MUWHHUCTEPCTBO ITPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunncrepcTBo oopazoBanust Upkyrckoii odjactu

KomuTeT o o0pazoBanuio aiMuHUCTpauum ropoaa bparcka

MBOY "COHLI Ne 35"

PABOYAS ITPOI'PAMMA
(1D 2306680)

yueOHoro npeamera «XuMus. Yriay0JdeHHbIH YPOBEHDb)

115t ooyyatomuxest 10 —11 kimaccoB

Bparck, 2023



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma Mo XMMUU Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha
ocHoBe @DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTENbHOMN
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojaBaHus
yueObHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®eneparum,
peaNM3yIOIINX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAaMMBbI, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pasBuTus Bocniutanus B Poccuiickoit ®@enepanuu Ha nepuon no 2025 roga» (Pacmopsikxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha ypoBHE yriayOnE€HHOIO M3Y4YEHMsI 3aHUMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro ooOpasoBanusi yvamumxcs 10-11 kmaccoB. M3ydeHume mnpemmera, peainzyeMoe B
ycrnoBusx  quddepeHIUpPOBaHHOTO, MPOQPHIBHOTO  OO0y4YeHMs, TPU3BAHO  OOECHEYUTh
0011e00pa3oBaTeIbHy0 U OOIIEKYIBTYPHYIO MOJATOTOBKY BBHITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO
JUIS afanTaluid MX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM JKHU3HH B COLIMYME, a TakKXe s
MIPOJIOJDKCHHSI O0OYyUYSHHS B OPraHU3alusiIX MpodeccnoHaATbHOTO 00pa3oBaHus, B KOTOPBIX XUMUS
SBIISIETCS. OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme 1o XMMHM HazHaueHHe MpeaMera «XHUMHS» TOJyd4aeT MOJIPOOHYIO
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aUMOOOYCJIOBJIEHHOCTH II€JIeH, COJEpKaHusl, Pe3yJbTaTOB O0yUEeHUs U TPeOOBAaHUMN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. (CBHUAETENBCTBOM TOMY SIBJISIIOTCS CIEAYIOIIUE BBINOJIHSAEMbIE
MPOrPaMMOii 0 XUMUU (YHKITUH:

. MH(OPMALIMOHHO-METOIUYECKas, pealu3alnus KOTOpol obOecreynBaeT MOJIydeHHe
MIPEACTABJICHUS O TEJAX, COACpPKAHUU, OOIIel CTpareruu OOydeHHs, BOCIHUTAHUS M Pa3BUTHUS
00y4aroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

. OpraHU3alMOHHO-TUIAHUPYIOLAas, KOTOpas MpeayCMaTpUBAET ONpEeeiIeHUE: NPUHIIUIIOB
CTPYKTYPUPOBAHUS U TIOCIIE0BATEIHHOCTH U3YUCHHSI YI€OHOTr0o MaTepualia, KOJIMYECTBEHHbBIX U
KaueCTBEHHBIX €r0 XapaKTEePHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI M OIEHKH 00pa3oBaTeNbHBIX JOCTHKEHHH OO0yJarolMXcsi B paMKax HTOTOBOM
aTTecTtaluuu B (popMe €MHOTr0 TOCYJapCTBEHHOIO IK3aMEHa [0 XUMUH.

[Iporpamma i1t yriiyOJI€HHOTO U3yUYE€HUSI XUMUH:

o YCTaHABIIMBAET UHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s3aTeNIbHOE ISl U3YUYEHUS B
paMKax OTAENbHBIX Npoduiiel, mpelycMaTpruBaeT paclpeesieHne U CTPYKTYpUPOBaHUE €ro IO
KJIaccaM, OCHOBHBIM COZIepKaTelIbHBIM JTUHUSIM/pa3jiesiaM Kypca;

o na€T MpUMEpHOE paclpesesieHre Y4eOHOTO BPEMEHH, PEKOMEHIYeMOro JUIsl U3yueHUus
OTJICTHHBIX TEM;

. npesaraeT NpUMEPHYIO MOCIeI0BaTEIbHOCTh U3YUEHUS YyUeOHOro MaTepuania ¢ y4éToM
JIOTUKU TIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

. TaéT METOAMYECKYI0 HHTEpIIpeTaluio Ielied ¢ 3aJady HU3y4deHus MpeaMera Ha
yIIIyONEHHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpEIHEro OO0IIero
o0pa3oBaHMs, COJEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTelbHOW TPOrpaMMbl CpeIHEero ooOmero oOpa3oBaHUs (JUYHOCTHBIX,
METaNpPeIMETHBIX, TPEIMETHBIX), a TAKXKE ¢ Y4ETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX
JIENCTBUI 00yJaronIerocst o OCBOSHUIO COJIEPKaHUs TIPeIMETa.



[To BceM Ha3BaHHBIM MO3MUIMAM B IpOrpaMMe MO XUMHH MPEIyCMOTPEHa MPEeEeMCTBEHHOCTh C
o0y4eHHeM XMMHH Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus. 3a mpenenaMu yCTaHOBICHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIIAIONICH colepKaHUs y4eOHOTrO
npeaMera «XuMHs 0CTaéTcs BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBISIONICH, KOTOpast
JOJI’KHA ONPENENSIThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO Mpoduiist o0yueHusl.

B coorBerctBUM ¢ koHuentyainbHbiMU TosIokeHUSIMA PI'OC COO o0 Ha3HAYeHUU NPEIMETOB
6a3oBoro M yriiyOJaEHHOTO ypoBHEW B cucreMe Iu((epeHIMPOBAaHHOTO OOyUYeHHUs] Ha ypOBHE
cpenHero oomero oOpa3oBaHHsS XUMHUSI Ha YpOBHE YriayOJEHHOrO H3y4YeHHsl HalpaBlieH Ha
pealM3alui0  MPEEeMCTBEHHOCTH C  MOCIEAYIOIIMM JTarloM IMOJIyY€HUS XUMHYECKOIo
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLMIUIMH B By3aX M OpPraHU3alUsiX CpelHero npodeccuoHalbHOT0 00pazoBanus. B 3Toil cBs3u
U3y4YeHHE TMpeaAMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHue U
yrayOieHne TEOPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIIMX
onpeAenéHHbI Npopuiib 00y4eHHsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOIIEro MOTYyYeHUS
XUMHYECKOTO 00pa30BaHMsl B OpraHu3anusix npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepalbHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIUTAHUS U COLIMAIILHOTO Pa3BUTUS 00ydaroIuXxcs,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENIBHOCTH, HMMEIOIMIUX  MEXIUCHUIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBmsitomiuMu ~ nipeMeTa  «XUMHS» Ha YpPOBHE YIIyOJIEHHOIO H3Y4YEHHs SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluy COJEpKaHUs 3TUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHuss GPI'OC COO o paznuuusax 0a30Boro u
yrayO0nE€HHOTO YPOBHEH U3yUEHUS PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranunueckas Xxumus» U «OO01Ias ¥ HeopraHUYECKass XUMHUS
COCTaBJIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUNH M YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO
U3Y4YEHHd TpeaMeTa. OJTa CHCTEMa 3HAHUM IIOJIy4aeT ONPEACIIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIUN  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMUYEHHs 00bEMa 3HAHMH O XMMHUYECKUX DJIEMEHTaxX |
CBOWCTBAX MX COEJMHEHUIH HAa OCHOBE PACUIMPEHHS U YrIIyOJCHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBAa, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaklUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoandeckoro 3akoHa u
[lepuonuueckoil  cuUcTeMbl ~XMMHUYECKHMX  DJEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX H3MEHEHUN NMpu e€ 00pa3oBaHUU U pa3pyLICHHH, a TaKXKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CITOCOOHOCTH COSMHEHUN yJIeseTCs 0c000€ BHUMAHUE BOMPOcaM 00 AJIEKTPOHHBIX I deKTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHHWE HMEET TO, YTO Ha COJEpKaHHE KYPCOB XHMHUHU YIIIyOIEHHOTO YpPOBHS
U3yUYeHHs Ul KJIacCOB oIpenenéHHoro mpoduis (rmaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JOMOJHEHHH K o01Iel cucTeMe MpeIMEeTHBIX 3HAHHUI) 0Ka3bIBalOT BIUSHUE CMEXHbBIE



npeamersl. Tak, HampuMmep, B COAEp)KaHUM IMpeAMeTa A KJIAcCOB XHUMHUKO-(H3UYECKOro
npoduns 0oIbIIOe 3HAYCHHE OYyIyT UMETh 3JIEMEHTHI YIeOHOTO MaTrepuaia 1mo oOmeid XUMHUu.
[Ipy w3ydeHum mnpeaMeTa B JaHHOM CiIydae akLUEHT OyaeT caesnaH Ha OOIIHOCTh METOJOB
IIO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHMH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsl TEOpus
(MoyiekyJisipHass Teopus B (HU3UKE), 3aKOHbl COXPAHEHUS MAacChl W SHEPrUM, 3aKOHbI
TEPMOJAMHAMUKH, NIEKTPOIIN3A, IPEACTABICHNUA O CTPOCHHUHU BEILECTB U IPYTOe.

B 1O xe BpeMs B coIep)KaHHM IpeaMeTa Uil KIACCOB XMMHUKO-OMOJOTHYECKOTO MpOQuMIIs
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XUMus. B 3Tom ciydae mpenocraBisiercs
BO3MOHOCTb /17151 60siee 0OCTOSATENILHOTO PAaCCMOTPEHHSI XUMHUECKOW OpraHU3aluu KIETKH Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIH/bL, O€IKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HAaHUSA O COCTAaBE€ M CBOWMCTBAaxX IPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIsl M3y4eHHs! CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHHs], TUIEBAPEHUS.

B mutane ¢hopmMupoBaHus OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOSHHS OOIIEHAYYHBIX METO/I0B
MO3HAHUSI U OIBITa MPAKTUYECKOrO NPUMEHEHHS Hay4YHbIX 3HAHUH M3ydeHHE IpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpPOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMU
peaMeTaMu, BXOJSAIIMMU B COCTaB MIPEIMETHBIX obusiacTel «EcTecTBeHHO-Hay4YHbIE IPEAMETHI»,
«MaremaTtuka u uHpopMmaTHKa» U «Pycckuil A3bIK U IUTEpPATYpay.

[Tpu u3yueHun y4eOHOro npeamera «XuUMUsS» Ha YriyOJIEHHOM ypOBHE TakXke, Kak Ha ypOBHE
OCHOBHOI'O U CpeJHero obuiero oopazoBaHus (Ha 6a30BOM YpOBHE), 3ajlaueil EepBOCTENEHHON
3HaYMMOCTH sBJsieTCs (OPMHPOBAHHME OCHOB HAyKM XMMHUU Kak oOOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, NMPAKTHUECKON ACATEIBHOCTH YEJIOBEKa W OJHOIO U3 KOMIIOHEHTOB MHPOBOM
KyJIbTypbl. Pemienue 3Toi 3ajaun Ha yriiyOJ€HHOM ypOBHE M3yd€HHUs IpeaMeTa Mpearosaraet
pean3annIo TaKuX LEJeH, Kak:

. (hopMUpOBaHUE MPEACTABICHUI: O MaTepUaIIbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTU SIBJICHMH NPHUPOJBI, O MECTE XHUMHHM B CHUCTEME ECTECTBEHHBIX HayK U €€
BeAyllel poiau B OOECIEYeHWH YCTOMYMBOTO Pa3BUTHs YEJIOBEUYECTBA: B PEIIEHUH MpoOiIeM
HKOJIOTMYECKOM, SHEPreTUUECKON U MUIIEBONW O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/ITaHUU
HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB OJHEPrMHM, B OO0ECIEYEHUH pPALHUOHAIBHOTO
HIPUPOJONOIB30BaHUS, B POPMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI UEIOBEKA, a TAKXKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON CpPeIe;

. OCBOEHME CHCTEMBbl 3HaHMH, JIEKalluX B OCHOBE XHWMHUYECKOM COCTaBISAIOLIEN
€CTECTBEHHO-HAYyYHON KapTUHBI MHUpa: PyHIaMEHTAJIbHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX
IIPOTEKAaHUsl XUMHUYECKMX PEaKlMi, O XMMHYECKOM pPaBHOBECHM, PACTBOpPaX M JUCIIEPCHBIX
cucreMax, 00 OOIIMX HAYYHbIX IPUHIMIIAX XUMHYECKOTO TIPOU3BOJICTBA;

. ¢dopmupoBaHue y OOy4aroIIMXCs OCO3HAHHOTO TOHMMaHMA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHUU NIl OOBSICHEHHS KIIOYEBBIX HJEH U MPoOJIeM COBPEMEHHOM
XUMHUH, A7 OOBSCHEHUS U TPOTHO3UPOBAHUS SBIIEHUH, HMMEIOUIMX €CTECTBEHHO-HAYUYHYIO
IPUPOY; TPAMOTHOTO PELICHHs TPpoOIeM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHAIH3a U
OLIEHKU C TIO3MILIUH SKOJIOTHYECKOI 0e30MacHOCTH MOCIEeICTBHI OBITOBOM M MPOM3BOACTBEHHOM
JEATCIIBHOCTH 4YE€JIOBEKa, CBSA3aHHOM C XWMHUYECKHUM IIPOM3BOJCTBOM, HCIOJIB30BAHUEM H
nepepadoTKOM BEIIECTB;



° yriayOJieHne TMpeACTaBICHUH O HaydyHBIX METOJAaX TIMO3HAHUS, HEOOXOMUMBIX s
MpUOOpETEHUs] YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U O0BSCHEHUSI XUMUYECKUX SIBIICHUH,
HMCIOIIUX MCCTO B IIPUPOJIC, B HpaKTH‘IGCKOﬁ ACATCIIbHOCTU U HOBCGI[HGBHOﬁ JKU3HU.

B nnane peanu3zanuu nepBooYepeHBIX BOCIIUTATEIbHBIX U PA3BUBAIOIINX (QYHKIUH 1IETOCTHON
CUCTEMBI CpelHero oouiero ooOpa3oBaHus MpPU W3YUYECHUHU MpeaMeTa «XUMH» Ha yriIyOoJIEHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TAKKUE LEIH U 33]]aul, KaK:

o BOCIHUTaHHUE YOSKIEHHOCTU B MIO3HABAEMOCTH SIBJICHUHN MPHUPOJIBI, YBAKEHUS K MIPOLECCY
TBOPYECTBA B 00JIACTH TEOPETUYECKUX U MPUKIAAHBIX UCCIETOBAaHUI B XUMHH, (POPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

o pa3BUTHE MOTHUBAIMM K OOYYEHHIO U TO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJII M
CaMOBOCITUTAaHUIO HA OCHOBE YCBOECHHUS 00I€UEI0OBEUECKUX [IEHHOCTEMH;

o pa3BUTHE NMO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyuaromuxcs, (HOpMUPOBAaHHE y HHUX CO3HATEIBHOTO OTHOIICHHS K CaMoOOpa3oBaHUIO M
HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIENIHOW MpodecCHOHANbHOW U OOLIECTBEHHON
JESITEIbHOCTH, OTBETCTBEHHOTO OTHOILEHUSI K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 30POBOM
o0Opase K13HH;

o dbopMUpOBaHHE YMEHUH ¥ HABBIKOB pPa3yMHOI0 MPUPOJIONOIL30BAHUS, Pa3BUTUE
HKOJIOTUYECKON KYJIbTYPhl, MPUOOPETEHHE ONBITa OOIIECTBEHHO-TIONE3HON HSKOJOTUYECKOU
JIeSATETLHOCTH.

OO0miee 4YKMCIO YacoB, MPEAYCMOTPEHHBIX Ui M3Y4YEHHS XUMHUU Ha YriIyOJIEHHOM YpOBHE
cpenHero obmero obpaszoBanusi, coctaBnser 170 yacoB: B 10 kmacce — 102 yaca (3 yaca B
Heneno), B 11 kmacce — 68 yacoB (2 yaca B HEZIEINIO).



COLEPKXAHUE YYEBHOI'O IPEIMETA
10 KUIIACC

OPI'AHUYECKASA XUMUA

TeopeTuyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[Ipeamer M 3HaueHHE OPraHUYECKOH XMMHH, NPEACTABICHHE O MHOr00OpasHH OpraHUYEeCKHX
COCIMHECHU.

OJEeKTPOHHOE CTPOEHUE aTOMa YIJIEpoJa: OCHOBHOE M BO30YXIEHHOE COCTOSHUS. BaneHTHbIE
BO3MO)KHOCTH aToMa yIjepoja. XUMHUYECKas CBSA3b B OPraHUYECKUX COCAMHECHMSX. Tumbl
ruOpHUIU3ai aTOMHBIX opOuTaneil yriepoga. MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOH CBS3U
(0OMEHHBI M JOHOPHO-aKUENTOpHBINM). THIBI MEpeKpbIBaHUS aTOMHBIX opoOuTaneil, c- u m-
cBa3u. OpuHapHas, JBoWHAas W TpoilHas cBA3b. CrocoObl pa3pblBa CBsA3ed B MOJIEKYJax
opranndeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopus cTpoeHns opranudeckux coeauHeHui A.M. bytiepoBa u COBpEMEHHBIE NIPEACTaBICHUS
0 CTPYKTYpE MOJIEKYJ. 3HaUeHUE TEOPUU CTPOEHUSI OPraHMUECKUX COeIUHEHUN. MoeKysipHble
U CTpyKTypHble (opMynbl. CTpykTypHble (OpMYJbl pPA3JIMYHBIX BHJOB: pa3BEpHYyTas,
cokpaménHas, ckenetHas. M3omepus. Bunael m3oMepum: CTpYKTypHas, IPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A3((}EKTH B MOJIEKYJaX OPraHWMYECKHX COCIMHEHWH (MHIYKTUBHBIA U
Me30MepHBII 3((HEKThI).

[IpencraBiaeHne o KiaccUpUKAMM OpraHuyeckux BemiecTB. [loHsATHE O (yHKIMOHAIBHON
rpynne. I'omomnorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKIIATypa OpPraHUYeCKUX
coequnenunii (IUPAC) u TpuBnanbHble Ha3BaHHUS OTIEIBHBIX MPEICTABUTEICH.

OcobenHocT U Kiaccu(ukanus opraHuyeckux peakuuid. OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakuuy B OpraHMYeCcKOi XUMUH.

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIECTB M UX IPEBPALEHUN: O3HAKOMJICHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB W MaTepualaMyd Ha MX OCHOBE, OMBITHI 1O MPEBPAIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxanbl. ['oMonmormueckuid psj ankaHoB, oOmias (opmyna, HOMEHKIATypa W HU30MEpHsL.
IIeKTPOHHOE H TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKaHOB, SP°-THOPHIM3AIMS ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUEeCKue CBOMCTBA ATKAHOB.

XVWMHUYECKHE CBOMCTBA aAJKAaHOB: pPEAKLUUU 3aMELIEHUs, W30MEpHU3allud, JETUIPUPOBaHMS,
LIUKIU3aluy, THpOJIN3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. OOmas ¢opmyna, HoOMeHKnatypa U u3zomepus. OCOOEHHOCTH CTPOCHHS H
XUMHUYECKHX CBOMCTB MasbIX (IMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LIMKIIOMEHTaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U TPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonornyeckuii ps ajakeHoB, o0mas QGopmMyiia, HOMEHKJIATypa. DJIEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOGHHE MOJNEKY]I aiKEHOB, SP°-THOPHIHM3AIHSA ATOMHBIX OpOHTAIeit
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reoMerpuyieckas (1uc-tpaHc-) nzomepus. dusnueckue
CBOIMCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: pEAKIUM MPUCOCIAUHEHUS, 3aMEUICHUS] B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJUMEpU3aUMM U OKucieHus. [IpaBuimo MapkoBHHMKOBaA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHHUS M IPUMEHEHHE AIKESHOB.



Aunkanuensl. Kitaccnukanyst ankagieHoB (CONpsDKEHHBIE, H30JIUPOBAHHbBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH 3JIEKTPOHHOI'O CTPOEHUSI M XMMHMUYECKUX CBOMCTB CONPSDKEHHBIX JWEHOB, 1,2- n
1,4-npucoequnenue. Ilonmumepusanus conpsk€HHbIX AMEHOB. (CrocoObl MONY4YEeHHS W
IIPUMEHEHHUE AJIKaJIUCHOB.

Anxunbl. ['omonoruueckuil psin aJkuHOB, oOmas ¢Gopmysna, HOMEHKIATypa U H30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IIPUCOEAVHEHNS, JUMEPU3aluid U TPUMEpPU3aluu, OKUCICHUs. KHCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaknMM Ha TPOiHYHO cBsi3b. CrocoOsbl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApoMatudeckue YriieBogopoabl (apeHsl). ['omonorudeckuii psu apeHoB, obmias dopmya,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH301a.
dusnueckue cBOicTBa apeHOB. XHMMHUYECKHE CBOMCTBa OEH30/1a M €ro rOMOJIOTOB: PEAKIUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MPUMEpE AIKHIBHBIX PaJMKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsriii ra3. [lonytHeie HedTsHBIC ra3bl. HedTh u e€ npoucxoxaenue. KameHHbIN yrois u
OpoaAykThl ero mnepepaboTku. CrnocoObl mepepaOboTKM He(TH: MNEeperoHkKa, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBsA3b MEXAY Pa3INYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHME TaJOreHIPOU3BOAHBIX YIIIEBOAOPOAOB. Peaknuy 3aMenieHus rajoreHa
Ha  TUOPOKCOTPYIIY, HUTPOTpYHIy, IHAHOTPymnmy, aMmuHOrpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LMHKOM. [IoHsATHE O METamIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX IMpEeBpallleHUI: n3ydeHue (Uu3nuecKux
CBOWCTB YIJI€BOJOPOAOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil yriieBOIOPOIOB PA3INYHBIX
KJaccoB (oOecrBeynMBaHHEe OpPOMHOM WM HMOAHOM BOJBI, pacTBOpa IEpMaHraHaTa Kaiusd,
B3aMMOJICHCTBUE alleTUJIEHA C aMMHA4YHBIM pPacTBOpOM oOKcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOpPOJa B OpPraHMYECKUX BEUIeCTBAaX, MOJy4ye€HUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HaKoMileHHE ¢ Koyutekuusamu «HedpTtb» u «Yroaw», ¢ obpazuamu
IUIACTMAcC, KAay4yKOB M  PE3UHBI, MOJEIHMPOBAHME  MOJEKYJ]  YIJIEBOAOPOJOB U
raJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xaume oprannyeckme coeiMHeHUs.

[IpenensHble ogHOaTOMHBIE crUpThl. CTpoeHHE MOJEKYN (Ha IMpUMepe MeTaHojia U 3TaHOJa).
[omonornueckuit psang, obmas QopMmyna, H30MepHs, HOMEHKJIATypa W KJIACCHU(HUKAIIHSL.
@usnyeckue CBOMCTBA NPEICNIBHBIX OJHOATOMHBIX CIMPTOB. BomoponHble CBA3HM MEXIy
MOJIEKYJIAMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBA: pEaKUMM 3aMELICHMs, [ErHIpaTalud,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YEJIOBEKA.
CriocoObI nostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie >¢dupbl, HOMeHKIaTypa U u3omepus. OcoOEHHOCTH (PU3MYECKUX U XUMHUYECKHX
CBOMCTB.

MHoOroaToMHbl€ CIIUPTHI — ATHWICHIVIUKOIb U INHLEpUH. PU3NUecKne U XUMUYECKUE CBOMCTBA!
peaKuu 3aMelleHus, B3aUMOJEHCTBUE C OPraHMYeCKUMH U HEOPraHUYECKHUMH KHCIOTAMU,
KayeCTBEHHAasl peaklMsi Ha MHOrOAaTOMHbIE CHUpTHL. [IpeicraBieHue o MexaHU3ME peakiuit
HyKIeouiapbHOrO 3amemeHus. JleiictBue Ha opranusm dyenoBeka. CrocoObl MONyYeHHS H
[IPUMEHEHUE MHOTOaTOMHBIX CIIMPTOB.

®enon. CTpoeHHEe MOJEKYJbl, B3aMMHOE BIHMSHUE TUIAPOKCOTPYIIBI M OEH30JBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MONMy4YeHHsT W MpUMEHEHHE (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHusibHble COETUHEHHS] — albJETHABl U KETOHBI. DIEKTPOHHOE CTPOCHHUE KapOOHUIBHOU
rpynnbl. ['omonorudeckue psiapl anbIerHIOB M KETOHOB, oO0mas Qopmyna, uzomepus u
HOMEHKJaTypa. Du3nuecKkue CBOWCTBAa albJErMJ0B M KETOHOB. XHMHYECKHE CBOMCTBA
albJIETU/IOB M KETOHOB: peakuuu MpucoeauHeHus. OKHUCIEHHE abAETHAO0B, KauyeCTBEHHbIE
peakiuu Ha anbaeruabl. CrocoObl MOMydyeHus: U MPUMEHEHHUE albIeTUI0B U KETOHOB.
OOHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHCIOTHl. (OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOIHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKaIUU, PEaKIUH C
y4acTHEM YIJIeBOJOPOJHOrO paaukaga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWCTB HEIpENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCJIOT. IIpencraBuTenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MATbMUTHUHOBAS, OJICUHOBAsS, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upsl. ['oMmonorudyeckuid psa, oOmas Qopmyna, u3oMepuss ¥ HOMEHKIATYpa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIEIOYHON Cpele.

XKupsl. CtpoeHue, ¢uznyeckue M XUMHYECKHE CBOMCTBA JKUPOB: THAPOIM3 B KHCIOW U
niesouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KUCHO0T. JKUpbI B IPUPO/IE.

MBpbLI4 KaK COHM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO0mas xapakrepucTuka yriieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, TU- U MTOJTUCAXAPUIBI).
Monocaxapusl: TIOKO03a, (GpyKTO3a, TajlakTo3a, pubo3a, me3okcupuboza. Duzmveckue
CBOMCTBA M HaX0XkJaeHHe B npupoae. PoTocuHTe3. XMMUYECKHE CBOMCTBA IIIIOKO3bI: PEAKIMH C
y4aCTHE€M CHHUPTOBBIX U aJbJETHJHOM TPYII, CIUPTOBOE M MOJIOUHOKHCIOE OpoKeHHe.
ITpuMmeHeHune TII0KO03Bl, €€ 3HaUEHNE B KU3HEAECATENIbHOCTH opranusMa. Jlucaxapusl: caxaposa,
MaibTO3a M JakTo3a. BoccTaHaBnuBaromyue U HEBOCCTaHABIMBAlOUIue aucaxapuabl. ['uaponus
nucaxapuioB. Haxoxzaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmai, TJIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJd KpaxMmania, IJIMKOIeHa W ILeiuirono3bl. dusznueckue
CBOMCTBA KpaxMaJla U LEJUTIOJI03bl. XMMHUUYECKME CBOMCTBA KpaxMalla: THAPOJIU3, KAUeCTBEHHAS
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWMCTBA LEJUIIONO3bI: TUAPOJIN3, IMOJIydeHHue 3(PUpoB
1esuTr010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).
OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHHUS BEUIECTB M UX MPEBpALICHUI: pacTBOPUMOCTb
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOACHCTBHE ATaHOJA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
cupTa B ajbJETH] Ha pacKaJI€HHONM METHOW MPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTA



JUXPOMATOM Kayivs (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxkcunom meau(ll)), peakus rmunepuna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), BzanmonelicTBue Kpaxmaia ¢ MOJOM, pEIICHUE
9KCIIEPUMEHTANBHBIX 3a7a4 10 TemMaM «Crupthl U penonb», «KapOboHoBble KUCTOTHI. CI0XKHBIE
3pUPBD».

A3o0Tcoiepakale OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHMYecKre Mpou3BojaHble ammuaka. Kiaccudukanus amMuHOB: anudaruyeckue u
apoMaTH4YecKHe; NepBUYHbIC, BTOPUUHbIE U TpeTuuHble. CTpoeHrne MoJeKynl, obmas ¢opmyia,
HU30MepHsi, HOMEHKJIATypa W (U3NYECKUE CBOWCTBA. XHWMHUYECKOE CBOWCTBA amu(aTHICCKHX
aMUHOB: OCHOBHBIC CBOWMCTBA, AQJIKWJIUPOBAHUE, B3aUMOJCUCTBUE IMEPBUYHBIX aMUHOB C
a30TucTOoN KucaotToi. Conu aJIkuIaMMOHHSL.

AHWIMH — TOpeACTaBUTENIb AMUHOB apoMarnyeckoro pspga. Crtpoenue aHuinuHa. B3aumuoe
BIIUSTHUE TPYII aTOMOB B MoJIeKyse aHminHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennple peaknnu Ha aHwinH. CrocoObl TONYYCHHS W TPUMEHEHHUE amu(paTHICCKUX
amuHOB. [lonydyeHue aHUIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u uzomepusi. OTaenbHbIE NPEICTABUTENN O-aMUHOKHUCIIOT:
MIUUKH, anaHuH. dOu3nyeckue CBOMCTBA aMHUHOKHCIOT. XHUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT
KaKk aM(OTEpHBIX OpPraHWYECKUX COCIAWHCHUH, pEakius TOJUKOHICHCAIINN, OOpa3oBaHUE
NEeNnTUIHOM cBsA3U. buosornueckoe 3HaueHne aMMHOKUCIOT. CHUHTE3 ¥ THAPOJIN3 NENTHIOB.
benku kak mpupognHble monuMepsl. [lepBuduHas, BTOpUYHAs U TPETHYHAS CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAaUeCTBEHHbBIE PEaKIIUU Ha OCJIKH.
DKCIepuMeHTaIbHbIE METO/bl U3YyUEHHUS BEIIECTB M UX MPEBpAIICHUI: pacTBOpeHHE OEIKOB B
BOJIe, JeHaTypamus OENKOB TMpU HarpeBaHWHU, I[BETHbIE pEaKIUU Ha OCJNKH, pelIeHue
AKCIIEPUMEHTANIBHBIX 337a4 IO TeMaM «A30TCOAEpKalMe OpPraHWYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BroicokomosieKkyJIsIpHBIE COeTMHEHUS.

OCHOBHBIE TOHSATUA XHMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, CTENEeHb MOJIMMEpPU3ALUHU, CpPEeAHssl MoJeKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.
[Tomumepnpie Matepuanbl. [lmacTMacchl (TOMMATUIIEH, TOJMMIPONUIICH, TOJWBHHIIXJIOPHUI,
MOJIMCTUPOII, TOTMMETHIMETAKPUIIAT, TOTUKapOOHATHI, MOTUATUIEHTepedTanar). Y TUIu3anus u
nepepaboTKa MIacTUKa.

DOnacToMepbl:  HaTypallbHbIl ~ KaydyK,  CHHTeTHMYecKHe  Kayuyku  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bornokna: HarypanbHBIE (XJIOMOK, IIEPCTh, INENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH ¥ JIaBCaH).

[Tomumepsl crienmaibHOTO Ha3HadeHHs (TedIOH, KeBiap, SJIEKTPONPOBOSAIINE TOTUMEPHI,
OuopasiaraeMble OJIUMEPDI).

OKCIEpUMEHTAIbHbIE METOJIbl W3Y4YEHHUs BEIIECTB M HUX MPEBPAIllCHHI: O3HAKOMIIEHHE C
oOpa3liaMu TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
SKCHEPUMEHTAJIBHBIX 3a7a4 110 TeMe «Pacno3HaBaHue MI1acTMACC U BOJIOKOH.

PacuérHrle 3agayn.

Haxoxaenne MOJEKyIsspHOW (GOpPMYIbl OPraHUYECKOTO COCAUHEHHUS IO MAaCCOBBIM JOJSIM
DIIEMEHTOB, BXOJSIINX B €ro COCTaB, HAXOXICHHUE MOJEKYISIPHOU (OPMYIbI OPTaHUYECKOTO
coeMHEHUsT 1o Macce (00BhEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BeIlecTBa (Macce,



00BEMY) TTPOTYKTOB PEAKIIMH M/UJIM UCXOTHBIX BEIIECTB, YCTAHOBIEHNUE CTPYKTYPHOU (OPMYITBI
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WM CIIOCOOOB TOJy4YCHUS,
OIpe/IeNICHHUE JI0JIM BBIXOJA MPOYKTa pEaKLUK OT TEOPETUUYECKH BO3MOMKHOTO.
MesxnpeaMeTHbIE CBSI3U.

