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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpefHEro olmiero oOpa3oBaHMs pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Qeneparun», TpeOOoBaHMH K pe3yiabTaraM OCBOeHHs (enepanbHOl  00pa3oBaTeNbHOU
nporpamMmbl cpeanero obmero obpazoanusa(POIl COO), mpencraBneHHbx B DepepanbHOM
rocyaapcTBeHHOM oOpazoBatenbHoM crangapre COO, ¢ yuérom Konuenmum npenopaBaHus
yueOHOro mpeamera «XuMHs» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit @enepauuu,
peau3yomuX OCHOBHBIE 00pa30BaTeIbHBIE POTPAMMBI, 1 OCHOBHBIX MOJIOKeHHH «CTpaTteruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvMHUs Ha YpOBHE YIIyONEHHOrO H3y4YeHUS 3aHMMAaeT BaXXKHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro oOpaszoBanusi yuammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peam3yeMoe B YCIOBUAX JUGPEPCHIIMPOBAHHOTO, MPOGHUIBLHOTO OO0ydYeHUs, MPHU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IKOJBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKU3HH B COLIMyME, a
TaKXKe /IS MPOAOIDKEHHS OOYYECHHs B OpraHU3alMsIX Mpo(ecCHOHATBFHOIO 00pa3oBaHHUsA, B
KOTOPBIX XUMHS SBIISICTCS OJTHOW U3 MPUOPUTETHBIX JUCIIUILINH.

B mporpaMMe mo XuMUM Ha3HAuUCHUE IMpeaMeTa «XUMUS» IOJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, COAepkKaHUsl, pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. (CBHUIETENHCTBOM TOMY SIBISIIOTCSI CIIEAYIOIIME BBHITOITHIEMBIC
MPOTPaMMOM 110 XUMHUU (QYHKITUH:

e uHPOPMAIMOHHO-METOJIMYECKas, pealn3alus KOTOpoH obecreynBaeT MOJyYeHHe
MPEJICTAaBICHUS O LIEJsIX, COJep:KaHuHU, oOmIeil cTpaTteruu OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU MPEAMETA, U3y4YaeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOILAs, KOTOpasi  NIpeayCMaTpUBAaeT  OIpEeleleHUE:
NPUHIUIIOB  CTPYKTYPUPOBAaHHUS H  TIOCIENOBATEIFHOCTH H3YYEHHUS  y4eOHOTO
Marepualia, KOJUYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTePHCTHK; IOAXOJO0B K
(GbOpMHUPOBAHUIO COAEPKATETHHON OCHOBBI KOHTPOJII U OIICHKH OO0pa30BaTeIbHBIX
JTOCTHKEHUH 0O0ydYalomuxcsi B paMKaX HMTOTOBOM arTecTanuu B (QopMe eIUHOTO
roCcy/apCTBEHHOr0 SK3aMeHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® yCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COACPKAHKE, 00sS3aTeIbHOE ISl U3YUCHUS
B paMKax OTHENbHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAHHE €T0 MO KjaccaM, OCHOBHBIM COJEP)KATENbHBIM JTUHUSM/pa3ienam
Kypca;

e 1aéT MPUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, pEKOMEHAYEMOTro JIsl U3YUYEeHHS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YEHHs] Y4eOHOro matepuana c
Y4ETOM JIOTUKH ITOCTPOCHHSI Kypca, BHYTPHIIPEAMETHBIX U MEKITPEIMETHBIX CBS3CH;

e aéT METOAMYECKYI0 HWHTEpIpeTaluio Lelell u 3aJad H3ydyeHUs IMpeaMmeTa Ha
yIrayOa€HHOM ypOBHE C y4€TOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro oduero oOpa3oBaHUs



(JIMYHOCTHBIX, METAIPEMETHBIX, IPEAMETHBIX), & TAaKXKE C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENIbHBIX JCUCTBUN O0O0YyYaromerocss MO0 OCBOCHHUIO COJCP>KaHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3ULUAM B IpPOrpaMMe IO XHMMHUU IPEAyCMOTpeHa
IIPEEMCTBEHHOCTh € OOy4€HHEM XHMUU Ha YpPOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npejiesiaMd  yCTAaHOBJICHHOM MporpaMMoil MO XHMHUH  00s3aTeIbHOM  (MHBApUAHTHOM)
COCTABJISIIOLICH CoAep KaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTaBIISIONIEH, KOTOpas JOJKHA OIPENENIATHCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO MPOuIs O0yICHHS.

B cootBerctBum ¢ koHuentyaibHbiMUA mojoxeHusmMu DPI'OC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeaHero o0miero o0pa3oBaHUs XUMHsI Ha YPOBHE YIIyOJIEHHOIO M3yYeHMs HalpaBiIeH
Ha pealM3allii0 IPEEeMCTBEHHOCTH C MOCIEAYIOUIMM 3TaloM IOJIyYeHHUs XMMUYECKOIro
o0pa3oBaHMsl B paMKaX M3y4Y€HHUS CIEUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3axX M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopaszosanus. B 31oil cszu
u3yuyeHue rmnpeaMeTa «XUMHS» OPHEHTUPOBAHO IPEUMYIIECTBEHHO Ha paclIMpeHHe U
yriayOjieHue TEeOpeTHYECKOW M IMPaKTHUYECKOW IMOArOTOBKM OOYyYaroluxcs, BbIOpPaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHUsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEYIOIEro MOdyYeHUs
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccruonansHoro odbpasosanusi. Hapsmy ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTebHOW IPOrpaMMBbl CpeJHero oOuiero oOpa3oBaHUsl M3y4YeHHE NpeaMeTa «XUMHsD
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTHS 00yJarommxcs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTEIEKTYaIbHBIX YMEHHUH, YMEHUH paliioHaIn3auu y4eOHOTro
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENIBHOCTH, HMMEIOUMX  MEXIUCUUIUTMHAPHBIH,
HaANPEIMETHBIN XapaKTep.

