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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpaMMa mo XMMHHM Ha YpPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHOM oOpazoBaTeIbHON pOrpaMMBbl CpeIHEro oO1ero
oopazoBanusa(POIl COO), npencraBieHHbix B DenepaabHOM TOCYAapPCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
yueOHOro mpeaMera «XuMuUs» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoii
@denepauny, peanu3yloIUX OCHOBHBIE 00pa3oBaTelbHbIE MIPOrpaMMbl, U
OCHOBHBIX mMoOJIOKEHUA «CTpaTeruum pas3BUTHs BOCIHUTaHUs B Poccuiickoii
O®enepanuun Ha nepuon a0 2025 roma» (Pacnopsoxkenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIyOJIEHHOTO W3Y4YEHHUsS 3aHUMAeT BaXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAydHOro oOpaszoBanmsi ywammxcs 10-11 kmaccos.
N3ydyenue mpenmera, peanuzyeMoe B YCIOBUAX JuddepeHInpoBaHHOTO,
npodUIbHOrO OO0y4YEeHHs, NPU3BAHO OOECHEYHUTh OO0IIE0OpPa3OBATEIbHYIO H
OOLIEKYNbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBUSM U3HHU B COLIUYME, a TAKXKe IS
MPOJOJDKEHUST OOYYEHHsS] B OpPraHu3alusax MpOoPEecCHOHAIBHOIO 00Opa3OBaHUS, B
KOTOPBIX XUMUS SIBISIETCA OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B nporpaMMe no XuWMHM Ha3Hauy€HUE MpeaMeTa «XUMHUS» MOJydaeT
HOAPOOHYI0O  MHTEPHPETAlMl0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEp)KaHMs,
pe3ynbTaToOB OOy4YEHHUs] M TpPeOOBAaHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJICYIOLIME BBIMIOJHSEMbIE MPOrPaMMON IO
XUMUU (QYHKIUU:

e UH(OPMAIIMOHHO-METOAMYECKAs], peaau3alus KOTOpol oOecreynBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOy4deHHMsI, BOCIIUTAHUS U Pa3BUTHs 00Y4arOIIMXCsl CPEICTBAMU MTPEIMETA,
M3y4aeMOro B paMKax KOHKPETHOTO Mpouis;

e OPraHU3aLMOHHO-TLIAHUPYIOLIA, KOTOpast MpeayCcMaTpUBAET
OIpE/CNICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M MOCIEAOBATEIBHOCTH
U3Y4YeHHUs] Y4eOHOro marepualia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEPUCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COAEPKATEIbHON OCHOBBI
KOHTpOJII U OIIEHKM O00pa30BaTENbHBIX JIOCTUKEHUM OOydarommxcs B
paMKax WTOrOBOM arTecTalu B (OpME EIUHOTO TOCYIapCTBEHHOI'O
HK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriayOnEéHHOTO U3y4EHHS] XUMUM:



e YCTAQHABIMBACT MHBAPUAHTHOE IPEIMETHOE COAEpXNaHHUE, 00s3aTebHOE
JUIE U3y4eHUs] B paMKax OTIENbHBIX NPOQUIEH, NpeaycMaTpUBacT
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET MPUMEpPHOE paclpeesieHne Yy4eOHOro BPEMEHHU, PEKOMEHyeMOro
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e TIIpelyiaraeT MPUMEPHYIO TIOCJIENOBATEIbHOCTh HU3YYEHUS Yy4eOHOro
Marepuajia ¢ y4€ToM JIOTMKH MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JTAET METOJMWYECKYI0 MHTEPHPETALHIO LIeJiel U 3ajja4 U3y4yeHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
cpeaHero o0mero oOpa3oBaHUA, COAEPKATEIHHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  pe3yJbTaTOB OCBOEHHMS OCHOBHOM 00pa30oBaTeIbHON
pOrpaMMbl CpEIHErO o011eTo o0Opa3oBaHUs (JINYHOCTHBIX,
METanpeAMETHBIX, MPEIMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BHJIOB
y4e€0HO-TI03HABATENbHBIX  JACHCTBUI  OOy4YarolIerocss MO OCBOEHUIO
COJIEpKaHUsl MPeaMETa.

[Io BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMeE IO XMMHH IPELYCMOTpPEHA
MIPEEMCTBEHHOCTh C OOY4YEeHHMEM XHMHUM Ha YPOBHE OCHOBHOIO OOILETro
oOpa3oBaHusa. 3a mpeleNaMyd  YCTAHOBJIEHHOH NIpoOrpaMMOMl MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAEpP)KaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOW COCTAaBIISIONICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HAlpaBJICHUEM KOHKPETHOIO
npoduinst o0ydeHusl.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TIPeIMETOB 0a30BOro M yYriyOJEHHOIO YpPOBHEW B CHUCTEME
muddepeHIupoBaHHOTO 00yYEHUsT HA YPOBHE CpEeAHEro oOmiero oOpa3oBaHUS
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCIEAYIOIIUMM  3TallOM  IOJIYYEHUS  XUMHUYECKOrO
o0pa3oBaHHs B paMKaX HW3Y4YEHHUS CIELUUAJbHBIX E€CTECTBEHHO-HAYYHBIX H
XMMHUYECKUX JUCUUIUIMH B By3aX M OpraHU3alUsX CPeIHEro npodeccuoHaIbHOrO
oOpa3oBaHus. B 3Toil cBf3M H3ydyeHUE NpeaMeTra «XUMHUS» OPUEHTUPOBAHO
MPEUMYILIECTBEHHO Ha  pPacCUIMpEeHHe U  YIIyOJeHHEe TEOpETHUYECKOH |
IPaKTUYECKOM MOATrOTOBKU OOYy4arolUXCsl, BBIOPABIINUX ONpPEAEIEHHbIA MPOpUb
0o0y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEr0 MOJYYCHUSI XUMUYECKOTO
00pa30BaHus B OpraHU3alUsaX NpoeccuoHaNIbHOro o0pazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpyeMBIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEbHONW MPOrpaMMbl CPEIHETr0 O0IIero o0pa3oBaHUs
U3Y4YEHHE NpeaMera «XHMHUS» OpPUEHTUPOBAHO TAaKXKE HA PEIICHHE 3a1ad



BOCIUTAHUS U COLMAIBLHOTO Pa3BUTHUSL 0Oydaroumxcs, Ha (OpMUPOBAHHE Yy HUX
OOIIEUHTEIIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3alUU y4eOHOTO Tpyla U
000OIIEHHBIX CMOCOOOB  JIEATENBHOCTH, HMEIOMMX MEXIUCIUILTMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas xumusi». [Ipu onpeneneHnn nmoaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allii COJEP)KaHUs ATHUX KYpCOB B MPOrpaMMe IO XHMHUU 332 OCHOBY
npudaTel nojoxkeHus GI'OC COO o pasznuuusx 06a30BOT0 W yrIyOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy coxpepxaHusi KypcoB «Opranmueckas xumus» u «OOmas wu
HEOPraHWYECKass XHMHs» COCTABJISIET COBOKYITHOCTH MPEIMETHBIX 3HAHUA U
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa CUCTEMa
3HaHUU TIOJy4YaeT OMpPENeIEHHOE TEOPETUUYECKOE JOIMOJHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Matepuana. Tak, Ha yYriayOJI€HHOM YpOBHE H3yUEHHs IpenMera obecreueHa
BO3MOXKHOCTh 3HAYUTENBHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX M CBOMCTBaX UX COCJUHEHUN HAa OCHOBE PACHIMPEHUS U YIIIyOJIeHUS
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKINi, pACCMAaTPUBAEMBIX C TOUYKHU 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHaMuKku. WM3ydeHne mnepumoandeckoro 3akoHa U Ilepuogmueckoit
CUCTEMBl ~ XMMHYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TMPEICTABICHUSIX O CTPOCHHHM aToMa. XUMUUYECKasl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPreTUIECKIX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pyllieHny, a TakKe ¢ TOYKH 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3ydenwue
TUTIOB ~ pEaKIWil  JomonHseTcs  (GOpPMUPOBAHWEM  TPEJCTaBICHUH 00
AIEKTPOXUMUYECKUX TPOILIECCaX U IEKTPONIM3E PACILIIABOB U PACTBOPOB BEILIECTB.
B kxypce opranuueckoil XMMHUH TMpPH PACCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUH ynessieTcs 0co00e BHHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIUu.

Oco0oe 3HaueHWEe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHHU
yrIyOJIEHHOTO YPOBHS M3YyYEHUS JUI KJIaCCOB ONMpeneNEéHHOro npoduis (raaBHbIM
o0pa3oM Ha WX CTPYKTypy W XapakTep [IOMOJHEHWHA K OOmel cucreme
IIPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEXHBIC MPEAMEThI. Tak, Harpumep,
B COJICpAHUM TMPEaMeTa JUIsl KJIACCOB XMMUKO-(PU3HYECKOro Mpoduist O0IbIIoe
3HaueHUe OyAyT MMEThb AJEMEHTHl ydeOHOro Marepuaia mno odmed xumuu. [Ipu
U3y4EeHUU TIpefMeTa B JAaHHOM CcIydae akIeHT OyaeT clenaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH M B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJEKYJsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHCHUS



Maccbl M DHEPrUH, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOIM3a, IPEACTABICHUS O
CTPOECHHHU BELIECTB U IPYTOE.

B TO Xe BpemMs B COOEpKAaHMM NIpeAMETa [ KJIACCOB XUMUKO-
OMOJIOrMYecKoro npoduis OOJbIINKM yAENbHBIM BeC OyIET MMETh OpraHuYecKas
xumus. B 3TOM ciaywae mpenocTaBisieTcss  BO3MOXKHOCTh  JJisi  Oosnee
OOCTOATENBHOIO ~ PACCMOTPEHUS] XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOrMYECKOM CHCTEMBbl, B COCTaB KOTOpPOW BXOHAT, K MpHUMEpY, TakKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUAbL, OEJIKW, VYII€BOAbl, HYKIECHHOBBIE
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEUIECTB CIY)KAT OCHOBOM [IJIsl W3Y4YEHUS
CYLIHOCTH MPOLIECCOB (DOTOCUHTE3A, IbIXaHUs, TUIIIEBAPEHMUS.

B mnnmane ¢opMupoBaHHS OCHOB HAy4YHOIO MHPOBO33PEHHS, OCBOCHHUS
OO0IIEHay4YHbIX METO/I0B ITO3HAHMSI U OIbITA IPAKTUYECKOIO IPUMEHEHUS HAyYHbIX
3HaHUW H3ydeHue mnpenMera «XUMHUS» Ha YriyOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3IX C YY4E€OHBIMM IpeaIMETaMH, BXOJSIIUMU B COCTaB
npeaMeTHBIX obnacteil «EcTecTBeHHO-HAay4HbIE NpeAMeThl», «Marematuka u
uH(popMaTuKa» U «PycCckuil A3bIK U TUTEpATypay.

