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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenmepanpHOro 3akona ot 29.12.2012 N2 273-®3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIXx B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepaniy, peaTU3yIOMUX OCHOBHBIE O00pa30BaTENbHBIC TMPOTPAMMBI, W
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusl BocnuTaHus B Poccuiickoit
Odeneparuu Ha niepuoa 10 2025 roga» (Pacmopsoxkenue IlpaButenbctBa PO ot

29.05. 2015 N2 996 - p.).

XHUMHST Ha YpPOBHE YINIyOJIEHHOTO HW3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyeHnue nmpeaMera, peamu3yeMoe B YCIOBUAX AU(GEepeHLHPOBAHHOTO,
npo@uiIbHOrO OOy4YeHUs, MPU3BAHO OOECHEYUTHh O0OIIE0O0Pa30BATENbHYIO U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTalyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBHM C  OCHOBONOJIAraroU[MMU
nonoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHHUS] M TpeOOBAaHUW K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIHH:

«  HMH(QOPMALMOHHO-METOJIUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHUE TPEICTABICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU TMIPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouJIs;

+  OpraHM3alMOHHO-TIIAHUPYIOILAs, KOTOpast npenycMaTpuBaeT
OMpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS M TMOCJIENOBATEIbHOCTH
U3Yy4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
paMKax HTOrOBOM arrectaliid B (OpME €IAMHOr0 TIOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YUCHUST XUMHUH

« yCTaHABIMBAE€T HMHBAapPHAHTHOE MPEAMETHOE COJEpKaHHE, 00sS3aTesbHOE
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3ziesiaM Kypca;

« JaéT INpUMEPHOE paclpeleieHUe Y4yeOHOro BPEMEHHU, PEKOMEHIYEMOIO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

« Mpe/iaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh HW3YUYEHUS Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

« JaéT METOJMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a/lay U3y4YeHUsl MpeIMeTa
Ha yriyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEAMETHBIX), a Takke C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHIA  0O0ydYaroIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[lo BceM Ha3BaHHBIM MO3UIMSIM B MpOorpaMMe MO XUMHUHU IPEeayCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TMpefenaMd yCTAaHOBJIIGHHOW MporpaMMoil 10  XUMHH
o0s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEpKaHUs yueOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTb BbIOOpa €ro BapUAaTUBHOW COCTABIISIIOLIEH,
KOTOpas JOJDKHA OMPENENSIThCS B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoBaHHOTO OOyYEeHHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUS HANpaBlIeH Ha pealn3alulio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TallOM  IOJIYYEHUS  XMUMHYECKOIO
oOpa3oBaHus B paMKaX W3yYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 3Toll cBsA3M H3ydeHHE MpeaMeTa «XHUMHSD OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO HA  paclIdpeHue U YriayOJieHHe TEOPETHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX OMPENeIEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCJIE C IePCIEKTUBON MOCIEAYIOLIETro NOMYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B opraHuzaiusix npodeccuoHaibHOro oopazoBanus. Hapsiay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpPyEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa30BaTEIBPHOM IMPOTPaMMBI  CPEAHEro 0O0Iero oOpa30BaHHS
U3yUCHHE TMpeaMera «XUMHs») OpPHEHTUPOBAHO TAaKXEe Ha peEUIeHUue 3aj1ad
BOCIIUTAHUS W COIMAIBLHOTO Pa3BHUTHs OOydYaromuXcs, Ha (OPMHPOBAHUE y HHUX
OOLIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHUI pallMOHANU3alMU y4eOHOTO TpyJa U
O00O0OIIEHHBIX CMOCOOOB  JIESITEIBHOCTH, HWMEIOIMIMX  MEKIUCIUIIIIMHAPHBIN,
HAANPEIMETHBIN XapaKkTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIIIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COACpP)KAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusax 06a3oBOro u yriayOJaEHHOTO
YPOBHEHN U3YUYEHHUS IPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYeCcKas XHMHs» COCTABIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs NIpeaMera. JDTa CUCTeMa
3HAHMM MOJydYaeT ONpeNeEHHOE TEOPETHYECKOE JIOMOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOrO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX UX COEJAMHEHMI HAa OCHOBE PACIIMPEHMs U YIIIyOJIeHUsS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKku. WM3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XHMHMYECKHUX  DJIEMEHTOB Oa3upyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XHUMHUYECKAsI CBA3b
OOBSACHAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUI NpH €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKKEe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBanus. M3yueHue
TUIIOB  peakuud  JOmoJHsAeTcsl  (OpMHpOBAaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKHUX IpoIeccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHUE BOIIPOcaM 00 3IEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIHii.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUM K oOImel cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUe OyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU IMIpeJMeTa B JAaHHOM Cllyyae akleHT OyaeT cjelaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJsspHasi Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS
Macchbl M DHEPIUH, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJIU3A, IMPEIACTABICHUS O
CTPOEHHUH BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMETa 1 KJIACCOB XUMHKO-
Oounonornyeckoro npoduiist OONbIINKA yAENbHBIA Bec OyleT MMETh OpraHuyecKas
xumusa. B 3TOM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh i Oouiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOWM BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUNOUAbI, O€NIKH, YTIJIeBOJbl, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipn 3ToM 3HaHUA O COCTaBE M CBOMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY)KaT OCHOBOM Il M3y4YEHUs
CYLIIHOCTHU IPOLECCOB (DOTOCHHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHbBle MpeaMeTsl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Mpu wu3yyeHun yueOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro ooiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUUMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Pemienne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPeaIoiaraet
peanu3anuio TaKux LeseH, Kak:

« (opMupoBaHME TPEACTABICHUI: O MaTEepUAJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B OOECIEUYEHHH
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOseM
HKOJIOTUYECKOM, PHEPTeTUYECKON M MUIIEBOM 0€30IacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJIONOIb30BaHUs, B (POpMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

+ OCBOCHME CHUCTEMBbl 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUs XMUMHUYECKUX PEAKLUU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIINX
Hay4HBIX MPUHLIHNAX XUMUYECKOTO MPOU3BOJICTBA;

« (opmupoBaHHe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHUMUH, JJIsi OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJIEHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TIPOrHO3UPOBAHMS,
aHaJln3a U OLICHKH C TIO3UIIMH 3KOJIOTHUeCKON O€30MacHOCTH MOCIIEICTBUI



OBITOBOI M IMPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHYECKUM  TPOU3BOJCTBOM, HCMOJb30BAaHHEM U  MepepadOTKON
BEIIECTB;

yriayOneHue  OpelCcTaBICHMH O  HAy4yHbIX  METoJax  IO3HaHWS,
HEOOXOUMBIX Ji1 NPUOOPETEHHUS YMEHUN OpHUEHTUPOBATHCA B MUPE
BEIICCTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU IEATENBHOCTH U TOBCETHEBHOM KU3HH.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
GyHKIMNA TETOCTHOM CHCTEMBbl CPEIHEro oOuero oOpa3oBaHUs NPHU WU3YUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIE€HHOM  ypoOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 3aa4H, KaK:

BOCIHUTaHUE YOEXKAECHHOCTH B TO3HABAEMOCTHU SIBJICHUM MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPUECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO ¥  CaMOBOCIMTAaHUIO  HAa  OCHOBE  YCBOEHHS
00I11eY€eI0BEYECKUX LIEHHOCTEH;

pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPYECKHUX
criocoOHOCTeM oOyuaronmxcs, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO M HENPEPHIBHOMY OOpPA30BAHMIO KakK
YCJIOBUIO YCHIEHTHON MpodhecCuOHATbHOM M 0011IEeCTBEHHON JIeITeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYIBTYPhI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
IIOJIE3HON DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO011ee 9nCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISi U3YYCHHUS] XUMHUH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obiiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yvaca (3 yaca B HeemIo).

COAEPKAHUE OBYUYEHUA



10 KIIACC

OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMU.

[Ipeamer W  3HaYeHWE OPraHUYECKOM XUMHUHU, TMPEACTaBICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYEcKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. THulbl THUOpUIM3AIMM ATOMHBIX opOuTtanei
yriepojia. Mexanu3mbl 00pa3oBaHMs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLenTopHbd). TUNBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYeCKUX COeAUMHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CrpyktypHble (oOpMyJbl pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpalléHHAs,
ckenetHass. M3omepus. Buuabl u30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukanuu opraHnueckux BemiectB. [loHsTue o
dbyHkuroHaasHOM rpymnme. 'omosnorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBHasibHBIE Ha3BaHUS
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpTraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Ankanbl. ['oMoornueckuii psj ajikaHoB, o01mIas GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, Sp°-
ruOpuau3alnsl aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmyeckune cBOMCTBa
aJIKaHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, W30MEPHU3ALNH,
JETUAPUPOBAHUS, IUKIN3AINHU, TMPOJIN3a, KpeKUHra, ropenus. [Ipeacrapienne o
MEXaHHU3Me PeaKIuil paJuKaJIbHOrO 3aMEILCHHUS.

Haxoxpaenue B npupoje. CriocoObl MOTyueHHs] U TPUMEHEHHUE aJIKaHOB.



[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IMKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CrocOObl MOMyYeHHS H
MPUMEHEHUE ITUKII0AIKAaHOB.

Ankenbl. ['oMosiornueckuii psii ajJkeHoB, oOmas (hopmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKEHOB, Sp*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, 6- U m-cBi3u. CTpyKTypHas U
reoMerpudeckas (muc-tpanc-) wuszomepusi. dusmyeckue CBONCTBA aAJIKEHOB.
XUMHUYECKHE CBOMCTBA: pPEaKlMMU MPUCOCAMHEHUS, 3aMEIIECHUsI B O.-TIOJIOKEHUE
Ipy JBOWHOM CBA3M, MOJUMEpHU3alud U okucieHus. I[lpaBuio MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIIOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilomumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Aunkunbl. ['oMonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriaepona. OuU3ndecKkue CBOMCTBA AJKUHOB.
XHWMHUYECKME  CBOWMCTBA:  pEaKUUM  NPHUCOCIUWHEHUSA, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBEeHHBIE peakiuu Ha TPOMHYIO CBsI3b. CrIOCOOBI MOTyUEHUs
Y IPUMEHEHUE AJIKUHOB.

Apomartuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psiy apeHoB,
oOmast popMysa, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKyibl Oenzona. dusmyeckue cBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENIEH B
OCH30JIbHOM KOJIbLIE Ha MpPUMEPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus crupoia. CriocoObl NOTyUYeHUs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHele HedTsHBIE ra3sl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoayKThl ero nepepadorku. Crocoosl nepepaboTku HePTH:
NEPEroHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHI), PU(POPMUHT, MHUPOIIU3.
[IpomykThl mepepaboTku HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIlEeHUs] TallofTeHa Ha TUAPOKCOTPYNIy, HUTPOrpynny, IHaHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO



pactBopa wWIENOYHA. B3auMOEHCTBHE NUTAJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tousartue 0 METAJIJIOOPTaHUYECKHUX COEIMHEHUSX. Hcnonb3oBaHue
rajoreHNPOU3BOAHBIX YTJIEBOJOPOJOB B ObITYy, TEXHUKE U TMpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHU:
u3ydeHue QU3NIECKUX CBOWCTB YTIIECBOAOPOMIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peaxiuii yrieBoJOpOIOB pa3MuYHBIX KiaccoB (oOeciBeunBaHHEe OpPOMHON WK
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHJIEHA C
aMMHMA4YHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBEeHHOe OOHaApyKEHHUE
yriepojla U BOJIOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYEHHE OTUJIEHA U
W3Y4YEHUE €ro CBOWMCTB, O3HaKOMJICHHE C KosutekiusmMu «Hedtb» u «Yromby, C
oOpa3lamM  TJIacTMacc, KaydyyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJICKYI
YIJIEBOJIOPOJIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kuciopoacoaep:kamue opraHu4ecKue coeJMHeHH.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, H30Mepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  NPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpoaHBIE CBSI3M MEXKIAY MOJIEKYJIAMHU CIIAPTOB.
XUMUYECKHE CBOWCTBA: PpPEAKIUM 3aMENICHUs, JETruJpaTalld, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMM  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrmocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoO0eHHOCTH (PU3HMYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: PEAKIIUH 3aMEIICHUS, B3aUMOJICUCTBUE C OPTaHUYECKUMHU
U HEOPraHWYECKUMH KHUCIOTaMH, KayeCTBEHHAs pEakIusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl MOMyYeHHS U NPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNNbI H
oenzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢enona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (eHnosa. KadyecTBeHHble peakuuu Ha QeHos. TOKCHMYHOCTH (eHoda.
CrniocoObl osryueHust ¥ npuMenenue penorna. Genondopmanbaeruanas cMoma.

KapOoHwibHBIE COETMHEHHS — alTbJIETHIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYMIbl. ['OMOJIOTHYECKUE PSABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyna, m3oMepusi U HOMEHKIaTypa. (DuU3NuecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHE CBOWCTBA  aJbJCTHJOB M  KETOHOB:  peaKIuu
npucoeauHeHusl. OKUCIIEHNUE abJeTHI0B, KAYECTBEHHBIC PEaKIIMU Ha albIACTHIbI.
CriocoObI IOTy4YeHHS ¥ IPUMEHEHHE alTbJIETHIOB U KETOHOB.



OmHOOCHOBHBIE TIpEIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KucHoT. M3omepus n HomeHkiatypa. dusndeckre CBONCTBA
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakuusi STepupUKALNUA, PEAKIMU C YYaCTHEM YIIJIEBOJOPOJHOIO paJKaa.
OcoOCHHOCTH CBOWCTB MYypaBBUHOM KHUCIOTHL. [IOHSATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(dupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPEICIbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHUCIJIOT: CTEapHHOBAas, MaJIbMUTHUHOBAsA, OJICMHOBAs, .JUHOJE8As,
JuHONIeH08as KUcnoThl. CrocOOBI MOTYUYeHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbple 3¢upsl. ['oMmonorudeckuit psia, oOmas dopmysa, U30MEpHUS H
HOMEHKJNaTypa. PU3NYECKUE M XHUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nvecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 1enoyHor cpene. OCOOEHHOCTH CBOMCTB >KMPOB, COAEPKALIUX OCTATKU
HEMpPeETbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpo/IE.

MBpBI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

O6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
u nonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, rajmpakros3a, pubosa,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxOXJACHUE B mpupojie. PoTOCUHTES.
XUMUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJAECTHIHON
IpyNI, CIOUPTOBOE U MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEACATEIbHOCTU OpraHu3Ma. Jucaxapuapl: caxaposa, MajabTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: kpaxmall,
INIMKOTeH W nenono3a. CTpoeHHe MakKpOMOJIEKYJl Kpaxmana, TJIMKOT€Ha U
HeJUTroNIo3bl.  PU3MUYECKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIU3, KAaYeCTBEHHas peakiusi ¢ HOoAO0M. XUMHUYECKHUE
CBOMCTBA LIEJUTOJIO3bL: TMAPOJIU3, ModyyeHue 3(upoB uemnonosbl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIETK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIUPTA B albJETH] Ha PACKAJIEHHOUM MEIHOM IPOBOJOKE,
OKHCJICHUE ATUJIOBOTO CHHUpPTA JUXPOMATOM Kayiusi (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTHlbl (C THUIPOKCUIIOM
muammuncepeopa(l) u  rumpokcupgom  menu(Il)), peaknus rawmnepuHa ¢
rugpokcugom Menu(Il), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHUCIOTBHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ Tuapokcuaom menu(Il), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHUpThl U
dbenonb, «KapoonoBbie KUCTOTHI. CIOXKHBIE dDUPHD».



A30TCoAep:Kale OPraHNYecKne COeTUHEeHUs.

AMWHBI — OpraHWYECKUE MPOM3BOJHBIE amMmMuaka. Kimaccudukarums aMuHOB:
amnpaTHIECKUe ¥ apOMATHYECKHE; IePBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crpoennie moiiekyn, oOmas (Gopmyiia, U30MepHUsi, HOMEHKIATypa U (pU3NUECKUE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(paTUYEeCKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHUIIMH — TIpEACTaBUTENIb aMHUHOB apomaruueckoro psga. CrpoeHue
aHwiMHa. B3anMHOe BiIMsHUE TPy aTOMOB B MOJIeKyJie aHuIMHA. OCOOEHHOCTH
XUMUYECKUX CBOWMCTB aHuiMHA. KauyecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYCHUSI M TpUMEHEHHe anmndaTudeckux amuHOB. [lomyueHue aHuiIMHA W3
HUTPOOEH3071a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTEIHN Ol
AMUHOKHUCJIOT: TJMIUH, alaHuH. @OU3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peaKuusi TMOJIUKOHJCHCAIINK, O0Opa3oBaHWE TENTUIHOU CBS3H.
buonorndeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIETITH]IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JCHATYypaIus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W MX NPEBpaIlCHUN:
pacTBopeHHe O€NKOB B BOJIE, JECHATypalus OEJKOB MpPU HArpeBaHHUH, IIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTcopepkalue  OpraHWYeCKUe  COCIUHEHHS» U «Pacno3HaBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJieKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJUMEpPU3ALNU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALS U TTOJIMKOHICHCAIIHS.

[Tomumepubie Matepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETHIMETAKpUIAT, TOJUKAPOOHATHI,
noJidTUIeCHTepePTanar). Y Truiu3aius 1 nepepadoTka miacTuka.

DJ1aCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bosokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKyCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYEHUS (TedioH, KeBJjap,
AJIEKTPOTIPOBOISIIIINE MOJMMEPHI, OMOpasiaraeMbie MOJTUMEPHI).

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,



Kay4dyKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

Pacuérnslie 3anaun.

Haxoxaenue MoJekyasipHOH (GOpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBbIM  JIOJIIM  JJIEMEHTOB, BXONSIIMX B €r0 COCTaB, HAXOXJICHUE
MOJIEKYJISIPHON (POPMYJIbI OPraHUYECKOro COeqUuHEHUs 1Mo Macce (00béMy)
MIPOIYKTOB CTOpaHus, MO KOJHWYECTBY BemlecTBa (Macce, 00BEMY) MPOIYKTOB
peakMy W/UIUM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIOCOOOB
MOJIyYeHUsI, ONpEeNieHuEe JOJM BBIXOJIa MPOJYKTa PEaAKIMH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBsI3ed MPU U3yUYSHUH OPTraHUYECKON XMMUU B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHUH, TPHUHATHIX B OTACIBHBIX TMIPEIMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MTOHATHS: SBJICHNUE, HAYYHBIN (DAKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HAOIIOJCHHE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHE.

®duszmka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, MOJEKyIa,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 2JKOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocUHTE3, HObIXaHWE, OCNKH, VYIJICBOIbI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIC UCKOMTaEMbI€, TOTUIMBO.

TexHONOTHs: TNHIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHMS,
MOTOIIIME CPENICTBA, MATEPUABI H3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIHIAS N HEOPT'AHUYECKAS XUMMSI

Teopernyeckue 0CHOBbI XMMMH.

Atom. CoctaB aTOMHBIX siaep. XUMHUECKUi 3yemeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHBIE opOuTanu. Knaccudukamuss XuMHIeCKIX dJIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM — OpPOHTAIISAM.
DJIEKTPOHHBIE KOH(GUTYPAIIUH aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOTO MEPHUOJIOB



B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DHUTYpaIlMH HOHOB.
DNEeKTPOOTPUIATETBHOCTD.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
.M. MenneneeBa. CBsA3b NEPUOAUUYECKOTO 3akoHA W lleprnoanueckoi CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MECHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJOXKHBIX BEIIECTB IO TpynnaMm ¢ IepuojaM. 3HA4YCHUE
nepuoauueckoro 3akona /.M. Menpaeneena.

Xumuyeckass CBsI3b. BHIbI XUMUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEpPrus U AjmHa cBsi3u. [lonsipHOCTh, HATPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMOoneKyIIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpPE COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX COeIMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBarelb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUHN.
[ToHsITE O KOOPAWHAIIMOHHOW XUMUH.

