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HOACHHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K PE3ysbTaTaM OCBOCHHS
dbenepanbHOI 00pa3zoBaTeIbHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COOQ), npencrabieHHbIX B DenepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konmenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  Depaeparum,
peanu3yroKX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOXKEHUN
«Crparerun pas3sutus Bocnutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
rojga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHS HA YPOBHE YIUIYOJIEHHOTO H3Y4YEHHMS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealnyeMoe B YCIOBUAX JIuDPepeHInpOBAHHOTO,
npouabHOrO0 O0y4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMUMYIO JUIs
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
OPOJOJIKEHUST OOy4YEeHHs] B OpraHM3anusx MpodeccroHaNIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISI€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTLIUH.

B mporpaMme mno XWMHM Ha3Hay€HUE INpeamMeTa «XHUMHUS» [OIydaeT
noJpoOHYI0  MHTEpIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCIIOBJICHHOCTH II€JIEH, COACpIKaHMS,
pe3ynbTaToB OOydYeHHUS M TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIJISIFOTCSI CJICIYIOIIHUE BBIIIOJHSAEMbBIE IPOTrpaMMON IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJly4eHHUE TIPENICTABICHUS O IeNAX, COIepXKaHWH, OoOIel cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHS 00yUalONIMXCsl CPEICTBAMHE MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBaAET
OINpeJeNICHNE: MPUHLHUIIOB CTPYKTYPUPOBAHUS M IOCIEN0BATEIBHOCTU
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M Ka4ECTBEHHBIX €ro
XapaKTEePUCTUK; IMOAXOI0B K (OPMUPOBAHUIO COJIEP)KATEIHHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTEIbHBIX JOCTI)KCHUN OOydYarommuxcsi B
pamMKax HTOTOBOM arTecTanu B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
9K3aMEHa 10 XUMUHU.

IIporpamma a1 yriryO0JIEHHOTO U3YYEHUS! XUMUU:

e YCTaHABJIMBAET WHBAPUAHTHOE NPEIMETHOE COAEPKAHHME, 005A3aTEIBHOE
Ul W3Y4YEHUsT B paMKaxX OTHENbHBIX Npoduield, npeaycMaTpUBaeT



pacnpeneieHue W CTPYKTypUpOBaHUE €ro IO KiaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3enam Kypca;

e AT MpUMEPHOE pacIpeielieHne y4eOHOr0 BpeMEHH, PEKOMEH1yEMOTO JIJIst
W3YUYCHUSI OTJICTbHBIX TEM;

e IpeasiaraeT MNPUMEPHYIO0 TOCIEAOBATEIBHOCTh HU3YYEHHS] Y4YEOHOro
Marepuanga ¢ y4ETOM JIOTHKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIUYECKYI0 MHTEPIPETAIMIO IeJIeH U 3a7a4 U3yYeHus MpeaMera
Ha yIIyOJE€HHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIbHOM XapaKTEPUCTHKU
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTebHOM
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENbHBIX ~ JEUCTBUI  OOydaromerocss 1O  OCBOEHUIO
coJiep KaHus IpeIMETa.

ITo BceM Ha3BaHHBIM MO3UIMAM B IPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha yPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npeiesiaMu yCTAaHOBJICHHOM IMTPOTrpaMMOid IO XMMUU 00s13aTeIbHON
(MHBApUAHTHOM) COCTABISIONICH COJepKaHUSI Y4YEOHOro mpenMeTa «XHUMHS
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas 10JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIIPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cootBercTBUM ¢ KoHUenTyaibHbIMH moJoxeHusmu DPIrocC COO o
Ha3HAYEHUW TpeaMeToB 0a30Boro U yriayOoNEHHOTO YpOBHEH B cHUCTEME
mudepeHIIMPOBAaHHOTO O0YUYCHHS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHUS
XUMHUSI Ha YpOBHE YyrayONEHHOTO W3YyYECHHs HaMpaBlieH Ha pealu3aluio
IPEEMCTBEHHOCTH C MTOCJICTYIOUTUM TAllOM MOJTYUYEHUsI XUMHUECKOTo 00pa30BaHuUs
B paMKax W3Y4YEHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JTUCIUIUIMH B By3aX W OpTraHU3aIMIX CPETHEr0 MPOPECCHOHATBHOTO 00pa30BaHUsl.
B 310l cBs3u n3ydyeHue npeamera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacmiipeHre # YriayOJeHHWE TEOPEeTUYECKOM U MPaKTUYECKON MOATOTOBKHU
00y4Jaromuxcs, BHIOPABIINX OMPEACTEHHBIA MPOoiib 00ydeHuUs:, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCIENYIOIIET0 MOJNYy4YeHUsI XHUMHUYECKOro O0Opa3oBaHHs B
opraHmu3anusax MnpopeccCuoHaIbHOTO oOpa3oBanusi. Hapsmy ¢ 3Tum, B CBeTe
tpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOEHUs (eaepanbHOM
o0pa3oBaTeILHOM MPOTPAMMBI CPEAHETO OOIIETO 00pa30BaHUS U3YUCHHE MTPEAMETA
«XUMUS» OPUEHTUPOBAHO TAKKE€ Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIIBHOTO
pa3BuTHs OO0ydarmuxcsi, Ha (POPMUPOBAHHE y HHUX OOMIEHHTEIUICKTYaTIbHbIX
YMEHUH, YMEHHI paluoHAIH3alMd y4eOHOTO TpyJa M OO0OOMEHHBIX CIOCOO0B
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUTMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocraBisitoniuMu IpeiMeTa «XUMHUs» Ha ypOBHE YIiyOJEHHOTO M3y4YeHUs
SABJISIIOTCST  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranudeckas xumusi». [lpu onpeneneHuu mMoaxo/10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3alMy COJEpKaHUsl ATUX KYpCOB B IMpOorpaMMe IO XHMHUHU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusix 6a30BOro v yriryoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBy copepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMHUS» COCTaBIs€T COBOKYIHOCTb MPEAMETHBIX 3HAaHUU U
yMEHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MpeaMera. JTa cuctema
3HAHMM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO 0OJIbIINN 00BEM (PAaKTOIOrMUECKOT0 MaTepuaa.
Tak, Ha yriayOn€HHOM YpOBHE HU3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMUTENILHOTO yBEJIWYeHUsI 00bEMa 3HAHUN 0 XUMUUECKHUX DJIIEMEHTaX U CBOMCTBAx
WX COCIMHEHUI Ha OCHOBE PaCIIMPEHUs] U YIIIyOJIeHUs MIPECTABICHUI O CTPOCHUHU
BEI[ECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX TWPOTEKAHUS PEaKIIHi,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuenne mnepuoandeckoro 3akoHa u Ilepuognyeckoil CUCTEMBI XUMHUUYECKUX
AJIEMEHTOB 0a3UPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEICTABICHUSIX
O CTpPOCHMHM aroMa. XUMHUYECKash CBSI3b OOBSICHSACTCS C TOYKU 3PEHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pyIIECHUH, a TAKKE C TOUKH
3peHuss MEeXaHuW3MOB e€ oOpa3oBaHus. M3ydeHue THUIOB peakIMil JOMOJHAETCS
dbopMupoBaHUEM  TpEACTaBICHUN 00 IIEKTPOXUMHUYECKUX IIpoleccax M
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BelIECTB. B Kypce opraHnyeckoil XuMuu rnpu
PAacCCMOTPEHUU PEaKIMOHHOM CHOCOOHOCTH COEIUHEHUN ynensercs ocoboe
BHUMaHHUE BOMPOCcaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKyJIaX U MEXaHU3MaX PEaKIIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KypPCOB XUMUU YTIIyOJIEHHOTO
YPOBHS U3YUYEHUS JIsl KJIACCOB OIpPEAENIEHHOTO Mpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpy M XapakTep IOTOJHEHHH K OOINeH cucTeMe IPEeJAMETHBIX 3HAHUK)
OKa3bIBAIOT BIUSHUE CMEXHBICE NPEAMEThl. Tak, HampuMmep, B COJCpPKaHHUH
mpeaMeTa i KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
UMETh 3JIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumuu. [Ipu nuzydennn npeamera
B JIAaHHOM CJIy4ae akIeHT OyJeT ciAellaH Ha OOIIHOCTh METOJOB TO3HAHMUS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpHs B PU3MKE), 3aKOHBI COXPAHECHHSI MACCHI M1 SHEPTHH, 3aKOHBI
TEPMOJANHAMUKH, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILIECTB U IPYTOE.

B To xe BpeMs B colepXkaHUM TpeaMera g KJIacCOB XHUMHKO-
Oouonorndeckoro mpoduiis OONbIINK yACNbHBIN Bec OyneT MMETh OpraHudecKas
xumusd. B 3ToM cinydae npenocTaBisieTcsi BO3MOXKHOCTD ISl 60J1ee 00CTOATEIbHOTO



pacCMOTPEHUs XUMUYECKOW OpraHU3alliy KIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHST, K MPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIAJBI, O€IKU, YTIEBOAbI, HYKJIECUHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHUS O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOM JIsl M3Y4YEHHUsS CYIIHOCTH MPOLIECCOB (POTOCHHTE3a, IbIXaHMUS,
MUILIEBAPEHHUS.

B nmnmane ¢dopmupoBaHus OCHOB HAy4YHOrO MHMPOBO33PEHUS, OCBOCHUS
0O0IlIeHaYYHBIX METOJ/IOB MO3HAHMS U OMBITA MPAKTUUECKOTO MPUMEHEHUST HAYUHBIX
3HAaHMM HM3y4eHHE NpeaMera «XuUMUsS» Ha yYriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBSA3SAX C YYEOHBIMH TpEeIAMETaMH, BXOJIAIIMMH B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HaydHbIe MpeaMeTh», «MaTemaTtuka u
uHdopmatukay u «Pycckuii s3bIK U TUTEpATypay.