[Ipyu wn3ydyeHun yuyeOHOro mnpeaMera «XuUMHUS» HAa YIJIyOJIEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O M CPEIHEro ooiiero oopa3zoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHON 3HAYUMOCTHU SBIIETCS (OPMHUPOBAHUE OCHOB
HAyKd XHMHUU Kak OOJIACTU COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKOM
JEATENBHOCTU YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHl. Perienue
TOW 3ajjaud Ha YriayOJIEHHOM YpPOBHE HW3Y4YEHMs] MpeAMeTa Ipearoiaraet
peanu3annio TaKUX LeJIeH, Kak:

e (opMupOBaHHME TMPENCTABICHUI: O MaTepualbHOM E€IUHCTBE MUpA,
3aKOHOMEPHOCTSIX M TT0O3HABAEMOCTH SIBJICHUI MPUPObI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojlu B oOOecreueHuu
YCTOMYMBOrO  pa3BUTUS  4YEJIOBEUYECTBA: B  PEIIEHUU  MpodiiemM
HKOJIOTUYECKON, SHEPreTUUECKON U MUIEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEJIULMHBI, CO3JaHUH HOBBIX MaTE€pPHAIOB, HOBBIX HICTOYHHUKOB YHEPrUH, B
00ECreUeHNN palMOHAIbHOIO MPUPOAOIIOIB30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKA, a TAaKKE DKOJIOTMYECKU
00OCHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3J0POBBIO M IPUPOIHOM CpELE;

e OCBOCHME CHUCTEMBl 3HAHMM, JEKalluX B OCHOBE XHMHUYECKOH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: (yHIaMEHTAIbHBIX
NOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX NPEIACTABICHUN O
CTPOEHMM BEIIECTBA HA PAa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HaJIMOJEKYJSPHOM, O  TEPMOJAMHAMHUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMS XMUMHUYECKUX PEaKUUi, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JAUCIEPCHBIX CUCTEMaX, 00 00IIMX
HaY4YHBIX IPUHLHUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

dhopmupoBaHue y o0yyJarommuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHYECKUX 3HAHUU MJIi OOBSICHEHHUS
KJIFOUEBBIX UJIEW U MPOOJIEM COBPEMEHHOW XWUMHH, JJISI OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS,
aHaJM3a U OLICHKU C TTO3ULIMM IKOJOTHUYECKON 0€30MacCHOCTU MOCIEICTBUI
OBITOBOM W TIPOU3BOJCTBEHHOM JEATEIHLHOCTH YEJIOBEKAa, CBS3AHHOU C
XUMUYECKUM  IPOU3BOJICTBOM, HCIOJB30BAaHUEM U  IepepaboTKOM
BEILIECTB;

yrayOJeHue  TPENCTaBICHWH O  HAyYHBIX  METOAaX  IIO3HaHWS,
HEOOXOJIMMBIX JJII TPUOOPETEHHs] YMEHUW OPHUEHTHPOBATHCS B MHPE
BEIIECTB U OOBACHEHUS XUMHUECKUX SIBJICHUM, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON NEATEIbHOCTU U MIOBCEAHEBHOM KU3HMU.

B mnnane pcain3aniin IICPBOOUCPCAHBIX BOCIIMTATCIBHBIX MW PAa3BUBAIOIIUX

GYHKIUNA TIETOCTHOW CHUCTEMBI CPEAHETO OO0Iero oOpa3oBaHUs MPH H3YyYCHUHU
npenMera «XUMHUS» Ha YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
IpUOOPETAIOT TaKKE LIEIH U 33J]a4H, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBIICHUU MPUPOJIBL,
YBOXCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETUUECKHX M
MPUKJIAJHBIX HUCCICOBAaHUN B XUMHUHU, (HOPMHUPOBAHHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAllMU K OOYUYEHHI0O M TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CAaMOBOCIHTAHWIO  HAa  OCHOBE  YCBOGHUS
00I11eYeI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE TTO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIIEHUS] K CamMOOOpa30BaHMIO M HENPEPHIBHOMY OOPa30BAHUIO Kak
YCIIOBUIO YCTICIITHON MPo¢heCCHOHATBHON W OOIIECTBEHHON NIEeATEILHOCTH,
OTBETCTBEHHOI'O OTHOIIECHHUSI K CBOEMY 3I0pPOBbI0 M MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMHUpOBaHWE YMEHHMH W HABBIKOB Pa3yMHOTO MPUPOIOIOITH30BAHUA,
pa3BUTHE IKOJIOTHUUECKON KYJIbTYpPhI, TPUOOPETEHHE ONbITa OOIIECTBEHHO -
MOJIE3HOU DKOJIOTHYECKON IEATEIHLHOCTH.

OO6111ee YUCIIO YacoB, MPETYCMOTPEHHBIX ISl U3YUYCHUS XUMUU Ha YTIIyOJIEHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Hezenmto), B 11 kmacce — 102 gaca (3 yaca B HEJETO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT000pa3uy OPraHUuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aroMa YIriiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBbIE BO3MOXKHOCTHM aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHMYEeCKUX COEAMHEHUAX. Tumbl TUOpUAM3ALMM AaTOMHBIX opOuTaneit
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). THUmNbl NEepeKpbIBaHUS ATOMHBIX OpOWUTaNed, G- MU T-CBA3M.
OpunapHasi, 1BOMHAs W TporHas cBsA3b. CroOCOOBI pa3pbiBa CBSI3e B MOJEKYax
oprannueckux BemiecTB. [loHsiTHE O CBOOOJHOM pajukane, Hykieopuiae Hu
aneKTpoduIe.

Teopust cTpoeHHs oOpraHudeckux coeauHeHuit A.M. byriepoBa wu
COBPEMEHHBIE MPEJCTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHMYECKUX COeAUHEHUH. MONeKyIsipHble U  CTPYKTYpHbIE (DOPMYIIBI.
CrpykTypHble (QOpMyYabl pa3lIMYHBIX BHUJIOB: Ppa3BEpHYyTas, COKpalléHHasl,
ckeneTtHas. M3omepus. Bunabl n30MeEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3PPEKThl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUH (MHIYKTHUBHBIHI
U Me30MepHbIN 3(DPEKTHI).

[IpeacraBnenue o kinaccuukanuu opraHuueckux BemecTB. [loHsTue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKJaTypa opranndeckux coeauHenuii (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIbHBIX IIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIIBITHI II0 IIPEBPAIECHHUI0 OPraHWYECKUX BEUIECTB IPU HArpeBaHUU
(maBneHue, OOYrIMBaHUE M TOPEHHE), KOHCTPYMPOBAHUE MOJIEIEH MOJEKYI
OpPraHUYECKUX BEIIECTB.

YriieBonopoasl.

Anxanbl. ['omonoruueckuil psja ajakaHoB, oOuiast popmyiia, HOMEHKIATYpa U
U30MepHs. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, SP°-
ruOpuan3anusl aTOMHBIX OpOWTaneil yriepoaa, G-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XHAMHUUYECKHE CBOMCTBA QJIKaHOB: PEAKUHUH 3aMELICHUsS, W30MEpU3aluH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3Me peakluil paauKaaIbHOrO 3aMEIECHNUS .

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUS M XHMHYECKUX CBOMCTB MaJblX (LUKJIONPOIAaH, LUKIOOYyTaH) U
OOBIYHBIX (IIUKJIOTICHTAH, IMKJIOTeKCaH) MUKIOAIKaHOB. CroCcOOBI MOMydyeHHUS U
IPUMEHEHUE ITUKIIOATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  AlKEHOB, SP?-
ruOpuan3anusi aTOMHBIX OpOuTaiel yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (Luc-tpaHc-) wuzomepus. @OU3NYECKHe CBOWCTBAa aJKEHOB.
XVMMHMUYECKHE CBOMCTBA: PEAKLUMU IPUCOCIUHEHHUs, 3aMELICHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBsI3W, NOJauMepu3anuu u okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccuduxarus ankaaneHoB (CONpsbKEHHBIE, U30JIUPOBAaHHbBIE,
Kymyauposannsie). OcOOEHHOCTU 3JIEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  AMEHOB, 1,2- wu 1, 4-npucoenunenne. Ilommmepusanus
CONPSKEHHBIX AMEHOB. CIIOCOOBI MOMyYeHUs! U IPUMEHEHHUE aJIKaJUCHOB,

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MeEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusumdeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKHE  CBOMCTBA:  PEAKUUU  MPUCOCIAUHEHMS,  JUMEpU3alUu U
TpUMEpPHU3ALUH, OKUCIEHUA. KUCI0THBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TPOMHYIO cBsI3b. KauecTBeHHBIE peakiinK Ha TPOMHYIO CBsA3b. CIOCOOBI MOMy4eHUs
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yriieBoaopoasl (apeHbl). ['oMOJOruyeckuid psii apeHoB,
obmiast (popMyna, HOMEHKIIATypa U U30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOCHHE MOJEKyNbl OeH3ona. DU3NYECKHe CBOWCTBA apPEHOB. XUMUYECKHE
CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B O€H30IbHOM KOJIbIIE U
YIIEBOJAOPOJHOM paJMKaie, PEaKUUU IPUCOCIUHEHHUS, OKUCJIEHHUE T'OMOJIOIOB
Ooenzona. IlpencraBienne 00 OpHEHTHPYIOMEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIBILIE Ha MpUMEpEe aIKWIbHBIX PpPaJUKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMUMHUYECKUX CBOMCTB cTtupona. [lomumepusanus ctupona. CnocoObl NOTY4eHUs U
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHble Ta3sl. HegTh 1 €€ mpoucxoxaeHue.
KamenHbIi1 yroiab ¥ npoaykThl ero nepepadbotku. CrnocoOsl nepepaboTKu HEPTH:



NEPETrOHKA, KPEKUHT (TepMHUUECKHH, KAaTaTUTHYECKU), PUGOPMUHT, MUPOIIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTHdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIICHUS TaJloTéHa Ha THAPOKCOTPYINTY, HHUTPOTPYNNY, IIHAHOTPYIIY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zaumMoaeiicTBie TUTAIOr€HAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJLIOOPTaHUYECKUX COCIMHECHUSIX. Hcnonb3oBanue
TaJIOTCHIPON3BOHBIX  YIIEBOJAOPOJIOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpPraHMYECKUX BEIICCTB.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEIIECTB M WX IMPEBPAIICHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJACcCOB (oOeclBeurMBaHUE OPOMHON WIU
MOMHOW BOJNBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJCHCTBUE aleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoga ¥ BOJOpPOJAa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OTUIICHA W
M3y4YEHUE €ro CBOMCTB, O3HaKOMJICHHWE C KosutekmusmMu «HedTe» m «Yromby», C
oOpa3laMd  IIaCTMacc, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YIIICBOOPO/IOB 1 TAIOTCHIIPON3BOHBIX YTIICBOIOPOIOB.

Kucaopoacoaep:xamniue oprannyeckue coeIMnHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHOJIa M JTaHona). ['omomornueckuit psjg, obOmas Qopmyna, wu3oMepus,
HOMEHKJaTypa U  kiaccupukanus. Du3MUECKHME CBOMCTBA  MpeAeNbHbBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOMHBIE CBS3UM MEXIAY MOJICKYJIaMU CITHPTOB.
XVWMHYECKUE CBOWCTBA: pEaKlUHW 3aMelIeHUs, JeTujpaTaliuu, OKHUCIICHHS,
B3aMMOJICHCTBHE C  OPraHMYECKMMH ¥  HEOPraHWYCCKUMH  KHCJIOTaMH.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHL. JIelCTBHE 3TaHOJIA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 2dupsl, HOMEHKIaTypa U u3oMepus. OcobeHHoCTH (PU3NYECKHX U
XUMUYECKUX CBOMCTB.

MHoroaTOMHBIC CIHUPTHI — HTWICHIJIMKOIb W TIMIEpUH. Du3ndeckue u
XUMUYECKAE CBOMCTBA: PEAKIIUU 3aMEIICHUSI, B3aUMOJCHCTBUE C OPraHMYECKUMU
U HEOPraHMYECKMMU KHUCJIOTaMHU, KadyeCTBEHHas peakidusd Ha MHOTOaTOMHbBIC
cupthl. [IpencraBneHne 0 MeXaHW3ME PEAKIUNA HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranuzM denoBeka. CrnocoObl TMONY4eHUST W MPUMEHEHHUE
MHOTOaTOMHBIX CITUPTOB.

®enHon. CTpoeHHE MOJEKYJbI, B3aWUMHOE BIUSHUC THAPOKCOTPYIIBI U
o6enzonbHOrO siApa. duszmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHUYECKUX



cBoiicTB (peHona. KauectBeHHble peakiuu Ha QeHona. ToxkcudHOCTh (eHona.
CrniocoObl monmyueHus u npuMmenenue penona. GenondopmaibaeruiHas CMoa.

