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HHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMHM Ha YPOBHE CpEeAHEro o01iero oOpa3oBaHUA
paspabotrana Ha ocHOoBe DemepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOi 00pa30oBaTENBHONM TPOTrPAMMBI cpeHero 0otmIero oopazoanus(POI1
COOQO), npencrasinennbix B DenepaibHOM TOCyJapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, ¢ yuérom KoHmenmmm mnpenomaBaHus y4eOHOTO mpeaMera
«Xumus» B oOpa3oBaTenbHBIX opranu3auusix Poccuiickoii  ®Denepanuu,
peaNu3yIoIMX OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon a0 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMuUsl Ha ypOBHE YIIyOJEHHOTO M3Y4YEHHS 3aHMMAET BAXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBaHusi ywammxcsa 10-11 xmaccoB. H3ydenue
MpeAMETa, pealn3yeMoe B YCIOBHUSAX JU(PPEpEeHIMPOBAHHOIO, MPOPHUIBHOTO
oOy4eHHsi, MPU3BAHO 00OecrneunTh O00Ie00pa30BaATENbHYI0 U OOUIEKYJIbTYPHYIO
HOJrOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIs aJalTaluyd X K OBICTPO
MEHSOIIUMCS YCIIOBUSIM KU3HU B COLIMYME, a TaKXKe JJIs TMPOJIOJDKEHUS 00yICHHUS
B OpraHu3alusix MpodeccrnoHalbHOTO 00pa30BaHUs, B KOTOPBIX XUMHUS SIBIISETCS
OJIHOM U3 IPUOPUTETHBIX TUCIUILINH.

B nporpamme nmo xuMuu Ha3HaueHUE IMpeaMera «XUMUs MOIydaeT MOAPOOHYIO
WHTEPIPETALNIO B COOTBETCTBUM C OCHOBOMoOJararommmu nojioxenusmu OI'OC
COO o0 B3aUMOOOYCJIOBJICHHOCTHU II€JIEH, COIEpkKaHUs, PE3yIbTaTOB O00yYeHUs U
TpeOOBaHMI K YPOBHIO TOJATOTOBKM BBIMYCKHUKOB. (CBHUIETENHCTBOM TOMY
ABJISIFOTCS CJEAYIOLIKE BBIMIOJIHSIEMbIE TPOrPaMMOil 0 XUMUU (PYHKIUU:

« MH(pOPMAIMOHHO-METOUYECKasl, pealu3alusi KOTOpOW oOecreynuBaeT
MOJIYYCHHE TIPEJICTABICHUS O IENISIX, COACpP)KAaHWU, OOIel CcTpaTeruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHUSL 00YUAIOIIUXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

*  OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast IpeyCMaTpUBaeT
ONPEAECICHNUE: TMPUHIMIIOB CTPYKTYPUPOBAHHUS W MOCJIEAOBATEIBHOCTH
U3Yy4YeHUs] y4eOHOro marepuana, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTHK; TOAXO0J0B K (POPMHUPOBAHUIO COJAEPKATEIHLHON OCHOBBI
KOHTPOJII Y OLIGHKHM 00pa30BaTENIbHBIX JOCTHXKEHHM OOydYaromuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpME €IMHOTO TOCYAapCTBEHHOTO
AK3aMEHA M0 XUMUHU.

[Iporpamma i yriayOiaEHHOTO U3yUEHUS XUMHHU:

+ yCTaHaBJIMBAaET WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 00s3aTesbHOE
JUIST W3Y4YEHUsT B paMKaX OTHENbHBIX Mpoduieil, mnpeaycMaTpuBaeT



pacupenesieHue W CTPYKTYPUPOBAHME €ro IO KiaccaM, OCHOBHBIM
COJIep>KaTeIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

« JTA€T MpUMEPHOE pacipeesieHne yaeOHOro BpeMEHH, PEKOMEHIYEMOTO JIst
M3YUYCHHUS OTMICIIbHBIX TEM;

+ IpeiaraeT IMPUMEPHYI IOCIENO0BAaTEIIBHOCTh H3Y4YEHHsI ydeOHOro
Marepuana ¢ y4€TOM JIOTMKM NOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBA3EH;

+  7aéT METOIMYECKYIO MHTEPIPETALMIO LeJIeH U 3a/1a4 U3yUYeHUs NpeaMeTa
Ha YIJIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKU
IUIAaHUPYEMBIX pe3yJbTaTOB OCBOEHUS OCHOBHOM 00pa30BaTeIbHOU
POrpaMMBbl CpEeIOHEro o011ero 00pa3oBaHuUs (JINYHOCTHBIX,
METaINpeAMETHBIX, MPEAMETHBIX), a TaKKe€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA  OOYyYarollerocss MO OCBOEHUIO
coJiep KaHus IIpeIMeTa.

Ilo BcemM Ha3BaHHBIM IIO3ULMAM B IIPOrpaMMe @0 XHUMHUH IIPEAYCMOTpEHa
MIPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUU HAa YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHusl. 3a IpeieJaMH YCTaHOBJIEHHOM MporpaMMoi 110 XMMHUHU 00513aTeNbHON
(MHBapHaHTHOW) COCTaBIIAIONICH COAEpX aHUs Y4yeOHOro mnpeamMera «XUMHs»
0CTa&TCsl BO3MOXHOCTB BBIOOpA €ro BapUaTUBHOM COCTABIISIONICH, KOTOpasi JOKHA
OTIPE/IEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO POl 00yUeHHUS.

B cootBercTBHM ¢ KOHUENTyadbHbIMU MoOJ0XeHUIMH @I'OC COO o Ha3HaueHuU
MpeaMeToB 0a30BOr0 U yIiyOoJIEHHOTO ypoBHEH B cuctemMe qudPpepeHIInpoOBaHHOTO
oOyyeHHsI Ha YpOBHE CpEIHEro oO0uero oOpa3oBaHMs XHUMHUSI Ha YPOBHE
yrayOn€HHOTO W3Y4YeHHUs HAMpaBlIeH Ha peaju3alfio0 IMPEEMCTBEHHOCTH C
MOCJIETYIOUIUM 3TAOM MOJIYYEHHUS] XUMUYECKOTO 00pa30BaHus B paMKaxX U3y4YeHUs
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX JHUCIHUIUIMH B BYy3aX U
OpraHM3alMsIX CpeAHEero MNpogecCHOHaIbHOIO oOpa3oBaHusa. B 3Toit  cBs3n
U3y4YeHue npeaMera « XUMHUs» OpPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA PaCIIMpPEHUE
U YIIyOJIeHHe TEOpPEeTUYECKOM W MPaKTUYECKOW MOATOTOBKH OO0YyYaroIuxcs,
BbIOpABIIMX ONpENEAEHHBIM NMpoduiib 00y4eHUs, B TOM YHCIIE C NEPCIEKTUBON
MOCJIEYIONIETO TIONYYCHHUs] XUMHUYECKOTO O0pa3oBaHWs B  OpraHU3alUIX
npodeccuoHanbHOTO oOpa3zoBanus. Hapsimy ¢ atuMm, B cBete TpeboBanuii ®I'OC
COO k mmaHupyeMmbIM pe3ysibTaTaM OCBOCHHS (elepaabHON 00pa3oBaTeIbHOM
MporpamMMbl  CpefHero oO0miero oOpa3oBaHMs H3YyUYCHHE TMpeaMeTa «XUMH
OPUEHTHUPOBAHO TaKXE€ Ha PEUICHUE 3aJlad BOCIUTAHUS U COLMAIIBHOTO Pa3BUTHS
oOyuaronuxcsi, Ha (OPMUPOBAHME Yy HHUX OONIEHMHTEIJICKTYalIbHBIX YMEHUH,
YMEHUM panuoHanu3aluMud  ydyeOHOoro Tpyaa U OOOOIIEHHBIX  CIIOCOOOB
NEeATEeIbHOCTH, UMEIOIINX MEXIUCIUILUIMHAPHBINA, HAIPEIMETHBINA XapaKTep.



CocTaBnsromMu - TipeaMeTa «XHUMHUS» Ha YPOBHE YIITYOJEHHOTO W3ydeHUs
ABJSIIOTCS  yIIyOn€éHHble Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeopraHudeckas xuMus». [Ipu ompeneneHnu moaxoa0B K 0OTOOPY U CTPYKTYPHOM
OpTraHM3AINH COACPKAHUS ITHX KYPCOB B IIPOTpaMMe IO XUMHUH 32 OCHOBY ITPUHSITHI
nooxenuss ®I'OC COO o pasznuuusax 0a30BOTO M YIUIYOJIEHHOTO YpOBHEU
W3Y4YEHUS TIpEAMETA.

OcHoBy conepxkaHusi KypcoB «Oprannueckast Xumusi» 1 «O01as u HeopraHuIecKas
XUMHUS» COCTaBJISIET COBOKYITHOCTh IPEIAMETHBIX 3HAHUN U YMEHUN, OTHOCAIIUXCSA
K 0a30BOMYy YpOBHIO M3yu€HHUs IpeaMera. JTa CUCTEMa 3HAaHUU IMOJIydaeT
ONpeNenEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIOIEE OCO3HAHHO OCBOUTH
CYLUIECTBEHHO Ooibiiuii 00BEM  (akTosormyeckoro marepuana. Tak, Ha
yriyOJE€HHOM  ypOBHE  M3y4Y€HHs  INpeaMera oOecredeHa  BO3MOXKHOCTH
3HAYUTEJIbHOTO YBEJIIMYEHUs 00bEMA 3HAHUI O XUMUYECKUX 2JIEMEHTAX U CBOMCTBaX
UX COEIMHEHUI Ha OCHOBE pacCLIMpPEHUs U yIriayOJlIeHUs MPpeICTaBIeHUI O CTPOCHUHN
BEILIECTBA, XWMHUYECKOM CBSI3W M 3aKOHOMEPHOCTAX MPOTEKAHUSA PpEaKIHil,
paccMaTpUBAaEMbIX C TOYKH 3PEHUS XMUMHYECKOM KUHETUKA U TEPMOAMHAMUKH.
N3yuenne nepuonuyeckoro 3akoHa u llepuoamyeckoil CUCTEMBI XMMHYECKHX
AJIEMEHTOB 0a3UPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUIX
O CTPOEGHMH aToMa. XHUMHUYECKass CBSI3b OOBSICHIETCA C TOUYKH 3PEHUs
AHEPreTUYECKUX U3MEHEHUH NpH €€ 00pa30BaHUM U Pa3pyILICHUH, a TAKXKE C TOUKU
3peHus MEeXaHu3MoB €€ oOpazoBaHMs. V3ydeHHe THUIIOB pEaKLMi JOMOIHSIETCA
(bopMHpOBaHMEM TMPEACTABICHUNA 00 DIEKTPOXMMHUYECKHX Mpoleccax U
AJIEKTPOJIU3€E PACIUIABOB M PaCTBOPOB BEIIECTB. B Kypce opraHnyeckoil XuMuM npu
PacCMOTPEHMH PEaKIMOHHON CIOCOOHOCTH COENMHEHUN yaensercs ocoboe
BHHMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3P (PeKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIMi.

Oco0oe 3HaueHue MMEeT TO, YTO Ha COAEpP)KaHHWE KYpCOB XUMHH YIIIyOJIEHHOTO
YPOBHSI U3yU€HUS JIJIs1 KJIACCOB OnpeenéHHOoro npoduss (TIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOMOJHEHHH K oOuIed cucTteMe MpeAMETHBIX 3HAHU)
OKa3bIBAIOT BIIMSHHE CMEXKHBIE TPEAMEThI. Tak, Hampumep, B COACPKaHUN
npeaMeTa i KJIACCOB XUMHUKO-(PU3nIecKoro nmpoduiis 60abI10€ 3HaueHne OyayT
MUMETH JIEMEHTHI y4eOHOT0 MaTepuaa mo oomei xumuu. [Ipu n3ydennn npeamera
B JIAaHHOM CJIy4ae akIleHT OyaeT cJellaH Ha OOIIHOCTh METOJIOB TO3HAHUS,
OOITHOCTH 3aKOHOB U TEOPHIl B XUMHUHU U B (PH3UKE: aTOMHO-MOJICKYJISIpHAS TEOPHUS
(MonexynsipHas Teopus B GU3HKE), 3aKOHBI COXPaHEHUSI MACChl U YHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, DJICKTPOJIN3a, TIPEICTABIICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B To ke Bpems B coaepKaHWUW TPEeaAMeTa I KJIACCOB XMMHKOOMOJOTHYECKOTO
npoduist OONBINI yAENbHBIH BeC OyJIeT MMETh OpraHuyeckas Xxumusi. B stom
cllydae MpeaoCTaBisIeTCss BO3SMOXKHOCTD [Tt 60jiee 00CTOSTEIEHOTO PACCMOTPEHUS



XUMHUYECKOMN OopraHu3alyn KJICTKHU KaK OMOJIOrMYeCKOM CHUCTEMBI, B COCTaB KOTOpOﬁ
BXOIAT, K IPUMCPY, TAKHUC CTPYKTYPHBIC KOMIIOHCHTBLI, KaK JIMIIMIBI, 6CJ'IKI/I,
YIJICBO/JAbI, HYKICHMHOBBLIC KHUCJIOTBI W APYIruc. HpI/I 9TOM 3HAaHHUA O COCTaBC H
CBOMCTBaXx HpeI[CTaBI/ITeJIeﬁ OCHOBHBIX KJIACCOB OPTraHHUYCCKHX BCIICCTB CIYyiKaT
OCHOBOM A1 U3YyUYCHHA  CYIIHOCTH  IIPOLCCCOB CI)OTOCI/IHTGSa, AbIXaHWA,
MU CBAPCHUAA.

B mnmane ¢QopmupoBaHHS ~OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHS
OOLIEHAYYHBIX METOAOB [T03HAHUS U OIbITA IPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4eHHE IpenMera «XUMHs» Ha YriIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YE€OHBIMM NpPEIMETaMH, BXOJISIIMMH B COCTaB
npeaMeTHbIX obOsacteil «EcTecTBeHHO-Hay4yHble NIpeaMeThl», «Marematuka u
nHpopmaTuka» U «PyccKuil sI3bIK U TUTEPATYPAN.

[Ipu u3yueHun yueOHOro npeamera « XuMus» Ha yriryOJI€HHOM YPOBHE TakKe, KakK
Ha YpOBHE OCHOBHOTO M CpeaHero ooOiiero odopazoBaHus (Ha 0a30BOM YpOBHE),
3ajjayeil MEepBOCTENEHHONM 3HAUYMMOCTH SIBJISETCS (DOPMHPOBAHHME OCHOB HAyKU
XUMHUU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKOMN AEATENBHOCTH
YEJI0BEKA U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenne 3Toi 3aaa4um Ha
yrIyOJIEHHOM YpOBHE H3yY€HHUs MpeAMETa MpPEeAroiaraeT peaau3aluio TaKuX
LeJieH, Kak:

- (opMUpOBaHME TPEACTABICHUI: O MaTepUaJIbHOM €IUHCTBE MHpAa,
3aKOHOMEPHOCTSX Y [TO3HABAEMOCTH SIBJIEHUM IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecrnedeHuu
YCTOMYMBOIO  pa3BUTHUSA  YEJIOBEYECTBA: B  PEIIEHUH  MIpodsieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3aHUN HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B
00ecreyeHnn palroHAJIBHOIO IMPUPOJIONOJIb30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHUs U OOILIEH KyJNbTYphl YEJIOBEKA, a TAKXKE 3KOJIOTMYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO M IPUPOJHOM CPEAE;

* OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAMX B OCHOBE XHWMHUYECKOU
COCTAaBJISIFONIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TEOPUUW XUMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM  BEIIECTBA  HA  Pa3HbIX  ypOBHAX —  aTOMHOM,
MOHHOMOJICKYJIIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKUX PEAKIHM, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 00X
HAYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

« (opmupoBanue y oOydJaroImxcs OCO3HAHHOIO ITOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KIIFOUEBBIX HAEH W MpoOJeM COBPEMEHHOW XWUMHUHU, JJISI OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
rPaMOTHOTO pelieHus mpoOJieM, CBI3aHHBIX C XUMHUEHN, MPOTHO3UPOBAHMUS,
aHaJIN3a 1 OICHKH C ITO3MIIAI YKOJIOTHYSCKON 0€30aCHOCTH MOCIIECICTBHAM
OBITOBOM M TPOU3BOJICTBEHHOM JESATEIBHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM TTPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;

yrayOJeHue NpeCcTaBIeHUI 0 HaydHbIX METOaX MO3HAHUs1, HEOOXOUMBIX
JUIsE TIPUOOpETeHUs] yYMEHUM OpHEHTHPOBATbCI B MHPE BEIIECTB U
OOBACHEHHS] XUMHUYECKHX SIBJICHHUM, HMEIOUMX MECTO B NPHUpOJE, B
IPAKTUYECKOMN JESITeIbHOCTU U TTOBCETHEBHOM KU3HH.

