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HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpaMMa 1o XMMHHM Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3paborana Ha ocHoBe DexaepanibHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepannn», TpedboBaHUN K pe3ysibTaTaM OCBOCHUS
benepanbHOlt 00pa3zoBaTEILHOM MporpaMMebl cpeHero odiero oopazoanus(DOIL
COO), npexacraBneHHbIXx B DenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c¢ yu€rom KoHuenmuu mnpernojaBaHus y4eOHOro IpeaMera
«Xumus» B oOpazoBaTelnbHbIX opraHuzainusx Poccuiickoit  ®Denepanuu,
peanu3yIMX OCHOBHBIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUM
«Crtpareruu pa3ButHsi BocnuTanusi B Poccuiickoi
®enepanuu Ha nepuo 10 2025 roga» (Pacnopsixenue [Ipasurenscta PO ot 29.05.
2015 Ne 996 - p.).

XvMHsI Ha YpPOBHE YIiyOJIEHHOTO HM3YYEHHsS 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAYy4YHOI 0 00pazoBanus yuamuxcs 10—11 knaccos. U3yuenue
npeiMeTa, pealnu3yeMoe B YCIOBUSAX AU(GepeHIIuPOBAHHOTO, MPOGUIHLHOTO
oOy4eHMs, MpPU3BAHO OOecneyuTh O00HIe00pa30BaATENbHYI0 U OOLIEKYIbTYPHYIO
MOJTOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JIJIsi aJanTaiiuud uX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM U3HHU B COLIUYME, a TaKXKe JIJIS MIPOJIOJKEHUsT 00yUeHUS
B Opra"u3anusax npodecCuoHaIbHOTO 00pa30BaHUs, B KOTOPBIX XUMUS SBIISIECTCS
OJTHOW M3 IPUOPUTETHBIX JUCLIUILINH.

B nmnporpamme no XuMHUM Ha3zHaueHue npeameTa «XUMHUSD» MOIy4aeT
MOAPOOHYIO  HHTEPOPETALMI0O B  COOTBETCTBUM C  OCHOBOMOJIAraroUIUMU
nonoxkeausimu  GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€J€H, coaepKaHus,
pe3ynbTaToB OOYyYEHHS W TPEOOBaHMI K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETETLCTBOM TOMY SIBIISIFOTCS CJICAYIOIIUE BBIMOJHAEMbBIE MPOTPAMMOM 1O
XUMUU QYHKIIUH:

+  MH()OPMAMOHHO-METOAMYECKasl, pealu3alns KOTOpoh o0ecrneuynBaeT
MOJIyYeHUE TMPEACTABICHHUS O UENsIX, COAEp)KaHUM, OOIIel cTpareruu
oOy4eHwUs, BOCIUTAHUS U Pa3BUTUS O0YUYAIOIINXCS CPEICTBAMH MPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOI0 Mpoduis;

OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpas npeaycMaTpUBaeT
ONpeNeJICHUE: TMPUHLUIOB CTPYKTYPUPOBAHUSI U TMOCIEI0BATEIBHOCTH
U3y4eHUsl y4eOHOro marepuana, KOJUYECTBEHHBIX UM KaYyeCTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0JI0B K (DOPMUPOBAHUIO CONEPKATEIHHOW OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHXKCHHM O0O0yJaromuxcs B
paMKax HWTOrOBOM arrectalimi B (OpMe €IUHOrO0 TOCYJApPCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Tporpamma a1t yrimyOa€HHOTO U3YUYEHUST XUMUU:



+ yCTaHaBJIMBAaE€T HMHBAPHAHTHOE IPEIMETHOE COJepKaHUe, 00sA3aTEeNbHOE
JUISI W3Y4YeHUsT B paMKaX OTHEIbHBIX Mpoduieil, mpeaycMaTpuBaet
pacupenesieHue W CTPYKTYPUPOBAaHHME €ro 10 KiaccaM, OCHOBHBIM
COJIep>KaTeIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

- JTa€T MpUMEPHOE paciipeiesieHue y4eOHOro BpeMEHHU, PEKOMEHTyeMOr0 IS
U3YYECHUS OTJICIBHBIX TEM;

« MpeAJlaraeT MNPUMEPHYI0 MOCIEI0BATENbHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKM MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

+  JA€T METOJMYECKYI0 MHTEPIPETALMIO LENeH U 3a7a4 U3yYeHUs IIpeIMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IIPUOPUTETOB B CUCTEME
cpeaHero oOiiero o00pa3oBaHMS, COAEPKATEIBHOM  XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesbHOMN
IPOrpPaMMBI CpEIHEro o01u1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakXKe C YYETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATENIbHBIX ~ JACMCTBUM  00ydaromerocs IO OCBOCHUIO
coJiep KaHus IpeIMETA.

[lo BceM Ha3BaHHBIM MO3UIMSAM B MpOrpaMMme MO XUMHUU IPEeayCMOTpEHA
IPEEMCTBEHHOCTh C OOyYe€HHEM XHMHUU Ha YpPOBHE OCHOBHOTO OOLIETo
oOpa3zoBaHusl. 3a pejeaaMu YCTaHOBJICHHOM MTPOrpaMMoii o XUMUU 00sI3aTeNIbHOM
(MHBapHaHTHOM) COCTABIISIIOUIEH COJEp)KaHHUs Y4YeOHOro mpeaMeTra «XUMH»
ocTaéTcsi BO3MOXKHOCTH BBIOOpA €r0 BApUATUBHOM COCTABIISIFOIIEH, KOTOPAast TOJKHA
OMPENENAThCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOIO MPOQPUIIs O0yUEHHUS.

B cootBerctBUM ¢ KoHUeNnTyaidbHbIMU mnoJjiokeHusmu PIroC COO o
Ha3HAYeHUH NPEeIMETOB 0a30BOro U YMIIyOJEHHOrO YpOBHEH B cHUCTEME
nuddepeHIIMpoBaHHOTO OOYy4YEeHHUsT Ha YPOBHE CpeaHero oOuiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YIIyOJNEHHOTO W3yYeHUs] HAMpaBlieH Ha peau3aiuio
MPEEMCTBEHHOCTH € TIOCIIEAYIOIIMM 3TAINOM MOJYyYEHU XUMUYECKOT0 00pa3oBaHus
B paMKax M3Y4YEHHUs CIEIHUAIbHbIX €CTECTBEHHO-HAYUHBIX U XUMHYECKHUX
JUCITUTUIMH B By3aX M OpraHU3allUsIX CPEAHET0 MPOPECCHOHAIBHOTO 00pa30BaHusI.
B 571011 cBsA3M n3yueHne npeaMera « XuMUs» OPUEHTUPOBAHO TPEUMYIIIECTBEHHO Ha
pacimipeHne | yriayOJeHue TEOPETHUECKOW ¢ MPAKTUYECKON MOATOTOBKHU
o0y4Jaronuxcsi, BHIOPABIINX OMpeAeaEHHbIN Tpoduiib 00ydeHHUs, B TOM YHCIIE C
NEPCHEKTUBOM TMOCHAEAYIOIIETO TMOJMYYEHUsT XMMHYECKOro o00pa3oBaHUsl B
opraHm3zanusx MnpodeccuoHaNbHOro oOpa3zoBanusi. Hapsimy ¢ 3Tum, B cBere
tpeboBanuit ®I'OC COO k miaaHupyeMbIM pe3yjbTaTaM OCBOEHUs (efepabHON
00pa3oBaTeIbLHON MTPOTPAMMBI CPETHET0 O0IIEro 00pa3oBaHus U3yUEHUE MTpeMeTa
«XUMHS» OPUEHTHUPOBAHO TAK)KE HA pPEUIEHUE 3a7a4 BOCIUTAHUS U COLIMATBHOTO
pa3BUTUs OOydJarolmuxcs, Ha (POpMHUpPOBaHME y HHUX OOIICMHTEUICKTYaIbHbIX



YMEHHM, YMEHHI paluoHaIn3aluu y4eOHOro Tpyaa U OOOOIIEHHBIX CHOCOOOB
JESTENIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocraBnsiroliuMu  1peiMeTa «XuMUs» Ha YpPOBHE YIIyOJIEHHOIO H3Yy4dEeHMs
ABISIIOTCA  yrIyOn€HHble Kypchl — «Opranuueckas xumus» H  «OO0mas wu
Heopranuyeckas xumus». [lpu onpenenennn noaxoaoB K 0TOOPY U CTPYKTYpPHOU
OpraHM3alMK COAEPKAHUS ITUX KYPCOB B IPOTPAMME 110 XMUMHH 32 OCHOBY ITPUHSTHI
nonoxenuss ®I'OC COO o paznmuuusix 0a30Boro M yriayOJEHHOro ypOBHEHR
U3y4YEHUs IpeaMeTa.

OcHoBy coaepxxanust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCKass XHUMHS» COCTABISET COBOKYMHOCTh MPEAMETHBIX 3HAaHUN U
YMEHHH, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3y4Y€HHUs INpeAMeTa. JTa cHcTeMa
3HAHUI TI0JIy4aeT OIpeAeIEHHOE TEOPETUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJBIINI 00bEM (DaKTOIOIMUECKOTO MaTepuaa.
Tak, Ha yrmyOJnEHHOM YpPOBHE H3yd€HHUsS IpeAMETa OOecreuyeHa BO3MOXKHOCTh
3HAYUTEIBHOTO YBEIUUYECHHS 00bEMA 3HAHUN O XUMUYECKHX 3JIEMEHTAaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PACILIUPEHUS U YIIIyOJIEHUS IPEICTaBICHUNA O CTPOCHUU
BEILIECTBA, XWMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX NPOTEKAHUS PEeaKIHii,
paccMaTpuBaeMbIX C TOYKH 3PEHHUS XUMHUYECKONM KHMHETUKH U TEPMOJMHAMUKH.
N3yuyenne mnepuoamyeckoro 3akoHa U Ileproanueckodl CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UpPYETCs HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MTPEICTABICHUSIX
O CTPOEGHHMU aToMa. XHMHYECKass CBA3b OOBSICHSAETCS C TOYKH 3pPEHUs
SHEPreTUUECKUX U3MEHEHUH npu €€ o0pa30oBaHUM U pa3pyLIeHUH, a TAKKE C TOUKU
3peHHs MeXaHU3MOB €€ oOpa3zoBaHus. V3ydyeHHe THUIIOB peakiuil AOMOIHSIETCS
(opMupoBaHHEM TpEACTaBIECHUN 00 BIEKTPOXUMHUYECKHUX Ipoleccax M|
AJIEKTPOJIU3€E PACIIaBOB M pacTBOPOB BELIECTB. B Kypce opraHnyeckoil XUMHUH MpU
PAaCCMOTPEHUH PEAKIIMOHHOMW CIIOCOOHOCTH COEAMHEHUH ynaenserca o0codoe
BHUMAaHHE BOIIPOcaM 00 AJIEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BJIIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Ocoboe 3HaueHNEe UMEET TO, YTO Ha COJIepKaHUE KYPCOB XUMUU YTIIyOJIEHHOTO
YPOBHS U3yU€HUS Ul KJIaCCOB OIpeAeaEéHHOro nmpoduis (riaaBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep [IOMOJHEHUN K OOIIel cucteMe NpeAMETHBIX 3HAHUMN)
OKa3bIBalOT BIIMSHUE CMEXHbIEe mpeaMeTsl. Tak, Hampumep, B COJEp)KaHUU
npeaMeTa Uil KIIacCOB XMMHUKO-(U3UUECKOro Mpo@uiisi 00JblIoe 3HaUeHHe OynyT
UMETH AJIEMEHTHI y4eOHOro MaTepuana no oomein xumun. [Ipu nuzydenun npeamera
B JaHHOM CITy4yae akLIeHT OyIeT ciesiaH Ha OOLTHOCTh METO/I0B [TO3HAHUS, OOITHOCTh
3aKOHOB M TEOpUH B XUMHM M B (U3MKE: aTOMHOMOJIEKYJSpHas TEOpHs
(MonexynsipHas TeopHs B (pr3HKe), 3aKOHBI COXPAHEHHsI MACChl U IHEPTHH, 3aKOHbI
TEPMOANHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOSCHUH BEILIECTB U IPYTOE.



B 10 xe BpeMs B coiep KaHuU MPEAMETa 7S KIIACCOB XMMHUKOOHNOJIOTUYECKOTO
npo¢uiast OONbIIMKA YAENbHBIM Bec OyneT MMETh OpraHuyeckas xumusa. B sTom
cilydae NMpeAoCTaBiIseTCsl BO3MOKHOCTb /ISl 0oJiee 00CTOSITEILHOTO paCCMOTPEHUS
XUMHUYECKON OpraHnu3aliy KIETKU KaKk OMOJOTHYECKON CUCTEMBI, B COCTaB KOTOPOMH
BXOJAT, K IpPUMEpY, TaKue CTPYKTypHbIE KOMIIOHEHTHI, KaK JUIUAbI, OEJKH,
YIJIEBOJBI, HYKJIEHMHOBBIE KUCIOTBI M Apyrue. [Ipm sTOM 3HaHMA O cocTaBe H
CBOMCTBAaX IPEACTABUTENIE OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIyXkKaT
OCHOBOM i1 H3Y4YEHHMs CYIIHOCTH MpPOLECCOB (POTOCHHTE3a, JIbIXaHU,
MALLEBAPEHUS.

B mnmane QopmMupoBaHuss OCHOB Hay4yHOTO MHPOBO33PEHHUS, OCBOCHHS
OOLIEHAYYHBIX METOJOB MO3HAHUSA U OIBITA IPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUI W3y4YeHHe npeaMera «XHMHsS» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMU IpEeIMETaMH, BXOIAIIMMH B COCTaB
npeaMeTHbIX obnactelt «EcTecTBEHHO-HayuyHblE MpEeAMETh, «MareMatuka u
nHpopmaTuka» U «PyccKuil sI3bIK U TUTEPATYPAN.

[Tpu u3ydenun yueOHOro nmpeamMera « XuMus» Ha yriryOJIEHHOM YpOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOTO U CPEJIHET0 00111ero 00pa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layeil TMEePBOCTEIIEHHONW 3HAYMMOCTH SIBJISETCS (OPMHPOBAHUE OCHOB HAYKH
XUMHH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUYECKOU JEATEIbHOCTH
YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Pemenue atoi 3anaun Ha
yriIyOJlI€HHOM ypOBHE H3Y4YEHMs] HpeaMeTa IpearoiaraeT peaau3aluio TaKhX
1IeJeH, KaK:

- (opmMupoBaHMEe TPEACTABICHUNA: O MaTepPUATBHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX U ITIO3HABAEMOCTHU SIBJICHUM NPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poau B 0OecreyeHuu
YCTOMUMBOIO  Pa3BUTHUsSI  YEJIIOBEUECTBA: B  PELIEHUU  MOpoOsieM
AKOJIOTUYECKOM, SHEPTeTUYECKON U TUIIEBON 0€30MaCHOCTH, B Pa3BUTUU
MEJIULNHBI, CO3JaHNNA HOBBIX MaTE€pPUaJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevYeHnr palMoHAIBHOTO MPHUPOJONOIb30BaHusA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILeH KyJIbTypbl U€JIOBEKa, a TaKXKe 3KOJOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U PUPOIHOM CPEJIE;

« OCBOCHME CHUCTEMBI 3HAaHHUW, JIEKAIIMX B OCHOBE XHMHYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUpa: (PyHIaMEHTaIbHBIX
IIOHATUM, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOECHMH BEILIECTBA HA PA3HBIX YPOBHIX — aTOMHOM, HOHHOMOJIEKYJISIPHOM,
HaIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKMX M  KHHETUYECKHX
3aKOHOMEPHOCTSAX NPOTEKaHHWs XHMHMUYECKHUX PEaKLHUi, O XUMHUYECKOM
pPaBHOBECHM, PAaCTBOPax M JAMUCIEPCHBIX CHUCTEMaX, 00 OOLIMX HAyYHBIX
NPUHLANAX XUMAYECKOTO ITPOU3BO/ICTBA;



« (opmupoBanue y o0yJaronmxcst OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBSICHEHUS
KIIFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOM XUMHUHU, IS OOBSICHEHUS U
MIPOTHO3WPOBAHUS SBJIICHUIA, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPHUPOIY;
IPaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OIEHKH C TIO3UIUH IKOJIOTHIECKON O€30MaCHOCTH MOCIEACTBUI
OBITOBOM M TPOU3BOJICTBEHHOM JEATEIBHOCTH 4YEJIOBEKa, CBS3aHHON C
XUMHUYECKUM MTPOU3BOICTBOM, UCIIOJIB30BAHUEM U MEpepabOTKON BEIIECTB;

«  yruiyOJeHue IpeACTaBICHUNM O HAyYHBIX METOAaX MO3HAHUS, HEOOXO0JUMBIX
UL TIPUOOPETCHUSI YMEHUW OPHEHTHPOBATHCSI B MHUPE BEIIECTB U
OOBSCHEHHS] XMMHMUYECKUX SIBJICHHH, HMEIOLUX MECTO B MPHUPOAE, B
MPAKTAYECKOMN JIEITENLHOCTH U TTOBCEAHEBHOM KU3HMU.

B mnmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
GYHKIUNA TIETOCTHOM CHUCTEMBI CpellHEero oOiiero oOpa3oBaHMs MPU H3YyUYECHUU
mpeaMeTa  «XUMHs» Ha  yIaOyOn€HHOM  ypOBHE OCOOYI0  aKTyalbHOCTh
IpUOOPETAIOT TaKUE ST U 3a7a41, KaK:

« BOCIHTaHHE YOCKICHHOCTH B IIO3HABAEMOCTH SBJICHUW TPUPOIBI,
YBOXEHUS K TPOIECCYy TBOpPUECTBA B O0JACTH TEOPETUUYECKUX W
NPUKJIAJHBIX HCCIEIOBAHUNA B XUMHH, (OPMUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

« pa3BUTHE MOTHBAalMM K OOYYEHHI0O U I[IO3HAHHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueIOBEUECKUX [IEHHOCTEH;

 pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
crocoOHOCTe oOywaromuxcsi, (HOpMUpPOBaHHE y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTEITHON MpodecCHOHANBHON U 00IIeCTBEHHON IeSITEIHhHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO W TOTPEOHOCTH B
310pOBOM 00pase )KU3HH;

- (opmupoBaHre yMEHMI W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
pa3BUTHE AKOJIOTUICCKOM KYJIbTYPBI, IpHOOPETCHHE OTIBITA
0OIIIECTBEHHOIIOJIE3HOM IKOJIOTUUECKON ACATEIHHOCTH.

OO6miee yucI0 4acoB, MPEAYCMOTPEHHBIX ISl U3yUYE€HUS XUMUU Ha YTITyOJIeHHOM
ypOBHE CpeaHero obiero ooOpazoBaHus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 gaca (3 yaca B HEJIETIO).

COAEPXAHUE OBYUYEHUA

10 KITACC



OPI'AHUYECKASA XUMHUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

[IpeameT 1 3HaUEHUE OPraHUYECKON XUMHUH, TIPEICTABIEHUE O MHOT000pa3uu
OPTraHUYECKUX COCIUHECHUMN.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA. BaneHTHblE BO3MOXKHOCTH aroMa yriepofa. XUMHUYECKasl CBS3b B
OpPraHUYECKUX COCAMHEHUSAX. TUIBI THOPUAN3AIMHA ATOMHBIX OpOUTaNIelt yriiepoa.
MexaHn3Mbl oOpa3oBaHuUs KOBAJICHTHOM CBSI3U (oOMeHHBI U
JIOHOPHOAKIENTOPHBIN). TUIIBI IEPEKPHIBAHUSI ATOMHBIX OpOUTaNel, G- U T-CBA3H.
OpnunapHasi, 1BOWHAs M TpoitHas CBs3b. CIOCOOBI pa3phiBa CBS3CH B MOJIEKYJIax
opraHuyeckux BemiecTB. [loHsTHe O CcBOOOAHOM pajukaie, Hykieopuie u
anexTpodue.

Teopuss cTpoeHust opraHudyeckux coeauHennid A.M. DbyrnepoBa wu
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COCIMHEHHH. MONeKysipHble W  CTPYKTYpHbIE  (OPMYIIBI.
CrpykrypHble (OpMyJbl pa3IMYHbIX BHUJOB: pa3BEPHYyTas, COKpall€HHas,
ckenerHass. WM3omepusa. Buasl H30Mepun: CTPYKTypHas, NPOCTPAHCTBEHHAS.
DneKkTpoHHbIE 3(DPEKTHI B MOJIEKYIaX OPTAaHMYECKUX COCTMHEHUN (MHYKTUBHBIN U
ME30MEPHBIN 3P PEKThI).

[IpencraBnenne o kinaccuukanuu opraHMYeckux BemiecTB. [lonsTne o
dyHkuroHanbHOU rpynmne. 'omonorus. ['omonoruueckue psaapl. CucreMaruyeckast
HOMeHKJaTypa opranmdeckux coenunenuit (IUPAC) u TpuBHManbHble Ha3BaHUS
OTAEIBHBIX MTPEICTABUTEIICH.

Ocobennoctu 17§ KJaccupukanus OpPTraHUYECKUX peaKuu.
OKHCIINTETEHOBOCCTAHOBUTEINIBHBIE PEAKIIMN B OPTaHUYECKON XHUMHUH.

OKCHepUMEHTAIbHBIE METOJIbl W3Y4Y€HUs BELIECTB M HX MPEBpPALECHUN:
O3HaKOMJIEHHE ¢ 00pa3laMi OPraHUYECKHUX BEIIECTB U MaTepralaMy Ha UX OCHOBE,
OMBITHI 110 MPEBPAILICHUIO OPraHUYECKUX BEILIECTB MPU HArpeBaHUM (ILIABJICHUE,
oOyIJiMBaHWE W TOPEHHUE), KOHCTPYHPOBAHUE MOEJIECH MOJIEKYJl OpPraHUYeCKHX
BELLECTB.

YrieBoaopoasbl.

Anxansl. ['omonornyeckuil psaa ankaHoB, oOmas ¢popmyiia, HOMEHKIATypa U
U30MEpHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJlKaHOB,
spirubpuanzanys aTOMHBIX opOuTaeil yriaepoaa, 6-cBsa3b. OU3NUECKUE CBOMCTBA
AJIKaHOB.

XUMHAYECKHE CBOMCTBA AQJIKAHOB: pEaKLUM 3aMELICHUs, W30MEpU3aluu,
JNETHIPUPOBAHMS, TUKIU3ALMY, TUPOIN3a, KpeKUHIa, ropenus. Ilpencrasienue o
MEXaHU3ME PEAKINi paJuKaIbHOIO 3aMEILECHHMS.



Haxoxnaenue B mpupoe. CriocoObl MoSydeHus: U MPUMEHEHHE aTKaHOB.

[Muknoankanel. OOwast popmyia, HOMEHKIaTypa 1 usomepusi. OCoOOEHHOCTH
CTPOEHMS 1 XUMHUUECKHX CBOMCTB MaJIbIX (LIMKJIONPOIaH, HUKIOOYyTaH) U OOBIUHBIX
(IIMKJIOTIEHTAH, [IUKJIOTEKCaH) [UKI0aNIKaHOB. CriocoObl MOTYyUYEeHUS U IPUMEHEHUE
UKJIOAJIKAHOB.

Anxensl. ['oMonornueckuil psii ankeHoB, oOuiast ¢popmMylia, HOMEHKIATYpA.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP°TUOPHIN3ALMS
aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTPYKTypHas U TeOMETpUYecKas
(uuc-TpaHc-) uzoMepusi. PU3NUECKUE CBOMCTBA AJIKEHOB. XMMHUYECKUE CBOMCTBA!
peaKkUMy TPUCOEAMHEHUS, 3aMELIECHUS B O-MOJIOKEHUE NpPH JBOMHON CBS3M,
noymMepusanuu u okucienus. [Ipasmio MapkoBHukoBa. KauecTBeHHbBIE peakun
Ha JBOIHYIO CBs3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE ATKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (CONpsiKEHHbIE, U30JIHMPOBAaHHbIE,
Kymyaupogannsie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
naueHoB. CriocoObl MOTyYeHUsl U IPUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ['oMoJiorndeckuil pssi aakuHOB, o0mas Gopmylia, HOMEHKJIATypa U
M30MEpHs. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHWHOB,
sprubpuau3anusi aTOMHBIX opoutaieil yriaepoaa. @u3nueckue CBONCTBA aJTKUHOB.
XVWMHYECKHUE CBOMCTBA: PEaKLMU MTPUCOEINHEHUS, TUMEPU3ALIUN U TPUMEPHU3ALIUH,
okucieHus. KUciIoTHbIE CBOMCTBA aJKWHOB, HIMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIe peakiuy Ha TPOHHYIO CBsI3b. CrOCOOBI MONY4YEeHUs U TPUMEHEHNE
AJIKUHOB.

ApoMaTrhueckue yrieBoAopoabl (apeHbl). ['oMojornyeckuil psi apeHoB,
oOurast popmysa, HOMEHKIATypa U U30Mepusi. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH3o1a. Pu3nueckue CBOWCTBA apEHOB. XHMHUYECKUE
cBOicTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMH 3aMELIeHHs B OEH30JbHOM KOJIbLIE U
YTJIEBOJOPOAHOM PpaJIMKalle, PEaKIUU TMPUCOEAUHEHHS, OKHCIEHUE TOMOJIOTOB
O0enzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbLIE Ha TpUMEpEe aJKWIbHBIX PATUKaJIOB, KapOOKCUIHHOH,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTIPYIIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lonumepuszanus cruposa. CrnocoObl MoMyYeHus u
NpPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Ipupoausiii ra3. IlonytHeie HedTaHbIE ra3bl. HedTh 1 €€ nmpoucxoxaeHue.
KamenHbIil yrosp u npoaykTsl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:
NEepPEeroHkKa, KPeKUHT (TEPMUYECKUH, KaTaTUTHUYECKUH ), pUOPMUHT, TUPOJIU3.
[IponykTel nepepaboTku HEPTH, UX IPUMEHEHKE B MPOMBIIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOJOPOIOB.



DNEKTPOHHOE CTPOEHHE TAJOTE€HIIPOU3BOAHBIX YIVIEBOJOPOAOB. Peaknum
3aMEIIeHHs] TrajoreHa Ha THAPOKCOTPYMIY, HUTPOTPYNIy, IUAHOTPYIIILY,
amuHoOrpynmy. JlelicTBe Ha TaJOreHIpOU3BOAHBIE BOJHOTO U CIHPTOBOTO
pactBOopa mIENOoUH. B3auMonencTBUE AUTAIOT€HAIKAaHOB C MArHUEM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCJIMHEHHUSIX. Hcnonb3zoBanue
TAIOTCHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITYy, TEXHUKE W TIPH CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJIbl W3Y4Y€HHUsS BEIIECTB M UX MPEBpaIlCHUN:
u3ydeHne (PU3NYECKUX CBOMCTB YTIJIEBOJOPOIOB (PACTBOPUMOCTH), KaU€CTBEHHBIX
peakiuil  yriaeBoJOpoAOB Pa3MYHBIX KJaccoB (oOeclBeuMBaHHWE OPOMHOM WU
MOJIHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajius, B3aUMOJICHCTBHE alleTUIICHA C
aMMHa4YHBIM pacTBOpPoM okcujia cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTIaepoia
U BOJIOpPOJIa B OPraHUYECKHX BEHIECTBAX, MOJYYCHUE ITUJICHA M W3YUYCHHUE €ro
CBOMCTB, O3HakomJieHHe ¢ KoJuiekiusimMu «Hedts» um «VYromwsy», ¢ obpasnamu
IJJACTMACC, KaydyKOB W PE3UHBI, MOJEIUPOBAHHE MOJEKYJ YIIE€BOAOPOAOB H
raJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxkamme opranudeckue COeJMHECHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHue MOJIeKya (Ha mpumepe
METaHoJa U AJTaHoja). ['omosornueckuit psa, obmas QopMyna, H30Mepus,
HOMEHKJaTypa U  kjaccudukanus. Duznueckue CBONCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpojHBIE CBS3M MEXKAY MOJIEKYJIaMHU CIIHUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKIMU 3aMEILCHMs, JeTUApaTallii, OKHUCJIEHUS,
B3aMMOJICHCTBHE C OPTaHUYECKUMHU U HEOPTaHUYECKUMU KuciioTamu. KauecTBeHHas
peakuusl Ha OJHOATOMHBIE cUpPTHI. JleficTBME 3TaHONa U METaHOJa Ha OPraHu3M
yesnoBeka. CriocoObl MOJyYeHUs U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie aupbl, HOMeHKIAaTypa U n3oMepusi. OcCOOEHHOCTH (UNYECKUX U
XUMHUYECKUX CBOWCTB.

MHOTOaTOMHBIE CHUPTHl — OJTWICHIVIMKONb W TymnepuH. dusmdeckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMK 3aMEIICHUS, B3AUMOJICHCTBHUE C OPTaHUYECKUMHU U
HEOPTaHWYECKUMH KUCIOTaMH, KAaUeCTBEHHAs PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpeacraBnenune 0 MexaHU3Me peakiuii HykJieo(uIbsHOTO 3aMenieHus. JleiicTBue Ha
opranusm 4enoBeka. CriocoObl MOTydYeHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJICKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYMNIBI U
OenszonpHOrO sAnpa. dusznyeckue cBoicTBa (peHona. OcoOEHHOCTH XMMHUYECKUX
cBoiicTB (¢eHona. KauectBeHHble peakuuum Ha @eHod. TOKCHMYHOCTH (eHoa.
CnocoOsbI nostydeHus u npuMmeHenue denosna. GenondopmanbaeruaHas cMoJa.

KapOonwmibHble COeAMHEHUS — aTbJACTU/IBI M KETOHBI. JJIEKTPOHHOE CTPOCHHE
KapOOHUIBHON Tpynmbl. ['oMoJorMYecKre psiibl albJACTHIOB U KETOHOB, OO0IIas
dopmyna, uzoMepuss u HOMeHKIaTypa. Dusmdeckue CBOWCTBA albJETHIOB H



KETOHOB. XMMUYECKHE CBOMCTBA aJIbJAETU0B U KETOHOB: PEAaKUUU IPUCOETUHEHUS.
OxkuclieHHe albJIeTH0B, KayeCTBEHHbIE peakuuu Ha aibAerujpl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHUE ATIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HomeHkIaTypa. Puznueckue cBOMCTBa
OJIHOOCHOBHBIX MpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIy
MOJICKYJIaMH KapOOHOBBIX KHCJIOT. XUMHYECKHUE CBOWCTBA: KHUCIOTHBIE CBOWCTBA,
peakuusi STepUPUKALMKM, PEAKIUh C Y4YacTHEM YIJIEBOJOPOAHOrO paauKaia.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWMCTB HEMPEAENbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. IIlpencraBurenu BbICHIMX
KapOOHOBBIX KHCIJIOT: CTE€apUHOBas, NAJIbMUTUHOBAs, OJICUHOBAs, JUHO/IE6AS,
JUHONeH08as KUCIOThl. CrIOCOObI IOTYUYEHHS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxunble 3¢upsl. ['omonornyeckuid psn, obmias dopmyrna, U30MEpUs U
HOMeHKJIaTypa. Dusnyeckue M XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW M
HIETIOYHOM Cpeae.

XKupsl. Ctpoenue, pusnyeckre 1 XUMHUYECKHE CBOWCTBA KUPOB: THIPOIU3 B
KHUCIION U miesiouHou cpene. OcoOEHHOCTH CBOMCTB KUPOB, COAECPKAIIMX OCTATKU
HEIPEAENIbHBIX JKUPHBIX KUCIIOT. JKHpBI B IPUPOJIE.