KapOoHuabHbIE COeAMHEHUS — JIbJACTU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomepus U HOMEHKJaTypa. Du3MYecKHe CBOWCTBA allbJIETUIIOB U
KETOHOB. XHMMHUYECKHE  CBOWCTBA  QIBJACTMAOB U  KETOHOB:  pEaKLUU
npucoenuHeHuss. OKUCIEHUE albIEruA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTUbL
Cnoco0ObI MOTy4eHUS U IPUMEHEHUE albJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpE/IeTbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX TPENENbHBIX KapOOHOBBIX KHCIOT. BomopomHbie CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus HTepuUKaLUM, PEAKIUU C Y4YacCTHEM YTJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CJIOXKHBIX 3upax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THAPOKCHKAPOOHOBBIX KHUCJIOT. [IpefcTaBUTeNN BBICIIIUX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢gupbl. ['omonoruueckuit psan, oOmas dopMmysna, HU3OMEpHUS U
HOMEHKJIaTypa. PuU3MYECKMe W XMUMHUYECKHE CBOMCTBA: TUAPOJHM3 B KHUCJIOU H
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCJION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTaTKU
HETIPEICIIbHBIX JKUPHBIX KUCIOT. KUPBI B IPUPOAE.

MpbUI4 KaK COJTM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne30kcuproo3a. dusnueckue CBOMCTBA M HaXOXAEHHE B Npupoje. DoToCHHTES.
XHAMUYECKUE CBOMCTBA INIFOKO3bI: PEAKIIMU C Y4aCTUEM CHUPTOBBIX U AJIbIAECTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQYECHUE B KU3ZHEACATEIBbHOCTH OpraHu3ma. Jlucaxapuasl: caxapo3a, MaJbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponns
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
IVIMKOTEH W 1eiunoyio3a. CTpoeHne MakpoOMOJNEKYyJd KpaxMala, TIUMKOreHa H
LEeJUT0I03bl.  DU3MYECKHMEe CBOMCTBA Kpaxmaja W UEJUIK0JIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUS C HOJIOM. XHUMHUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MoiydeHue 3(pupoB uemnono3bl. [loHstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IMYHBIX CIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJICHHE ATUJIOBOTO CIHUPTA B albJEruj Ha pacKaJ€HHONW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPUAJIOB), KA4YECTBECHHBIC PEAKIMHU Ha ambJACTHABI (C THIPOKCHIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmaljia ¢ MOJIOM, PEIICHHE AKCIIEPUMEHTAIBHBIX 337ad 1mo TeMaMm «CHIupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A30Tcoaep:Kaliue OpraHuvdecKue coeJMHeHusl.

AMWHBI — OpraHMYECKUe MPOU3BOAHBIC aMMuaka. Knaccudukanuys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne monekyn, obmas (Gopmyna, U30MepHsi, HOMEHKIATypa U (U3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHWIIMH — TIPEACTAaBUTENIb aMUHOB apoMaruydeckoro psga. CrpoeHue
aHwIMHA. B3anMHOE BIHMsIHUE TPYIIT aTOMOB B MOJIeKyJie aHuiInHa. OcOOCHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIYYCHHUST W TIpUMEHEHHE anudaTrndeckux amMuHOB. [lomyueHwe aHwWIMHA W3
HUTPOOEH30J1a.

AwmuHokucnoTel. HoMeHkmnarypa u uzomepus. OtaenbHbIe TPEICTaBUTEIH O
AMUHOKHCJIOT:  TJIMIWH, aJaHuH. Ou3ndeckwe CBOMCTBA aMHUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHCHUM, peaknusl TOJUKOHICHCAIIMN, OOpa30BaHWE TIENTHUIHOW CBS3H.
buonorndeckoe 3naueHne aMuHOKUCIOT. CUHTE3 ¥ TUIPOJIN3 TISTITHIOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, JI€HATypalus,
KaueCTBEHHBIC PEAKIIUU Ha OENKH.

OKCIEepUMEHTAIbHBIE METOAbl M3YyYEHMs] BEIIECTB M HX MPEBpallleHH:
pacTBOopeHre OCIKOB B BOJAE, JAEHATypalus OCJIKOB IPH HArpeBaHUU, I[BETHHIC
peaknuu Ha O€TKH, pENICHWE OSKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A3oTcojzepKalue  opraHu4eckue  coenuHeHus» U «Pacmo3HaBaHue
OpPTaHWYECKUX COCTUHEHUID.

BrbicokomoJieKy IsipHbIe COeTHHEeHMS.

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHDb MOJUMEPHU3AINH, CPEAHSS MOJICKYISIpPHAS



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[lomumepHble Marepuansl. [lmacTmaccesl  (MONMATUIIEH, TMOJUIPOINUIIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HarypasibHbl€ (XJIOMOK, EPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeIUaTbHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMble OTMMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHWE JKCIEPUMEHTAIbHBIX 3a1ay 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxxnenue MoONEKyIsIpHON (OPMYNBI OPraHHMYECKOro COCAMHEHUS TI0
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs 1o Mmacce (00BEMY)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIM BBIXOJA MPOAYKTA PEAKUHH OT TEOPETUUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3EU IPU U3YYEHUU OPraHUYECKON XWUMUHU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIBb30BAaHME KaK OOIIUX ©CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TIOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TMIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTe3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®dusnka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKU YPOBEHb, BEUIECTBO, TE€NO, OOBEM, arperaTHoe COCTOSHHUE
BEUIECTBA, (IM3MYECKUE BEIUYMHBI, €IUHULIBI W3MEpPEHUs, CKOPOCTb, SHEPIHs,
Mmacca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M reTepoTpodHbI THUN NHUTaHUS, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIIAS N HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sjiep. XUMHUUecKuid aneMmeHT. M3otonbl. CtpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHU. ATOMHbIe opouTanu. Knaccudukanus XuMuyeckux 3J1eMeHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue 9SJIEKTPOHOB IO AaTOMHBIM — OpOUTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(MUTYpAIlMd HWOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuonnueckuit 3akoH u Ileprognueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANMYECKOrO 3akoHa W llepmommueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoauueckoro 3akona /.. Menneneena.

XuMHYECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsi, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JTOHOPHO-AKLIENTOPHBINA. DHEpPrus U JyiuHa CBA3U. [I0JIsIpHOCTH, HATPaBIECHHOCTH U
HACBIIIAEMOCTh KOBaJIEHTHOW CBsi3u. KparHeie cBs3u. Bopopoagnas cBs3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COCTUHEHUMN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeIuHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  THIIbI
KPUCTALTUYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

ITonsitue o nucnepcHbix cucremax. MctuHubie pacTBOphl. lIpeacraBinenue o
KOJUTOMAHBIX pacTBopax. CrmocoObl BBIPAKEHHS KOHIIEHTpAIMM PacTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B pACTBOpE, MOJIApHAs KOHUEHTpaus. HacelleHHbie u
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. Kpucrauioruaparsl.



Krnaccudukarus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUAIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruu NMpU XUMHUYECKUX peakiusix. TernoBbie 3PPeKThl XUMUYECKUX PEaKIIHil.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omoreHnHsle 1 rereporeHHsie peakuuu. Katanus n kaTanu3aTropsl.

OOparuMble 1 HEOOpaTUMbIC peakinu. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIOIIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABICHUE U KOHIIEHTPALMU BEIIECTB, YUACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakinu.  CTeneHb  OKUCIICHUS.
Okucnurenb M BOCCTAaHOBHUTENb. [Ipoliecchl OKUCIEHUS W BOCCTAHOBJIICHHS.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
pa3lIoKEHUE TMEPOKCHIA BOAOpPOAA B IIPUCYTCTBUU Karajaus3aropa, MOJIEIU
KPUCTALTUYECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTpe/IeICHIE
cpeAbl pacTBOPOB C IOMOIIBK) HHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKOM pEaKIUu ¢ TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuveckasi xuMmusi.

[lonoxenne HemeraiuioB B llepuomnueckot cucTeME  XMUMHUYECKHUX
sanementoB J.M. MenpneneeBa 1 0COOEHHOCTU CTPOEHHUSI UX aTOMOB. Duznueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOIHUSI HEMETAJUIOB (HA MPUMEpPE KHUCIOPOJIa, CEPHI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, ¢usznueckne W XUMHUYECKHE CBOWCTBA: PEAKIIUU C
METAUIAMM U HEMETAUIAMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WapuabL.
TomMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, cocoObl MONYYeHHUs, PU3HMUECKUE U
XUMHUYECKUE CBOWMCTBA. | aloreHoBOIOpOAbl. BaxkHEHIINE KHUCIOPOACOAEpKAIME
COeIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIIOCOOBI MOJYYEHHUS
rajoreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.



Kucnopoa, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CHOCOOBI MOTyYEHUs
kuciopona. duznueckue U XUMUYECKHUE CBOMCTBA M NMPUMEHEHHE KHUCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI IMOJNydyeHUs, (U3NYECKUE WU
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyd. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxaeHue B mpuUpoAe, CIOCOObI MONY4YEeHHs, (U3HUECKHE WU
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI ¥ UX coJid. OCOOCHHOCTH CBOMCTB a30THOM KHUCJIOTHI. [IpuMeHeHune a3ora
U €ro coelMHEHUMN. A30THbIE y100peHusl.

®ochop. Haxoxnmenme B mpupoze, CrmocoObl ToJydeHws, (puzndeckue u
xumuueckue cBoictBa. Dochuasl u dochun. Oxcuanl docdopa, dhochopHas
kuciora u e€ comu. [lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHUSI.

VYraepon, HaxoxJIeHHE B HOpUpoAe. AJUIOTPOINHBIE MOIU(PUKALIIY.
Ou3nveckue W XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Oxcun yriepona(ll), okcua yraepoga(lV), yrompHas kucimora u e€
coiu. AKTHBHPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, U €rO
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTA, CUJIUKATHI
[IpuMeneHne KpeMHUs U €ro coeanHeHUM. CTEKII0, €T0 MOIYyYEHHUE, BUABI CTEKIIA.

[Tonoxxenne MeraiuioB B Ileproanueckor CUCTEME XUMUUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTpPOCHUSI DJIGKTPOHHBIX 000JI0OYEK aToOMOB MeTawioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEeKTPOXUMHUUYECKUN psl  HampsokeHuid  MertamwioB.  OOmme  crnocoObl
MOJTYyYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MUPOMETALTYPTHs,
anektpomeramutyprus. [loHsitue o koppo3un metaioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetawoB |A-rpynnsl [lepuoanueckoid cUCTEMBI
XUMUYECKUX DJJIEeMEHTOB. Harpuii u kanuil: nonydeHue, QU3NUECKHE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka MetauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB U HUX COCIUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUIAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTIOMUHUS.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

PU3NYECKHE U XUMHYECKUE CBOMCTBA XpoOMa M €ro coequHeHu. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl U auxpomaThl, UX
OKHCITUTEIbHbIE CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHia W €ro COECIUHECHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
maprania(Vll). Ilepmanranar kanus, ero OKUCIUTENbHBIE CBOMCTBA.

dusnyeckrue U XMMHUUYECKHE CBOMCTBA KeJie3a M ero coeauHeHu. OKCHIBI,
rugapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonmydenue u npuMeHeHue xKeje3a
U €ro CIUIABOB.

DOU3NYECKUE U XMMUYECKUE CBOMCTBA MEIIU U €€ coequHenni. [lonyyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uak: momydenune, (GU3MUECKHE W XHMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUAPOKCH/Ia IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prmeHenne
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
u3ydeHue o0pas3lloB HEMETa/UIOB, TopeHue cepbl, (ocdopa, xenesa, MarHus B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U HIETOYHO3EMETBHBIX METAUIOB C BOAOW (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIIOT U
1ieJI04Yel, KAYECTBEHHBIE PeaKlMi Ha HEOPraHMYECKHUE aHUOHBI, KATUOH BOJ0OPOa
U KaTHOHBI METAJUIOB, B3aUMOJICMCTBHUE THUJPOKCHUIIOB AIIOMUHHUS U IIMHKA C
pacTBOpaMu KHUCIIOT U WIEJIOYEH, pEelIeHUE SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasbl TJIaBHBIX TOArPYNI», «MeTasibl HOOOUHBIX MOATPYIID».