B mane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIOLIUX
(GYHKIMNA 1IETOCTHOM CHUCTEMBI CPEJHEro OOIIero oO0pa3oBaHUs NpPU H3YYECHUU
npeaMeTa «XUMHsD» Ha  yrayOJEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

BOCIIUTAHHWE YOEKJIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUI MPHUPOJBI,
YBaXEHUS K TMPOIECCYy TBOPYECTBA B 00JIACTU TEOPETUYECKUX U
MPUKJIAAHBIX UCCIEIOBAHUM B XUMHH, (OPMUpPOBAHHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMKM K OOYYEHUIO U TMIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJI0O W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00ILIeYeI0BEYECKUX LIECHHOCTEH;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYCCKUX
crocoOHOCTe oOydaronuxcsi, (OPMHUPOBAaHME Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CcamMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCIEUTHON MPpo(deCCHOHANIBHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HU;

(opMHpOBaHWE YMEHUN M HABBIKOB Pa3yMHOI'O MPUPOJONOIb30BAHMS,
pasBuTHE DKOJIOTUYECKOHN KYJBTYPBI, npuodpeTeHue oIbITa
OOIIECTBEHHOIOJIE3HOM 3KOJIOTUYECKON AESITEIbHOCTH.

OO61iee yucIo 4acoB, MPEAYCMOTPEHHBIX /I M3YUYEHUSI XUMHUHU Ha YTIIyOJIEHHOM
YpOBHE cpeaHero odiiero oopazoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 gaca (3 yaca B HEZIENIO).

COAEPXAHUE OBYUYEHUA

10 KUIIACC

OPTTAHNYECKASA XUMUA



Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpeamMeT M 3HAYEHHWE OPraHUYECKOW XUMUHU, MPEACTaBICHHUE O MHOrooOpasuu
OPTraHUYECKUX COCIUHECHUMN.

DIEKTPOHHOE CTPOEHHE aTOMa YIiIepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHUA.
BasieHTHBIE BO3MOXXKHOCTH aToMa yriepoja. XUMHUYecKas CBsSI3b B OPraHUYECKUX
coeMHEeHUsIX. Turbl THOPUAN3ALMK aTOMHBIX opOuTanelt yriaepoja. MexaHU3Mbl
00pa3oBaHUsI KOBAJICHTHOW CBsI3M (OOMEHHBIA WM JOHOPHOAKIENTOPHBIN). Tumbl
NepEeKphIBaHUS aTOMHBIX OpOUTAIeH, G- U T-CBsA3U. OiuHapHasi, ABOITHAS U TpoHHAas
cBs3b. CrtocoOBI pa3phiBa CBSA3EH B MOJIEKYJIaX OpraHUYeCKuX BemecTB. [loHsTue o
CBOOOJTHOM pajuKaie, Hykieoduiie u anexTpodue.

Teopus cTtpoeHust opranndeckux coeauHeHnii A.M. bytnepoBa U COBpEMEHHBIE
IPENCTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHUS OPTaHUYECKUX
coequHeHU. MonekysapHble U CTpYKTYypHbIE opmysbl. CTpyKTypHbIE (hOpMYIIbI
pa3IMYHBIX BUJOB: pPa3BEPHYTas, COKpauléHHas, ckeneTHas. M3omepus. Bumsl
U30MEpPUU: CTPYKTYpHasi, IPOCTPaHCTBEHHAs. DJIEKTPOHHBIE 3PPEKTHI B MOJIEKYIIaxX
OpraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3(P(HEKTHI).

[IpencraBnenne o KkiaccupuKaluy OpraHnyeckux BemecTB. [lonstue o
¢yHxuroHanbHOU rpymnmne. I'omosnorus. I'omonornueckue psinpl. Cucremarnueckas
HOMeHKJaTypa opranudeckux coenuHeHui (IUPAC) u TpuBuanbHble Ha3BaHUS
OTAEIBHBIX MTPEICTABUTEIICH.

Ocobennoctu u Kiaccuduranus OpraHUYECKUX peaKkui.
OKHCIUTETLHOBOCCTAHOBUTEIIBHBIC PEAKITUN B OPTaHUICCKON XUMHH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4Y€HHUsI BEIIECTB M WX [PEBpalllCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMy OPraHUYECKUX BEIIECTB U MaTEpHallaMHi Ha UX OCHOBE,
OTIBITHI 10 TPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB MPH HArpeBaHuU (TUIaBJICHUE,
0oOyIJIMBaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEJeH MOJEKYJI OpPraHuYeCKUX
BEILIECTB.

YriaeBoaopoasil.

Anxanpl. ['oMonornueckuit psig ankaHoB, oOmas ¢opmylsia, HOMEHKJIATypa HU
U30MEpHs. ODIJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKaHOB,
spirubpuanzanys aTOMHBIX OpOMTaneil yrieposa, 6-cBa3b. PU3nMUECKUe CBOMCTBA
AJIKaHOB.

XUMHAYECKHE CBOMCTBA aJKaHOB: pEaKkUUU 3aMEIICHUs, HU30MEpU3aLINH,
JNEruAPUPOBAHMSA, LIUKIN3ALMH, TMPOJIN3a, KpeKuHra, ropenus. llpeacrasinenne o
MEXaHU3ME PEaKUi PaAUKAIBHOIO 3aMEILECHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHus U TPUMEHEHUE AIKAHOB.



[uknoankauel. OOmas ¢dopmyna, HOMEHKIarypa W uzomepus. OcCOOEHHOCTH
CTPOCHHUS U XMMUYECKUX CBOMCTB MaJIbIX (IIMKIJIOMPOIAH, IUKI00yTaH) U OOBIYHBIX
(IIMKJIOTIEHTAH, [IUKJIOTEKCaH) NMUKI0aTKaHOB. CIOCOOBI MOJIyYeHUsI U PUMEHEHUE
[IUKJIOQJIKAHOB.

Ankenpl. ['omMoyiormueckuii ps amkeHoB, oOmas Qopmyiia, HOMEHKIATYypa.
DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AIKEHOB, SP>-TUOPHIH3aLHs
aTOMHBIX opOuTanei yriaepona, o- U m-cBsi3u. CTpyKTypHas U reoMeTpuyecKas
(umc-Tpanc-) nzomepus. PU3NUECKUE CBOWCTBA aJKEHOB. XMMHUYECKHE CBOMCTBA!
peakuuy IPUCOCIUHEHMsI, 3aMEUICHUS B (-TI0JIOKEHHE IIPU JIBOWHOM CBS3H,
nonuMmepusanuu 1 okucienus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBsI3b. CIIOCOOBI MOJTyUYEHUSI U IPUMEHEHHUE AJIKEHOB.

Anxanuenbsl. Knaccudukanusi ankaaueHoB (CONpPsDKEHHBIC, H30JMPOBAHHbBIE,
Kymyaupogantwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpspKEHHBIX
aueHoB. CriocoObl MOTyYeHUsl U IPUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ['oMonornueckuil psiji adkuHOB, oOmias Qopmysa, HOMEHKJIaTypa U
U30MepHUs. OJIEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ AJIKUHOB,
Sprudpuau3anys aTOMHBIX opOuTanen yriaepoga. Gu3nueckue CBOWCTBA aJKUHOB.
XVMMHUYECKHE CBOWCTBA: pEAKIIUU IPUCOEIUHEHNS, TUMEPU3ALIUN U TPUMEPU3ALINH,
okucieHus. KHciioTHbIe CBOMCTBA QJIKWHOB, UMEIOIINX KOHLIEBYIO TPOMHYIO CBSI3b.
KadecTBeHHbIe peakuuu Ha TPOWHYIO CBsI3b. CrOCOOBI MOJyYEHHS] U PUMEHEHUE
AJIKUHOB.

ApomaThueckue yrieBoJopoAbl (apeHbl). ['oMosiornueckuil psj apeHoB, oOmas
(GopMyna, HOMEHKJIATypa W H30MEpHs. OJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH30sa. duznyeckue CBOICTBA AapEeHOB. XUMHUYECKHE
CBOIcTBa O€H301a U €ro TOMOJIOTOB: PEaKLIUU 3aMEIEeHUs] B OEH30JbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKale, PEAKIUH MPUCOEIUHEHUS, OKUCIEHHE TI'OMOJIOIOB
O0enzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JCUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpE AaJKWIBHBIX paJMKaJIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMMHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepusamnus ctuposna. CriocoObl OTyYeHUs U
MPUMEHEHHE apOMaTHUYECKHUX YTJIEBOAOPOIOB.

[Ipupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHbI#1 yronas u mpoAyKThl ero nepepadotku. Crnocodsl nepepadboTku HedTu:
MEePEeroHKa, KPEKUHT (TePMUUECKHH, KaTATUTUUECKUI ), pu(OPMUHT, ITUPOJIU3.

[IponykThl nepepaboTku HEPTH, UX IPUMEHEHKE B MPOMBILIJIEHHOCTH U B OBITY.

I'eneTnyeckas cBSI3b MCIKAY pa3iIMdYHBIMU KJIaCCaMU YIJICBOJOPOIO0B.



DJIEKTPOHHOE  CTPOCHME  TAJIOTCHNPOU3BOAHBIX  YIVIEBOAOPOAOB.  Peakuun
3aMEIICHUs TajoreHa Ha TUIPOKCOTPYyNIly, HUTPOrPYINNy, LHAHOTPYIY,
aMuHOTpynmy. JlelcTBHE HAa TaJOreHNPOU3BOJHBIE BOJHOTO W CHUPTOBOIO
pactBOopa mi€noun. B3auMoaeicTBUE NUTaJIOTCHAJIKAHOB C MarHU€M M ITUHKOM.
ITonsgarue 0 METAJIJIOOPTaHUUYECKUX COCIMHCHUSIX. Hcnonp3oBaHue
TJIOTCHIPOU3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE ¥ TPU CHHTE3E
OPTaHUYECKUX BEILIECTB.

DKCnepUMEHTAIbHBIE METOJbl U3YYEHUS BEIECTB W UX MPEBpalICHUI: U3yueHUe
(U3NYIECKUX CBOWCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTH), KAYECTBECHHBIX PEaKIIi
YIIEBOJIOPOAOB Pa3MUHBIX KJaccoB (oOeciBeyrMBaHUE OPOMHOM WM HOJHOU
BOJIBI, pacTBOpa MEepMaHraHaTa KaJius, B3aUMOJICHCTBUE alleTUIICHA C aMMHAYHBIM
pactBopoM okcuja cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YTIIIepo/ia U BOAOpoaa
B OpPraHMYECKUX BEIIECTBAX, IMOJYYCHUE OSTUJICHA U HM3YYEHHE €ro CBOMCTB,
o3HakoMJieHuEe ¢ KosutekiusmMu «HedpTe» u «Yromp», ¢ oOpa3namu miacTMace,
KaydyKOB W  PE3UHBI, MOJCIUPOBAHHE  MOJEKYJd  yIJICBOJOPOAOB U
raJIOTeHIPOU3BO/IHBIX YTIIEBOJOPOIOB.

Kncnopouconepmamne OpraHun4€CKHuEe COCAUHECHUSI.

[IpenenbHble 01HOATOMHBIE cIUPThl. CTpoeHUE MOJIEKYIT (Ha IpUMEpe METaHoIa U
staHoisia). ['omonoruyeckuii pan, obmas ¢opmyia, U30Mepus, HOMEHKIATypa U
kinaccupukanus. Puznyeckue CBONCTBA MpPENETIbHBIX OJHOATOMHBIX CIIUPTOB.
BopopoaHbie CBSI31 MEK Iy MOJIEKYJIAMHU CIIUPTOB. XUMHUYECKHUE CBOMCTBA: PEAKIINU
3aMelleHMs], JeTujpaTalii, OKHUCIEHUS, B3aUMOJEHCTBUE C OPraHUYECKHUMH U
HEOpraHW4YeCKUMHU KHcioTamu. KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTBHI.
JleiicTBUe ATaHOJIa U METaHOJIa Ha OopraHu3M 4yesnoBeka. CrocoObl MOJIy4eHHs U
IPUMEHEHUE OJJTHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upnl, HOMeHKIaTypa U u3oMmepusi. OcoOeHHOCTH (GUUMYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaTtoMHbIE CIIUPTHI — STUJICHTIIMKOJb U TIIUIEPUH. OU3NYECKUE U XUMUYECKUE
CBOMCTBA: pPEakUMHU 3aMEUICHHS, B3aUMOACHUCTBUE C OpPraHUYECKUMHU U
HEOPraHMYEeCKUMHU KUCIIOTaMH, KAQUECTBEHHAs peakiusi HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenue o MexaHU3Me peakinii HyKIeoPIbHOTO 3aMenieHus. JleiicTBue Ha
opranu3M uesioBeka. CriocoObl MOJyYeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSHUE TUAPOKCOTPYIIBI U OEH30IbHOTO
anpa. Gusnyeckue cBoiicTBa penona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (peHoa.
KauectBennsie peakiuu Ha denon. Tokcuanocts Genosna. CriocoObl MONyYeHUS U
npumeHeHue dpenona. GenondopmanbaeruaHas cMoa.



KapOoHunbHbIe COCAMHEHUS] — allbJIETU]bI U KETOHBlL. DJEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMoJOruueckue psjibl albIeTU0B U KETOHOB, OO0Ias
dbopmymna, m3oMepusi U HOMEHKIaTypa. DuU3HUeCKHEe CBOWCTBAa AallbJIETHIAOB U
KETOHOB. XUMUYECKHE CBOMCTBA AJIbJACTUAOB U KETOHOB: PEaKI[UU MIPHUCOCTUHEHUS.
OkucieHue ajibJIETUJIOB, KauyeCTBEHHbIE peakiuu Ha anapaeruabl. CrocoObl
MOJTYYEHHUS U TPUMEHEHHE AJIbJIETU]IOB U KETOHOB.

OmHOOCHOBHBIE TIpeleNbHBIE KapOOHOBBIC KHUCIOTHL. (OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEEIbHBIX KapOOHOBBIX KHUCIOT. BOmOpOIHBIE CBSI3U MEXIY
MOJICKYyJIaMH KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOWCTBA,
peakuusi STepUPHUKALNMA, PEAKIUU C YYaCTHUEM YIIIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHOW KHUCJIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHoroo6pasue kapOOHOBBIX KHUCIIOT.
Oc00EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHUECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BHICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJICMHOBAas, JUHOJEBAA,
NuHOoIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuit psja, oOmas dopmyna, H30MepUs U
HOMEHKIaTypa. DHU3NUECKHE W XUMHUYECKHME CBOMCTBA: TUAPOJIHA3 B KHUCIONM U
HICIIOYHOU CpeTIe.

Kupel. Ctpoenue, (u3nyeckue M XUMHUYECKHE CBOMCTBA >KMPOB: THIPOJIU3 B
KUCIION U 11esiouHon cpene. OCOOCHHOCTH CBOMCTB >KUPOB, COACPIKAITUX OCTATKU
HETpEACNIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIICE JCHCTBHE.

O6mras xapakrtepuctuka yrieBojoB. Kiaccudukanus yrieBomoB (MOHO-, TU- U
nojucaxapuabl). MoHocaxapuIbl: TJIOKO3a, (pykTo3a, Tajakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBONCTBA U HaxOXkAeHHE B npupoje. POTOCUHTES.
XUMHYECKHUE CBOWCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U alIbACTUIHON
IpynI, CIMPTOBOE W MOJIOYHOKHCIIOE OposkeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIBHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
JaKkTo3a. BoccTaHaBnuBaroIKe 1 HEBOCCTaHABIMBAOIINE AUcaxapuabl. I 'uaponus
nucaxapunoB. Haxoxnenue B npuponae u npuMenenue. [lomrcaxapuael: kpaxmann,
JIMKOTeH U 1emnono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmana, TJIMKOTeHa |
HEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIKOJIO03bl. XHWMHYECKHE
CBOMCTBA KpaxMmalla: TMAPOJIN3, KauyeCTBEHHAs peakuus C HOJOM. XHUMHYECKHE
CBOMCTBA LIEJUIIOJIO3bI: THIIPOJIN3, MoJydyeHue 3pupoB Lesunono3sl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCnepUMEHTAIbHbIE METOJbl M3Y4YEeHHsS BEIIeCTB U HUX [peBpalleHUi:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICUCTBHE 3TAHOJIA C HATPHUEM,
OKHCJICHHE 3THJIOBOTO COUpPTAa B albJACTH]l Ha PacKaJ€HHON MEIHON MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHOUPTA JAMUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAJIOB), KAaYECTBEHHBIE PEAKIMU Ha aibAeruabl (C THAPOKCHUIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius raunepuHa ¢ THAPOKCUAOM
meau(ll), xumMuueckre CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pactBopa ritoko3bl ¢ ruapokcugom Meau(ll), B3aumoaeiicTere kpaxmana ¢ HOJOM,
pelIeHre JKCIEePUMEHTANbHBIX 3a7ad 1o TeMaM «Crnuptel U (DEHONIBDY,
«Kap6oHnoBbie KucioThl. C0KHbIE 3PUPHD».

A30Tc0z1ep>1<aume OPraHmv4eCKMue COCINHCHUSA.

AMUHBI — OpraHu4ecKue MpoOu3BOJAHBIE amMmuaka. Kiaccudukanus amMuHOB:
anudarvuyeckue M apoMaTHYECKHUE; IepBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue Moiiekys, obmas gopMmyia, U30MepUs, HOMEHKIATypa U (U3UUECKUE
CBOMCTBAa. XMMUYECKOE CBOMICTBA aiM(PaTHUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWIAPOBAHUE, B3aUMOJCHCTBUE IIEPBUYHBIX AMHHOB C Aa30THUCTOM KHUCIIOTOMU.
Conu ankuiiaMMOHMUS.