CocraBmsitomiuMH  nipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3y4YEHHS SIBISIOTCS
yriyonéHnubie Kypeel — «Oprannueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alliu COJIEp)KaHUs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrayOaEHHOTO ypOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs NpeAMeTa. JOTa CUCTEMa 3HAHUM IOJIy4aeT ONpPEJEIEHHOE TEOPETHYECKOE
JOTIOJIHEHNWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonbIIUi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecrieyeHa
BO3MOXKHOCTh 3HAYUTEIBHOIO YBEIMUYEHUs 00bEMa 3HAHMH O XMMHUYECKMX DJEMEHTaxX |
CBOWCTBaX UX COEJMHEHUH HA OCHOBE PACIIUPEHUS U yIIyOJEHHs MPEICTABICHUH O CTPOSHUU
BEIIECTBAa, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuonuueckoil  cuUcTeMbl ~XHMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUH Npu e€ oO0pa3oBaHMU U pa3pyLIEHUH, a TaKXKe C
TOYKHM 3peHUs] MeXaHu3MOB €€ oOpa3oBaHus. 3yueHue THUIIOB peakuuil JOMONHAETCS
(dbopMHpoBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIEcCaxX U JIEKTPOIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYecKod XHMHMM IIPU PACCMOTPEHUU PEaKLUOHHOU



CITOCOOHOCTH COSMHEHUN YyIeseTCss 0c000€ BHUMaHUE BOMPOcaM 00 dJIEKTPOHHBIX I deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HaYeHne WMeeT TO, YTO Ha COJEpKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
M3Y4YEeHUs Ui KJIAcCOB ompeAenéHHOro mnpoduis (rIaBHbIM 00pa3soM Ha HUX CTPYKTYpYy H
XapakTep IOMOJHEHMH K 001Iel cucTeMe NpeIMEeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TpPEAMETa I KIACCOB XHWMHUKO-(DH3MYEeCKOro
npoduns 0obIIOe 3HAYCHHE OYyAyT UMETh DJIEMEHTHI Y4eOHOTO MaTepuana 1mo oOmel XUMHH.
[Ipu u3yueHum mpenMera B JaHHOM cCiyyae aklEHT OyJeT caenaH Ha OOLIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI T€OpuUs
(MonexynsipHasi Teopus B (HU3MKE), 3aKOHBI COXPAaHEHUS MAacChl W DJHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 e Bpems B coliep:KaHUU MpeaMeTa Uil KJIaCCOB XUMUKO-OHOJIOTHYeCKOro nmpoduis
OonbIIMiA yAENbHBIN Bec OyneT UMETh OpraHuueckas XuMus. B aToM ciyuae mpegocraBisieTcs
BO3MOXHOCTB JIJIs1 60s1ee 00CTOSATENLHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KISTKH KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJIAT, K TIPUMEPY, TaKH€ CTPYKTypPHBIC
KOMIIOHEHTBI, KaK JHMU/bL, OCJKU, YIIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. [lpu stom
3HAHUS O COCTAaBE M CBOWCTBAxX MpEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHHMYECKHUX BEIIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHS CYIIIHOCTH MPOILECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPCHUSI.
B mmane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTUYECKOTO MPUMEHEHHUs Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«Xumus» Ha yriayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBSI3AX C y4eOHBIMU
peIMeTaMH, BXOJISIIUMHU B COCTaB MPEIMETHBIX o0nactell « EcTeCTBEeHHO-HAyYHBIE TPEAMETED,
«MaremaTuka u nHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATYypay.
[Tpu u3yueHun ydeOHOTo mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
MIEPBOCTETICHHOW 3HAYMMOCTH SIBISICTCS (DOPMHUPOBAHHE OCHOB HAYKH XHMHH KakK 00JIACTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOW NEATENPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYyNbTyphl. Pemienue 3Toil 3amaun Ha yriayOn€HHOM ypOBHE H3ydeHUSs
peaMeTa mpeArnoaaraeT peaan3auio Takux enei, Kakx:
e (opMupoOBaHHE IMPEJICTABICHHUIA: O MaTePHAIHLHOM €IWHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBICHUI TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ BemyImiei posm B 00ECIIEYeHNH YCTOMYMBOTO PA3BUTHSI YEIOBEYECTBA: B PEIICHUU
npoOJIeM HKOJIOTUYECKOH, YHEPreTHYeCKONH W MHUINEBOW 0e30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JaHUM HOBBIX MAaTepUalOB, HOBBIX HWCTOYHUKOB DJHEPrUH, B
o0ecrneyeHu  palKOHAJIBLHOTO MPUPOIOTIOIH30BAHUS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U O0IIEH KyJIbTYpHl YeJIOBEKa, a TAKKE HKOJIOTUIECKH 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO U IIPHUPOTHON CPEJIE;