XuUMHUS U KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs desnoBeuecTBa. [lonsTue
O Hay4YHBIX METO/JaX TMO3HAHUS M METOJOJIOTUA HAY4YHOTO HCCIICIOBAHMUS.
Hayunbie mpuHIUNBI OPraHU3aMU XUMHYECKOTO MPOU3BOACTBA. [IpoMBITIICHH bIE
CIOCOOBI TTOTYYCHUSI BAKHEUIITUX BEIIECTB (HA TPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIJIOTHI, MeTaHoJa). [IpoMbIluIeHHbIE CIOCOOBI MOTY4YEHUSI METAUIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOWMIEH Cpellbl U €ro MOCIEACTBHUS.
Ponb xumuu B o0ecrieueHn SHEPreTudecko 0€30MacHOCTH.

Xumua U 300poBbe uenoBeka. JlekapcrBeHHble cpencrta. [IpaBuiia
UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENnapaToB. Poiab XuMun B pa3BUTUU METULIUHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
oOecreyeHuu MUIIEBOM 0€30MacCHOCTH.

Kocmernueckue u mapdroMmepHbie cpeacTBa. beitoBas xumud. [IpaBuna
0€30MacHOr0 HCMOJIb30BAHMS TMPENapaToB OBITOBOM XHMHUU B TOBCEIHEBHOU
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03siicTBe. OpraHnvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KepaMHKa.
Marepuansl 11 3JIEKTPOHUKUA. HanoTEXHOIOTMMU.

PacuérHble 3agaum.

Pacuérer: Macchl BemecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH 00bEMY OAHOrO M3 Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJHO W3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €ClIM OJAHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONpeAcIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJHM © MOJSPHOU
KOHIICHTPAllMM BEUIECTBA B PAacTBOPE, [OJIM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETUUYECKN BO3MOKHOTIO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK M MOHATUN, IPUHATHIX B OT/IEIHHBIX
peaMeTax €CTECTBEHHO-HAYYHOr' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CHUHTE3, KiacCUudUKalus, MEepUOJIUIHOCTb, HAOIOACHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

@dusuka: Marepus, MUKPOMHUD, MaKpOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICATBHBIN Tas,
busnyuecKkre BEeIMUYUHbI, €AMHUIIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opraHu3M, dKocucTema, ouochepa, METabOINU3M, MAKPO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YIIIEBOMbI, HYKIICMHOBBIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpalibl, TOPHBIE TTOPOIbI, MOJIE3HBIE UCKOMAEMbI€, TOILUIMBO,
peECYPCHI.

TexHonorusi: XMMuU4YecKass MPOMBIIUIEHHOCTb, METAJUTYPIUsi, CTPOUTEIIbHBIE
MaTepHalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILEBAsT MPOMBIIIIEHHOCTb,
dbapmarieBTHUYECKAs MIPOMBIIICHHOCTb, ITPOU3BOACTBO KOCMETHUYECKUX



IperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-ACATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIACICHBI  CICIYIOIIME COCTaBJISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOOMPEICIICHUIO; HATMYUE MOTUBALIMU K
OOYy4EeHHIO; TOTOBHOCTH M CIIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MIPaBOCO3HAHMS, YKOJIOTHYECKOU KYJIbTYPBI; CIIOCOOHOCTh CTABUTH IEJIN M CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIecce peaan3alinu 00pa3oBaTelIbHON AeSTEILHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUS mpeaMera «XHUMHUS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJaromuxcs B Mpolecce pean3alud 00pa30BaTeIbHON JIEATEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOI'O OTHOILICHHS K HCTOPUYECKOMY H HAYYHOMY HACJIEIUIO
OTECUYECCTBEHHOM XUMUU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHYECKOIO
IIPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPe3yJIbTaT
JUIMTEbHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHWCKOB,
IIOCTOSIHHOT'O TPyJa YUYEHBIX U IIPAKTUKOB;



WHTEpECa W I[I03HABATEJIbHBIX MOTHBOB B TOJYYEHUH M MOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAlH, CBA3aHHbIE C XUMUUECKUMH SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHbBIE PEUICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIEICTBUM
IOCTYIIKOB;

4) ¢popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsl LEHHOCTEH 370poBOro M Oe3omacHOro o0pa3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJl 0OE€30IacCHOr0 OOpalieHus C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOU JEATEINBHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI HWHIUBUIYAILHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHMS TIOCTECACTBUI M HEMPUSITHS BPEIHBIX NMPUBBIYCK (ymoTpeOieHus
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PELUICHUHM NPAKTUYECKUX 3a]ay
COLIMAIbHOM HANpaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYLY, JIOIAM TPYyJa U pe3yJibTaraM TPYJI0BOM JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYaJIbHOW TPACKTOPHUHU
oOpa3oBanus, Oymymiedl mpodeccrmu W peamu3amui COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 1I€JIECOO0PAa3HOr0 OTHOIICHHUS K HIPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE IIPUPOTHON U COLUAIILHOM CPEJIbI;



OCO3HAHMUSI HEOOXOIMMOCTH MCIOJb30BAaHUS JOCTHIKEHHH XUMHUH JJIA
pELICHUS BOIPOCOB PALMOHAIBLHOTO IIPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIbHOMN
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'O NTO3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOau B
GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOTO
MpEeACTaBICHUSI 00 OKPY)KAIOIIEM MUpE KaK O €IMHCTBE MPUPOJbI U UEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIIEHUU NPoOJIeM COXpaHEHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XHMHUU JJII  COBPEMEHHOM
UUBWIN3AMHA: B €€ T'yMaHHUCTUYECKOM HAIPABICHHOCTH W BA)XHOW pOJIA B
CO37laHMU HOBOW 0a3bl MaTepUAIbHOM KYJIBTYpbl, B PEHICHUHU TI00ATBHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM U DKOJOTHYECKON 0€30IMacHOCTH, B Pa3BUTHUH MEAHUIIMHBI, 00ECIICUCHUN
YCJIOBHH YCIEIIHOTO TPyAa U IKOJOTUYECKH KOM(OPTHON KU3HU KaXKJIO0r0 4JIeHA
00111eCcTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUpa |
MPOUCXOANINX B HEM U3MEHEHUH, yMEHUS JielaTh 000CHOBAHHBIC 3aKIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M HWMEIOMIMXCA JMJAaHHBIX C TIEJbI0 TIONy4CHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEJIBHO HCIIOJb30BaTh XHMHYECKHE 3HAHHUSA IS
penIeHus mpobJieM B PEaTbHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpECA K MO3HAHUIO, UCCIIEIOBATEILCKON IEATEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa3oBaHHI0, K AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHUW 110 XHMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3iudHbIX cdepax mpodeccuoHaTbHON
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYArOIIUXCS
MEXKIUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHEMU(UKYy METOJOB TIO3HAHMS,
UCIOJIB3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BELISCTBO, SHEPrus, SBIICHUE,
nporiece, CucTeMa, HayIHbIH (DakT, MIPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpusi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHUE);

YHUBEpCaIbHBIE ydeOHBIC JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00yJaroImuxcst UCTOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHMS U YHHBEpCAJIbHbIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHUKAaTHBHBIMH ¥  PETYISTHBHBIMHU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHMBEPCAJIbHBIE YUeOHbIEe T1elCTBUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHU S, COOTHOCUTH PE3YJIbTAThl ACSITEILHOCTH C IMTOCTABJICHHBIMU IEISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS JJIs1 OOBICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAaHMS M KPUTEPUU JUIA KJacCH(PUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHBOPEUMS B pPaccMaTPUBACMbBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJICITH, TTPEOOPA30BBIBATh MOJICTbHBIC TPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XHMHU4YecKkas (opMmysia, YpaBHEHHE XUMHUYECKOU



peakuuu — TpU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHSTh HA3BaHHBIC MOJICNLHBIC MPECTABICHUS JIJIsl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMBIX BEIIECTB U XUMHUUYECKUX PEaKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO TO3HAHUS BEIIECTB M XUMUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHI B KadeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CY)KIICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITEILHOTO TUIAHUPOBAHMS W TMPOBEICHMUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
IpOIECcCa, CaMOCTOATEIbHO MPOrHO3UPOBATH €ro pe3yabTaT, (HOPMYIUPOBATH
0000IIeHHS ¥ BBIBO/IBI OTHOCHTEIHHO TOCTOBEPHOCTHU PE3yJIbTAaTOB UCCIIEI0BAHUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
JESITeNIbHOCTH, MPOSBISATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIHLHOMY
IOUCKY METOJOB pELIEHHUs] MPaKTUYECKUX 3a/lad, IPUMEHEHUIO pa3InyHbIX
METO/IOB TTO3HAHUSI.

3) pa6ora ¢ uapopmanmei:

OPHEHTHUPOBATbCA B PA3JIMYHBIX HWCTOYHWUKAX HWHPopMamu (HAy4IHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel HTEpHETa), aHAnM3upoBaTh WHOOPMAIUIO Pa3TUYHBIX BUIOB U (HOpM
IpeCTaBJICHUS, KPUTHYECKU OLIEHUBATh e JOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTb;

bopMyIupoBaTh 3aPOCHl U MPUMEHATh PAa3TUYHBIE METOMBI MPHU TOUCKE H
orOope wuHPOPMANMK, HEOOXOMUMOW I BBIMOJHEHUS Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

NpUOOpETaTh ONBIT HKCIOJIb30BaHUS HHPOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMY  MPEACTABICHUS
uH(popMaiuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIHIIBI, PUCYHKU U JPYTHUE);

UCTIONb30BaTh HAyYHBIA S3bIK B KauyecTBE CpEICTBAa MpH pabore cC
XUMHUYECKON HMH(pOpMAIMe: TNPUMEHSATh MEXIpeAMETHble ((pu3nyeckue WU
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBIL, (hOpMYIIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:



3a/1aBaThb BOIIPOCHKHI I10 CYIICCTBY O6CY)K,Z[&€MOI>1 TCMBI B XOJC AUaJiora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMYJII/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJIbTATOB MO3HABATEIILHOM NEATEIbHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO UIIM COBMECTHO CO CBEPCTHUKAMMU ITPHU BBIINOJIHEHU U
XUMUUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaIU3aIlii y4eOHOro MPOEKTa, U (OPMYIUPOBATH BBHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKJIeHHsI 1 0OMEHA MHEHUSIMHU.

PerynsiTuBHBIe YHMBeEpcalbHbIe Y4YeOHbIe 1eliCTBHUS:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEUIaraeMblid  alrOPUTM JIEUCTBUU MpHU
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/ady, BbIOMpaTh Haumbosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIISITH CaMOKOHTPOJb JIEATEIHPHOCTH Ha OCHOBE CaMOaHallu3a W
CaMOOILICHKH.

MNMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI TI0 XMMHUU HA yTIyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIer0 0Opa30BaHUsSI BKIIOYAIOT crienuduueckue
I y4eOHOT o TIpeaMeTa « XMMUsD» Hay9IHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUIMA
10 OCBOCHUIO, MHTEPIPETAIIUN U MPEOoOPa30BAHKIO 3HAHUN, BUIBI IEATEIHHOCTH
10 TOJIYYCHHUIO HOBOTO 3HAHWS M MPUMEHEHHWIO 3HAHWUW B Pa3IMUHBIX y4eOHBIX
CUTYalHsIX, a TAK)KE B PEAIbHBIX KU3HCHHBIX CUTYAIlUSIX, CBI3aHHBIX C XuMueh. B
nporpaMMme IO XHMHH TPEAMETHBIC pPe3ylbTaThl MPEACTABICHBI 10 TOAaM
U3yUCHUSI.