BemectBa  MONEKYJIApHOTO MW HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbix cucremMax. MctuHHble pacTBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPALIMM PACTBOPOB:
MAaccoBasi J0JIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauusa. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOpPraHUYeCKUX BeEIIeCTB. TpUBHUAIIbHBIC
HAa3BaHUs OTJEJIBHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuys XuMHUeCKUX peakiuii B HEOPTaHUYECKOW M OpTraHUYeCKOn
XAMHUU. 3aKOH COXPAHECHMUS MACChl BEUIECTB; 3aKOH COXPAHCHUS U NPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusax. Tenaobie 23 (HEKTHl XUMUYECKUX PEaKIU.
TepMOXUMUYECKHE YPABHEHHUS.

CKOpOCTh XMMHYECKOW peakinu, €€ 3aBUCUMOCTb OT Pa3jN4HbIX (PaKTOPOB.
['omoreHHbIe 1 rereporeHHsle peakuuu. Karanus u kataaus3aTopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHIeckoe paBHoBecue. KoHncranTta
XMMHUYECKOTO paBHOBeCHUA. DakTOpbl, BIMSIONIME HAa IOJOKEHHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHUEHTPALIMU BEIIECTB, YUYACTBYIOIINX B
peakuuu. [Tpunuun Jle [latense.

Onextponutnyeckas aucconuarus. CWibHBIE €W ClIaOble DJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAs, HEUTpalibHAasd,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.



OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI U BOCCTAHOBJICHUSI.
BaxHeiimme OKHCIWTEINM W BOCCTAHOBUTEIW. METON SJEKTPOHHOrO OaaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB W MX IPEBPAILCHHIA:
pa3NoKEeHHE MEepPOKCHIAa BOJAOpPOAA B NPHUCYTCTBHM KaTalW3aTopa, MOAEIN
KPUCTAJUTMUECKUX PEMIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeIeTICHUe
Cpeabl pacTBOPOB C IMOMOIIBK) WHIWKATOPOB, M3YyYEHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PpEAKIUU U TMOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuyeckasi Xummusi.

[lonoxenne HemetaiuioB B Ilepuoandeckod cuCTEME  XMMHUYECKHX
anemeHToB J[.U. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJJIOTPONHS HEMETAUIOB (Ha MPUMEpE KUCIOPOJa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydyenue, gusnueckue M XMMHUYECKHME CBOMCTBA: PEAKIUU C
METaJUIAaMA M  HEMETAJUIaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. ['mMapuisbl.
TONNMBHBIE AIIEMEHTHI.

["anmorensl. Haxoxnenue B mpupoje, CrOCOObI MOMydeHUs, (QU3HUYECKUE U
XUMHUUYECKue CBOMCTBA. ["asioreHoBOAOpOABl. BaxHelie KUCIOpoACoaepKallue
COEJIMHEHHUS TranoreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajioreHoB. [I[pruMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. @U3NYECKUEe U XUMUYECKUE CBOICTBA M NMPUMEHEHUE KUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4YeHUs, (U3NYECKUE U
xumuueckue cBoictBa. CepoBomopona, cyiabduasl. Oxcua cepoi(IV), oxcun
cepl(VI). CepHucras u cepHas KHUCIOTHI M HUX coid. OCOOEHHOCTH CBOMCTB
cepHoMl KucnoThel. [IpuMeHeHne cepbl U €€ COeTMHEHUN.

A3or. HaxoxneHue B mpupoje, CHocoObl MOdayyeHus, (U3MYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAsI U a30THAA
KHUCIIOTHI U uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMenenue a3ora
U €r0 COCTMHEHHUM. A30THBIE yI00pEHHUS.

®docdop. Haxoxnaenue B mpupoje, CrnocoObl TMONydeHUs, (Ppuznueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucinota u e€ conu. [lpumenenue docdopa u ero coeauHeHuii. DocdopHbie
yAaoOpeHwus.

Yrnepon, HaxoXIAeHHWE B NOpuUpoae. AJUIOTPOIHBIE  MOIU(DUKAIUH.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), okcun yriepona(IV), yronapHas kuciora u eé
coiii. AKTUBUPOBAHHBIA yTOJb, ancopOuus. DymnepeHsl, rpadeH, yriiepoaHbie



HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YTJIEPOJOM, U €T0
COCIMHEHUM.

Kpemuuii. Haxoxaenue B mpupoje, CrocoObl MOMy4deHHs, (PU3NUECKHe U
xummudeckue cBorctBa. Oxcupy kpemMuusa(IV), kpemMHueBass KuUCIOTa, CHIIMKATHI
[IpuMeHeHne KpeMHUS U ero coeanHeHnil. CTeKI0, €ro moJiydeHue, BUIbl CTEKIIA.

[Tomoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O000JOYEK aTOMOB MeTawioB. OOmme
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmuiaBel METAIIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuid  MertamuioB.  OOmme  crnocoOsbl
MOJTy4YEHUS METAJIOB: TUAPOMETAILTYPIHS, MMUPOMETAJUTYPI U,
anekrpometautyprus. [lonatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOpPPO3UHU.

Oo6mast xapakrepuctuka MeramioB [A-rpynmel [lepuonnueckoid cucTeMbl
XUMHUYECKUX DJJeMeHTOoB. Harpuiti u kanuii: mnonydenue, ¢GU3MYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BENIECTB U UX COCAUHECHUM.

Oo6mas xapakrepuctuka metauioB IIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KalblUUW: TMOJydyeHue, (Qu3nyecKkue u
XUMHYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMI: TTOTyYeHue, (pU3nYecKue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHble CBOWMCTBAa OKCHAA U
TUAPOKCHUAA ATFOMUHHUS, TUAPOKCOKOMILIIEKCHI A TFOMUHUSL.

OOmasi xapakTepucThka MeTauioB To00o4HbIX moarpymm  (b-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKne 1 XMMUYECKHE CBOMCTBA XpoMa M €ro coeaquHeHuii. OKCuanl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaTsl, UX
OKHUCJIUTEIbHBIE CBOMCTBA. [loiyueHrne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla U €ro COEIWHCHUU.
Baxwneimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckrue U XMMHUYSCKHE CBOMCTBA JKejie3a M ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [Tomyuenne u npuMeHeHne xene3a
Y €ro CILIABOB.

DOU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennuHeHuu. [loyuenue u
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUMU.

[Muuk: momydeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHneHue
IIMHKA U €r0 COEINHEHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU WX NPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B



KUCJIOPOJIE, HW3Y4YE€HHE KOJUIeKIuU «MeTtamnpl ¥ CIUIaBbDY, B3aUMOJCHUCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
HIEJI04YEel, KaYeCTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATUOH BOJOPOJIa
M KaTUOHbl METAJJIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM
«T"anorensry, «Cepa u e€ coequHeHUD», «A30T U GHochop M UX COSAMHEHUN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHSA U KM3Hb.

Ponb xumuu B oGecriedeHuu yCTOMYMBOTO pa3BUTHUs yenoBedectna. [lonsTue
O HAY4YHBIX METOJIaX IIO3HAHUS W METOAOJIOTMA HAYYHOIO HCCIEAOBAHUS.
Hayunble pUHIMITBI OpraHru3aliy XMMUYECKOTO NpOon3BoACTBa. [[pombInieHHbIE
CIIOCOOBI MOTYYEHUSI BaXKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOIYYeHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOMIEH CpPENbl U €r0 IOCIEACTBUS.
Ponp xumMuu B o0ecrieueHN YHEPreTUIeCcKoil 0€30MaCHOCTH.

XuMHsi ®W 3J0pOBbE uenoBeKa. JlekapcTBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JICKAPCTBEHHBIX IpenapaToB. Posib XumMun B pa3BUTUHA MEIULIUHBI.

XUMHS THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J00aBKU. Poib Xxumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM
YKU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
0eToH).

XuMus B CEJILCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE Y100pEHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuansl 11t 21eKTpOHUKHA. HaHOTEXHOIOTHU.

Pacuérnblie 3anaun.

Pacuétel: Macchl BeliecTBa UiuM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEaKIMU BEUIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEII[ECTB HMMEET MpuMecH, Macchl (00BbEMA, KOJIMYECTBa BEIIECTBA) MPOIYKTA
peaKuuu, €Ciau OJHO M3 BEIIECTB JaHO B BHUAE pPaCTBOPA C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIEHTPAIIMM BEUIECTBA B PACTBOpPE, JOJM BBIXOJA NPOAYKTAa PEAKUHH OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst MEXNpeAMETHBIX CBA3€H MpU  HU3yYeHUHM oOmeld
HEOpraHU4eCcKor XuMuu B 11 Kiacce OCyIIeCTBISAETCA Yepe3 MCIOIb30BAHUE Kak



OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHM, MPUHITHIX B OTICIbHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KIacCU(PUKAIMs, TEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®usuka: Marepus, MHUKPOMHUDP, MAKpPOMHp, AaTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAJTHOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUUYECKUN YPOBEHb,
BELIECTBO, TEJIO, O0OBEM, arperaTHOE COCTOSIHME BEIIECTBA, WACAIBHBIA ra3s,
(u3nyecKue BEIUYUHBI, €AMHULIBI U3MEPEHUs, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opranusm, 3kocucrema, ouocgepa, MeTadoIM3M, MaKkpo-
U MHUKPORJIEMEHTBI, OETIKHU, KUPBI, YTIIEBO/bI, HyKJICHHOBBIC KHCIOTHI, (hepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypcehl.