AHWIMH — TpeICTaBUTEIb aMUHOB apoMarudeckoro psjaa. CTpoeHue aHuJIMHA.
B3aumHOe BiMAHHWE Tpynm aTroMOB B MoJieKyine aHuwinHa. (OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CriocoObl
MOJly4YeHUsT U TpUMeHeHue anupatudeckux amuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u wuzomepus. OTHenbHbIE MPEICTABUTEIN
OAMUHOKMCIOT: TJWIMH, ajlaHuH. Ousuueckue CBOMCTBA aMHHOKHCIIOT.
XWMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(pOTEpPHBIX OpPraHUYeCKHX
COCMHEHUN, peaKkuusl TMOJIUKOHJEHCAIINN, O0O0pa3oBaHWE TENTUIHOW CBS3U.
buonorndeckoe 3HaueHue aMMHOKUCIOT. CUHTE3 M TUAPOJINU3 TIETITUIOB.

benku kax mpupoaHbie mosmMepsl. [lepBuyuHas, BropuyHas U TpETUIHAS CTPYKTypa
0enkoB. XUMHUYECKHE CBOWMCTBA OEJKOB: THAPOJIN3, JIEHATYpAllUsl, KaueCTBEHHbBIC
peakIuy Ha OeKH.

DKCIepUMEHTaIbHbIE METObI N3YUEHHUS BELIECTB U UX MPEBPAILICHUI: pACTBOPEHUE
OeJIKOB B BOJIE, ICHATypallus OEJIKOB MPY HArpEeBaHUM, IIBETHBIC PEaKIIUU Ha OCJKH,
pelIeHNEe KCIIEPUMEHTAIBHBIX 33]1a4 10 TeMaM «A30TCOIepkKalue OPraHuYECKue
coeMHEeHUs» U «Pacro3HaBaHre OpraHuuYeCKUX COCIUHEHUIN.

BLICOKOMOJIeKy.]'IﬂpHI)Ie COCINMHCHUA.

OCHOBHBIC TIOHATHUS XHUMHUH BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁl MOHOMCED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMCPHU3AIMU, CPCAHASA MOJICKYJIApHAsA



Macca. OCHOBHEBIE MCTOZbl CHHTE3a BbICOKOMOJICKYJIAPHBIX CO€,Z[PIHCHPIﬁ -
[MOoJIMMECpU3alusd U IOJIUKOHACHCAITU .

[Tomumepubie  matepuanibl.  [lmactmaccesl  (HOJMUATWIICH,  MOJIMIPOIUJIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TOTUMETUIMETAKpUiIaT, IOJTMKApOOHATHI,
nonud THIIeHTepedTanaT). Y Tunnsanus u nepepaboTka IiacTuka.

DacTOMEDHI: HATypaJbHBIN Kay4yK, CUHTETHYECKUE  KaydyKH

(OyTamMeHOBBIN, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3uHa.

Bonokna: HaTypanbHbBIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIaBCaH).

[TonuMmepsl crnenuanbHOrO Ha3zHaueHUs (T€(JIOH, KEBIaAp, 3JICKTPONPOBOJAIINE
MOJIUMEPHI, OMopa3znaraeMble OJIUMEPHI).

9KCHepI/IMeHTaJ'IBHBIC MCTOZbI HM3YUCHHA BCIICCTB W  HX HpCBpaHleHI/Iﬁi
O3HAKOMJICHHUC C O6p&3HaMI/I MNPpUPOAHBIX U UCKYCCTBCHHLIX BOJIOKOH, IINIIACTMACC,
Kay4yKOB, PCIICHHC OKCIICPUMCHTAJIbHBIX 3adda4 II0 TCEMC «Pacmno3naBanue
j1acTMacc 1 BOJIOKOH».

Pacuérurie 3agaun.

Haxoxnenne MoiekyIsipHoi (hOpMyJbl OPraHMYECKOT0 COSIMHEHUSI TI0 MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, HAXOKICHUE MOJICKYJIIPHON (OPMYITBI
OpraHUYeCKOTO COEIUHEHUs 1Mo Macce (00BEMY) MPOAYKTOB CrOpaHus, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU HW/WUIU UCXOTHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOH (OPMYIJIBI OPraHMYECKOTO BEIIeCTBA Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB MOJYyUYEHHUSI, ONPEICICHUE TOIU
BBIXOJIa TIPOYKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe€ CBS3H.

Peanm3zannst MeXIpeIMETHBIX CBSI3€M NMPU W3YYEHHM OpPraHUdecKord xumuu B 10
KJIacCe OCYILECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUHBIX
MOHATHM, TAK W TOHATHM, NPHUHATBIX B OTIEIBHBIX NPEAMETAX €CTECTBEHHO-
Hay4YHOT'O IIMKJIA.

OOmre ecTeCTBEeHHO-HAy4YHbIE TOHATHS: SBJICHHE, HAy4YHbId (akT, TUNOTE3a,
TEOpus, 3aKOH, aHaJIW3, CHUHTE3, Kiaccupukauus, HaOIIOIACHHE, H3MEpEeHHe,
AKCIIEPUMEHT, MOZENb, MOJICIIUPOBAHUE.

dusuKa: MmaTrepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUI
YPOBEHbB, BEIIECTBO, TEI0, O0BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3UUECKUE
BEJIMYWHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.



buonorus:  knmetka, opraHm3M, JKocWcTema, Oumocdepa, MmeTabommsMm,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIN W TeTepOoTpOodHBIA THUI THTAaHUA, OpOKEHUE,
dboTocuHTE3, nbIXaHWe, OETKHW, VYIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHUCIIOTHI,
(bepMEHTHI.

['eorpadus: mose3Hbie HCKOMAaeMbIE, TOTUIHBO.

TexHonorus: IMUIOCBLIC IMPOAYKTBI, OCHOBBLI PAIMOHAJIBHOT'O IIMTAHUA, MOIOIIHNC
cpeacrBa, Marcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuueckue 0CHOBbI XMMMH.

AtoMm. CocTtaB arOMHBIX sAnep. XUMHYECKHU 3yemeHT. M3oromsl. CtpoeHwue
AJIEKTPOHHBIX O0OJIOUEK ATOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHUE YPOBHHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpenencHue SJIEKTPOHOB 1O AaTOMHBIM — OpOHTAIISIM.
DNeKTpOHHBIE KOH(GUTYpallM aTOMOB 3JIEMEHTOB IEPBOT0—4ETBEPTOIO NEPUOIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(QUTYypali HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[lepnonmueckuit 3axkoH u [leproanueckas cucrema XuMHAYECKUX anemeHToB [[.U.
MenpneneeBa. CBsi3b MNEPUOUYECKOTO 3aKkoHA U Ilepuognyeckol CHCTEMBI
XUMHAYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEM CTPOEHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX U CIIOKHBIX BEIIECTB M0 IPYIIIAM U IEPUOJaM. 3HAUEHUE NEPHOIUIECKOTO
3akoHa [[.1. MeHpeneena.

XumMuueckass CBS3b. Bujapl XMMHUYECKOM CBSI3M: KOBAJICHTHAs, MWOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUsSI KOBAJICHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. JHEPIrUs U JJuHA CBsA3U. [10oJsIpHOCTD, HANIPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBsi3U. KparHble cBsizu. BonmoponmHas cBs3b.
MexMOJIEKYIISIPHBIE B3AaUMOICHCTBHS.

BasleHTHOCTB ¥ BaJICHTHBIC BO3MOKHOCTH aTOMOB. CBSI3b DJICKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHHUEM (HA MPUMEPE COCTUHEHUN IIIEMEHTOB
BTOPOTO TIEPHOIA).

Hpe)ICTaBJICHI/Ie O KOMIIJICKCHBIX COCANHCHUAIX. CocTaB KOMIUIGKCHOTO MOHA:

KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIUHEHMH.
[TonsiTHE O KOOPAUHALIMOHHOW XUMUH.



BemectBa ~ MOJEKyJISIpHOTO M HEMOJIEKYJSIPHOTO  CcTpoeHus.  Tumbl
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonarue o nucnepcHeIX cucreMax. MctuHHble pactBOpbl. lIpeacrasieHue o
KOJUIOMJHBIX pacTBopax. CnocoObl BBIPAKEHHUS KOHUEHTPALMH PAaCTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauus. HacelleHnsie n
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. KpHcTamioruaparsl.

Knaccudpukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. TpHUBHAJIbHBIE
Ha3BaHUS OTJEIBHBIX IIPEACTABUTENIEH HEOPTaHUYECKHUX BEILECTB.
Knaccudukanus XuMu4ecKuX peakiii B HEOpraHUIeCKONW U OPTaHUYECKON XUMHUH.
3aKOH COXPaHEHMUsSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W IIPEBPALLCHUS SHEPTUU
Opy  XUMHYECKHX peakmusx. TemnoBble 3P(GEKTbl XUMHUYECKHUX PEaKIil.
TepMoXxuMUYECKHE YPABHEHUS.

CKOpoCTh XMMHMUYECKON peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB.
['omoreHHbl€ U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

OGpatuMble W HeoOpaTHUMbIE peakiuu. XuMHUueckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecUs. DAKTOpBI, BIHUSIOIIME HA MOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TeMIlepaTypa, JaBJICHUE U KOHIICHTPAI[MU BEIECTB, YYaCTBYIOIINX B
peakuuu. [Ipunmun Jle [laTense.

OnekTpoiuThueckas auccoruanus. CuibHbIE U clla0ble 3JeKTpOoauThl. CTeneHb
nucconmanuu. Cpega BOAHBIX PACTBOPOB: KUCJIOTHAs, HEHTpasbHas, IIEJIOYHAs.
Bonoponnsiii mokasarens (PH) pactBopa. I'maponm3 coneit. Peakiuyu HMOHHOTO
oOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIC peakiiu. CTeneHb OKUucIeHus. OKUCIUTEND U
BOCCTaHOBHUTENb. [Ipolecchl OKUCIIEHHSI U BOCCTAaHOBJICHUA. BakHenine
OKHCJIUTENIM M BOCCTAHOBUTETU. METOa 3JIEKTPOHHOTO OanaHca. DJEKTPOIU3
PacTBOPOB U PaCIJIaBOB BEIIECTB.

DKCnepUMEHTAIBHBIE METO/IbI N3yUYEHUS BELIECTB U UX MPEBPALLECHUIN: PA3JI0OKEHUE
IIEPOKCHIA BOJOPOJA B NPUCYTCTBUU KATAIA3AaTOPA, MOJEIN KPUCTAIMYECKHUX
pelIETOK, MPOBEICHUE PeaKuii HOHHOTO OOMEHa, ONpeesieHHe Cpellbl PACTBOPOB
C MOMOIIIbI0 MHIUKATOPOB, U3YyUEHUE BIMSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLIHU U NOJO0KEHUE XUMUYECKOTO PABHOBECHSL.

Heoprannuyeckass xumusi.
[Tomoxenne HemeTauioB B [lepuoanyeckont cucreMe XuMu4eckux sneMenTos .M.

MenneneeBa M OCOOCHHOCTH CTPOEHUS HUX aToMOB. (DuU3MYECKUE CBOMCTBA
HEMETAJNIOB. AJIJIOTPOITHS HEMETAILIOB (Ha MpuMepe KUCIopoaa, cepbl, hochopa u

yriiepoaa).



Bonopon. Ilonyuenue, ¢usnueckue M XUMUYECKHE CBOWCTBA: pEAKIUHU C
MeTallaMHi U HEMETaJlJIaM1, BOCCTaHOBUTEIbHbBIE cBOMCTBA. ['uapubl. TomivBHbIE
AJIEMEHTBHI.

lasmorensl. Haxoxmenue B mpupome, CrmocoObl MONMydeHUs, (U3HUYECKUE U
XMMHUYECKUE CBOMCTBA. | aJIOreHOBOAOPObI. BaxHenme KuciopoacoaepKame
COCMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIIIICHHBIE CIIOCOOBI MOJYYCHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCIMHEHUM.

Kucnopon, o30H. JlabopaTopHble W HPOMBILUIEHHBIE CIIOCOOBI IOJIYYEHHUS
Kuciopoga. Pu3nyeckrue U XMMUYECKHUE CBOWCTBA UM NMPUMEHEHUE KHUCIOpOoAa U
030Ha. OKCUIbI U TEPOKCUBI.

Cepa. Haxoxnaenue B mpupojie, COCOObI MONYYCHUS, PU3NUECKHE U XUMUICCKUE
cBoiictBa. CepoBogopon, cyibuasl. Oxcun cepoi(1V), okenn cepri(V1). Cepuucras
U cepHas KHUCIOTBI M HX coiau. OCOOEHHOCTH CBOMCTB CEpPHOM KHUCIOTHI
[IpumeHeHue cepbl U €€ COeTMHEHU.

A3oT1. Haxoxnenue B nmpupoje, CrocoObl MoaydeHus, GU3NISCKUE U XUMHYECKUE
cBoMcTBa. AMMUaK, HUTpUAbl. OKCUABI a30Ta. A30TUCTas U a30THASL KUCIIOTHI U UX
conmi. OcOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI. IIpuMeHeHHEe a3oTa W ero
COEIMHEHHI. A30THbBIE yI00pEHHS.

®ocdop. Haxoxnenue B mpupoAe, CHOCOObI TONydeHUs, (U3UUECKHE U
xuMuueckue cBorctBa. @ochuasl u dochun. Oxcunbl docdopa, dochopHas
kucnota u e€ conu. [lpumenenue docdhopa u ero coeamHeHuit. docdopHbie
yaoOpeHus.

VYrnepon, HaxoxaeHue B mpupone. AmioTponHble Moaudukanuu. dusnueckue u
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepogoMm. Okcuna
yraepoaa(ll), okcun yrinepona(lV), yronbHast Kuciora u €€ coyid. AKTUBUPOBAHHBIM
yroyb, aacopouus. Oysmiepensl, rpadeH, yriaepoanbie HaHOTPYOku. [Ipumenenue
MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIIEPOJIOM, U €r0 COEAUHEHUH.

Kpemuuii. HaxoxxneHue B mnOpupoje, crnocoObl MOJy4YeHUs, (PU3HUECKHE U
xumudeckue cBorictBa. Oxcua kpeMmHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
IIpuMeHeHne kpeMHHUs U ero coequHeHui. CTeKI10, ero NoJay4yeHne, BUIbl CTEKIA.

[Tonoxxenne wmetauioB B llepuoauyueckorl CUCTEME XHUMHUYECKUX DSJIEMEHTOB.
OCOOEHHOCTH CTPOSHHS JJICKTPOHHBIX 000J0YEK aToMOB MeTaioB. OOmue
dbu3uyeckre cBoiicTBa MeTauioB. [IpuMeHeHHE MeTauioB B OBITY UM TEXHHKE.
CIiaBBI METAJLIOB.



DNEeKTPOXUMHUYECKUI psAl HanpspKeHU MeTayuioB. OOmiue crnocoObl MOTydYeHHs
METAaJUIOB: THAPOMETAILTYPrHsl, TUPOMETAILTYPIUs, dIeKTpoMeTautyprus. [lonsTue
0 Koppo3uu MeTauioB. CriocoObl 3aUThI OT KOPPO3HUHU.

Obmass xapaktepuctuka wmeTtawioB |A-rpynnel  Ilepuoanueckoil  cuctemsl
XUMHUYECKUX 37IeMeHTOB. Hatpuii u kanuii: moixydenue, Gu3nueckue 1 XUMHUECKHE
CBOMCTBA, IPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka wetawioB |lA-rpynmer  Ileprogudeckoil  cucTembl
XUMHYECKUX OJJIEMEHTOB. MarHuii W KalblUi: TMOJydYeHue, (U3UUECKHe Hu
XUMUYECKUE CBOMCTBA, NMPUMEHEHHE TPOCTHIX BEIIECTB W WX COCIMHCHHM.
JXKé€cTrocTh BOBI U CIOCOOKI €€ yCTpaHCHHS.

AMOMHUHMI: TIONy4YeHUE, (PU3NYECKUEe M XUMUYECKHUE CBOICTBA, NPUMEHEHHE
IPOCTOr0 BEIECTBA U €ro coeauHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIAa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmiass  xapakTepucTHMka  MeTauioB  1moOouHblx — moarpynn  (b-rpymm)
Ileproauyeckol CUCTEMBbI XUMUYECKUX HIIEMEHTOB.

du3nyeckue MU XMMHYECKHE CBOWMCTBA XpOMa WU €ro coeauHeHud. Okcuabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomathl, HX
OKHUCIIUTENIbHBIC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

OuU3MYECKUEe U XMMHYECKUE CBOMCTBA MapraHiia U €ro CoeIuHeHu. Baxknenime
coequnenus wmapranna(ll), wmapranna(lV), wmapranma(VI) wu wmapranma(VIl).
[lepmanraHaT Kanus, €ro OKMCIUTEIbLHBIE CBOMCTBA.

duznyeckue M XUMHUYCCKHE CBOMCTBA Keiae3a M ero coeaumHeHui. OKCHOBI,
ruapokcusl u conu xeneza(ll) u xeneza(lll). [Tonydenue u npumeneHue xemnesa u
€ro CIJIaBOB.

OuU3MUECKUE M XMMHUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lomyuenuwe wu
IIPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[uHk: nomyyeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpHbIE CBOMCTBA
OKCHJIa M TUAPOKCHUAA LIMHKA, TUAPOKCOKOMIIIEKCHI IMHKA. [[puMeHenne nunka u
€ro COeIMHEHUMN.