® OCBOCHHE CHCTEMbl 3HAaHUU, JIEKAIIMX B OCHOBE XUMHUYECKOW COCTABIISIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHITHHA, 3aKOHOB H
TEOpUH XHWMHUHU, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJUHAMHYCCKHX W KHHETHYECKUX 3aKOHOMEPHOCTSX IPOTEKAHHUS XWMHUYCCKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHUHU, PACTBOpaX M JUCHEPCHBIX cHUCTEMax, 00 00X
HAYYHBIX IPUHIUTIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue Yy OOYYArOIIMXCS OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XWMHUYECKUX 3HAHWA JUisi OOBSCHEHHWS KIIOYEBBIX HUACH U mpobiem



COBPEMEHHOM XUMMH, A7 OOBACHEHHMs M HPOTHO3UPOBAHUS SIBICHHUH, HMEIOLINX
€CTECTBEHHO-HAYYHYIO MPHPOJY; T'PAMOTHOIO pEIIeHUs MpoOJieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IO3ULHUHA 3KOJIOIMYECKOU
0€30I1aCHOCTH MOCIJIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON J1€ATEIBHOCTH YEIO0BEKa,
CBSI3aHHOW € XUMHMUYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepaboTKOM
BELIECTB;

yriayOJieHHe TPEeACTaBICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKIX
ABJICHUM, MMEIOIIMX MECTO B MPUPOJE, B IPAKTUYECKOH JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B muane peanuzanuy  1EpBOOYEPENHBIX BOCHHUTATENBHBIX W PAa3BUBAIOIIUX (YHKIHUN
LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0IIero oOpa3oBaHUS IPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yri1y6JIE€HHOM YpOBHE 0CO0YIO aKTyaJIbHOCTh IPHOOPETAIOT TAKUE LIEIH U 3a/1a4H, KakK:

BOCIHUTAHUE YOEXKIEHHOCTH B T[O3HABAEMOCTH SIBICHUI MPHUPOMABI, YBAKEHUS K
MPOLECCY TBOPYECTBA B OOJIACTH TEOPETUYECKHX U MPHUKIAJHBIX HCCIEIOBAaHUI B
XUMHUH, (GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPONIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOECHMSI 00I11€UEIOBEUECKUX IEHHOCTEM;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydaromuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEIIHOU
npodecCHOHATIBLHON M OOLIECTBEHHOW IesITeIbHOCTH, OTBETCTBEHHOIO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

dbopMUpOBaHHE YMEHMH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOJIb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJNbTypbl, NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH JEATEIBHOCTH.

OO0mee 4YuCIO YacoB, MPEIYCMOTPEHHBIX /s M3yYeHUS XUMHUHM Ha YriyOJeHHOM YPOBHE
cpenHero odmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHbple BO3MOXKHOCTH aroma yriiepoja. XUMHUYECKask CBA3b B OPraHUYECKUX COECIUHEHUSX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIN). THUIIBI NepeKpbIBaHUS aTOMHBIX OpOUTaJIeH, G- U
n-cBa3u. OnuHapHasi, ABOHHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€il B MoJeKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJaeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHUSI OPraHMYECKUX COEAMHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUOB:
pa3BEpHyTas, COKpall€HHas, CcKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIyKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BewecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coequaennii (IUPAC) u TpuBnanbHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcobenHoctn W kinaccuukanus — opraHMdeckux  peakuumi.  OKHCIUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHUE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMonorudueckuii psii ajnkaHoB, oOmiasi (Gopmysia, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYN alKaHOB, SP>-TMOPUIM3AIMS ATOMHBIX
opburaneit yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHUs], U30MEpPHU3alUH, JerUIpUpOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyuyeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH CTPOECHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIIoaIKaHOB. COocOoOBI MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psi aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYN aJKeHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneit
yriaepoaa, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKUHUM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMEpHU3auuu U okucieHus. lIpaBwiio MapkoBHHKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBs3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX  CBOMCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI MosTy4eHus U IpUMEHEHHUE allKaIueHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHoB, oOmas GopMmyia, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aIKHWHOB, SP-THOPHAM3ALMUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBbIE peaklMH Ha TPOilHYy0 CBs3b. CrocoObl
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30JIa.
Odusnyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Jla M €ro TOMOJIOTOB: pPEaKIUu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM JICHCTBUN 3aMeCTUTEINCH
B OCH30JILHOM KOJIbIIE Ha MpPUMEPE aJKUIBHBIX PAIUKAIOB, KapOOKCUIBHOM, THIPOKCHIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMICTB CTHpOIIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YTJIEBOI0OPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yIroib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHM, KaTaTUTUYECKHUM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY Pa3INYHBIMU KJIACCAMH YTIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3ameleHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpyMNIly, LHMAHOTPyMIy, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wiénoun. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LIHMHKOM. lIoHATHE O MeTaloOpraHM4ecKuX COEOUHEHMSX.
Vcnonb30BaHue TralOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHHsS BEIIECTB M MX MPEBPALECHUI: HU3ydYeHUE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciiBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHApY)KEHHE YIJIEpOo/Ja W BOJOPOJAa B OPraHMYECKUX BEIIECTBAX,
NOJyYeHHEe STUJICHA U H3YYEeHHE €ro CBOMCTB, O3HAKOMIIeHHE ¢ Kosuekiusmu «HedpTts» u
«Yroiap»y, ¢ o0pasnamu IlacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeinHeHUsl.