TexHOoIOorus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIE
MaTepUAIIbI, CENbCKOXO3IMCTBEHHOE ITPOU3BOJICTBO, IMHUILIEBAs IMPOMBIIIJIEHHOCTb,
(bapmaneBTHYECKas ITPOMBIIUICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
[IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpUAIIOB, JJIEKTPOHHAsA
IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B CcOOTBETCTBMM C CHCTEMHO-IEATEILHOCTHBIM IMOJIXOAOM B CTPYKTypeE
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS NpeaMeTa «XHUMHUsD» Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUsl BBIJICTCHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOyYaloIUMHUC POCCUMCKONW TPaXKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOMNPEAECTICHHIO; HATMYNE MOTHUBALIUH K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaloOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TpaBWJIaMU W HOPMAaMHU T[IOBEJCHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHIYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM I CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4UHOCTHBIE pe3yJIbTAaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0Oy4JaroIuxcs B MPOIECCE peaTu3aiii 00pa3oBaTEIbHON JeATETLHOCTH.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITa I103HABATEJILHOM M MPAKTUUYECKON JEesATEeTbHOCTU
oOydJaronuxcs B MPOIIECCE peaan3alud 00pa3oBaTENbHONU JEATEILHOCTH, B TOM
YHUCJIE B YACTHU:



1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MIPABONOPAJIKY;

IIPEICTABICHUST O COLMAJIBHBIX HOpPMax M IIpaBUJaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKY U
apryMEHThI IpYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1E€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOIECCYy TBOpPUECTBAa B OOJACTH TEOPUU U MPAKTUYECKOTO
INPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKHW €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYAallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIEACTBUI
IIOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEM 3I0poBOTO M Oe3omacHoro obpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU, B TPYI0BOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPAaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIHUsIX, YTPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUsS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIIEI0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEATEIBHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacCTHE B PEUICHUHM NPAKTUYECKUX 3a7ad
COILIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY HM3YUYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWMBUIYAIbHOW TPACKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU LEJI€CO00PAa3HOr0 OTHOLIEHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NpOOJIEM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELIEHHs BOIIPOCOB PALIMOHAIIBHOIO IPUPOIOII0JIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
IPUPOAHON Cpele, YMEHHS MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbI U YEIOBEKA, B
NMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOMN
UUBUJIM3AIUU: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMM HOBOW 0a3bl MaTepUANbHON KyJbTYPHl, B PEIICHUH TJI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M 3KOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIEYeHUH



YCIIOBUH YCIEIIHOTO TPYAa U 3KOJOTUYECKH KOM(DOPTHOM JKU3HHU KaXKIOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAHMUS CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NOJTy4aeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHpa U
MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOYCHUS HA
OCHOBE HAyuYHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUSX;

MHTEepeca K MO3HAHMIO, UCCIIEI0BATEIbCKON AeSITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephbIBHOMY  O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM
JESITENBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIC TOHSATHUS, OTpa)Karolue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecC, CUCTeMa, HayYHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKIMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
1) 6a30Bble JJOruvYecKue aeMcTBUsI:
CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;



ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C OCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh IPU OCBOCHHWM 3HAHUU NPHEMBI JIOTMYECKOIO MBIIUICHHUS:
BBIJIETISATh XapaKTEpHbIE MPU3HAKU MOHITUM M yCTAHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH [UIS KJIacCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKLINi;

YCTAHABJIMBAaTh [PUYUHHO-CIEACTBEHHBIE CBA3M MEXIy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHus (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIIOUCHMUS;

IPUMEHATH B MPOLIECCE MTO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA30BHIBATH MOJICIIbHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHbIE MOJEIIbHBIC NIPEICTABICHUS ISl BBISABICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTa
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IPOBEICHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHIeHUS] MNPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ ungopmaunmeii:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYyJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIPaBOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHanM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEITPOTHUBOPEYUBOCTH;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe 1eiCTBUS:

3aaBaTb BOIIPOCHI 110 CYHICCTBY o6cy>i<,uaeM01”4 TCMBI B XO0A€C AxaJIora /M
AHUCKYCCHUH, BBICKA3bIBATH UACH, (1)0pMYJ'II/Ip0BaTL CBOH IIPCHJIOKCHUA
OTHOCHUTCIIBHO BBIITOJIHCHUA HpGIIJIO)KGHHOﬁ 3aJa4u,

BBICTYNAaTh C TIPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTYYE€HHBIX CAMOCTOSITEIIEHO MM COBMECTHO CO CBEPCTHUKAMU TP BBITIOTHEHUHN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW pabOThI MO MCCICAOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, peaau3aliui yIeOHOTO MPOEKTa, U (POPMYyIHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCIACAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeSTENIbHOCTD, Ompezenss e€ Ienu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJTHEHNH YYEeOHBIX UM WCCIIEJIOBATEIbCKUX 3a]ad, BBIOMpaTh Haumboiee
b dEeKTUBHBIN CMOCO0 MX peHieHus ¢ y4ETOM TOJyYeHHUsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE cCamMoOaHalIu3a Hu
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMHUU HA YriayOJEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOlero oOpa3oBaHUs BKIIOYAIOT CHEU(pUYECKUE



JUIs y4eOHOTO MpeaMeTa « XUMHUsD HaydHbIe 3HAHUS, YMEHUS U CIOCOOBI ACMCTBUIMA
110 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHLHOCTH
M0 TMOJYYCHHIO HOBOT'O 3HAHHS M MPUMEHEHHUIO 3HAHUN B Pa3IUYHBIX YYEOHBIX
CUTYyalUsX, a TAK)KE B PEaJIbHbIX KU3HCHHBIX CUTYyalUsAX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM IIPEAMETHBIC PE3YJbTaThbl IIPEIACTABICHBl [0 TOJaM
WU3Y4YCHUS.

10 KJIACC

[IpenMeTHbIE pe3yJIbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMUSI»
OTPAXKAOT:

c(OpMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHUn PalMOHAIIBHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIECH KyJIbTypbl
YyeJIoBeKa, a TaKXKe DOKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN IJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXJIEHHOEC
COCTOSIHUSI aToMa, TuOpuau3alusi aTOMHBIX oOpOuTanel, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajgukai, CTPYKTypHble (opmyibl (pa3BEPHYTHIC, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuueckas,
ONTUYECKAas), HM30MEpPbl, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUus OHHEPruu TMPU XUMHUYECKUX pEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEakKIui, TEPMOJUHAMUYECKHX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aHMHOM BJIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdekThi, opueHTanTs! I u 11 pona);
(aKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEWIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MpUMEPE MPOU3BOJICTBA METAHOJIA, TEpEepadbOTKU HEDTH);



c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NMPU3HAKU TOHATHUH,
YCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS NPH
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYIT OpraHUIECKHX
BEILIECTB;

COCTaBJISAITh YPAaBHEHHSI XMMUYECKHX PEAKIMI U PaCKpbIBaTh UX CYLIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUM  MOCPEACTBOM  COCTaBIICHUS
AJIIEKTPOHHOIO OallaHca JTUX peaKlMil, peakluuii HOHHOTO OOMEHa IyTEM
COCTABJICHHUsI UX ITOJHBIX U COKPAILEHHBIX NOHHBIX YPABHEHUM;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB IS WIUIOCTPALUU
UX XMMHUYECKOI'0 U MPOCTPAHCTBEHHOIO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh IMPUHAJUIEKHOCTh H3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA 110 CUCTEMAaTUYECKON
HoMenknatype (IUPAC) u npuBoIUTh TPUBHAIBHBIE HAa3BAHUS I OTACIBHBIX
IpeICTaBUTENIEH OPraHNYECKUX BEIIECTB (3TUJICH, alleTWJIEH, TOJMYOJ, TIULEPHUH,
ATWJIEHIJIMKOIb, (PEHOJ, (QopManblIerus, aneTalbJIerusl, aueToH, MypaBbHHas
KHMCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbBMUTUHOBAsI KUCIIOTHI,
[JIMIMH, aJaHuH, MaJlbTo3a, (PpyKTO3a, aHWINH, TUBUHHII, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

C(OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAMHEHMSX (KOBAJCHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3B);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa mis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3TUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: AJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKAHOB, AapPOMATUYECKUX YIVIEBOJOPOAOB, CIUPTOB, QJIbACTUIOB, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXAPHUIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYHK)  CBSA3b  MEXAY  HUMH  ypPaBHECHUSIMU
COOTBETCTBYIOIIIMX XWMHMUYECKUX PpPEAKUMM C WCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

C(OPMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKLMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;



c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPAKTUYECKOE TPUMEHEHHUE NIPOyKTOB MEpepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM 1 MBICIICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIC oneparuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3ALINIO, BBIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — JJISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MaTE€pPUAJIBLHOTO E€IUHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS MO OPTraHWYECKON XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHUM C UCIOJIb30BaHUEM (HU3UYECKUX
BENMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKou
BEILIECTB, UCMOJB30BaTh MOJYYEHHbIE 3HAHUS JISl IPUHSITUSL TPAMOTHBIX pPEIICHUN
npo0JieM B CUTYyaIUsIX, CBI3aHHbBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIydeHHEe W HU3YyYEHHE CBOMCTB OPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YIJICBOJOPOJOB pa3JIMYHBIX KIJACCOB U
KHUCJIOPOJCOIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O6e3omacHoro oOpalieHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyUpoOBaTh IIEb HCCJIEAOBAHMS, WPEACTABISTH B Pa3Iu4HON (popme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B IIEJISX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
IIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1J1K;



aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3pEHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, IHTepHeT U apyrue), KpUTUIECKH
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, epepadarbiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a1auei.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIias U HeopraHuyeckas
XUMUSD) OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbLI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIM B OOCCIEUYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUECKOW W IMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAlIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECIECUCHHH PAllMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl YEJIIOBEKa, a TakKXKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHHEC  CHCTEMOH  XHUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIMe MMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX oOpOWTajield, HOH,
MOJIEKYyJia, BaJEHTHOCTb, DJICKTPOOTPHUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJIOPOJIHAs),
KpUCTATMYECKasl PeMIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJIEKTPOJIUTHUECKON TUCCOLUALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHUYECKUH S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA W CHUCTEMHOCTH  XUMHYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJSIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHW3Max XHUMHYECKUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOPAX M JIUCIIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN



NESTENIbHOCTH ~ YeNOBeKa, OOIMMX  HAay4YHbIX  NPHUHIUNAX  XUMHYECKOTO
IIPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIe MPU3HAKK TOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss (GOpMysT BEHIECTB W  YpaBHEHUH XHMHUYECKUX  PEaKIIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XMMUYECKON CBSI3M (KOBAaJECHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBA3H;

c(OPMHPOBAHHOCTh  yMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUH 110 PA3JINYHBIM MPU3HAKaM (YUCILY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpAaTUMOCTH, YYAaCTHIO KaTalau3aropa u
JIPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPUOJUYECKOrO 3akoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTrO MNEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coeqMHeHUM 1o mnepuogaMm u rpynmnam Ilepumonnueckoin cucremsr [, H.
MeHnneneeBa, BaJeHTHbIE BO3MOXKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXKIY HEOPraHWYECKHUMH BEIIECTBAMHU C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
TUX peakUui; peakuuid MOHHOTO OOMEHa IMyTEM COCTABIICHUS UX TMOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THAPOIW3a;  PEeaKkun
KOMILIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIHMA ¢ YY4ETOM MX DHEPreTHUYECKHX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpPU30BaTb XUMHUYECKHE PEAKIIHH,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJACTB; LIEJIECO00PA3HOCTD
NPUMEHEHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BJAJICHUS CHUCTEMOM 3HAHUI O MeETOoAax Hay4YHOI'O
NO3HAHMS SIBICHUHA NOpUpPOJbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U 108 OOBSICHEHUS XHMHUYECKUX SIBIICHHH, HMMEIOIIMX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIILHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aMMOCBSA3b XMMHUYECKUX 3HAHHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MaT€PUAIbHOTO €IMHCTBA MHUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
IOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YUYaCTBYIOIIMX B PEaKlMU BEIIECTB; TEIJIOBOro 3 dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYyKTa PEAKLMHU, €CIIH OJHO U3 MCXOJHBIX BEIIECTB JITAHO B BUJE pacTBopa ¢
OMpeNIeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); AOJM BbIXOJA NPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

C()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHE  peakiuuid  HMOHHOro  OoOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJBHBIX 3afad 1o Ttemam «Mertamey u  «Hemeramis») ¢
co0JIoIeHreM MpaBUIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (opMyJUpOBaTh I€b HCCIEAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
MocyJIoM M 1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBINA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT u Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadaTeiBaTh €€ W HUCIOIh30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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l'anorennpon3BoiHbIE

YTJIEBOIOPOAOB U UX

2.5
YTJIIEBOIOPOAOB

Hroro no pazneny

Paznen 3. Kucaopoacoaep:x

4 1

35

alque OpraHuv4eCKue COCANHCHUA

3.1  Cruptel. ®enon

11 1

KapGonuipHbie
COETUHEHUSI:

3o | SIBACTHIEL M KETOHEL
' KapGoHoBsle
KHUCIIOTHL. CIIOKHBIE

a¢upsL. XKups

3.3 VriaeBoabl

21 1

9 1

Hroro no pazneny

41

Pa3znen 4. A3oTconeprkaniue oprannyeckue coeIuHeHus

AMUHEL
4.1 AMUHOKHCIIOTHL.

benxu

Hroro no pazneny

12 1 2

12

Pa3pen S. BeicOkoMOJIeKYy I pHbIE COCIUHEHUS

51 BricOKOMONIEKYISPHBI 6 1
€ COCMHEHUS
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO 102 3 5
YACOB I10 ITPOTPAMME
11 KJIACC
KoumnuecTBo yacos
Ne HaumeHnoBanue
~ pa3/iesioB H TeM Konrpoabnbie IIpakTnueckue
n/n Bcero
NPOrpamMMbl padoThI padoThI

DJIeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIEC

pecypchl

Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHH

Ctpoenue
aTtoma.
[Tepuoanueckuit
3aKOH U

11 9

Ilepronnueckas
cucreMa
XUMUYECKHUX
snemenTos /I. W.




Menneneesa

Crpoenue
BEIIECTBA.
1.2 11 1
MHuoroob6pasue
BEILIECTB
13 XuMu4yecKue 19 1 3
peaxkiuu
Hroro mo pazaeny 39
Paznen 2. Heopranuueckasi Xumusi
2.1 Hemeramnbl 31 1 ‘ 3
2.2 Meranis 23 1 | 2
Hroro no pazaeny o4
Pa3znen 3. Xumus v :Ku3Hb
Metonrnl
31 MO3HAHUS B 9
XAMUH. XUMUS
U )KU3Hb
Utoro no pazneny 9
OBLIEE
KOJIMYECTBO
102 4
YACOB I1O 0 8
[TPOI'PAMME
IMOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne KoumnuectBo yacos Jata DJIeKTPOHHbIE
uugposbie
n/ Tema ypoka Bcer Kounrtpoabn IIpakTuyec  uM3y4deH
o0pa3oBarteib
n 0 ble paboTbl | KHe padoThl  usl
HbIe pecypchl
[Ipenmer u
3HAYCHUE
OpraHu4eCcKou
XM, 1 1.09
MPEACTABICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COEAMHEHHI
DNEeKTPOHHOE
CTPOEHHUE aTOMa 1 4.09
yriaepoaa (OCHOBHOE




1 BO30yKIEHHOE
COCTOSIHUS).
Banentuslie
BO3MOXKHOCTH
aToMa yriepoja

XuMudeckas CBA3b
B OPTaHUYECKHUX
COEIMHEHMIX.
MexaHnu3MBbI
oOpa3oBaHUs
KOBAJICHTHOH CBSI3H,
croco0BI pa3pbiBa
CBsI3eH

5.09

Teopust ctpoeHus
OpraHUYEeCKUX
coenuHeHu A. M.
bytneposa

Bunel nzomepun:
CTPYKTYypHasi,
MIPOCTPAHCTBEHHAS.
DNEeKTPOHHBIE

a3 dexTh B
MOJIEKYJIax
OpraHUYECKUX
COETUHEHUN

8.09

11.09

[Ipencrasnenue o
KJIacCU(PUKALINK U
CHUCTEMaTHYeCKas
HOMEHKJIaTypa
(IUPAC)
OpraHUYECKUX
BELIECTB

12.09

Knaccudukanus
peakuuii B
OpraHu4eCcKou
XAMHUA
Cucremaruzanus u
000011IcHIE 3HAHNI
10 TEMeE

15.09

18.09

AJKaHBI:
TOMOJIOTHYCCKHUI
psi, obmas
opmyua,
HOMEHKJIaTypa u
HU30Mepus,

19.09




10

3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJT
duznyeckue u
XUMHYECKHE
CBOMCTBA aJIKaHOB

22.09

11

12

Haxoxnenue
AJIKaHOB B IIPUPO/IC.
Crioco05b1
MOJIyYCHUS U
MIPUMCHECHUE
AJIKaHOB
[uknoankaHbl:
obmas hopmyna,
HOMEHKJIATypa U
HU30Mepus,
0COOEHHOCTH
CTPOCHHUS H
XAMHYECKHUX
CBOICTB, CIIOCOOBI
MIOJTy9ICHUS U
MIPUMCHCHHE

25.09

26.09

13

14

Pemenue
pacy€THBIX 3324 HA
onpeerneHue
MOJIEKYJISIPHOM
(bopMyIIbI
OpPraHUYECKOTO
BElIEeCTBa 110
MaCCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB,
BXOJSIIMX B €T0
COCTaB.
CucremaTtuzauus u
000011eHNe 3HAaHUH
o TeMe

AJIKEHBI:
TOMOJIOTUYECKU I
psi, obmas
hopmysra,
HOMEHKJIaTypa,
3JEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJI.
CrpykTypHas u

29.09

2.10




15

LHC-TpaHC-
M30MepUs aJIKEHOB
dusnyeckue u
XUMUYECKUE
CBOICTBA aJIKECHOB.
[IpaBuio
MapkoBHUKOBA

3.10

16

17

18

19

CrniocoOsl
MOJIyYEHUS U
MIPUMEHEHHE
AJIKEHOB
[IpakTnueckas
padora N2 1 o
teme "[lonyuenue
ATUJICHA U U3YYCHHE
ero cBoucTB"
Pemenue
pacd€THBIX 3a4a4 Ha
onpeerneHue
MOJIEKYJISIPHOM
bopMyIibI
OpraHUYeCcKOro
BEILIECTBA
AJIKauEHBI:
CONPSIKEHHBIE,
W30JIUPOBAHHBIE,
KYMYJIMPOBaHHBIC.
Ocobennoctu
3JE€KTPOHHOIO
CTPOEHUSA

6.10

9.10

10.10

13.10

20

21

XUMHUYECKHE
CBOICTBa
CONPSIKEHHBIX
JINCHOB
Crioco0n1
MOJy4YEeHUS U
IIPUMEHEHNE
aJIKaJIUCHOB

16.10

17.10

22

AJIKWHEL:
TOMOJIOTHYECKUI
psn, olras
opmyua,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE

20.10




23

CTPOEHUE MOJIEKYII,
¢buznyeckue
CBOICTBa
XHUMHYECKHE
CBOMCTBA aJIKHHOB

23.10

24

KauecTBenHbIe
peaxkuuu Ha
TPOMHYIO CBS3b

24.10

25

26

27

28

Crioco0b1
MOJTyYEHUS U
MIPUMEHEHHE
AJTKUHOB

Pemenue 3anau:
pacd€ThI IO
YpaBHEHHUIO
XUMHUYECKON
peakuu
Cucremaru3anus u
00001IeHIE 3HAHMIA
10 TeMe

ApeHsr:
TOMOJIOTUYECKHI
psn, obmas
opmyura,
HOMEHKJIATypa.
DIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJT
OeH301a 1 TOIyoa,
ux Qusndyeckue
CBOICTBa

27.10

7.11

10.11

13.11

29

30

XUMHUYECKHE
CBOMCTBA apEHOB:
peakuumn
3aMEIICHHS
XuMuyeckue
CBOMCTBA apEHOB:
peakumn
MIPUCOETUHEHMUS,
OKHCJICHHUE
TOMOJIOTOB OEH30J1a

14.11

17.11

31

32

OcobenHocTH
XAMUYECKHUX
CBOWCTB CTHpOJIa
Pemenne

20.11

21.11




pacuy€THBIX 3a/1a4 HA
onpeeIcHue
MOJIEKYJIAPHON
bopmyIsI
OpraHU4eCcKOro
BEILIECTBA

33

34

Crioco05b1
MOJy4YCHUS U
MPUMEHEHUE APEHOB
I'eneTnyeckas cBsI3b
MEXIY pa3InyHbIMU
KjaccaMu
YIJIEBOAOPOJIOB

2411

27.11

35

36

Pacuétel mo
ypaBHEHUSAM
XUMHUYECKHUX
peaKIuid.
Cucremaruzanus u
0000111eHKE 3HAHUI
10 TEME
[IpupoaHsblit ras.
[TomyTHbIE
He(TsIHBIC Ta3bl

28.11

1.12

37

38

KamenHnslit yrosp u
MIPOJIYKTHI €T0
nepepaboTKu
Hedts 1 ciocob6st
e€ mepepaboTKHu.
[IpumeHeHue
MIPOTYKTOB
nepepaboTku HehTH

4.12

5.12

39

40

41

I'eneTnueckas cBs3b
MEXIY pa3InyHbIMU
KJIacCaMHu
YIJIEBOAOPOIOB
l"anorenonpounsBon
HBIC
YIJIEBOJOPOJIOB:
3JIEKTPOHHOE
CTPOEHUE; pEeaKIINHU
3aMelIeHHs
rajoreHa

HeiicTBue menouei
Ha
TaJIOTeHIIPOU3BOIH

8.12

11.12

12.12




BIE.
BzaumoneiicTBue
JIMTrajJoreHaaKaHoOB
C MarHveM u
LIUHKOM

42

43

44

CucremaTu3zanus u
000011eHNE 3HAHUHA
0 pazaeny
"YraeBonopoab"
KoHntposbHas
pabota mo Teme
"VYrieBonopoasr"
IIpenenbubie
OJIHOATOMHBIE
CHUPTHIL:
TOMOJIOTUYECKU I
psn, obmas
dbopMyta, CTpoCHHE
MOJICKYJ1, U30MEpHS,
HOMCHKJIATypa,
Kiaccuukanus,
(buznveckue
CBOMCTBa

15.12

18.12

19.12

45

46

XUMHUYECKHE
CBOMCTBa
NpeeIbHbIX
0JIHOAQTOMHBIX
CITUPTOB
Crioco0n1
MOJTyYEHUS U
MIPUMEHEHHE
OJIHOATOMHBIX
CIIUPTOB

22.12

25.12

47

[IpocTeie a¢upsr:
HOMECHKJIATypa U
HU30Mepus,
0COOCHHOCTH
(bUBUIECKUX U
XUMHYECKUX
CBONCTB

26.12

48

MHoroatoMHbIE€
CITUPTHI:
STHUJICHTJINKOIb U
TJIMIEPUH, UX
¢buznueckue u

29.12




49

XUMHNYCCKUC
CBOMCTBA
CnocoObl
IOJIyYEHUS U
IIPUMEHEHNE
MHOI'0aTOMHBIX
CIIUPTOB

9.01

50

DeHOoJI: CTpOECHHUE
MOJIEKYJIbL,
¢buznyeckue
CBONCTBA.
TOKCUYHOCTH
¢denona

12.01

51

XUMUYECKUe
cBoiicTBa (heHoIa

15.01

52

53

54

Crioco05b1
MOJIy4YEHUS U
MIPUMCHCHUE
¢denona
[IpakTnueckas
pabora NQ 2.
Pemenue
AKCIICPUMEHTAJIbHBI
X 3a/1a4 10 TEMeE
"CnupTsl U
¢deHnomnsr"
Cucremaru3anus u
000011IeHNE 3HAHUT
10 TeMeE

16.01

19.01

22.01

55

56

Anpaerunisl u
KETOHBI:
AJIEKTPOHHOE
CTpPOCHHUE
KapOOHWIbHOU
TPYTIIIBL;
TOMOJIOTUYECKHE
psabl, o0IIas
bopMmyna, uzomepus
Y HOMEHKJIaTypa
Anbaernsipl u
KETOHBI:
¢buznueckue
CBOMCTBA; peakI1
MIPUCOETUHEHUS

23.01

26.01

57

Peaknun oxkuciaeHus

29.01




58

N KAQUCCTBCHHBIC
peakuuu
AJIbACTUI0B U
KETOHOB
CnocoObl
MOJTyYCHHUS
aJbJIETUI0B U
KETOHOB

30.01

59

OIHOOCHOBHEIE
npeneabHbIC
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTHU
CTPOCHHUSI KX
MOJIEKYJ

2.02

60

H3zomepus n
HOMEHKJIaTypa
KapOOHOBBIX
KHUCJIOT, UX
¢buznyeckue
CBOMCTBA

5.02

61

62

XUMHUYECKHE
CBOMCTBa
NpeeIbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT
OcobenHocTn
CBOMCTB
MYypaBbUHOMN
KHCJIOTHL.
Mmuoroo6pasue
KapOOHOBBIX KHUCIOT

6.02

9.02

63

64

OcobenHoctu
CBONCTB:
HeNpeelbHbIX U
apoMaTHYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKapOOHOB
BIX KHUCJIOT.
[IpencraBurenu
BBICIINX
KapOOHOBBIX KHUCJIOT
[TonsiTue o
MIPOU3BOIHBIX

12.02

13.02




KapOOHOBBIX KHUCIOT

65

Cnoco6bt
MOJTyYCHHUS U
IpUMEHEHHE
KapOOHOBBIX KHCIIOT

16.02

66

67

CnoxxHbie A(UpHI:
TOMOJIOTUYECKU I
psn, obras
dhopmyna, uzomepus
Y HOMEHKJIaTypa
dusnveckue u
XUMUYCCKHE
CBOHCTBa 3(UpPOB

19.02

20.02

68

Pemenne
pacuéTHBIX 3a/1a4:
10 YPaBHEHUIO
XHUMHYCSCKOHU
peakiuu, Ha
onpeeeHue
MOJIEKYJISIPHOM
bopmysl
OpraHu4eCcKOro
BEIleCTBa

26.02

69

70

[IpakTnueckas
pabora N2 3.
Pemenne
9KCIIEPUMEHTAJIbHBI
X 3a/1a4 110 TEME
"KapOoHoBbIE
KHUCIOTHI. CII0KHbIE
3¢upsr"

Kupsr: ctpoenue,
¢buznueckue u
XUMHYECKHE
CBOMCTBA
(runpomnu3)

27.02

1.03

71

Ocobennoctu
CBOMCTB KHUPOB,
COJIEpIKAIINX
OCTaTKH
HemnpeeIbHbIX
KHUPHBIX KUCIIOT.
Kups1 B npupone

4.03

72

Mpzria kak conu
BBICIIIUX

5.03




KapOOHOBBIX
KHUCIIOT, KX MOIOIIICE
neiicteue. [lonstue
0 CUHTCTHYECCKHUX
MOIOIIUX CPEJICTBAX
(CMCO)

73

74

I'enernueckas cBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOCOAEp KAl
UX OPraHUYeCKUX
BCIIECTB

Pacuérnl 1o
ypaBHEHUSIM
XHUMHYSCKHX
peakuuii

11.03

12.03

75

76

CucremMaru3anys u
000011eHNE 3HAHUNA
10 TEME

OO6mas
XapaKTePUCTHKA
YTJIEBOJIOB U
KJIaccupUKaIms
yIJIEBOIOB (MOHO-,
- U
MOJIMCAXaPHUIbI)

15.03

18.03

77

MoHocaxapuabl:
¢buznueckue
CBOMCTBA U
HaX0XJECHHE B
pUpoie

19.03

78

79

80

IIpumMeHeHue
TJIFOKO3BI, €€
3HA4YEHHE B
KU3ZHEIESITeIIbHOCTU
Opranu3Ma
Jucaxapusr:
caxaposa, MajJbTo3a
Y JTAaKTO3a.
Haxoxnenue B
MIPUPOLE U
MIPUMEHEHHE
JcaxapuJioB
[Tonucaxapupr:
CTpOECHUE
MaKpOMOJIEKYI,

22.03

1.04

2.04




81

¢duznyeckue u
XUMUYECKHE
CBOMCTBA,
[IPUMCHCHHE
[Tousitue 00
HCKYCCTBCHHBIX
BOJIOKHAX

5.04

82

Pemenne
pacyeTHBIX 3a7a4 Ha
onpeereHue 1071
BBIXOJa IPOAYKTa
peaKkIu oT
TEOPETHUYECKHU
BO3MOKHOTI'O

8.04

83

84

CucreMaru3anus u
000011eHNE 3HAHUNA
0 pazieny
KoHntposbHas
pabota 1mo Teme
"Kucnoponaconepxka
IIFEe OPraHUICeCKHE
coenuueHus"

9.04

12.04

85

AMMWHEBI:
KJaccudukanms,
CTpOCHHE MOJIEKYI,
oOuras popmyia,
HU30Mepus,
HOMECHKJIATypa U
¢buznueckue
CBOICTBa

15.04

86

87

XHUMHUYECKHE
CBOMCTBa
anupaTHIECKuX
aMUHOB

AHWIMH: CTPOEHUE
aHUJINHA,
0COOCHHOCTH
XAMUYECKHUX
CBOMCTB aHMJINHA

16.04

19.04

88

89

CnocoObl
MOJTIyYEHUS U
MIPUMEHEHHE
anupaTHIECKUX
aMHHOB
AMWHOKHCIIOTHI:

22.04

23.04




HOMEHKJIATypa U
HU30Mepus,
¢buznyeckue
CBOICTBA.
OTaeibHbIE
MIPEACTABUTENH O
AMHHOKHUCJIOT

90

XuMmudeckue
CBOMCTBa
aMHHOKHCIIOT, UX
OHOJIOTHYECKOE
3HAYECHUE
AMHHOKHCIIOT.
CuHTE3 ¥ TUIIPOJIN3
MENTHIO0B

26.04

91

92

benku xak
MPUPOHBIE
MTOJIUMEDPHI;
CTPYKTYpbI O€JIKOB
XHUMHYECKHE
CBOICTBa OCIKOB

29.04

30.04

93

94

A3zoTcoaepkaline
reTEePOIUKINYECKUE
COCIUHCHMUS.
Hyxkneunossie
KHCJOTHI: COCTaB,
CTpOEHHUE U
OuoJoruyeckas
poib
[TpakTnueckas
pabora N2 4.
Pemenne
AKCIIEPUMEHTAIIbHBI
X 3a7a4 I10 TeME
"A3oTcoepkaiine
OpraHUYEeCcKUe
coeauHeHus"

3.05

6.05

95

IIpaxTrueckas
paborta N2 5.
Pemenne
AKCIEPUMEHTAJIbHBI
X 3a7a4 110 TeME
"Pacrio3HaBanue
OpraHUYECKUX
coeauHeHmin"

7.05




KoHnTponbHas
pabota mo Teme

96  "A3zorcomepkamue
OpraHMYecKue
coeIMHEeHUS "

13.05

OCHOBHBIE TOHATHUSA
XUMUHA
BBICOKOMOJICKYJISIPH
97 BIX COEQUHEHUI U
METO/IbI UX CHHTE3a
—TIOTMMEPHU3AIIUS
Y MTOJIUKOHICHCAIIHS
IInacTmacckl.
Vrummzanus u
nepepaboTka
IUIaCTHKA

98

14.05

17.05

DnacToMepsl:
99 HaTypaJIbHbIN
CUHTETUYECKHE
Kayuyku. Pe3una
BonoxkHa:
HaTypaJibHbIE,
HCKYCCTBEHHBIE,
100 cuHTeTHYECKHE.
[Tonmumepsr
CHELHUAJIBbHOTO
Ha3HA4YCHUS

[TpakTrueckas
pabora N2 6.
Pemenue

101 °KCTEPHMEHTAIbHBI
X 3a7a4 I10 TeME
"Pacno3HaBaHue
IracTMacc u

BOJIOKOH"

1

20.05

21.05

24.05

O06o06meHue u
cHUCTEMaTH3aIUs
U3YyYEHHOTO
MaTepHaa 1o TeMe

102

"BricOKOMONEKYIAP
HEIE coenuHeHus"
OBIIEE
KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KJIACC

Ne

n/
n

Tema ypoka

Arom. CocraB
ATOMHBIX sI7IEP.
XUMHUYEeCKUM
3JIEMeHT. M30TOoIbI

KoanuecTBo 4acoB

Bce
ro

KonTpoibu
ble padoThbI

IIpakTHyec
KHe padoThl

Jlara
HU3Y4YeH
us

DJIEeKTPOHHBIE
uudposbie
oOpa3oBareJb
HbIE PeCypChl

Ctpoenue
SIICKTPOHHBIX
000JI04YCK aTOMOB,
KBaHTOBBIC YKCIa
Knaccudukanus
XMMHYECKUX
9JIEMEHTOB (s-, p-, d-,
f-onemenTsI)

Pacnpenenenue
3JIEKTPOHOB T10
ATOMHBIM OpOUTATISIM
ONEeKTPOHHBIE
KOH(HUTypaIiu
aTOMOB JJIEMEHTOB B
OCHOBHOM H
BO30YKIEHHOM
COCTOSIHUHU

ONEKTPOHHBIE
KOH(pUTypauu
MOHOB.
ONEeKTPOOTPULIATENbH
OCTb
Ilepuonnueckuii
3aKOH U
Ilepnoauueckas
cucTeMa XUMHUYECKUX
snemeHToB /1. U.
MenpaeneeBa, CBSI3b C
COBPEMEHHOM
TEOpHEN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB
XUMHUYECKHX
HIIEMEHTOB U




00pa3yemMbIX UMH
MPOCTBIX M CIIOKHBIX
BEIIIECTB I10 TPYIIIaM
U TIepUoIaM
CucreMaruzanus u
000011IeHrE 3HAHUI
10 TEME

10

Bunn xumnueckoi
CBsI3H. MeXaHN3MBI
o0pazoBaHus
KOBAJIGHTHOM CBS3H.
BonoponHas cBs3b.
MeKMONeKyIIsIpHbIE
B3aUMOJICUCTBUA

11

BanentHocths n
BaJICHTHBIC
BO3MOKHOCTH
atoMoB. CBS3b
ANEKTPOHHOU
CTPYKTYPbI MOJIEKYJI
C uXx
reOMETPUYECKUM
CTPOEHHUEM

12

13

14

[IpencraBnenus o
KOMILJIEKCHBIX
COEIMHEHUSIX: COCTaB
Y HOMEHKJIaTypa
Bemectra
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumsl
KPUCTAJUIMYECKUX
pELIETOK U CBOMCTBA
BEILECTB

Ilonsarue o
JIACTIEPCHBIX
CHUCTEMax.
IIpencraBnenue o
KOJUJTIOUHBIX
pacTBopax

15

HcTuHHBIE paCTBOPHI:
HaCBIICHHLIC U
HEHAaCBIIIICHHEIE,
pacTBOPUMOCTb.
Kpucrannoruapatet




16

17

18

CriocoOb! BEIpaKEHUS
KOHIICHTpalluu
pacTBOpOB

Pemenue 3anau ¢
HCIIOJIb30BaHUEM
MOHATHUH ""MaccoBast
JI0JIs1 PACTBOPEHHOTO
BemecTna',
"MoJigpHas
KOHLEeHTpauus"
Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
BEIIECCTB

19

20

CucreMaru3anus u
000011IeH1E 3HAHUI
10 TEME
KontponsHas pabora
o temam "CTpoeHue
aroma.
Ilepuonnueckuii
3aKOH U
[Tepnonuueckas
CHCTEMA XUMHYECKUX
sneMenToB [. W.
Menpaeneena",
"Ctpoenue
BEIICCTBA.
MHoroob6pasue
BemecTB"

21

22

Knaccudukanus
XUMUYECKUX PEaKLni
B HEOPraHUYECKOU U
OPraHUuYeCKOU
XUMUHU. 3aKOH
COXpaHEHHUs MacChl
BEII[ECTB; 3aKOH
COXpaHEHUS U
MpeBpallCHHS
SHEPTUU Mpu
XUMHUYECKHUX
peakumsx
TemoBeie 3¢ hexTs
XUMHUYECKHUX
peaKuuii.




23

TepMmoxumuueckue
YpaBHEHUS
Brraucnenus no
YPaBHEHUSAM
XMMHYECKHUX PEaKUI
Y TEPMOXUMHYECKUM
YpaBHEHUSIM

24

CxopocTh
XUMHYECKOH
peakuuu, e€
3aBUCUMOCTD OT
Ppa3InYHBIX
dakropos. Karanus u
KaTaJn3aTOphI

25

26

27

I'omorennslie u
reTeporeHHbIe
peakuu
IIpakTrueckas
padorta N2 1 o Teme
"Bnusaue
pa3IU4YHBIX (DAKTOPOB
Ha CKOPOCTh
XHUMHYECKOM
peakiuun"
O6parumbie u
HeoOpaTuMble
peakiuu.
XHUMHYECKOE
paBHOBecCHE

28

29

IIpakTnueckas
pabora N2 2 o reme
"Brnusanue
pa3INyYHbIX (PaKTOPOB
Ha MOJIOKCHUE
XHUMHYECKOTO
paBHOBecus"
DNEeKTPOTUTHIECKAS
JHCCOIHAIHS.
CuipHbIC U cl1a0bIe
AJIEKTPOJIUTHI.
CrencHb
JHUCCOIHAIAN

30

Honnoe
MIPOU3BEICHUE BOJIBI.
Cpena BOAHBIX




31

32

33

pacTBOpOB.
Bonopoausrit
nokazarens (pH)
pacTtBopa
I'maponus cosnei.
Peaknumn,
IIPOTEKAOLINE B
pacTBOpax
JJEKTPOJINTOB
IIpakTrueckas

padoTa N2 3 o Teme
"Xumuueckue
peaKkuu B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peaKkiuu.
Baxueiimme
OKHUCJIUTEIH U
BOCCTaHOBUTEIH

34

35

36

MeTo 3IeKTPOHHOTO
(371€eKTOHHO-
HOHHOTO0) OanaHca
DIIEeKTPOIHN3
PacTBOpOB H
pacIuIaBoB BENIECTB
Pemenue 3agaa
pa3IMYHBIX THUIIOB

37

Pemenue 3amau
pa3IMYHBIX TUIIOB

38

CucreMaruzaiys u
000011IeHrEe 3HAHUI
10 TEME
"XHUMHAYECKHE
peakuun"

39

40

KonTponbnas pabota
10 TeEME
"XuMHYecKue
peakuun"
ITonoxxenue
HEMETAJJIOB B
ITepuoanueckoit
CHCTEME XUMHYECKHX
snemenTos /I. W.
MenpaeneeBa u




0COOEHHOCTH
CTpOGHI/IH X aTOMOB.
duznueckue
CBOMCTBaA
HEMETAJLJIOB

41

42

AunnoTponust
HEeMeTasuIoB (Ha
puMepe KUCiIopoja,
cepsl, hocdopa u
yriiepojia)

Bonopon:
MOJTyYeHHUE,
dusnueckue u
XUMHUYECKHE
cBoiictBa. ['umpuabt

43

I'anorensr:
HaXO0XKJI€HUE B
IPHUPOJIC, CTIOCOOBI
MOJTyYeHUS,
dusnueckue u
XUMHYECKHE
CBOMCTBaA

44

45

46

47

["aoreHoBOOPOIbI.
Baxneiimue
KHCJIOPOACOAEpIKaIln
€ COeIMHEHMS
raJloreHOB
JlaGoparopHsble u
IPOMBITIJICHHBIE
CIOCOOBI OJTyUEHUs
raJloreHOB.
IIpumeHeHune
raJlorTeHOB U UX
COCIMHEHUN
IIpakTrueckas
pabora N2 4.
Pewenne
HKCIIEPUMEHTAIBHBIX
3aja4 1o TemMe
"T"astorensr”
Kucnopon:
n1abopaTopHbIe U
POMBITIIICHHBIE
CHOCOOBI MOTYyYEeHHUS,
duznueckue u




