpoOBaTh I€JIb HMCCIECIOBAHUA, NMPEICTABIATh B pa3iu4yHON (opme
PE3YIbTATHI OKCIICPUMEHTA, aHAJIM3UPOBATh # OUCHUBATH UX JOCTOBCPHOCTD,

c(OpMHUPOBAHHOCTh YMEHUI:

coOuro/1aTh TMpaBHJIa SKOJIOTUYECKH LeIecO00pa3HOro MOBEJAEHUS B OBITY M TPYAOBOM
JESATEIbHOCTH B IIEJIIX COXPAaHEHUS CBOEro 37I0pOBbS, OKpYXarolled NpUpOAHON cpeabl u
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HABaTh OIACHOCTb TOKCHYECKOI'O JECWCTBUSI HA KUBBIC OPraHU3MBbI ONPEIEIIEHHBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch roka3areins [1/1K;

AHAJIN3UPOBATH HeHeCOO6p33HOCTL MIPUMCHCHUA OpPraHu4Y€CKux BCIIICCTB B
IMPOMBIINIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a;

c(hOpMUPOBAHHOCTh yYMEHHI: OCYIIIECTBIIATh II€JICHANPABICHHBIN TOUCK XWUMHYECKOU
uH(pOpMallMK B PAa3IMYHBIX HMCTOYHWKAX (HayyHas U ydeOHO-HAy4dHasl JUTepaTypa, CpelacTBa
MaccoBoit wumHGpopmaruu, HMHTEpHET M Jpyrue), KPUTHYECKU aHATU3UPOBATH XUMUYECKYIO
uH(popMalrio, iepepadbaTbiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C TOCTABJICHHON y4eOHOM
3agaden.

11 KUIIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUs Kypca «OOmas W HEOpraHWuYecKas XHMHsH)
OTpaXKaroT:
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c(OpPMUPOBAHHOCTH MPEICTABICHHIA: 0 MAaTEPUATHLHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HAaBa€MOCTHU SIBICHUI NMPUPOJbI, O MECTE U 3HAYCHHH XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIIEYeHUH YCTOWYMBOIO Pa3BHUTHUS, B PEHICHUH MPOOJIEM 3KOJOTUYECKOM,
SHEPreTUYeCKOM U TMUIIEBOM OE30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paAIMOHAIHLHOTO
MIPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl UeJIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CPE/Ie;

BJIAJICHHE CHUCTEMON XMMHUYECKMX 3HAaHHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliye
HOHSTHS — XUMHUYECKHUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJICKTPOHHAs 000JI04Ka aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOEC M BO30YXIEHHOE COCTOSHUS aToMa, TUOpHIM3ALUs
aTOMHBIX OpOuWTajel, HMOH, MOJICKYJla, BAJIEHTHOCTb, 3JEKTPOOTPUIATEIEHOCTD, CTEICHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KPHUCTAJUINYECKasl pPeIéTKa, XUMHUYECKash PEakiys, pacTBOP, SJICKTPOIUTHI, HEIICKTPOIHTHI,
DIIEKTPOJIUTHYECKAsT  JUCCOIMAIUS, CTENEeHb JTUCCOIMAIMM, BOJOPOIHBIN  IOKa3aTelb,
OKHCIIUTEIb, BOCCTAHOBUTEIB, TEIIIOBOH 3()(HEKT XMMUYECKON peaKInu, CKOPOCTh XUMHUYECKOM
peakunuu, XHUMHUYCCKOC PAaBHOBCCHEC, TCOPUM U 3aKOHBI (Teopm[ 3JICKTpOJII/ITI/I'-ICCKOI71
JaEcconuanuy, nepuoandeckuii 3akon J[.M. MenzneneeBa, 3aKOH COXpaHEHMs MaccChl BEILECTB,
3aKOH COXpPAaHCHHUS M NPCBpalICHUA SHCPTHU IPU XUMHUUYCCKHUX PCAKIHAX, 3dKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN SI3BIK XUMHUH,
MHPOBO33PCHUYCCKHUEC 3HAHUA, JIC)KAIIUMC B OCHOBC IMOHMMAaHUA HNPUYMHHOCTU WM CHCTCMHOCTHU
XMMHYECKUX SIBICHUH; COBPEMEHHBIC IPEACTaBICHHS O CTPOCHHM BEIIeCTBA HAa aTOMHOM,
HOHHO-MOJICKYJIAPHOM UM  HAAMOJICKYJIPHOM  YPOBHAX, MPEACTABICHHA O MCXAaHU3Max
XUMHYECKUX peaKIuid, TEPMOJMHAMHYECKHX
N KMHCTHYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHYCCKOM PAaBHOBCCHUH, paCTBOpPAX U
JMCTIEPCHBIX cHcTeMaX; (aKTOJOTHUECKHE CBEJCHMS O CBOICTBax, COCTaBe, IMOJYUY€HUH U
0€30MacHOM HCIOIb30BAaHUHM BaKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTUUYECKOM
JeSITeIbHOCTH YeJIOBeKa, OOIIMX HAayYHBIX MPUHLIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

C(i)OpMHpOBaHHOCTB yMeHHfII BBIABJISITH XapaKTCPHBIC IIpU3HAKA
HOHS[TI/II\/'I, YCTaHaBJIMBATh KX  B3aNMMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIIHUE IIOHATHUA  IIPHU
ONMMCAHUH HCOPTaHUYCCKHUX BCHICCTB U UX npeBpameHI/Iﬁ;

c(hOpMUPOBAHHOCTh YMEHUS UCIIOIH30BATh XMUMHUYECKYI0 CHUMBOJIUKY JJIsI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUil, CUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHangbHbIe Ha3BaHUSI OTJEITHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OTMIPENICTSATh BAJICHTHOCTh M CTETICHb OKUCIICHUS XUMHYECKUX
AJIEMEHTOB B COEIMHEHMSX, BHUJl XHUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKON pemeéTKH, OOMEHHBI U JTOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OpPMUPOBAHHOCTh YMEHHI: KJIacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HUX
COCTaBY, XMMHMUYECKHUE PEaKIMU IO PA3IUYHBIM NPU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIJIOBOMY J3(PQEeKTy peakiud, H3MEHEHHUIO CTENeHEH OKHUCIICHUS JJIEMEHTOB,
00paTUMOCTH, YYaCTHUIO KaTaiu3aTopa W JPYyrue); CaMOCTOSTEIHHO BHIOMpPATh OCHOBAHUS H
KPUTEPHH 15 KJIacCU(UKAIINHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINN;
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c(OPMHPOBAHHOCTh ~ YMEHHMS PACKpPBIBATH  CMBICT ~ Nepuoaumdeckoro  3akona [l
W. MenzneneeBa M JEMOHCTPHPOBATh €ro0  CHCTEMaTH3HPYIOIIYI0, OOBSICHHUTEIBbHYIO H
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh JIEKTPOHHOE CTPOSCHUE aTOMOB U MOHOB
XUMUYECKHX  OJJIEMEHTOB  IEpPBOro—4eTBEPTOro  mepuogoB  [lepuoamdeckoil  CHUCTEMBI
.. MenneneeBa, HCHONB3Yys IOHATUSA  «IHEPIrEeTUYECKUE YPOBHM», <(«OQHEPreTUYECKUE
OJYPOBHU», «S-, P-, O-aTOMHBIC OpOUTAIN», «OCHOBHOE W BO30YKIEHHOE SHEPreTHYECKHE
COCTOSTHUSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX DJIIEMEHTOB U
UX CcoeIMHEHWW 1o mnepuogam u rpynnam Ilepumoagmyeckoir cucremsl [[. WM. Menneneena,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB JJICMEHTOB Ha OCHOBE CTPOEHUS X IJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh  YMEHUU: XapaKTepu30BaTh (OMHCHIBaTh) OOIIHE XUMHUYECKUE
CBOMCTBA BEIIECTB PAa3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U
MEXy HEOPTraHUUYECKUMU BEIIECTBAMHU C MIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIM;