[IpenenvHble OnHOATOMHBIE cHUpPTH.. CTpoeHHE MOJIEKYN (Ha NpuUMepe MeTaHojla U
sTanona). ['omonoruueckuii ps, odmas Gopmyina, u3oMepus, HOMEHKJIATypa U KJIacCH(pHUKAIIUA.
dusnyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIAMH ~ CIUPTOB. XHMMHYECKHME CBOMCTBA: PpEAKIUU 3aMEIICHUS, JEeTUAPATALNH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HyKJIeopuIbHOTO 3aMenienus. JleiicTBre Ha oprann3m yenoBeka. CrocoObl MOTydeHHs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha QeHon. TokcmuHoCcTh (erona. CrocoObl MOoNMydeHHs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEITUHEHUST — aIbJErHIbl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MeEpUsl M HOMEHKJarypa. PU3WyYecKue CBOMCTBA ajbJIETUI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TpefeNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTU CTPOEHHS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBA, peaklus STEpUPHUKAIUHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KAPOOHOBBIX KHCIIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
OCOo0eHHOCTH CBOMCTB HENMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIJIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. ['omonornueckuit psa, obmas Gopmyia, H30MepUsi 1 HOMEHKJIATYpa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIINX OCTATKH HEMPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBoaoB. Kiaccudukauus yrieBogoB (MOHO-, AW- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxiaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpylN, CIOMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajabTo3a U JlakTo3a. BoccraHaBnuparommue u
HEBOCCTaHaBIUBAarOLMe aucaxapuiel. ['maponus nucaxapunoB. HaxoxzaeHwe B mpupone u
npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHME MaKpOMOJIEKYT
Kpaxmaja, TJMKOTeHa W Leuioio3bl. (PDui3nuyeckue CBOMCTBa Kpaxmaia M IeJITHOI03BL.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHUMHUYECKHE
CBOWCTBA I[EJUTIOJIO3BI: THAPOIIH3, TOIy4YeHUE F3PUPOB 1euTt0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



DKcrepuMEHTaIbHBIE METOJbl M3yUEHUsS BELIECTB W HUX IPEeBpallleHUi: pacTBOPUMOCTH
pa3IMyYHBIX CHUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BaHKE BUAEOMATEpUaIoB), KAUECTBEHHbIE PeaKlUy Ha
anbpAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumoneiicTBue kKpaxmana C HMOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crnupthl U ¢eHonbl», «KapOoHoBbIe KUCTOTHI. ClI0XKHbBIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKue U apoMaTHUECKUe; MePBUYHbBIC, BTOPUUHBIE U TpeTHuHble. CTpOCHUE MOJIEKYII,
oOmas dopmyina, u3oMepusi, HOMEHKJIATypa U (pU3UUYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMaTtuyeckoro psjaa. CtpoeHue aHwivHa. BzaumHoe
BIIMSTHUE TPYIIl aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [losyyeHne aHWIMHA U3 HUTPOOEH3011a.

AmMuHokucnotel. Homenkmarypa u uszomepus. OTaenbHbIE TNPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUH, peakius IOJUKOHACHCAIUH,
oOpa3oBaHHe NENTHAHOM cBsA3H. bruonornueckoe 3HaueHMe aMUHOKHUCIOT. CHHTE3 M THIPOJIHU3
NENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enKOB B BOJIe, IeHATypauus OelKOB IMPU HarpeBaHWUH, I[BETHbIC pEaKIMM Ha OCNIKH, pelIeHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHMe OpraHUYECKUX COCAMHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeOHss MOJIeKysipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
NOJMBUHUIIXIIOPU]I, HOJUCTUPOIL, MOJMMETUIMETAaKpUIIaT, MOJIMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HatypayibHbIE (XJIOMOK, IIEPCTh, HIENK), HCKYCCTBEHHBIE (BUCKO3a, AlleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, dBJIEKTPONPOBOASIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJUMEpPHI).



OKCIIEpUMEHTAIbHBIE METO/Abl U3YUYEHHS BEIIECTB U UX MPEBPALECHUNA: O3HAKOMIICHHE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, peIIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IJ1IaCTMAcC U BOJIOKOHY.

Pacuérnpie 3anaun.

Haxoxnenue MonekyasipHON (pOpMyJIbl OPTaHUYECKOTO0 COSTUHEHHS IO MAacCOBBIM JIOJISIM
AIIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJSIPHOH (OpMyJBl OpraHUYECKOro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA Ha OCHOBE €ro XMMHYECKHX CBOICTB WJIM CIIOCOOOB MOJIy4YeHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBS3€HM MpU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHS,
3aKOH, aHAJIMW3, CUHTE3, Kiaccu(ukanus, HaOIIOJeHHE, U3MEPEHHE, IKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opranusM, SKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OCNKH,
YTJIEBOIBI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHOoNorus: NUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHHUS, MOIOIINE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTHUYEeCKUE YpPOBHU U TOIYpOBHU. ATOMHbBIE
opourtanmu. Kiaccudukanuss XMMUYECKHX 3JEeMEHTOB (S-, pP-, d-, f-anemenTsi). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTATsIM. DIEKTPOHHBIE KOH(QUTYpallMd AaTOMOB JJIEMEHTOB
NEPBOro—4eTBEPTOrO0 TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, DIIEKTPOHHbIE
KOH(UTYpal HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XuUMUYECKUX dieMeHTOB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TMPOCTBHIX M CIOXHBIX BEIIECTB MO TPyIIaM H
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGCHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
U JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. Bogopoanas cBsi3b. MEXMOIEKYIISIPHBIE B3aUMOICHCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHUsx. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBl KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbix cuctemax. Mctunuble pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJS BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HaceilleHHble ¥ HEHaCBIILEHHBIE  PaCTBOPHI,
pacTtBopumMocTbh. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUs
OTJIENbHBIX MPEJCTABUTEIICH HEOPTraHUIECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUU MPU XUMUYECKHUX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aTropsl.

OOpatumbie u HeoOpaTHMble peakuud. XuUMHUYecKkoe paBHoBecue. KoHcTaHnTta
XUMHUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOUIME HA MOJOKEHUE XUMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTtnueckas aucconuanus. CunpHble U ciabble  2neKTponuThl. CTeneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENNbHBIE peakiuu. CreneHb okucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTaIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUE
MEepPOKCHIa BOJOPOJAa B TPHCYTCTBHHM KaTaJIM3aTOpa, MOJETH KPUCTAUIMUECKHX PEMIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumus.

ITonoxxenue HemetaiuioB B llepuogmueckoit cucrteMe xuMuueckux sneMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, ¢uznueckre M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaJUIaMH M
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crocoObl MmomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOpOBl. BakHeHne KHUCIOPOACOAEPIKAIINE COCAMHEHUS TajJOTeHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMYy4YeHHsI rajioreHoB. [IpuMeHeHne raioreHoB u
UX COEAUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M o30Ha. Oxcuasl u
HEPOKCH/IBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Okcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIydeHHs, (pu3MUeckrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
yI0OpEHUSI.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyudeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ya00peHUsI.

VYriepon, HaxoxIeHWE B Tpupone. AJmorporHble Momudpukanuu. Dusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcup yriaepoaa(lV), yrompHas kucinota u €€ coiu. AKTUBHPOBAHHBIA Yrojib, aAcopOLus.
Oynnepensl, rpadeH, yriaepoaHsie  HAaHOTPYyOku. [IpuMeHeHWe MPOCTBHIX  BEIUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUIbl CTEKIA.

[Tonoxenune meramwioB B [leproanyueckoit cucteMe XUMHUYECKUX IeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTaaoB. O0mue pu3nyecKkue CBOWCTBAa METAJLIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA Ppsfl  HampsbDkeHUH  MeTaioB. OOmme crnocoObl  MOMydeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILITYPIusl, eKTpomeTautyprus. [lonstue o koppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metamioB |A-rpynmer [leprogndeckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, pusnueckue U XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoit cucTeMbl XUMHYECKHX
DJIIEMEHTOB. MarHuii M KaublMid: TMOJdy4YeHHe, (QU3NYecCKue U XUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTH BOJIbI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHUH: TIOMy4YeHue, (GU3NYeCKne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mnoOouHbix noarpynmn (b-rpymm) Ilepuomuueckoit
CHCTEMBI XUMHYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u OUXpoMaTrhl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[TosrydyeHue u npuMeHEHUE XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuid. Baxueiimme
coenunenus: Mmapranna(ll), mapranua(lV), mapranna(VI1) u mapranua(VIl). [lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



Du3nYeCcKne U XUMUYECKHE CBOMCTBA XKeJe3a U €ro coequHeHn. OKCUIbI, THAPOKCUIBI 1
conn xkene3a(ll) u xeneza(lll). [lonmydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nonyuyenue, Gpu3NYeCKue U XUMUYECKUE CBOIICTBA. AM(DOTepHbIe CBOIICTBA OKCHAA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHUS BEHIECTB MU MX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETaJJIOB, TopeHue cepwl, Qocdopa, xenesa, MarHus B KHUCIOPOAE, H3yueHUE
KoJuleKuun «MeTtamibl W CIIaBb», B3aUMOJECHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIJIOT U IIeJI0uel, KaYeCTBEHHBIE PEaKI[MU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJIEUCTBUE THMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqmHEHUS», «A30T U Pochop 1 X coeTMHCHUSD», « MeTaITBI TJIABHBIX TOATPYIII,
«Mertamibl MTOOOYHBIX TTOATPYIII.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMS ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUsI BaXKHEUIIIUX
BElIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiieHHbIe
CIOCOOBI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’KaoIeld cpeabl U
€ro 1nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuna ucCmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. [IpaBumia Ge3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTe€pualbl, KPACKH, CTEKJIO0, Kepamuka. MaTepuaibl
JUIs1 3JIEKTpOoHUKH. HaHoTexHonorum.

Pacuérnbie 3amaun.

PacuéTter: Maccel BemiecTBa win 0OBEMaA Ta30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOTUIECTBA
BEIIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKllMd, €clid OJHO M3 BEIIECTB JTaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, MOJIM BBIXOJIA TMPOIYKTAa PEAKIUU OT TEOPETHUECCKHU
BO3MO>KHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpHU U3YYEHHH OOIIEl M HeOpraHMYecKoi XMMUU B
11 xmacce ocymiecTBIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK ¥ MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOI'O [IUKJIA.



OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
HKCIIEPUMEHT, MOJICJIb, MOJICIIMPOBAHHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUA YPOBEHb, BEIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
MU3MEPEHHUS], CKOPOCTh, PHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTIEBOJIbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTh, METAJUTYPrus, CTPOUTENbHbBIE MaTepUabl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeameTra «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCSH POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CAMOOIPENENIEHUIO;
HaJIMYyue MOTHUBALlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOydYaromuxcs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH_ICCTBG npaBujiaMM W HOpMaMu HOBCACHUA; HAJINYUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYphl; CIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MpeaMeTa « XHMHS» OTPAXKAIT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYYaAIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3yJbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON M MPAKTHUECKON JEATEIIEHOCTH 00YYaIOIIMXCS B MPOLIECCE Pealn3alnuu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUs K
3aKOHY U NMPaBOMNOPSAKY;

NpEaACTaBJICHHUA O COLNMUAJIBHBIX HOpMax W IMpaBUIaX MCEKINYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHNN y‘~I€6HBIX W ITO3HABATCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

OEHHOCTHOI'O OTHOHICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEYECCTBCHHOM
XAMMUH,

YBa)KE€HHUsI K MpoOllecCy TBOpYECTBAa B 00JACTH TEOPUU U MPAKTUUECKOTO MPUIIOKEHHUS
XMUMHH, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0IEHHH,
KPOMOTIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘—IéHI)IX H IMTPAKTUKOB;

UHTEpeca M TI03HABaTEJbHBIX MOTHMBOB B TIOJYYEHHH M TMOCIEAYIOIIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

COCOOHOCTH OIICHUMBATh CHUTyallMd, CBA3aHHBIC C XHUMHUUYCCKUMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKK CBOHUX TOBapI/IHIeﬁ C HOSI/IHI/II\/'I
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS ITOCIEACTBUH ITOCTYIKOB;

4) popmMupoBaHuS KYJbTYPBbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 310pOoBOro M 0Oe30macHoro obpasza XKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAWNBUAYAIHHOTO U KOJUICKTUBHOTO O€30MacHOIO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATEIBLCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpOodecCHil pa3NIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPACKTOPUH OOpa3oBaHUA,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUSI YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEH M
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BAXKHON POJNM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHOM
KyJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
00ecIeueHnH yCIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHUs CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHUS JieJIaTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX ()AKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUIIMHAPHBIC
(MexmnpenMeTHbIe) 0OLIeHayYHbIe OHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAyYHON KapTHHBI MUpa
U crienu(UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHeE);

yHMBEpcalibHble ~ yueOHble  JAeHCTBHS  (TO3HaBaTeJbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHbIE), oOecreuuBaronie (QopMUpoBaHUME (PYHKIHMOHAIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIOCOOHOCTh ~ OOy4alolIUXCsl  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHON ITPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTe/ibHBbIC YHMBeEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LICIISIMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBIICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU TJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YHYACMBIMU ABJICHUSAMMU,

CTPOUTH JIOTUYECKUE pACCYXKJCHUS (MHIYKTHUBHBIC, JACIyKTUBHBIC, MO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBICHHSX, (HOPMYITUPOBAThH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuud — TpU pPELIeHUH Yy4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIEC INPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJOB HAYy4YHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLU;

dopMynHMpoBaTh IENTM M 3aJaud  HMCCIEJOBAHHUSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHUMH;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHMS YYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBINH OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISipHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHAJIM3UPOBaTh HMH(DOPMAIMIO PA3JIMYHBIX BHUIOB U (OPM MpencTaBieHUs, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

dbopMynpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI IpU IOHCKE U O0TOOpe
uH(popMalu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPeIeIEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOpMy IpelcTaBieHUs] UHPOPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uHpopMaluell: MPUMEHATh MEXIpeIMeTHble ((pHU3MUecKue M MaTreMaTU4yecKue) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TUAJIOTa U/WUJTN JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOH HpCI[J'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C MpPE3EHTaluel pe3yJbTaTOB MO3HABATEIbHOM AESATENbHOCTU, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU BBIINOJHEHHUH XUMHUYECKOTO
9KCIIEPUMEHTAa, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuyu y4eOHOro MpoeKkTa, U (POpPMyIMpPOBaTH BBIBOJBI MO pPE3yJbTaTaM IMPOBEIEHHBIX
WCCJICIOBAHMA IMTyTEM COTTIACOBAHUS MO3UIIUHN B X0/1€ 00CYXIeHUs 1 0OMEHA MHCHHSIMH.



PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOPUTM JIE€UCTBUN IIPU BHIIOJHEHUM Y4E€OHBIX M HCCIIENOBATENbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyUYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOTrPAMMBbI [0 XMMHUHU Ha yriyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMU» HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI NEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa3oBaHNI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYallUsiX, a TAaKKe B PEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YJbTaThl IIPEICTABIICHBI I10
roJaM U3y4eHHUs.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPaKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUI: O MecTe W 3HAYCHUHM OPraHUYeCKOW XUMHM B
CUCTEME €CTECTBEHHBIX HayK U €€ POJu B 00ECIeUeHUN YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
pelieHuu mpooJieM IKOJOTHYECKOM, IHEPreTUUEeCKOW M TMHUIEBOM O€30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUAOB, HOBBIX HCTOUYHUKOB HHEPIUU, B OOEClEeYeHUU
paLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOILIEH KyJIbTyphl
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/J0pPOBbIO H
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, TMOpHUIIM3alvs aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKeNler,
GyHKIIMOHATIbHAS TPYINA, pajuKan, CTPYKTypHble (Qopmymbl (pa3BEpHYTHIC, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyecKkasi, ONnThyecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHUS; TEOPHH, 3aKOHBI (mepuoandeckuil 3akoH [I. M. MenzaeneeBa, TeopHst CTpOEHUS
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS W TPEBpaAlleHMs] DSHEPTUM NPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMWM, MUPOBO33PEHUYECKUE 3HAHHU, JIEXKAIIUE B OCHOBE IOHMMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJIeKylax (MHAYKTUBHBIA U
Me30oMepHbIi 3 dexTri, opuentanTsl | u |l pona); dakronoruueckue cBeneHUS O CBOMCTBAX,
CoCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHBIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJA, IepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHITHIA, YCTAHABIINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKUX COEIMHEHU;

c(OpPMHPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISI COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKIX BEUIECTB;

COCTaBJISITh YpaBHEHUS XHUMHUYECKUX pEaKUMd U  pacKpelBaThb HUX  CYIIHOCTE:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IOCPEICTBOM  COCTABIICHHUS  AJIEKTPOHHOIO
OamaHca JTHX peakUuuid, peakuii MOHHOTO OOMeHa IyTEM COCTaBJICHHS WX TOJHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBATh MOJEIM MOJEKYJl OpPraHMYECKHWX BEIIeCTB Ui WJUIIOCTPAllUU HX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATH PUHAJICKHOCTh U3YYCHHBIX OPTraHMIEeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONMpPEeAECIEHHOMY KIIACCy/TPYyIIe COeNMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS
JUI  OTACTBHBIX MPEICTaBUTENCH OPraHMYECKUX BEIIECTB (ITWUJICH, AaleTHJICH, TOYOJI,
[JIMIEPUH, STWICHTIUKONb, (GeHoN, (OpMaNbIeTHA, aleTadbJCTH]l, AaleTOH, MypaBbHUHAS
KHCIIOTa, YKCYCHasi KHCJIOTa, CTEAPUHOBAas, OJICMHOBAs, MaJbMUTHHOBAs KHUCIOTHI, TJIHUIIHH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHWIIUH, TMBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c()OPMUPOBAHHOCTh YMCHHS ONPEACIATh BHUJ XUMHUYCCKOW CBSI3M B OpPraHUYECKHX
COCIMHEHUSX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIAHAS CBA3b);

c(OpPMUPOBAHHOCTh YMEHHsI TMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemiecTB A. M. byTtinepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOMCTBA THITHYHBIX MPEICTaBUTENEH pa3InYHBIX KIACCOB OPraHUUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AKHMHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIIUPTOB, ANBJICTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEITKOB, YTIIEBOAOB (MOHO-, TU- U TIOJMCAXapPHUIOB),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKAY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKINH ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (OPMYIL;

c()OPMHUPOBAHHOCTh YMEHHUS TIOATBEPXkJIAaTh HAa KOHKPETHBIX TIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOH CBSI3U (G- U T-CBSI3U), B3aMHOTO BIIUSTHUSI aTOMOB U TPYIITT aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh MCTOYHUKH YIIEBOJAOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CIOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUU O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HaONIOJICHWH, W3MEpPEHUHU, MOJCIHPOBAHUH, OKCIEPUMEHTE (pealbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH OTH 3HAHHUS;