Mp11a Kak cOJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mras xapakTepucTuka yriieBojoB. Kimaccudukanus yrieBogoB (MOHO-, IH-
U mnojucaxapuabl). MoHocaxapuabl: TJIOK03a, (PpykTo3a, ramakrosa, pudosa,
ne3okcupuoo3a. OU3NUEeCKUe CBOIMCTBA U HAXOXJeHUE B mpupojge. POTOCUHTES.
XHUMHYECKHUE CBOWCTBA IIFOKO3bI: PEAKIIUH C YYaCTUEM CIIMPTOBBIX U aJIbJIETUTHOU
IpylI, CIOMPTOBOE U MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B JKU3HENEATEIBHOCTH OopraHu3Ma. Jlucaxapuasl: caxaposa, MajabTo3a U
naKkTo3a. BoccTaHaBaMBarONME U HEBOCCTAHABIMBAIOLIME AUcaxapuabl. [ uapomms
nucaxapunoB. Haxoxaenue B npupoje u npuMmeHenue. [lommcaxapuapl: kpaxman,
JIMKOTEH M 1esuitoio3a. CTpoeHrne MakpoMOJEKyJ Kpaxmana, IJIMKOI€Ha H
Hesuono3bl.  PU3MYECKHe CBOMCTBA Kpaxmana M ILeJUTI0J03bl. XUMHUYECKUE
CBOMCTBA KpaxMalia: THUJIPOJIN3, KAUECTBEHHAs] pEaklHsi C HOAOM. XUMHUYECKHUE
CBOMCTBA IEITIONO3bI: THAPOJIN3, TOydeHHe 3(UpoB 1eumono3bl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M WX MPEBPAIICHUI:
PacTBOPUMOCTh PA3IUYHBIX COUPTOB B BOJIE, B3aUMOJECHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE 3TUJIOBOTO CHUPTA B AJIBICTUJ HA PACKAIEHHOM MEIHOM MPOBOJIOKE,
OKHCJICHHE S3TUJIOBOTO CIHPTa AUXPOMATOM Kalids (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAauyeCTBEHHBIE pEaKIMU Ha albJIeruabl (C TUIPOKCHUIIOM



muammuHcepeopa(l) u ruapoxcunom menu(Il)), peaknus rautepruHa ¢ THAPOKCHIOM
meau(Il), xumudeckue CBOHCTBa pacTBOpa YKCYCHON KHCJIOTBI, B3aMMOJICHCTBHE
pacTBopa riatoko3sl ¢ ruapokcugom meau(ll), B3auMoeiicTBrE kKpaxMana ¢ HOA0M,
peIIeHre DKCIIePUMEHTAIbHBIX 3amdad 1Mo TeMaMm «CoupTel U (EHOIBIY,
«Kapb6oHoBbie KUCI0THI. CI0KHBIE dPUPHD.

A30TCoep:Kale OPraHnYecKne cCoeTUHeHusl.

AMUHBI — OpraHWYecKHue MPOU3BOAHbIE amMmMmuaka. Kinaccudukanus aMUHOB:
anudaTHIECKUe W apOMaTUYECKUEC;, IEePBUYHBIC, BTOPUYHBIE ¥ TPETUYHBIC.
Ctpoenune Mosekys, ooOmas dopmysna, ©30MepHsi, HOMEHKIATypa W (U3UIECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alu(paTUUECKUX AMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJCHCTBUE IEPBUYHBIX AMHUHOB C a30THUCTOM KHUCJIOTOM.
Conu anKuiiaMMOHHUSL.

AHWINH — NPEJICTaBUTEb AMUHOB ApOMATHUECKOTO psifa. CTpOeHHUE aHUIIMHA.
B3anmHoe BAMsSHHME TPy aToMOB B MoOJeKyJie aHuiuHa. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWiIMHA. KadecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJy4YeHUs] U TpUMeHeHue anudarudyeckux amuHOB. [lonmydeHue aHuiIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMeHknatypa u uzomepusi. OTAelbHbIE TPEACTABUTENN
CAMUHOKHUCJIOT: TJIMIUH, anaHuH. Ousnueckue CBOWCTBA AMUHOKHCIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHMM, peaKIusi TMOJUKOHACHCAIlMK, O0Opa3oBaHHe TNENTUIHOW CBSA3M.
buonoruueckoe 3HaueHuEe aMMHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTHIOB.

benkn kak npupoaHbie noauMmepbl. [lepBUuHasi, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THAPOJIHN3, JCHATypaIus,
KaueCTBEHHbIEC PEaKLIUU Ha OENKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MPEBPAILCHHI:
pacTBopeHue O€JIKOB B BOJIE, JICHATypalus OCJIKOB MPU HArpeBaHWU, IBETHHIC
peakiuu Ha O€NKH, pelIeHHue HSKCIePUMEHTAIbHBIX 3aJa4 10  TeMam
«A30Tcoaepxalire opraHnuecKue coequHeHus» U «Pacno3HaBanne OpraHM4ecKux
COEIMHEHUI.

BricokoMouIeKyJISIpHbIE COeINHEHNS.

OCHOBHBIC TIOHSITUS XMUMHHU BBICOKOMOJICKYJIIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHbIE METOJIbBl CHUHTE3a BBICOKOMOJICKYJSPHBIX COEAMHEHUNA —
MOJIMMEPHU3ALUS U TTOJIMKOHIEHCAIIHS.

[Tonmumepubie matepuanbl. [lnactmacchl  (MONMATHIICH, MOJIMIPOIUJIEH,
NOJIMBUHUWIXJIOPU,  TOJUCTUPOJI, TMOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJMATHWICHTepedTanaT). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH



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

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumeps! criennanbHOro Ha3HauYeHUs (Te(IIOH, KeBIap, IEKTPOIPOBOISIINE
MOJIMMEPHI, OMopasiiaraeMble MOJIUMEPHI).

OKCIepUMEHTAIbHBIE METOJIbl H3y4YeHUs BELIECTB M HX MPEBpaAICHUM:
O3HAaKOMJIEHUE ¢ 00pa3lamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoB, pEIIEHHE OKCIEPUMEHTANbHBIX 3a/lad 1o Teme «Pacrno3naBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MoyieKyJasipHOM (OpMYIIbI  OPraHMYECKOrOo COSAMHEHUS TI0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIHUX B €M0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHOM
(GbopMyJIbI OPraHUYECKOro COEAMHEHUS TT0 Macce (00bEMY) MPOTYKTOB CrOPaHHUS, 110
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUH /WM HCXOTHBIX
BEILIECTB, YCTAHOBJIEHWE CTPYKTYPHOU (POpMyJIbI OpPraHMYECKOro BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOMCTB MM CHOCOOOB NOJYYEHUS, ONPEAEIICHUE T0JIU
BBIXOJIa IPOAYKTA PEAKLUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MEeXIpEeAMETHBIX CBSA3€M MPU U3yUYEHUH OPraHUYECKON XMMHUHU B
10 kiacce ocyIiecTBIsETCS YEpe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUHBIX
MOHATUM, TaK W TOHATUM, NPHUHATBIX B OTAEIBHBIX IPEAMETaX €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO01re ecTeCTBEHHO-HAyYHbIE TIOHITHS: SIBICHUE, HAYYHBIN (akT, TMIoTe3a,
TEOpHUsl, 3aKOH, aHallu3, CHHTE3, KiaccuuKalus, HaOII0JIEHUe, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

®uzuka: wMmarepus, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUUECKU YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEIMYUHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTb, SHEPIrus,
Macca.

buonorusi: kineTka, opraHusM, 2JKOCHCTEeMa, Owocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTb, ABTOTPO(QHBIN M TeTepOoTpO(dHBIA THUI MUTaHUSA, OpPOKEHHUE,
doToCcHUHTE3, [AbIXaHWE, OEJIKH, YIJIEBOJAbI, KHUPbl, HYKJIECUHOBBIE KHUCIOTHI,
(bepMEeHTHI.

['eorpadusi: mone3Hpie HCKOMaeMbl€, TOIIUBO.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC



OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTtaB aTOMHBIX fAliep. XUMHUeCKUW 3neMeHT. M3otomnbl. CtpoeHue
AIEKTPOHHBIX 00O0JOYEK AaTOMOB, KBAaHTOBBIC UHCIIA. JHEPrEeTUUYECKUE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukanus XuMUYECKUX JIEMEHTOB (s-, P-,
d-, f-anements). PacnpenencHue SJEKTPOHOB IO aTOMHBIM — OPOHUTAJISM.
DneKTpOHHBIC KOH(GUTYpAIIUHA aTOMOB JJIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHUOJIOB B
OCHOBHOM U BO30Y>XJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(DUTypalli HOHOB.
DIIEKTPOOTPULIATEBHOCTD.

Ilepnognueckuit 3akoH U llepuoanueckas cucremMa XUMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CBsi3b NMEPUOJNYECKOTO 3akoHa M Ilepmogmyueckoil CUCTEMBI
XMMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPHUEN  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CJIIOKHBIX BEIIECTB 10 PyNIaM 1 epuoaaM. 3Ha4YE€HUE NEPUOIUIECKOTO
3akoHa [[.1. MeHaeneena.

XUMHUYECKast CBA3b. BHAbl XUMHYECKOW CBSI3U: KOBAJICHTHAs, WMOHHAs,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHMS KOBAJICHTHOM CBsI3U: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA. JHEPrus U IMHA CBSA3U. [[0IApHOCTD, HAMPABICHHOCTH U
HACBhIIIAEMOCTh KOBAJICHTHOW cBsi3u. KpatHele cBs3u. BopoponHas CBs3b.
MexXMONEKYIIApHBIE B3aUMOICUCTBHUSL.

BaneHTHOCTP W BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBA3b BJIEKTPOHHOU
CTPYKTYpPBbl MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (Ha MPUMEPE COEAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0O KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIWHEHUH.
IToHATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJEKYJSIPHOTO  CTPOCHMS.  THIIbI
KPUCTAUTUUECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o aucnepcHbix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUTOUAHBIX pacTtBopax. CrmocoObl BBIpaXEHHUS KOHIICHTPALIUA PACTBOPOB:
MAaccoBasi JOJIsl BEUIECTBA B PACTBOpPE, MOJISIpHAsl KOHIeHTpanusi. HaceieHusie u
HEHACBIIIEHHBIC PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanys u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. TpHUBUATBHBIC
Ha3BaHUA OTJICJIbHBIX MPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX peakIuii B HEOPTAHMYECKOW W OPraHUYECKOU
XUMHUU. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH COXPAHEHHS M MpEeBpalleHUs
SHEPIruM MPU XUMUUYECKUX peakiusx. TernoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepMOXUMUYECKUE YPABHEHUS.



CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['omoreHHsbIe U reTeporeHHble peakiuu. Karanus u kaTaiu3aTopsl.

OOpatumble 1 HEOOpaTUMBbIE peakIi. XuMUueckoe paBHoBecue. KoHcranrta
XUMUYECKOTo paBHOBecus. DakTophl, BIAUSIONIME HA MOJOKEHUE XUMHYECKOIO
paBHOBECHUS: TeMIEpaTypa, JaBJICHUE U KOHIEHTPAIMKU BEIIECTB, YYaCTBYIOIIUX B
peaxuuu. [Tpuanun Jle [larense.

Onektposmtuyeckas nauccormarus. CunbHble HW  cla0ble  AJICKTPOJIUTHI.
Crenenp muccoumanuu. Cpena BOIHBIX PacTBOPOB: KHUCJIOTHAas, HEUTpasbHas,
menounas. Bogopoansiii nokazarens (pH) pactBopa. ['maponus cosneid. Peakiun
MOHHOTO OOMEHa.

OKHCIIUTENTFHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHUCIICHUA.
OkucnauTenab W BOCCTAHOBUTENb. lIpollecChl OKHCIEHHUSI W BOCCTAaHOBJICHUSI.
Baxneiiliie OKUCIMTENW M BOCCTAHOBUTENHU. MeETOJ| SJIEKTPOHHOro OaliaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB M WX MPEBpAILCHUI:
pa3lIoKEHUE TEpPOKCHUJIa BOAOpPOAA B NPUCYTCTBUM KATAIM3aTOpa, MOMIEIH
KPUCTAJUIMYECKUX PEHIETOK, MTPOBEJACHUE PEAKIIUNA HOHHOTO 0OMEHA, OMNpeieTICHUE
Cpelbl PAacTBOPOB C IOMOIIBI0O HHIUKATOPOB, M3YYCHUE BIIMSHUS Pa3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHMHUYECKOW pEaKIMH U TMOJO0XKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranunyeckasi xumusi.

[Tonoxxenue HemetaiyioB B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 OCOOCHHOCTH CTPOCHHUS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETaJUIOB. AJUTOTPOIHS HEMETAIOB (Ha IpUMEpPE KUCIopoaa, cephl, pocdopa u
yriiepoza).

Bonopon. Ilomyuenue, du3uyeckue M XHMHYECKHE CBOMCTBA: PEAKIHH C
MeTaJlJIaMU U HEMETaJJIAMH, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ nipuabl. TonIuBHbBIE
AJIEMEHTHL.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONy4YeHHSs, (PU3HUECKHE U
XuMUueckue cBoicTBa. ["amoreHoBomopoabl. BaxkHelme KUCIopoacoaepKaime
COEIMHEHHUsI rajoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI MOIYYEHUS
rajnoreHoB. [I[pumMeHeHne raJjoreHoB U X COCIMHEHUM.

Kucnopon, o3on. JlabopatopHble U MPOMBIIIEHHBIE CIIOCOOBI MOJYYCHUS
kuciopoaa. @u3nMveckue U XUMHUYECKHE CBOWCTBA U NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI ¥ IEPOKCHUJIBI.

Cepa. HaxoxneHwe B mnpupoje, CIOCOObI TOJydeHUs, (U3UYECKUE U
xumudeckue cBoiictBa. CepoBomopon, cyiabdumbl. Oxcun cepwi(1V), oxcup
cepri(VI). CepHucTast u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBONCTB CEpHOM
KUCIOTHL. [IpuMenenue cepol U €€ COeIUHEHUN.



Azotr. Haxoxxnenue B mpupojsie, CHOCOObI TOMy4YEHHS, (PUINYECKUE WU
XUMHYECKUE CBOMCTBA. AMMUAK, HUTpUAbL. OKCUIbI a30Ta. A30TUCTasi U a30THAas
KHUCIIOTHI U X cOJu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azoTa
U €r0 COCAMHEHUN. A30THBIC YIOOpEHHUS.

®ocdop. Haxoxnaenue B Mpupojae, CHOCOObI MOMy4YeHUs, (U3MUYECKUE U
xumudeckue cpoictBa. Pochuasl u dochun. Okcuabl docdopa, dochopHas
kuciota u e€ comu. llpumenenue ¢ocdhopa um ero coemunenuii. dochoprbie
ya00peHus.

VYrnepon, HaxoXAeHHE B IpHpoae. AJIOTPONHBIE  MOIAU(UKALUU.
®u3znyeckrue M XUMUYECKHE CBOMCTBA NPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogom. Okcun yraepona(ll), oxcun yrinepona(IV), yronbpHas kuciora u e€
COJIU. AKTUBUPOBAHHBIA yrojb, aicopOuus. PysiepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. IIprMeHeHue mpocThIX BELIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COCIUHEHU.

Kpemunii. Haxoxnenwe B mpupojie, crocoObl NOJy4eHHs, (U3UUECKUE U
xuMuueckue coiictBa. Okcupa kpemHusA(IV), kpeMHuEBasi KUCIIOTa, CUJIMKATHI.
[Iprmenenne kpeMHus 1 ero coentnHeHu. CTEeKI0, €ro NoJIy4eHre, BUIbI CTEKIIA.

[Tomoxenne meramnoB B llepuonnueckor cucteMe XMMHUUYECKUX 3JIEMEHTOB.
OCo0OEHHOCTH CTPOCHHS DJEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmume
(¢u3nueckue cBoWcTBa MeTayuioB. lIprMeHeHHME METalIoB B OBITY U TEXHHKE.
CmutaBel METAIIOB.