10 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ POJU B OOCCINEYEHHH YCTONYUBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTUYECKON, IHEPTeTHUECKOU U



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3laHUM HOBBIX MaTEpUAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOIMYEeCKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIAraroIye MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKJIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HWOH, MOJeKyIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIpHAs Macca, MOJIIPHBIA 00bEM, YIIIEPOAHBIN CKENeT, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass U MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKas), HW30MEPbl, TIOMOJOIMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIBI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHHUS; TEOPUHU, 3aKOHBI
(mepmonnueckuii 3akoH JI. WM. MenpaeneeBa, TeopHs CTPOEHUS OPraHUYECKHX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIHE B OCHOBE
NOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTaBICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX NPOTEKAHMs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKyJlaX (MHIYKTUBHBIA U Me30MepHbIi 3 dexThl, opueHtanTsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCIOJIb30BAaHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOM
JCSITeIbHOCTH ~ 4YeNOBeKa, OOIIMX  HAy4yHbIX  MPUHLUIAX  XUMHUYECKOTO
MPOU3BOCTBA (HA IMPUMeEpE MPOU3BOJICTBA METAHOJA, TepepadboTKu HePTH);

C(pOPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU INOHATHH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPHU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OPMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTABJICHHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJI OpraHMYECKUX
BEIIECTB;

COCTaBJSITh YPABHEHUS XMMHMUYECKUX PEAKLIMN M PAaCKpPbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIMid  MOCPEACTBOM  COCTABIICHHS
ANEKTPOHHOrO OallaHca JTUX pEeaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHU UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHUI;



W3TOTABJIMBATh MOJIENTM MOJIEKYJl OPraHMYECKUX BEIIECTB IS MIUTIOCTPALIUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUH: yCTAHABIMBATH MPHHAMICKHOCTh W3YICHHBIX
OPraHMYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHHUIO K ONPEACIEHHOMY
KJIaCCy/TpyIIie COCMWHCHWM, JaBaTh WM HA3BaHUS 10 CHCTEMaTHYCCKOU
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
Ipe/ICTaBUTENIeH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTWIIEH, TOIYOJ, TJIUIEPHH,
ATUJICHTJIMKONb, (EeHOJ, (opManbaerus, areTaableruj, aleToH, MypaBbUHAas
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
[VIMIAH, ajlaHWuH, MaJlbTo3a, ()PyKTO3a, aHWIMH, TUBUHWII, W3OMPEH, XJIOPOIPEH,
CTUPOJI U JPYyTrHUe);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJIOXKEHUS TEOPUH CTPOEHUS
opraandeckux BemecTB A. M. bytiepoBa miist 00bSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
duznueckrue W XUMUYECKHE CBOWCTBA THIUYHBIX TMPEACTABUTEICH Ppa3IMnIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJIKaJHCHOB,
QIKWHOB, apOMAaTHYECKUX YIJICBOJOPOJOB, CIHUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIJeBOJOB (MOHO-, JW- U TOJIMCAXapUJIOB),
WUTIOCTPUPOBATh ~ TCHETHMYECKYH)  CBA3b  MEXKIY HUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIUA C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmy;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Celpbsi (He(dTh, TPHUPOAHBIA Ta3, Yroilb), CIOCOOBI €ro mepepaboTKu U
MIPAKTUIECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/IaxX TMO3HAHUS — HAOIIOACHUHU, U3MEPECHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peasibHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 9TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEILHOM JESATEILHOCTH — aHalu3 M CHUHTE3, CpaBHEHHUE, 0000IlIeHue,



CHUCTEMATHU3allNI0, BBISBIICHHE NMPUYMHHO-CJIEICTBEHHBIX CBS3€M — ISl U3YYECHUS
CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIHIL;

c(OPMUPOBAHHOCTh YMEHHI: BBISBIISTh B3aUMOCBSI3b XUMUYECKHX 3HAHUM C
MNOHATUSIMU WU TIPEACTABICHUSMH JPYIrUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0ojyiee OCO3HAHHOTO MOHMMAHMS CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 1O OPraHMYECKOW XUMHH Ji OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacCUYE€Tbl MO XUMHUYECKUM
dbopMynaM M ypaBHEHUSM XUMHYECKUX PEAKIIMI C WCIIOJIb30BAaHUEM (PU3NYECKHUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PacUEThl MO HAXOKICHUIO XMMHUYECKOM
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTrHO3UPOBATH, AHAIM3UPOBATH M OLCHUBATDH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BELIECTB, UCIIOJIb30BATh MOJYYEHHbBIE 3HAHUS I IPUHATHS TPAMOTHBIX pEelIeHUI
po0JieM B CUTYAIUsIX, CBI3aHHBIX C XUMUCH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMUYECKUNA JKCIIEPUMEHT (IOJydEHHE M HW3Y4YEHHE CBOMCTB OpPraHMYECKHUX
BEIIECTB, KAUYECTBEHHbIE PEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIJIACCOB H
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJja4 1O PAcCHO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM IpPABUI
0e3omacHOro oOpallleHus C BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
dbopMynHpoBaTh II€NIb UCCIENOBAaHUSA, NPEJACTABIATh B pa3IuyHoON (opme
PE3yNbTAThl HKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBAThH UX TIOCTOBEPHOCTH;

chOpMUPOBAHHOCTH YMEHUIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATEIBHOCTU B LEJSAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYXKAIOIIEH
MPUPOAHOM CPEABI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAeNIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbIca nmokazatens 111K

aHAIM3UPOBATH LIEIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKH 3pE€HUS] COOTHOIIEHUSI pUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(GOPMALIUK B Pa3IMYHBIX UCTOYHUKAX (HaydyHasi U y4eOHO-Hay4YHAas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMaIIUIO, repepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1aucii.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

chOpMUPOBAHHOCTh MPEJCTABICHUI: O MaTEepUAILHOM €IMHCTBE MHUpA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SBJICHUM MPUPOIBI, O MECT€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYECKOW M MHUIIEBOMN
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTE€pPUATIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHOU

cpexne;
BJaJICHUE  CHUCTEMOW  XMMHYECKMX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHIATHS — XWMHYECKHUH DJIEMEHT, aToM, SApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BAJICHTHOCTb, JJEKTPOOTPUILIATEIILHOCTh, CTENEHb  OKHUCIICHHUS,
XUMUYECKass CBSI3b (KOBaJIGHTHAsi, WOHHAs, METAJUIMYECKasi, BOJOPOHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJEKTPOJIUTUYECKAS] AUCCOIMAIUS, CTENEHb JIUCCOLMALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpUs JJIEKTPOJUTHUUECKON IOUCCOIUALUM, TEPUOIUYECKUN
3akoH /.M. MeHneneeBa, 3aKOH COXpPAaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKUM SI3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHMS
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHbIC
NPEJICTABJICHUsI O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJEKYJISPHOM H
HaJIMOJIEKYJSIDHOM YPOBHSIX; TIPEACTABICHHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEPMOJAMHAMUYECKUX U  KUHETUYECKHUX  3aKOHOMEPHOCTSX  HUX
MPOTEKAHUs, 0 XMUMHUYECKOM DPABHOBECHUH, PACTBOPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOIOTUYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYUYCHHH M OE30MacHOM
UCIOJIb30BAaHUM BOKHEUIIINX HEOPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEATeIbHOCTA ~ YeJIOBEeKa, OOMMX  HAyYHbIX  MNPUHIUIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIISITh XapaKTEpHbIE MPU3HAKU TOHSTUM,
yCTaHABJIMBAaTh MX B3aMMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIIUE MOHSITHUS TPU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



C(POPMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMUYECKYIO CHMBOJMKY JUIS
cocTaBleHMs (QOpMya BEUIECTB M  ypaBHEHUH  XMMHUYECKHX peakuui,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJICHTHas,
WOHHAsl, METAJUIMYECKas, BOJOPOJHAsA), THUIN KPUCTAUIMYECKON pElETKN
KOHKPETHOT'O BEILECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JOHOPHO-aKIIETITOPHBIN MeXaHU3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3HU;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(P(eKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCJIEHMSI DIIEMEHTOB, OOpPAaTHUMOCTH, YYacTHIO KaTalu3aropa H
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIbHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOrO—4YETBEPTOrO IEPUOIOB
[lepuoguueckoin  cucremsr .M.  MenneneeBa,  UCHOJB3ys  TOHSATHS
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYyPOBHM», «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTU M3MEHEHHS CBOMCTB XMMHYECKUX JJIEMEHTOB M UX
coeAMHeHUW no mnepuoaaM wu rpynnaMm Ilepmogmueckon cucremsr . W
MenpneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX AJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh YMEHHUN: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE  CBOMCTBAa  BEIIECTB  pa3IMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILIECTBOBAHWE T€HETHYECKOM CBSI3W MEXIYy HEOPTraHWYECKMMM BELIECTBAMHU C
ITIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PpaCKpbhIBaThb CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil HOHHOrO OOMEeHa NyTEM COCTABJICHUS WX MOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUs
XUMHAYECKUX PEAKIUN C YYETOM HMX JHEPreTUYECKUX XapaKTEPUCTUK, XapakTep
W3MEHEHHSI CKOPOCTH XHUMHMYECKONM peakIMh B 3aBUCHUMOCTU OT pPa3JIMYHbBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepHU30BaTh XUMHUYECKHUE PpEaKIIUH,
JeXallle B OCHOBE MPOMBIILICHHOIO IOJIYYEHHUS] CEPHOW KHUCJIOThI, aMMHUAKa,
o0lllMe Hay4yHble TMPUHLUUIBI XUMHYECKUX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh
MIPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH M B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHUW O METOJax Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOM0IeHNe, HW3MEpeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbI U MBICJIECHHBIN ), UCTIONIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS NPUMEHATh 3TU 3HAHUS MIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUM BELIECTB
U 105 OOBSICHEHUS XHMHUYECKUX SABJICHUN, HUMEIOUMX MECTO B MPHUPOJE,
MPaAKTUYECKOMN JeATETLHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHHUH C
MNOHATUSIMU WU TIPEACTABICHUSMHU JPYIUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJiee 0CO3HAHHOI'O TOHMMAaHUS MaT€pPUaIbLHOTO €IMHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUYETHI: C HUCIHOJIb30BAHUEM
MOHSITUM «MaccoBas JOJIs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OIHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB; TEIJIOBOTO 3¢ deKrTa
peaKkiny; 3HAUYCHUS BOJOPOJHOIO IMOKa3aTelisi PacTBOPOB KHUCIOT M IIEIOYeh C
U3BECTHOM CTEMEHBIO JHCCOIMAIU;, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa peaKIuu, €CIM OJTHO M3 MCXOIHBIX BEIIECTB JaHO B BHJIE pacTBOpa C
onpeeIEHHON MacCOBOM JOJIEH pacTBOPEHHOrO BEIIECTBA MM JIaHO B M30BITKE
(MMeeT TpHUMEcH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITETILHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpPUMEHT  (MpOBENEHHME  peaKIuid  MOHHOro  oOMeHa,
MOATBEPKICHUE KAYECTBEHHOI0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIUKATOPOB, H3YyYCHUE BIMSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
SKCIEPUMEHTANLHBIX 3a/ad 1o Temam «Metamwiel» U «Hemeramis») ¢
cOOJII0/IeHUEM TpaBuil 0€30MacHOr0 OOpaIlleHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanueMm, (popMyaupoBaTh I€Jib UCCIEIOBAaHMS, TMPEJCTABISTH B
paznuyHoOi opMe pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OILEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTb YMEHHI: COOIIOAATh TIPaBUJIA MOJB30BAHUS XUMUYECKOU
oCy/Iol W J1abopaTOpHBIM OOOPYIOBaHHEM, OOpAIllCHUS ¢ BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTUA B LIEJSIX COXPAHEHUS CBOETO 30POBbS, OKPYXKAIOIIEH MPUPOIHOU
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA JKUBBIC OPraHU3Mbl OMPENCIEHHBIX HEOPTraHWYECKUX
BEIIECTB, TOHUMAas cMbIca nokazarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUMW: OCYIIECTBIIATHh IIEJICHANPABICHHBIA TOUCK
XUMHAYECKON MH(MOPMAIIUK B Pa3IMYHBIX UICTOUHUKAX (HaydHas ¥ yueOHO-Hay4YHast
JIUTEepaTypa, CpeacTBa MaccoBoil nHdopmaru, UHTEpHET U ApyTHE), KPUTHICCKU
AHATM3UPOBATH XMMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIECHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3iesioB H TeM undposbie
P KosauvecTBo (wipp )
n/m  mporpaMmmel oOpa3oBaTe/ibHbIE
4acoB
pecypchbl
Kontpoasnbsie IIpakTnueckue
Bcero P P
padoThI padoThI
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1  crpoeHus opraHMYECKUX COEAUHEHUN A. 8
M. bytineposa
Wroro mo pazneny 8
Pa3nen 2. YrieBoaopoanbl
21 [IpenenpHbIe YIIEeBOAOPOIbI — AJIKAHBI, 5
' LIAKJI0AJIKaHbI
59 HenpenenbHble yriaeBogopobl: aJKEHBI, 14
' aJIKaJMEHbI, aJIKUHBI
2.3  ApomaTuyecKkue yriieBoAopoabl (apeHbl) 8
94 [IpupoaHbie HCTOYHUKHU YTIIEBOAOPOIOB U 4
' uX nepepaboTKa
2.5 TajoreHnpou3BOAHBIC YTIIEBOJOPOIOB 4 1
Wroro no pazneny 35