Peannzanusi MeXNpeIMETHBIX CBSI3€M MpPU HM3YYCHHM oOpraHuueckoil xumuu B 10 Kkiacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W
MOHSATUM, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mure ecTecCTBEHHO-HAay4YHbIE TOHATHA: SIBJICHHE, HAy4HbIN (DakT, rumoresa, TEOpHs, 3aKOH,
aHaJIM3, CHHTE3, KIaccupUKauus, HaOMIOJeHHE, HW3MEpEHUE, OSKCIEPUMEHT, MOJEIb,
MOJIEJIUPOBAHUE.

®dusuka: mMarepus, aroM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, DJHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHHE BEIECTBA, (PM3WYECKUE BEIMYUHBI, €AHMHHIIBI
U3MEPEHUs, CKOPOCTh, YJHEPTHsl, Macca.

buonorus: kierka, opraHu3M, O3KOocucTeMa, Ouochepa, MeTadONIM3M, HACIEICTBEHHOCTb,
aBTOTPOHBIA M TeTEPOTPOGHBIM THUI MHUTaHUS, OpoXkeHHe, (HOTOCHUHTE3, JbIXaHUEe, OEJKH,
YIJIEBOIbI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHosorusi: MUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO THTAHMS, MOIOIIUE CPEICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIAS U HEOPTAHUYECKASA XUMUS

TeopeTuvyeckue OCHOBbI XUMHH.

AtoM. CoctaB aTOMHBIX sAep. XUMHUECKUH 3neMeHT. M3otomnbl. CTpoeHuEe 3IEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUECKUE YPOBHH U TIOJYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaims XUMHYECKUX SJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOUTANsIM. OJEKTPOHHBIE KOH(PHUTYypallii aTOMOB SJEMEHTOB
MEepPBOTO—YETBEPTOrO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJIEKTPOHHBIC
KOH(UTYpaIlMi HOHOB. DIEKTPOOTPUIIATENILHOCTD.

Ilepuonnueckuii 3akoH u Ileprnonnueckas cucteMa xumMuueckux sneMeHToB .M. Menneneesa.
CBa3p mnepuoanyeckoro 3akoHa u Ileproanyeckoil CUCTEMbl XUMHUYECKHUX JJIEMEHTOB C
COBPEMEHHON TEOPUEH CTPOEHUS ATOMOB. 3AKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHYECKHX
DIIEMEHTOB U 00pa3yeMbIX MMM TPOCTBHIX U CJOXKHBIX BEIIECTB IO TPyNIaM U IMEePUOJaM.
3Hauenue nepuoandeckoro 3akona /.M. Menaeneena.

Xumudeckass CBs3b. BUIBI XUMHYECKOM CBS3HM. KOBaJCHTHAs, HMOHHAs, MeETaJIndecKas.
MexaHnn3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
U JnvHa cBA3u. [lonsipHOCTD, HANIPaBIEHHOCTh U HACKIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHble
cBs31. BogopoaHas cBsa3b. MeXMOIEKyIIpHbIE B3aUMOICUCTBHS.

BajieHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYH C
UX TEOMETPUYECKUM CTPOCHHUEM (Ha IIPUMEPE COSTUHEHUN 3JIEMEHTOB BTOPOTO TIEPHO/IA).
[IpeacraBnenne 0  KOMIUIEKCHBIX  coequHeHusx.  CocTtaB  KOMILJIEKCHOIO — HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAUEHHWE KOMIUIEKCHBIX coeauHeHuid. [loHatue o
KOOPJAMHALIMOHHON XUMUHU.

BemecTtBa MOJIEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHMS. THIBI KPUCTAUIMYECKUX PEIIETOK
(CTPYKTYp) M CBOMCTBA BEILIECTB.



IlonsiTne o nucnepcHbIx cucremax. VcrtuHHble pacTtBOpbl. [IpencraBieHne O KOJUTOMIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTparus. HacelllleHHble ¥ HEHACBIEHHBIE  PaCTBOPBHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKHUX BeEIIeCTB. TpUBHANbHBbIE Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukanuss XMMUYECKUX pEaKIWid B HEOPraHWYECKOM M OPraHWYeCKOH XHMMHHU. 3aKOH
COXPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W INPEBPALICHUS SHEPIUU MPU XHUMHYECKHUX
peakusix. TermnoBbie 3QPeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.
CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. ['OMOreHHBIE U
rereporeHHble peakuuu. Katanus u karaauzaTopsl.

OOpatumbie 1 HeoOpaTUMbIe peakiuu. XUMHUYECKoe paBHOBecHe. KoHCTaHTa XMMHYECKOTO
paBHOBecus. PaKkTOphl, BIUAIONIME HA IOJOKEHUE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE Y KOHILIEHTPAlMH BEUIECTB, y4acTBYIOIIMUX B peakuu. [Ipunuun Jle [latense.
DnekTponuTrdeckas auccoruanusa. CuiabHbIe U ciiadble IeKTPOauThl. CTEneHb AUCCOLMAIINH.
Cpela BOIHBIX pacTBOPOB: KUCIIOTHAsI, HEHTpasbHas, mieao4Has. Bogopoaubiii mokasarens (PH)
pactBopa. ['maponus coseii. Peakiiun noHHOro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. CteneHb  okucieHus. OkKuUcIuTenb U
BOCCTAaHOBUTENb. [Iporecchl OKHUCIEHUSI M BOCCTAHOBJIEHUS. BakHeWIne OKUCIUTEIH |
BOCCTaHOBUTENHU. MeTOI 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.
DKCIepUMEHTAIbHbIE METO/Ibl U3YyUEHHUS BEIIECTB M MX MPEBpALICHUN: Pa3lI0KEHUE MEPOKCUIA
BOJIOPOJIa B NPHUCYTCTBHM KATAJIM3aTOPa, MOJEIH KPHUCTAUNIMYECKHUX PEMETOK, MPOBEICHHUE
peaKkIiit HOHHOTO 0OMEHa, ONPEIEIICHHE CPEbl PACTBOPOB C MIOMOIIBIO HHIUKATOPOB, U3YUYCHHE
BIIUSTHUS PA3UYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKON peaklUy M MOJI0KEHUE XUMUYECKOTO
paBHOBECHSI.

Heopranuveckasi Xumus.

[Tonoxxenue HemetamioB B [lepuoanueckoi cucteMe xumuyeckux 3iemeHToB .M. Menaeneesa
U OCOOCHHOCTH CTPOECHHMS HMX aTOMOB. DH3UYECKHe CBOWCTBA HEMETAIIOB. AJUIOTPOMUS
HEMETaIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrieposa).

Bomopon. Ilonydenue, ¢usmyeckne M XHUMHUYECKHE CBOMCTBA: PEAKIMU C METANIaMH U
HEMEeTaJlIaMHi, BOCCTAaHOBUTEIbHbBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

[anorensl. HaxoxneHue B TpHpOJAE, CIOCOOBI MONyYeHUs, (PUINYECKUE U XUMHUYECKUE
cBoicTBa. ['amoreHoBojopoabl. BaxkHelne KHUCIOPOACOIEpKAIIUE COEAMHEHUS TaJOr€HOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COeINHEHHUI.

Kucnopon, o3o0H. JlaGopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI TOJNIYUYECHUS KHCIOPOJA.
dusznueckue M XHUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoiga u o030HA. OKcHUIbI U
TIEPOKCHUJIBI.

Cepa. Haxoxnenune B mpupoje, crocoObl MoaydeHus, GU3NIeCKue U XUMHUYECKHE CBOMCTBA.
CepoBogopon, cynbduasl. Oxcun cepri(1V), okcun cepri(VI1). Cepuucras u cepHast KUCIOTHI U
ux con. OCOOEHHOCTH CBOUCTB CepHOI KUCIOTHL. [IpuMeHeHne cepsl U €€ CoeIMHEHUH.

A3zot. HaxoxaeHnue B mpupoje, CrocoObl MOdydeHHs, (U3UIECKHEe U XUMHYECKHE CBOWCTBA.
Ammuak, HUTpUIbL. OKCHABI a30Ta. A30THCTass W a30THAs KUCIOTHI U X coys. OcoOeHHOCTH
CBOICTB a30THOM KUCIOTHI. [I[prMeHeHue a30Ta U ero COeAMHCHUH. A30THBIE YOOPCHHS.



®dochop. Haxoxnenue B mpupojae, CrocoObl MoaydeHus, GU3NIECKUe U XUMUYECKUE CBONCTBA.
®ocouns u pochun. Oxcunsl hocdopa, pochopnas kuciora u e€ conu. [Ipumenenne pocdopa
u ero coeuHeHuid. PochopHbIe yI0OpeHusI.

VYraepon, HaxoJIeHue B mnpupoje. AiorponHbie Moaupukanuu. Ou3nyeckue U XUMUUYECKUe
CBOMCTBAa TIPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaepogoMm. Oxcupa yriepoxa(ll), oxkcun
yriepona(lV), yronpnas kucinoTa u €€ cosiu. AKTHUBHPOBAHHBINA yroiib, agcopouus. OymnepeHsl,
rpadeH, yriepoanble HAaHOTPYOKH. [IpuMeHeHrne MpOCTHIX BEIIECTB, 00OPAa30BaHHBIX YTIEPOJIOM,
U €r0 COCTUHEHU.

Kpemuuii. Haxoxaenue B npupojie, ciocoObl MoMy4eHus, (pu3ndeckre 1 XuMHIeCKre CBONCTBA.
Oxcun xpemuus(l1V), KpeMHuEBas KHCIOTa, CWIMKarThl. IIpuMeHeHHME KpeMHHS U €ro
coenuHeHuil. CTEKI0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenne metamioB B llepumonnyeckoil cucreMe XMMHYECKUX 3JeMEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UEK aTOMOB MeTalioB. O0mue pu3nyeckue CBOMCTBAa METAJLIOB.
[TpumeHeHne MeTallI0B B OBITY U TexHHUKe. CIIaBbl METAJLIOB.

DIEKTPOXUMHUECKUI pPsil HampspkeHH MetamwioB. OOmme crocoObl MOydeHHs] METalIoB:
THUAPOMETAJUTYprHsi, MUPOMETAILTYPrusi, dNeKTpoMeTainyprus. [IoHsTHE 0 KOPPO3UU METAJLIOB.
CniocoOblI 3aIIUTHI OT KOPPO3HH.

OO6mass xapaxkrtepuctuka wmetauioB |A-rpynnsl  Ilepuonnyeckoil CHUCTEMBl XUMHYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpu3Mueckue U XUMUYECKUE CBOICTBa, NPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUI.

OOmas xapakrepuctuka MeTauioB |IA-rpynmer  [lepuoanyeckoit cHUCTEMBl XUMHYECKHX
9JIEeMEHTOB. MarHuii M KanblUMi: MOJdydeHue, (QU3NYecKue U XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.
AnroMMHHI: TOdydeHue, (u3MYecKMe M XMMHUYECKHE CBOWCTBA, IMPUMEHEHHE IPOCTOro
BEIIECTBA M €ro coeAuHeHuil. AM(oTepHble CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHMSA,
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS.