c(OpMUPOBAHHOCTh YMEHHS PACKpBIBaTh CYHIHOCTh: OKHCIUTEJIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuid MOCPeICTBOM COCTABJICHMSI 3JICKTPOHHOI'O OajlaHca 3THX peaklHif; peakuuil HOHHOrO
oOMeHa MNyTEM COCTaBJIEHUS HX IOJHBIX M COKpPAUIEHHBIX HOHHBIX YpaBHEHH; peakuuil
THJIPOJIN3a; PEeaKkUUi KOMIUIEKCOOOpa30BaHUS (Ha IMpHUMEpEe I'MIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH HPOTEKAHUS XMMHUYECKHUX
peakuuMii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTepUCTUK, XapaKTep M3MEHEHHs CKOPOCTH
XUMHUYECKON peaklMy B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TaKkKe XapakTep CMEIEHUs
XMMHUYECKOT'O paBHOBECHUS MOJ] BIMSHUEM BHEIIHUX Bo3eicTBuil (mpuniun Jle Illarense);

C(i)OpMPIpOBaHHOCTB YMCHUA XapaKTCPU30BaATh XUMHWYCCKUC PCAKIHU, JICKAIIUEC B OCHOBC
IMPOMBIIIJICHHOI'O  TTOJTYYCHHA CCpHOfI KHUCJIOThI, aMMMHakKa, O6HII/IC HAaYYHBIC MPHHIMUIIbI
XUMHUYCCKUX TIPOU3BOICTB; I_IeJICCOO6paSHOCTI> MNPUMCHCHUA HCOPTaHUYCCKUX BCUICCTB B
IMPOMBIIIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHHUA PUCK-TIOJIb3a,

c(OPMHPOBAHHOCTh BJIAJICHHUSI CUCTEMON 3HAHUN O METO/laX Hay4HOTO MO3HAHUS SBICHUN
Opupoabl — HaOMIOJEHHE, U3MEpEeHHe, MOJEIMPOBAaHUE, OSKCIEPUMEHT (pealbHblil U
MBICJIEHHBIN), HMCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHSTH 3TH 3HAHUSA MpH
HKCIIEPUMEHTAJIbHOM MCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, MPAKTUUECKOM EATEIBHOCTH YEIOBEKA U B ITIOBCEHEBHOM )KU3HHU;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBS3b XMMHUYECKUX 3HAHUNA C MOHATUSAMH U
NPEJCTaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
MOHUMAaHMs MaTepUaILHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHSI IIPOBOJIUTEH PACUETHI: C MCIIOIH30BAHUEM TTOHITHIA «MacCcoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIICHTpAIIUs»; MAcChl BElleCcTBa WU 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WIIH O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITHH
BEIIIECTB; TEIUIOBOTO 3(pdeKTa peakinu; 3HaUeHUsT BOJIOPOAHOTO MOKA3aTeNs PACTBOPOB KUCIOT
W IIeNoYel ¢ M3BECTHOM CTENEHBIO JMCCOLMAIMH;, MacChl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIMH, €CIIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJE PACTBOPA C OMPEICIEHHOMN
MacCOBOHM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM J1aHO B M30BITKE (MMEET MPHUMECH); IOJIH
BBIX0/JIa MPOIYKTA PEaKLUHU; O0bEMHBIX OTHOIIECHHI ra3oB;
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c(OpPMUPOBAHHOCTh YMEHHIA: CAMOCTOSITENILHO TUIAHUPOBATh M TPOBOJUTH XUMHUYECKHIMA
9KCIIEPUMEHT (MPOBEICHUE peakluii HOHHOTO 00OMEHa, OATBEPKICHIEe KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPENIbl PACTBOPOB BEIIECTB C IOMOUIbIO UHJIMKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
HKCIEPUMEHTAIBHBIX 3a/1a4 1o TemaM «Metamib» u «Hemeramib») ¢ coOOMOACHUEM MPaBHI
Oe3omacHOro obparieHus C BellecTBaMH U JabOopaToOpHBIM 000pyAdoBaHHEM, (OPMYIHUPOBATH
LeNlb  HCCIENOBAaHUsA, TMPEACTABIATh B pPa3IUYHOM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJII0IaTh TIPAaBUIIA TOJIb30BAHUS XUMHYECKOM MOCYI0W U
nabopatopHbIM 000pyIOBaHHEM, OOpaIlleHUs ¢ BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIUSIMU
10 BBINOJTHEHUIO JIA0OPATOPHBIX XHWMHYECKHX OIBITOB, 3KOJOTHMYECKH IeJIeCO00pa3HOro
MOBEJCHUSI B OBITY M TPYIAOBOM HEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/J0POBbBS,
OKpYKaroleu MPUPOTHOMN cpelibl u JTOCTUKEHUS eé YCTOMYHUBOIO
pa3BHUTHS, OCO3HABATh OMACHOCTh ~ TOKCHMYECKOTO  JICWCTBHUS  HA  JKUBBIE  OpPraHU3Mbl
onpeAeEHHbIX HEOPraHUYECKUX BEIECTB, TOHUMAas cMbIci nokazatens [1J1K;

c(OPMHUPOBAHHOCTh YMEHHI: OCYILECTBJIATH IIEJCHANPABICHHBIH IMOMCK XUMHUYECKOU
uH(pOpMallMy B pa3jIMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HaydHasl JUTepaTypa, CpelcTBa
MaccoBoi uHpopmanuy, MHTEepHET W Jpyrue), KPUTHYECKU AaHAIU3MPOBATH XMMUYECKYIO
uH(popMalnio, nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIECHHOW y4eOHOM
3aJ1auen.
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TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