Pasnea 3. Kuciiopoacoaepxamme opranndyeckue coeJMHeHu s



3.1 Cnuptsl. ®eHon 11

KapOoHUIJIbHBIC COCTUHEHHUSI: aJIbJICTUIbI U

3.2  keronsl. KapOoHoBble KuCIOTHI. ClIOXKHBIE 21
s¢upsl. Kupsl
3.3 VYraeBomsl 9 1
Hroro no pazgeny 41

Pa3nen 4. A3oTconepskamue OpraHudecKue coenHeHnst

4.1  AwmuHbl. AMUHOKHCIIOTHL. benku 12 1
Hroro no pasaeny 12

Paznen 5. BoicOkOMOJIEeKYJISIPHBIE COCTMHEHUS

5.1  BbICOKOMOIEKYJISIpHbIEC COETNHECHUS 6

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



11 KUIACC

HaunmenoBanue
°
pa3aesioB U TeM
n/n KosnuecrBo yacos
NPOrpaMMbl
B KoHTpoJbHbIE IIpakTnyeckue
cero
padoThI padoTHhI

Paspnea 1. Teoperuueckne 0CHOBBI XUMHHU

Crpoenue aToma.
[lepuoanueckuii
3aKOH U

1.1  Ilepuonuyeckas 9
CHUCTEMa XUMHUYECKUX
anementoB /. U.
MenneneeBa

CTpOCHI/Ie BCIICCTBA.

1.2 MHorooGpa3ue 11 1
BEILIECTB
13 XuMHueckue 19 1
peaKiuu
HToro mo pazgeny 39

Pa3znen 2. Heopranuueckasi xumust
2.1  Hewmerajuisl 31 1
2.2  Meraisl 23 1

Hroro no pasgeny o4

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTejibHbIE

pecypcsl



Paznea 3. Xumusa u
AKN3Hb

MeToab! TO3HAHUS B

3.1 xumun. Xumus u 9
KU3Hb
Hroro mo pazaeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102






HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

T
i emMa ypoka

KoaunuecTBo uacos

KoHnTpoJbHbIe

Bcero IIpakTnueckue padoTsl

padoThbl

IIpenmeT n 3Ha4eHNE OPraHUYECKOU
XUMMHU, IPEJCTaBICHUE O
MHOr000pa3uy OpraHMuyYeCcKux
COeTMHEHUN

DNEeKTPOHHOE CTPOCHHUE aTOMa
yriiepoaa (OCHOBHOE U BO30YKIIEHHOE
cocTosiHus). BaleHTHBIE BO3MOXHOCTH
aToma yriepoja

Xumudeckast CBSI3b B OpraHUIECKUX
COEIMHEHUSIX. MeXaHU3MBbI
00pa3oBaHMsI KOBAJICHTHOH CBSI3H,
CrocoObl pa3peiBa CBsI3€i

Teopus cTpoeHUs OPraHUYECKUX
coenuHenuit A. M. bytieposa

Bunasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

3¢ EKTh B MOJIEKYJIaX OPraHMYeCKUX
COE/IH CHH I

[IpencraBieHue o KaaccuduKauy 1
CHUCTEeMaTHYeCcKasi HOMEHKJIaTypa

Jara
H3Y4YeHUH

05.09.2023

07.09.2023

08.09.2023

12.09.2023

14.09.2023

15.09.2023

DJIeKTPOHHBIE UG poBbIE
o0pa3oBaTe/bHbIC PeCypchl



10

11

12

13

14

(IUPAC) opraHn4ecKkux BEIIECTB

Knaccudukanus peakuuii B
OpraHUYECKON XUMUU

CucreMatuzanus 1 00001IeHUE 3HAHUI
10 TeEME

AJKaHBI: TOMOJIOTHUECKUHN Psil, 001Iast
dbopmyna, HOMEHKJIATypa U U30MEpPUs,
AJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

dusnyeckue U XUMHUYECKHUE CBOMCTBA
aJIKaHOB

Haxoxxnenue ankaHnoB B IpUpozeE.
CriocoObI OJTy4eHUs U IPUMEHEHUE
aJIKaHOB

[{uknoankansl: o0mIas popmyna,
HOMEHKJIATypa U U30MEPHUS,
0COOEHHOCTH CTPOCHHUA U XUMHUYCCKUX
CBOWCTB, CIIOCOOBI MOJTYYEHUS U
[IPUMEHCHUE

Pemenune pacuérHbix 3a7a4 Ha
onpeesIeHN e MOJIEK YIS pHOI
(hOpMYIIBI OPraHUYECKOT0 BEIIeCTBA
10 MAaCCOBBIM JIOJIIM aTOMOB
3JIEMEHTOB, BXOJSAIIX B €T0 COCTaB.
CucreMatusainusa 1 00001eHIE
3HAHHUU I10 TEME

AJTKEHBI: TOMOJIOTUYECKUN psifl, 001Ias
dopmyna, HOMEHKIATypa,

19.09.2023

21.09.2023

22.09.2023

26.09.2023

28.09.2023

29.09.2023

03.10.2023

05.10.2023



15

16

17

18

19

20

21

22

23

24

AJIEKTPOHHOE U TPOCTPAHCTBEHHOE
cTpoeHue MoJiekyJs. CTpyKTypHas u
[UC-TPAaHC-U30MEpHS AJIKEHOB
dusznveckre U XUMHYECKHe CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

Crioco0Obl OJIy4eHUs U IPUMEHEHUE
AJIKEHOB

[TpakTuueckas padora Ne 1 mo Teme
"TlosryueHue 3TUsIeHA U U3YYEHUE €ro
cBoiicTB"

Pemenue pacuérHbixX 3a1a4 Ha
ONpPEAEIECHNE MOJIEKYJIIPHON
(GOpMYITBI OPraHUYECKOT0 BEIIECTBA
AJKagueHsl: conpsikEHHbIE,
M30JIMPOBAaHHbIE, KyMYJIUPOBAHHBIE.
OCO0OEHHOCTH 3IIEKTPOHHOTO CTPOCHUS
XUMHAYECKHE CBONCTBA COMPSIKEHHBIX
JTINEHOB

Crioco0Obl OJIy4€eHUs U IPUMEHEHUE
aJIKaJMEHOB

AJKUHBI: TOMOJIOTUYECKUN psifl, 001IIast
bopmyia, HOMEHKJIATypa,
AIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI, (PU3HIECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA AJIKNHOB

KauecTBeHHBIE peakIuy Ha TPOHHYIO

06.10.2023

10.10.2023

12.10.2023

13.10.2023

17.10.2023

19.10.2023

20.10.2023

24.10.2023

26.10.2023



25

26

27

28

29

30

31

32

33

34

35

CBA3b

CriocoObI OJTy4eHUs ¥ IPUMEHEHUE
AJTKMHOB

Pewenue 3amau: pacyérel o
YPaBHEHHUIO XUMHUYECKON peakIuu

CucreMatuzanus 1 00001IeHne
3HAHWUU IO TEME

ApeHBbI: TOMOJIOTHYECKUH psizI, 001IIast
(dopmyna, HOMEHKJIATypa.
DIIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI O€H30Ja U
TOJIyOJa, UX (U3NYECKHUE CBOICTBA

XUMHUUYECKHE CBONCTBA apEHOB:
peaKuy 3aMenIeHus

XUMHUYECKHE CBOMCTBA apPEHOB:
PEaKIuy MPUCOSTMHECHHS, OKHCIICHHE
TOMOJIOTOB O€eH301a

OCO0EHHOCTH XUMHYECKUX CBOMCTB
CTHpOJa

Pewienne pacu€THbIX 3a/1a4 HA
OIIpENEICHNE MOJIEKYJIIPHOU
(bOopMyITBI OPraHUYECKOr0 BEIIECTBA
CnocoObl OJTYYCHHS ¥ TPUMEHEHUE
apeHOB

['enernueckas CBS3b MEKIY
Pa3IMYHBIMU KJIACCAMH
YIJIEBOIOPOIOB

Pacu€rsl Mo ypaBHEHUSIM XUMUYECKUX

27.10.2023

07.11.2023

09.11.2023

10.11.2023

14.11.2023

16.11.2023

17.11.2023

21.11.2023

23.11.2023

24.11.2023

28.11.2023



36

37

38

39

40

41

42

43

44

peakuuii. CucreMatu3auus u
0000111eHHE 3HAHUHN T10 TEME

[Tpuponuslii ra3. [lonyTHble HEPTSIHBIE
rassl

KameHHBbI# yroJib ¥ IPOAYKTHI €ro
nepepaboTKu

Hed b 1 criocoOb! €€ mepepaOboTKH.
[TpuMeHeHue MPOIYKTOB MepepadoTKH
HeTH

['eHernaeckas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAaMHU
YTIIEBOJOPOJIOB
l"anoreHonpoun3BoiHbIE
YIIIEBOJOPOJIOB: JIEKTPOHHOE
CTPOCHHUE; PEAKIINH 3aMeIIeHUs
rajoreHa

JlericTBHE 1IEeNOYEH Ha
rajJoreHNponu3BOIHBIE.
B3auMmonelicTBuEe IUrajaoreHaIKaHOB C
MarHueM M IIHHKOM

CucreMatuzanus 1 00001IeHue
3HaHUM 1o pazaeny "YriaeBogoposas!"