[Tpu u3yveHnu yueoHoro npeamera « XuMus» Ha yriiyOJIEHHOM YPOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETo 0011ero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEITEIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pellienue 3Toil 3a1aun Ha
yIIyOJIEHHOM YPOBHE M3yYCHHUS NpeJAMETa MperojaracT peaau3anuio TaKhX
1eJiet, Kak:

e (opmupoBaHue mNpeACTaBIEHUNA: O MaTepUaIbHOM EJAMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylledl poiu B obOecrnedyeHuu
YCTOWYMBOTO  pa3BUTUS  YEJOBEYECTBA: B  PEHICHUH  MpoOJemM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTUHU
MEJULHHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX HCTOUHUKOB 3HEPTUU, B
o0ecreueHny palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIICH KyJIbTypbl YEJIOBEKAa, a TAKKE IKOJOTUYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHH, COBPEMEHHBIX IMPEJICTABICHUU O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX WU
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHWS XUMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX CUCTEMAX, 00 00IIUX
Hay4YHbIX IPUHIUIAX XUMHYECKOTO TPOU3BOJCTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MIOHWMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUU MJIs1 OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XUMHH, ISl OOBSICHEHUS U



MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO pElIeHUsI MPOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHOZUPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIIMI IKOJIOTUUECKON 0€30MacHOCTH MOCIEICTBU I
OBITOBOM W MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKON BEIIECTB;

e yIuIyOJIeHUE NPEICTABICHUN O HAYUHBIX METO/IaX MO3HAHUs1, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUW OpPUEHTUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XMMHUYECKHUX SIBJICHUM, MMEIOIUX MECTO B TMPHUPOJE, B
MIPAKTUYECKOMN NESITEIbHOCTH U ITIOBCEIHEBHOM KU3HMU.

B mmane peanuzaiuu nepBOOYEPEIHBIX BOCHUTATEIBHBIX M Pa3BUBAIOLINAX
(GYHKIMI 1IEJIOCTHOW CHUCTEMBI CPEJHETro OO0IIero oOpa3oBaHMs MPU WU3YUYCHUU
npeaMeTa «XUMHS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
npuoOpeTaroT TaKue 1eJId U 3a7a4H, Kak:

e BOCHHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTHU SBJICHUU MPUPOIHI,
YBaXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO U TMO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCHUTAHMIO  HAa  OCHOBE  YCBOEHUS
00111eueI0BeYeCKUX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHOCTEeM oOydaromuxcs, (GOpMHUPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUsSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCHEITHOW MPodeCCHOHATBHON M OOIIECTBEHHOU JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (QopMHpOBaHHE YMEHUW W HAaBBIKOB PA3yMHOI'0 IPUPOIOIOIL30BAHUSA,
Pa3BUTHE IKOJIOTHIECKON KYJIBTYPHI, IPUOOPETEHUE OMBITa OOIIECTBEHHO-
MTOJIE3HOM SKOJIOTMYECKON AEATEILHOCTH.

OO6mee 9uCIO 4acoB, MPEAYCMOTPEHHBIX JUII M3YYCHHUS XUMHUU Ha YIIIyOJICHHOM
YPOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegemnto), B 11 kimacce — 102 gaca (3 yaca B Heleno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'TAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

[Ipenmer u 3HaUEHKE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPraHUYECKUX COCITMHECHUU.

DNEKTpPOHHOE CTPOCHHME aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI. BalleHTHBIE BO3MOXHOCTM aTOMa YIJIEpoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIbl THOpUIN3AIMY AaTOMHBIX OpOUTANIeH yraepoa.
MexaHnu3Mbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH UM JIOHOPHO-
akuentopHslil). Tumbl mepeKkpbIBaHUWS AaTOMHBIX OpOUTaNe, G- U T-CBA3M.
OnunapHas, nBoWHAasE U TpoiHasi cBa3b. CrocoObl pa3pbiBa CBsI3e B MOJEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexkTpoduIe.

Teopust crTpoeHus opraHuueckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHHE TEOPUU CTPOCHHUS
OpraHMYecKuX CcoeAuHeHUN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHbIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael u3omepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUHN (MHyKTUBHBIN U
MEe30MEPHBINA 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYecKUx BemiecTB. [loHATHe O
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOoMeHKIatypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccUUKAIUs OpraHUYecKUx peakiui. OKUCIUTEITBHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
03HAKOMJIEHHE ¢ 00pa3laMH OpraHMYECKUX BELIECTB U MaTepUaiaMy Ha KX OCHOBE,
OMBITHl MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
oOyriMBaHWE W TOPEHHE), KOHCTPYHPOBAHHME MOJIEIEH MOJIEKYJ OpTraHUYeCKUX
BEILIECTB.

YriieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHOB, 001Iasi GopMyia, HOMEHKIIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, o-cBsizb. DHU3MYECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEpPHU3alINH,
JNETUAPUPOBAHMS, IIUKIU3AIUKA, TUPOJIN3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHHU3Me PeaKIuil paJuKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMS U1 XUMUYECKUX CBOMCTB MaJIbIX (IUKJIONPOIAH, IUKJIO0YyTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankensl. ['omonorudeckuil psii ajqkeHoB, o601mas Gopmysia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3U. CTPYKTypHasi U Te€oMeTpuuecKas
(tuc-Tpanc-) uzomepus. duznueckue CBOMCTBA aTKeHOB. XUMHYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIOKEHHUE TPU JBOWHOU CBS3H,
noymMmepu3anuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIC peakiinu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHbBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XMMHYECKHX CBOMCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl OJTyYeHUs U MPUMEHEHUE aJIKaUEHOB.

Anxunbl. ['oMonorudeckuit psan alkuHOB, o0mas ¢hopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTanei yriepoaa. Ou3nyeckue CBOWCTBA AJIKUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALUHY,
OKHCJIEeHUs. KUCIIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTyUYEHUsI U IPUMEHEHUE
AJIKWHOB.

ApoMaTudeckue yrieBoopo bl (apeHbl). ['omonoruueckul psii apeHOB,
obmrast hopmysa, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIIeHUS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJIOPOJIHOM pPaJuKale, pPeaKUud NPUCOCAMHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE AaITKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMAaTHUYECKUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIE Ta3pl. HedTh U €€ mpoucxoxaeHue.
Kamennsiii yrons u mpoayKTel ero nepepabotku. Crocobsl mepepaboTku HEPTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIly, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHoOrpyrmmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pactBopa MEnoun. B3auMOIENCTBUE IUTajdOT€HAIKAHOB C MAarHU€M U LIMHKOM.
[Tonstue 0 METAJUIOOPraHUYECKUX COEIMHEHUSX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKHX BEIICCTB.

OKCIEPUMEHTAJIBHBIE METOIbl HW3YUCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAacCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpPMaHraHata Kajausi, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHApYyKEHUE
yTJiiepo/ia ¥ BOAOPOa B OPTaHMYECKUX BEIIECTBAX, MOJYyUYCHUE ITHIICHA U U3YUYEHUE
€ro CBOMCTB, o3HakomyieHUE C¢ koyueknusiMu «Hedts» u «Yromwy, ¢ obpasimamu
MJIACTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YTIJIEBOJOPOAOB U
raJIOreHIPON3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenbHble ogHOaTOMHBIE cOUpPThl. CTpoeHHME MOJIEKyNl (Ha mnOpuUMepe
MEeTaHoJla M JTaHoya). ['omosoruueckuii psn, obmias Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusnueckue CBOMCTBA  MpeAENIbHBIX
OIHOATOMHBIX CHUPTOB. BoJIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUUMU 3aMEIIeHUs, JerujapaTalud, OKHUCIEHUs,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl MOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

IIpocTeie adupbl, HOMEHKIaTypa B U3oMepusi. OcoOeHHOCTH (PU3UYECKUX H
XUMHYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: peaKIMU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMH KHUCIIOTaMU, KAaUeCTBEHHAs PeaKIisi HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HykKJieohuIsHOTO 3amenieHus. [leficTBrue Ha
opraHu3M uyenoBeka. CriocoObl MOTYyUYEeHHS] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIbI U
O6en3onbHOTO simpa. Dusmueckue cpoiicTBa ¢eHoma. OCOOCHHOCTH XHUMHYECKUX



cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrnocoObl nosryuyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, mzoMepus W HOMEHKIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHS.
OxkucieHue anbJIerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYy4YEeHUSI U IPUMEHEHUE AJIbIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. Ou3znueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSITHE O TPOUBBOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAaJbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JUHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHUS U MPUMEHEHNE KapOOHOBBIX KUCTIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue W XUMHUYECKUE CBOWCTBA: THUIPOJIM3 B KHUCIOW U
IEITIOYHOU CpeLE.

Kupsl. Ctpoenue, puznuecke U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeI09HoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JeHCTBHE.

O6mas xapaktepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tmojucaxapuibsl). MoHOcaxapuIbl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U aJIbJCTUIHOU
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE Opokenuwe. I[IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIbHOCTH Opranu3ma. Jlucaxapunasl: caxapo3a, MaJIbTO3a U
JaKkTo3a. BoccraHaBnuBaromme 1 HEBOCCTAHABIMBAIOIIKE AUcCaxapuabl. I uaponus
nucaxapunoB. Haxoxaenune B npupone u npuMmeHeHue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEeJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA KpaxMmajla M LEJUIIJIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmajia: TMJApPOJN3, KAYECTBEHHAas pPEakUus ¢ HOJOM. XUMHYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUAPOIN3, MoidydeHue >pupoB nemmono3sl. [loHsTtue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAaHOJIa C HATPUEM,
OKHMCJICHUE ATWJIOBOIO CIIMPTA B albJIETH] HA PACKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kalius (BO3MOKHO MCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuumepuHa ¢ THIPOKCUIOM
meau(ll), xumMuueckue cBoOWCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(ll), B3aumonecTBre kpaxmana ¢ HOAOM,
pelieHrne DJKCIEePUMEHTAIBHBIX 3aj7ady 1o Temam «CroupTtel U (EHOJBDY,
«Kap6oHoBbie KUCTOThI. COXKHBIE 3(DUPHI».

A30Tcojep:Kaniue opraHudecKue coeMHeHHs.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anudaTUuecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekys, obmas ¢opmysia, U30MepHsi, HOMEHKIATypa U (U3UIECKUE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psana. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHME Tpynm aToOMOB B MoJiekyle aHuinHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuuu Ha aHWIMH. CrnocoOsbl
NOJly4eHUs W TpUMEHeHue anudaTthyeckux aMuHOB. [lomydeHuwe aHWIMHA U3
HUTPOOEH301A.

AmMunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE PEACTABUTENN O
AMUHOKHUCJIOT: TJMUWH, alaHuH. @OuU3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAIUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUPOJIU3 MENTHIOB.

benku kak mpupomHbsie moidumMepsl. [lepBuuHas, BTOpHYHAs M TPETHYHAS
CTpyKTypa OenkoB. XMUMHYECKHME CBOMCTBAa OEIKOB: THUAPONIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
pacTBopeHue O€NKOB B BOJE, AEHATypalusi OEIKOB NMpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JNKH, pEIIEHHE OHKCIePUMEHTANbHBIX 3aJad [0 TeMaM
«A30TCcoepKalllie OPraHnvYecKue CoeJuHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COCTMHEHUI».

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSS MOJICKYIJISIpHAs



Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUA —
MOJINMEPU3ALMS U TOJTUKOHACHCAIHS.

[lonumepuble Mmatepuansl. [lnacTmaccel  (IOJMATUIIEH, MOJIUIPOINUIEH,
MOJINBUHWIXJIOPUA, MOJUCTHPOJ, MOJIMMETHIMETAKpUIAT, MOJIMKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHbIHI KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, ENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonumepsr CHEIUATBHOTO Ha3HAYEHUs (Tepon, KeBJIap,
AIIEKTPONPOBOISAIIME OJMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
O3HaKOMJIEHHE ¢ oOpa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4dyKOB, pEILIEHHE OJKCIEPUMEHTAIbHBIX 3aJady 1o Teme «Pacrno3HaBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue MonekynsipHOH (QOpMyJbl OPraHMYECKOro COEIMHEHUS TI0
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTaB, HAX0XKJACHHE MOJIEKYJISIPHOM
(bopMyIIBI OPraHUYECKOTr0 COeIMHEHUs 0 Macce (00BEMY) MPOAYKTOB CTOPAHHUSL, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUM W/WIH HCXOIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYpPHOU (OpPMYJIbI OpraHMYecKOTo BellecTBa Ha
OCHOBE €TI0 XMMUYECKUX CBOWCTB WJIM CIOCOOOB IMOJYYEHUS, OMpEAeSIeHUue I0IH
BBIXO/Ia MPOAYKTa PEaKLNH OT TEOPETUUECKH BO3ZMOKHOTIO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-
HAyYHBIX TOHATHUH, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEaMETax
€CTECTBEHHO-HAYYHOIO LINKJIA.

OO0mme ecTecTBEHHO-HAYUYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIM (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNUEe, HN3MEpEHueE,
AKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHME.

duznka: Marepus, arToM, DdIJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Macca.

buonorusa: xknetka, opraHusM, OJKOCHCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
doTocuHTEe3, bIXaHWE, OCJKW, YTIAEBOIBI, JKUPBI, HYKICHHOBBIC KHUCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: mose3Hple HCKONAEMBbIE, TOIIIUBO.
TexHonorusi: MNHILEBBIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckre 0CHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XUMHA4YeCcKul 35eMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIE opOuTanu. Kiaccudukarus XuMUuecKux 3JI€MEHTOB (S-, P-,
d-, f-omementsl). PacmpeneieHue SIEKTPOHOB IO AaTOMHBIM — OPOHTAJISIM.
DNEeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlM HMOHOB.
DIIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3b mepuoAMYECKOro 3akoHa W Ilepumoamdeckoil cucteMbl
XUMHYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJIOKHBIX BEUIECTB M0 TPyIIaM U lepuogaM. 3HaueHUe NePUOIHIECKOTO
3akoHa /.M. Menaeneena.

XuMHuueckass CBA3b. Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaindeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHble cBA3u. BomgopoaHas CBs3b.
MexMOJIEKYITApPHBIE B3aUMOICHCTBUS.

BaneHTHOCT, M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JHUTaH[bl. 3HAYECHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemecrBa  MONEKYJISPHOIO Y HEMOJIEKYJSIPHOTO  CTPOCHHUSA.  [HIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAUUU PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PAacCTBOPE, MOJISIpHAsA KOHIEHTpauus. HacellieHHbie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAaHUS OTJEIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHH. 3aKOH COXPAaHEHHSI MacChl BEIIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TernoBbie 3PpGeKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaklui. XUMHUUeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIIEHTPALIMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuarus. CwibHbie U ClIa0bIe DAJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCIOTHAsi, HEHUTpasbHas,
mienounas. Bomoponusiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
HOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHUCIEHUS W BOCCTaHOBJICHMSI.
Baxnelmme OKHCIUTENIM W BOCCTAHOBUTENW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

ODKCMEPUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB W WX MPEeBpalCHUM:
pa3ioKeHUE TMEPOKCHAA BOJIOpPOAAa B MNPUCYTCTBUM KaTalu3aTopa, MOJAEIU
KPUCTAJUTMIECKUX PEIIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl pPacTBOPOB C IMOMOIIBI0 MHAUKATOPOB, HU3YUYEHHUE BIUSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproandeckon cucreMe XUMAYECKUX 3JIEMEHTOB
JI.I. MenneneeBa U 0OCOOCHHOCTH CTPOEHHS MX aTOMOB. du3nueckue CBOWCTBA
HEMETAJIJIOB. AJUIOTPONHUS HEMETAIUIOB (Ha MpUMEpPE KUCI0poia, cephl, pochopa u
yIJIepoia).

Bonopon. Ilomydenue, ¢uzndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMHU C
MeTaJlIaMy U HeMeTaJlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbBIC
3JIEMEHTBHI.

I'anorensl. HaxoxaeHne B mpuUpoje, CIOCOOBI MOMyYeHHS, (HU3UUCCKHE H
XMMUYECKHE CBOMCTBA. ['aioreHOBOOpOAbl. BaxkHEHIIMe KUCIOPOACOAepKaIIUe
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOJYUYSHUS
rajoreHoB. [[puyMeHeHne TaJOreHoB U UX COCUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJICHHBIE CIOCOOBI TMOIYYCHUS
Kkuciopona. OU3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHUE KHCIOpOAa M
030Ha. OKCUABI U IEPOKCUBI.



Cepa. Haxoxnenue B mOpuUpoje, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cyiabbunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMeHnenue cepsl U €€ COCTUHEHUN.

Azor. Haxoxzaenue B HOpUpoAe, CIOCOOBbI MONy4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azota
U €ro COeIMHEHHU. A30THbIE YI00pEHUS.

®docdop. Haxoxnenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
ya00peHus.

Yrinepon, HaxoXJIeHME B TOpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
dusnyeckne W XUMUYECKHE CBONCTBA TMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciiora u eé
coyii. AKTUBHPOBAHHBIN yroib, afacopOuus. DynnepeHsl, rpadeH, yriepoHbIe
HaHOTPYOKkH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YTJIEPOJIOM, U €ro
COE€IMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, CrnocoObl TONy4deHUs, (PU3HUECKUE H
xuMuueckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHHs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeraminoB B [lepuoanyeckoil cucteMe XMMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J04YeK aTOMOB MeTayoB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MertawioB.  OOmue  crnocoObl
HOJIyYEHUS METaJIO0B: TUAPOMETAILTYPrusl, MUPOMETAILTY PIUs,
anekTpomerautyprus. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOpPPO3UH.

O6mrass xapakrepuctuka MmeTawioB |A-rpynmer [lepuonuueckoit cUCTEMBI
XUMHUYECKUX deMeHToB. Hatpuit u kanumii: monydeHue, pu3nuecKue U XuMUIECKUe
CBOMCTBa, NPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaiblUi: NoJiydyeHue, (QPU3NUYEeCKue u
XUMUYECKHE CBOMCTBA, IMPUMEHEHUE MPOCTHIX BEUIECTB U HUX COECJAUHEHUH.
XKeécTkoCTh BOABI U CLIOCOOBI €€ YCTPaHEHUSI.

ANIOMUHUN: TTOTy4YeHue, (PU3NYecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOr0 BEIIECTBA U €ro coeauHeHuil. AmQOTepHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OO0mast  xapakTepucTuka MeTaioB noOouHblx noarpynn (b-rpynm)
[Tepnoauueckoi CUCTEMBI XMMUYECKUX JIEMEHTOB.

Ou3nYeCKue U XMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u guxpomatsl, UX
OKUCJIMTENbHBIE CBOMCTBA. [lonydyeHrne u NnpuMeHEHUE Xpoma.

OU3UUECKUE Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHCHUU.
Baxneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

®u3nYecKue U XMMUYECKHUE CBOMCTBA K€Ji€3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHbBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [IpumeHnenue
[IMHKA U €TO COCIMHEHUM.

ODKCMEPUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB W WX MPEBpalCHUI:
u3ydeHrue o0paslioB HEMETAUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, HM3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWMMOJCHCTBUE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJICHCTBHE LIMHKA M Keje3a C PacTBOpPAMH KHCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKLIMM Ha HEOPTaHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«T"anorensr», «Cepa u e€ coemuHeHus», «A30T u (ochop U UX coenuHEHUD,
«Mertanibl TJIaBHBIX TOATPYNI, « MeTanibl TOOOYHBIX MOATPYTIID.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [loHsTre
0 HAyYHBIX METOAAX NMO3HAHUSA U METOAOJIOTUH HAYYHOTO uccieaoBanus. Hayunsie
MPUHLHUIIBI OPraHU3aLUA XUMHUYECKOTO MPOU3BOICTBA. [IpOMBILIITIEHHBIE CTTIOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeElIEeCTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYUYEHUSI METAIIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpeabl U €ro nocieacTsus. Poib xumuu B
o0ecTICUeHUHN PHEPTETHICCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojgb XMMuM B pa3BUTUHA MENULIMHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Ponb Xxumum B
o0ecreueHn MUIIEBO 0€30MacCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0€30IacHOr0 UCIIOIB30BaHUS MPEMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

XuUMHSI B CTPOUTEILCTBE: BAXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI00pECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 35eKTpoHuKky. HanoTexHonoruu.

Pacuérnpie 3anaun.

Pacuétel: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY
BEII[ECTBA, MacCce WK O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUHU BEIIECTB, MACCHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEaKIuu, €CIu OJHO
M3 BEIIECTB JAaHO B BHUJE pacTBopa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIM Y MOJISIPHOM KOHIIEHTPAlLlUM BEILIECTBA B
pacTBOpe, 10JIM BBIXOJIa MPOIYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBSI3€H MNMpU  M3yYCHWH  oOmed o
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS YEpe3 UCIMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHSITHH, TPUHATHIX B OTACIIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHudUKamus, NEePpUOJIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIE€JIb, MOJICJIUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, HACANBHBIA Ta3, (HU3NUECKHE
BEJIMYMHBI, €AUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buonorus: kierka, opraHus3M, sKocucTema, onocdepa, MeTadboaInu3M, MaKpo- U
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIJICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpanbl, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOIIaeMble, TOIUIUBO,
pECYpCBHI.