No HawnmenoBanwme pas3neinoB B TEM IPOTPaMMBI ‘ KommgecTBo gacoB DnekTpoHHBIE (ITU(POBHIC)
n/n Beero|| KonTposbHbIE I[TpakTHyeckue 00pazoBaTeNbHEIE PECypCEI
paboThI paboTHI
‘Paszleﬂ 1. TeopeTHyecKHe 0CHOBbLI OPraHHYECKO XUMHH ‘
1.1 |[IIpenmeTt opranuueckoid XuMun. Teopusi CTPOCHUSI OPTaHUIECKUX 8
coenuHenuii A. M. bytneposa
‘I/ITOFO o paszeny H 8 H ‘
‘Pa3ne.11 2. YriaeBoaopoanl ‘
‘2.1 HHpeaeanme YTIIEBOJOPOIbI — AJIKaHBI, ITUKIIOATKAHBI H 5 H H H ‘
‘2.2 HHereHeHBHBIG YTIIEBOIOPOJIBL: AJKEHBI, AJTKAaTUSHBI, aTKUHBI H 14 H H 1 H ‘
‘2.3 HApOMaTquCKHe YTIEBOIOPOIBI (ApEHBI) H 8 H H H ‘
‘2.4 HHpHpo;[Hme MCTOYHUKH YTIIEBOAOPOJIOB U UX mepepadoTka H 4 H H H ‘
‘2.5 HFaJ'IOFCHHPOI/ISBO,HHBIe YTIIEBOIOPOIOB H 4 H 1 H H ‘
‘I/ITOFO 10 paszeny H 35 H ‘
‘Pas;[e.ﬂ 3. Kucaoponcoaep:kaniyue oprannyeckie coenHeHust ‘
‘3.1 HCHI/IpTLI. ®denon H 11 H H 1 H ‘
3.2 ||[KapOoHuIbHBIC COCTUHEHUS: allbJCTHIBI U KeTOHBI. KapOOHOBBIE 21 1
KkucinoThl. CroxHbie 3Qupsl. JKupsl

‘3.3 HaneBoam H 9 H 1 H H ‘
‘I/ITOFO o pas3zeny H 41 H ‘
‘Pa:me.n 4. Azorconepxauiue OpraHnyecKue CoeIuHeHus ‘
‘4.1 HAMI/IHBI. AMHWHOKHCITOTHI. benku H 12 H 1 H 2 H ‘
‘I/ITOFO 0 pa3feny H 12 H ‘
‘Pa:;;[e.n 5. BBICOKOMOJIEKYJISIPHBIC COCAUHECHUSA ‘
‘5.1 HBI)ICOKOMOJIeKy.HﬂpHI)Ie COEIMHEHUS H 6 H H 1 H ‘
‘I/ITOFO 10 pazjeny H 6 H ‘
|OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 || 3 I 6 I |




11 KJIACC

Ne HauMeHoBaHUe pa3/iesioB U TEM MPOTrPaMMBbI ‘ KonuuecTBo yacoB DneKTpoHHbIE (IU(PPOBHIC)
n/n Bcero|| KourponbHbie [IpakTHuecKue 06pazoBaTeNbHEIE PECypCEI
paboThI paboThI
‘Pa:me.ﬂ 1. TeopeTrnyeckne 0OCHOBLI XUMHH ‘
1.1 ||Crpoenue aroma. Ileproaudaeckuii 3akoH u [leproanaeckas cucrema 9
xuMu4deckux demMeHnToB /. 1. MenneneeBa

‘1.2 HCTpOCHI/Ie BemiecTBa. MHoOroo0Opasue BemecTB H 11 H H H ‘
‘1.3 HXI/IMI/IHGCKI/IC peaxkuun H 19 H H 3 H ‘
‘I/ITOFO 10 pa3aery H 39 H ‘
‘Pa3)1e.11 2. Heoprannveckasi XuMusi ‘
‘2.1 HHeMeTaﬂnm H 31 H H 3 H ‘
2.2 |Merammm | 23 | | 2 | |
‘I/ITOFO 10 paszeny H 54 H ‘
‘Pame.n 3. Xumus H JKH3Hb ‘
‘3.1 HMGTOI[BI [MO3HAHUSA B XUMHUU. XUMUS U KA3Hb H 9 H H H ‘
‘I/ITOFO 10 pasjeny H 9 H ‘
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 202 || 4 | 8 | |
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KommuecTBo 4acos DJEeKTPOHHBIE UPPOBBIE
n/n Beero|| Kontponbubie || [Ipaktuyeckue obpazoBaTenbHbIe
paboTHI paboTHI pecypept
1 |[Ipenmet u 3HaUYE€HUE OPTAHUYECKON XUMUH, NIPEACTaBICHIE 0 MHOrooOpazuu || 1
OPraHUYECKUX COCTUHEHUI
2 || DneKTpOHHOE CTPOCHUE aToMa yriiepo/ia (OCHOBHOE U BO30YXAEHHOE 1
cocTosiHus). BaneHTHbIE BO3MOKHOCTH aroma yriepoza
3 |[XuMuyeckas CBS3b B OPraHUYECKUX COCIMHEHHUIX. MeXaHu3Mbl 00pa30BaHUs 1
KOBAJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa CBS3Ei
‘4 HTeOpI/IH CTpOEHHS opranndeckux coenunenuit A. M. bytneposa H H H H
5  |[Buabl u3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHBIE () (HEKTHI B
MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN
6 |[IpencraBienue o k1accuPUKAIUN U CUCTEMATHUYECKas HOMEHKIATypa 1
(IUPAC) oprannyeckux BEIIECTB
‘7 HKJIaCCHq)HKauHs[ peaKkuuii B OpraHu4eCKON XUMHUU H H H H
‘8 HCI/ICTCMaTI/IBaHI/ISI 1 0000I1IIeHNE 3HAHUH 110 TEME H H H H
9 ||AnkaHbl: TOMOJOTHYECKUI psijl, oOmIas ¢popmyna, HOMEHKIATypa U U30MEpHs,
AIIEKTPOHHOE Y MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ
‘10 HCDHzI/IqGCKHe Y XMMHYECKHE CBOMCTBA aJIKAHOB H H H H
11 |HaxoxneHue anikaHoB B mpupoae. CriocoObl MoJydeHus: U IpuMEHEeHUE
AIKaHOB
12 |[[{uxmoankaHbl: o01Ias GopMyIra, HOMEHKIIATypa U H30MepHs, 0COOCHHOCTH 1
CTPOEHUS 1 XUMUYECKHUX CBOMCTB, CITIOCOOBI TTOyUEHHUS U TIPUMEHEHUE
13 ||Pemenue pacu€THBIX 3a7a4 Ha OMpPEIEICHHE MOJIEKYISIPHON (OPMYITBI 1
OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX
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Ne Tema ypoxka ‘ KommuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbnsie || [Ipaktuyeckue obpazoBaTenbHbIe
pPadoThI padoThI PeCYpChI

‘ HB ero cocra. CucremaTusanus U 00001eHE 3HaHU 110 TeMe H H H H |
14 ||AnkeHBI: TOMOJIOTHUECKUH PsifI, o01Iast popmyra, HOMEHKIATYpA, 1

9JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEeHUE MoKyl CTpyKTypHas U I1C-

TPaHC-U30MEPHUS AITKEHOB
‘15 Hd)mnquKHe 1 XMMHUYECKHE CBOMCTBA ankeHoB. [IpaBuiio MapkoBHUKOBa H H H H |
‘16 HCHOCOGH MOJTy9CHHUS ¥ IPUMEHEHHE ATKEHOB H H H H |
17 |IIpaxTtuueckas padota Ne 1 no reme "Ilonydenue sTuaeHa u U3y4eHue €ro 1