DNEeKTPOXUMHUUYECKUI psi  HampspkeHud  MertamioB.  OOmme  crnocoObl
MTOJTYy4YEHHUS METaJIJIOB: TUAPOMETAILTYPIHs, MUPOMETAJLTYPIHs,
anekrpometaiutyprus. llonsarue o koppo3unm MerawioB. CrnocoObl 3alIUTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka metaiioB I[A-rpynmel Ilepuoanueckoil cuctemsl
XUMUYECKUX 2JIeMEeHTOB. HaTpuii 1 kanuii: monydeHue, pu3nieckrue 1 XUMUIECKue
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUHN.

O6mas xapaktepuctuka MertamuioB IIA-rpynmner [lepuonnueckoil cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maruumii W Kajbllui: mMojdydeHue, (Quanyeckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.
XKécTkocTb BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AIOMUHWMI: TTOTy4YeHne, PU3NIECKHe U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE
IMPOCTOr0 BEIIECTBA M €ro coeauHeHuil. AMQoTepHBIE CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmrast  xapakTepuCTHKa MeTauioB To0ouHbIX moarpynn  (b-rpymm)
[leproanueckor CUCTEMbI XUMHUYECKHUX JJIEMEHTOB.



du3nvecKrue U XMMHUYECKUE CBOMCTBAa XpoMa U €ro coequHeHuil. OKCuabpl 1
ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTsl u AuXpomaTtbl, HUX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEHne Xxpoma.

Ou3NUeCKue M XHWMHUYECKHME CBOMCTBA MapraHlla HU €ro COECAUHCHUMU.
Baxneiimue coemunenus wmapradna(ll), wmapranma(IV), wmapranna(Vl) wu
mapranna( VII). [lepmanranaT kanusi, €ero OKUCIUTENbHBIE CBOMCTBRA.

du3znvecKkue U XMMUYECKUE CBOMCTBA JKejie3a U ero coenuHeHud. OKCcuapbl,
ruapokcusl u cou xenesa(ll) u xxeneza(Ill). [Tonmyyenue u npuMeHeHue Keaesa u
€ro CIUIaBOB.

OU3NYECKUEe U XUMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuil. [lomyuenue u
IIPUMEHEHUE MEIU U €€ COCTUHEHUM.

[uHk: nonyyeHue, (PU3HUECKHME U XUMHYECKHE CBOWMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHUJA U THAPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeneHune
LIMHKA U €r0 COCIMHEHUM.

DKCNEPUMEHTAIbHBIE METOJAbl H3YYEHHUSI BEIIECTB W HUX MPEBPAICHUN:
u3ydeHue oOpaslloB HEMETAIOB, TOpeHue cepbl, (ocdopa, xeneza, MarHus B
KHCIIOPOJIE, HM3Y4YEHHE KOJUIEKUMH «MeTambl M CIUIaBbl», B3aWMOJICHCTBUE
IIEJIOYHBIX U MIEJIOYHO3EMEIBHBIX METAUIOB C BOJOUN (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBUE IIMHKA M >KeJie3a C pacTBOpaMU KHUCJIOT U
IETI0YEN, KAUECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHUE AaHMOHBI, KATHOH BOJOPOAA
W KATMOHBI METAJUIOB, B3aUMOJCUCTBHUE THUIAPOKCUAOB AIIOMHHUS W IMHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, pEeHIEHUE SKCIEPUMEHTAIBHBIX 33/1ad MO TEMaM
«l"amorens», «Cepa u e€ coeauHeHus», «A30T U Gochop U UX COCAUHEHUSY,
«MeTasbl TIaBHBIX TOATPYIID», «MeTamibl MOOOYHBIX TOATPYIII.

XUMHSA U )KU3Hb.

Ponp xumun B oOecriedeHrH yCTOWYUBOTO pa3BUTHA denoBedyecTBa. [lonarue
0 Hay4YHbBIX METOAAaX MO3HAHUS U METOAO0JIOTMU HAy4YHOTro uccienoBanus. Hayunbie
MPUHLUIBI OPTaHU3AIMN XUMUYECKOTO MPOU3BOJICTBA. [IpOMBIIIITIEHHBIE CITOCOOBI
MOJIYYCHHSI BXHEHIINX BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHaKa, CEpPHOMN
KHUCJIOTHI, MeTaHoJ1a). [I[poMBIIIITIEHHBIE CTIOCOOBI TTOTYYEHUS] METAJIJIOB U CILJIABOB.
XHAMHUYECKOE 3arpsSI3HEHUE OKPYKAKOLIEN CPENBI M €T0 MOCIEACTBUS. Pob XUMuu B
o0ecTieYeHUN dHEPIeTHICCKON 0€30IMacCHOCTH.

XuMHusl W 3I0pOBbE 4elloBeKa. JlekapcTtBeHHble cpencrtBa. [IpaBuia
WCIIOJb30BaHUA JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHBI.

XVMHUsI TIAIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIe J00aBKU. Poib xumuu B
oOecreyeHn MUIIeBOi 0€30MMacHOCTH.

Kocmernueckne u mapdromepHsie cpenactBa. beitoBas xummus. [lpaBuma
0€30I1aCHOTr0 UCTIOIB30BaHUS ITPenapaToB OBITOBON XHMHH B TIOBCETHEBHOM JKU3HHU.



Xumus B CTPOUTEILCTBE: BAXKHEHUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XUMHUS B CEIIBCKOM X03sicTBe. OpraHuvecKue ¥ MUHEpaIbHbIC YI0OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHUaIIbl, KPACKHU, CTEKJIO, KEpAMUKA.
Marepuansl A1 31€KTpOHUKH. HaHOTeXHOIOT U .

Pacuérurlie 3agaun.

Pacuétsl: mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce I 00bEMY OJJHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, MACChI
(o0béMa, KoTMYEeCTBA BEILIECTBA) IMTPOAYKTOB PEAKIIUHU, €CJIU OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEICIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BENIECTBA, MACCOBOM JI0JIM U MOJISIPHOM KOHIUEHTPALUH BEIIECTBA B
pacTBOpPE, AOJIM BBIXO1A MPOAYKTA PEAKIIUHA OT TEOPETUUECKU BO3MOMXKHOTIO.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi  MEXNpPEIMETHBIX  CBSI3€M MpU  HU3y4YEHUH  OOmIeH U
HEOpraHn4ecko xuMuM B 11 Kiracce OCyIIECTBISAECTCS YE€pE3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK W MOHATUMA, MPUHATHIX B OTACIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIC TTOHATHS: SBJIICHHE, HAYYHBIN (DAKT, THIOTE3a,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KiIacCU(UKaIMs, MEePUOJUIHOCTh, HAOIIOJEHUE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJIENIb, MOJICTUPOBAHHUE.

dusznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUI YPOBEHD, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BELIECTBa, HWACAIbHBIN Ta3, (QU3NUYECKUE
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opranu3M, 3KocucTeMa, ornocdepa, MeTadosIM3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YIJIEBOAbI, HYKJIECHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOILIMBO,
pECYpCHI.

TexXHOJIOTHS: XUMUYECKasT MPOMBIIUIEHHOCTh, METAJUTYPIrUs, CTPOUTEIIbLHbBIC
MaTepHuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAs MPOMBIIUIEHHOCTD,
dapMareBTHYCCKASA MIPOMBIIIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX
MpENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaT€pHalOB, JJEKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS HNPOI'PAMMBI 110
XUMHUHN VYIJYBJIEHHOI'O YPOBHSA HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

HHaHI/IpyeMBIe PE3yJIibTaTbl OIIUMPAIOTCA HaA BCAYIIHC IICJICBLIC
YCTAaHOBKH, OTpaXaroliuc OCHOBHOﬁ, CYHI@CTBGHHLIﬁ BKJIad I/ISYIIaGMOﬁ
nporpaMmbl B PpPa3BUTUC JIMYHOCTHU 06yLIaIOHIHXCSI, UX CIIOCOOHOCTEH ¢
HCIIOJIb30BAaHHUCM 060py,ZIOBaHI/I}I LHCHTpAa «Touka pocTa».

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM TOJIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUs BBIJICJICHBI CJEAYIOIIME COCTABJISIONIME: OCO3HAHUE
0Oy4aloIMUMUCA POCCUNCKOM TpaXJIaHCKOW HUJAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEACIICHUIO; HAIMYNE MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCSd PYKOBOJACTBOBATHCA
OPUHATBIMA B OOIIECTBE TMpaBWJIaMd M HOPMaMH TIOBEJACHUS; HAJIWYUE
IPaBOCO3HAHUS, HKOJIOTHYECKON KyJIbTYPhI; CHIOCOOHOCTH CTABUTH 1I€JIK U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS TMpEIMeTa «XHUMHS» OTPaXKaroT
c(hOpPMUPOBAHHOCTh OMbBITA TIO3HABATEIBHON U MPAKTUYECKOW AEATEIbHOCTU
00yyJaromuxcs B Mpoliecce peain3aiu 00pa3oBaTeIbHOM €SI TEIHLHOCTH.

JIMYHOCTHBIE pE3yJbTAaThl OCBOCHUS TMpeIMeTa «XHUMHS» OTPaKaroT
c(hOpPMHUPOBAHHOCTH OMbBITA TO3HABATEIBHON U MPAKTUYECKOW AEATETbHOCTU
o0yyJaroImuxcsi B MpoIecce peanu3aliu 00pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUS .

OCO3HaHMS 00yYaIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH,
YBOKEHUSI K 3aKOHY U MPABOMOPSJIKY; MPEACTABICHUS O COLUAIBHBIX HOpPMaxX U

paBUJIaX MEXIUYHOCTHBIX
OTHOLIEHHUM B KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JEATEIBLHOCTH
IpU CO3/IaHUM yUEOHBIX MPOCEKTOB, PEIICHUH YUYEeOHBIX M MO3HABATEIbHBIX 3aj1ad,
BBITIOJIHEHUN XUMUYECKHUX IKCIIEPUMEHTOB; CITOCOOHOCTH TOHMUMATh U MIPUHUMATh
MOTHUBBI, HAMEPEHHUSI, JIOTUKY U
apryMEHTBI IPYTUX MPH aHAJIU3€¢ PA3IMYHBIX BUIOB yUeOHOU JACATEIHHOCTH, 2)

NATPUOTHUYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIICIUIO



OTEYECTBEHHOW XMMHH; YBaXEHHS K IPOIECCY TBOPUECTBA B OOJACTH TEOPHH U
IPAKTUYECKOTO IMPUJIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAyKU €CTh
pe3ysibTaT JIUTENbHBIX HAOMIOJEHWH, KpPOMOTIMBBIX 3KCHEPUMEHTAIbHBIX
MTOMCKOB, TOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IIOJYUYEHUU U TIOCIIEAYIOIIEM aHAIN3E
MH(POPMAIIUU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalluH, CBA3aHHbIE C XUMHYECKUMU SIBICHUSMH,
U IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI M LIEHHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEJEHUE M IMOCTYIKU CBOMX
TOBapHILEH C MO3UIUN HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS
NOCJIEICTBUN ITOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPHI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 3/0pOBOTO M Oe3omacHOro obpas3a >KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOUIEHUS K COOCTBEHHOMY (PU3HYECKOMY U
ICUXUYECKOMY 3/I0pOBBIO; COONIOACHUS NpaBHJI O€30MacCHOr0 OOpalleHus ¢
BEILIECTBAMH B OBITY,

MTOBCETHEBHOM >KU3HU, B TPYAOBOW AEATENBHOCTH; MOHUMAHUS LEHHOCTH MPaBUII

MH/IUBHUIYaJIbHOTO U KOJUIEKTUBHOTO
0€30MacHOro MOBEACHHS B CUTYALUSIX, YTPOXKAIOIUX 3J0POBBI0 U JKU3HU JIIOACH;

OCO3HaHMS MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JI5, HAPKOTHKOB, KypeHus); D)

TPYA0BOI0 BOCIIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEA0BATENIbCKOM
NESTeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW APYrHMX BHAAX
JEeSATEIbHOCTH; YCTAHOBKM Ha AKTUBHOE YYaCTUE B PEILICHUH NMPAKTUYECKHUX 3a/1a4
COLIMAJIbHOW HANpaBiIEHHOCTH (B paMKax CBOEro Kiacca, IIKOJbl); HHTEpeca K

NPAaKTHYECKOMY M3YUEHHIO MPOQPECCU pa3IMuHOro pojia, B TOM
YHCIie Ha OCHOBE MIPUMEHEHUS PEIMETHBIX 3HAHUI TI0 XUMHH;, YBAXKCHHS K TPYIY,
JIOJSM TpyZa U pe3yJpTaTaM TPyI0BOM IEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHIAMBUIYAJTbHOM TpAaeKTOpUU o00pa3oBaHusi, Oyayuied mnpodeccun U
peanu3anuy COOCTBEHHBIX U3HEHHBIX MJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTMYECKHU L[EIeCO00Pa3HOr0 OTHOUICHHS K IPUPOJIE KaK UCTOUYHUKY
CYLIECTBOBAHMS U3HM Ha 3emiie; TMOHMMAaHHS TJIOOAJIBHOIO Xapakrepa

HKOJIOTMYECKUX NMPOOJIEM, BIUSHUS



DKOHOMMYECKHX ITPOLIECCOB HA COCTOSHUE IPUPOJHOW M COLMAIBHOM CpPENbL;
OCO3HaHUsI HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTHKEHUN XUMUH JIJIs1
pEeLIEHUs BOIPOCOB PAIMOHAIIBHOTO MPUPOAONOJIb30BAHUS; aKTUBHOTO

HENIPUATUS JEUCTBUM, MPUHOCAIINAX Bpell OKpYKarolleH MPUPOTHOU
cpene, yMEHHUS! IPOrHO3UPOBATh HEOJIATONPUATHBIE SKOJOTUYECKHUE MTOCIEICTBHS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATh UX; HATUYUS PA3BUTOTO
AKOJIOTMYECKOTO MBILUIEHUS, IKOJIOTUYECKON KYJIbTYpbI, OIIBITA

NEATEIIBHOCTH JKOJIOTMYECKOM  HANPABICHHOCTH, YMEHMS
PYKOBOJCTBOBAThCA MU B ITIO3HABATEIbHON, KOMMYHUKATUBHON U COI[UATIBLHOMN
MPaKTHUKE, CIOCOOHOCTH 151 YMEHUS AKTUBHO  IPOTHUBOCTOSITH

uaeoI0run xemopooumu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

MHPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTUKH;, IMOHWMAaHUS CIEIU(PUKA XUMUU KaK HAYKH,
OCO3HaHusl €€ poiau B (OPMUPOBAHMHM PALMOHAIBHOTO HAYYHOTO MBILIICHUS,
CO3/IaHMHU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAlOUIeM MHUpE KaK O €IUHCTBE
OpPUPOABI U YEJIOBEKA, B IMO3HAHMM NPUPOJIHBIX 3aKOHOMEPHOCTEW W pELICHUU
npoOJeM COXpaHEHUS MPUPOJHOIO PAaBHOBECHS; YOEXKIEHHOCTH B 0COOOMU
3HAYMMOCTH XHMMHMH JUII COBPEMEHHOW LHBWIM3ALUUU: B €€ T'yMaHUCTUYECKOMN
HaIIPaBJIECHHOCTH U BaYKHOM POJIM B CO3/ITaHNM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI,
B PEIICHHH TIJ00aNbHBIX MPOOJEM YCTOMUMBOIO pPAa3BUTUSl YEIOBEYECTBA —
CBIPHEBOM, SHEPTETUUECKOM, TTUIIIEBOM M IKOJIOTHYECKOM 0€301aCHOCTH, B Pa3BUTHHU
MEJUIMHBI, 00E€CIIEYEHUH YCIOBUM YCIIEITHOTO TPYa U SKOJOTUYECKU KOM(POPTHON
’KU3HU Ka)KJ0T0 ujieHa 00LIECTBa; €CTECTBEHHO-HAyUYHON I'paMOTHOCTH: TOHUMAaHUS
CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIOJb30BaTh MOJIy4aeMble 3HAHMS JUJIs aHaIW3a U OOBSICHEHUS
SBJICHUM OKPY>KAIOLIEr0 MUpPa U MPOUCXOJAIIMX B HEM U3MEHEHUN, YMEHUS A€JIaTh
000CHOBaHHbBIE 3aKJIIOUEHHS] HA OCHOBE HAYYHbIX (DAKTOB U MMEIOIIMXCS TaHHBIX C
LEJIbI0 TOJYYEHUs JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTHM CaMOCTOSITENBHO
UCII0JI30BaTh XUMHYECKUE 3HAHUS JUISI
penieHus npo0JieM B peasbHbIX JKU3HEHHBIX CUTYAIIUSIX; HHTEpeca

K MO3HAHUIO, UCCIIEN0BATEIBLCKON IESATENBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY  O0Opa3oBaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN IO XUMHUHU B
COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSIMH; UHTEpECa K OCOOCHHOCTSIM Tpyia B
pasnu4HBIX chepax MpoPpecCHOHATBHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE Pe3yJbTaThl OCBOEHHUS MPOTPAMMBbI [0 XUMHUU Ha YPOBHE
CpelnHero o01ero oopa3oBaHus BKIKOYAIOT:

3HaYUMBIe  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIE) OOICHAYYHbIC MOHSITHS, OTPAXKAIOIIUe
[EJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrus, SIBJIICHUE,
npolece, cucTeMa, HayyHbId (hakT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHUsi, HCCIeAOBaHUe, HAOJIIOJEHUE, H3MEpPEHUEe, JKCIEPUMEHT U JIpyrue);
YHUBEpCaJIbHBIC ydeOHBIC JIeHCTBUA (TIO3HABaTEIbHBIE, KOMMYHUKATHBHBIC,
peryJisTuBHbIE), oOecneunBaronre GopmMupoBanrue GyHKIMOHATBHOM TPaMOTHOCTH
Y COIMAJIbHOM KOMIETEHIIUHN 00yYarOIIuXCs;

CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOECHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKNE 3HAHUS U YHHUBEPCAJIbHBIE Y4YCOHbIC
JNEUCTBHUS B MO3HABATEIBHON U COLMAIIBHON ITPAKTHKE.