TexHOJIOTHS: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUTypTHUs, CTPOUTEIIbHbBIC
MaTepUAIbI, CEITbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHalOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIBTATEI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMHUHU
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUSI MpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oO1iero o0pa3oBaHUS BBIICICHBI CICAYIOIMIME COCTaBISAIONIME: OCO3HAHUE
OoOy4YarolmUMHUCST POCCUMCKON TpaXXJaHCKOWM HJIEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEACICHUIO; HAJTUUYMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH 1I€JIU U CTPOUTH
YKU3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TTO3HABATEIbHOW M TMPAKTUYECKON JEATEIbHOCTH
o0yyJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOy4Jaromuxcs B MPOLIECCe peau3alud 00pa3oBaTENbHON NIESTEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBAXKECHUS K 3aKOHY U IIPABOIIOPSAIKY;

IIPEACTABIEHUS O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATETLHOCTH IIPH CO3AaHNU YUeOHBIX
IIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATEIFHBIX 3a]1a4, BHIIOJTHEHUN XUMHYECKIX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMATh WM TPUHUMATh MOTHBBI, HAMEPEHHWsSI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K Mpolleccy TBOpUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUJIOKEHNUSI XHMHUHU, OCO3HAHUS TOrO, 4YTO JAaHHbIE HAYKH €CThb pEe3yJbTar
JUINTENbHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYAa YYEHBIX U ITPAKTUKOB;

WHTEpPECa U ITO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U MMOCIECIYOIIEM aHAIN3E
MH(pOpMALINH O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMU, CBA3aHHBIC C XUMHUUYECKUMHU SBICHUSMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBLIX HOPM U C YU4ETOM OCO3HAHUS MOCIEICTBUI
MOCTYTIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHUS IEHHOCTeH 370poBOro W 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIrO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI I[EHHOCTH TPABUJI HWHIWBUAYAIBHOTO M  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBbIO U KU3HHU JIIOJICH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYrHMX BHJIAX
NEeSITEBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PpEIICHWU MPAKTHUYECKUX 3ajad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3iudHoro poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaXKECHUS K TPYY, JIOJSAM TPYJla U pe3yJibTaTaM TPYI0BOH €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOH TPaeKTOPUH
oOpa3oBanus, Oyaymied mpodeccuu W peanu3alud COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4YeCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOAE KaK HCTOYHUKY
CYIlIECTBOBAHMSI )KM3HHU HA 3€MJIE;

NOHUMAaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MPoOJeM, BIMSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;



AKTUBHOI'O HENPUATUA JECHUCTBUM, IPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHUSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTUUYECKUE
MOCTEICTBUS PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBIIIJICHUS, YKOJIOTHYECKOW KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOMU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU
U 0OIIIECTBEHHOMN PAKTUKHY;

NOHUMaHUs CrnenupUKU XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPY’KaroIeM MUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUU JUISI  COBPEMEHHOMU
IMBWIN3AMU: B €€ TYMaHUCTUYECKON HATPABJIEHHOCTH M BaKHOW POJIM B CO3/IaHUU
HOBOM 0as3pl MarTepuagbHON KYyJIBTYPbI, B PEHICHUU TJIOOANTBHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCHEIIHOTO TPpya U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IIOHMMAaHHUS CYIIIHOCTH METOIO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKpPYXKAIOIIEro MUpa |
POUCXOAIUX B HEM U3MEHEHUHN, yMEHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIBbIO MOTYYEHHS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUI0, UCCIEA0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHUIO0, K AaKTHBHOMY TIOJYyYECHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTAMM;

MHTEpeca K OCOOCHHOCTSIM TpyJZia B Pa3iINYHbIX cdepax mpodeccrnoHaATbHON
NEATETBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIE pe3yabTaThl OCBOEHHS MPOrpaMMBbl IO XMMHUHM Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIA GbopMHpOBaHUS  MHPOBO33PEHUA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEHU(PUKY METOAOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HaAyYHbIA (akT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yYHHUBEpCaIbHbIE yueOHBIE JeHCTBUs (TO3HABAaTEIbHbIC, KOMMYyHHKATHBHBIC,

PEryJISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (GyHKUIMOHATBHOM
I'PaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00Yy4arolnuXCs;
CIIOCOOHOCTb oOyuaromuxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W yHUBEPCAIbHBIC yueOHBIE
JIEVUCTBUS B IIO3HABATEIILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHMKATUBHBIMHU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 0a30Bble JJOrHYecKHe JIeiCTBUS:

CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU 1IEISIMU;

UCIIOJIb30BaTh IPH OCBOEHHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBIIIJICHHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTAHABIMBATH MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (DaKTOB H
SIBJICHUM;

BBLIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCU(PUKAIMKM BEIIECTB U
XUMUYECKHUX PEaKIUil;

yCTaHABIWMBAaTh IPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXkJeHUs (MHAYKTUBHBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS] B PACCMATPUBAECMBIX
SIBJICHUSIX, (POPMYITUPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSTHh B MPOIIECCE MO3HAHUS HCTOJIb3yeMbl€ B XUMHUU CHMBOJIUYCCKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATH MOJIEIBHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) dJIEMEHTa, XUMHU4YecKas (hopMyJia, ypaBHCHHE XUMUYSCKOU peaKIuu
— MpH PEIIeHUH YYEOHBIX IMO3HABATEIbHBIX U MPAKTHYECKUX 3adad, NMPHUMEHATH



Ha3BaHHbBIE MOJICTbLHBIC MPEJACTABICHUS ISl BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAYyYHOT'O IMO3HAHHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyIUpOBATH LEJIH U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIHMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWUPOBAHHUS MW TPOBEACHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIOAATh 32 XOJ0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATH
0000I1IeHNs ¥ BBIBOIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNbBIT YYEHUUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESATeNIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METO/IOB PEIICHUsI TPAKTUUECKUX 3a]1a4, TPUMEHECHHIO Pa3JINUYHBIX METO0B
MTO3HAHUS.

3) pabora ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHPOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXKaHWs, CIPaBOYHBIC IOCOOUS,
pecypcel MHTEpHETA), aHATU3UPOBAaTh WHQPOPMAITUIO PA3TUYHBIX BHIAOB U (HOpPM
peaCTaBICHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHBOPEUYUBOCTH;

dbopMyIHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIC METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIONHEHUS Y4YEeOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HHGOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHMaNIbHYIO  (GOpMYy  TIPEJACTaBICHUS
uHdopmarmu (cxembl, rpaduKh, TUarpaMMbl, TAOIUIBI, PUCYHKU U APYTHE);

UCITOJIH30BaTh HAYYHBIN SA3BIK B KAYECTBE CPEJICTBA MPU PAOOTE ¢ XUMHUSCKOM
nHpopManueit: MPUMEHATh MEXIPEAMETHbIC ((PU3HUECKHEe M MaTeMaTHUYECKHE)
3HaKHA U CUMBOJIBI, (POpMYyIIbl, a0OpeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYILIECTBY 00CYK/1aeéMOW TEMbI B XOJ€ AUAJIOTa U/ WU
JTIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUN
XUMUYECKOT0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiii yueOHOTro MpoeKkTa, U (opMyJIUpPOBATH BHIBOJIBI
[0 pe3yJibTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3UIUMKA B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSIMH.

PerynsiTuBHbIC YHHBepCaAJIbHbIE y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBISATH CBOKO IIO3HABATEIBHYIO
JEATENBbHOCTh, Ompenessas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeJjlaraéMblii  alrOpUTM JEUCTBUIA TIpH
BBIMIOJTHEHUM Y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
b }eKTUBHBIN crmoco0 HX peuieHuss ¢ y4€TOM TMOJYy4YeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYILECTBIIAITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE CaMoOaHajau3a |
CaMOOIIEHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI [0 XUMUU HA yTIyOJI&EHHOM
YPOBHE Ha YPOBHE CpeTHEr0 00IIero o0pa3oBaHus BKIIOYAIOT CIieIU(UISCKUE IS
y4eOHOro npeaMera « XuMHUs» HaydHbIC 3HaHUS, YMEHHS M CIIOCOOBI ACHCTBUN 110
OCBOCHHIO, MHTEPIPETAIMN U TPEOOPA30BAHUIO 3HAHUM, BUIBI NEATEIBHOCTH IO
MOJyYeHUIO HOBOTO 3HAHHUS W TMPUMEHEHUIO 3HAHWA B Pa3IUYHBIX y4EOHBIX
CUTYyalusiX, a TAaK’Ke B PEaJbHbIX )KU3HEHHBIX CUTYalUSIX, CBSI3aHHbIX ¢ XUMHUEH. B
MporpaMMe IO XUMHUU MPEIMETHbIE pPE3yibTaThl MPEACTaBIEHbI [0 TojaM
W3YUYECHUS.