KonrtposnpHas pabota 1o reme
"Vrnesonopoasr"

[TpenenbHbIC OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH PsiJi, 001mast
dbopmyna, CTpOeHUE MONIEKYI,
U30MepHsi, HOMEHKIIATypa,

30.11.2023

01.12.2023

05.12.2023

07.12.2023

08.12.2023

12.12.2023

14.12.2023

15.12.2023

19.12.2023

21.12.2023



45

46

47

48

49

50

o1

52

53

54

95

KJaccupukanus, GU3nuecKkue
CBOICTBA

XUMHYECKHE CBOMCTBA IPEEIbHbIX
OJIHOATOMHBIX CIIUPTOB

CriocoObI oSTyYeHHs U IPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB

[TpocTbie 3pupbl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX
U XUMHYECKUX CBOWCTB

MHOroaToMHBIE CIIUPTHI:
ATUJICHTIIMKOJIb U TJIMLIEPUH, UX
du3nyecKre U XMMHUYECKHUE CBOMCTBA
CriocoObI OJTy4eHHs U IPUMEHEHUE
MHOI'0aTOMHBIX CIIUPTOB

DeHo: CTPOEHUE MOJIEKYJIBI,
¢dusnueckue cBoicTBa. TOKCHIHOCTH
denoa

XuMHueckue cBoicTBa GeHoa

CriocoObI IOJTYYEHUS U TIPUMECHEHUE
denona

[TpakTuueckas padora Ne 2. Pemenue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"CrupThl 1 peHoIb"

Cucrematusanusg 1 00001IeHIE
3HAHUH IO TEME

AnbAeruipl 1 KEeTOHbI: 3JIEKTPOHHOE
CTpOEHUE KapOOHWIbHON IPYIIIHI;

22.12.2023

26.12.2023

28.12.2023

29.12.2023

09.01.2024

11.01.2024

12.01.2024

16.01.2024

18.01.2024

19.01.2024

23.01.2024



56

S7

58

59

60

61

62

63

64

65

TOMOJIOTHYECKUE PSABI, 001Ias
dopmyna, U30MepHs 1 HOMEHKIIATypa

Anbaeruipl ¥ KeTOHBI: (PU3nYeCcKue
CBOMCTBA; pPEaKIUU MPUCOCIUHECHUS

PeaKL[I/II/I OKHCJIICHHUA U KQYCCTBCHHBIC
pCakiuru aJibACrUA0B U KECTOHOB

CriocoObI TOJTyYCHHSI aJIbJIETUIOB U
KETOHOB

OaHOOCHOBHBIE NTpeiEIbHBIE
KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH
CTPOCHHSI UX MOJIEKYII

H3omepus u HOMEHKIATypa
KapOOHOBBIX KUCJIOT, UX (PU3HUCCKHE
CBOMCTBa

XUMHYECKHE CBOMCTBA IPeIEIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

OcobeHHOCTH CBOMCTB MypaBbUHOM
KHCIO0TEl. MHOrooOpa3ue kapOOHOBBIX
KHCIIOT

Oco0eHHOCTH CBOMCTB: HENPENEIbHBIX
Y apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu BbICIINX
KapOOHOBBIX KMCIIOT

[TousiTHE O TPOU3BOIHBIX KaPOOHOBBIX
KHCIIOT

Crioco0bI oJTydyeHus: ¥ MpUMEHEHUE
KapOOHOBBIX KHCIIOT

25.01.2024

26.01.2024

30.01.2024

01.02.2024

02.02.2024

06.02.2024

08.02.2024

09.02.2024

13.02.2024

15.02.2024



66

67

68

69

70

71

72

73

74

75

Cnoxable 3(UPBL: TOMOJIOTHYECKHI
psna, ob1as popmysia, U30Mepus 1
HOMEHKJIaTypa

Pu3NYeCKUe U XUMHUUYECKHE CBOICTBA
3¢upoB

Pemenue pacu€THbIX 3a1a4: 10
YpaBHEHHIO XUMUYECKOM peakiuu, Ha
ONpENEIICHUE MOJIEKYJIIPHON
(bOopMyIIBI OPraHUYECKOro BEIIEeCTBA
[TpakTueckas padora Ne 3. Pemenue
AKCIEpPUMEHTAJIbHBIX 3a/1a4 [0 TEME
"Kap6oHoBbIe KHCIOTHI. CIIOXKHBIE
a¢ups"

Kupsl: cTpoenue, puznyeckue u
XUMUYECKHE CBOMCTBA (THAPOIIH3)

Oco0eHHOCTH CBOWCTB KHUPOB,
COZIEpIKAIINX OCTATKU HEMpeaeTbHbBIX
KHUPHBIX KUCITOT. JKUPBI B IpHpoOJIe

MBbl1a KaK COIM BBICHIMX KapOOHOBBIX
KHCIIOT, MX MOIOIIEe JICH CTBHE.
[ToHsITHE O CHUHTETUYECKUX MORIINX
cpenctBax (CMC)

['eHeTnueckas CBs3b YIJICBOJAOPOIOB U
KHCIIOPOICOICPIKAIIMX OPraHUYECKUX
BEIIECTB

Pacuérel 10 ypaBHEHHSIM XUMHUYECKUX
peakuuit

CucreMatuzanus 1 00001IeHUE

16.02.2024

20.02.2024

22.02.2024

27.02.2024

29.02.2024

01.03.2024

05.03.2024

07.03.2024

12.03.2024



76

77

78

79

80

81

82

83

84

85

3HAHUH IO TEME

OO01w1ast XapaKTEepUCTHUKA YTIIEBOAOB U
KJIacCU (pUKaIUs YIIeBoa0B (MOHO-,
T~ U TIOJTCaXapHUIbI)

MoHocaxapuabl: GU3NIECKIE
CBOICTBA U HAXOXK/ICHUE B IIPUPOJIE

IIpuMeHeHu e TIII0KO03BI, €€ 3HaUYCHUE B
KU3HEIEATEIbHOCTH OPraHu3Ma

Hucaxapusl: caxapo3a, MajabTo3a U
nakro3a. Haxoxnenue B npupozae u
MIPUMEHEHUE UCAXapPHI0B

[MTonucaxapuibl: CTpOCHUE
MaKpOMOJIEKYJI, PU3UYECKHUE K
XAMHUYECKHE CBOMCTBA, IPUMEHECHHU S

ITousTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

Peuienne pacueTHbIX 3a/1a4 HA
ONpENEIEHUE 10U BbIXOAA MPOIYKTA
peaku OT TEOPETUYECKHU
BO3MOKHOT'O

Cucrematn3anus 1 00001IeHne
3HAHUH 10 pas3aeny

KontponwsHas pabota no teme
"Kucnopoaconepxaiue
OpraHUYECKHE COeTMHEHU"

AMUHBL: KiaccupuKaus, CTpOeHHEe
MOJIEKYJI, o0mmast hopmysa, H3oMepus,
HOMEHKJIaTypa U (PU3HUIECKUe

14.03.2024

15.03.2024

19.03.2024

21.03.2024

22.03.2024

02.04.2024

04.04.2024

05.04.2024

11.04.2024

12.04.2024

16.04.2024



86

87

88

89

90

91

92

93

94

CBOMCTBA

XuMHUUYECKHE CBONCTBA
ampaTHIECKUX aMIUHOB

AHWINH: CTPOECHUE aHUIIMHA,
0COOEHHOCTHA XUMUYECKUX CBOICTB
aHUJIMHA

Crioco0bI oJTydyeHus: U MpUMEHEHUE
anupaTUYECKNX AMUHOB

AMUHOKHCIIOTBI: HOMEHKJIATypa U
u3zomepusi, (pU3NYECKUEe CBONCTBA.
OTI[CJ'IBHBIG npeacCTaBUTCIIN O-
AMHHOKHCJIOT

XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT,
HUX OHMOJOrHYecKoe 3HAUECHHE
aMHHOKHUCIIOT. CUHTE3 U THAPOJIN3
MENTHI0B

benku kak npupoaHbIE TOJIUMEPHI;
CTPYKTYpHI O€JIKOB

XuMHAYecKue CBOUCTBA OEJIKOB

AzoTcoaepxaliyie reTepouuKInIecKue
COCAUHCHUA. HyKJIeI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOruYecKas
poJb

[TpakTuueckas pabota Ne 4. Perienue
AKCIIEpPUMEHTAJIbHBIX 33/1a4 M0 TEME
"AzoTcoaepxaniye opraHu4ecKue
coeTMHeHus"

18.04.2024

19.04.2024

23.04.2024

25.04.2024

26.04.2024

30.04.2024

02.05.2024

03.05.2024

07.05.2024



95

96

97

98

99

100

101

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

[Tpaktuueckas padota Ne 5. Pemienue
OKCIEPUMEHTANBHBIX 33/1a4 110 TeMe
"Pacrio3HaBaHuEe OpraHuYECKUX
coequHeHn"

KonrtponsHas pabota o reme
"A3oTcoaeprKane OpraHuyecKue
COEeIMHEHUS"

OCHOBHBIE HOHATHS XUMHH
BBICOKOMOJICKYJIAPHBIX CO€HHH€HHI71 n
MCETOAbI UX CUHTE3a —ITOJIMMCPU3aAlUd
U IIOJIMKOHACHCAITUA

IImactmaccel. Y Trian3anus u
nepepadoTKa MIacTHKa

DJ1acTOMEpBI: HAaTypabHbINA
CHUHTCTUYCCKHUEC KayUYyKHU. Pe3nna

Bomnokna: HaTypallbHBIE,
UCKYCCTBEHHBIE, CHHTETUUECKHE.
[TonmuMmeps! cienuanbHOro
Ha3Ha4YeHMS

[TpakTueckas padota Ne 6. Pemenue
HKCIEPUMEHTAJIBbHBIX 33/1a4 10 TEME
"Pacno3nHaBaHue njaiacTMacce u
BOJIOKOH"

O0001IeHNE U CUCTEMAaTH3aLHs
W3YYCHHOr0 MaTepuasa o TeMe
"BricOKOMOIEKYIISIpHBIE
coequHeHHs"

10.05.2024

14.05.2024

16.05.2024

17.05.2024

21.05.2024

23.05.2024

24.05.2024

28.05.2024



11 KUIACC

No T
i eMa ypoka
K
Beero OHTPOJIbHBIE
padoTHhI

Atom. CocTaB aTOMHBIX SI7€P.
XUMHYECKUH diieMeHT. M130Tonbl

CtpoeHue 3J1eKTPOHHBIX 000JI0U€EK
aTOMOB, KBAHTOBBIC YU CJIa

Kraccupukanus XuMH4ecKux
3JIeMEeHTOB (S-, p-, d-, f-amemMenTHI)

Pacnipenenenue 31€KTPOHOB 11O
ATOMHBIM 0p6I/ITaJ'I${M

OneKTPOHHBIE KOH(UTYpaLUK
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUU

ONeKTPOHHBIE KOH(UTYpaLuu
MOHOB. DJIEKTPOOTPHULIATEILHOCTD

[Tepuonnueckuii 3aKoH U
[Tepuonnyeckas cucrema
XHMHUYECKHUX 3JieMeHToB /I. H.
MenpeneeBa, CBA3b C
COBPEMEHHOU TEOpUEN CTPOCHHUS
aTOMOB

IIpakTnyeckue
padoThbI

KoaunuecTBo uacos

Jlara
U3YUYeHUS

DJIeKTPOHHbBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcnl



10

11

12

13

14

15

16

17

18

3aKOHOMEpPHOCTH U3MEHEHUS

CBOICTB XMMHYECKHUX DJIEMEHTOB M
00pa3yemMbIX UMH TPOCTHIX U 1
CJIOKHBIX BEIIECTB 10 TpyHnaM u

nepuoaam

Cucrematu3aiys 1 00001IeHNE

3HaAHUH 110 TeMeE

Bunpr xumudueckoil ¢Ba3u. MexaHU3MEBI
o0Opa3oBaHMs KOBaJEHTHOM cBsi3u. Bomopognas
CBA3b. MEXMOJIEKYIISIpHBIC B3aUMOICH CTBUS

BajleHTHOCTE M BaJICHTHBIC BO3MOKHOCTH aTOMOB.
CBsI3b DJIEKTPOHHON CTPYKTYPBI MOJIEKYJT C X
F€OMETPUYECKUM CTPOCHHUEM

[IpencraBieHust 0 KOMILIEKCHBIX COETMHEHUAX:
COCTaB U HOMEHKJIaTypa

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOT O
cTpoeHusi. TUTBI KPUCTATIIMYECKUX PEIIETOK U
CBOMCTBA BEIICCTB

ITonsaTne o qucnepcHsix cucremax. [IpencraBnenue
0 KOJUIOUIHBIX pacTBOpax

WctruHHbBIE pacTBOPHI: HACBIIIIEHHBIE U
HEHACBIIIIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparsl

CriocoObI BEIpaKEHUSI KOHIIEHTPALIMH PACTBOPOB
Peitenune 3a1ay ¢ ucnoiab30BaHUEM IMOHSITUH
""MaccoBas J10J1s1 pacCTBOPEHHOIO BelecTna',
"MoJsipHas KOHI[eHTpalus"