MeranpenMeTHbIE PpE3yJbTaThl OTPAX)alT OBJIAJICHUE YHHBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYISTUBHBIMU
JNECUCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

1) 6a3oBbIe JIOTHYECKHE JAeiiCTBHUS:

CaMOCTOSATENIbHO  (OpPMYIUPOBaTh M aKTyalIM3upoBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;  ONPEACNATh LENH JACATEIbHOCTH, 3alaBas
napaMeTpbl U KpUTEPUU UX
JOCTHKEHUSL, COOTHOCUTh PE3YJIbTaThl AEATEIBHOCTUA C MOCTABJICHHBIMU LIEJISIMU;
KCMOJIb30BaTh MPU OCBOCHUH 3HAHUW MPUEMBI JJOTUUYECKOTO MBIIIJICHUS: BBIJCIATh
XapaKTEepHbIE TPU3HAKU MMOHITUI U yCTAaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIHUE OHATHUS JIJIs 0OBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIUU BEIIECTB U
XUMUYECKUX PEaKIHil; YyCTaHABIMBATh MNPUYMHHO-CIIEICTBEHHBIE CBSI3HM MEKIY
M3y4yaeMbIMHU SIBIICHUSIMU; CTPOUThH JIOTUYECKUE PACCYXJICHUS (MHIYKTHUBHBIC,
JNeyKTUBHBIC, TI0 AHAJIOTMH), BBISBISTH 3aKOHOMEPHOCTH WM MPOTHBOPEYHS B
paccMaTpUBaEMBbIX SBJICHUSIX, (POPMYIUPOBATH BHIBOBI U 3aKITFOUCHHS; IPUMECHSTh
B IPOLIECCE TTO3HAHUS UCTIOIB3YEeMbI€ B XUMHUHM CHUMBOJIMUECKHE (3HAKOBBIC) MOJICIIH,
Mpeo0pa30BbIBaTh MOJICTBHBIC MPEACTABICHUS — XHUMHYECKUN 3HAK (CHMBOI)
aNeMeHTa, XuMHu4deckasi popmyiia, ypaBHEHUE XUMUUECKOU PEAKITUH — ITPHU PEIIICHUH
y4eOHBIX TIO3HABATEIbHBIX W TMPAKTHUUYECKUX 3a7ay, MPUMEHSATH Ha3BaHHbBIC
MOJIEIbHBIE TIPEACTABICHUS JI BBISIBICHUS XapAKTEPHBIX MPU3HAKOB M3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIIHM.



2) 0a30BbIe HCCIIeI0BATEIbCKHE 1eCTBUS: BIAJIETh OCHOBAMHU

METO/IOB HAYYHOTO MO3HAHUS BEUIECTB U XUMHUECKUX
peakuuii; GopmynupoBaTh LEIM M 3aJadyd  UCCIEIOBaHUS, HCIOJIb30BAThH
MOCTaBJICHHBIE U CAMOCTOATEIHHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KauecTBE
MHCTPYMEHTA TIO3HAHUS M OCHOBBI i (DOPMHUPOBAHMS THUIOTE3BI MO IMPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYXKIEHUH; BIIaJIETh HABbIKAMU CaMOCTOSITEIbHOTO
IJIAHUPOBAHMS M MPOBEJICHUS YYEHHUYECKUX 3KCIEPUMEHTOB, COBEPIIECHCTBOBATH
yMeHUsl HaO01aTh 32 XOJOM IIpoIiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMyIHpOoBaTh 0000IIEHUS U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pE3yNbTaTOB HMCCIEAOBAHUSA, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAETaHHOU
paboTte; MpUOOpETaTh OMBIT YYEHUYECKOM MCCIEIOBATENIbCKON H TPOEKTHOU
JEeATEABbHOCTH, POSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB PpEIIEHUs MNPAKTUYECKUX 3a/ad, IPUMEHEHUIO PA3JIMYHBIX METOJOB
NIO3HAHUS.

3) padoTa ¢ nndopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX uUH(popMmanmuu (HAy4HO-
MOMyJIsipHasl JIUTepaTypa XHUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHAIM3UPOBaTh MHPOPMAIUIO Pa3IMYHBIX BUJIOB U (HOpM
MIPEICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTHUBOPEYUBOCTh; (POPMYJIMPOBATH 3AMPOCHI U IPUMEHSThH Pa3JIMYHbIE METOIbI
OpU TIOUCKE U 0TOOpe HH(POpMAIUH, HEOOXOAUMOMN ISl BBINOJHEHHUS Y4E€OHBIX
3a/1a4 ONpeAeNEHHOrO TUIA; MPUOOPETATh OMBIT UCTIOIb30BaHUS HHPOPMALIMOHHO-
KOMMYHUKATHBHBIX
TEXHOJIOTMA M pa3iMYHBIX IOHUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOMPATH
onTUMaJIbHYIO (hopMy IIpeAcTaBiIeHUs HH(PopMaLnK (CXeMbl, Tpapuku, TMarpaMmabl,
TaOJUIbl, PUCYHKU U APYTHE); UCIOIb30BaTh HAYUHBIHN A3bIK B KAYECTBE CPEICTBA
npu paboTre ¢ XUMHUYECKOM HHQOpMaUUEN: MPUMEHITb MEXIPEIMETHbBIE
(pu3nueckre M MaTeMaTUYECKUE) 3HAKM U CHUMBOJIBI, PopMyIibl, aOOpEeBUATYHI,
HOMEHKJIATYpYy;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkIaeMOM TEMbI B XOJ€ TUaJIOra U/ uiu
JUCKYCCUHM,  BBICKa3blBaTb  HUAEH, (POPMYyIHUpPOBaTH CBOM  MPEAJIOKEHUS
OTHOCHUTENBHO BBIMIOJIHEHUS TPEAJIOKEHHON 3a/1a4H;



BBICTYNATh C MPE3CHTAIMEH PEe3yIbTaTOB IMO3HABATEIHHOU IEATEIHLHOCTH,
TIOJTyYEHHBIX CAaMOCTOSITEIIEHO MJIM COBMECTHO CO CBEPCTHUKAMU TTPH BBITOJIHEHUU
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKOW PabOTHI MO MCCIEAOBAHUIO CBOKCTB
M3y4aeMbIX BEIIECTB, PeaM3aIlii YI4eOHOTO MPOEKTa, M (OPMYITUPOBATH BHIBOIBI
TI0 pe3yJIbTaTaM MPOBEIEHHBIX UCCIICIOBAHHM ITyTEM COTIIACOBAHUS MTO3UITUH B X0J1€
00CyX)eHUsI 1 OOMEHA MHEHUSIMHU.

PeryisiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYLIECTBIISATH CBOIO IO3HABATEIbHYIO
JesITeIbHOCTb, OmNpenessist e€ Ielu M 3aJadyd, KOHTPOJMPOBAaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh IpEAJaraeMblil ajaroput™M JEWCTBUH IpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIIEOBAaTENbCKUX 3a/ad, BbIOMpaTh HaumoOoJee
3¢(EeKTUBHBIA CIMOCOO UX peUIeHHs ¢ y4ETOM IOJYy4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb AEATEIbHOCTA HA OCHOBE CAMOAHAJIN3a U
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUU Ha YTIIyOJIEHHOM
YPOBHE Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIOYAIOT crielupuyIecKue s
y4eOHOTO mpeaMeTa « XUMHUs HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM 1O
OCBOEHHUIO, UHTEPHIPETAIIMU U MPeoOpa30BaHUI0 3HAHUM, BUBI JEATECIBHOCTU IO
MOJIYYECHUI0O HOBOTO 3HAHUS W TPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C XUMHUEH. B
MporpaMme Mo XUMUM TTPEAMETHBIE PE3YIbTaThl MPEICTABICHBI IO TOJIaM U3YUYEHUSI.

10 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUSI  Kypca «Opranunyeckas
XUMHUS OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEICTABICHUI: O MECTe W 3HAYEHHHU OPraHUYECKOU
XUMHUU B CHCTEME E€CTECTBEHHBIX HAayK U €€ poJid B O0ECIEYEHUU YCTOWYUBOTO
pPa3BUTHUS YEJIOBEUYECTBA B PELIEHUHU MPOOJIEM HKOJIOTMUYECKOM, SJHEPTeTUUECKON U
NUIIeBOM 0€30MacCHOCTH, B Pa3BUTHUM MEIUIIMHbBI, CO3JAaHUU HOBBIX MaTEpHaNOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHnuun PalMOHAIIBHOTO
MPUPOJIONIOIB30BaHNsI, B (HOPMUPOBAHUM MHUPOBO33PEHHS U 0OIIEH KyJIbTypbl



YeJI0BEKa, a TAK)KE SKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO
Y IPUPOJIHOM CPEAE; BIAJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOPask BKIFOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUYECKHUI 2JIEMEHT, aTOM, /IO U AJIEKTPOHHAs
o0Ooyiouka aroma, S-, P-, d-aTOMHBIC OpOWTAIM, OCHOBHOC W BO30YKIECHHOE
COCTOSIHMSI aToMa, THUOpUIM3alMs AaTOMHBIX oOpOuTane, WOH, MOJIEKYJa,
BAJIECHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBINA CKEJIET, (PyHKIHOHATbHAS
rpynmna, paadkan, CTpYKTypHble ¢GopMynbl (pa3BEpHYThIE, COKpalIEHHbBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W NPOCTPAHCTBEHHas (reoMeTpuyeckKas,
ONTHYECKasi), HU30MEphbl, TOMOJIOTHUECKUH psiJ, TOMOJOTH, YTIECBOAOPOJIBI,
KHCJIOPOJ- M a30TCOAEPKAIIUE OPTaHUYECKUE COCIMHEHUS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COEJUHEHUS; TEOPUH, 3aKOHBI
(nepumonnueckuii 3akoH JI. VM. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemiecTB A. M. byTinepoBa, 3aK0OH COXpaHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS
W TIpEBpalllEeHUs] DSHEPrud TMpPU XUMUYECKUX pEeaKIuax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JEKAIIUE B OCHOBE
MMOHUMAHUS TPUYMHHOCTU U CUCTEMHOCTU XUMUUYECKUX SIBJICHUI; MPEICTABICHUS O
MEXaHU3Max XHUMHYECKUX pEAKUUWA, TEPMOJMHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHUS, O B3AUMHOM BJIMSIHUHA aTOMOB U TPYIII aTOMOB B
MOJIeKyJIax (MHAYKTHBHBIM U Me30MepHbI 3¢ dexTrl, opueHTanTsl [ u Il pona);
(paKkTOIOTUYECKUE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYECHHUH M O€30M1acCHOM
MCIIOJIb30BAaHUM BAKHEMIIMX OPraHUYeCKUX BEIIECTB B OBITY M NPaKTUYECKON
JEeSATEIbHOCTH YeJIOBEKA, OOIINX HAYYHBIX TPUHIIMIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJCTBA METaHOIA, epepaboTku HeDTH); CHOPMUPOBAHHOCTH
YMEHHI: BBIABJIATh XapaKTepHbIC TMPU3HAKU TOHSATHUM, YCTAHABIUBATH UX
B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS IPU OMMCAaHUU COCTaBa,
CTPOEHHUS M CBONCTB OPTaHMYECKHX COCAUHEHUH; CHOPMHUPOBAHHOCTH YMEHUM:
HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJHMKY [l COCTaBJI€HUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OPTaHUYECKUX
BEILIECTB;  COCTABJIATh YPABHEHUS XMMHUYECKMX PEAKIUM U pacKpbiBaTh HX
CYILIHOCTB: OKHUCJIHUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca 3THUX pEakiui, peakuuil MOHHOro oOMeHa
IIyTEM COCTABJICHUS UX ITOJIHBIX U COKPALIEHHBIX NOHHBIX YPAaBHEHUI;
M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JIJIsl MJUTFOCTPALIUU
X XMMHUYECKOTO M NMPOCTPAHCTBEHHOI'O CTPOEHUS; CHOPMHUPOBAHHOCTH YMEHUU:
yCTaHABIMBATh MPUHAJJIKHOCTh H3YUYEHHBIX OPraHUYECKHX BEIIECTB MO HX
COCTaBy U CTPOCHHIO K OMNpENeIEHHOMY KJACCy/TpyIe COSAMHEHU, 1aBaThb UM
Ha3BaHus 10 cucrteMarndeckoil HomeHkinarype (IUPAC) wu npuBoauth
TPUBUAIbHBIE HA3BAHUS JJISl OTAEJbHBIX MPEJCTABUTEIEH OpraHUYEeCKUX BEIIECTB