OO6mas xapakTepucTuKa MeTaiioB 1nobouynsix noarpynn (b-rpymnmn) Ilepuonnyeckoil cuctemsl
XUMHUYECKHX DJIEMEHTOB.

dusnyeckue U XUMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuid. OKcHIpl UM THUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u quXpomarbl, UX OKUCIUTEIbHbIE CBOWCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

®u3nyecKkne U XMMHUYECKHE CBOWCTBA MapraHila U €ro coequHEeHui. BaxHeilme coelnHeHus
mapranna(ll), mapranua(lV), mapranma(VI) u wmapranna(VIl). Ilepmanranat xamws, ero
OKHCIIUTEIbHBIE CBOKCTBA.

Du3nyecKne 1 XMMAYECKHUE CBOMCTBA Keje3a U €ro coeAMHEeHn. OKCUIbI, TUAPOKCUIBI U COJIU
xenesza(ll) u xxenesa(lll). Tlonydyenne u mpuMeHeHHE KeTie3a U €ro CIIJIaBOB.

®u3nyecKkue 1 XMMUYECKHE CBOWCTBAa MeU U €€ coeauHeHUi. [lonydyeHne u npuMeHeHue Meau
" €€ CoeTUHEHUI.

[{uHk: momydeHue, (U3HUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA U
TUIPOKCUA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKa U €r0 COEJUHEHU.
OKcriepUMEeHTabHbIE METO/bl M3YYEHHs BEIIECTB M HMX MpPEBpallleHH: H3ydyeHue oOpasloB
HEMETAJJIOB, TOpeHue cepwl, docdopa, xeineza, MarHusg B KUCIOPOE, U3YUYEHHE KOJIJICKIUU
«Mertaisl U CIUIaBbl», B3aUMOJICHCTBUE IIETOYHBIX U HIETIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITI0JIb30BAHUE BUJIEOMATEPHUAIIOB), B3aUMO/IEHCTBUE LIMHKA U XKEJI€3a C paCTBOPaMHU
KHUCJIOT U LIEJIOYEH, KAUECTBEHHBIE PEAKIIUM HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOAA U
KaTHOHBI METAIJIOB, B3aUMOJIEHCTBUE TMIPOKCUIOB aTIOMUHUS U IUHKA C PACTBOPaMH KUCIIOT U



1IeJI0Ye, pelIeHHe SKCIEePUMEHTaIbHbIX 3amad no TtemaM «lamorene», «Cepa u €€
COCIAMHEHU», «A30T U hocdop U UX coeTuHEeHUsD», «MeTaluIbl TIaBHBIX NOATPYII», «MeTaibl
O0OOYHBIX MOATPYIIII».

XuMHS U )KU3Hb.

Ponp xumum B oOecrneuyeHUM YCTOMYMBOTO pa3BUTHs uenoBedecTBa. [loHATHE O Hay4dHBIX
METOAaxX IMO3HAHMSA M METOJAOJIOTUM HAy4yHOro HccieqoBaHus. HaydyHble HpUHIUIBI
OpraHu3alui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CTIOCOOB! MOMYYSHHS BaKHEUIITHX
BelIecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIoCcoObI MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nociueacTBus. Posb xumun B 00eCIieYeHIHN SHEPreTHIECKON OE30IMaCHOCTH.

XumMusi W 310poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia MCHOIB30BaHHA
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUU MEIUIIHHBI.

XvMHUs THUOM: OCHOBHBbIE KOMIIOHEHTHI, MUIEeBble 100aBku. Ponb xumuu B obecnedeHuu
MUIIEBOH OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumms. [lpaBuma  Ge3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHUH B IOBCEAHEBHOMN KU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (LIEMEHT, OETOH).

XuMUs B CeIbCKOM X03siicTBe. OpraHnveckrne 1 MUHEpaIbHbIE YI0OpEeHNUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMuka. MaTepuaibl yis
3NeKTpoHUKU. HaHnoTexHomnoruu.

Pacuérnbie 3anaumn.

Pacuérer: Macchl BemecTBa uiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIIN
00BEMY OJTHOTO M3 yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MacChl (00BbEMA, KOJMYECTBA BEIIECTBA)
IPOAYKTOB pPEaKLUHU, €ClIM OJAHO M3 BEIIECTB MMEET NpUMeEcH, Macchl (00bEMa, KOJIMYecTBa
BEIIIECTBA) MPOAYKTa PEaKIMK, €CIIM OJHO M3 BELIECTB JaHO B BHJIE pACTBOpA C ONpPENeNEHHON
MacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOW KOHLIEHTpalUU
BEIIECTBA B PACTBOPE, JIOJIM BBIXOJIa MPOAYKTA PEAKIIUN OT TEOPETHYECKH BO3ZMOKHOTO.
MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsi3eil mpu u3ydeHuu oOIield M HeopraHudeckod Xumuu B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCTIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK
U TIOHSTHH, TIPUHSTHIX B OTACTBHBIX MTPEIMETAX €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0me ecTeCTBEHHO-HAyYHbIE MOHATHUSA: SBJICHHE, HAay4yHBIH (DaKT, TMIIOTE3a, TEOpHs, 3aKOH,
aHalu3, CUHTe3, Kiaccu(UKalus, NEpUOJUYHOCTb, HAOIIOJCHHE, U3MEpPEHHE, SKCIEPUMEHT,
MOJIEINTb, MOJICTTHPOBAHNE.

Odwusuka: MaTepusi, MUKPOMHUD, MaKpOMHp, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOIIBI,
PalMOaKTUBHOCTh, MOJIEKYJA, YHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, UACATbHBIN a3, (U3NUECKUe BEITUYUHBI, €AUHUIBI U3MEPEHHUs, CKOPOCTb,
DHEPTHsI, Macca.

buonorus: knerka, opraHusM, sKocuctema, ouocdepa, MeTaboau3M, MakKpo- U MUKPOIJIEMEHTHI,
OemKu, )KUPBI, YIIIEBO/Ibl, HYKJIEMHOBBIE KHCIOTHI, (DePMEHTHI, TOPMOHBI, KPYyTOBOPOT BEIIECTB U
MIOTOK 3HEPTHH B IKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMAEMBbIE, TOILIIUBO, PECYPCHI.
TexHonorus:: XUMHYECKass MPOMBIIUIEHHOCTh, METAJUIyprusi, CTPOUTENbHbIE MaTepuabl,
CENIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, IMHINEBAs IMPOMBIIUIEHHOCT, (hapMaleBTHUECKas
IPOMBIIIJICHHOCTb, MIPOM3BOJICTBO KOCMETHYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHUAJIOB, 3JIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O IIPEJMETA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYypE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUsS MpeAMeTra «XHUMHUsS» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUsS
BBIJICJICHBI CJICIYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYaAIONMMHUCS POCCUHUCKON T'paKIaHCKON
WUJIEHTUYHOCTH, TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPEICICHHUIO;
HAIMYUE MOTHUBAallMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI TIPUHSTHIMH B OOINECTBE IMPaBWIAMH M HOPMaMH TIOBEICHUS; HAIUYHE
MIPaBOCO3HAHUS, SKOJOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTh IIENTU M CTPOUTH KU3HEHHBIE
TIJIAHBL.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHS MPeIMeTa «XHUMHUS» OTPAXKAIOT CPOPMUPOBAHHOCTH OMBITA
MO3HABATEIIbBHOW M TPAKTUYECKON JEATEIbHOCTH OOYYAIOIIMXCS B MPOIECCE peallh3aluu
00pa3oBaTeNbHON ACATEIHHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS IMpeaMeTa « XHUMHUS» OTPaXaroT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIIFHON M TIPAKTHYECKON JEATEIHHOCTH OOYYaIONUXCS B TIPOIECCE peaTH3aIliy
00pa3oBaTenbHON JeSTEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HAaHUSA OOYYaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YBaXKEHHS K
3aKOHY W MPABOTIOPSIIKY;

MIPEJICTABJICHHS O COITUAIBHBIX HOPMAaX W MPaBUIIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHRE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOM MESITEIbHOCTH TMPHU CO3JaHWU YYEOHBIX IPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;
CIIOCOOHOCTH TOHMMATh U MPUHHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPHU
aHaJIN3€ Pa3IMYHBIX BUJIOB yU€OHOM €SI TEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UICTOPHUECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHON XUMUU;
YBa)XEHHSI K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPHH U MPAKTUYECKOTO MPHUIIOKEHUS XUMHU,
OCO3HAHUA TOTO, YTO JIAHHBIC HAYKH €CTh PE3YJIbTAT JUIMTEIbHBIX HAOIIOIEHUN, KPOIOTIMBBIX
OKCIIEPUMEHTATBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca M MO3HABATEIbHBIX MOTUBOB B IMOJIYYEHUHU U MOCIEIYIOIIEM aHAIU3e HHPOPMAIUH O
MEPEOBBIX TOCTIKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO MTOBE/ICHHSI;

CIIOCOOHOCTH OIICHMBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH SIBICHHSMHU, U MPHUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIIEHHWBAaTh CBOE TIOBEICHWE M TOCTYIKH CBOMX TOBapHUIICH C TMO3UIUN
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS TIOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEW 30pOBOr0O © 0Oe3omacHoro oOpasza KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;
coOroIeHHsI TpaBmJT O€30MacHOTO OOpAIEHUS C BEIIECTBAMHU B OBITY, TOBCETHEBHON KU3HU, B
TPYOBOH NEATEIBHOCTH;



MOHMMAaHHUS LIEHHOCTH TMPaBWJI UHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B
CUTYyalUAX, YTPOXKAKOLUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAHMSI TMOCIEACTBUI M HENPHUATHS BPEIHBIX TMPHUBBIYEK (YMOTPeOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHms:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKONH  JESTENbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX AESITEIBbHOCTH;

YCTaHOBKH HAa aKTUBHOE YYacCTHE B PEIICHUH IPAKTUYECKUX 33]1a4 COLUUAIbHON HAallPaBJI€HHOCTH
(B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPAKTUUYECKOMY M3YUEHHIO Mpodeccuil pa3iIuvyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIbHON TpPaeKTOpPHHM OOpa3oBaHusA, Oymyiieit
npodeccuu u peanu3aluun cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eTIECO00Pa3HOr0 OTHOUICHHS K MPUPOJAE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

NOHMMAaHUA TIJI00aJbHOrO XapakTepa HKOJIOIMUECKUX MpoOJeM, BIUSHUS 3KOHOMHYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLMATBHON Cpebl;

OCO3HaHMsI HEOOXOJUMOCTH HCIONb30BAaHUS JOCTIKEHUM XHMHUM Ui pelIeHHs BOIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTHBHOTO HENPUATUS JEHCTBUU, MIPUHOCAUIMX BPEJ OKPYKAIOIIEH MPUPOAHOU Cpene, YMEHMs
IPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTHUECKUE TIOCIECTBUS MPEANPUHUMAEMbBIX JAEHCTBUMA
Y TIPEJOTBpAIATh UX;

HaJIM4YUS PaA3BUTOIO SKOJOTMYECKOTO  MBIIUIEHUS, HKOJOIMYECKOH KYJIbTYpbl, OIbBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOHN M COIIMATIbHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHsI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOpoOoHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOMN
MPaKTUKU;

NOHMMaHMUA cHeuu(UKd XUMHM Kak HayKH, OCO3HaHus €€ poiaud B (OPMHUPOBAHUHU
paloOHaIbHOIO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: MpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO0OM 3HAUYMMOCTHM XHWMHHM JJIsI COBPEMEHHOW LMBWIM3ALMM: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, B pEHIEHUH ITI00abHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHS YETIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHU MEIMIIMHBL,
00eCTIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU Ka)KJOT0 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHON IPAMOTHOCTH: IOHUMAaHHUSI CYITHOCTH METOJIOB ITO3HAHUS, UCIIOJIb3YEMBIX
B ©CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCHOJB30BaTh IOJydyaeMble 3HAHHS JJIs aHalu3a u
0OBSICHEHUS SBJICHUN OKPY’KAIOIIETO MUPA U MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHSI J1eNaTh



00OCHOBaHHBIC 3aKJIIOUCHHS HAa OCHOBE HAyYHBIX ()AaKTOB M HMEIOIIMXCS JaHHBIX C IIEJIBIO
MOJIyYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HWCIOJIb30BAaTh XMMHUYECKHE 3HAHUS JIsi pEelIeHHs] MpoOJieM B
pEaNTbHBIX KU3HEHHBIX CUTYAIUIX;

UHTEpeca K NO3HAHMIO, HCCIICI0BATENbCKON A TeIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CAMOOOPA30BaHHIO, K AKTHBHOMY
MOJTy4YECHHUIO HOBBIX 3HAHHUH 10 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSAMU;
UHTEpeca K 0COOCHHOCTSM TpYy/ia B pa3InuHbIX chepax npodeccHoHaNbHON 1esSTeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeamMeTHble pe3ysibTaThl OCBOEHUS MPOTrPaMMBbI 10 XMMHMM Ha YPOBHE CPEJHETO OOIIEro
00pa30BaHMsl BKJIIOYAIOT:

3HaYMMble A8 (QOPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHeprus, sBJCHUE, MPOLEecC, CUCTeMa, HayuyHbId (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIoBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);
YHHMBEpCaJIbHble yueOHbIE AEUCTBUSA (IIO3HABATEJIbHbIE, KOMMYHHKATHUBHBIEC, DPETYJSATUBHBIE),
obecnieunBaromue GopmupoBanue GyHKIIMOHATHLHOW TPAMOTHOCTH U COIMATLHOM KOMITETEHITUN
o0y4aromuxcs;

CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAIbHON IPAKTHKE.

MertanpeaqmMeTHble  pe3ysibTaThl  OTPaXalOT  OBJIAJACHHWE  YHHBEPCAJIBHBIMH  Y4eOHBIMHU
MI03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Ilo3naBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYecKHe AeCTBUSA:

caMoCTOSTeNNbHO  (OPMYIUPOBaTh M aKTyalU3WpoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMpeACIIATh LCIIN ACATCIIBHOCTH, 3aaBasd MapaMETpPbl U KPUTCPUHU UX JOCTUIKCHHA, COOTHOCUTH
PE3YIbTAThI ACATCIIBHOCTHU C ITOCTABJICHHBIMHU LCIISIMU

MCII0JIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIJICIATh XapaKTEPHbIE
NPU3HAKK TOHSATUMW M YCTAaHABIMBATh HUX B3aUMOCBS3b, HMCIOJIB30BaTh COOTBETCTBYIOIIUE
TIOHATHUA OJIA O6T)5ICHeHI/I$I OTACJIBbHBIX q)aKTOB )51 ﬂBHeHHﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH JJIA Knaccmbm(aum BCIIICCTB U XUMHNYCCKHUX peaKuan;
yCTaHaBIUBATh PUUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYX JCHUS (MHIYKTHBHBIC, ACIYKTUBHBIC, MO AaHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SBJICHHUSIX, (OPMYJIUPOBATH BHIBOJBI U
3aKITIOYCHUS;

IMPUMCHATH B IPOLECCC MO3HAHUA UCIIOJIb3YCMBIC B XUMHWU CUMBOJIMYCCKUC (3HaKOBbIe) MOACIu,
npeoOpa3oBEIBATh MOJACIBHBIE MPEICTABICHUS — XUMHYECKHA 3HAaK (CHMBOJ) JJIEMEHTa,
XuMu4eckas (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUW — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX W TMPAKTHUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIC MOJEIbHBIC MPEIACTABICHUS
AJId BBIABJICHUSA XapPaKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMII;
(bopMyIHpOBaTh LT U 337a4d UCCIIEOBAHNUS, UCIIOIB30BATh MOCTABICHHBIE H CAMOCTOSTEIHHO
cOpMyIMpPOBAaHHBIE BOIPOCHl B KayecTBE MHCTPYMEHTa IIO3HAHHUA M OCHOBBI JUIA
(bopMHpOBaHUS TUIIOTE3bI 110 IPOBEPKE NMPABHIBHOCTH BBICKA3bIBAEMBIX CY)KICHMIA;

BJIQ/JIETh HABBIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS W IPOBEIACHUS  YUEHMUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTb O0OOOLIEHHS U BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON
pabore;

IpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIIE0BATENbCKON U MPOEKTHOW JIE€ATENbHOCTH, IPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METO/OB PEIIEHUS MPaKTHYECKUX
3aj1ay, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCSA B Pa3IMYHbIX HCTOYHHMKAX MHGpOpManuu (HayyHO-NOIYJsSpHas JUTepaTypa
XMMHUYECKOTO COJIEp’KaHMs, CIpaBOYHbIE IocoOus, pecypchl HTepHera), aHanu3MpoBaTh
UHPOPMALIMIO pa3IM4yHBIX BUAOB U (OpM MpencTaBleHUs,, KPUTHYECKU OLIEHUBATh €&
JIOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTD;

dopMynupoBaTh 3ampockl W NPUMEHATHh pa3IUYHbIE METOAbl IpPH IOUCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM Ui BBITOJIHEHHSI yUeOHbIX 3aau ONpeeIEHHOIO THIIA,;
npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAIbHYIO (OpPMY TMpeACTaBIeHUS HHPOpMAUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIOJIb30BaTh HAYYHBIH A3BIK B Kau€CTBE CPEJCTBa NMpH paboTe ¢ XMMHUYECKONH MH(pOpManuei:
IPUMEHSTh MEXINpeaMeTHbIE ((PU3NUecKre U MaTeMaTUUYeCKUe) 3HaKU U CUMBOJIbI, (DOPMYIIHI,
ab0peBuaTypbl, HOMEHKJIATYypYy;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISTHOCTH.

KoMMyHuKaTHBHBbIe yHHBepcalbHble Y4eOHbIe el CTBHUA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOU TEMBI B X0JI€ TMAJIoTa U/UTU JUCKYCCHH,
BBICKA3bIBATh UJIEU, q)OpMYJ'H/IpOBaTI) CBOHN Hpe)IJ'IO)KeHI/ISI OTHOCUTCIBbHO BBIITOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TMPE3EeHTAalUed pe3yabTaTOB I[103HABATEIbHOM NEATEbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU TIPU BBIIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKON pabOThl 1O HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
WCCIICIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXK/IeHUS U OOMEHAa MHCHHUSIMH.

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIe 1eiiCTBHSA:
CaMOCTOSITENIbHO IIJJAHUPOBaTh U OCYLIECTBIATh CBOK I1O3HABATEIbHYIO JAEATENbHOCTb,

ompenenss e€ Ieau U 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpPUTM JIEHCTBHI NPU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATEIBbCKUX 3a/ad,



BBIOMpATh Hanbosiee A(HEKTUBHBIN CIOCOO UX PEHICHUS C YUETOM TOJYYCHHS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIIECTBIATE CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBE CaMOaHaJIn3a 1 CaMOOLCHKH.

NPEIMETHBIE PE3YJIBTATHBI

[TpenMeTHBIC pe3yIbTaThl OCBOCHUS MPOTPAMMBI [0 XMMHUH Ha yriTyOJIEHHOM YpOBHE Ha YPOBHE
CpemHero o0miero o0pa3oBaHus BKIIOYAIOT CHEIU(UUECKHE I y4eOHOTO IpeaMeTa « XUMUS
Hay4HbIC 3HAHHWS, YMEHHS M CIIOCOOBI JEHCTBUM 110 OCBOCHHMIO, HMHTEPIpPETAlUd U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHWA B Pa3jIMYHBIX YYEOHBIX CUTYallUsSX, & TAaKKE B PEATbHBIX JKU3HEHHBIX CUTYAIIHSX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme mno XMMHM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KJIACC

[TpenmeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)karoT:
c(OPMHUPOBAHHOCTh IPE/ICTABICHUI: O MecTe M 3HAUEHUM OPraHMYEeCKON XMMHUU B CHCTEME
€CTECTBEHHbIX HAYK U €€ poJIi B 00€CIIeYeHNH YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA B PELICHUH
po0JIeM 3KOJIOrMYECKOM, SJHEPreTUYECKON U MUILEBOM 0€3011aCHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB JHEPrHH, B OOECHEUEHUM PallMOHAIBLHOTO
IPUPOONOIb30BaHUsA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BJIQJICHUE CUCTEMON XMMHUYECKHX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOINOJAralolue MOHITUS —
XMUMHYECKUI DJJIEMEHT, aToM, SApO M JJIEKTpOHHas oOoiouka aroma, S-, P-, d-aToMHbIe
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHHUS aToma, rMOpHIM3alus aTOMHBIX OpOHUTajei,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKMCICHHS, XUMUYECKas
CBS3b, MOJb, MOJISIPHas Macca, MOJSPHBIA OOBEM, YIVIEPOJAHBIM CKeNeT, (yHKIHOHAJIbHAas
rpymIa, paaukai, CTpyKTypHbIe GOpMyIbl (pa3BEPHYTHIE, COKpAILIEHHBIE, CKEJIETHBIE), U30MEpHUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreoMeTpUYecKasi, ONTHYECKasi), H30MEpbl, FTOMOJIOTHYECKUI
P, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJA- M a30TCOJAEpIKAIINE OPraHWYECKHE COCIUHEHHS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS; TEOPHH, 3aKOHbI
(mepuoanyeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOEHHUS OpraHMYecKux BemiectB A. M.
ByrnepoBa, 3ak0H COXpaHEHMsSI MAcChl BEIECTB, 3aKOH COXPAHEHHUS U NPEBPAIIECHUS SHEPTUU
OpyY  XUMHUYECKMX  PEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH  SI3BIK  XHUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUS, Jie)Kalllie B OCHOBE MOHHMMAaHUS NMPUYMHHOCTH M CHCTEMHOCTHU
XUMHYECKMX  SIBICHHMH;  TPEACTABIEHUS O  MEXAaHM3MaX  XUMHYECKMX  PEaKLHH,
TEPMOJMHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aMMHOM BIIMSHUU
aTOMOB U TPYIIIl aTOMOB B MOJIEKYyJIaX (MHIYKTUBHBIA U ME€30MEPHBIN 3P PEKThI, OPUEHTAHTHI | 1
Il poma); dakronoruueckue CBEACHHUS O CBOICTBaX, COCTaBe, MOJIYYEHHH M O€30MacHOM
UCTIOJIb30BaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M NMPAKTUYECKOH AEATEIbHOCTH
4eJoBeKa, OOIIMX HAayYHBIX MPUHIMIAX XUMHYECKOTO MPOM3BOJACTBA (Ha TpuUMepe
MIPOU3BOICTBA METAHOJIA, IepepadoTKu HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBIABIATh XapaKTEPHbIC NMPU3HAKU IOHATHH, yCTaHABIMBaTh UX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS IPU ONHMCAHUU COCTaBa, CTPOEHUS U
CBOWCTB OPraHUYECKUX COEIUHECHUM;



c(hOopMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTAaBJICHHUS MOJICKYJSPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPANIEHHBIX M CKEJIETHBIX ) (POPMYIT OpraHUYEeCKHUX BEIICCTB;

COCTaBJISITh YPAaBHEHUS XUMHYECKHX PEAKIUN U PACKpPbIBaTh UX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi TOCPEACTBOM COCTABICHHS 2JIEKTPOHHOTO OajaHca STUX peaklui,
peakiuii MOHHOTO OOMEeHa MyTEM COCTaBJICHUS UX IMOJHBIX U COKPAIEHHBIX HOHHBIX
YPaBHEHUN;

M3TOTaBIMBATh MOJENIM MOJIEKYJ OpraHMYeCKHUX BEIECTB JUIsl WILTIOCTPAlMM MX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI: YCTaHABIUBATh MPUHAIICIKHOCTh HM3YYCHHBIX OPTraHMYECKUX
BEIIECTB 110 X COCTaBY M CTPOCHHIO K ONPEACIEHHOMY KIIACCY/TPYIIe COCTMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUISL  OTAETBHBIX TMPEJICTaBUTENC OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTHIIEH, TOIYol,
DJIALEPUH, STUJICHTINKONIb, (eHow, QopMalbaerua, aneTalbIeru]l, areToH, MypaBbUHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEAPHHOBAs, OJCHMHOBAs, MAJIbMHTHHOBAS KHCJIOTHI, TIJIWIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, aHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);
c(OpMUPOBAHHOCTh YMEHHUSI ONPEAETATh BUJ XUMHUECKON CBA3M B OPraHUYECKUX COCAMHEHUAX
(KoBaJIeHTHAs ¥ HIOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPOJIHAS CBSI3h);

c(OpPMHUPOBAHHOCTh YMEHUS MIPUMCHSTH ITOJIOKCHHSI TEOPUU CTPOCHHS OPTaHMUYECKUX BEIICCTB
A. M. byrnepoBa 1151 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHHUS;
c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepH30BaTh COCTAaB, CTPOEHHUE, (PUIUYECKUE M XUMUYECKUE
CBOMCTBA THITMYHBIX MPEJCTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHWYCCKUX BEIISCTB: AJIKAHOB,
[IUKJIOAJTKAHOB, AJIKCHOB, AalKaJUCHOB, AJTKWHOB, apOMATHYCCKUX YTICBOJOPOIOB, CIHUPTOB,
aNbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OETIKOB, YTIIEBOJAOB (MOHO-, I~ U MOJHCAXAPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXAY HHUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMHA C UCTIONB30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPkKAATh Ha KOHKPETHBIX MPHUMEpaxX XapaKTep 3aBHCHUMOCTH
PEaKIIMOHHON CIMOCOOHOCTH OPraHMYECKUX COEAMHEHHMH OT KpPAaTHOCTH M TUMA KOBAJIEHTHOU
CBsI3M (G- M T-CBSI31), B3AUMHOTO BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJICKYJIAX;
c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BATh HCTOYHHUKH YIIIEBOJAOPOTHOTO CHIPhS (HE(TH,
MPHUPOJHBIN Ta3, yroib), CIOCOOBI €ro mepepaboTKU M MPAKTHUYECKOE MPUMEHEHUE MPOIYKTOB
nepepadoTKH;

c(OpPMHUPOBAHHOCTH BIIAJICHHS CUCTEMON 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAX IMO3HAHUS —
HAOJTIOJICHUH, H3MEPEHUH, MOJICITHPOBAHUHY, SKCIIEPUMEHTE (PEaTbHOM M MBICJICHHOM) H YMCHHS
MPUMEHSITh STU 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSTh OCHOBHBIC OIEPAIMHM MBICIUTEIHLHON AESITENFHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, OO0OOIICHHWE, CHCTEMAaTHU3alMi0, BBISBICHHEC MPHYUHHO-
CJIEZICTBEHHBIX CBSI3EH — JJISI U3YYEHHUSI CBOMCTB BENIECTB U XUMUYECKUX PEAKIIUIA;
c(OpPMUPOBAHHOCTh YMEHHI: BBISBISATH B3aMMOCBS3h XUMHYECKHX 3HAHMA C TOHSATUSMHU U
MPEICTAaBICHUSIMA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYITHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CHUCTEMHbIE 3HAHUS IO
OpraHUYECKON XUMHUU IJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, NMEIOLINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OpPMUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHI MO XUMHUYECKHM (HOpPMYJIaM U YpaBHEHHSIM
XUMHUYECKUX PEaKIHid C KCIOJIb30BaHUEM (DHU3WYECKUX BEIWYMH (Macca, OO0OBEM Ta30B,



KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIKUX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacyEThI MO
HAXOXKJCHUI0O XUMHUYECKON (HOpMYJIbl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKHUX
AIIEMEHTOB, MPOJYKTAM CTOPaHHS, TUIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBaTh, AHAIU3UPOBATH U OLIEHHWBATH C MO3UIUI
9KOJIOTHYECKON Oe30MacHOCTH MOCIEACTBUS OBITOBOM W TMPOM3BOJICTBEHHOM AESITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJIYYEHHBIE 3HAHUS s
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUIX, CBSI3aHHBIX C XUMHEH;
c(OpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOATEIbHO IUIAHUPOBATh W TMPOBOJUTH XUMHUYECKUUI
9KCIIEPUMEHT (ITOJIyYeHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUECTBEHHBIE PEaKIIuu
YIJIEBOAOPOAOB pAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellleHue HSKCIEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOnrofeHreM TMpaBuwil 0Oe30omacHOro oOpalleHuss C  BellecTBaMU U JIaDOpaTOPHBIM
o0opyznoBanueM, (QOpMyIUpPOBaTh IENb HWCCIEIOBaHMS, MPEACTABIATh B pasNudyHON ¢dopme
Pe3yJIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;
c(OpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBuUiia JKOJOTUYECKH I€7eco00pa3HOro TOBEIEHUss B OBITY U TPYAOBOM
JEATEIbHOCTH B LEJSAX COXPaHEHUs CBOETO 30pPOBbs, OKPYKAKOIIEH MNPUPOIHON Cpelabpl U
JIOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOrO JEWCTBUS HA JKUBBIE OpPraHU3Mbl ONPEAEIEHHBIX
OpraHMYEeCKUX BEILECTB, TOHMMAas cMblica nokazarens [1/1K;

aHaAJTM3UPOBATh 11eJ1eCO00Pa3HOCTh MPUMEHEHHS OPraHMYECKUX BEIIECTB B MMPOMBIIUIEHHOCTH U
B OBITY C TOUKH 3pEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh ~YMEHHH: OCYIIECTBIATH IE€JICHANIPABICHHBIM TOUCK XUMHUYECKOU
UHGOpPMALlUK B Pa3IMUYHBIX MCTOYHMKAX (HayuyHas W ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi HHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHOW y4eOHOI
3a/1a4uen.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:
c(OPMHPOBAHHOCTh MPEACTABICHUI: O MaTepHaJIbHOM €IMHCTBE MHUpA, 3aKOHOMEPHOCTSIX M
MI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE U 3HAUEHUU XUMHUH B CUCTEME €CTECTBEHHBIX HayK
u e€ poinu B OOECHEUYEeHUH YCTOWYMBOTO PA3BUTHUS, B PEHICHUHU MPOOJIEM SKOJIOTHYECKOH,
HHEPreTHYecKO M THIIEeBOM Oe30MacHOCTH, B pPa3BUTUM MEIUIHMHBI, CO3/IaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OSHEpruM, B  OOECNEYEHUH  palMOHAIBLHOTO
IPUPOIONOIB30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YEJIOBEKA, a TAKXKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHHE CUCTEMON XMMHYECKHX 3HAHWUH, KOTOpas BKIJIIOYAET: OCHOBOIMOJAralolue MOHITUS —
XMUMHUYECKUH DJIEMEHT, aToM, PO aToMma, W30TOIbI, dJIEKTPOHHAs 00oJouka aTtoma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTroMma, TMOpUAM3ALNsS aTOMHBIX
opOuTaned, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKasi CBsA3b (KOBAJCHTHAs, MOHHAs, METalJIM4ecKas, BOJOPOAHAs), KpHCTaUIMYecKas
pelméTKka, XMMHUYECKas peakus, pacTBOp, JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, dJIEKTPOIUTHUECKAS
JYCCOLMAIs, CTENIEHb JUCCOLMAIMM, BOJOPOIHBIN 110Ka3aTelb, OKUCIUTENb, BOCCTAHOBUTEID,
TEIJIOBOM 3(PGhEeKT XUMHUYECKOW peaklUuh, CKOPOCTh XHWMHUYECKOM pEeakKIMh, XUMHUYECKOe



paBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS DJIEKTPOIUTHUECKON AMCCOIMALNU, TEPUOAMYECKUN
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHUS MacChbl BEUIECTB, 3aKOH COXPaHEHUS U
MpEBPAICHHS YPHEPTUHU MTPU XUMHUECKUX PEAKIIUAX, 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH
JNEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XHWMHHU, MHUPOBO33PEHUECKUE
3HAHMS, JEXKAlIUe B OCHOBE NOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHHI;
COBPEMEHHBIE IPEICTABICHUS O CTPOCHUM BEILECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJIIPHOM ~ YpPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKHX PpEaKIHii,
TEPMOJMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX HUX IMPOTEKAaHUA, O XUMUYECKOM
paBHOBECHM, PAacTBOpaxX M JUCIEPCHBIX cHUcTeMaX; (PaKTOJIOTHYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, IMOJYyYEHUH U O€30IaCHOM HCHOJIb30BAaHUM BAKHEHIIMX HEOPIaHUYECKUX BEILLECTB B
OBITY M MPAKTUYECKON NESITEIbHOCTU 4YeJIOBEeKa, OOIIMX HAyYHbIX MPUHIMIAX XUMUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHUM: BBISBIATh XapaKTepHbIC MPHU3HAKU MOHSATHH, YCTaHABIMBATH UX
B3aUMOCBSI3b, HCIIOJIH30BAaTh COOTBETCTBYIOIIME TOHATHUS TPU OMHCAHUH HEOPTraHWYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHS HUCIIOJIb30BATh XUMUYECKYIO CUMBOJIHMKY JJIsi COCTaBICHHs (hopmy
BEIIECTB U YPAaBHEHHIN XHUMHMUYECKUX peakiui, cuctemarundeckyro HomeHknatypy (IUPAC) u
TPUBHUAJIbHBIC HA3BAHUS OT/ICJIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHS OMPENESATh BAJICHTHOCTh U CTENECHb OKUCICHUS XUMHUYECKHUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3HM (KOBAJIEHTHAs, MOHHAS, METAaJUIMYECKas,
BOJIOPOJIHAS ), TUT KPUCTANIMYECKON PEMIETKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTh CBOWMCTB BEIIECTB OT BHJa XUMHUUYECKOU
CBSI3W M THUMNA KPUCTALIUYECKON PEmIETKHA, OOMEHHBIN W JTOHOPHO-aKIENTOPHBI MEXaHU3MbI
00pa3oBaHMs KOBAJIEHTHOW CBS3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIacCU(PHUIIMPOBATh: HEOPTaHUYECKHE BEIIECTBA MO UX COCTaBY,
XUMUYECKHE PEaKIMU O Pa3IMYHBIM MPHU3HAKaM (YUCIYy U COCTaBY pPEarupyrollnX BeEIIeCTB,
TerIoBoMy 3(DQeKTy peakuuu, U3MEHEHUIO CTEINEeHEH OKHUCICHHUS AJIEMEHTOB, OOpPaTHMOCTH,
YUacTUIO KaTaju3aTopa M JpPYTHe); CaMOCTOSTENFHO BBHIOMpPATh OCHOBAHHS U KPUTEPUU IS
KJIacCU(UKALIUN U3YU4aeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIHii;

c(hopMUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CMBICH nepuoandeckoro 3akona [{. 1. Menneneesa u
JIEMOHCTPHPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTENHHYIO M IIPOTHOCTUYECKYIO (DYHKITUH;
c(OpMUPOBAHHOCTh YMEHHMIA: XapaKTepHU30BaTh DIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKHX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MeHnneneeBa, UCOAB3Ysl MOHATHSA «IHEPreTUYECKHE YPOBHHY, «IHEPrETHUECKHE IOYPOBHN,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE W BO30YXIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XHWMHUYECKHUX DJJIEMEHTOB U WX
COEMHEHUH 10 nepuogaM u rpynmnam Ilepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;
c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHME XUMHYECKHE CBOWCTBA
BEILECTB PA3MYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE T'€HETHYECKON CBSI3M MEXIY
HEOPraHWYECKHMMH BEIIECTBAMH C IMOMOINBI0 YPAaBHEHHH COOTBETCTBYIOLIUX XHUMHUUYECKHUX
peaKIuii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKpBIBaTh CYHIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHHSI DJIEKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MyTEM COCTABICHHMS HMX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHWH; peakuuit



TUAPOJIN3A; Peakuil KoMIuiekcooOpa3oBaHMsl (Ha MpUMEPE THIPOKCOKOMIUJIEKCOB ILIMHKA W
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHMSI XUMUYECKUX PEAKIIHHA C
Y4€TOM HMX HHEPreTUYECKHX XapaKTePUCTUK, XAPAKTEp H3MEHEHHS CKOPOCTH XUMHUYECKOU
peaKkuu B 3aBUCUMOCTH OT Pa3fUYHbIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS XUMUYECKOrO
paBHOBeCHUS I10]] BJIUSHUEM BHEIIHUX Bo3nencTBuit (punuui Jle [latense);
c()OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUUYECKHE PEaKIUW, JIeKAlie B OCHOBE
MPOMBIIUICHHOTO TIOJMYYEHHUs] CEpPHOW KHUCIOThl, aMMHaka, oOOIIMe Hay4HbIC MPUHIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€JIeCOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOTH3a,;

c()OpPMUPOBAHHOCTh BIIAJICHHSI CHUCTEMOW 3HAHWUH O METOAAaX HAYYHOTO TIO3HAHMS SIBICHUI
Opupoabl — HaAOMIOJeHHe, U3MEpEeHHE, MOJACIUPOBAaHUE, OSKCIEPUMEHT (pealbHbIi U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS MPHU
HKCIIEPUMEHTAIbHOM HCCJICIOBAHUU BEIIECTB W I OOBSACHEHHS XUMUYECKHX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJEC, MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKa M B TIOBCETHEBHOM JKU3HU;
c(OpPMUPOBAHHOCTh YMEHHUS BBISBJISATH B3aMMOCBSI3b XUMHYECKHX 3HAHUN C TMOHATUSAMU U
MPEJCTaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHUMAaHUS MaTePUATBHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C UCIIOIH30BAHUEM MOHSATUN «MaccoBast A0S
BEIIECTBA B PAcTBOPE» U «MOJIIpHAs KOHIIGHTPAIMs»; MacChl BEIIeCTBa WM 00bEMa rasza mo
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OObEMY OIJHOTO M3 YYaCTBYIOUIMX B PEAKIIUU
BEIIIECTB; TEIJIOBOro d(PdekTa peakiuu; 3HaUeHHsI BOJIOPOTHOTO MOKa3aTessl paCTBOPOB KUCIIOT
W IIeJIoYel C WM3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKIMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JaHO B M30OBITKE (MMEET MPHUMECH); IOJIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSITEIBHO IUIAHUPOBATH W TPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (MIPOBEIEHUE PEaKIuii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBI0 UHAUKATOPOB,
W3y4YeHUE BIUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIieHue
AKCIIEPUMEHTANIbHBIX 3a7a4d 1o TemaMm «Metamibsl»y u «Hemeramibl») ¢ coOM0IeHHEM MPaBHIT
Oe30macHOro OOpaIieHus C BellecTBaMH W JTabOpaTOpHBIM 000pyAOBaHHEM, (OPMYITHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH WX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIOJATh TpaBUja TOJIB30BAHUSA XUMHUYECKOW TMOCYION U
nabopaTopHbIM 000pyOBaHUEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIHUSIMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKU IeTIeCO00pa3HOTo
MOBEJICHUsI B OBITY W TPYIAOBOM NEATEIHHOCTH B IIENIAX COXPAHEHHUs] CBOETO 3/I0POBBS,
OKpYKarolllell TPUPOJAHON CpeAabl M AOCTHKEHUS €€ YCTOMYMBOrO pPa3BUTHA, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPTraHUYECKHX
BEIIIECTB, TOHUMas cMbIc nokazarens [1JIK;

c(hOpMUPOBAHHOCTh ~YMEHHWH: OCYIIECTBIATH ICJICHANIPABICHHBIA TIOMCK XUMHUYECKOU
uH(pOpMallMK B pa3IMYHBIX HCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYECKH aHATH3UPOBATH XHUMHUYECKYIO
uHpopMalrio, epepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C MOCTABICHHON y4eOHOU
3a7a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/n

Pa3nea 1. Teopernyeckue 0CHOBbI OPraHN4eCKOM XUMHH

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTtBo
4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIE pecypchl

[IpenMeTr opraHu4ecKO XUMUH.

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

11 Teopus cTpoeHHs OpraHMYECKUX 8 bubmumoreka [IOK
coeaunenuii A. M. byrieposa https://lesson.academy-
content.myschool.edu.ru/catalog
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasbl
Poccuiickas QJICKTPOHHAsA IIKOJIa
I[NpenenbHbIE YIIEBOIOPOIBI — https://vesh.edu.ru
2.1 5 bubnnoreka IIOK
aJIKaHbl, TUKJIOAJIKAaHBbI
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas QJICKTpOHHA MIKOJIa
HemnpenensHpie yriieBo1opoIb: https://resh.edu.u
2.2 14 bubmmoteka [IOK
AJIKCHBbI, aJIKaAUCHBbI, aJIKUHBI
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas QJICKTpOHHA MIKOJIa
ApOMaTHYECKHE YTIIEBOIOPOIbI https://resh.edu.ru
2.3 (apersr) 8 bubmuotexa [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas QJICKTpPOHHAA IIKOJIa
T r— https://resh.edu.ru
24 YIJI€BOIOPOIOB U UX MepepadboTka 4 bubmmoreia HOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas QJICKTpOHHAA MIKOJIa
T Ty — https://resh.edu.ru
2.5 T 4 bubnuotexa [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Hroro no pazneny 35
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Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHns

3.1 Cnuptsl. @enon

KapOoHuIbHBIC COCTMHCHHMS:
3.2 anbAeTUIbI M KeTOHBI. KapOoHOBBIC
KucnoThl. CiioxxHbie 3Gupsl. XKups

3.3 VYriaeBoasl

Uroro no pazneny

Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus

11

21

41

Poccuiickas anekTpoHHas 1mKoiIa
https://resh.edu.ru

bu6nuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/catalog

Poccuiickas anekTpoHHas 1mKoia
https://resh.edu.ru

Poccuiickas anekTpoHHas 1mKoia
https://resh.edu.ru

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru

4.1 AMUHBI. AMHMHOKHCIIOTHI. beaku 12 bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog

Uroro no pazueny 12

Paspen S. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru

5.1 BricokoMonekynsipHble COETUHEHUS 6 bubnmnorexka HOK
https://lesson.academy-
content.myschool.edu.ru/catalog

Hroro o pazneny 6

OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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https://lesson.academy-content.myschool.edu.ru/catalog
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https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

11 KUIIACC

HanmeHoBaHMe pa3ie/ioB U TeM

DJIeKTpoHHbIe (LN (poBbIE)

Ne i/ KoanuyecTtBo
NMPOrpaMmblI o0pa3oBaTe/ibHbIE PeCYPChI
JacoB
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue aToma. Poccuiickas aneKkTpoHHas mKoJia
[Tepuoauueckuii 3aKOH U https://resh.edu.ru
1.1 [Tepuonnueckas cucrema 6 bu6mmoreka [JOK
XUMHYECKHX di1eMeHToB [1. 1. https://lesson.academy-
Memneneesa content.myschool.edu.ru/catalog
Poccuiickas a5ekTpoHHas 1IKoIa
Crpoetine pemecTsa, https://resh.edu.ru
12 MHoroo6pasue BeLIeCTB 8 Bubmmorera LIOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru
13 XUMHYECKUE PEAKIIUU 13 bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Uroro no pazneny 27
Pasnen 2. Heoprannueckasi xumusi
Poccuiickas s5eKTpoHHas mIkoia
https://resh.edu.ru
2.1 Hemeramsr 21 bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Poccuiickas 35eKTpoHHas mIkoia
https://resh.edu.ru
2.2 Merannbl 15 bubnmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/catalog
Hroro no pasneny 36
Pa3gen 3. XuMus 4 :XKU3Hb
Poccuiickas anexkTpoHHas mKoia
MeTo/1b1 TO3HAHUS B XUMHUH. hitps://resh.edu.iu
3.1 5} bubnmoreka [JOK

XUMHS U )KU3Hb

https://lesson.academy-
content.myschool.edu.ru/catalog
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https://lesson.academy-content.myschool.edu.ru/catalog

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68