DOKCNepUMEHTAIBHBIE METObI M3YYCHHS BEIIECTB W WX MPEBpAICHUI: U3yueHUe
00pa3IoB HEMETaJUIOB, TopeHue cephl, Pocdopa, xene3a, MarHus B KHUCIOPOJE,
M3y4YeHUE KOJUICKIIMM «MeTayuibl U CIUIaBbl», B3aMMOJICUCTBHE IICIIOYHBIX U
IIEJIOYHO3EMEIBHBIX ~ METAUIOB C  BOJAOW  (BO3MOXHO  HCIIOJIh30BaHUE
BUJICOMATEPHUAIOB), B3aMMOJCHUCTBHE IIMHKA W JKeje3a C pacTBOpaMU KHUCIOT U
eJI0Y€el, KaYeCTBEHHbBIE PEAKINK Ha HEOPTaHUYECKUE aHUOHBI, KATHOH BOJ0PO/Ia
U KAaTHOHBI METAJIOB, B3aMMOJICHCTBHE THIPOKCUIOB QIIOMUHUS W IIMHKA C



pacTBOpaMH KHUCIOT U LIEIOYEH, PellIeHHe SKCIEePUMEHTANbHBIX 3a/1ay M0 TeMaM
«T"anorensr», «Cepa u €€ coeluHEeHUs», «A30T U (hochop U HX COECTUHEHUD,
«MeTabl TIIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX TTOATPYIIID.

XVMHUS U KU3HbD.

Ponp xumum B obecniedeHUMH YCTOMYMBOTO pa3BUTHsS denoBeuecTBa. [loHsatue o
HAay4YHBIX METOJIaX MO3HAHUS U METOJOJOTHHM HAy4YHOro ucciegoBaHus. HayuHble
MPUHIUIIBI OPraHU3alMil XUMHYECKOr0 MPOU3BOACTBA. [IpOMBIIIEHHBIE CIOCOOBI
MOJIYYCHUS] BaXXHEHIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa, CEPHOU
KHCJIOTBI, METaHOJa). [[poMbIlIEHHBIE CIOCOOBI MOTYYEHUS METAIIOB U CILIABOB.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH CPeNbl U €ro NocIeACcTBUA. Poinb XuMuu B
o0ecreyeHnn YHEPTreTUIECKON O€30MacHOCTH.

Xumus u 3A0POBLC YCIIOBCKA. .HCKapCTBeHHBIC cpcacTBa. HpaBHJIa HCIIOJIb30BaHUA
JICKAPCTBCHHBIX IIPCIIApaTOB. Ponp xumuu B Pa3BUTHH MCIUITNHEI.

XuMUsl THILM: OCHOBHBIE KOMIIOHEHTHI, NHILIEBbIE 100aBku. Ponb xumuu B
o0ecreyeHny MUIIeBOi 0€30MMacHOCTH.

Kocmernueckne wu mnapgromepHbie cpencrtBa. beiTtoBas xumus. IlpaBuna
0€3011aCHOT0 UCIIOJIL30BaHUS MTPENapaToB OBITOBOM XMMHH B TOBCEAHEBHOM XKU3HU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIITNE CTPOUTEIbHBIC MAaTEPHAIIBI (LIEMEHT, OETOH).
XUMUS B CEIIBCKOM X03sicTBE. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHUalbl, KPACKHU, CTEKIJIO, KEpAMHUKA.

Marepunainel 1 351eKTpoHUKU. HaHOTEXHONOT M.
Pacuérnble 3anaum.

Pacuérel: Macchl BemiecTBa WM 00BbEMA Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe UM 00bEMY OJTHOTO M3 YUYACTBYIOIIUX B PEAKIIMU BEIIECTB, MACChI
(0OBbéMa, KOTMYECTBA BEIIECTBA) POIYKTOB PEAKIINH, €CIIU OJHO U3 BEIIECTB UMEET
IpUMeECH, Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOYKTA PEAKIIUHU, €CIIU OJTHO
W3 BEUIECTB JAaHO B BHJE pacTBOpa C OMNPEACIEHHOM MacCOBOM JOJiei
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIU U MOJIIPHOW KOHLIEHTPAIlMH BEUIECTBA B
pacTBope, J0JIM BbIXO/a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHbIX CBA3€H MPU U3YYeHUHM OOIed U HeOpraHMYeCKOou
xumMud B 11 Kiacce OCyIIECTBISETCS 4Yepe3 HCIOJb30BaHUE Kak OOLIMX
€CTECTBCHHO-HAYYHbIX IIOHATUH, TAaK MW IIOHATHUW, HIPUHATBIX B OTIEJIBHBIX
IIpeaAMeTax €CTECTBEHHO-HAYYHOTO LIMKJIA.



OO0mue ecTecTBEHHO-HAy4YHbIC TIOHSATHS: SIBJIEHWE, Hay4YHBIM (akT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, Kiaccu(uKaIius, MepuogIuIHOCTb, HaOJII0ICHHE,
M3MEpEHUE, IKCIIEPUMEHT, MOIENb, MOJICIMPOBAHHUE.

®u3uka: MmaTepusi, MUKPOMHUP, MAKPOMUD, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIIbI, PAJUOaKTUBHOCTb, MOJIEKYJIA, SJHEPIrETUYECKUN YPOBEHD, BEIIECTBO, TETIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, UACANIbHBIN ra3, PU3n4ecKue BEIUYNHBI,
€UHULIBI U3MEPEHUS, CKOPOCTh, JHEPTHS, MaCCa.

buonorus: knerka, opraHu3M, 3KocucTeMa, Owocdepa, MeTabOIM3M, MaKpoO- H
MUKPOIJIEMEHTBI, OCJIKH, KUPBI, YIIIEBOJbI, HYKJICMHOBBIC KHUCIOTHI, ()ePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadusi: muHepanbl, TOpHbIE MOPOABI, MOJIE3HBIE MCKOIMAEMble, TOIUIMBO,
pecypcel.

TexHomorust: XUMHYECKas IIPOMBINIJIICHHOCTb, MCTAJLUIYPTHUA, CTPOUTCIIBHBIC
MaTCpHUaJlbl, CEIIBbCKOXO03SMCTBEHHOC IMPOU3BOACTBO, IHNIICBAA IMPOMBIINIJICHHOCTD,
@apMaueBTqucxaﬂ IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKHUX
I[IpCIiapaToB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAJIOB, OSJCKTPOHHAA

IIPOMBIIIJIEHHOCTDh, HAHOTEXHOJIOTUH.
IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOT'PAMMBI 110 XMW

HA YI'JIYBJIEHHOM YPOBHE CPEHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBMM C CHUCTEMHO-IEATEIbHOCTHBIM TOJIXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS NpeIMeTa «XHMHs» Ha YPOBHE CPEIHErO
oOmero o0Opa3oBaHUs BBIICIEHBI CJIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE
OOyYalOIUMUCA POCCUICKOW TPaKIAHCKONW HMACHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHUIO; HAJTMYME MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYarOUIMXCsl PYKOBOACTBOBATHCS
OPUHATBIMM B OOUIeCTBE MpaBUJIaMHd M HOpPMaMH IIOBEJEHUS; HaJIUuue
IPaBOCO3HAHMS, IKOJIOTMUYECKON KYJIBTYpPbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
KU3HEHHbIC TIJIaHBbI.

JIugyHOCTHBIE ~ pe3yJibTaThl  OCBOEHHUS  MpeaMera  «XUMHUS»  OTpa)karoT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON ACSATEIHHOCTH
o0ydJaroIuxcs B MpoIecce pean3aiiui 00pa3oBaTeIbHOM NeATeIbHOCTH.

JInyHOCTHBIE  pe3yJIbTaThl  OCBOEHUs  IpeaMeTa  «XUMHS»  OTPAXaroT
c(hOPMHUPOBAHHOCTh OIbITa IMO3HABATEILHOM M TPAKTUUECKON JesTeIbHOCTH



06yqa}01u1/1x05{ B IIponecce pcaim3annu 06p330BaTeHbHOﬁ ACATCIBHOCTH, B TOM
YHUCJIC B 4aCTH:

1) rpaaaHCKOro BOCIUTAHUSA:
0CO3HaHMsI OOYYAIOIIUMHUCS CBOUX KOHCTHUTYLIMOHHBIX IIPaB U 0053aHHOCTEH,

YBAKCHUA K 3aKOHY M ITPABOIOPAAKY, IPCACTABICHUSA O COIHAJIBHBIX HOpMax H
IMpaBHJIaX MCKINYHOCTHBIX

OTHOIIEHHUM B KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATEIBHOCTH
IIPU CO3JIaHUM YUeOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W MO3HABATEJbHBIX 3aj]1ad,
BBITIOJTHEHUH XUMHUYECKUX IKCIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh U IPUHUMATD
MOTHBBI, HAMEPEHUS, JIOTUKY U

apryMEHTHI JPYTUX MPU aHaJIW3e Pa3IMYHBIX BUIOB YUCOHOH ACSITEIBLHOCTH, 2)
NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

IHCHHOCTHOI'O OTHOIICHHA K HCTOPUICCKOMY M HAYYHOMY HACJICOAUIO

OTEUECTBEHHOW XMMHHM; YBaXXEHUS K MPOLIECCY TBOPUECTBA B O0JACTH TEOPUU U
[IPAKTUYECKOIO MPWJIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKHU €CTh
pe3ynbTaT  JIMTENbHBIX HAOMIONEHUN, KPOMOTIUBBIX AKCHEPUMEHTAIBHBIX
IIOMCKOB, IIOCTOSIHHOT'O TPY1a YYEHBIX U IIPAKTUKOB; WHTEpECa U MO3HABATEIIbHBIX
MOTHMBOB B II0JIYYEHUH U MTOCIEAYIOLIEM aHAIA3E

MH(POPMAIIUHU O TIEPEIOBBIX TOCTHKCHUAX COBPEMEHHON OTEYeCTBEHHON XUMUHM; 3)
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBCHHOI'O CO3HAHUA, STHUYCCKOI'O IIOBCACHMUA, CIIOCOOHOCTH OLICHUBATDH
CUTyallul, CBA3aHHBIC C XUMHWUYCCKUMU ABJICHUSAMMU,

Y NIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUECHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI M LIEHHOCTH; TOTOBHOCTH OILICHMBAaTh CBOE MOBEACHUE W MOCTYIKH CBOUX
TOBApUIIEH C NO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHUSA
IIOCJICICTBUU ITOCTYIIKOB;

4) gpopmMupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMAaHUs LICHHOCTEN 3/J0pOBOro U 0€301macHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PU3NYECKOMY M MCUXUYECKOMY
3I0POBBIO; COOJIIOICHUS MPaBUJI 0€30MaCHOTO OOpAIlIeHHS C BEIIECTBAMU B OBITY,

HOBCGHHGBHOI;'I ZKHN3HU, B pr,HOBOﬁ ACATCIbHOCTH, INTOHHMMAHHWA LIICHHOCTU IIPpaBUJI
WHAWBUAYAJIbHOI'O U KOJIJICKTUBHOI'O

0€30MacHOr0 MOBEIEHUS B CUTYaAlUsX, YTPOXKAIOIINX 370POBbIO U JKU3HU JIIOJIEH;
OCO3HaHMS MOCIEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS



AJIKOT0J1sl, HAPKOTUKOB, KYpeHUs); S5) TPy10BOT0
BOCIIUTAHMSA:

KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B y4E€OHO-UCCIIEOBATENBCKOMN 1€ATEIbHOCTH,
0OIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JEATEIBHOCTH; YCTAHOBKHU Ha
AKTMBHOE y4aCTHE B PELICHUU ITPAKTUYECKUX 3a/1a4

COLIMAJIBHOM HAINpaBIEHHOCTH (B paMKax CBOEro Kiacca, IIKOJIbl); HHTEpeca K
NPaKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3IuyHoro poja, B TOM

YHCIIe HA OCHOBE MMPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMHH; YBaXKCHUS K TPYAY,
JFOJIIM TPYJIa ¥ pe3yIbTaTaM TPYAOBOU e TEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HHIUBUIYyaJbHOW TpaeKTOpuu oOpaszoBaHusi, Oyayumied mnpodeccun u
peanu3aiyy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHU, UHTEPECOB M MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LEJIECO00PA3HOr0 OTHOIIEHUS K IPUPOJE KaK HICTOUYHUKY

CyICCTBOBAHUA JKU3HH HaA 3GMJIG; IMOHUMAaHUS TJI00AJIbHOTO XapaKkTepa
SKOJOI'M4YCCKHUX HpO6H€M, BJIWSIHUA

O9KOHOMHYCCKHX IIPOOCCCOB Ha COCTOAHHC HpHpOIIHOfI u COI_II/IaJ'ILHOI‘/JI CpCAbI;
OCO3HaHUuA HCO6XOI[I/IMOCTI/I HUCIIOJIB30BAHUA I[OCTI/I)KGHI/Iﬁ XUMUU OJI1

pELIEHHS] BOIPOCOB PAIMOHATIBHOTO MPUPOAOIOIb30BaAHHUS;
AKTUBHOI'O HENPUATUS ACHUCTBHM, NMPUHOCAIIMX BpEI OKPYKAIOUIEH IPUPOIHOU
cpene, YMEHHS TPOTHO3UPOBATH HEOJIArONMPHUATHBIE YKOJIOTHYSCKHUE TIOCIICICTBUS
NPEANPUHUMAEMBIX JECUCTBUM W MOPEAOTBpalllaTh WX;  HAJIWYMS Pa3BUTOrO
AKOJIOTMYECKOT0 MBINUIEHUS, 3KOJIOTUYECKOM KYJIbTYpPbI, OIBITA JCSITEIbHOCTH
DKOJIOTMYECKOW  HAIIPABJICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCI HMMH B
MO3HAaBaTEJIbHOM, KOMMYHUKATUBHONW W COLMAJIbHOW MPAKTUKE, CIOCOOHOCTU U
YMEHHUSI aKTUBHO TIPOTUBOCTOSITH UACOJIOTHH XeMOhOOHH;

7) UEHHOCTH HAYYHOI'0 IMMO3HAHMS:
MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH

Y 00ILIECTBEHHOW MPAKTUKH; TTOHUMAaHUS CIEU(PUKNA XUMUHU KaK HAyKH, OCO3HAHHUS
e€¢ ponmu B (OPMHUPOBAHUM PALMOHATBLHOIO HAYYHOI'O MBIIUICHUS, CO3/1aHUU
LEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpE KaK O €IMHCTBE MPUPOIbI U
YeJoBeKa, B TO3HAHWUU NPUPOAHBIX 3aKOHOMEPHOCTEM U pElIeHUH MpodiieM
COXPAaHEHHUsI TMPUPOJHOTO PAaBHOBECHUS; YOESKIEHHOCTH B OCOOOM 3HAUYMMOCTHU
XUMHUHU JUIsl COBPEMEHHOM LIMBWIM3ALKUK: B €€ TYMaHUCTUYECKON HAIIPaBICHHOCTH
U BaXXHOM pOJIM B CO3JIaHMM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpbI, B pEUICHUU
r00anbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHsI YEJIOBEYECTBA — CHIPHEBOIA,



HHEPreTUYECKOM, IHUIIEBOW M HKOJIOIMYECKON O€30MacHOCTH, B Pa3BUTHU
MEJMILMHBI, OOECHEUEHUU YCIOBUHM YCIEHUIHOIO Tpyda U  HKOJOTHYECKU
KOM(MOPTHOM  >KM3HM KaXIOrO0 WieHa OOIIeCTBAa; €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH: TIOHMMAHMS CYLUIHOCTHM METOAOB IIO3HAHMS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCHOJb30BaTh MOJy4YyaeMble 3HAHUS IS
aHaiM3a M OOBSICHEHMs SIBJICHHI OKPYKAIOIIEro MUpa M MPOUCXOASIIUX B HEM
U3MEHEHUHN, YMEHHUs JejaTh OOOCHOBAHHBIE 3AKIIIOUYEHUS HAa OCHOBE HAyUYHBIX
(akTOB M HMMEIOMIMXCS JAaHHBIX C ILENBI0 MOJIYYCHHsS! JOCTOBEPHBIX BBIBOJIOB,
CIOCOOHOCTH CaMOCTOSATEIBHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS TS

peuICHUA HpO6J’I€M B PCAJIbHBIX KU3HCHHBIX CUTyallUusAX; MHTCPCCa
K IIO3HaHHUIO, HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMO00pPa30BaHUIO,
K aKTUBHOMY IMOJTYYE€HUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;  WHTEpeca K OCOOCHHOCTSIM TpyJla B paslIMuHbIX cdepax
npodeccruoHaIbHON

ACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIE PE3YJIbTaThl OCBOCHHS MPOrpaMMbl MO XHMHUHU Ha YpPOBHE
CpeaHero oo1ero 00pa3oBaHus BKJIHOYAIOT:

3HAYUMBIE TUIS (dbopmHpoBaHUs MHPOBO33PEHHUS oOy4Jaroumxcs
MEXIUCIUTUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TOHSTHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SIBJICHHE,
IpoLECcC, CUCTEMa, HAyYHbIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCICNOBAaHUE, HAONIOJIEHUE, W3MEpPEHHe, HKCIEPUMEHT U JpyTHe);
yHHUBEpCaJbHbIE ydeOHbIe JeiCTBUS (TIO3HABaTelbHbIE, KOMMYHUKAaTHUBHBIC,
pEryJIATUBHBIE), obecreunBaroIme dbopmupoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥ COITMAIEHON KOMITETEHITUN 00YyYaroInXCs;

CIIOCOOHOCTh OOYYaIOMIUXCS HMCIOJIb30BaTh OCBOEHHBIE MEXKIUCHIUTLTHHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4yeOHbIE JCHCTBUS B
MO3HABATEIBHOM 1 COLMAIBHON MPAKTHUKE.



MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU YYEOHBIMU
M03HABATENIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEUCTBUSIMU.

Io3naBaTe/ibHBbIE YHHBEpPcAIbHBbIE Y4eOHbIe eilicTBus 1) 0a30BbIe
Jornyeckue JeMcTBHUSA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyalU3UpPOBaTh MpoOIEeMy, paccMaTpUBAaTh
€€ BCECTOPOHHE; OIpPENEATh LEIH AeSITEIbHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPUU
ux

AOCTUKCHUA, COOTHOCUTDL PC3YJIbTAThl ACATCIBHOCTH C IIOCTABJICHHBIMH HCIIAMU,
HCIIOJIB30BaTh ITPHU OCBOCHUH 3HAHUU HpI/IéMBI JJOT'MYCCKOI'O MBINIJICHUA: BBIACIIATD
XapaKTCPHLIC IIPU3HAKHU TIOHSTUI U YCTaHaBJIWBATb UX B3aUMOCBA3b, HCII0JIb30BATh
COOTBCTCTBYIOIIHC IMOHATHA AJIA OOBSICHECHUS OTACIBbHBIX q)aKTOB u HBH@HHﬁ;

BBIOMPATH OCHOBAHUS U KPUTEPHUH JIJIs1 KJIACCU(PHUKAIIMU BELIECTB U

XUMHYECKUX PEAKLUN; YCTaHABIMBATH NPUYUHHO-CIICACTBECHHBIC CBA3U MEXKIY
U3Y4YaEMbIMU SBJICHUSIMH; CTPOUTH JIOTMUYECKUE PACCYXICHUS (MHAYKTHUBHBIE,
JENyKTUBHbIE, 110 aHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHUs B
paccMaTpUBAEMBIX SIBJIICHUSX, (POPMYIHPOBATH BEIBOABI U 3aKJIFOUEHHUS; IPUMEHSTh
B IIpOILIECCE IIO3HAHMS MCHOJb3YyEMbIE B XHMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TNPeoOpa3oBbIBATh MOJEIBHBIE MPEACTABICHUS — XUMUYECKUH 3HaK
(cuMBOII) B7IEMEHTA, XUMUYECKask pOpMyJia, ypaBHEHUE XUMUYECKON PEAKIIMK — IPH
pelleHnr Y4eOHbIX TO3HABAaTEeNbHBIX M MNPAKTHUECKUX 3a/1ay, MPUMEHSThH
Ha3BaHHbBIC MOJIEIIbHBIC NIPEACTABIICHUS Ul BBISBICHUSA XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB M XMMHUYECKUX PEAKUHN. 2) 0a30BbIe MCCJIeI0BATEIbCKUE
NEeHCTBUA:

BJIaACTh OCHOBAMHM MCTOJ0B HAYYHOI'O ITIO3HAHHA BCUICCTB 1 XUMHUYCCKUX

peakimii; GOpMyIMpOBaTh IEMM W 3aJa4yd  HUCCJIENIOBAaHUS, HCIOIb30BATh
MIOCTABJICHHBIE M CAMOCTOSITEILHO C(HOPMYJIHMPOBAHHBIE BOIPOCH B KayeCTBE
MHCTPYMEHTA TO3HAHUSI U OCHOBBI 1Jii ()OPMUPOBAHUS THUIOTE3bI MO MPOBEPKE
MPaBUJIbHOCTH BBICKA3bIBAEMBIX CYXEHUI; BIaJETh HABBIKAMU CAMOCTOSTEILHOTO
IJIAHUPOBAHUSI M TIPOBEICHUA YUYCHHMYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATH
yMeHUsI HaOJI0aTh 3a XOJOM IMpoIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €0
pe3ynbTat, GopMyIupoBaTh 0000IIEHNS U BHIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTU
pe3yJbTaTOB MCCIIEAOBaHUSA, COCTaBJISITh OOOCHOBAHHBIM OTUET O MPOJACIIAHHOU
paboTte; mpUOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM M TIPOSKTHOM
NEATEeIbHOCTH, MPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHHUIO PAa3JIMYHBIX METOIOB
MTO3HAHUSL.



3) paboTa ¢ nuHpopmManmeii:
OPUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHUKAX nHpopMarm

(Hay4HO-
MOMyJISIipHAsT JIUTEpaTypa XUMHUYECKOTO COJICpP)KaHMs, CIPABOYHBIE IOCOOHUS,
pecypcel MIHTepHeTa), aHalu3upoBaTh UHGOPMAIIMIO PA3IUYHBIX BUIOB U (OpM
peACTaBIeHuUS, KPUTHYECKU OLIEHHUBAThH eé JIOCTOBEPHOCTh u
HEMIPOTHUBOPEYMBOCTH; (HOPMYIHUPOBATH 3aPOCHI M IPUMEHSATH PA3TMYHBIE METOBI
IpU MOUCKE M 0TOOpe MHMOpMAIMK, HEOOXOIUMOU ISl BBIMOJHEHUS YYCOHBIX
3a/1a4 ONpeAeIEHHOTO THIA; TPUOOPETATh OMBIT UCTIOIB30BAHMS HHPOPMAITMOHHO-
KOMMYHHKAaTHUBHBIX

TEXHOJOTHUM U pPa3IMYHBIX IOMCKOBBIX CHCTEM; CAMOCTOATEIHHO BBIOHMPAThH
onTUMalibHYl0  (opmy mpeacTaBieHuss uHbopMauu  (CXeMbl, Trpaduku,
auarpamMmbl, TaONMUIBI, PUCYHKH W JPYTHE); HCIONb30BaTh HAYYHBINH S3BIK B
KauecTBe CpeACTBa NpH padboTe ¢ XUMHYECKOM HHQpOpMaluen: MNPUMEHSThH
MEXINpeAMETHbIE ((PU3HUecKre U MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POPMYIIBI,
ab0peBHUATypbl, HOMEHKJIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAITIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1a€MOW TEMBI B XOJI€ TUATIOTa /1IN

JUCKYCCUHM,  BBICKa3bIBaTh  WjaeH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS MIPEIIOKEHHON 3a/1a4H;

BBICTYIIATh C NPE3CHTALMENd Pe3yJIbTaTOB I103HABATEIBbHOW JESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPY BBITIOJIHEHUH
XUMUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4aeMbIX BEIECTB, pean3aiii y94eOHOro MpoeKTa, U (HOPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULIAN B
xoJ1e 00CyXIeHHS 1 OOMEHa MHECHUSMH.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:



CaMOCTOATENIBHO  IUIAHUPOBAThb M OCYLIECTBIATH CBOIO  ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpenesas €€ Lenud W 3aJadd, KOHTPOJIMPOBAaTh W IIO MeEpe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpPEAJaraéMblid alroput™M JACHCTBUU INpuU
BBIMIOJJHEHUHM YYE€OHBIX UM UCCIIEOBATEIbCKUX 3aj7ady, BbIOMpaTh Hauboiiee
3¢ (heKTUBHBIA C€MOCOO0 MX pEHIeHHs C Y4ETOM MOJIYYCHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XMMUYECKUX PEAKLUAX;

OCYHICCTBIIATHL CAMOKOHTPOJIb ACATCIIbHOCTH HAa OCHOBC CaMOdaHaJIn3a U
CaMOOIICHKU.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yiabTaThl OCBOCHMS MPOTrpaMMbl MO XUMUM Ha YriayOJIEHHOM
YpOBHE Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus BKIIOUAIOT CICU(PUIECKUE IS
y4eOHOTO npeaMeTa « XMMHUs Hay4dHbIe 3HAHUS, YMEHUSI U CIIOCOOBI JCHCTBUH 110
OCBOECHHIO, UHTEPIIPETALNU U NMPeoOpa30BaHUIO 3HAHUM, BUJIBI JIESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHWIO 3HAHUN B PA3IMUYHBIX Y4YEOHBIX
CUTYyallUsIX, a TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
porpaMMe IO XHMHUH TMPEIMETHBIE pE3yJbTaThl MNPEACTABICHBI IO TOJaM
U3yUYCHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMush» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MIPEACTABICHUM: O MECTE U 3HAUYCHUHM OPTaHUYECKON XUMUU B
CUCTEME E€CTECTBEHHBIX HAayK U €€ POl B OOCCIEYCHHH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEIICHUU MPOOJIEM HKOJIOTHUYECKOM, SJHEPTETHUECKOM U MHIIEBON
0€30IMacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECNEYEHUH PAIMOHAIBHOTO MPHUPOIOIOIH30BaHUS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YeJOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPHUPOIHOU
cpele; BIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUM DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboiouka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30OYXKIEHHOE
COCTOSIHUSI aToMa, TUOpUIW3aIus aTOMHBIX OpOWUTalie, HWOH, MOJIeKyJa,
BaJICHTHOCTb, DJICKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasi CBS3b,
MOJTb, MOJIIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpylna, pajaudkai, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,



CKEJIETHBIE), HM30MEpHsl CTPYKTYpHAs M MPOCTPAHCTBEHHAs (TeoMeTpuyeckKas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKUN psii, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJI- M a30TCOAepkalllie OPraHMYeCKUe COCIWHEHUS, MOHOMEpP, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, TeopHs CTpPOEHUS OPraHUYECKHX
BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUs
U TpEeBpalleHUs DSHEPrUM IMPU XUMUYECKUX PpEaAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIEXKAIIUEe B OCHOBE
MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHU; IPEACTABICHUS O
MEXaHM3MaX XUMHYECKHX pPEaKIHil, TEePMOIUHAMHUYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, 0 B3AUMHOM BIUSHUU aTOMOB U TPYIII aTOMOB B
MoOJIeKyJlaX (MHIYKTUBHBIA U Me30MepHBIN 3ddekthi, opuentantsl | u Il pona);
(akTOIOTUYECKHE CBEACHHUS O CBOICTBaX, COCTaBe, MOJYYCHUH U O€30mMacHOM
UCIIOJIb30BaHUN BAXHEMILIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKON
JESITeIbHOCTH YeJIOBEeKa, OOLIMX HAYUHBIX PUHIIMIIAX XUMUYECKOTIO IPOU3BOICTBA

(Ha mpuMepe MPOU3BOJICTBA METaHOJA, NepepadoTKu HedTH); cHOPMUPOBAHHOCTD
YMEHUU: BBIABIATH XapakTEpHBbIC TMPU3HAKK TIOHATHHA, YCTAaHABIMBATH WX
B3aMMOCBSI3b, UCIIOJIE30BaTh COOTBETCTBYIONINE TIOHATHS TIPU ONMCAHUH COCTaBa,
CTPOEHHUS U CBOMCTB OPraHUYECKUX COCTUHEHUM; C(POPMUPOBAHHOCTH YMEHUIA:

UCIIOJb30BaTh XHWMHMUYECKYI0 CHUMBOJIUKY JUISI COCTaBIICHHS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (OPMYIT OpraHUuYECKUX
BEILIECTB;  COCTaBJIITh YpPaBHEHUS] XMUMHUYECKUX pEAKIUA U PACKPBIBATH HX
CYILIHOCTB: OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuui MOCPEACTBOM
COCTaBJICHHS BJIEKTPOHHOrO OalaHca 3TUX peakUuid, peakuuil MOHHOro oOMEHa
OyTEM COCTABJIEHUS MX TOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUM;
U3rOTaBIIMBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WILTFOCTPalun

UX XUMUYECKOTO W TMPOCTPAHCTBEHHOTO CTPOEHUS; CPOPMUPOBAHHOCTH YMEHUHU:
YCTaHABIWBATh MPHUHAUICKHOCTh HW3YYCHHBIX OPTraHWYECKHX BEIIECTB IO WX
COCTaBy U CTPOCHHIO K OMPEICIEHHOMY KJIacCy/TpymIe COeIWHEHUH, AaBaTh UM
Ha3BaHUsT 1o cuctematudyeckoii Homenkiarype (IUPAC) wu npuBoauth
TPUBHAIBHBIC Ha3BAaHUS VIS OTJCIBHBIX MPEACTABUTEIICH OPraHUYECKUX BEIECTB
(3THIIeH, aleTWsIeH, TOMYOJ, TIUIEPHH, ITWICHIJIMKOIb, (DeHOM, (opMabaeru,
aleTanabIeTH ], alleTOH, MypaBbUHAs KUCIIOTA, YKCYyCHAs KUCJIOTa, CTEapUHOBAs,
OJICMHOBAs, TMaJbMUTHHOBAS KHUCJIOTHI, TJWIMH, aJaHWH, MallbT0o3a, (DPyKTO3a,
aQHWJIVH, TUBUHWII, U30TIPEH, XJIOPOMPEH, CTUPOI U IPYTHE);

c(hOpPMHUPOBAHHOCTH YMEHUS OMPEEIATh BUJ XUMUUECKOW CBSI3U B

OpPraHUYECKUX COCIUHEHMSIX (KOBAJICHTHass U HWOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSA3B); CHOPMUPOBAHHOCTh YMEHHS MPUMEHSATH TOJIOKEHHSI TEOPUHU



CTpOeHMsI opranudeckux Beuiects A. M. ByTiepoBa iist 00bsICHEHMSI 3aBUCUMOCTH
CBOMCTB BEILIECTB OT WX COCTaBa U CTPOCHHUSA; CHPOPMHUPOBAHHOCTH YMEHMMU
XapaKTepu30BaTh COCTaB, CTPOCHHE, (PHU3MUECKHEe M XHUMHUYECKHE CBOWCTBA
TUITNYHBIX IPEICTABUTEIICH PA3IMUHBIX KIIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB,
LMKJIOAJKAaHOB, AJIKEHOB, aJIKaJUEHOB, AJKUHOB, ApOMAaTUYECKUX YTIEBOAOPOIOB,
CIUPTOB, AJIbJICTU]IOB, KETOHOB, KAPOOHOBBIX KUCIIOT, TPOCTHIX U CIOKHBIX I(PUPOB,
KHUPOB, HUTPOCOECTUHEHUI U aMUHOB, aMUHOKHCIIOT, O€JIKOB, YIJIEBOJOB (MOHO-,
Y- U TOJUCAaXapHJIOB), WLIIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXIY HUMU
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKMX PEAKUUH C HCIIOIb30BAaHUEM
CTPYKTYpPHBIX  (OpMYIT; c()OPMHUPOBAHHOCTh YMEHHS MOATBEPXKIATh Ha
KOHKPETHBIX TpUMEpax XapakTep 3aBUCUMOCTH PEaKIUOHHOW CIIOCOOHOCTH
OpPraHUYECKUX COECJUHEHHI OT KpaTHOCTM M TUIA KOBAJIEHTHOH CBs3U (G- U T-
CBA3M), B3aMMHOIO BIUSHHA aTOMOB M TIpyNI aTOMOB B MOJIEKYJIaX;
c(OPMUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh MCTOYHUKH YTIIEBOJIOPOAHOIO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroib), CIIOCOOBI €r0 MEPepadOTKU U MPAKTUIECKOE
MIPUMEHEHUE MPOAYKTOB MepepadOTKH; C(HOPMUPOBAHHOCTh BIAJCHHUS CHUCTEMOU
3HaHUU O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS — HAOIIOACHUU, U3MEPEHUH,
MOJEJIMPOBAHUH, IKCIIEPUMEHTE

(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpPMUPOBAHHOCTh YMEHHSI MPUMEHSTh OCHOBHBIE OIEPAIMH MBICIUTEIBHOM
JESTEIbHOCTH — aHAIM3 M CUHTE3, CPaBHEHHE, 00O0OIlEeHHEe, CHCTeMaTH3alluIo,
BBISIBJICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3€M — /I M3YUYEHHS CBOMCTB BEILIECTB U
XUMUUYECKUX PpeaKluil; CHOPMUPOBAHHOCTh YMEHMI: BBISBIISITh B3aUMOCBS3b
XUMUYECKUX 3HAHUW C TOHATUSIMU WM TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-
Hay4YHBIX TMPEIMETOB [Jisi  0oJiee OCO3HAHHOTO TIOHUMAaHMS  CYIIHOCTH
MaTepuajbHOrO0 €IMHCTBA MHpA, HCIOJIb30BaTh CUCTEMHBIE 3HAHUS MO
OpraHUYEeCKON XUMHUU JUIsi OOBSICHEHHS W MPOTHO3MPOBAHUSA SIBJICHUM, UMEIOIINX
€CTECTBEHHO-HAYUYHYIO TMpUPOAY; CHOPMHUPOBAHHOCTH YMEHHI: MPOBOJIUTH
pacy€Thl MO XUMHUYECKUM (OopMyJaM M YpPaBHEHUSM XUMHUYECKUX PEAKIUil ¢
WCTIONB30BaHMEM (Pu3nueckux BeIMYMH (Macca, OOBEM Ta30oB, KOJUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: Pacu€Thl MO
HAXOXKJCHUIO XUMUYECKON (POPMYIIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSM
XUMUYECKUX JJIEMEHTOB, TMPOAYKTaM CropaHus, IJIOTHOCTH Ta3000pa3HbIX
BEIIECTB;  C(HOPMUPOBAHHOCTh YMEHHWIA: MPOTHO3WPOBATh, AHAJIU3UPOBATH U
OIICHUBATh C TO3UIMI IKOJOTUYECKON 0€30MacHOCTH TOCJEICTBUS OBITOBOM U
IPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3AHHOM € nepepaboTKON BELECTB,
MCIIOJIh30BATh TIOJYUYCHHBIC 3HAHUS JJI IPUHSATUS TPAMOTHBIX pElIeHUN mpooiieM
B CUTYyAaIIUsIX, CBSI3aHHBIX C XUMUEN; CPOPMUPOBAHHOCTh YMEHUM: CAMOCTOSATEIIHLHO
IJIAHUPOBATh U MPOBOJUTH XUMHUYECKUI SKCHEPUMEHT (MOJyYEHUE W H3YUYCHHE