(3THIIEH, alleTHIICH, TOJYOJI, TJIMIIEPUH, STUJICHIINKOJb, (heHoI, (GopManbiaerus,
aleTanbJeTH, aleTOH, MypaBbHHAs KHCIIOTa, YKCYCHas KHCIIOTa, CTeapuHOBas,
OJICMHOBAs, IMaJIbMHUTHHOBAs KHCJOTHI, TJIMIMH, aJlaHWH, MajbTo3a, (PYyKTO3a,
AQHWJIVH, TUBUHWI, U30TIPEH, XJIOPOMPEH, CTUPOI U IPYTHE);

c(hOPMHPOBAHHOCTh YMEHHUS OINPEACIATh BHJI XHMHUYSCKOH CBS3H B
OpraHUYECKUX COCIMHCHHMSIX (KOBAJICHTHAs W HOHHAs CBSA3b, O- W T-CBS3b,
BOJIOPOJIHAS CBS3b); CHOPMHUPOBAHHOCTh YMCHHSI PUMEHSTH IOJIOKEHUS TCOPUHU
CTPOCHHUS OpPTaHWYECKHX BemecTB A. M. byTiiepoBa 111 00bsACHEHUS 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT X COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UICCKUE
U XUMHYCCKHE CBOWCTBA THIMYHBIX TPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpTaHUYECKUX BEIIECTB: aJTKaHOB, IMKJIOATKAHOB, aJJKCHOB, aJIKAJINCHOB, aJIKWHOB,
apOMaTHYECKUX YIJICBOJAOPOIOB, CIHPTOB, aJIbJCTHIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX M CIOXKHBIX 3(HPOB, KUPOB, HUTPOCOCIWHECHHN M aMHHOB,
aMUHOKHCIIOT,  O€IKOB, yriaeBOAOB (MOHO-, JHU- ¥  IOJHCAXapHUioOB),
WUTIOCTPUPOBATh ~ T'C€HETHYECKYH0  CBA3b  MEXKIY  HUMHU  ypPaBHCHHSIMU
COOTBETCTBYIOIUX XHUMHYECKUX PEAKIM C WCIOJb30BAHUEM CTPYKTYPHBIX
dbopmyn; chHOpMHUPOBAHHOCTH YMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX MPHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYeCKUX COSAUHEHUH OT
KPaTHOCTH M THIa KOBAJCHTHOU CBS3M (G- U M-CBS3H), B3AMMHOTO BIIMSHHASI aTOMOB
U TPYIIl aTOMOB B MOJIeKyJax; C(pOPMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh
HUCTOYHUKH YTIICBOJOPOIHOTO CHIPhs (HE(PTh, MPUPOIHBIN a3, yroJib), CIIOCOOBI €ro
nmepepabOTKH M MPAKTHYECKOE TMPUMEHEHHE TPOAYKTOB  TEpepadOTKH;
c(hOpMHUPOBAHHOCTH BJIAJICHUSI CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX METOaX
MMO3HAHUS — HAOJIFOICHUH, U3MEPECHHUH, MOICIIMPOBAHUH, IKCIIEPUMEHTE
(peaTbHOM M MBICIIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSATh OCHOBHBIC OTIEpAIlii MBICIUTEIbHON
NEATeIbHOCTH — aHaJIW3 W CHUHTE3, CpaBHEHHE, 00O0OIEeHHE, CUCTeMaTH3alluIo,
BBISIBJICHUE TIPUYWHHO-CJICICTBEHHBIX CBSI3EH — JIJIS1 M3yUYCHUS CBOWCTB BEIECTB U
XUMHUYECKUX peakiuil; cOpMHUPOBAHHOCTL YMCHHH: BBISBISATH B3aUMOCBS3b
XUMUYCCKUX 3HAHWK C TMOHATHSIMH W TPEJACTABICHUSMU JIPYTHX ECTECTBEHHO-
HAay4HBIX TMPEAMETOB i OoJiee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH
MaTEepPUAIBHOTO €IWHCTBA MHpA, WCIOJIL30BaTh CHCTEMHBIC 3HAHHUS 10
OpPTraHUYECKON XUMHUHU 11 OOBSICHEHUS W IPOTHO3WPOBAHUS SIBICHHM, UMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOTY; CHOPMHUPOBAHHOCTH YMEHUN: TIPOBOAUTH PACUETHI
M0 XHMHYECKUM (opMyllaM ¥  ypaBHCHUSM XHMHUYECKHX pEaKIHH C
HCIIOJB30BaHUEM (PU3MYECKUX BeIWYMH (Macca, 00BEM Ta30B, KOJHWYECTBO
BEIIECTBA), XapaKTEPU3YIOIINX BEMIECTBA C KOJIUYECTBEHHON CTOPOHBI: PACUETHI 110
HAXOXKICHUIO XUMHUYECKON (POPMYIIBI BEIIeCTBAa MO M3BECTHBIM MAaCCOBBIM JIOJISM



XUMUYECKUX DJIEMEHTOB, POTYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHM: MPOTHO3WPOBATh, AHAJIM3UPOBATh M OLICHUBATH C
ITO3UIIAHN DKOJIOTMYECKOU 0Ee30I1aCHOCTH MIOCJIEICTBUSA OBITOBOM u
MIPOU3BOACTBEHHOM NEITEILHOCTH YEJIOBEKa, CBI3aHHOU ¢ ImepepaboTKOM BEIIeCTB,
HCIIOJIb30BaTh MOJIYYCHHBIE 3HAHUS JIJIs IPUHATHS TPAMOTHBIX PEIICHUN Tpo0JieM B
CUTYaIlMsIX, CBA3aHHBIX C XUMHEH; CHOPMUPOBAHHOCTh YMEHHM: CaMOCTOSITEIIEHO
IJJAHUPOBATh U TMPOBOJUTh XUMHYECKUN SKCIEPUMEHT (TIOJyYCHHE W WU3yUYCHHE
CBOMCTB OPraHMYECKUX BEIIECTB, KA4YE€CTBEHHBIC PEAKIIUU YTJIEBOJOPOJIOB
PA3TUYHBIX KJIACCOB M KUCJIOPOJCOACPKANIUX OPTAaHUYECKUX BEIIECTB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7ad [0 PAaclo3HABaHWIO OPraHUYECKHX BEIIECTB) C
cOOJIFOICHUEM TpaBUJI OE30MMaCHOT0 OOpaIlleHHs ¢ BEIIECTBAMHU U JIAOOPaTOPHBIM
obopynoBanueM, (OpPMYITHPOBATH IIEITb UCCIICAOBAHMS, MPEACTABIATH B PA3TMIHON
dbopme pe3yabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHMIA:

co0JiroAaTh MpaBUjia YKOJOTHUUECKHU 1E€7eCO000pa3HOTO MOBEACHUS B OBITY U
TPYJIOBOM JIEATEIPHOCTH B IIEJSAX COXPAHECHHS CBOErO 370POBbS, OKpYKarolien
MPUPOTHON Cpenbl W JOCTIKCHHS €€ YCTOWYMBOTO pAa3BUTHS;  OCO3HABATh
OTIACHOCTh TOKCHYECKOTO JICHCTBUS HA KUBBIE OPTaHU3MbI
OTIPE/ICNIEHHBIX OpPraHWYECKUX BEIIECTB, IMOHMMAas cMbIca Tmokazarens I1JIK;

aHATM3HUPOBATh I1EJIECO00PA3HOCTh TPUMEHEHUS OPTaHUICCKUX BEIICCTB B
IPOMBIIIJIGHHOCTH W B OBITY C TOYKM 3pPEHHUS COOTHOIIEHUS PHCK-TIONH3A;
c(hOPMHUPOBAHHOCTh ~ YMCHHMH:  OCYIIECCTBJIATH  IICJICHANPABICHHBIM  TOMCK
XUMUYECKON WH(OPMAITUU B pa3IMYHBIX UICTOYHUKAX (HaydHAs U y9eOHO-HayJIHAS
JUTepaTypa, CpeacTBa MaccoBor mHbopmaluu, VIHTepHeT U Apyrue), KPpUTHICCKH
aHAJIM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TIepepadaThiBaTh €€ M UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHMS Kypca «OOmas u HeopraHWdecKas
XUMUS» OTPaKaroT:

c(hOPMHPOBAHHOCTh TIPEACTABJICHUA: O MaTEpUATBLHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSX 1 MTO3HABAEMOCTH SIBJICHUH MPUPOBI, O MECTE U 3HAYCHUH XUMHUHU
B CUCTEME €CTECTBEHHBIX HAayK U €€ PO B 00ECIICYCHUH YCTOMYMBOTO PA3BUTHS, B
pEIICHUH MPOOJIEM IKOJIOTHYCCKOM, IHEPTETHICCKON W MUIIICBON O€30MacHOCTH, B
Pa3BUTHHM MEIUIIMHBI, CO3JIaHUU HOBBIX MATEPHAIOB, HOBBIX HCTOYHHUKOB YHEPTHH,
B 00€CICUCHWH pPAIlMOHAIILHOTO TMPHUPOIOIOIL30BaHNusS, B (PopMUpOBaHUHU
MHUPOBO33pEHUSI M OOIIEH KyJIbTyphbl 4YEJIOBEKa, a TaKKe DKOJOTHYCCKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37IOPOBBIO M MPUPOJTHOM Cpeie; BiIaJICHUE
CUCTEMOM XMMUYECKUX 3HAHUH, KOTOPasi BKIIFOYACT: OCHOBOIIOIATAFOIINE TTOHATHS
— XUMHYECKUH DJIEMEHT, aToM, SJIpO aToMa, H30TOIIbI, JJICKTPOHHAsS 000JI0YKa



aToma, s-, p-, d-aToMHbIE OpOUTAIIN, OCHOBHOE M BO30YKIEHHOE COCTOSTHHS aToMa,
ruOpuan3anyss  aTOMHBIX ~— OopOuTaled, HWOH,  MOJIEKyJa,  BAaJIEHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEIIEHb OKUCIICHMSI, XUMHUECKas CBsI3b (KOBaJECHTHA,
WMOHHAs, METaJUIMYECKasi, BOJAOPOHAsA), KpPUCTAJUIMUECKasl PElIETKa, XUMHYECKas
peakumsi, pacTBOpP,  DJEKTPOJMTBI,  HEDJIEKTPOJUTHI,  JJIEKTPOJUTUYECKAS
JUCCOLMALMS, CTENEHb IMCCOLMAlMU, BOJOPOJHBIM ITOKA3aTellb, OKHCIHTEID,
BOCCTaHOBUTEJb, TETNIOBOU 3(P(HEKT XUMUIECKON PeaKIiu, CKOPOCTh XUMHUECKOMH
peakiuy, XMuMU4YECKOE PABHOBECHUE; TEOPUU U 3aKOHBI (TEOPHUS FNEKTPOIUTUIECKON
avcconuannu, nepuoandyeckui 3akon .M. MengeneeBa, 3aK0H COXpaHEHUSI MACCHI
BEIIECTB, 3AKOH COXPAHECHUS U NPEBPALLECHUS S3HEPIUU IIPU XUMUYECKUX PEAKLUsX,
3aKOH  IIOCTOSIHCTBA  COCTaBa  BEIIECTB, 3aKOH  JEHCTBYIOIHMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHMHUH, MHUPOBO33PEHUYECKHE 3HAHWS,
JeXaluye B OCHOBE IIOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHUX
SABJIEHUI; COBPEMEHHBIE IIPEICTABIEHUS O CTPOCHUH BENIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIPHOM M HAIMOJIEKYJISIPHOM YPOBHSX; INPEICTABICHUS O MEXaHU3Max
XUMHYECKUX PEaKIUi, TEPMOJANHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX
MIPOTEKAHUS, O XMMUYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CUCTEMAX;
(pakTOJIOTUYECKUE CBEICHHMSI O CBOMCTBAX, COCTaBe, MOJYYEHUH M O€30M1acCHOM
UCIOJIb30BaHUU BAKHEHUIINX HEOPTaHWYECKUX BELIECTB B OBITY U MPAKTHUYECKOMH
NEATENbHOCTH  YEJOBEKa, OOIIMX  HAy4YHbIX  MPUHLUNAX  XUMHUYECKOTO
IPOU3BOJCTBA; CPOPMUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEpHbIE NpPU3HAKU
MOHATHUM, YCTAHABIMBATH HX B3aWMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOLIUE
ITOHATHS TIPU ONMCAHUY HEOPTAHUYECKHUX BEIIECTB U UX NPEBPALLICHUI;
c(OPMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY JUIS
cocTaBieHHMsl (OpMysn BEIIECTB W  YpPaBHEHHH XMMHUYECKUX  pPEaKLUH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
BEIIECTB; C(HPOPMHUPOBAHHOCTh YMEHMs OIpENessTh BAJICHTHOCTb M CTENEHb
OKHCJICHHSI XUMHUYECKUX OJJIEMEHTOB B COCIWHEHUSAX, BHUJ XMUMHUYECKOW CBA3U
(KoBaneHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUN KPUCTAIUIMYECKON
pPEIIETKM KOHKPETHOTO BEIIECTBA; C(HOPMHPOBAHHOCTH YMEHHSI OOBICHSITH
3aBUCHUMOCTb CBOWCTB BEHIECTB OT BHJA XHMHUYECKOW CBA3M M THMNA
KPUCTAJUTMYECKOW PEemETKA, OOMEHHBIM M JIOHOPHO-AKIIEITOPHBIA MEXaHU3MbI
oOpazoBaHus KOBAJICHTHOU CBS3H; c(hOpMHPOBAHHOCTh YMEHUM:
KJIacCU(PUIIMPOBATh: HEOPraHMYECKHe BEIlecTBa IO HMX COCTaBy, XHMHYECKHE
peaKkuMy MO pa3Ju4HbIM MpU3HAKaM (YUCIIy M COCTaBy pEarupyrolliux BEUIECTB,
TErI0BOMY 3(PQeKTy peakiuu, HU3MEHEHUIO CTEeNeHEHl OKHUCIEHHUS 3JIEMEHTOB,
0o0OpaTUMOCTH, YYacTHUIO KaTalu3aTopa MU JpYrHe); CaMOCTOSATEIbHO BBIOMpATh
OCHOBAaHMS M KPUTEPUH JIJISl KIACCU(DUKAIIUU U3YYaeMbIX BEIECTB U XUMUYECKUX
peakiuii; chopMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI IEPUOIUYECKOTO 3aKOHA



JA. W. MenneneeBa H  IEMOHCTPUPOBATH €0  CUCTEMATU3HUPYIOLIYIO,
OOBSCHUTENLHYI0O M MPOTHOCTHYECKYIO (DYHKIIUU; C(OPMUPOBAHHOCTH YMEHUM:
XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHUE ATOMOB U HOHOB XMMHUYECKUX AJIEMEHTOB
nepBoro—uerBéproro nepuonos llepuonmueckon cucremsl JI.M. Menneneena,
UCIIOJb3YS MMOHITHUS

«QHEPreTUYCCKUE YPOBHHY», «IHEPTETHUCCKUE MOAYPOBHU», «S-, P-, O-aToMHBbIC
opOuTaNM», «OCHOBHOE M BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHS ATOMay;
OOBSACHATh 3aKOHOMEPHOCTH WU3MEHEHHUs CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
COeMHEHUH 1o niepuoam v rpynmam [lepuonnueckoii cucremsl . 1. Menneneena,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX
0007104€K; CHOPMHUPOBAHHOCTh YMEHHMH: XapakKTepu30BaTh (OMHMCHIBATH) OOIIKE
XUMUYECKME  CBOWCTBA  BEUIECTB  pA3JIMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYILLIECTBOBAHUE TE€HETHYECKOW CBSI3M MEXKJy HEOPraHWYECKMMH BEIIECTBAMHU C
OMOILBIO YpaBHEHUIN COOTBETCTBYIOILIUX XUMUYECKUX peaKLuii;
c(hOPMHUPOBAHHOCTb YMEHUS PACKPBIBATH CYIIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHMs JIEKTPOHHOIO OanaHca
ATUX pEakUuid; peakuuié MOHHOro OOMEHa NyTEM COCTAaBJIEHUS HMX TMOJHBIX M
COKpAlIEHHBIX  HMOHHBIX  YPaBHEHMM;  pEaKkUMi  TUAPOJW3a;  peaKuuu
KOMIUIEKCO0Opa30BaHus (Ha MpUMepPe THAPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUSA);
c(hOpMHUPOBAHHOCTH YMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKHUX
peakumii ¢ y4€TOM HMX DSHEPreTUYECKHX XAPAKTEPUCTUK, XapaKTep H3MEHEHUs
CKOPOCTH XHMHUYECKOM peaklMy B 3aBUCUMOCTH OT PA3IUYHBIX (PaKTOPOB, & TAaK¥Ke
XapakTep CMEIIEHUS XUMHUYECKOTO pPABHOBECUS TOJ BIMSHHEM BHEIIHHUX
BozneicTBuii  (mpunuun  Jle  Illatenbe);  cpopMHUpPOBAaHHOCTH  yMEHHS
XapaKTEepU30BaTh XMMHUYECKHE PEAKIMH, JIeKAIIMEe B OCHOBE IPOMBIIUICHHOIO
MOJIyYeHHUs] CEPHOM KHUCIIOThI, aMMHaKa, OOLIMEe HAYyYHbIE TPUHIIUIBI XUMUYECKUX
IPOU3BOJCTB; 1I€JIECO00PAa3HOCTh MNPUMEHEHUS HEOPraHWYeCKUX BELIECTB B
MPOMBIIUIEHHOCTH M B OBITY € TOYKH 3pPEHUS COOTHOILIEHHUS PHUCK-TIONb3a;
c(OpPMUPOBAHHOCTH BJIAJICHUS CHUCTEMOI 3HAHUNA O METOAAX HAayYHOTO MO3HAHUS
ABJICHUN TpPUPOABI — HAOJIOJIEHUE, U3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHbIil M MBICICHHBIN), HMCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax, yYMEHUS
MIPUMEHATH 3TH 3HAHMS NPU SKCIEPUMEHTAIBHOM HMCCIEI0BAHUH BEILECTB U IS
OOBACHEHHS] XMMUYECKHUX SIBIICHUW, UMEIOIIUX MECTO B MPUPOJE, MPAKTUUECKON
JESATEIbHOCTH YEJIOBEKa U B MOBCEIHEBHOM >KM3HU; C(POPMUPOBAHHOCTh YMEHUS
BBISIBJISITh B3aMMOCBSI3b XMMUYECKHX 3HAHUN C MOHATHSAMHU U IPEICTaBICHUSMU
JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB sl Oojee OCO3HAHHOTO MOHMMAaHUS
MaTEpUaIBLHOTO €IMHCTBA MUPA; CHOPMUPOBAHHOCTh YMEHHUS MPOBOIUTH PACUETHI:
C UCIIOJIb30BAaHUEM MOHATHIA «MAacCOBasl A0JIS BEIIECTBA B PACTBOPE» U «MOJISIpHAs
KOHIIEHTpAIUs»; MacChl BEIIECTBA UM 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY



BEIIECTBA, Macce WM OO0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB;
TerioBoro 3@dexra peakiuu; 3HAYEHUs BOJOPOJHOrO IOKa3aTelsl pPacTBOPOB
KUCIIOT M WIEJOYEeH C H3BECTHOM CTENMEHbIO AMCCOLMAlMM;, Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) MPOAYKTa PEAKIUH, €CJIA OJHO U3 UCXOJHBIX BEIIECTB JAHO
B BHJIC PACTBOpA C ONPEICIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA WU
JaHO B U30BITKE (MMEET IPHMECH); JOJIH BBIXOJA MPOIYKTa PEAKLUH; 00BEMHBIX
OTHOIIICHUI T'a30B;

c(hOPMHUPOBAHHOCTh YMEHUMN: CAaMOCTOSITEIBHO IUIAHHPOBATH U TPOBOIUTH
XUMUYECKUN  DKCIEPUMEHT  (MpOBEAEHUE  peaKkluil  MOHHOro  OOMeEHa,
IIOATBEPKIACHNE KaUECTBEHHOTO COCTABA HEOPTaHMYECKUX BEILECTB, ONPEIACICHUE
Cpeabl pacTBOPOB BEMIECTB C IOMOIIBKD HWHIWKATOPOB, H3YYEHUE BIIHMSHUS
paznMyHbBIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOM  pEaKlHH, pEeIICHUE
DKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamis» u  «Hemeramis»y) ¢
co0roieHUeM TpaBuil 0€30I1acCHOr0 OOpalleHMsl C BEIIECTBAMU U JaOOPATOPHBIM
o0opynoBaHueM, (OpMYIHPOBATH LIETb UCCIIEI0BAHUS, IPEACTABIATh B PA3TUYHON
dbopMe  pe3ynbTaThl  AOKCHEPUMEHTAa, aHAJIU3UPOBATh M  ONEHUBATh  UX
JTOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIIOAATH MPaBUIIa MOJIH30BAHUS XUMHUUECKOMN
nocyod u 1a00paTOpHbIM OOOpYIOBAaHUEM, OOpallEHUs] C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKUUSIMU IO BBIMOJHEHHUIO J1a0OPATOPHBIX XHUMHUYECKHUX
OTBITOB, 3KOJOIMYECKH LIE€JIECO00pa3HOTO TMOBENEHUs B OBITY U TpPYAOBOH
NEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310pOBbs, OKPYKAIOLIECH IPUPOIHOU
cpeabl M JOCTHKEHMS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HAaBATh OMNACHOCTH
TOKCUYECKOTO JICMCTBUSL HA KUBBIE OPTAaHU3MBbI OINPEIACIEHHBIX HEOPTaHUYECKUX
BelllecTB, MoHUMasi cMmbica mokazarens [I[JIK; cdhopmupoBaHHOCTH YMEHUM:
OCYUIECTBJIATH LEJIE€HANPABICHHBIN TOUCK XUMHUYECKOW HH(POPMALIUU B PA3TUUHBIX
UCTOYHMKAX (Hay4yHass W y4eOHO-Hay4dHas JHTEpaTypa, CpPEACTBA MacCOBOM
unopmaruu, VHTEpHET U Apyrue), KPUTHYECKU aHAITU3UPOBATh XUMHUYECKYIO
uHdopmaimio, mnepepadbaTeiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBUHU C
MOCTABJICHHOW y4eOHOM 3aa4eil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB H TeM (undposbie)
n/n MPOrpamMMbI Kontpoabubie | IlpakTnueckue oOpa3soBaTeJibHbIE
Bcero eCYDCRI
pPadoThI padoThI pecyp
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOi XUMUH
[Tpeamer opranndeckoit xumuu. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COeMHEHUN A. M. 8
byrneposa
Htoro no pazneny 8
Paznea 2. Yriesogopoasbl
[IpenensHbIE YIIIEBOIOPO/IBI — aJIKAHBI,
2.1 [UKJIOAJIKAHBI 5
HenpenenbHble yriaeBogOpObl: alIKEHBI,
2.2 QJIKaTUCHBI, AJIKUHBI 14 1
2.3 ApomaTuyeckue yrieBoaopoabl (ApeHbl) 8
[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB U X
2.4 nepepaboTka 4
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1
Htoro no pazneny 35




Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. denon 11
5 KapOonunbHble COeMHEHUS: albIeTUIbl U 5
3. keToHbl. KapOoHoBbIe KUCTOTHI. CI0KHBIE 1

a¢upsl. Kupbl

3.3 YrneBoabt 9
Utoro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12
Uroro no pazaeny 12
Paspen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA

5.1 BBICOKOMOJIEKYIIIpHBIE COETMHEHUS 6
Hroro no paszneny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
N/ HaumeHoBaHue pa3ieioB U TeM (undposbre)
°/m
NPOrpamMMblI Kourpoabubie | IlpakTuyeckue o0pasoBaTellbHbIe
Bcero eCYDChI
padoThI padoThI pecyp
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [leproanueckas cuCTeMa XUMHUYECKHIX 9
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 1
) BCIIICCTB
1.3 XUMHUYECKUE PeaKun 19 1 3
Hroro 1o pasneny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramisl 31 1 3
2.2 Mertamist 23 1 2
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
MeToabl MO3HAHUS B XUMUU. XUMUS U
31 KU3Hb 9
Wroro no pazueny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchbl

[IpenmMer 1 3HaUYEHHE OPraHUYECKON XUMUU,
MPEJCTaBICHHE O MHOT000pa3uu
OPraHNYeCKUX COCTUHEHUHN

DJNEeKTPOHHOE CTPOCHUE aTOMa yIiiepoa
(ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS).
BanenTHble BO3MOKHOCTH aToMa yriepozaa

XHUMUYecKas CBsI3b B OpPraHU4EeCKUX
coeuHeHMUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYEeCKUX
coequHennilt A. M. byrneposa

Bunel nsomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE (P (HEKThI
B MOJIEKYJIaX OPraHUYECKUX COECIUHEHUN




[IpencraBnenue o knaccudukanum u
cucremarnyeckas HomeHnkiatypa (IUPAC)
OpPTraHUYECKUX BELIECTB

Krnaccudukanus peakiuii B opraHu4eckon
XUMUU

CucreMarusanus 1 0000IIEHNE 3HAHUHT 110
TEME

AJKaHbBI: TOMOJIOTUYECKHH psJl, o01as
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
9JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHnne ajikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: ¥ IpUMEHEHUe
AJIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHHS U XUMHUUECKHUX CBOMCTB, CIIOCOOBI
MOJIYUYCHHUA U IPUMCHCHUC

13

Pemrenne pacu€THbIX 3a1a4 Ha
ompeielIeHUE MOJISKYISIPHON (OPMYITBI
OpPTraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISAIINX B €0
cocrtas. Cucremarn3anus 1 00001IEHNE
3HAHWH 10 TEME




14

AJKEHBI: TOMOJIOTUYECKHH psifl, 001ast
¢dopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUS
AJIKEHOB

15

dusnueckue U XUMUYSCKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE
aJIKEHOB

17

[IpakTuueckas padbora Ne 1 mo Teme
"[lonydeHue dTUIICHA U U3YYCHHE €rO
CBOMCTB"

18

Pemenne pacu€THeIX 3a1a4 Ha
OIpeJieJIeHUue MOJIEKYIIPHON (pOpMYJIBI
OpPraHU4ECKOro BELIeCTBa

19

ATKaIHeHBI: CONPSIKEHHBIE,
HU30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOEHHUS

20

XUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIEHOB

21

CriocoObl MosTydyeHus: ¥ IpUMEHEHUe
ANKaJUEHOB




AJIKMHBI: TOMOJIOTUYECKHUI PSiJI, 001as
dbopmyiia, HOMEHKIIATYpa, HIEKTPOHHOE

27 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢u3nveckre CBONCTBA

23 XUMUYeCcKre CBOMCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

5 Crioco0pl 1osTy4eHus: ¥ IPUMEHEHUE

5 AIIKMHOB

2% Pemienue 3aiau: pacy€Tsl 10 ypaBHEHUIO
XUMUYECKOHN peakiiuu

57 CucremaTtu3zanus 1 00001I€HNE 3HaHUH 110
TemMe

28 ApeHBbI: TOMOJIOTHYECKUH Psifl, 001Iast
¢dopmyra, HOMEHKIAaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OeH30I1a ¥ ToJIyoua, UX (pU3UUECcKre
CBOMCTBA

29 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUN
3aMeIeHus
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIIUN

30 MIPUCOETUHEHNSI, OKUCIICHHE TOMOJIOTOB
OeH3oua

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB

CTHpOJa




32

Pemenne pac4€THbIX 3a1a4 HA
OIpeJIeJIEHUE MOJIEKYJIIPHON (pOpMYJIBI
OpPraHUYECKOI0 BEILECTBA

33

CriocoObl osTy4eHHs ¥ IPUMEHEHNE
apeHoB

34

I'eneTnueckas cBA3b MCXKIY pa3IndYHbIMU
KJlacCaMu yrjieBoaopoa0B

35

PacuéTel o ypaBHEHUSIM XUMUYECKUX
peaknuii. CucteMaTtuzanus u 0000IIeHne
3HAHUH 10 TEME

36

[Tpupoanstii raz. [lomytHbie HEDTAHBIE
rassl

37

KaMeHHBIH yrosib ¥ IPOIYKTHI €10
nepepaboTKu

38

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHne MPOyKTOB epepaboTKU
HepTH

39

I'eneTnueckas CBA3b MCXKAY pa3JINYHbIMU
KJ1acCaMu yrjieBoaopo0B

40

["anorenonpon3BoAHbBIE YTIIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMeIIeHHs TaloreHa

41

JlelicTBHe 1Ien0o4Yel Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JUTAJIOT€HAJIKAHOB C MAarHUEM U LIMHKOM




42

CucreMaruzanys 1 00001IeHe 3HAHNUI 10
pazneny "YrieBoaopoasr"

43

KontponbHas paboTa mo teme
"YraeBogopoib"

44

[IpenensHbIe OJTHOATOMHBIEC CIIUPTHI:
TOMOJIOTHUYECKHUH psij, oOmas popmyna,
CTPOEHHUE MOJICKYII, H30MEPHS,
HOMEHKJIATypa, Ki1accupukanus,
(u3nuecKkre CBOMCTBa

45

XUMU4YeCKHe CBOMCTBA MpCaACIbHBIX
OJHOATOMHBIX CITMPTOB

46

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
OOIHOATOMHBIX CIIMPTOB

47

[IpocTteie a¢upbl: HOMEHKIATYpa U
M30MepHUsl, 0COOEHHOCTU (PUZNYECKUX U
XUMHYECKNX CBOMCTB

48

MHOroaToMHbIE CIIUPTHI: ITUIICHIIIUKOJIb U
TIIALEPHH, UX (pU3NUecKre U XUMHUYECKHe
CBOMCTBA

49

CriocoObl MotydeHus: ¥ IpUMEHEeHHe

MHOT'0aTOMHBIX CITUPTOB

50

@DeHo: CTPOCHHUE MOJIEKYIIBI, PU3NYECKUE
cBoiicTBa. TokCHYHOCTH (PeHoIIa

o1

XuMuyeckue cBoiicTBa (heHoa




CriocoObl osTy4eHHs 1 IPUMEHEHNE

52 ¢denona
[IpakTrueckas padota Ne 2. Permenue

53 AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"CroupTtsl 1 heHOIBI"

” CucreMaru3zanus 1 0000IIeHHE 3HAHUI 110
TeMe
AJbAETUABl U KETOHBI: 3JIEKTPOHHOE
CTpOeHHE KapOOHUILHOU TPYIIIIbI;

55 TOMOJIOTHYECKHUE PsJIbl, 001as popmyina,
M30MepHUs U HOMEHKJIATypa

6 AJnbaeruabl U KeTOHBI: (PU3NYECKUE
5 CBOMCTBA; peakIMK NPUCOCTUHEHNUS
. Peakiuu oxucneHus: 1 KaueCTBEHHbBIS

5 peaKINy aJIbJIETUOB U KETOHOB

58 CriocoOb! TTOTYy4eHHS aJIbIETUIOB U
KETOHOB
OAHOOCHOBHEIE MpeeNbHbIe KAPOOHOBBIE

59 KHCIIOTHI, 0COOEHHOCTHU CTPOCHHS HX
MOJIEKYJI

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, MX (pr3ndecKkue CBOWCTBA

61 XHWMHYECKUE CBOMCTBA IIPEAEIBHBIX

OJHOOCHOBHBIX Kap6OHOBI)IX KHCIIOT




62

OcobeHHOCTH CBOMCTB MypaBbUHON
KUCJIOTBL. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

63

OCoOEHHOCTH CBOWCTB: HEMIPEACIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

66

CroxHble 3¢upbl: TOMOJIOTUYECKUHN P,
ob1mas ¢popmyna, U30MepHs U
HOMEHKJIaTypa

67

dusnyeckne 1 XUMHYECKUE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a7a4: IO YPaBHEHHUIO
XUMHUYECKOHN pEeaKlUy, Ha ONIPEJEIICHNE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHNYEeCKOTO
BElIECTBA

69

ITpakTuyeckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIIBHBIX 337a4 110 TEME
"KapOoHoBsie KucioTsl. CroxkHbie 3¢pupsr"

70

Kupsr: ctpoenue, hpuzndeckue u
XUMHUYECKHAE CBOMCTBA (THAPOITH3)




71

Oco6eHHOCTH CBOMCTB KUPOB,
COACPpIKAIINX OCTATKH HCIIPCACIIbHBIX

KUPHBIX KUCIIOT. JKUpBI B IpUPOLE

72

Mbi1a Kak COJIA BBICHIUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [loasTHE O
CUHTCTUUYCCKUX MOIOINUX CPEACTBAX
(CMC)

73

I'eneTnyeckas cBs3b YrJIeBOAOPOAOB U
KUCJIopoaAcCoACpKAINX OPraHUYCCKHUX
BCIICCTB

74

Pacuérel o ypaBHEHUSAM XUMHUYECKUX
peakuuii

75

CI/ICTeMaTI/BaHI/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

76

OO6m1ast xapakTepuCTHKa YTJIEBOJIOB U
KJIacCU(PUKAIMS YTIIeBOIOB (MOHO-, U- U
MOJIMCaXapHUIb)

77

Monocaxapusl: GU3NIECKHE CBOMCTBA U
HaxO0XIEHNUE B IIPUPOLIE

78

HpI/IMCHCHI/IC T'TFOKO3HI, e€ 3HaueHUE B
KHU3HCACATCIBHOCTH OpraHnu3Ma

79

I[Hcaxapnz(bl: caxapo3a, MaJjibTO3a U
nakTo3a. HaxoxaeHue B npupoac u
NMPUMCHCHUC AUCaXapruaoB




[Monucaxapuapl: CTPOCHUE MAKPOMOJIEKYJT,

80 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemrenne pacueTHsIX 3a1a4 Ha
OIIpeJIeNIeHUE IO BBIXO/1a IPOIYKTA
peaKIMU OT TEOPETUUECKH BO3MOKHOIO

83 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
paszneny
KonrtponbHas pabora no teme

84 "Kucnopoacoaepkaiiue opraHu4ecKme
coequHeHus"
AMUHBL: K1accupUKaIys, CTPOCHNE

85 MoJIeKyJ1, o0miast popMmyia, u3omepus,
HOMEHKJIaTypa 1 (pu3nyeckue cBoicTBa
XUMUYeCcKUe CBOMCTBA alNu(PaTHUECKUX

86 aMHHOB

87 AHWINH: CTPOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHMJIMHA

a8 CrniocoObl mosTyyeHHs U IPUMEHEHNE

aHI/I(baTI/I‘{CCKI/IX aMHHOB




89

AMHUHOKHUCIIOTHI: HOMEHKJIATypa U
nu3zomepusi, pusnyeckre CBOMCTBA.
OTtnenpHbIE IPEICTABUTENN 0AMUHOKHUCIIOT

90

XUMU4JecKrue CBOMCTBA AMHHOKMHCIJIOT, UX
OMOJIOrMYeCKOe 3HaYeHHE aMHUHOKHUCIIOT.
CuHTe3 n THAPOJIN3 IICIITUAOB

91

Benku kak mpupoIHbIe TOIUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHUYECKHAE CBOMCTBA OEIIKOB

93

A30Tcozlep>1<amne ICTCPOUHUKINICCKUC
COCIMHCHNA. HyKJIeI/IHOBI)Ie KHUCJIOTHI:
COCTaB, CTPOCHUE U Ouojoruyeckas POJib

94

[IpakTnueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
"A30TCcoIepKale OpraHu4ecKue
coequHeHus"

95

[IpakTnueckas padbora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME
"Pacnio3HaBaHHE OpraHUYECKUX
coenuHeHun"

96

KonTponbhas pabota no teme
"A30TCcoaepKalre OpraHnYECKHe
COCIMHEHUS "




97

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U
METO/BI UX CUHTE3a —II0JUMEPU3ALINS U
IIOJIMKOHACHC AU

98

[Mnactmaccel. YTunm3anus u nepepadoTka
IJ1acTUKa

99

DnacToMepbl: HaTypaJlbHbII
CUHTCTUYCCKUC KayYyKHU. Pe3nna

100

Bonokna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepI)I crienuaJibHOIro
Ha3Ha4YCHUA

101

[IpakTuueckas padborta Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Pacno3HaBaHue IJIACTMAcC U BOJIOKOH"

102

O06o0011eHne U cucTeMaTU3aIus
M3Yy4EHHOI'0 MaTepuaia o Teme
"BBICOKOMOIEKYJIIPHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




11 KITACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Tema ypoka Aata tuppossIe
n/n Beero KOHTpOJIbHLIe HpaKTquCKHe u3ydyeHus 06pa30BaTeJILHLIe
padoThI padoTshI pecypesI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
anemeHT. M3oTomnbl 1
5 CtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE UKCia 1
) Krnaccudukanus XuMHYECKHUX JIEMEHTOB (S-,
p-, d-, f-a;1eMeHTHI) 1
A Pacnipenenenue 31eKTpOHOB IO ATOMHBIM L
opouTanim
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXKAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIMX HOHOB.
DIIEKTPOOTPHULIATENTBHOCTh 1
Ilepuonnueckuit 3akoH u Ilepuonnueckas
cUCTEMa XUMHUYECKUX 31eMeHToB /. 1.
7 1

MenaeneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOEHUS ATOMOB




3aKOHOMEPHOCTU U3MEHEHUSI CBOUCTB
XUMHUYCCKUX DJICMCHTOB U 06pa3yeMBIX nMu
IMPOCTBIX M CJIOKHBIX BCHICCTB I10 I'PYIIIIaM U
nepuoiamMm

CucreMaruzanys 1 00001IeHe 3HAHUHT 110

TEMC

10

Bubl XMMHYECKOH CBsI3U. MeXaHU3MBbI
O6pa30BaHI/IH KOBaJICHTHOM CBS3U.
BOI[OpO,I[HaH CBA3b. MG)KMOJICKYJIHPHBIG
B3aHMOHeﬁCTBHH

11

BaneHTHOCTP U BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

13

BemectBa MoneKkyasspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

Ilonstue o AUCTICPCHBIX CUCTEMAX.
Hpe,Z[CTaBJ'IeHI/Ie 0 KOJUIOMAHBIX pacTBOpax

15

Uctununie PaCTBOPELI: HACBIIIICHHBIC U
HCHACBIIICHHBIC, PACTBOPUMOCTD.
Kpucrannoruapatst




16

CriocoObI BEIpaKEHUST KOHIICHTPAITUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM TTOHSITHIA
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTra',
"MossipHast KOHIEHTparus'"

18

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

20

KonTponbnas pabota no temam "CtpoeHue
atoMa. [lepuonnueckuii 3akoH u
[Teproandeckasi cucTeMa XUMAYECKUX
anemenToB J[. . Menpneneera", "CtpoeHue
BemiecTBa. MHoroo6pasue Bemniects"

21

Krnaccudukanus XuMHUeCKUX peakiuil B
HEOPraHUYeCKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKHUX PEaKIHIX

22

TennoBsie 23 (HeKTh XUMUYECKUX PEaKIUH.
TepMmoxumuyeckue ypaBHEHUS

23

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX
peaxunﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM




24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT Pa3IHyuHbIX (PaKTOPOB.
Karanu3 u karaimu3aropsl

25

I'omorennsie n TCTEPOTrCHHBIC PCAKIIUU

26

[TpakTuyeckas padora Ne 1 o Teme
"BiusiHue pa3nuvHbIX (aKTOpPOB Ha
CKOpPOCTb XUMHYECKON peakiun"

27

OO6paruMbie 1 HEOOpPATUMBIEC PEAKIINH.
XHUMHUYECKOE PABHOBECHE

28

[IpakTuueckas padora Ne 2 o Teme
"BnustHue pa3nuvHbIX GaKTOPOB HA
MOJIOKEHUE XMMHYECKOTO paBHOBECHS"

29

QHCKTpOHI/ITI/I‘ICCKaH JAucCconuranms. CunbHbIC
U cla0blie QJICKTPOJIUTHI. CrencHb

Aucconranumn

30

HNonnoe npounsseaenue Boasl. Cpeaa BOIHBIX
pactBopoB. Bogoponnsiii nokaszarens (pH)
pacTBopa

31

I'mpoponns coneit. Peakiuu, nmporekaromue B
pacTBOpax dJIEKTPOJIUTOB

32

[IpakTuueckas pabora Ne 3 o Teme
"XUMHUYECKHE PeaKIH B pPacTBOpax
NEKTPOJIUTOB"




OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

33 peakuuu. Baxxnenme OKUCIUTENN U
BOCCTAaHOBHUTEIIN

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0)
Oaimanca

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3aga4 pa3nu4yHbIX TUIIOB

37 Pemenue 3aga4 pa3nu4yHbIX TUIIOB

38 Cucremarnsanus 1 00001IeHNE 3HAHUH 110
Teme "XuMuueckue peakiuu'

39 KonTtponbHas pabora o Teme "Xumuueckue
peakuun"

[Tonoxenue Hemeramuios B [lepuoanueckoit
CHCTEME XMMHUYECKHUX dnemMeHToB []. 1.

40 MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atromoB. OHu3nyecKkre CBOMCTBA HEMETAJIJIOB

1 AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

12 Bogopon: nonyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ uapuabl
["ayiorensl: HAX0XIEHUE B PUPOJIE, CITOCOOBI

43 MoTy4deHus1, GU3NIECKHE U XUMUICCKHE

CBOICTBa




lManorenoBonopoabl. Baxknenue

44 KHCJIOPOACOAEPIKAIINE COSTUHEHUS
raJOreHOB
JIaGopaTopHble U IPOMBIIIEHHBIE CIIOCOOBI

45 II0JTy4eHHUs rajoreHoB. [Ipumenenue
raJIOT€HOB M UX COeIMHEHUN
[IpaxTnueckas padora Ne 4. Pemenue

46 HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"T"amorensr"
Kucnopoa: nabopatopHblie U IPOMBILUIEHHBIE
CocoObI NOTY4YeHUs, PU3NUECKUE U

a7 xuMudeckue cpoictBa. O30H. [Ipumenenue
KHUCJIOPOAA U 030Ha

48 OKCHIBI U IEPOKCH/TBI

49 Pemrenue 3a1a4 pa3InyHbIX THIIOB
Cepa: HaxOXJJeHHE B PUPOJIE, CITOCOOBI

50 NOJTy4eHUsl, PU3NUYECKUE U XUMUUYECKHUE
CBOMCTBA

51 CepoBonopo, CyabGuabl

- Kucnopoaconepsxamye cCoeIMHEHUS CEPHI.
Oco0OeHHOCTH CBOMCTB CEpHON KUCIOThI

53 ITpakTuyeckas pabora Ne 5. Pemenue

JKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u

eé coequueHus"




A3or: HaXO0XIACHUEC B IIPpHUPOAC, CIIOCOOBI

54 MOJTy4eHUs1, PUBHUECKUE U XUMUIECKHEC
CBOMCTBAa. AMMUAK, HUTPUJIBI

- Kucnoponcoaepxaiue coequHEHHS a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpuMeneHue a30ta U €ro COeAMHEHUH.
A30THBIE y10OpEeHUS
dochop: HaxXOKICHHUE B IPUPOJIE, CIIOCOOBI

57 noJiyueHus1, GU3NYECKUE U XUMUYECKHE
cBoricTBa. @ocunsl u hochun

- Oxcunsl hocdopa, pochopconepxaine
kucnotel. Conu pocopHOI KUCTOTHI

- [Ipumenenue docdopa u ero coeTMHEHUH.
dochopubie y1oOpeHus
ITpakTryeckas pabora Ne 6. Pemenue

60 AKCIEPUMEHTANIbHBIX 337a4 110 TeMe "A30T U
dbocdop u ux coeguHeHU"
VYrnepoa: Hax0XAEHUE B IPUPOJE,

61 QIJIOTPOIIHBIE MOAU(UKAIINHY; HU3HUECKUE U
XUMHYECKHE CBOIMCTBA, TPUMEHEHUE

62 Oxkcun yranepona(Il), okcun yrinepona(IV),
YroJIbHast KUCJI0Ta U €€ COJIU

63 Pemenue 3a1a4 pa3nudyHbIX TUIIOB
Kpemuuii: HaxoxJ1eHuE B MPUPOJIE, CIIOCOOBI

64 MOJTy4eHUs, PU3HUECKUE U XUMUIECKHE

CBOMCTBA




65

Oxkcun kpemaus(IV), kpeMHHEBas KUCIIOTA,

CHJIMKAThI

IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM.

66 CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

67 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB

68 CucremaTu3anus 1 0000I1IeHHEe 3HAHUHN TTO
teme "Hemeramibr"

69 Kontponbnas padota no teme "HemeTamibr"

-0 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOppEeKLHsI OIHNO0K
[Tonoxenue meraiuios B Ilepuoanyeckoit
CHUCTEME XMMHUYECKHX DIIEMEHTOB.

71 OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

- O6mue ¢pusznyeckue cBOCTBa METAIIOB.
[IpuMeHeHne MeTaIoB B OBITY U TEXHUKE

73 Cnuael MeTaiioB. Koppo3usi meTanioB

74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHYECKUNA Psi/I HANTPsKEHUH

75 MeTauioB. O0Iue criocoOb! MOTydeHUs

METAJlJIOB




76

OO01as xapakTepucTUKa METaNIOB
|Arpynmel [lepuoaudeckoii cuctemsl
XMMHYECKHX 31eMEHTOB. HaTpuil n kanuii:
noJry4eHue, PU3NIecKue U XUMUIEeCKHe
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEILECTB U
HUX COeIUHEHUN

77

OO01mas xapakTepucTUKa METaIOB
[TArpynns [lepuoanueckoil cuctemsl

XHMHYECKHUX 3JIEMEHTOB. Maruui u KaJbIHi:
noJiyuyeHue, PU3nYecKue 1 XUMHUIECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

78

XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs

79

AnroMuHuU: nony4yeHue, Gusndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHU/IA aJTFOMHHMS, THIPOKCOKOMIUIEKCHI
AIFOMUHHS, UX IPUMEHEHUE

81

Pemenue 3amaq Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padbora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaJiisl TIaBHBIX OArpynmn"




OO1w1ast xapakTepUCTHKa METAJIIOB TOOOYHBIX
noarpynn (b-rpynn) I[lepuoauueckoit

83 CUCTEMbI XUMHUUYECKUX JIEMEHTOB

a4 dusnueckue U XMMUYECKHE CBOWCTBA XpoMa
U €ro COEJUHEHUH, UX IPUMEHEHHUE
Baxwnerime coeTMHEHUs Maprasiia.

85 [lepmaHranat kanus, ero OKUCJIUTEIbHbIE
CBOMCTBA
dusnueckue U XMMUYECKHE CBOMCTBA Kelle3a

86 u ero coequHenuit. [lonyuenue u
IIPUMEHEHHE CIUIABOB Kelle3a

87 duznyeckre 1 XUMHUYECKHE CBOMCTBA MEIIH U
e€ COeIMHEHNH, UX IPUMEHEHNE
dusnyeckue U XMMUYECKHUE CBOMCTBA LIMHKA

88 U €T0 COEAMHEHMM, X IPUMEHEHHUE.
I'MIpOKCOKOMITIEKCHI IUHKA
ITpakTuyeckas pabora Ne 8. Pemenue

89 9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME
"Mertasisl mOOOYHBIX oArpymm"”

90 Pemrenue 3aa4 pa3InIHBIX THITOB

o1 O06o011eHne 1 cucTeMaTU3aIus U3y4eHHOTO
MaTepuaia 1o reme "Meramib"

92 Kontponbnas padota mo teme "Mertaibr"




AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI,

93 KOPPEKIHs OINO0K
Posnb xuMum B obecrieueHNH yCTOMYMBOTO

94 pasBuTHA yenosedecTsa. [lonarue o
HAy4YHBIX METOJAaX UCCIIEIOBaHUS BEILECTB
HayuHble npuHIUIBI OpraHU3aluu

o5 XMMHMYECKOTO IIPOU3BOJCTBA.
[IpoMmblIIIEHHBIE CITOCOOBI MOJTYYEHHUS
Ba)XKHEHUIIINX BEIIECTB

96 XUMUYECKOE 3arpsI3HEHUE OKPYKAOLIEN
CpEIbl U €r0 MOCIEACTBHUS

o7 XHMHS U 300pOBbE YEIIOBEKA.
JlexapcTBeHHBIE CpencTBa

08 Xumus nuimy. Poab xumun B obecriedeHuu
MUIIEBON O€30MacHOCTH

a9 Kocmernueckue u nappromepHbie CpecTBa.
briToBas xumust
X¥MHS B CTpOUTENBCTBE. BaxkHelmue

100 CTPOUTENbHbIE U KOHCTPYKIIMOHHbBIE
MaTepuaibl

101 XHMHS B CEIBCKOM XO3SIICTBE.
Opranudeckrie 1 MUHEPAJIbHBIE yI0OpEHUS

102 Cuctemaru3zanus 1 00001IeHHe 3HAHUH 110

TEMC




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O

MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET