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NEeSTeIbHOCTH — aHalM3 WU CHHTE3, CpaBHEHHE, O00O0OIEeHHE, CHUCTEMaTH3allhiO, BbISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl M3yYEHHUs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUIMHU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB Ui 0Oojiee OCO3HAaHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHUS U IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIHUX €CTECTBEHHO-
HAY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XApPaKTEPU3YIOIIMX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMyIbl BEIIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, ITNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHAIM3UPOBATh U OLEHUBATH C MO3UIMN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOM BeIIeCTB, HCHOIb30BATH IOJTYYEHHbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIbHO IUIAHUPOBAaTh U MPOBOJUTh XMMHMUYECKUMN
9KCHEPUMEHT (IOTy4YEeHUE U U3YUYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OPraHUYECKHX BEILECTB,
pelIeHHe OHKCIEPUMEHTAJIbHBIX 33Jad 10 pacloO3HaBaHUIO OPraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0opyoBaHueM, (HopMyJIUpoBaTh IENIb HMCCIECIOBAHUA, NMPEICTABIATh B pa3iU4yHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila HKOJIOTUYECKH 1IeJ1eCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM
JESATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 370POBbS, OKPYKAIOLIEH MPUPOAHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBUS Ha >KUBbIE OPraHU3MBI ONpPEETIEHHBIX
OpPraHMYeCKHX BENIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  1LI€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOLIIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANIPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, HMHTepHET M Jpyrue), KPUTUYECKH aHAIU3UPOBATh XHMHUYECKYIO
uHpopMalrio, nepepadarbiBaTh €€ U UCMOIb30BaTh B COOTBETCTBUH C IMOCTABICHHON y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HAaBa€MOCTHU SIBJICHUM MPUPOIBI, O MECTE M 3HAYEHHH XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00ECIEYeHUH YCTOWYMBOIO PA3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M NHIIEeBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWH  PalMOHAIBHOTO
IPUPOONOIb30BaHUA, B (POPMUPOBAHUU MUPOBO33PEHUS U OOILEH KYJIbTYpPbI UEJIOBEKA, a TAKXKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEE;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIOINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMA, U30TOIbI, JJIEKTPOHHAsA 000JI0UKa aToMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30OYKAEHHOE COCTOSIHHS aroMma, THMOpHIH3arivs
ATOMHBIX OpOWTaneii, WOH, MOJCKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUsI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, MeETauIMuecKasi, BOJOpOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKLHUs, PAcTBOP, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XMMUYECKON pEaKIH, CKOPOCTh XUMHYECKOM
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUYECKOU
aucconuanuu, nepuoandyeckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS W IMPEBpALICHUS HEPruy IPU XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHBbIEC MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJEKYJSIPHOM YPOBHSX; IPEIACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSAX  HX
NpPOTEKaHUs, O XUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMAax;
dakTonornueckue CBEJCHUSI O CBOWMCTBAX, COCTaBe, NMOMYyUYEHUU U OE30MacHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
0OIIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHUS
dbopMyn BEHIECTB W YypaBHEHUN XHMHYECKUX pEAKIM, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC Ha3BAHUS OTICIbHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUECKOU PEIIETKA KOHKPETHOTO BEIIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yYMEHUM: KIAaCCU(UIMPOBATH: HEOPTraHWYECKHUE BEHIECTBA MO HUX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyromnux
BEIECTB, TEIUIOBOMY J(PQEeKTy peakiuu, W3MEHEHHUIO CTeNeHEed OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTUIO KaTajiu3aTopa W JPYTUe); CaMOCTOATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU I KIaCCH(PUKAINHI H3y9IaeMbIX BEIICCTB M XUMHYECKUX PEaAKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTepPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.M.
MenieneeBa, UCHOJIb3Ys MOHITHUS «IHEPTETUUECKUE YPOBHUY, «IHEPreTUUECKHE MOJAYPOBHUY,
«S-, p-, d-aromHBIE OpOUTAIN», «OCHOBHOE W BO30YXKIEHHOE HIHEPreTUYECKHE COCTOSHHS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XMMHUYECKHUX JJIEMEHTOB M HX
COEMHEHMH 10 nepuojaM U rpymmam Ilepuoguueckoii cucremsl [. 1. MenneneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH) OOIHME XUMHYECKHE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHHE IEHETHYECKON CBSA3U
MEXJly HEOPTraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPECTBOM COCTABIICHHS 3JICKTPOHHOTO OajlaHCca 3THX pEaKIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOJIN3A; PeakIuil KOMILIEeKcooOpa3oBaHMsl (Ha MpUMEPE THIPOKCOKOMIUJIEKCOB LIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM HMX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKXKe XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUECKHUE PEAKIIMHU, JIEKaIINe B OCHOBE
IPOMBIIIIEHHOIO TIOJYYEHUs] CEpPHOW KHUCIIOThl, aMMMaka, OOLIME Hay4dHble IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHWYECKUX BEIEeCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUS COOTHOILICHUSI PUCK-TIOJIB3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
OpUpoabsl  — HAONIOJCHHWE, W3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHbId U
MBICTICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTHh 3TU 3HAHUS MPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IPUPOJIE, MPAKTUUECKOM 1€ATEIbHOCTH YEI0BEKa U B IOBCEHEBHOMN KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IIPEAMETOB Uii 0ojiee OCO3HAHHOI'O
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUETHI: C UCIIOIb30BAaHUEM MOHATUN «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIUs»; Macchl BellecTBa UM o0bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklnu; 3HaYeHUs BOJIOPOTHOTO MOKA3aTellsl paCTBOPOB KUCIIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOAYKTa peaKkluu, €CId OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WM JaHO B H30BITKE (MMEET NMPUMECH); JOJIH
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHUI ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH XMUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEIEHUE CPEJIbl PACTBOPOB BEIIECTB C OMOLIBIO UHIMKATOPOB,
U3yYeHHE BIUSHHUS pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuH, pelIeHne
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemaMm «Metamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMH U J1TaOOpaTOpHBIM 000pyJoBaHHEM, (OPMYIUPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3UYHOM (QopMe pe3ysbTaThl dIKCIEPUMEHTAa,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOIIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TOCYI0ON U
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHHs C BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKLHUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIOBOH JEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3710POBbA,
OKPYXaIoIllell MPUPOAHON CpeAabl M AOCTHKEHUS €€ YCTOWYMBOIO pPa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MMOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HaydHas M ydyeOHO-HayyHas JUTepaTypa, CpelCcTBa
MaccoBoi uHopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOM
3a/1a4en.
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padoThI padoTsbI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 9 1
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1
BEIIECTB
1.3 XUMHYECKUE PEAKIUN 19 1 3
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi Xumust
2.1 Hemerannsl 31 2 3
2.2 Mertasmibl 23 2
Hroro no paszneny 54
Pazgen 3. Xumus u :Ku3Hb
31 Mertobl NO3HAHUS B XUMUU. XUMUS U 9 1
KU3Hb
Hroro o paznueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 8
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