10 KJIACC

[IpenmerHble  pe3ysbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUEHHH YCTOWYMBOIO
Pa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOW, SHEPTETUUECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3[JaHUH HOBBIX MaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YeJIOBEKa, a TAK)Ke IKOJIOTUYECKH 000CHOBAHHOTO OTHOILICHHS K CBOEMY 37]0POBbIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aromMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTaied, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKHUCJICHHS, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, (PyHKIIMOHAIbHAS
Tpylna, paaudkan, CTPYKTypHbie Gopmynbl (pa3BEPHYTHIC, COKpaIEHHbBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTrpuyeckas,
ONTHYECKAas), H30MEpbI, TOMOJIOTUYECKHM psJ, TOMOJIOTH, YIJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICpIKaIllMe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS, TEOPHUHU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JISKAIIUE B OCHOBE
NOHUMAaHUS MPUIYNHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBIICHUIN; TPEICTABICHHUS O
MEXaHU3Max XUMHUYECKUX PEaKIUH, TEPMOJUHAMUYECKUX U KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIIIl aTOMOB B
MoJIeKyJaX (MHIYKTUBHBIA U Me30MepHbIid 3ddextri, opueHtantsl | u Il pona);
(akToNOTrMYEeCKHE CBEIIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0€30macHOM
MCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIHHOCTH YEJIOBEKa, OOIIUX HAYUHBIX MPUHIMIAX XUMHYECKOTO TPOU3BOCTBA
(Ha mpuMepe POU3BOJICTBA METaHOJIA, ITIEPEepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH MOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COETUHEHHI;

c(hOpMHUPOBAHHOCTH YMEHUIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJIEHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX ) POPMYII OPTaHHYECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUS] XUMHYECKUX PEAKIMI U PACKPBIBATH UX CYLIHOCTH:
OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUHUA  TOCPEICTBOM  COCTABICHHS
ANEKTPOHHOTO 0OajaHca »JTUX peaklHil, peakluuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHUM;



M3rOTABIMBATh MOJIEIU MOJIEKYJl OPraHUYECKUX BEIIECTB JJIsl WLTIOCTPAaLuU
UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUM: YCTaHABIMBATh MPUHAIJIECKHOCTh HU3YUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OINpPEAeIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMaTUYECKOM
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS IJs OTIEIBHBIX
MpeCTaBUTENE OPraHMYEeCKUX BEIIECTB (ITUJIEH, AllETUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, CTEapUHOBAs, OJIEMHOBAs, NAIbMUTHHOBAsI KUCIIOTHI,
INIMLMH, aJaHuH, MajbTo3a, (PPyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(OpPMHPOBAHHOCTh yMEHHUS ONPENEATh BHUJ XUMUYECKOM CBA3UM B
OpraHMYeCKUX COEIUWHEHUSAX (KOBaJleHTHAas M HWOHHAs CBA3b, OG- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS
oprannydeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE
U XMMHYECKHE CBOMCTBA THUMUYHBIX MPEACTaBUTENEH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: AJIKAaHOB, IIMKIOATKAHOB, aJJKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOJOB, CIHPTOB, albJIETHUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX M CJOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
AMUHOKHUCJIOT,  O€NKOB, yriaeBogoB (MOHO-, JH- MW  [OJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXIYy  HHUMH  YpPaBHCHUSAMH
COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIUA C MCHOJIb30BAHHEM CTPYKTYPHBIX
dopmyr;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHHASA aTOMOB
U TPyII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUYHUKU YTJIEBOAOPOIHOTO
CBIPBs (HEPTH, MPUPOIHBIN T'a3, YTOJIb), CIIOCOOKI €T0 MEePepadOTKH U MPAKTUIECKOE
pUMEHEHHUE POAYKTOB IepepadoTKy;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYUYHBIX
MeTOJaX MO3HAHWS — HAONIONEHUHU, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIECPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE OTIEPAI[H MBICIUTEIBHON
JESTeNIbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTEMaTH3aluIo,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUSI CBOMCTB BEIIECTB U
XMMUYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTHh YMEHHUII: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUMU C
MOHSATUSMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU JJIS OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyiaM
U YpaBHCHUSIM XUMHUYECKHX PEAKIHM ¢ UCIOJIb30BaAHUEM (PU3UUYECKUX BEITUYHH
(macca, o0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POpMYyIIbI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJSIM XUMHUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O0€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEILHOCTH Y€JIOBEKA, CBSI3aHHOM ¢ MepepabOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUHN MpoOiemM
B CUTYyallUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJBHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE M HW3YyYECHHE CBOWCTB OpPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3IMYHBIX KIJIACCOB H
KHUCIJIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUIEHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O PAaclO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUlI
0e3ormacHOro oOpalleHus ¢ BEHeCTBAaMU M JJA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynHpoBaTh IENb HUCCIENOBAaHUA, TNPEICTABISATh B pazIu4yHOl Gdopme
PE3yIABTaThI HKCIIEPUMEHTA, AHAJTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMEHHUIA:

coOJIF0IaTh MpaBHUIa SKOJIOTHYECKU 11€7IeCO00pa3HOTO MOBEAEHUS B OBITY U
TPYAOBOM AEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABAaTh OMNACHOCTh TOKCHUYECKOrO JEHCTBUA HA >KUBbIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIca TTokazatens [IK;

aHAJM3HPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATh IEJICHANPABICHHBIA TOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UCTOUHHKAX (Hay4yHasi U y4eOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoil nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMUUYECKYI0 HH(POpMaInto, mepepadbaTeiBaTh €€ 1 UCTIOIb30BaTh B
COOTBETCTBUHU C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOIass U HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SIBIICHUN MOPUPOJIBI, O MECTE€ U 3HAYECHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJii B OOECIEUCHUH YCTOWYHMBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHHM PAlMOHAIBLHOIO MPUPOIOIOIb30BaHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0pPOBBI0 U MPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE MOHSATHS — XUMUYECKUU AJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOMTAIM, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTaiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, OJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOJIHAS),
KpUCTAJUIMYECKAsi PENIETKa, XUMHUYECKasl peaklusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJCKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XMMHUYECKOU PEAKIIMU, CKOPOCTh XMMHUYECKON PEAKINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAICHUS SHEPTUU MPU XUMHYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XMMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
U CUCTEMHOCTH XMMHYECKUX SBJICHUW; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUS] O MEXAHM3Max XHMHUYECKUX PEAKIHUH, TEPMOJUHAMUYECKHUX H
KUHETUYECKUX 3aKOHOMEPHOCTSX HX IPOTECKaHWs, O XHUMHUYECKOM PABHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaX; (DAKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, TOJyYCHUU M 0€30IMaCHOM HMCTIOJb30BaHUN BaAKHEHUIINX HEOPTaHUUECKUX
BEIICCTB B OBITY M MPAKTUUYECKOW JEATEIBHOCTH YEJIOBEKa, OOIMMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHbIC TNMPHU3HAKH TOHSATHH,
YCTaHaBJIMBAaTh MX B3aMMOCBS3b, MCIIOJb30BAaTh COOTBETCTBYIOIIME MOHATHS IPH
ONMMCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsI
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMMHUYECKHX  PpEaKIHil,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACNISITh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BUJI XUMHUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

c(hopMUPOBAHHOCTh YMEHUM: KJIaCCU(UIIUPOBATH: HEOPTaHUYECKUE BEIIECTBA
M0 UX COCTaBY, XUMUUYECKHUE PEAKIIMH MO PA3JIMYHBIM MPU3HAKAM (YUCTY U COCTaBy
pearupymroImx BeIIeCTB, TEINIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTerneHen
OKHCJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacCTHUIO KaTajau3atopa U JApyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUA M KPUTEPUU I KIacCUUKAIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /I.
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKkTEepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB ¥ MHOHOB XHMMHYECKMX DJIEMEHTOB II€PBOrO—UYETBEPTOTrO IIEPUOJIOB
[lepuognueckoin  cucremsr .M.  MenneneeBa,  uCHoib3yss  MOHATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, O-aToMHBbIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M X
COeMHEHUNM 1o nepuojgam u rpynmnam llepuonmueckor cuctemsr 1. .
MenpeneeBa, BaJ€HTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIICKTPOHHBIX 000JIOYCK;

chOpMHPOBAHHOCTh YMEHHUW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYyLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHMYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKkUui; peaklril MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  yPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMITIIEKCO0Opa3oBaHusl (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakiud B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHHS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEeaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOllMe HaydyHble MPUHLIMIBI XUMHYECKUX IMPOU3BOJICTB; I1€7€CO00pa3HOCTh
MIPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HAHUW O METOJax HAyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOJIOJICHHE, HU3MEPEHUEe, MOJISIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
yMEHUS TPUMEHSTH 3TU 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUU BEIECTB
U IS OOBSCHEHHS XMMHYECKUX SIBIICHUM, HMMEIONIUX MECTO B TIPHUPOJE,
MPAKTUYECKOU JESATEIHHOCTH Y€JIOBEKA U B TTIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAHUSI MaTEPUATBLHOTO €TMHCTBA MUPAa;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAMTH PACUYETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHUEHTPALU»;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OFHOTO M3 YyYaCTBYIOUIMX B PEAKIMH BEILIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4Y€HHs] BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTENEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
IPOJIYyKTa pEaKIUHu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(uMeeT mpuMecH); AOJU BbIXO/a MPOAYKTA PEaKIMK; 00BEMHBIX OTHOIIICHUH ra30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaY€CTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pPacTBOPOB BEIIECTB C IIOMOIIBI0 HWHIWKATOPOB, H3YyUYECHHE BIUSHUS
pasnuUYHBIX  (AKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIHH, pEIICHUe
AKCHEPUMEHTAIbHBIX 3a7au 1o TtemaM «Mertamne» u  «Hemeramns») ¢
coOmroIeHneM TpaBuil 6€30macHOro0 OO0palleHnus ¢ BEIIECTBAMHU U J1a00paTOPHBIM
o0opynoBaHueM, GOPMYITHPOBATH IIEJIb UCCIEAOBAHMS, PEJCTABIATH B PA3INIHOM
dopMe  pe3ymbTaThl  AKCIIEPUMEHTA, AaHAIM3UPOBATH M  OICHWBATH  UX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTh YMEHHMI: COOIOATh MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocyiaod u jabopaTopHbIM 0O0OpyIOBaHUEM, OOpalleHusi C BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIMOJHEHUIO JA0OPAaTOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JECOO00PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOMU
JNEATENBHOCTU B LIEJISIX COXPAHEHHUSI CBOETO 30POBBS, OKPYKAIOIIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBJISATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOUHHKAX (HAay4yHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHU C MOCTABJICHHON yueOHOM 3a/1aueil.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Konrpoaprkre | Hpaxtirieckite o0pa3oBaTtejibHbIE
padoTsbI padoThI pecypest
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOCHHUSI OPTaHUYECKUX coequHeHu A. M. 8
bytneposa
Hroro mo pazneny 8
Pa3znea 2. YriieBoaopoanbl
91 [IpenenbHbIE YTIeBOIOPOABI — alIKaHBI, 5
' UKJIOATKAHbBI
59 HenpenenbHble yrieBoaopO/Ibl: aKEeHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0pOo bl (apeHbI) 8
54 [IpupoaHbIe HCTOYHHUKY YTIIEBOJOPOIOB U UX 4
' nepepaboTKa
2.5 ["anmoreHnpou3BOIHBIE YTIEBOIOPOIOB 4 1
Uroro no pazueny 35
Paznen 3. Kucsopoacoaep:kanue oprannvyeckue coeJuHeHust
3.1 Cruptsl. DeHon 11 1




KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
KapOoHunbpHbIC COSTUHEHUS: AJIbJICTUIBI U
3.2 keToHbl. KapOoHOBBIE KUCITOTHI. CIIOKHBIE 21 1
3¢upsl. XKupsl
3.3 YrieBomps 9 1
Hroro no pazneny 41
Paznen 4. Azorconepskaniue opranndeckne coeIuHeHus
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benku 12 1 2
Hroro no pazgeny 12
Pa3znea 5. BoicokomoJieKky/JIsIpHbIE COeINHEHUS
5.1 BricokoMoneKyIspHbIE COCTMHEHUS 6 1
Hroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 6




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. Teoperudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 u [lepuoanueckas cuctemMa XMMU4YECKUX 9
anemenToB J[. 1. Menaeneera
Crpoenue BemiectBa. MHOTOOOpasme
1.2 P - P 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro no pazaeny 39
Paznea 2. Heoprannueckast xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro no pazueny 54
Pa3pen 3. Xumus 1 ;Ku3HbL
31 MeToapl TO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Uroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XUMUH, MIPEICTABICHUE O MHOI000pa3nun
OpPraHWYECKNUX COECIMHEHHUU

DNEeKTPOHHOE CTPOEHUE aToMa yIiiepoaa
(ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXKHOCTH aTOMa
yriepoaa

XUMHUYECKasi CBSI3b B OPraHUYECKHUX
coeMHEeHMIX. MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOM CBSI3H, CIOCOOBI pa3phiBa
CBsA3eH

Teopus cTpoeHHsI OpraHu4eCcKUX
coequHennii A. M. bytneposa

Bubl nzoMmepun: cTpyKTypHas,
MPOCTPAHCTBEHHAsI. DJIECKTPOHHbIEC

3¢ dEeKThI B MOJIEKYJIaX OPraHUYECKUX
COCTMHEHUN

[IpencraBnenue o knaccuukanuu u
CUCTeMaTH4YeCcKasi HOMEHKJIaTypa
(IUPAC) oprannuecKux BEIIeCTB




Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

Knaccudukarnus peaxnuii B
OPraHNYEeCKON XUMHUH

Cucremarusanus 1 0000IIEHNE 3HAHU
o TeEME

AJKaHBI: TOMOJIOTUUECKH psJl, oO1as
dhopmyna, HOMEHKIATypa U U30MEpHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

10

dusnyeckue U XUMHUYECKHE CBOMCTBA
AJIKAaHOB

11

Haxoxnenue ajikaHOB B IPUPOJIE.
CriocoObl TTOJTyYeHUsT U IPUMEHEHNE
aJIKAHOB

12

[uxnoankanel: o6mas Gopmyna,
HOMEHKJIATypa ¥ U30MEpUs, OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB,
CTIOCOOBI IOJYYCHHUS U IPUMECHEHUE

13

Pemenune pacu€THbIx 3a1a4 Ha
orpeeneHre MOJIEKYIIpHOU (HopMyITbI
OPraHMYECKOro BEUIECTBA M0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISAIINX B
ero cocraB. Cucremaruzanus U
000011IeH1Ee 3HAHUH 110 TEME




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tewa ypoka Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
AJIKEHBI: TOMOJIOTUYECKHUI P, oOmast
(dhopMyIia, HOMEHKIIaTypa, JJIEKTPOHHOE U
14 IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI. 1
CTpyKTypHas U UC-TPAHC-U30MEPUS
AJIKEHOB
15 ®u3nyecKkue 1 XUMHYECKHE CBOMCTBA 1
ankeHoB. [IpaBnno MapkoBHHKOBa
16 CriocoObI rmoTydeH s 1 IPUMEHEHNE 1
AJIKEHOB
[Ipaktrueckast pabora Ne 1 mo Teme
17 "[Tonyuenue FTUICHA M U3yYCHHE €TO 1 1
CBOMCTB"
Pemenne pacuéTHbIX 3a1a4u Ha
18 OTIPEJICTICHUE MOJICKYJIIPHOUN (hOPMYJIbI 1
OpPraHUYeCcKOro BellecTBa
AnKanueHsl: CONpPsKEHHBIE,
19 W30JIMPOBaHHbIC, KyMYJIHUPOBAaHHBIE. 1
Oco6EeHHOCTH 3IIEKTPOHHOTO CTPOSHUS
20 XUMHUUECKUE CBOMCTBA CONPSHKEHHBIX 1
JIMEHOB
21 CrniocoOblI 1osTyueHust 1 IpUMEHEHNe 1

AJIKaIUCHOB




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/m Tema ypoka Bcero Konrpoaeneie  Ipakrireckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
AJIKUHBI: TOMOJIOTUYECKHIA Psifl, 00Ias
29 dhopmyna, HOMEHKIIATypa, MJIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHNUE MOJICKYIT,
(uznueckue cBoiicTBa
23 XMMHUYECKHE CBOICTBA alIKUHOB 1
24 KavecTBeHHBIE peakli HAa TPOMHYIO 1
CBSI3b
o5 CriocoOBI TTOJTy9IeHUST ¥ IPUMEHEHUE 1
AJIKHHOB
26 Pemenne 3aga4: pacy€Tsl 0 ypaBHEHHIO 1
XUMHYECKON peaKiuu
97 CucreMaruzanys 1 0000IIeHNEe 3HAHUN 1
110 TEME
ApeHBbI: TOMOJIOTHYECKUI Psifl, 00IIas
dhopmysia, HOMEHKIATypa. DIEKTPOHHOE U
28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT 1
OeH3071a U TOIyoJia, NX GU3UYECKUE
CBOMCTBA
29 XHWMHUYECKUE CBOMCTBA apEHOB: PEAKIIUU 1
3aMeIeHH
XVMUYECKUE CBOMCTBA aPEHOB: PEAKIIUU
30 MIPUCOETUHEHMS], OKUCIIEHHE TOMOJIOTOB 1

Oen3oia




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
31 OcoOeHHOCTH XUMUYECKUX CBOMCTB 1
CTHpOJIa
Pemenue pacu€rHbIx 3a1a4 Ha
32 OTIpeieNIeHNe MOJIEKYJIIPHON (OPMYJIIBI 1
OpPTaHWYECKOTO BEIIeCTBA
33 CriocoOBI TTOJTyYIEeHUS ¥ IPUMEHEHUE 1
apeHoB
34 I'eHeTHYeCKas CBSA3b MEXKIY PA3THUHBIMH 1
KJIacCaMH YTJIEBOJOPO/IOB
Pacuérbl o ypaBHEHUAM XUMHUYECKUX
35 peaknuii. Cucremaruzaius u 00001eHne 1
3HaHUU 1O TEME
36 [Ipuponnsriii ra3. [lomyTHbeie HEDTAHBIE 1
rasbl
37 KaMeHHBIi yrois u IpoayKThl €ro 1
nepepaboTku
Hedtb 1 ciocoOsI €€ mepepaboTKHy.
38 [IpumeHeHue NpoayKTOB MepepadoTKu 1
HedtH
39 I'eneTnueckas CBS3b MEXKIY Pa3IMUHBIMU 1

KjlacCaMU yrijieBOAOPOOOB




n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEeaKLIUU
3aMelleHus TajJoreHa

41

JeWcTBue menoyuent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U [IMHKOM

42

Cucrtematusanusa 1 00001IIeHNE 3HAHUI
1o paszaeny "Yriaeroaopoas”

43

KontponbHas padoTa o teme
"Yraesomopobr"

44

[IpenenpHBIC OTHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHH psiji, obmas popmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KIIaCCU(PHUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XHUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJIHOATOMHBIX CITUPTOB

46

Crioco0n1 MOJIYUCHUA U IPUMCHCHUC
OJIHOATOMHBIX CITMPTOB

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U
n30Mepusi, 0COOEHHOCTU (PU3UYECKUX U
XMMHUYECKHUX CBOICTB




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOr0aToOMHBIC CITUPTHI: ATUIICHTITUKOIb
48 U TJIMLEPUH, UX (pusndeckue u 1
XUMHYECKHUE CBOMCTBA
49 Crioco0bl MosTy4eHus U IpUMEHEHUe 1
MHOTOATOMHBIX CITUPTOB
@DeHoII: CTPOEHUE MOJIEKYJIBI,
50 (buzmveckue cBoicTBa. TOKCUUYHOCTh 1
dhenomna
51 XuMHu4ecKue cBorcTBa (peHosa 1
59 Crioco0bl MoJTy4eHus U IpUMEHEHUe 1
(dhenomna
[IpakTrueckas padora Ne 2. Permenue
53 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME 1 1
"Crupthl 1 heHobI"
54 CucreMaruzanys 1 0000IIeHNEe 3HAHUN 1
0 TeMe
AJbAETUABI U KETOHBI: DJIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU I'PYIIIIBL; 1
TOMOJIOTHUYECKHUE Psifibl, 001mas opMya,
M30MepHs U HOMEHKIJIAaTypa
56 AJbaETUABI U KETOHBI: (PU3NYECKHE 1

CBOﬁCTBa; pCaKkinu NpUCOCANHCHUA




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypest
57 Peakiiuy OKMCIIEHUS! 1 KAYECTBEHHBIE 1
peaKIyy aNbJIeTHIO0B U KETOHOB
58 CriocoObl TToTy4YeHus albACTUIOB U 1
KETOHOB
OHOOCHOBHEIE MTpe/IeNIbHBIC KapOOHOBBIE
59 KHCJIOTHI, 0COOCHHOCTH CTPOCHUS MX 1
MOJIEKYJT
50 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX 1
KHCJIOT, UX (pU3HUYECKHE CBOICTBA
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX 1
OJTHOOCHOBHBIX KapOOHOBBIX KHACIIOT
Oco0eHHOCTH CBOMCTB MYpPaBbHHOM
62 KHCJIOTBI. MHOT'000pa3ue KapOOHOBBIX 1
KHCJIOT
OCOoOEHHOCTH CBOWCTB: HETIPENEIIbHBIX H
apOMaTUYECKUX KapOOHOBBIX,
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 1
kuciot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsTHE O TPOM3BOHBIX KAPOOHOBBIX 1
KHCIIOT
65 CrniocoOblI moTyueHust U IpUMEHEHNE 1

Kap6OHOBLIX KHUCJIOT




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

66

CrnoxHbie 3(UPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmyia, usomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKUE CBOUCTBA
3¢upoB