CBOMCTB OpraHWYECKHX BEILECTB, KAaYECTBEHHBbIE pEAKIUU YTJIEBOJAOPOJIOB
Pa3IMYHBIX KJIACCOB U KHCIIOPOJCOJAEPKAIINX OPTraHMYECKUX BEIECTB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 [0 pAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOJII0/IeHHEM MpaBUil 6€30MacHOTO OOpaIleHusl ¢ BEIECTBAMU U JIA0OPAaTOPHBIM
o0OopynoBanueM, GOpMyIHPOBATH LIETb UCCIEAOBAHUSA, PECTABIATH B Pa3IMIHON
dopMe  pe3ynbTaThl  AKCHNEPUMEHTa, AaHAJIU3UPOBaTh U  OICHHWBATh  HX
JIOCTOBEPHOCTh; C(OPMUPOBAHHOCTH YMEHHUIA:

coOMIoAaTh IMpaBWiIa HSKOJOTMYECKH LEeJIeco00pa3HOro MOBEAEHUS B OBITY U
TPYIOBOU IEATEIIBHOCTU B LIEJIAX COXPAHEHUs CBOETO 310POBbs, OKpY Karoleu
IIPUPOJHON CpENbl M JOCTMIKEHHsSI €€ yCTOMYMBOIO pa3BUTHS;  OCO3HABATH
OIIACHOCTb TOKCUYECKOTO JEHCTBUS Ha KUBbIE OPTaHU3MBbI

ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, IMOHMMAas cMbica mnokaszarens [IJIK;
aHAJIM3UPOBATh 11€JIeCO00PA3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B

IMPOMBIINIJICHHOCTH W B 6BITy C TOYKH 3pCHHUA COOTHOLICHHA PHCK-IIOJIb34d,
C(l)OpMHpOBaHHOCTB YMeHHﬁZ OCYHICCTBIIATH HeHeHaHpaBHeHHBIﬁ ITIOHUCK

XUMHUYECKOW nH(OpMaIIMK B pa3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-Hay4YHas
JuTEpaTypa, CpeacTBa MaccoBOM MH(popMaunu, IHTEpHET U Ipyrue), KpUTUYECKH
aHaJM3UPOBATh XUMUYECKYIO HH(OpMalHio, nepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHHM C MIOCTABJICHHON yueOHOM 3a/1auei.

11 KITACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHUS Kypca «OOmias M HEOpraHu4ecKas XUMHUS
OTPAKAOT:

chOPMUPOBAHHOCTh  MPEJCTABJICHUN: O MaTepUaJlbHOM €JAMHCTBE MHpA,
3aKOHOMEPHOCTSIX WU TO03HABAEMOCTHU SIBIIEHUM TPUPOJBI, O MECTE€ W 3HAYECHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECHEUeHUH YCTOMYHUBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEM HKOJOTHUECKON, PHEPreTUYEeCKON U TMHUILEBOU
0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JAaHUM HOBBIX MaTE€pPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUU, B OOECICUCHUH PALMOHAIIBHOTO MPUPOAOIOIL30BAHUS, B
GbopMHpPOBAaHMK MHPOBO33PEHHUS W OOIIEH KyJIbTyphl YENIOBEKa, a TaKkKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpelne; BIIAJCHUE CUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUECKUI DJIEMEHT, aTOM, SIPO aTOMa, U30TOTIbI,
AJIGKTPOHHAsE 000J04YKa aToma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYecKasi CBsi3b (KOBaJICHTHas, WOHHAs, MeTaJUIM4YecKasi, BOJIOPOJIHAs),
KpUCTAJUIMYECKasi PEIIETKAa, XUMUYECKash pEeaklusi, PacTBOp, SJIEKTPOJIUTHI,



HEAJIEKTPOIUTHI, DJIEKTPOJUTHYECKAss JOUCCOLUMALMS, CTENEeHb JIUCCOLMALNU,
BOJOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENb, BOCCTAHOBHUTENb, TEIJIOBOM 3ddeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMHUYECKON pEeaKluy, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS JJIEKTPOIUTHUECKOW HUCCOIUALUU, MEPUOIUYECKUN
3akoH JI.11. MenaeneeBa, 3aKOH COXpaHEHUSI MAaCChl BEUIECTB, 3a4KOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI S3bIK
XUMUU, MUPOBO33PEHUYECKHE 3HAHUSA, JICKAIIINE B OCHOBE TOHUMAHHUSI IPUYNHHOCTH
U CUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHBIE MPEJACTABICHUS O CTPOCHUHU
BEIIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM W HaJIMOJEKYJISIPHOM YPOBHSIX;
MPEJCTABICHUSI O MEXaHU3MaX XHWMHUYECKUX pEakiHii, TePMOJUHAMUYECKUX U
KHHETUYECKNX 3aKOHOMEPHOCTSIX HMX MNPOTEKaHUA, O XHMHYECKOM PaBHOBECHUHU,
pacTBopax M JMCHEPCHBIX CUCTEMaxX; (PAKTOJOTMYECKUE CBEJICHMSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€301MacCHOM MCIOJb30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JCSATEIBHOCTH YeJIOBEeKa, OOIMUX HayYHBIX
MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTepHbIE TMPU3HAKUA TOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMHMCAaHUM HEOPTraHWYECKUX BEIIECTB U HMX NpEeBpallleHul; cHOPMUPOBAHHOCTH
YMEHHUSl HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBlieHUs (opmyn
BEIIIECTB U YPABHEHUM XUMHYECKUX PEAKIUH, CUCTEMATHYECKYI0O HOMEHKJIATYPY
(IUPAC) u TpuBHaibHBIC Ha3BaHUS OTICIIBHBIX BEIICCTB; CHOPMHUPOBAHHOCTD
YMEHHUS OTIPEICIISITh BAJIGHTHOCTh U CTENEHb OKUCJICHUSI XUMUUECKUX DJIEMEHTOB B
COCMHEHUSX, BHUJ XMUMHUYECKOW CBS3M (KOBAJICHTHAsi, MOHHAs, METa/UIMYecKas,
BOJOPOJIHAS), THUIN KPUCTAUIMUYECKOW PEmETKH KOHKPETHOTO  BEIIECTBA;
c(hOpMHUPOBAHHOCTh YMEHHSI OOBSICHSTH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BUJIA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMUECKOW PEMETKH, OOMEHHBIH U JTJOHOPHO-
AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOU CBSI3H; C(HOPMUPOBAHHOCTH
YMEHHI: KJIaccUu(PUIMpOBaTh: HEOPraHUYECKHE BEIIeCTBA IO HX COCTaRy,
XUMHYECKUE PEAKIIUU 10 PA3JIMYHBIM MPU3HAKAM (YUCIIY U COCTaBY Pearupyrommx
BEILIECTB, TEIIOBOMY 3(h(eKTy peakiuu, HW3MEHEHHIO CTENeHEH OKHUCIICHUS
AJIEMEHTOB, OOPATUMOCTH, yYacTHIO KaTalu3aTropa W APYrue); CaMOCTOSATEIBHO
BBIOMPATh OCHOBAHMSI U KPHUTEPUU IJIs1 KIACCHU(PUKAIMKN U3Y4aeMBIX BEIIECTB U
XUMUYECKUX  peakiui; CcHOPMUPOBAHHOCTb YMEHHUS PACKPBIBATH  CMBICI
nepuoandeckoro 3akona JI. WM. Menneneesa u  AEMOHCTPUPOBATH  €rO
CUCTEMATU3HUPYIOUIYI0, OOBSCHUTEIbHYI0O M  MPOTHOCTUYECKYIO  (DYHKIUU;
c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh IJIEKTPOHHOE CTPOCHHUE aTOMOB U
MOHOB XMMHUYECKHUX 3JIEMEHTOB NEPBOr0O—UETBEPTOTrO MEPHUOIOB

Ilepnonnueckoi cucremsl .M. MenneneeBa, UCIIONb3ys TOHATHS



(QHEPreTUYECKHE YPOBHM», «IHEPTEeTHUYECKUE IMOIYyPOBHM», «S-, P-, O-aTOMHbIC
opOuTanu», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSIHHSI aToMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M HUX
COCIMHECHUNW TI0 mnepuojgam u rpynmnam llepumoamueckon cucremsl [, .
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
ANEKTPOHHBIX ~ 000704YeK; Cc(POPMUPOBAHHOCTH yMEHHWH:  XapaKTepU30BaTh
(omuchiBaTh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOJTBEPKAATh CYIIECTBOBAHUE TCHETUUYECKOM CBA3U MEKIY HEOPraHUYECKUMH
BEILIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XWMHYECKHUX PEaKIUM;
c(hOpPMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIITHOCTh: OKUCIUTEIHLHO-

BOCCTAaHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIrO OanaHca
ATUX pEeaKIUi; peakiuii MOHHOTO OOMEHa MyTEM COCTAaBJEHUSI WX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHHUM;  peakUud  TUAPOJIN3a;  PEaKUUu
KOMILJIEKCO0Opa3oBanus (Ha MpuUMeEpPe THIPOKCOKOMIUIIEKCOB IIMHKA U aTFOMUHUA);
c(hOpPMUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHUX
peaKUMil C YYETOM HMX DHEPIETUYECKUX XapPaKTEPUCTUK, XAPAKTEp HU3MEHEHHUS
CKOPOCTH XMMUUYECKOUN PeakiiMy B 3aBUCUMOCTH OT Pa3JIMUHbIX (haKTOPOB, a TAKKE
XapakTep CMEIICHWS XUMHUYECKOrO PABHOBECHS II0J] BIMSHUEM BHEIIHUX
BoznedcTtBuii  (mpuHiun  Jle  Illarenmse);  chopmupoBaHHOCTH — yMEHUS
XapaKTEepU30BaTh XMMHUYECKUE PEAKIUHU, JIEKAINIUE B OCHOBE IPOMBIIUIEHHOIO
MOJIYYCHHS] CEPHON KHUCIIOTHI, aMMHaKa, OOIIHe HAyYHbIC MPUHIIUIIBI XUMUYECKHUX
MPOU3BOJICTB; 11€71€CO00Pa3HOCTh, MPUMEHEHUSI HEOPraHWYECKHX BEIIECTB B
MPOMBINJICHHOCTH W B OBITY C TOYKH 3pPEHUS COOTHOIICHHS PHUCK-TIOJb3A;
c(hOpMHUPOBAHHOCTD BIIAJICHUS CHUCTEMOW 3HAHUW O METOJaX HAyYHOTO MO3HAHUS
SIBJICHUW MPUPOJLI — HAOIIOJICHHE, U3MEPEHUE, MOJEIUPOBAHUE, DKCIIEPUMEHT
(peayibHBII W MBICJICHHBIN), HMCHOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaxX, YMEHUS
IMPUMEHATH 3TU 3HAHUS NPU IKCIEPUMEHTATBHOM HCCIEAOBAHUMU BELIECTB U JJIA
OOBSICHEHUSI XMMHUYECKUX SIBIICHHM, UMEIOIUX MECTO B MPHUPOJE, MPAKTUUECKON
JIESITETbHOCTH YeJIOBEKa U B TIOBCEAHEBHOM >KM3HH; CHOPMHUPOBAHHOCTH YMEHHSI
BBISBJISAITH B3aUMOCBSI3b XMMHYECKUX 3HAHUW C MOHSITHUAMHU U TMPEICTABICHUSIMU
JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JUisi 00Jiee OCO3HAHHOTO MOHUMAHUS
MaTEPHAIBHOTO €TUHCTBA MUPA; CHPOPMUPOBAHHOCTH YMEHHUS MMPOBOIUTH PACUETHI:
C HCIIOJIb30BAaHUEM NOHATUN «MACCOBAs JI0JIS1 BEMIECTBA B PACTBOPE» U «MOJIIPHAs
KOHIICHTpAIUs»; MAacChl BEIIECTBA WM 00bEMa Tra3a 1Mo M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB;
TErIoBoro 3QQexra peakluuu; 3HAYEHUS BOJOPOJIHOIO IMOKa3aTelis pPacTBOPOB
KHCJIOT W MIEJIOYel C W3BECTHOM CTEMEHBIO AHUCCOIMAIUM; Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIU OJHO U3 UCXOJIHBIX BEIIECTB JTaHO



B BUJIC PAaCTBOpPA C ONPEAECITEHHON MACCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA WU
JIAHO B U30BITKE

(MMeeT mpuMecH ); T0JIM BbIXOJa MPOAYKTa peakiui; 00bEMHBIX OTHOILICHUN Ta30B;
chOpPMUPOBAHHOCTh YMEHHUI: CaMOCTOATEIBHO IUTAHUPOBATh W TMPOBOJIUTH
XUMHUYECKUNA  OKCIEpUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeEHa,
NOATBEPKACHUE KAUECTBEHHOTO COCTABA HEOPTaHMYECKHUX BEILIECTB, ONPEICICHUE
cpeabl pacTBOPOB BEIIECTB C IIOMOLIbIO HMHAMKATOPOB, HU3YYEHHUE BIMSHUSA
pa3nuMYHBIX  (PAKTOPOB HA CKOPOCTb XUMHUYECKOW PpEaKIMu, peIIeHUe
AKCIIEPUMEHTANBHBIX 3afad 1o Temam «Metamey u  «Hemertamnsy) ¢
coOMIoIcHNeM TpaBuil 6€30MacHOro OOpallleHUs ¢ BEUIECTBAMHU M J1JaOOpaTOPHBIM
o0opynoBaHueM, GopMyJIMPOBATH 1[EIb UCCIIEIOBAHUS, TIPEICTABISATh B PA3IMYHON
dopme  pe3ynbTaTbl  AKCHEPUMEHTA, AaHAJIM3UPOBaTh W  OLEHHUBATh  HX
JOCTOBEPHOCTh; CPOPMUPOBAHHOCTh YMEHMI: COOJIOATh MpaBUIa MOJIb30BAHUS
XUMHUYECKOM TMOCyIol U J1abopaTOpHBIM OOOpYyIOBaHUEM, OOpallleHus ¢
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLHSAMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB, SKOJOTMYECKH IEeIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW NEATENBHOCTH B LEINSAX COXPAHEHHsI CBOETO 3I0POBBbS, OKPYKAIOIIEH
MPUPOTHOW Cpeabl M JOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
OIIACHOCTb TOKCHYECKOIO JECHCTBUS Ha JKUBBIE OpPraHU3MBbl OIPEICIEHHBIX
HEOpPraHMYECKUX BEUIECTB, MOHUMas cMbici nokazareins [1/IK; chopmupoBaHHOCTH
YMEHHUN: OCYLIECTBIIATH LEJICHAIIPABICHHBINA IIOUCK

XUMHYECKON nH(OpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHasi U yueOHO-Hay4YHasl
JTuTEpaTypa, CpeacTBa MaccoBor uHpopmManyu, UHTEpHET U Ipyrue), KpUTUIECKH
aHaJIM3UPOBATh XMMUYECKYI0 HH(OopMaIuio, mepepadaThiBaTh €€ U UCTOJIb30BAThH B
COOTBETCTBHH C IMOCTABJICHHOMN Y4eOHOMU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3geioB U TeM (undposbie)
/i MPorpaMmbl Bceero Koutposbasie | IlpakTiieckne oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl

Pazgea 1. TeopeTnyeckne 0OCHOBBI OPraHUYeCKON XUMHUH

[Ipenmer  OpraHMYEeCKOW  XUMMHM.

Teopuss CTPOEHMS  OPTraHUYECKUX
1.1 . 8 0 0

coequHeHni A. M.

byrtneposa
Hroro o pazaeny 8
Pazgea 2. Yriaesogopoasl

[IpenenvHbIE TJIEBOJAOPOABI  —
2.1 P y P 5 0 0

aJIKaHbl, IUKJIOAKAHBI

HenpenenvHbie TJIEBOOPOJIBI:
59 pen y AOPOABL: |, , 0 1

AJIKEHBI, aJTKaIUCHbI, aJIKUHBI
2.3 ApoMatuueckue YTJIEBOIOPOJIBI | 8 0 0

(apennr)




54 [Ipuponnsie MCTOYHUKHU 4 0
' YIIIEBOJIOPOIOB U UX MepepaboTka
2.5 ["amoreHnpon3BOgHBIC 4 1
yIJIEBOJIOPOIOB
Wroro no pazaeny 35

Paznen 3. Kuciaopoacoaep:kamue OpraHn4ecKue coeTuHeHust

3.1 Crouptel. @eHon 11 0
KapGonunbHbie COEIMHEHUS
3.2 anpAeruabl U KetoHbl. KapOoHOBbIE 21 0

KUCIIOThL. CrioxHbIe 3(upsbl. Kupsl

3.3 VYrneBoasl 9 1

Uroro no pazneny 41

Paznen 4. A3orcoaep:kamiue OpraHuvecKue
coeTMHEHMSI

4.1 AMuHBL. AMUHOKUCIOTEL. beaku 12 1

Uroro no pazneny 12

Pa3zaen 5. BeicokoMoJIeKYJISIPHbIE COeINHEHUA

5.1 BbicokOMOJIEKYIISIpHBIE COETUHEHUS 6 0

Htoro no pazneny 6




OBIIEE KOJIMYECTBO YACOB IIO

102 |3 6
ITPOTPAMME
11 KJIACC
Kosmn4ecTBo yacos JJIEKTPOHHBIE
N/ HaumeHoBaHue pa3iesioB U TeEM (undposbie)
v NMPOorpaMMblI Beero Koutpoaenbie | Ilpaxruieckue o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMHUM
Ctpoenue aToMma.
[lepunonnueckuii 3aKOH 151
1.1 ITepunoanyeckas cucrema | 9 0 0
XUMHYECKHX dJjieMeHToB J[. M.
Menpaeneena
19 Crpoenue BEIIIECTBA. 11 1 0
MHoroo0pa3ue BelecTn
1.3 XVWMHUUYECKHE PEaKINH 19 1 3
Htoro no pazaeny 39
Pa3znen 2. Heopranuyeckasi xumms
2.1 HemeTamibl 31 1 3
2.2 Mertaibl 23 1 2




Hroro no pazneny

54

Paszngea 3. XumMusd u :Ku3HbL

MGTOI[BI IIO3HaHus1 B XHMHH.

3.1 9 0 1
XUMUA U KUA3Hb
Htoro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10O 102 4 9
[TPOIT'PAMME
IHOYPOUYHOE IINTAHUPOBAHHUE
10 KIIACC
KosuuecTtBo yacoB JJIeKTPOHHbIE
Ne Jlara nuppoBbie
i Tema ypoka Beero Konrtposbnbie IIpakTnuyeckue w3ydenns 00pa3oBaTebHbIE
padoThI padoThI
pecypcsl
[TpeameTt u 3HAUCHUE
1 OpraHUYeCKOMN XHAMUH, 1 0 0
MpEeACTaBICHUE O MHOTO00pa3uu
OPTaHUYECKUX COCIUHECHUN




DJEeKTPOHHOE CTPOCHHE aTroma
yriaepona
(ocHOBHOE U BO30YXAEHHOE
COCTOSIHHS). BanenTtHsie
BO3MOKHOCTH aTOMa yTriepoja

XuMuueckas CBi3b B
OpPraHN4YCCKHUX COCOIMHCHUAX.
MexaHu3MBbl O6p&30BaHI/ISI

KOBAJICHTHON CBS3H, CHOCOOBI
pas3phiBa CBA3EH

Teopust CTpOeHHS OPraHUYECKUX
coenuHenui A. M. bytneposa

Buapl uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHASI.
OnextpoHHbsle  3PQeKThl B

MOJIEKYJIax OpPraHUYECKUX
COEeINHEHNH

IIpencraBnenue 0
KJIaCCU(UKAITUH
CHCTEeMaTHYeCKas
HOMEHKJIaTypa (IUPAC)

OpPraHUYCCKHUX BCIICCTB




Knaccudpukanus peakuuid B
OPraHu4YEeCKON XUMUHU

Cucremarusanusa 1 0000IIEHUE
3HAHUHN 110 TEME

AJKaHbI: TOMOJIOTUYECKHUHN psij,
oOmrast popMyIa, HOMEHKJIATypa
U U30MEpHUs, DIIEKTPOHHOE U
IPOCTPAHCTBEHHOE  CTPOEHUE
MOJIEKYJI

10

duznyeckue u XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

11

Haxoxnenue AJIKAaHOB B
npupoze. CriocoObl MOJTyYeHUS U
MPUMEHEHUE aJTKaHOB

12

[uxnoankansl: oomas popmyna,
HOMCHKJIATypa M  H30MEpHS,
OCOOCHHOCTH  CTPOEHUA W
XUMHYECKUX CBOMCTB, CIOCOOBI
TIOJTyYEHUS ¥ TIPUMEHEHUE




13

Pemenne pacu€THbIX 3ama4 Ha
ONPENEIICHHE  MOJIEKYJIIPHOU
dbopmybI OpPraHUYECKOTO
BEILIECTBA 110 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOASIIUX B
ero cocraB. CucreMaru3auus u
00001IeHNE 3HAHUM 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHN DA,
oO1mast dbopmyna,
HOMEHKJIATypa, JJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE  CTPOEHUE
MouiekyJsl. CTpyKTypHasi U LIHC-
TPAHC-U30MEPUS ATTKEHOB

15

duznyeckue UM  XUMHYECKHE
CBOWCTBa ankeHoB. [IpaBuio
MapkoBHUKOBa

16

Cnoco0b1 NOJIy4eHUS U
IPUMEHEHHE aJIKEeHOB

17

[Tpaktrueckass pabora Ne 1 mo
teMe "[lomydeHune »sTuiIEeHA U
M3y4E€HUE €ro CBOMCTB"




18

Pemenne pacu€THbIX 3a7a4 Ha
OnpeAeIeHnE MOJIEKYJIAPHOU

bopMybI
OpPraHUYeCKOTO BEIIeCTBA

19

AnKanueHsl:  CONpPSDKEHHBIE,
U30JIMPOBaHHBIE,
KyMYJHUpPOBaHHBIE.
OcoOEHHOCTH  3JEKTPOHHOIO
CTPOCHHUS

20

XUMUYECKHUE CBOMCTBAa
CONPSIKEHHBIX JTUCHOB

21

Crioco6b1 MOJIy4eHUS u
IPUMCHCHHUE aJIKaJuCHOB

22

AJIKMHBI: TOMOJIOTHYECKUHN DS,
oOuras bopmymna,
HOMEHKJIaTypa, 3JEKTPOHHOE M
IIPOCTPAHCTBEHHOE  CTPOEHHUE
MOJIEKYJI, PU3HUECKUE CBOMCTRA

23

XUMHUUYECKUE CBOUCTBA AJIKUHOB

24

KauecTBeHHBIE  peakuMu  Ha
TPOMHYIO CBSI3b




25

Crioco0sl HOJTyYeHUS u
NPUMEHEHHE AIKHHOB

26

Pemenne 3agmau: pacyé€rel 1O
YpaBHEHUIO XUMUYECKON
peakiuu

27

Cucremaruzanusa 1 0000IIeHHUE
3HAHUM 110 TEME

28

ApEHBI: TOMOJOTHYECKUN PAI,
oOuras dbopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE  CTPOEHUE
MOJIEKYJT O€H30J1a U TOIYy0JIa, UX
dbu3nYecKre CBOMCTBA

29

XUMHUUYECKHE CBOWCTBA APEHOB:
pEAKLINU 3aMEIICHUS

30

XUMHUUYECKHE CBOMCTBA APEHOB:
peaKIuu IPUCOCTUHCHUS,
OKHCJIEHHME TOMOJIOTOB O€H30J1a

31

Ocobennoctu XUMUYECKUX
CBOMCTB CTUPOJIA




32

Pemenne pacu€THbIX 3ama4 Ha
ONPENEIICHHE  MOJICKYJIIPHOU

bopMyibl
OpPraHMYeCKOTO BEIIEeCTBA

33

Crnoco6b1 MOJIy4eHUS u
IPUMEHEHUE apEHOB

34

['eHeTHYeCcKast CBSI3b  MEKIY
Pa3IUYIHBIMH KJIacCaMH
yTIICBOJIOPOJIOB

35

PacuéTel 10 ypaBHCHUSAM
XUMHYECKHAX peaKIui.
Cucremaruzanusa U 0000IIEHHE
3HAHUI 10 TeMe

36

[Ipuponssiii  rTa3. IlomyTHble
He(TAHbBIE Ta3bl

37

KaMeHHbIl1 yroiap M OpPOAYKTHI
ero nepepadoTKu

38

Hedrs u CIIOCOOBI ed
nepepadoTKHU. [Ipumenenue
MPOYKTOB NepepaboTku HedTH




I'eneTnueckas CBA3b MCIKOY

39 Pa3TUIHBIMH KJIaccaMu

YTIIEBOJOPOIOB
["amoreHONPOU3BOIHBIC

" YTIICBOIOPO/IOB:

AIIEKTPOHHOE CTPOCHUE;
peaKIuy 3aMeICHUS TaIoTeHa
JlelicTBue mIiea04YeH Ha
raJIOTCHIIPON3BOTHEIE.

41 BzanmopelicTBue
JUTAJIOTCHAJIKAHOB ¢ MarHueM u
ITUHKOM
Cucremaruzaiusi 1 0000IICHUE

42 3HaAHUU 1o pasueiny
"Yrnesogopobr"

43 KonTtponbshas paboTa o teme
"Yraerogopoabr"

[Ipenenbubie OJIHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKUUN DS,
44 obmas  Qopmyna, cTpoeHuUe

MOJIEKYI, HU30Mepusl,
HOMEHKJIaTypa, Kiaccudukaius,
(dbu3nYecKre CBOMCTBA




XUMUYECKUE CBOMCTBA

45 peaeIbHbIX OJIHOATOMHBIX
CIIUPTOB
Crnoco6b1 TIOJTyYeHUS U
46 MIPUMEHECHHUE OJTHOATOMHBIX
CIIUPTOB
[IpocThie 3¢gupbl: HOMEHKIATypa
47 U U30Mepus, OCOOCHHOCTU
GU3MYECKUX W XUMHUYCCKUX
CBOICTB
MHoroaromMHsbie CIIUPTBHIL:
48 ATWICHTJIUKOIb U TJIMIEPUH, UX
bu3nyeckue W XUMHYECKHE
CBOICTBA
Cnoco0bl NOJIy4eHUS U
49 NPUMEHEHHE  MHOTOATOMHBIX
CIIUPTOB
@deHo:  CTpOEHUE MOJIEKYJIBL,
50 bu3nyeckue CBOMCTBA.
TokcuyHOCTH PeHoa
51 XuMu4ecKre cBoMcTBa peHoa




52

Crioco0sl HOJTyYeHUS u
npuMeHeHue gpeHosna

53

[Ipaktuueckass pabora No 2.
Pemenune sKcriepuMEHTaIbHBIX
3aJ1a4 1Mo TeMe

"CrupThl ¥ peHOoITbI"

54

Cucremarusaiust 1 00001IeHIE
3HAHUM 110 TEME

55

AJbJIeTH b1 u KCTOHBL:
AIIEKTPOHHOE CTpOEHUE
KapOOHUIILHOU TPYIIITBL;
TOMOJIOTHYECKHUE PSAABI, 0OIIas
dbopmyia, H30MepHUs u
HOMEHKJIaTypa

56

AJbIeruapt U KETOHBIL:
(du3nuecKue CBOMCTBA; peaKUuu
IPUCOETUHEHNUS

S7

Peaxmnn OKHUCIIEHUS "
Ka4eCTBEHHEBIE peakiuu
aIbJIETUI0B U KETOHOB

58

Cnoco0bl MOJIY4EeHUS
aJIbJICTH]IOB ¥ KETOHOB




OAHOOCHOBHBIE  TPENEIbHBIE

59 KapOOHOBBIE KHCTIOTHI,
OCOOCHHOCTH  CTPOCHHSI  UX
MOJIEKYJI
MN3omepuss ©u  HOMEHKJaTypa

60 KapOOHOBBIX KHCJIOT, 170'¢
(du3nueckue cBOCTBa
XHUMUYECKHE CBOMCTBA

61 peIeTbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCJIOT
OcobenHoctu CBOICTB

62 MYpPaBbUHOU KHUCJIOTBI.
MHuoroo6pasue KapOOHOBBIX
KHUCIIOT
OcobOenHoctu CBOMCTB:
HEeNpeIeTbHBIX u
apOMaTUYECKUX  KapOOHOBBIX,

63 JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX  KHUCJIOT.
[TpencraBuTenu BBICIITNX
KapOOHOBBIX KUCJIOT

64 ITonsTue 0 IIPOU3BOIHBIX

KapOOHOBBIX KUCJIOT




65

Crioco0sl HOJTyYeHUS u
IIPUMEHEHUE KapOOHOBBIX
KHCJIOT

66

CnoxHbIC 3(upsr:
TOMOJIOTHYECKUM  psifl, oOImas
dbopmya, H30MepHUs u
HOMEHKJIaTypa

67

duznyeckue HW  XUMHYECKHE
CBOICTBa 2(UPOB

68

Pemienne pacu€rHeIX 3amad: 1o
YPaBHECHUIO XUMHUYECKOU
peakuud, Ha  ONpeAcsICHUE
MOJIEKYJISIPHOM (OPMYJIIBI

OPraHMYCCKOIo BCUICCTBA

69

[Ipaktuueckast pabora Ne 3.
Pemenue

HKCIIEPUMEHTAJILHBIX — 3a/a4
no Tteme "KapOGoHoBhbie
KUCIIOTHI. CrioxkHbIC AUPHI"

70

Kupsl: ctpoenue, puznyeckue u
XAMHUYECKUE CBOWCTBA
(runponus)




71

OcoOeHHOCTH CBOWCTB >KHPOB,
COJIeprKaIIIX OCTaTKU
HENPEIEIbHBIX JKUPHBIX KUCIOT.
2Kupsl B ipupone

72

Mbina Kak COJIM  BBICHIUX
KapOOHOBBIX KHCJIOT, 150.
Moromiee nevicteue. [lonsarne o
CUHTETHUYECKUX MOFOIIHX
CpeacTBax

(CMC)

73

['eneTnueckas CBSI3b
YIJIEBOAOPOIOB u
KM CJIOPOJICOICPKAIINX
OPTaHUYECKUX BEIIECCTB

74

Pacuérsl o YPaBHEHUAM
XAMHWYECKUX PEAKIINHI

75

Cucremarusaiust 1 0000I1IeHIE
3HAHUU 110 TEME

76

Oo6mmas XapaKTEepPUCTUKA
VIIEBOAOB U Kiaccuduraius
yIJIeBOJOB  (MOHO-, JU- H
noJrcaxapHibl)




77

Monocaxapuabl:  (pU3NYECKHUE
CBOMCTBA W HaxXOXIECHHUE B
pUpojie

78

[IpuMeHeHnEe  TIIIOKO3bI, €€
3HAYEHUE B JKU3HEIIECATEIbHOCTH
Opranusma

79

Jucaxapunpl: caxaposa,
MaJIbT03a 151 JIAKTO34.
Haxoxnenue B mnpupoge u
IIPUMEHEHHUE TUCAXaPHUIOB

80

[Tonucaxapuabr: CTpOEHHUE
MaKpOMOJIEKYJ, (QU3NUECKHE U
XHMHYECCKHE CBOMCTBA,
IPUMEHEHUE

81

[lonsitTue 00 HMCKYCCTBEHHBIX
BOJIOKHAX

82

Pemrenue pacyeTHbIX 3aa4 Ha
ONpENICJICHNE  JIOJIM  BBIXOJA
MPOAYKTa peakiuu oT
TEOPETUUECKH BO3MOKHOTO

83

Cucrematuzamust 1 0000IIeHHE
3HAHUU I10 pa3eny




84

KoHTposnbHasg padoTta o teme
"Kucnopoacoaep:xaiiue
OpraHuYecKue coeAMHeHus"

85

AMMUHBL: KJ1accuuKaIus,
CTPOCHHE  MOJIeKyJ,  oOIas
dbopmyia, n3oMepusl,
HOMEHKJIaTypa U (PU3HYECKUE
CBOICTBa

86

XUMHUYECKUE CBOMCTBA
anupaTUIeCKUX aMUHOB

87

AHUWIVMH: CTPOCHHE aHWJIMHA,
0COOEHHOCTH XUMHUYECKHUX
CBOMCTB aHWUJIMHA

88

Cnoco0bl NOJIy4eHUS U
NpUMEHEeHHE  anu(aTudecKux
aMHHOB

89

AMMHOKHCIIOTHI: HOMEHKJIATypa
u  um3omepusi,  (U3UUECKUE
CBOMCTBA.

OTJICJ'IBHBIG NpeaACTaBUTCIIN
O aAaMHHOKHCJIOT




90

XHUMHUYECKUE CBOMCTBA
aMUHOKHCJIOT, 1704
OMOJIOTHYECKOE 3HA4YCHHE
AMHUHOKHCIIOT.

Cunte3 n ruapoJIn3 IICIITUI0B

91

benku KaK MIPUPOJIHBIE
MOJIUMEPHI; CTPYKTYPbI OCIIKOB

92

XUMHUYECKHE CBOMCTBA OEIKOB

93

A3o0Tcoaepxaiue
TeTEePOIUKINYECKUE
COCJIMHEHUSI. Hyxnennossie
KUCJIOTBI: COCTaB, CTPOCHHE U
Ounonoruyeckas poJib

94

[Ipaktueckass pabora No 4.
Pemienne sKcrnepuMEHTATbHBIX
3a/a4y o TeMe
"A3zoTconepkaiime
OpraHUYEeCKUE COCTUHEHUS"

95

[Ipaktrueckass pabora No 5.
Pemienne skcnepuMeHTaIbHBIX
3amad o teme "Pacno3HaBaHue
OpraHUYEeCKUX COCAUHECHUN"




96

Kontponbnas pabota mo Teme
"A3o0TcoaepKalne
OpraHuYecKue coeAuHeHus"

97

OCHOBHBIC TIOHSATHS XUMHHU
BBICOKOMOJICKYJLIPHBIX
COGI[I/IHCHI/Iﬁ n MCTOAbI HX
CHUHTC3a —IIOJIUMCpU3alInAad U
ITOJIMKOHACHCALl s

98

I[Imactmaccel. YTunmszanus |
nepepadboTKa MIacTuKa

99

DnacToMepsl: HaTypaJIbHBIHI
CUHTETUYECKUE KayudyKH. Pe3nHa

100

Bonokna: HaTypajbHbIE,
HMCKYCCTBEHHBIE,
CUHTETUYECKUE. [Tonumepsl
CIIEIIMAJIbHOTO HAa3HAYCHUS

101

[Ipaktuueckass pabora Ne 6.
Pemenne 3xcnepuMeHTaIbHBIX
3agad4 1o Teme "Pacmo3naBanue
TJIaCTMACC U BOJIOKOH"

102

O000111EH1E 5
CHUCTEMaTHU3AIMs U3YYCHHOTO
MaTtepuana 110 TEME




"BricOKOMOJIEKYIISIPHBIC
coenrHeHus"

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

102




11 KJIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
Ne - Hara uugposbie
€Ma ypoka KonTpoabnbie | IIpakTHueckue
/I Beero p p usydenusi| 00pazoBareibHbIe
patéoTbI padoThI
pecypchl
Atom. CocTaB aTOMHBIX S7EP.
1 B 1 0 0
XUMHUYECKUM 31eMEHT. 30TOonbI
Crpoenne AIEKTPOHHBIX
2 000JI0YEK aTOMOB, KBaHTOBBIE 6 1 0 0
qHciia
Kaccuduxanus XUMHYECKHUX
3 DJIEMEHTOB 1 0 0
(s-, p-, d-, f-amemenTHI)
4 PacnipenenieHue 2JIEKTPOHOB 10 1 0 0
aTOMHBIM OpOUTATISIM
DONeKTpOHHBIE  KOH(PUTYpaIuu
5 aTOMOB DJIEMEHTOB B OCHOBHOM 1| 1 0 0
BO30YXJIEHHOM COCTOSIHUM
DNEeKTpOHHbIE  KOH(UTYpaluu
6 HOHOB. 1 0 0

DIJIEKTPOOTPULIATEILHOCTD




[Tepnoanueckuii 3aKOH 51
[lepnonnueckas cucremMa
XUMHYeCcKux »siaemeHTtoB JI. W.
Menneneena, CBSI3b c
COBPEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH  U3MEHCHMUS
CBOWCTB XAMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CIOXKHBIX BEIIECTB
I10 TPyIIIaM U MEPHOIaM

Cucrematuszanusa u 0000I1IeHNE
3HAHUH 110 TEME

10

Bungsr XUMHUYECKOU CBSI3H.
MexaHn3Mbl o0Opa3oBaHus
KOBAJICHTHOM CBsA3U. Bogopoanas
CBsI3b. MexMOoneKyIspHbIe
B3aMMOJICUCTBUS

11

BamentHocTh ¥ BaJCHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM
CTPOCHHUEM




12

[IpencraBieHuss 0 KOMIUIEKCHBIX
COCIMHECHMSIX: COCTaB u
HOMEHKJIaTypa

13

BemecTtBa MoONEKynsIpHOrO H
HEMOJIEKYJISIPHOTO CTPOCHUSI.
Turbl KPUCTAJIIMYECKUX
PEIIETOK U CBOMCTBA BEILIECTB

14

[TonsaTne 0 IUCIIEPCHBIX
CUCTEMaX.

[IpencraBienne O KOJUIOMIHBIX
pacTBopax

15

HUcTtunnbie pacTBOPBI:
HACBILICHHBIE U HEHACBIIICHHBIE,
PacTBOPUMOCTb.

Kpucramnoruaparsr

16

Cnoco0b1 BBIPKEHHUS
KOHIIEHTPAIIUU PACTBOPOB

17

Pemenue 3a/1a4 C
HCTIOJIb30BaHUEM MOHSATUN
"MaccoBasi J10Jisl pacTBOPEHHOTO
BelecTna', "MoJIsIpHas
KOHIEHTparus"




18

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKHUX
BEIICCTB

19

Cucremaruszanust 1 0000ILEHHE
3HAHUM 10 TEME

20

KontponbHas pabora mo Temam
"CtpoeHue aToMma.
[Tepnoanueckuii 3aKOH 51
[lepnonnueckas cucremMa
XUMHYecKkux ajaemeHtoB JI. W.
Menpeneena', "CtpoeHue
BEIIECTBA. Mmuoroobpasue
BeliecTB"

21

Knaccudpukanuss ~ XUMHUYECKHUX
peakuuii B HEOPraHUYECKOU H
OpPraHUYECKON XUMHH. 3aKOH
COXpAaHEHUS MacChl BEUIECTB;
3aKOH COXpaHEHUS u
MPEBpAILCHUS]  SHEPrUU  MpH
XUMUYECKUX PEAKIUSIX

22

TernnoBble 3(PEKTH XUMHUUYECKHUX
peaKIuu.

Tepmoxumuyeckne ypaBHEHUS




23

Bpruncnenuss 1o  ypaBHEHHUSIM
XUMHUYECKUX peaKkunit u
TEPMOXHUMUYECKAM YPABHEHUSM

24

CKOpOCTh XUMHUUYECKOU PEAKIUH,
e€ 3aBHUCHUMOCTh OT Pa3IUYHBIX
(bakTopoB.

Karanu3 n KaTaJIn3aTOPbI

25

['oMOreHHBIE W TIeTEPOTCHHBIC
peakIuu

26

[Ipaktruueckass padora Ne 1 mo
TeMe "BiugHME — pas3IMYHBIX
¢dakTopoB Ha CKOpOCTh
XUMHUYECKOUN peakiuu'

27

OOpatumble W  HEOOpaTUMBbIE
peaxiuu.

XUMHUYECKOE PAaBHOBECUE

28

[Ipaktuueckass pabora Ne 2 mo
Teme "BiusHue — paziIMYHBIX
¢dakTopoB Ha MOJIOKEHHE
XUMHYECKOTO paBHOBeCHS"

29

DIIEKTPOIUTAYECKAS
JTACCOIIAIHSL. CuibHEIE u




cmabpie AMekTpoiauThl. CTerneHb
JVCCOIMAIINT

30

HNoHHOEe mnpowusBeneHue BOJBI.
Cpena  BOAHBIX  PAaCTBOPOB.
Bonopoausiii moxazarens (pH)
pacTBopa

31

I'mppomu3  conen.  Peaknwmwm,
MPOTEKAOIIME B  pacTBOpax
3JIEKTPOJINTOB

32

[Ipaktruueckass padora Ne 3 mo
TeMe "XUMHUUYECKUE PEaKIuh B
pacTBOpax AJNEKTPOJIUTOB"

33

OxuCIUTEIIBLHO-
BOCCTAHOBUTEJIbHBIE  PEAKIIUH.
Baxueiinmme  OKHCIMTEIM U
BOCCTAHOBHUTEIH

34

Merton 3JIEKTPOHHOTO
(37IeKTOHHOMOHHOT0) Oaanca

35

DIIeKTpoJIn3 pacTBOpPOB 151
pacIlIaBOB BELIECTB

36

Pemenne  3amad  pasimyHBIX
THUIIOB




37

Pemienne 3amau  pas3nmmyHBIX
THIIOB

Cucrematusanusa u 0000IIEHUE

38 3HAaHUU MO TeMe "XUMHUYECKHUE
peakuun"

39 KonTtpoarHas paboTa o teme
"XuMHuueckue peakiuu"
ITomoxeHre HEMETAJJIOB B

40 Ilepnoanueckoit cucTeme
XUMHYeCcKux »djaemeHTtoB JI. W.
MenpgeneeBa u
OCOOEHHOCTH  CTPOEHUS  UX
aTOMOB.
dusnueckue CBOMCTBA
HEMETaJlJIOB
Amnorporius  HeMeTayUIoB  (Ha

41 MpUMEPE  KUCJIOPOJa,  CEPBH,
docdopa u yriaepona)

Bonopon: MOJIyYEHUE,

42 dusnueckue W XUMHYECKHE

cBoucTBa. ['uapuasl




l'anoreHnl: HaxoXJIE€HUE B

43 TIPUPOJIE, CIIOCOOBI
MoJTydeHus, (PU3UIECKUE U
XUMHUYECKHEe CBOMCTBA
["anoreHoBOI0POIBI.
Baxnerimmue

44
KHCIIOPOJICOIePIKAIINC
COCTMHCHHUS TaJIOTEHOB
JlaGopatopHsie u
MIPOMBIIIICHHBIE CIOCOOBI

45 MOJTyYSHUS TaJIOTCHOB.
[IpumeHeHnEe TrajJoreHoB MW HUX
COCMHEHUN
[IpakTuueckas pabora No 4.

46 Pemenne  sKcrepuMEHTaTbHBIX
3a/1a4 1o TeMe
"T"asorensr"

Kucnopon: mabGoparopHble H
MIPOMBITIUICHHBIC CIIOCOOBI

47 noyiyueHusi,  ¢Qu3nYecKue U
XuMuueckue cBoictBa. (30H.
[IpumeneHnune Kuciopoia u 030Ha

48 OKCHUIBbI U TIEPOKCUBI




49

Pemienne 3amau  pas3nmmyHBIX
THIIOB

50

Cepa: HaxoXJeHUE B MPHUPOJE,
CIIOCOOBI MOJIy4YEHHUS,
duznueckue U XUMHYECKHE
CBOMCTBA

o1

CepoBonopoi, Cynbhuabl

52

Kucnopoaconep:xamnue
COCIMHEHHUS CEpHI.

Oco0eHHOCTH CBOMCTB CEpHOI
KHCIIOTHI

53

[Ipaktuueckass pabora No 5.
Pemenne  sKcriepuMEHTaIbHBIX
3aay 1o Teme "Cepa u eé
coenqnuHeHus"

54

A30T: HaxOXIEHHWE B MPHUPOJE,
CIOCOOBI HOJIy4YEHHUS,
duznueckue U XUMHYECKHE
CBOMCTBAa. AMMUAK, HUTPU/IbI

55

Kucnopoaconep:xamue
COEIMHEHHUS a30Ta.

OcoOeHHOCTH CBOMCTB a30THOM
KHCIIOTBI




56

IIpumenenne azora ©  €ro
COEIMHEHUM.

A3oTHBIE y10OpeHus

S7

docdop: HAXO0XKICHUE B
IPUPOJIE, CIOCOOBI TOIYUYCHHUS,
duznueckue U XUMHYECKHE
cBoiictBa. Pochuast u hochux

58

Oxcubl docdopa,
dbocdopconepkaiie  KUCIOTHI.
Conu pochopHOi KUCTOTHI

59

[Ipumenenue ¢ochopa u ero
COEIMHEHU.

dochopHbIC YI00pEeHHS

60

[Ipaktuueckass pabora No 6.
Pemenne  »sKkcriepuMEHTaIbHBIX
3anay no teme "A30T u dhocdop u
WX COCTUHEHUS "

61

Yruepon: HaxO0KIeHUE B
MIpUpoJE, AJUIOTPOITHbBIE
Moudukanmuy; (QunUecKue W
XUMHUYECKHUE CBOMMCTBA,
MIpUMEHECHUE




62

Okcupn  yraepona(ll),  oxcun
yraepoaa(lV), yroiapHas kuciaora
U e€ coau

63

Pemenue 3aJad Pa3IMYHBIX
THIIOB

64

Kpemuuii: HaXO0XJIeHUE B
MIPUPOJE, CIOCOOBI IMOTYYEHUs,
¢usznyeckue W XUMHYECKHE
CBOKCTBA

65

Oxcup kpemuus(1V),
KPEMHHEBast KUCJIOTA, CHIINKATBI

66

[IpumeHeHne KpeMHUS U €ro
COEIUHEHUH.

Crtekiio, €ro moJydyeHue, BHUJIbI
CTEKIIa

67

Pemenne 3amay  pas3nMyHBIX
TUIIOB

68

Cucrematusanusa u 00001IeHNE
3HaHui o teme "Hemerasuier"

69

KontponbsHas paboTta o Teme

"Hemeraminr"




Ananus pEe3yJIbTATOB

70 KOHTPOJIbHON paboTHl,
KOPpPEKLHs OMHOOK
[Tonoxenue METaJIJIOB B
[Tepunoanueckoit cHUCTEME

71 XUMHUYECKUX AJIEMEHTOB.
Ocobennoctu CTPOEHUS
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIOB
O6mue ¢dusnueckue CBOWCTBA
METaJJIOB.

72
[IpumeHeHne MeTauIoB B OBITY U
TEXHUKE

73 CrnaBer  MetamioB. Kopposus
METaJIOB

74 Pemienne 3amau  pasnmmMyHBIX
TUIIOB
DIIEKTPOXUMHUYECKUM pan

75 HarnpspkeHui MetauioB. OOmue
CHOCOOBI MOJTYYEHUS] METAJIOB
Ob6mas XapaKTepUCTUKA

76 METaJJIOB | Arpynmst

[Teproanueckoi cucTemMbl




XUMHYECKHUX IeMEHTOB. Harpnii
u KaJIU: MOJIyYEHUE,
¢usznyeckue W XUMHYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTBIX
BELIECTB U UX COCAUHEHUN

77

Ob6m1as XapaKTEepUCTHKA
METAJIOB [l Arpynmsl
[Tepuoanueckoii CHUCTEMBI
XUMHYECKUX 3JIEMEHTOB.
Marauii 1 KaJIbIIMi: TTOJTy4YECHUE,
duznueckue U XUMHYECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX
BEILIECTB U UX COCAUHECHUM

78

JKECTKOCTL BOJBI M CIIOCOOBI €€
YCTpaHCHUS

79

AJFOMUHHAN: II0JIy4YEHUE,
¢uznueckue U XUMHYECKHE
CBOWCTBA, IPUMEHEHUE

80

AmMdoTepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUTIA ATFOMUHUA,
THIPOKCOKOMITIICKCHI aTFOMUHUS,
WX TIPUMCHCHHE




81

Pemienne 3amau  pas3nmmyHBIX
THIIOB

82

[Ipaktnueckass pabora No 7.
Pemenre  skcnepuMeEHTATBHBIX
3aj1a4 1o TeMe

"Mertajubl TIIaBHBIX TOATpyHII'”

83

Ob6mas XapaKTEepPHUCTHKA
METaJUIOB MOOOYHBIX MOJArPYIIII
(b-rpymnm) [Teproguueckoit
CUCTEMBI XUMHUYECKUX
AJIEMEHTOB

84

duznueckie W XUMHUYECKHUE
CBOMCTBA  XpOMa W ero
COEIMHEHUI, UX IPUMEHECHUE

85

Baxueitmue COCIMHEHUS
Mapradna. [lepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOMCTBA

86

dusnueckue U XUMHUYECKHE
CBOMCTBa J)KeJe3a u ero
coenuHeHun. Ilomydenue u
MIPUMEHEHUE CILJIABOB XKeJie3a




87

du3ndecKkue U XUMHYCCKHE
CBOMCTBA MEJU U €€ COCAUHCHUH,
WX IPUMEHEHHE

88

dusznyeckue 151 XUMHUYCCKHUC
CBOMCTBA IMUHKa 151 cro
COGIII/IHCHI/II;'I, HUX IIPUMCHCHHC.

FI/IIIpOKCOKOMHJIGKCBI OHMHKAa

89

[Ipaktuueckas pabora Ne 8.
Pemenne sKcreprUMEHTATBHBIX
3aady o TeMe  'Metaiuibl
moOOYHBIX oArpymm"

90

Pemenne 3amau  pa3nMyHBIX
TUIIOB

91

O000111EHME U CHUCTEMATH3AIUA
M3yYEeHHOr0 MaTepuaa 1o TemMe

"MeTaer"

92

Kontponbnast pabora 1o Teme
"Metabr"

93

Ananu3 pe3yJIbTaTOB
KOHTPOJBHOMN paboTHI,
KOPPEKIIUS OIMOO0K




Ponr xumum B oOecrieueHnH

YCTOMYUBOIO pa3BUTUA
94 gyemoBeuecTBa.  [loHstne o
HAy4YHBIX METOJIaX UCCIEIOBaHUS
BEIIECTB
Hay4npie TTPUHITUTIBI
OpraHU3aIHH XUMUYECKOTO
95 MIPOU3BOJICTBA.
[IpombllIeHHBIE CHOCOOBI
MTOJTYYCHUS BAKHEHIITUX BEIICCTB
XUMHUYECKOe 3arpsi3HEHHE
96 OKpYXKalolled Cpeapl MU  €ro
MOCJIE/ICTBUS
97 XUMHUS U 3I0pPOBbE YEIOBEKA.
JlekapcTBEHHBIE CPENCTBA
Xumnug mumy. Poip XuMuu B
98 oOecrieueHnun [IUIIEBON
0e30macHOCTH
Kocmernueckue 151
99 napgroMepHbIe CpelncTBa.

briToBag xumus




Xumusg B CTPOUTEIBCTBE.
100 Baxnenmmue cTpouTenbHbIe

51 KOHCTPYKIIMOHHBIE
MaTepralIbl

XUMHA B CEJILCKOM XO3AUCTBE.

101 | Opranuveckue W MUHEpaIbHbBIC
yI0O0peHus

102 Cucrematuszanusga u 0000IIeHNE

3HAHUH 110 TEME

OBUIEE KOJIMHECTBO YACOB I10
[TPOITPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,
AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,

JIékun A.H., Akumonepnoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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