48

XHUMHYECKHE
cBoiicTtBa. O30H.
[IpumeHenue
KHCJIOPOJIa U 030HA
Oxcunpl 1
MIEPOKCHUIBI

49

Penrenue 3anau
Pa3IMYHBIX THUIIOB

50

Cepa: Hax0X/I€HUE B
PHUPOJIC, CTIOCOOBI
MOJTyYeHUS,
dusnueckue u
XUMHYECKHE
CBOMCTBaA

51

CepoBogopon,
CynbhUIBI

52

Kucnopoaconepxkari
1€ COEIUHEHMSI CEPBI.
OcoOenHoctu
CBOMCTB CEPHOU
KHCJIOTHI

53

[IpakTuueckas
pabora N2 5.
Pemenne
AKCTIEPUMEHTAIIbHBIX
3ana4d o teme "Cepa
U €€ coequHeHnI"

54

55

56

57

A3OT: HaXOXJIeHUE B
pPHUPOJIe, CIIOCOOBI
MOJTy4eHus,
¢dusnueckue u
XUMHUYECKHEC
CBOiicTBa. AMMHAK,
HUTPHUIBI
Kucnoponconepxang
W€ COCANHECHHUS
azota. OcoOeHHOCTH
CBOMCTB a30THOM
KHCIIOTHI
IIpumenenne azora u
€r0o COSTUHEHUN.
A30THBIE y100peHus
®docdop:
HAXO0XJICHUE B
PHUPOJIE, CIIOCOOBI




HOJy4eHUS,
dusnueckue u
XUMHYECKHE
cBoiicTBa. Pochuabt
u Gochun

58

59

Oxkcupl hocdopa,
docdopconepxkamye
kucyoTel. Conun
(dhochopHON KHCIIOTHI
[IpumeHenue
docdopa u ero
COCIMHEHU.
docdopubie
yaoOpeHus

60

[IpakTuyeckas
pabora N2 6.
Pemenne
AKCTIEPUMEHTAIIbHBIX
3a1a4 o teme "A3oT
u dpochop u ux
coenuueHus"

61

Yrnepon:
HaxO0XK/JCHUE B
IpUpPOJIE,
AJUIOTPOIIHbBIE
MoauUKaIIH;
¢buznueckue u
XUMUYECKHE
CBOICTBA,
MIPUMEHEHUE

62

63

Oxkcun yrnepona(Il),
okcun yraepoga(IVv),
YTOJIbHAS KHCIIOTA U
e€ conm

Pemenue 3agaa
pa3IMYHBIX THUIIOB

64

Kpemnnii:
HaXOXXJCHUE B
PHUPOJIE, CIIOCOOBI
MOy YCHUS,
buznueckue u
XUMHYECKHE
CBOMCTBA

65

Oxkcua kpemuus(IV),
KpEMHHEBasi KUCIIOTA,




CHJIMKAThI

66

IIpumeHeHue
KPEMHHUS U €T0
coenunenuii. CTeko,
€ro NOJTy4YeHUE, BUJIbI
CTeKa

67

Penrenue 3anau
Pa3IMYHBIX THUIIOB

68

69

CucreMarusanus u
000011IeHNE 3HAHUI
110 TEME
"Hemeramin!"
KontponsHas pabora
10 TEME
"Hemeramnsr"

70

71

72

73

74

AHanu3 pe3yabTaToB
KOHTPOJBLHOU
paboThl, KOPPEKLIUS
OIIMOOK
Ilonoxenue
METaJJIOB B
Ilepuoanueckoit
CHCTEME XUMHYECKUX
DJIEMEHTOB.
OcobenHocTu
CTPOCHUS
AJIIEKTPOHHBIX
000JI0YEeK aTOMOB
METaJI0B

OO6mue puznueckue
CBOICTBa METAJIJIOB.
IIpumeHeHune
METAIIJIOB B OBITY U
TEXHUKE

CII1aBel METAJLIOB.
Kopposus meramios
Pemenue 3agaa
pPa3IMYHBIX TUIIOB

75

76

DIEKTPOXUMHUECKUI
P HAIPSKCHUI
metasuioB. Obuue
CHOCOOBI MOTYYSHUS
METaJUIOB

Oobmas
XapaKTePUCTHKA




7

78

MeTaioB [A-Tpynmnbl
Ilepronnueckon
CHCTEMBI
XUMUYCCKHX
anemeHToB. Harpuii
Y KaJIWii: TIOJy4YeHHE,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE
MPOCTHIX BEIIECTB U
HUX COSIMHCHUMN
OOmas
XapaKTepUCTUKA
MeTamioB I1A-
TPYIIIbI
ITepuoanueckoit
CHCTEMBI
XUMUYECKHX
3JIEMEHTOB. Maruuii
1 KaIbIUH:
MOJIyYEHHUE,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHHUE
MPOCTHIX BEIIECTB U
UX COSIMHCHUMN
KécTkocTh BOABI U
CITOCOOBI €€
YCTpaHEHUS

79

80

81

AJTIOMUHMI:
MOJIyYEHHUE,
¢dusnueckue u
XAMUYECKHE
CBOMCTBA,
MIPUMEHEHUE
AmMdoTtepHbie
CBOMCTBA OKCHJIA U
TUAPOKCHIA
AJTFOMUHUS,
TUAPOKCOKOMILIEKCHI
ATFOMMHUS, UX
MIPUMEHEHNE
Pemenue 3agau




PAa3JINYHBIX THIIOB

82

83

84

IIpakTrueckas

paborta N2 7.
Pemenne
AKCTIIEPUMEHTAITBHBIX
3a7a4 10 TEME
"MerTaJjibl II1aBHBIX
noarpynm”

OOmas
XapaKTePUCTHKA
METaIOB IMOOOYHBIX
noarpynmn (b-rpyrm)
ITepuoanueckoit
CHCTEMBI
XUMHYECKHUX
3JIEMEHTOB
dusnueckue u
XUMHYECKHE
CBOMCTBa XpoMa 1
€ro COeINHEHNH, UX
MIPUMEHEHHUE

85

Bakueiimme
COECUHEHMUS
Maprasua.
Ilepmanranar kanus,
€r0 OKHCIIUTCILHBIC
CBOMCTBaA

86

87

88

dusznueckue u
XUMHUUYECKHE
CBOMCTBA Xejne3a U
€ro COCIUHEHUH.
ITonmyyenue u
MPUMEHEHHUE CILIABOB
)Kenesa

duznueckue u
XUMHUUYECKHE
CBOMCTBA MEJIM U €&
CO€IUHEHMH, UX
IIPUMEHEHHUE
dusnueckue u
XUMHYECKHE
CBOMCTBA ITMHKA 1
€ro COeIUHEHUI, UX
MIPUMEHEHUE.
I'mapoxcokoMIuIeKChl




OUHKa

89

90

IIpakTrueckas

pabora N2 8.
Pemrenne
AKCTIIEPUMEHTAITBHBIX
3a7a4 10 TEME
"MeTaJuibl TOOOYHBIX
noarpynm”

Pemenune 3amau
Pa3TUYHBIX TUIIOB

91

92

93

0O0001EeHue 1
CUCTEeMaTH3aIHs
U3Y4YEHHOTO
MaTepuana 1o TeMe
"Merasib"
KontponsHas padora
o teme "Meramibt"
AHanu3 pe3yabTaToB
KOHTPOJbHOU
paboThl, KOpPEKIUs
OO0k

94

Ponp xumuu B
obecneueHn
YCTOWYHBOTO
pa3BUTHUA
YeJI0BEYCCTBA.
[TonsATHE 0 HAyYHBIX
MeToaax
HCCICA0BaHUS
BCIISCTB

95

Hayunble mpruHINTIBI
OpraHu3aIH
XUMHYECKOTO
IPOU3BOCTBA.
[IpombllneHHbIE
CHOCOOBI MOTYYSHUS
Ba)XHEHIINX BEIECTB

96

97

XHUMHUYECKOE
3arpsi3sHEHUE
OKpYXaIoIIe Cpeabl
U €T0 MOCJIEACTBUSA
XuMUS U 30pOBbE
JeJI0BEKa.
JlexapcTBeHHbIE
CpencTBa




Xumus numu. Pons
XHUMHU B

98  oOecneuenuu 1
MUIIEBOU
0e301macHOCTH

Kocmernueckue u
napproMepHbIC
cpenctBa. beitoBas
XAMUS

99

XUMHA B
CTPOMUTEIBCTBE.
Baxxueiimue
100 1
CTPOUTEIbHBIE U
KOHCTPYKIIUOHHBIE

MaTCpHUaJIbl

XUMHSA B CETBCKOM
XO03sHCTBE.

101 Opranuveckue u 1
MUHEPATbHBIC
yao0peHus
Cucremaruzanuus U

102 | o00o001IeHne 3HaHUI 1
10 TEME

OBIIEE KOJIMYECTBO
YACOB I10 102 4 8
I[TPOTPAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

» Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH
A.H., AkuinonepHoe o6mectBo «M3narensctBo «IIpocBeiienuey

Xumus. 10 knace. Yruyonéaunsiii yposenb. ['abpuensu O.C., OctpoymoB WU.T.,

CnanxoB C.A.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA



Xumus . COopHUK 3a1a4 U ynpaxkHeHui.10-11 kimaccpl. YTiyOneHHbIN YPOBEHbD.
bapeimosa U.B., [Tonkos B.A.

Xumus. 10 knace. YraoyOnennsiit yposenb. Jpo3nos A.A., Kysmenko H.E.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU
HUHTEPHET

Enunas xomnekus Hudposeix OOpazoBaTenbHbIX Pecypcos.
['ocynapctBennas oOpa3oBaresnbHas miargopma "Poccuiickas 31eKTpoHHAS

mroia"
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