68

Pemenune pacu€THbIX 3a/1a4: 1Mo
YPaBHEHUIO XUMUYECKOM pPEAKIIUH, Ha
OTIpeJIeTICHUE MOJICKYJIIPHOUN (hOPMYJIBI
OPraHM4YeCcKOro BEIIECTBa

69

[Ipaktrueckas padota Ne 3. Pemenue
SKCIEPUMEHTAJIbHBIX 3a7a4 M0 TeME
"Kap6oHoBsie kucinotel. CIoKHBIS

a¢upsr"

70

XKupsr: crpoeHue, pu3nUecKue u
XUMUYECKHUE CBOMCTBA (TUAPOITHU3)

71

OcoOEHHOCTH CBOWCTB JKUPOB,
COJIEp KaIINX OCTATKHU HETIPEeAeTbHBIX
KUPHBIX KHCIOT. JKupbl B ipupoie

72

MpbIj1a KaKk COJIM BBICIIHNX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHC. IloHsATHE
O CUHTCTHYCCKHUX MOKOIINX CpeI[CTBaX
(CMC)




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypest
I'eneTnyeckas CBSI3b YIIIEBOJAOPOIOB U
73 KHCIIOPOJICOICPKANTUX OPTaHUICCKIX 1
BEIIECTB
72 Pacu€tel Mo ypaBHEHUSIM XUMHUYECKUX 1
peakuui
75 Cucrtematusanusa 1 00001IIeHNE 3HAHUI 1
10 TeMe
OO6mrast XapakTepucTHUKa YTIIEBOJIOB U
76 Kiaccuukaius yrieBo10B (MOHO-, TU- U 1
TTOJTHCaXapHU/Ib)
77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U 1
Hax0XJEHUE B IPUPOJIE
78 [IpumeHeHue rIoK03bl, €€ 3HaYeHHE B 1
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MajibTo3a U
79 nakto3a. Haxoxaenue B mpupoe u 1
MIPUMEHEHHE HCaXapuioB
[Tonucaxapumpl: cTpoeHUE
80 MaKpOMOJIEKYI, (PU3HUECKue U 1
XMMHUYECKHE CBONCTBA, MPUMEHEHHE
81 [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX 1




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pemrenne pacdyeTHsIX 3a1a4 Ha
82 orpesieNIieHUE JIOJIA BBIXOJIa MPOTyKTa 1
PEaKIUU OT TEOPETUICCKH BO3MOKHOTO
83 Cucremaru3zanus 1 0000IIeHUE 3HAHUIA 1
0 pazzieny
KonTponbHas pabota o teme
84 "Kucnmopoicoaepkaiiue opraHuuecKie 1 1
coenuuenus"
AMUHBIL: K1accu(UKalus, CTpOeHUE
85 MOJIEKYJI, 0011ast popMyIia, U30Mepus, 1
HOMEHKJIAaTypa U (PU3NYECKue CBOMCTBA
86 XUMHUYECKHE CBONCTBA aTr(aTHUECKUX 1
aMUHOB
AHWINH: CTPOCHUE aHWIIMHA,
87 0COOEHHOCTH XUMHYECKUX CBOWCTB 1
aHWINHA
88 Crioco0bl MoNTy4eHus U IPUMEHEHUE 1
anudaTuyecKux aMMHOB
AMUHOKHUCIOTBI: HOMEHKJIATypa U
89 n3oMepusi, pusnveckre CBONCTBA. 1

OT,[[eJ'ILHLIe npeaACTaBUTCIIN Q-
AMHUHOKHCIIOT




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparririeckie u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, HX
90 OHMOJIOTNYeCcKOe 3HAYCHHE aMUHOKHUCIIOT. 1
CuHTE3 ¥ THAPOJIN3 TIENTHIOB
o1 benku xak mpupoaHbIE TTOJIUMEDPHI; 1
CTPYKTYpHhI O€JIKOB
92 XUMHUYECKUE CBONCTBA OCIIKOB 1
A3oTcoaepiKalme reTepouKINIECKue
93 coequHeHMs. HyKIIeHHOBBIE KUCITOTBI: 1
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl pOJib
[Tpaktrueckas padota Ne 4. Permenue
94 9KCIIEPUMEHTAJIbHBIX 3a7a4 M0 TEME 1 1
"A3oTcoaepKaliue OpraHn4ecKue
coenuueHus"
[Ipaktuueckas padora Ne 5. Permenue
95 AKCIIEPUMEHTAJIBHBIX 3aja4 M0 TEME 1 1
"Pacnio3zHaBaHME OpraHUYECKUX
coenuHeHun"
KonTponbHas pabota o teme
96 "A30TCOJIepIKaIIe OPTaHHYCCKIE 1 1
coenuueHus"
97 OCHOBHbIE IOHATHUSL XUMUHU 1

BBICOKOMOJICKYJIIPHBIX COCIMHEHUM U




KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
METObl UX CUHTE3a —II0JIUMEPHU3aLIUS U
TTOJTMKOHACHCAITUS
98 [Tnactmaccel. YTunuzaius u nepepadoTka 1
TJIACTHKA
99 DnacToMepbl: HaTypaJlbHbII 1
CUHTETHYECKHE KayuyKku. Pe3una
Bonoxkna: HaTypasibHBIC, HCKYCCTBEHHBIC,
100 cuaTeTnaeckue. [lomumeps 1
CHeIHaIbHOTO Ha3HAYECHHUS
[Ipaktrueckas padora Ne 6. Permenue
101 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME 1 1
"Pacnio3HaBaHue miacTMacc v BOJIOKOH"
O0001IEeHE U CUCTEMATU3ALII
102 M3yYEHHOI'0 MaTepuasa o TeMe 1
"BricokOMOIEKyIIpHbIE COSTUHEHUS"
OBIIEE KOJIMYECTBO YACOB I10 102 3 5

I[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Tema Mara uudposbie
n/n ypora Bcero Konrpoaeneie  Ipakririeckue u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sJIEp. 1
XUMHYEeCKHH dJIeMeHT. M30TOIIEI
9 CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMuIecKux 3J€MEHTOB 1
(s-, p-, d-, f-amemeHTHI)
4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM 1
opOuTansIM
DNeKTpOHHBIE KOHPUTYpAIIMd aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUM
5 DNeKTPOHHBIC KOH(PUTYpAlIMX HOHOB. 1
DIEeKTPOOTPULIATEILHOCTh
[Tepuonnueckuit 3akoH u [lepuoanueckas
7 chcTeMa XuMHYecKux siaeMeHToB /I, WM. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHEH CTPOSHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1

VMU IIPOCTBIX U CJIOKHBIX BELIECTB 110
rpymnIaM 1 nepuojaam




Tema ypoka

KoaudecTBo 4acoB

KonTpoJububie
Bcero P
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

Cucrematusanus 1 0000IEHNE 3HAHU 110
TEME

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa3oBaHMs KOBAJIEHTHOM CBSI3H.
Bonoponnas cBa3b. MexMONEKyIIIpHbIE
B3aNMO/ICHICTBHS

11

BaneHTHOCTP U BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUYECKUM CTPOECHUEM

12

HpeL[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BeniectBa MosieKynsipHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJIMYECKUX PELIETOK U CBOMCTBA
BEIECTB

14

Ilonstue o AUCHECPCHBIX CUCTEMAX.
Hpe,[[CTaBJ'ICHI/Ie O KOJUIOMOHBIX paCTBOpax

15

HctunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

16

CriocoObl BBIpaKEHUSI KOHIIEHTPALUU
pacTBOpoB




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

17

Pemenue 3a1a4 ¢ ucnosib30BaHUEM
TIOHSATUH ""MaccoBasi J10J1s1 paCTBOPEHHOTO
BelecTna'", "MoJsipHas KOHUEHTpauus"

18

Knaccudukanus u HoMeHKkiIaTypa
HEOPraHMYECKHUX BEIIECTB

19

Cucrtematusanuus 1 00001IeHIE 3HAHUN 110
TeEME

20

KonTponbnas pabota o temam "CrpoeHue
aroma. [lepronyueckuii 3aKOH U
[Tepunoanueckasi cucTeMa XUMHYECKUX
anemenTtoB JI. 1. Mengneneesa", "Crpoenue
BemecTBa. MHOroo6pa3ue BemniecTs"

21

Knaccudukanus XuMHUeCKUX peakluii B
HEOPraHMYeCKON ¥ OPraHnYecKOW XUMHUH.
3aKOH COXpaHEHUsI MACChl BEIIECTB; 3aKOH
COXPAaHEHHUS U PEBPAICHUs] SHEPTUU TIPU
XUMHUYECKHUX PEaKIMIX

22

TennoBbie 3¢ (HeKThl XUMUYECKUX PEAKIUH.
TepMoxumuueckue ypaBHEHUS

23

Breruucnenus no YPaBHCHUAM XUMHWYCCKUX
peaxunﬁ U TCPMOXUMHNYCCKHUM YPAaBHCHUAM




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
CKOpoCTh XMMHUECKOH peakliuu, e€
24 3aBUCHUMOCTb OT Pa3INYHBIX (PaKTOPOB. 1
Karanus u xaranuzaropsl
25 ['oMoreHHbIe ¥ reTepOreHHbIE peaKIuu 1
[IpaxTnueckas padorta Ne 1 mo teme
26 "Bnusinue pa3nuyHbIX GaKTOPOB HA 1 1
CKOPOCTh XUMHUYECKOW PEaKInu"
97 OO6paTumble ¥ HEOOPATUMBIE PEAKIINU. 1
XHUMHUYECKOE pAaBHOBECUE
[IpakTuueckast pabora Ne 2 o Teme
28 "Bnustaue pa3nuaHbIX GaKkTOpoB HA 1 1
MOJI0)KEHNE XUMHYECKOT0 paBHOBECHS "
DNeKTpOoIUTUYECKAs JUCCOLUALU.
29 CuinbHbIe U cita0ble 25eKTposIuThl. CTEeTIeHb 1
JMCCOLMALIUN
HNounnoe npoussenenue Bojasl. Cpena
30 BOJIHBIX PacTBOPOB. BomopoaHbIii 1
nokasatenb (pH) pactBopa
31 I'maponus coneil. Peakiuu, nporekaromue 1
B PacTBOpaXx JEKTPOIUTOB
IIpaktuyeckas padora Ne 3 o reme
32 "XMMHYECKHE PEAKIIUU B pacTBOpax 1 1