CBOMCTB"
18 ||Pemienne pacu€THBIX 3a/1a4 HA ONPEACTICHHE MOJCKYISIPHOU (HOPMYIIBI 1

OpPIraHUYECKOI0 BEILECTBA
19 ||AnkaaueHsl: cONpsHKEHHBIE, H30IMPOBAHHBIE, KYMYJIMPOBAHHBIE. 1

Oco0eHHOCTH ANIEKTPOHHOI'O CTPOEHUS
‘20 HXI/IMI/ILIGCKI/IG CBOKCTBA COIPSKEHHBIX TUEHOB H H H H |
‘21 HCnoco6H MIOJIyYEHUS U IPUMEHEHHUE AJIKaJUEHOB H H H H |
22 ||ATKHHBL: TOMOJIOTHUYECKUH psij, obmmas ¢popmyna, HOMEHKIATypa, 1

AIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (PU3NIECKHUE CBOWCTBA
‘23 HXI/IMI/I‘-ICCKI/IG CBOMCTBA aJIKUHOB H 1 H H H |
‘24 HKaquTBeHHHe peakuu Ha TPOWHYIO CBS3b H 1 H H H |
‘25 HCnoco6H MIOJIyYEHUS U IPUMEHEHHUE aJIKNHOB H 1 H H H |
‘26 HPCI_LICHI/IC 3aja4: pacy€Thl 0 YPABHEHUIO XUMHUYECKON PEaKLIuu H 1 H H H |
‘27 HCI/ICTeMaTI/ISaHI/ISI 1 00001IIeHNEe 3HAHUI 110 TEME H 1 H H H |
28 ||ApeHBI: TOMOJIOTHYECKUH psiJl, 001Ias GopMyra, HOMEHKIATypa. DekTpoHHoe|| 1

U IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ O€H30J1a U TOIyoJia, X (pusnueckue

CBOMCTBA
‘29 HXI/IMquCKHe CBOMCTBA apEHOB: PEaKIUU 3aMEIICHUS H 1 H H H
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Ne Tema ypoxka KommuecTBo yacos DJEeKTPOHHBIE U(PPOBBIE

n/n Bceero|| Kontponbnsie || [Ipaktuyeckue obpazoBaTenbHbIe
pPadoThI padoThI PeCYpChI

30 |[XuMuyecKkHe CBOWCTBA apCHOB: PEAKIIUU MPUCOCAUHEHHS, OKUCICHHE 1
TOMOJIOTOB OeH3011a

OCo0EHHOCTH XUMHYECKHUX CBOMCTB CTHUPOJIa H

w
ke

32 ||Pemenue pacuéTHBIX 3aj1a4 Ha OIpeIeJICHUE MOJIEKYIISIPHON (OPMYIIBI
OpraHMYECKOI0 BEIIECTBA

‘33 HCHOCOGH MIOJIy9YCHHUS U IPUMEHEHUE apCHOB H 1 H H H

‘34 HreHeTI/IquKaﬂ CBA3b MCIXKIAY PA3JIMYHBIMU KJIaCCAMHU YIJICBOAOPOI0OB H 1 H H H

35 |[Pacu€Thl O ypaBHEHUSM XUMHUYECKUX peakuuii. CucreMaTnu3anus u
000011IeH1E 3HAHUM 110 TEME

‘36 HHpPIpOI{HBIfI ra3. [lomyTrHbIe HeTSIHBIE Ta3bl H 1 H H H

‘37 HKaMeHHHﬁ YroJib U MPOAYKTHI €T0 MepepadoTKu H 1 H H H

38 |HedTb u ciocobs! €€ nepepadbotku. [Ipumenenne npoaykToB nepepaboTKu
HedTH

w
©

‘FGHGTquCKaSI CBSI3b MEX/y Pa3JIMYHBIMU KJIACCAaMH YTII€BOJOPOIOB H

40 raJ'IOI‘eHOHpOI/BBOI[HBIC YriI€BOAOPOAOB: 3JICKTPOHHOC CTPOCHUC,; pCAKITNN
3aMCIICHUS raJlIor¢Ha

41 ||/leiicTBue 1IeTI0YEH HA raJOreHITPON3BOIHBIE. B3anMoeiicTBue 1
JUTAJIOT€HAIIKAHOB C MAarHUEM M [IUTHKOM

‘42 HCI/ICTeMaTI/ISaI_II/IH 1 000011eHre 3HaHU 1o pa3zaeny "YriaeBogoposs"” H 1 H H H

‘43 HKOHTpOJIBHaSI pabota o Teme "YraeBogoposs" H 1 H 1 H H

44 |TIpenenbHBIE OTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKUH Psifl, 001Iast popMya,
CTpOEHHUE MOJIEKYJ, U30MEpHs, HOMEHKIIATypa, Kiaccupukanus, Gusnueckue

CBOMCTBA
‘45 HXI/IMquCKHe CBOMCTBA MTPEAEIIBHBIX OJTHOATOMHBIX CIIUPTOB H 1 H H H
‘46 HCHOco6LI MOJTy4YEHUs U IPUMEHEHNE OJHOATOMHBIX CIIUPTOB H 1 H H H
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Ne Tema ypoxka KommuecTBo yacos DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbnsie || [Ipaktuyeckue obpazoBaTenbHbIe
pPadoThI padoThI PeCYpChI

47 |IIpocthie 3pupbl: HOMEHKIIATYPa U U30MEPHUsl, 0COOCHHOCTH (PU3UUECKUX H 1

XAMHYECKHX CBOMCTB
48 |[MHOTOATOMHBIC CITUPTHI: STUIICHTJIMKOJIb U TJIMIIEPUH, UX PU3UUECKHE U 1

XAMHYECKHUE CBOMCTBA
‘49 “CHOCO6BI MOJTyYeHUS] U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB H 1 H H H |
‘50 HCDeHOJI: CTPOCHHUE MOJICKYJIbI, (PU3HUECKUE CBOMCTBA. TOKCHYHOCTH PeHOIA H 1 H H H |
‘51 HXI/IMI/ILIGCKI/IG cBoiicTBa (heHOIA H 1 H H H |
‘52 HCnoco6H MOJTyYeHUs U MpUMEeHeHue QeHoma H 1 H H H |
53 |[[IpakTuueckas pabota Ne 2. PemieHue skcriepuMeHTANBHBIX 33124 [0 TeMe 1 1

"CrupThl U peHObI"
‘54 HCI/ICTeMaTI/IBaI_II/IH u 00001IIeHrE 3HAHNI 110 TEME H 1 H H H |
55 ||AJbaeruabl M KETOHBI: 3JIEKTPOHHOE CTPOeHUE KapOOHWIBHOM TPYIIIBL; 1

TOMOJIOTHYECKHE PSI/IbI, 001mas (hopMylia, H30MepHrsi 1 HOMEHKIIaTypa
‘56 HAJ‘IBI[CFI/II[BI Y KETOHBI: (PM3MYECKHE CBOMCTBA; PEAKIINH MPUCOSTNHEHUS H 1 H H H |
‘57 HPeaKHI/II/I OKHCJICHUS U KAUECTBEHHBIE PEaKIIUU aJbJIETHI0B U KETOHOB H 1 H H H |
‘58 HCnoco6H MOJIY4eHHS allbJAETUI0B U KETOHOB H 1 H H H |
59 ||OxHOOCHOBHBIE Mpe/ieNbHBIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH CTPOSHUS 1

UX MOJICKYJT
‘60 HHSOMGpI/ISI Y HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PU3UUYECKHE CBOMCTBA H 1 H H H |
‘61 HXHMquCKHe CBOWCTBA MpeIeIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT H H H H |
62 ||OcobeHHOCTH CBOMCTB MypaBbMHON KUCIOTHI. MHOr00Opa3ue KapOOHOBBIX

KHCIIOT
63 ||OcobeHHOCTH CBOMCTB: HENMPEACTBHBIX U APOMATHIECKAX KapOOHOBBIX, 1

TUKAapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenu BhICIINX
KapOOHOBBIX KHUCIIOT
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Ne Tema ypoxka ‘ KommuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bcero|| Konrponsnsie || IIpaktuueckue obpasosatenbHbIe
pPadoThI padoThI PeCYpChI
‘64 HHOHHTI/IG 0 MPOM3BOIHBIX KAPOOHOBBIX KHCIIOT H H H H
‘65 HCHOCO6BI NOJy4YEHHUs ¥ IPUMEHEHHE KapOOHOBBIX KUCIOT H H H H
66 ||CinoxxHble 3(UpPbI: TOMOJIOTHYECKUH psif, o0mas hopmynna, U30MEpHs U
HOMEHKJIaTypa
‘67 HdDI/BI/IquKHe 1 XUMHYECKHE CBOMCTBA A(hUPOB H H H H
68 |[PemeHne pacyETHBIX 3a/1a4: 110 YPaBHEHHIO XUMHUECKOW PEeaklnu, Ha
OIpeieIeHNue MOJIEKYJIIPHON (POPMYJIbI OPraHUYECKOIO BEILECTBA
69 |[IpakTuueckas padbota Ne 3. PemieHue skcriepuMeHTANBHBIX 33124 [0 TeMe 1 1
"KapOonoBsie Kuciotsl. CiioxxHbIe 2Quphr"
‘70 H)KI/IpI)II cTpoeHue, (pru3nyeckre 1 XUMHUIECKUe CBOMCTBA (THAPOITN3) H H H H
71 ||OcobeHHOCTH CBOMCTB XKHUPOB, COJEPHKAIIUX OCTATKU HEIIPEASIIbHBIX JKUPHBIX
KUCHOT. JKupbl B IpUpoJIe
72 |[Mpu1a KaK COJIH BBICIINX KapOOHOBBIX KHCIIOT, HX MOFOIIIEE JICHCTBHE. 1
[TonsTHE 0 cuHTeTHYeCcKHX Moroumx cpeactBax (CMC)
73 |'eHeTnyeckas CBSA3b YIIIEBOAOPOAOB M KHCIOPOICOAEPIKAIINX OPraHMYECKUX 1
BEIIECTB
‘74 HPacqéTH 110 YPAaBHEHMSIM XUMUYECKUX PEAKIUI H H H H
‘75 HCI/ICTeMaTI/ISaI_II/IH 1 0000II[eHrE 3HAHNI 110 TEME H H H H
76 ||OOmmas xapakTepuCcTHKa yTJIeBOAOB U KJIacCU(UKalUs yriieBo10B (MOHO-, -
U TIOJICaxapy/ibl)
‘77 HMOHocaxapI/IJII)IZ ¢buznyecKue CBOWCTBA U HAX0XKJIEHUE B IPUPOJIE H H H H
‘78 HHpI/IMeHeHI/Ie TJIIOKO3bI, €€ 3HaUeHHE B )KU3HECATEIbHOCTH OpraHn3Ma H H H H
79 ||[ducaxapuasl: caxapo3a, MaibTo3a U jJakro3a. HaxoxeHue B mpupoze u
pUMEHEHHE INCaXapH]IOB
‘80 HHonncaxapHnLI: CTPOCHHUE MaKPOMOJIEKYII, PU3UIECKUE U XUMUIECCKHE H 1 H H H
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Ne Tema ypoxka ‘ KommuecTBo yacos ‘ DJEeKTPOHHBIE U(PPOBBIE
n/m Bcero|| Konrponsnsie || IIpaktuueckue obpasosatenbHbIe
pPadoThI padoThI PeCYpChI
‘ HCBOﬁCTBa, pUMEHEHHE H H H H
‘81 HHOHSITI/IG 00 MCKYCCTBEHHBIX BOJIOKHAX H H H H
82 |[PemieHne pacyeTHBIX 3a/1a4 Ha ONPEeSICHHE O BbIX0/1a MPOIYKTa PEaKIIUn
OT TEOPETUYECKH BO3MOKHOTO
‘83 HCI/ICTeMaTI/ISaHI/IH 1 000011IeHHE 3HAHUH TI0 pa3Ieny H H H H
84 | KonTponbHas padota mo Teme "Kuciaopoacoaepskamniie opraHunaecKue 1
coenuHeHus"
85 ||AMuHBI: Ki1accuuUKalus, CTpOSHUE MOJIEKY, 001as hopmMyIia, H30Mepus, 1
HOMEHKJIaTypa 1 (PU3H4YeCcKHe CBOWCTBA
‘86 HXI/IMI/I‘-IGCKI/IG CBOMCTBA amu(paTHIECKINX aMHUHOB H 1 H H H
‘87 HAHI/IJ‘II/IHZ CTPOCHUE aHWJIMHA, OCOOCHHOCTH XUMHUYECKUX CBOMCTB aHMIIMHA H 1 H H H
‘88 HCnoco6H MOJTyYeHUs U MpUMEHEHHNe anupaTHIeCKUX aMIHOB H 1 H H H
89 ||AMMHOKHUCIIOTHI: HOMEHKJIATypa U U3o0Mepus, pU3nuecKue cBoiicTaa. 1
OTnenbHbIE TPECTABUTENN (l-aMUHOKHUCIIOT
90 |[XuMuyeckue CBOWCTBA AMUHOKHCIIOT, X OMOJIOTHUECKOE 3HAaUEHUE 1
aMHHOKHUCIOT. CHHTE3 M THJIPOJIU3 MENTH]IOB
‘91 HEGJ‘[KI/I KaK MPUPOTHBIE TIOJIMMEPHI; CTPYKTYPHI OEIIKOB H H H H
‘92 HXI/IMI/I‘—ICCKI/IG CBOICTBA OEJIKOB H H H H
93 ||A3oTcomepkaIiie reTepoIuKINIecKie coeTnHeHus. HykiienHOBBIC KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKas pOJIb
94 |Ilpaktuueckas padota Ne 4. Pemenne sKCiepUMEHTANBHBIX 33124 110 TeMe 1 1
"A30TcoaeprKalue opraHnyecKne coequHeHus"
95 |[IIpaktuueckas pabota Ne 5. Pemienne skciepuMeHTaIbHBIX 3a/1a4 [0 TeMe 1 1
"Pacnio3zHaBaHKe OpraHUYEeCKUX COECAUHECHMIT"
‘96 HKOHTponLHas[ pabota mo Teme "A30TcojepKaliue oprannueckue coequHeHus”|| 1 H 1 H H
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Ne Tema ypoxka KommuecTBo yacos DJEeKTPOHHBIE U(PPOBBIE
n/n Bceero|| Kontponbnsie || [Ipaktuyeckue obpazoBaTenbHbIe
pPadoThI padoThI PeCYpChI
97 ||OcHOBHBIEC TOHATHUS XMMHH BBICOKOMOJIECKYJISPHBIX COEAMHEHUN U MeTOAbI X || 1
CHHTE3a —IOJMMEPH3aIHs U TOJIUKOHICHCAIHS
‘98 “HJ‘IaCTMaCCBI. Yrunuzanus u nepepadoTKa MIacTuKa H 1 H H H
‘99 HBJIaCTOMepLI: HaTypaJlbHbIN CHHTETUYECKUE Kayuyku. Pesuna H 1 H H H
100 |[BosiokHa: HaTypalibHbIE, UCKYCCTBEHHBIE, CUHTeTHYecKkue. [lonmepsl
CHEeHATBHOTO Ha3HAYCHUS
101 |[[TpakTuueckas pabota Ne 6. Perenue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe 1 1
"Pacnio3HaBaHue miacTMacc U BOJIOKOH"
102 ||OGo0mmenune u cucTeMaTH3ays H3y4eHHOTO MaTepraia mo TemMe 1
"BbICOKOMOJIEKYIJISIpHBIE COETUHEHUS"
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 3 I 6 |
11 KJIACC
Ne Tema ypoxka ‘ KonuuectBo 4acos ‘ OJeKTpOHHbIE IT(POBEIE
n/m Beero|| Kontponshete || [paxtuueckue ||00Pa30BaTEIbHEIE PECYPChI
paboThI paboThI
‘1 HATOM. CocraB aTOMHBIX s1ep. XUMUYECKHUM d1eMeHT. M30Tomns! H 1 H H H ‘
‘2 HCTpoeHHe ANEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA H 1 H H H ‘
‘3 HKnaccn(bHKaunﬂ XHUMHYECKUX 3JIEMEHTOB (S-, P-, d-, f-3emMenThI) H 1 H H H ‘
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No Tema ypoka ‘ KonuuectBo wacos ‘ DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI

‘4 HPacnpe):[eneHHe AIIEKTPOHOB 10 ATOMHBIM OPOUTAIISIM H 1 H H H
5 ||DnexTpoHHBIE KOH(DUTYpAIIMKA aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1

COCTOSIHUU
‘6 HSJIeKTpOHHHe KOH(UTYpaIMK HOHOB. DJICKTPOOTPULIATEIBHOCTh H 1 H H H
7 |[epnoauueckuii 3akoH u [leproandeckas cucrema XMuMU4eckux snemeHToB J1. U. 1

MenzeneeBa, CBA3b C COBPEMEHHOI TEOpHEl CTPOSHUS aTOMOB
8 |3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX AJIEMEHTOB U 00pa3yembix umu || 1

MPOCTBIX U CJIOXHBIX BELIECTB IO IPYIIIaM U IepUoIam
‘9 HCI/ICTeMaTI/ISaI_II/I}I 1 000011IeHIe 3HAaHUH 110 TeMe H 1 H H H
10 |[Bugpr xuMuueckoii cBsi3u. MexaHU3Mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3H. 1

Bonoponnas cBa3p. MexxMoIEKyIsIpHbIE B3aUMOACHCTBUS
11 ||BasieHTHOCTB M BJICHTHBIC BOBMOYKHOCTH aTOMOB. CBSI3b AJICKTPOHHOM CTPYKTYphI || 1

MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM
‘12 HHpeHCTaBJ'IeHI/ISI 0 KOMIUIEKCHBIX COEIMHEHHSIX: COCTaB U HOMEHKIJIAaTypa H 1 H H H
13 ||BermecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. THUITBI 1

KPHCTAJUIMYECKUX PEHIETOK U CBOMCTBA BEIIECTB
‘14 HHOHHTI/IG 0 AMCHEPCHBIX cucteMax. [IpeacraBieHue o KOJUIOHIHBIX pacTBOpax H 1 H H H
15 |[icTuHHBIC PacTBOPBI: HACHIIICHHBIC M HEHACBIIIICHHBIC, PACTBOPUMOCTb. 1

Kpucramnoruaparst
‘16 HCHOCO6H BBIPQ)KEHUS! KOHLIEHTPAIIMH PacCTBOPOB H 1 H H H
17 ||Pemenue 3a1a4 ¢ NCTIOIL30BaHUEM MTOHSATHI ""MaccoBasi 10JIs1 PAaCTBOPEHHOTO 1

BemiecTBa", "MoJIsipHast KOHIIEHTpauus'"
‘18 HKﬂaccmbHKauHﬂ Y HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB H 1 H H H
‘19 HCI/ICTeMaTI/BaI_[I/I}I 1 0000IIIeHIE 3HAHUH 10 TEME H 1 H H H
‘20 HKOHTpOJ'ILHaSI pabora o Temam "Ctpoenue atoma. [lepuoandeckuii 3akoH U H 1 H 1 H H
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No Tema ypoka ‘ KonuuectBo wacos DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI
[lepuoanueckas cucrema xumuueckux ainemenToB 1. . Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue BemniecTs"”
21 |Knaccudukanus XAMAYECKHX PEAKIMi B HEOPraHWIECKOH U OpraHMYecKor XuMum. || 1
3aKOH COXpaHEHUS MACChI BEIICCTB; 3aKOH COXPAHEHUSI U IPEBPAILCHUS SHEPTUU
IPU XUMHYECKUX PEAKIHISIX
‘22 HTenJIOBLIe 3¢ HEKTh XUMUYECKHUX peakiuid. TepMoXxuMudeckne ypaBHEHHUs H 1 H H H
23 || BpIuMCIICHUS 110 YPAaBHCHUSM XHMHUYECKUX PEAKIIMN U TEPMOXUMHUCSCKHM 1
ypaBHEHUSIM
24 ||CxopoCTh XMIMHUUECKO Peakiny, € 3aBUCHMOCTb OT Pa3INYHbIX (PaKTOPOB. 1
Karanms u xaranuzaropsl
‘25 HFOMoreHHHe Y TETEPOTECHHbIE PEAKIIUH H 1 H H H
26 |IIpaktuueckas pabora Ne 1 mo teme "BnusiHue pa3invHbiX (aKTOPOB HA CKOPOCTh 1 1
XUMHUYECKON peakuun"
‘27 HO6paTHMHe ¥ HEeoOpaTUMbIe peaknu. XUMHUIECKOEe PAaBHOBECHE H 1 H H H
28 |[Ipaktuueckas padota Ne 2 mo Teme "BnusiHue pa3anyHbIX (GaKTOPOB Ha 1 1
MI0JIO)KEHHE XMMHUYECKOTO paBHOBECHS "
29 | DnektponutHyeckas auccormaiys. CuiibHbIe U ciadbie 371eKTponThl. CTEneHb 1
JHMCCOIUAIINH
30 ||MonHoe nmpousBeneHue Boasl. Cpena BOAHBIX pacTBOPOB. Bomopoauelii mokaszarens|| 1
(pH) pacTBOpa
‘31 Hl"ﬂuponm conelt. Peakiuu, mpoTekaronye B pacTBOPax JIEKTPOIUTOB H 1 H H H
32 |[Ipaktuueckas pabota Ne 3 mo Teme "XHUMHUUECKUE PEaKIH B pacTBOpax 1 1
AJIEKTPOIUTOB"
33 ||OKkuCITUTETIBHO-BOCCTAHOBUTEIILHBIE PEAKIINK. BaxkHEHIIIIe OKUCITUTETH U 1
BOCCTaHOBHTEIN
‘34 HMeToz( 3JIEKTPOHHOTO (3JIEKTOHHO-MOHHOI0) baaHca H 1 H H H
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Ne Tema ypoka ‘ KomnunuectBo yacoB ‘ DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI

‘35 HSJIGKTpOJIm pPacTBOPOB U PACILIABOB BEIICCTB H 1 H H H ‘
‘36 HPGI_HCHI/IG 3a]a4 pa3JIUYHBIX TUIIOB H 1 H H H ‘
‘37 HPGI_HCHI/IG 3aJ1a4 pa3IMYHbIX THIIOB H 1 H H H ‘
‘38 HCI/ICTeMaTI/ISaI_[I/I}I 1 00001IeHNEe 3HaHUH 110 TeMe " XUMUYeCKre peakiuu" H 1 H H H ‘
‘39 HKOHTpOJ'IBHaH pabora o Teme "XuMudeckue peakiuu" H 1 H 1 H H ‘
40 |TTonmoxenue HemetayuioB B [lepuoauueckoit cucreme xumuueckux sinemenron 1. U.|| 1

MeHeneeBa 1 0COOCHHOCTH CTPOCHUS X aTOMOB. Du3nyeckue CBoMCcTBa

HEMETAJIJIOB
‘41 HAJUIOTpoan{ HEMETAJIOB (Ha IpUMepe KUCIOpoaa, cephl, hocdopa u yrirepoa) H 1 H H H ‘
‘42 HBOI[OpOIlZ nojy4yeHue, pusudecKkue ¥ XUMUYECKHe CBOMCTRA. [ uapuIbl H 1 H H H ‘
43 |TanmoreHbl: HAXOXICHUE B IPUPOJIE, CIIOCOOBI MOTyYeHHUS, DU3NIESCKUE U 1

XMMHYECKHUE CBOMCTBA
‘44 HFEU'IOFGHOBOI[OpOI[I)I. Bakneiine KHCI0POACOACPIKAIINE COSTUHEHHS TaIOTCHOB H 1 H H H ‘
45 ||JTabopaTopHbIe ¥ MPOMBIIIUIEHHBIE CIIOCOOBI MOTy4eHuUs rajoreHoB. [IpuMmeHeHme 1

raJIOTeHOB M UX COCITMHCHUN
46 |TIpaktudeckas pabora Ne 4. PemieHne sKCriepuMEHTAIbHBIX 3214 10 TEME 1 1

"Tanorensr"
47 |[Kucnopo: 1abopaTopHbIe ¥ MPOMBIIIUICHHBIE CIIOCOOBI TOTy4eHus, pusnueckue u || 1

xuMudeckue cBorictBa. O30H. [IpuMeHeHne Kuciaopoia 1 030Ha
‘48 HOKCI/II{H Y TICPOKCH/TBI H 1 H H H ‘
‘49 HPCLHCHI/IC 3a/1a4 pa3INYHbIX THUIIOB H 1 H H H ‘
50 (|Cepa: HaxXOXKACHUE B PUPOJIE, CITOCOOBI MOJTyUeHHS, PU3UYCCKHE U XUMHUCCKUE 1

CBOICTBA
‘51 HCePOBO)IOpOJI, CYIbOUIBI H 1 H H H ‘
‘52 HKI/ICJ‘IOpOI[CO,Z[Cp)KaH_[I/IC coeauHenus cepbl. OCOOEHHOCTH CBOWCTB CEpHOM KI/ICJ‘IOTBIH 1 H H H ‘
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No Tema ypoka ‘ KonuuectBo wacos DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI

53 |[Ipaktuueckas padora Ne 5. Pemenue sxcriepuMeHTanbHbIX 3a1a4 1o teme "Cepau | 1 1

eé coequueHus"
54 || A30T: HAXOX/ICHHE B IPUPOJE, CIIOCOOBI TTOTyYeHHUS, (PU3NIECKUE U XUMUYECCKUE 1

CBOMCTBAa. AMMMAK, HUTPUJIbI
35  |[Kucnmopoacoaeprkamue coeruHeHus a3ota. OCOOCHHOCTH CBOWCTB a30THOU 1

KHCJIOTHI
‘56 HHpI/IMeHeHHe a30Ta U ero COeNMHECHUI. A30THBIE yIOOpeHHS H 1 H H H ‘
57 | ®ocdop: HaXOkKAEHHE B PUPOJIC, CIIOCOOBI OTYyUCHHS, PU3HMYCCKUE U 1

xuMudeckue cBorictBa. @ochuasl u Gochun
58 [[Oxcmmer dpocdopa, hocdopcomepranue kucnorst. Comi GochopHOil KHCIOTHE | 1] I | |
‘59 HHpHMeHeHHe docdopa u ero coequnenuit. Dochopubie ynodpeHwus H 1 H H H ‘
60 |[Ipaktuueckas padota Ne 6. Pemienue skcriepiMeHTaIbHBIX 331a4 1o Teme "Azoru | 1 1

dhochop u ux coenuHeHHs"
61 |Yriaepoxa: HaXxoXKAEHHE B MPUPO/IC, AJTUIOTPOIHBIC MOAMMUKAIMK; PU3HUSCKHIE 1 1

XMMHYECKHE CBOMCTBA, TPUMEHEHHUE
‘62 HOKCI/II[ yriepoaa(ll), okcua yrnepona(IV), yronasHas kuciaoTta u e€ cou H 1 H H H ‘
‘63 HPGI_HCHI/IG 3a/1a4 pa3INYHbIX THUIIOB H 1 H H H ‘
64 ||KpemHwuii: HaX0XKI€HHE B IPUPOJIC, CIOCOOBI OTyYeHHUs, PU3HUECKUE U 1

XMMHYECKHE CBOMCTBA
‘65 HOKCI/II[ kpemHusA(IV), kpeMHHEBas KUCIOTA, CUIIMKATHI H 1 H H H ‘
‘66 HHpI/IMCHCHHC KPEMHUS U ero coenuHeHuil. CTeKI0, ero MoIyuyeHHe, BUbI CTEKIIa H 1 H H H ‘
‘67 HPemeHHe 3aj1a4 pa3IUYHbIX THIIOB H 1 H H H ‘
‘68 HCI/ICTeMaTI/ISaIII/ISI n 0000menune 3aauii o reme "Hemerauisr" H 1 H H H ‘
‘69 HKOHTponLHasI pabora mo teme "Hemerasubr" H 1 H 1 H H ‘
‘70 HAHaJ'II/B PE3yNIbTaTOB KOHTPOJIBHOM PabOTHI, KOPPEKLUS OMINO0K H 1 H H H ‘
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Ne Tema ypoka KomnunuectBo yacoB DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI
71 |[Tonoxenue metaiioB B [lepuoaudeckoi cuCTEME XUMUYECKUX DIIEMEHTOB. 1
OcCo6EeHHOCTH CTPOEHUS IEKTPOHHBIX 000J04YEK aTOMOB METAJIJIOB
72 ||O6wmue pu3nveckre cBoicTBa MeTalioB. [I[puMeHeHne MeTaluIoB B OBITY U 1
TEXHHUKE
‘73 HCHJ‘IaBH MeTaioB. Koppo3us MeTanos H 1 H H H
‘74 HPemeHHe 3aJ1a4 pa3IMYHbIX THIIOB H 1 H H H
75 || DNeKTpOXUMHUYECKHH P/l HANPsDKEHHH MeTaiuioB. O01IHe CriocoObl MOTydeHHs 1
METaJUIOB
76 || O61wast xapakTepucTuka MeTawioB IA-rpymmsl [lepuoauyeckoii cucTeMsbl 1
XUMHUYECKUX 3J1eMeHTOoB. HaTpuii n kanuii: nonydyenue, Gpu3nueckue 1 XUMHYECKUE
CBOICTBA, IPUMEHEHHE IIPOCTBIX BEILIECTB U UX COCIUHEHUN
77 ||O6mias xapakTepuctuka MeTauioB [IA-rpynmsl [Teproauueckoii cucTeMbl 1
XUMUYECKUX JIEMEHTOB. Maruuii U KaJblUii: MOJy4YeHue, Gu3ndecKkue u
XMMHYECKHE CBOICTBA, IPUMEHEHHE ITPOCTHIX BEUIECTB U UX COEAVNHEHUN
‘78 H)KéCTKOCTL BOJIbI U CIIOCOOBI €€ yCTpaHEHUs H 1 H H H
‘79 HAJ‘IIOMI/IHI/II\/’II noJy4eHne, pu3nuecKue U XMMUIECKHe CBOWCTBA, TPUMEHEHHE H 1 H H H
80 ||AmMdoTepHbIe CBOWCTBA OKCHA U THIPOKCH/IA ATFOMUHHUS, THAPOKCOKOMILICKCHI 1
QIIOMHUHMS, UX IPUMEHEHHE
‘81 HPGI_HCHI/IG 3a/1a4 pa3INYHbIX THUIIOB H 1 H H H
82 |[Ipaktuueckas padota Ne 7. PemieHne SKCIIepUMEHTAIBHBIX 33/1a4 110 TEME 1 1
"MeTaJisl IIaBHBIX OArpynn"
83 || OOmas xapakTepuCTUKa METaJUIOB MOOOYHBIX oArpynn (b-rpymm) 1
[Iepnonnueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB
‘84 Hd)mnqecxne Y XMMUYECKHE CBOMCTBA XPOMA U €0 COEUHEHNN, UX IIPUMEHEHHE H 1 H H H
85 | Baxweiimme coenHenns Mmapranna. [lepmanranaT Kajius, €ro OKHCIUTEIbHbIC 1
CBOMCTBA

40




No Tema ypoka KonuuectBo wacos DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponbisie || [pakruueckue ||00PA30BATEIBHEIE PECYPCHI
paboThI paboThI

86 ||dusnueckre U XUMHUYCCKUE CBOMCTBA XKeJie3a 1 ero coenneHui. [lonydenue u 1

MPUMEHEHHE CIUIABOB JKelle3a
‘87 HCDI/BquCKHe Y XUMHUYECKUE CBOMCTBA MelIU U €€ COCAMHEHUI, UX TPUMEHCHHE H 1 H H H
88 ||du3nuecKkre U XUMUYCCKUE CBOMCTBA IIUHKA M €r0 COCIMHCHHMIA, MX TIPUMCHEHHUE. 1

I'apOKCOKOMIUIEKCHI IIMHKA
89 |[Ipaktuueckas pabota Ne 8. PelieHne sKCIepUMEHTAIBHBIX 3a/1a4 110 TEME 1 1

"MeTaiibl TOOOYHBIX OArpyHH"”
‘90 HPemeHHe 3a]1a4 pa3IUYHBIX TUIIOB H 1 H H H ‘
‘91 HO6o6meHI/Ie Y CUCTEeMaTu3alus U3y4eHHoro matepuaia mno reme "Merasibt" H 1 H H H ‘
‘92 HKOHTpOJ‘ILHa}I pabora o reme "Metasuib" H 1 H 1 H H ‘
‘93 HAHaJ'II/IS pe3y/IbTaTOB KOHTPOJILHOU Pa0OThI, KOPPEKIIHS OIIHOOK H 1 H H H ‘
94 ||Posb xuMuM B 00ECIIEUEHNH YCTONYMBOTO pa3BUTHs 4enoBeuecTBa. [ToHsATHE O 1

HAYYHBIX METO/AaX MCCIICIOBAHUS BEIIECTB
95 ||[Hay4HbIe IPUHIUITBI OPTaHU3AIMNA XUMUYECKOTO MPOn3BoicTBa. [IpoMbinuieHHbie | 1

CIOCOOBI TIOJTYYCHHUS BaKHEHIIINX BEIIECTB
‘96 HXI/IMquCKoe 3arpsi3sHEHUE OKPYXKAOIIEH CPEJIbl U €T0 MOCICICTBHUS H 1 H H H ‘
‘97 HXI/IMI/I}I U 37I0pOBbE UelioBeKa. JIeKapCTBEHHBIE CPEIICTBA H 1 H H H ‘
‘98 HXI/IMI/I;I muiy. Poiis XuMun B 00eCIIeYeHUN MUILEBON O€30IIaCHOCTH H 1 H H H ‘
‘99 HKOCMGTI/ILIGCKI/IG U mapproMepHbIe CpeicTBa. briToBas XUMus H 1 H H H ‘
100 | Xumus B cTpouTeNIbCTBE. BaxkHel e CTpOUTENIbHBIC U KOHCTPYKIIMOHHBIE 1

MaTepHaIbl
‘101 HXI/IMI/IH B CEJILCKOM XO03stiicTBe. OpraHuuecKue U MUHEPAJIbHBIC YI00pEHUS H 1 H H H ‘
‘102 HCI/ICTeMaTI/BaI_[I/I}I 1 0000IIIeHIE 3HAHUH 10 TEME H 1 H H H ‘
(OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 102 || 4 [ 8 |
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