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMUECKUX



19

20

21

22

23

24

25

26

27

28

29

30

BEIIECTB
CucreMatnsaius 1 00001IeHIE 3HAHUH 10 TEME

Konrtponenas pabora no temam "CTtpoeHue atoma.
ITepuoanueckuii 3axkoH u [lepuoauueckas cucrema
xuMHdeckux 3aeMeHToB J[. 1. Mennencena',
"CrpoeHue BeuiecTBa. MHoroodpasue BeuecTs"
Knaccudukanus XuMU4ecKiX peaxiiii B
HEOPraHUYECKOW U OPraHMUYECKON XMMHUH. 3aKOH
COXPaHEHUS MacChl BEIIECTB; 3aKOH COXPaHEHUS U
IIPEBPALLCHUS SHEPIUU NP XUMUYECKUX PEAKLIUIX
TemoBble 3P HEKTH XUMUUECKUX PEAKIIHIA.
TepMoxumMuueckue ypaBHEHHUsI

Brruncnenus 1o ypaBHEHHSIM XUMUYECKAX pPeaKIuid
Y TEPMOXUMUYECKUM YPaBHEHUSIM

CKOpOCTh XMMHYECKOU PEAKINH, €€ 3aBUCUMOCTb OT
pa3nuuHbIX akTopoB. KaTanus n kataausaTopsl

I'oMOreHHbIE U TE€TEPOreHHBIEC PEAKLIUU

[Tpaxktuueckas pabota Ne 1 mo treme "Bnusnue
pa3nuYHBIX (AaKTOPOB Ha CKOPOCTh XUMUYECKOM
peakun"

OO0patumble 1 HeOOpaTUMBbIE peaKLUU. XUMHUYECKOe
paBHOBecUE

[TpaxkTueckas padota Ne 2 no teme "BinusHue
pa3InYHbIX (AKTOPOB HA MOJIOKEHUE XUMUYECKOT O
paBHOBecus"

DnekTpoauTuueckas aucconuamnus. CuiabHbIE U
crnadble 37eKTpoauThl. CTEneHb AU CCOLUAITH

HNonnoe npoussenenne Boasl. Cpena BOAHBIX
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pactBopoB. Bogopoansiii mokazatens (pH) pactBopa

I'uaponus comeil. Peakiinu, npoTekaronuye B
pacTBOpax 3JIEKTPOIUTOB

IIpaktiueckas padora Ne 3 o teme "Xumnueckue
p p
peaKIuu B pacTBOPAX AIEKTPOIUTOB"

OKUCIINTEIBHO-BOCCTAHOBUTEIILHEIC pCaKIuu.
Baxueiinme okMcIuTeId 1 BOCCTAHOBUTEIIN

MeToz 371eKTpOHHOTO (3J1EKTOHHO-MOHHOT'0)
OanaHca

9J'ICKTpOJ'IPI3 pPacTBOpPOB M pacCIlyiaBOB BCUICCTB
Pemrenue 3aa4 pa3JIMUHbIX TUIIOB
Pemenue 3a/1a4 pa3JIM4HbIX TUIIOB

CucremaTtu3zanus 1 0000111eHNE 3HAHUHN 110 TEME
"XuMuueckne peakuun'

KonTponbHas pabora o teme "Xumuueckue
peakiuu"

ITonoxxenune Hemeraiuios B [lepuonnueckon
cucTeMe XuMH4eckux 31eMeHToB [. 1. MenaeneeBa
¥ 0COOEHHOCTHU CTPOEHMSI UX aTOMOB. Duznyeckue
CBOICTBA HEMETAJUIOB

AnnoTponust HEMeTasuIoB (Ha IpUMepe KUCI0poa,
cepsl, hocdopa u yriepona)

Bogopon: nonyuenue, GpusnuecKkue U XUMHUIECKUE
cBoiicTBa. I'napubl

["anorensl: HAX0XKIEHUE B IIPUPOIE, CITOCOOBI
MONy4YeHMsI, PU3NIECKHE U XUMUYECKUE CBOWCTBA
I"anorenoBogopoabl. Baxkueiimme
KHCIIOPO/ICOJIEPIKAIINE COSAMHEHNS TAJIOT €HOB
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JlabopaTopHbIe 1 IPOMBINIIIEHHBIE CIIOCOOBI
MOJTy4eHHUsl TaJIoreHoB. [IpuMeHenre rajJjoreHoB u
HUX COCIUHEHHUN

[Tpaktuueckast pabora Ne 4. Pemenue

AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o Teme "["anorensr"

Kucnopoa: nabopaTopHsle U IPOMBILIEHHBIE
CHOCcoObI MOJTy4YeHUs], (PU3NUECKuEe U XUMUYECKUE
coiictBa. O30H. [IpumeHeHne KucIopoa 1 030Ha

OKCHJIBI ¥ TIEPOKCHIBI
Pemmenue 3ama4 pa3mMuHbBIX TUTIOB

Cepa: HaxOXAEHHE B IPUPOJIE, CIOCOOBI
MONy4YeHHsl, PU3NUECKHE U XUMUYECKUE CBOWCTBA

CepoBonopo, cyabduabt
Kucnopoaconepxxamye cCOeAMHEHUS CEPBI.
Oco00eHHOCTH CBOWCTB CEpHON KHCIIOTHI

[TpakTnueckas pabota Ne 5. Pemienue
SKCIEpUMEHTaIbHBIX 3a1a4 1o Teme "Cepa u eé
COEIMHEHUS"

A30T: HAXOXKJ€HUE B IPUPOJE, CIIOCOOBI
NOJTy4eHUs], PU3MUECKIE U XUMUYECKHE CBOICTBA.
AMMUaK, HUTPHIbI

Kucnopozaconepxkaliye coeluHEHUs a30Ta.
Oco0GeHHOCTH CBOWMCTB a30THON KHUCIIOThI
[IpuMeHeHuEe a30Ta U €ro COeAUHEHUM. A30THbBIE
yI00peHHS

docdop: HaXOKIEHUE B IPUPOJIE, CITOCOOBI
NOJTY4eHUs, PU3HUECKIE U XUMUYECKHE CBOICTBA.
®ochunst 1 pochun
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Oxkcunbl pocdopa, pochopconepkaiire KUCIOTHI.
Comu dhocdopHON KHCTOTHI

[Tpumenenue gpocdopa U ero COeTUHEHHN.
dochopHbie yIoOpeHus

[TpakTuueckas pabota Ne 6. Perenue
SKCIEpUMEHTAJIBHBIX 3a/1a4 1o TeMe "A30T u
docdop u ux coenuneHus"

anepou: HaXO0XXACHUEC B ITPpUPOAC, AJUTOTPOITHBIC
MOI[I/I(i)I/IKaL[I/II/I; (1)I/I3I/I‘IGCKI/IG N XUMHYCCKHC
CBOﬁCTBa, MMPpUMCHCHUC

Oxkcun yraepoaa(Il), oxenn yrinepona(I1V), yronsHas
KHCJIOTa U €€ COMHU

Pemenue 3a1a4 pa3JIMYHbIX TUIIOB

KpemHuii: HaxoxJ1eHHE B IPUPOJIE, CIIOCOOBI
MOJTy4YeHUsl, PU3NUECKHE U XUMUYECKHE CBOWCTBA

Oxkcun kpemuusi(I1V), kpeMHueBast Kuciora,
CUJIMKATHI

IIpumenenue kpeMHus u ero coeauHennit. Crekio,
€ro MoJIly4eHHe, BUJIbl CTEKIIa

Pemenue 3a1a4 pa3iMyHbIX TUIIOB
CucremaTtu3zanus 1 0600111eHNEe 3HAHUH 110 TeMe
"Hemeramnnsr"

KonTpomnbHas pabora mo reme "Hemeraninr"
AHanu3 pe3yiabTaToB KOHTPOJILHOW paboThl,
KOppeKIus OInO0K

ITonoxenune meraios B [lepuoanueckoil cucreme

XUMHYECKUX 3J1eMEeHTOB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB
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O6mme pusnyeckre cBOWCTBA METAILIOB.
[IpuMeHeHne MeTasuioB B OBITY U TEXHHUKE

CnuaBel MetajuioB. Kopposus MeTanios
Pemenne 3aa4 pa3JInYHbIX TUIIOB

DIEKTPOXUMHUYCSCKUHN PSIJT HANIPSHKEHUH METaJLIOB.
OO6mmme crrocoObl MOYYSHHSI METAITOB

OO01as xapakTepucTuka MeTamioB [A-rpynmsl

[leproanyeckor CHCTEMbI XUMUYECKUX 3JIEMEHTOB.

Hatpuit u kanuii: nonyuenue, pusndeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE IPOCTBIX
BEIIECTB U UX COCIUHEHUN

O6mmas xapaktepuctuka MetamioB [IA-rpymmbl

[Tepuoanyeckoit cHCTEMBl XUMUYECKHUX JIEMEHTOB.

Marsauii ¥ Kajblyii: mojydeHue, pu3ndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHEHU € ITPOCTHIX
BEIIECTB U UX COCOUHEHUN

KécTtkocTh BOABI M CIOCOOBI €€ yCTpaHEHUS

AnroMuHUI: OTydYeHue, (PU3NIECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE
AM@oTepHbIe CBOIMCTBA OKCUIA U TUIPOKCHIA
AIIOMHHMSL, THIPOKCOKOMIIIEKCHI aTFOMUHUS, UX
IIPUMEHEHUE

Pemenue 3a1a4 pa3iMyHbIX TUIIOB
[TpakTuueckas padota Ne 7. Pemienue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMme "Merauibl
IJIaBHBIX moarpymm"

OO01mas XxapakTepucTUKa METaNIOB ITOOOYHBIX
noarpynin (b-rpymnm) Ilepuonuueckoit cucremsl
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XUMHWYCCKHX 3JICMCHTOB

DuU3NYECKUE U XMMUYECKHUE CBOMCTBA XpOMa U €ro
COEIMHEHUI, UX TPUMEHEHUE

Baxueitmme coennHenus mapranua. [ lepmanranar
KaJIMs, €ro OKMCIIMTEIbLHEIE CBOMCTBA

du3nvecKue U XMMUYECKHE CBOMCTBA JKelle3a U ero
coenuHenuil. [TomyyeHne u npuMeHeHue CIJIABOB
xKenesza

Pu3NYEeCKUe U XUMUYECKHE CBOMCTBA MEAU U €€
COEIMHEHHUI, UX IPUMEHEHUE

duznyeckue U XMMUYECKHUE CBOMCTBA LIMHKA U €r0
COEIMHEHUM, UX IpUMEHEHUE. [ uapOKCOKOMILIEKCHI
LUHKa

[Tpaxktuueckas padota Ne 8. Pemienue
AKCIIEPUMEHTAJIbHBIX 3a/a4 Mo Teme "MeTauibl
no0OYHBIX moArpymmn"

Pemienue 3aa4 pa3JIMIHbIX TUIIOB

O6o061ieHue U cucTeMaTH3alus U3y4eHHOro
Marepuaina o treme "Mertasbr"

Konrtponpnas pabora o reme "Merasibl"

AHanu3 pe3ysbTaToB KOHTPOJIbHOU paboThI,
KOppeKLus OINO0K

Ponb xumuu B obecriedeHu yCTOHYUBOTO pa3BUTHS
yenoBedecTBa. [IoHATHE O HAYUHBIX METOAX
UCCIICIOBAHNUS BELIECTB

HayuHble mpuHIHKIIBI OpraHU3alid XUMUYECKOTO

pou3BoAcTBa. [IpoMbIIITIEHHBIE CTTOCOOBI
MIOJIY4EHHSI BaXKHEHIINX BEIIECTB



XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpellbl U

96
€ro mocJIeACTBUS
97 XuMus ¥ 310pOBbE uesoBeka. JlekapcTBeHHbIe
cpencTBa
98 Xumug nuiy. Pons xumun B od0ecriedyeHnn
MHIICBON 0€30I1aCHOCTH
99 KocMmernueckue n napdromepHsie cpeacTa.
brerToBas xumus
100 XUMHs B CTPOUTENBCTBE. Baxknenmue
CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE MaTEPUATIBI
101 XuMus B CEIbCKOM X03siiicTBe. OpraHu4ecKue u
MUHEpaJbHbIC YI00PEHUS
102 CucreMatusanus 1 00001eHIE 3HAHUH 110 TEME

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102






YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