IEKTPOJIUTOB"




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparririeckie H3ydeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI pecypest
OKHCIUTENEHO-BOCCTAHOBHUTEIIHLHBIC
33 peakiuu. BaxxHelmme OKUCIUTENH U 1
BOCCTaHOBHTEITH
34 MeToJ 31eKTPOHHOTO (3JICKTOHHO- 1
HMOHHOTO) OanaHca
35 DJIEKTPOJIH3 PACTBOPOB U PACILIABOB 1
BEIIECTB
36 Pemenue 3a1a4 pa3mMyHBIX THIIOB 1
37 Pemenue 3aga4u pa3auvyHBIX THIIOB 1
38 CucreMaruzanys 1 0000IIeHNe 3HAHUIN 110 1
Teme "XuMHUYECKHEe peakiuu"
39 KontponbHas padoTa o teme 1 1
"Xumuueckue peakiuu"
[TonoxxeHne HeMETaIOB B
[Tepuonuueckoil cucteMe XMMUYECKUX
40 anementoB JI. 1. Menaeneena u 1
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
Du3nyecKue CBOWCTBa HEMETAIIIIOB
41 AJIoTponus HEMETaJUIOB (Ha IIpUMepe 1
KHcIopoJia, cepsl, pocdopa u yriepoaa)
42 Bogopona: nonyuenue, puzndeckue u 1

XUMHUYECKHUE CBOMCTBA. [ napuabl




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
l"aymoreHsl: HAXOXKCHHE B IPUPOJIC,
43 CTIOCOOBI OyYeHHS, PU3UIECKUE U 1
XUMHYECKHUE CBOMCTBA
lNanorenoBopopoasl. Baxuernmme
44 KHCJIOPOJICOIEPIKAIIHNE COSTUHEHUS 1
raJloTeHOB
JlaGopaTopHbI€ U TPOMBITIVICHHBIC
45 CIOCOOBI TIOTYYEHHUSI TaJIOTEHOB. 1
[IpumeHeHne rajJloreHoB U UX COEAMHEHMI
[Ipaktrueckas padota Ne 4. Permenue
46 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME 1 1
"T"anorensr"
Kucnopon: naboparopHsie u
47 MIPOMBIIIIJIEHHbIE CLIOCOOBI MOTYYESHHUS, 1
(uznyeckue U XUMHUYECKHE CBOWCTBA.
O3oH. [IppuMeHeHue KuCI0poaa U 030Ha
48 OKcubl U IEPOKCHIbI
49 Pemenue 3a1au pa3nuyHbIX TUIIOB
Cepa: HaxOXJ€HHE B PUPOJIE, CIIOCOOBI
50 MOJIy4eHUs, (PU3NUYECKUE U XUMUYECKHE 1
CBOMCTBA
51 CepoBoniopo, cynbhubt 1




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
59 Kucnoponconepxaiiue coeAMHEHNS CEPBI. 1
Oco0eHHOCTH CBOICTB CEpHOM KUCIIOThI
[IpakTueckas pabota Ne 5. Pemenue
53 IKCIIEpUMEHTANIbHBIX 3a7a4 1o Teme "Cepa 1 1
u e€ coeMHeHUs"
A30T: Hax0X/IeHUE B IPUPOJIE, CIIOCOOBI
o4 MOJIy4eHHUs, (PU3NYECKUE U XUMUYECKHE 1
CBOMCTBA. AMMHAK, HUTPH/IBI
55 Kucnoponconep:xaiiue coeJUHEHHs a30Ta. 1
OcoOeHHOCTH CBOMCTB a30THOM KUCIIOTHI
56 [IpumeneHue a30Ta U €ro COeAMHEHUIN. 1
A3OTHBIC yI100pEeHHS
®docdop: HaxOXKIEHHE B IPUPOJE,
57 CIOCOOBI MOJTyYeHHsI, PU3UUECKHUE U 1
XuMu4eckue cpoiictBa. dochubr u
dhochun
58 Oxcugsl hocdopa, pochopcoaepxanive 1
kucnotel. Conu GpocopHOI KUCTOTHI
59 [Ipumenenue ocdopa u ero coeAMHEHUH. 1
dochopubie y1o0peHus
IIpaktuyeckas padora Ne 6. Pemenue
60 9KCIEPUMEHTAIBHBIX 3aJa4 1o TeMe "A30T 1 1

u dochop 1 ux coenuHeHU"




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
VYriepoa: HaX0XKACHUE B IPUPOJE,
61 AJJIOTPOTIHbIE MOJUPUKALINY; (PU3HUECKUE 1
Y XUMUYECKHE CBOWCTBA, IPUMEHEHHE
62 Oxcun yriepoaa(ll), okenn yraepoma(lV), 1
YroJibHasl KUCIIOTa U €€ COJIU
63 Pemenue 3a1a4 pa3muyHBIX THIIOB 1
Kpemuuii: HaxoxIeHUE B MPUPOJIE,
64 CTIOCOOBI OYYeHHS, PUIUICCKUE 1
XUMHYECKHE CBOWCTBA
65 Oxkcun kpemuaus(1V), kpeMHHEBasT KHCIIOTA, 1
CHIIUKAThI
66 [IpumeHeHre KpEMHHS U €ro COeTMHEHUH. 1
CrexkJi0, €ro noiry4yeHue, BUAbI CTEKIIa
67 Pemenue 3aga4 pa3nmuyHbIX THIIOB 1
68 CucreMaruzanys 1 0000IIeHNEe 3HAHUN 110 1
teme "Hemeramibr"
69 KonTponbHas pabota o teme 1 1
"Hemerasner"
70 AHanu3 pe3yJbTaToB KOHTPOJIbHOMN 1
paboThI, KOPPEKIUS OMINOOK
71 [Tonoxenune meramios B [lepuoanueckoit 1

CUCTCEMEC XUMHNYCCKHUX 3JICMCHTOB.




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJIOB

72

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMCHCHI/Ie MCTaJIJIOB B 6I)ITy U TCXHUKE

73

CmnaBsl MetaiioB. Kopposust MmeTamios

74

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

75

DIEKTPOXUMHUYECKUH Pl HAPSDKEHUN
MeTaiioB. OO1IHe crnocoObl MOTy4YeHUs
METaJIOB

76

OO6mras xapakrepucTuka MmeTaiuioB |A-
rpynnsl [lepuoandeckoi cuctembl

XUMHYECKUX 3JIeMEHTOB. HaTpuil u kanuii:

noxy4yeHue, GU3NIeCKue 1 XUMUICCKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

O6mras xapakrepuctuka metauioB |A-
rpymisl [leproandeckoit cuctembl
XHUMHYECKHX 3JIEMEHTOB. Maruuii u
KaJIbIIMIA: TTOJTyYeHUE, PU3HUECKUE U
XHUMHYECKHE CBOMCTBA, IPUMCHECHUE
MIPOCTHIX BEIIECTB U UX COSAMHEHUN

78

JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEHUs




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
79 AnroMuHuUI: onyyeHue, pusndeckue u 1
XUMUYECKHUE CBOMCTBA, MPUMEHECHHE
AMpoTepHbIe cBOWCTBA OKCHIA U
80 TUAPOKCH]IA ATFOMUHUS, 1
TUAPOKCOKOMILIEKCHI aTFOMUHHUS, X
MIPUMEHEHHE
81 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 1
[IpakTueckas padorta Ne 7. Pemenue
82 AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME 1 1
"Metaiuibl T1aBHBIX TOATpym"
OO01as xapakTepucTUKa METAJIOB
83 mo6ouyHbIX oArpynmn (b-rpymm) 1
[Iepnoanueckoi cuCTeMbl XUMUYECKUX
3JIEMEHTOB
84 ®u3nyecKkue 1 XUMUYECKHE CBOMCTBA 1
XpoMa H €ro CoOeIMHEHUH, UX IPUMEHEHUE
Baxkneiime coeiuHeHUs MapraHiia.
85 ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC 1
CBOMCTBa
OuznyecKkue U XUMHYECKHUe CBOICTBA
86 xene3a u ero coeagnHeHui. [lonydyenne u 1

MPUMCHCHUC CIUIABOB JKEJIC3a




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
87 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIN 1
" €€ COeTMHEHUH, NX IPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA
88 [IMHKA ¥ €r0 COeIMHEHHIA, NX TIPUMEHEHHE. 1
'iapoKCOKOMITIIEKCHI ITUHKA
[IpakTueckas pabota Ne 8. Pemenue
89 IKCIIEPUMEHTAIBHBIX 337124 110 TEME 1 1
"MerTaiibl MOOOYHBIX oArpymm"”
90 Pemenue 3aga4u pa3auvHBIX THIIOB 1
O0001IEHE U CUCTEMATU3 AN
91 M3yYEHHOT'0 MaTepuaa 1mo TeMe 1
"Meramis!"
92 KontponbHas padota o teme "Metaybr" 1 1
93 AHanu3 pe3yJibTaTOB KOHTPOJIbHOM 1
paboThI, KOPPEKITUS OMHUOOK
Ponb xumun B o0ecrieueHuu yCTOMYUBOTO
94 pa3BuTus yenoBeuecTBa. [lonsaTre o 1
Hay4YHBIX METOJIaX UCCIIEeIOBAaHUS BEIIECTB
HayuHble npuHIUIIBI OpraHU3aIiu
95 XUMHUYECKOTO MPOU3BOJICTBA. 1

HpOMLIH_IJ'IeHHLIC CIIOCOOBI MOJIYUCHUA
Ba)KHEMIIINX BEIICCTB




KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
96 XUMHYECKOE 3arps3HEHUE OKPY KAIOIIEH 1
CpeIbl ¥ €ro MOCJIEICTBUS
97 XHMHUS U 30pPOBbE YEIOBEKA. 1
JlexapCTBEHHBIE CpPEACTBA
98 Xumug muiy. Poab xumun B o0ecrieueHnu 1
MUIIEBON O€30MaCHOCTH
99 Kocmernueckue u mapdromepHbie 1
cpeacTBa. beiToBas XxuMus
XuMUs B CTPOUTENLCTBE. BaxkHelue
100 CTPOUTEIbHBIE M KOHCTPYKITHOHHBIC 1
MaTepHabl
101 XHMHS B CEINBCKOM XO3SIHCTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIEC YI00pEHUS
CucreMaruzanys 1 0000IIeHNE 3HAHUN 110
102 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET



