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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
Qenepanum», TpeOOBaHMNH K pe3ylnbTraTaM OCBOCHHUS (enepasibHOM  00pa3oBaTEIbHON
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHsS» B 00pa3oBaTelbHBIX opraHm3anusax Poccwiickoit ®dexpepanum,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyOJNEHHOTO W3YYEHHUS 3aHUMAeT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0I1e00pa30BaTEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3HauYeHHE mpeaMera «XHMHUsS» TOIY4aeT IOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. (CBHUIETENBCTBOM TOMY SIBIISIIOTCSI CIIEIYIONIME BBIOJTHSIEMEIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

¢ UHOPMALIMOHHO-METOINYECKAs, peanu3alus KOTOpoHM o00ecneunBaeT MOJIy4YeHUe

NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOUIUXCS CPEICTBAMU NpPEAMETa, U3y4aeMoOro B PaMKax KOHKPETHOTO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOIAs, KOTOpas IpeaycMaTpuBaeT OlpelesieHHe: NPUHIUIIOB

CTPYKTYpUPOBaHUS U  TOCJIEJOBATEJBHOCTH H3y4eHHs yd4eOHOro MaTepuaia,
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX €0 XapaKTEPHCTHUK; MOAXOJI0B K (OPMUPOBAHUIO
COJIepKaTeIbHONM OCHOBBI KOHTpOJII M OLIEHKM 00pa3oBaTelIbHbIX JOCTHIKEHUH
oOyyarolmuxcs B paMKax UTOIOBOHM arrecTauuu B (OpMe €IMHOI0 rOCyAapCTBEHHOTO
9K3aMeHa 110 XUMHH.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTAaHABJIMBACT MHBAPUAHTHOE MIPEIMETHOE COJIEpKaHue, 00s3aTeNbHOE I U3Y4EHHUs B

pamKax OTJICTbHBIX npodurei, IpelycMaTpUBaeT  pacHpeesieHre u
CTPYKTYPUPOBAaHHE €ro MO KjaccaM, OCHOBHBIM COJIEPXKATENIbHBIM JTUHUSAM/pa3aenam
Kypca;

® 1aéT IPUMEpPHOE paclpesieieHue y4eOHOr0 BPEMEHHU, PEKOMEHYEMOIo Ul HU3yYeHHs
OTJICNIbHBIX TEM;

e [Ipe/IaraeT MpUMEPHYIO MOCIIEI0BATEIBHOCTh U3yUYeHHUs yUeOHOro Marepuana ¢ y4éTom
JIOTHKH TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e 1a€T METOOMYECKYI0 HWHTEpIpEeTalMi0 LelNed M 3aJad  MU3ydeHus IpeiMeTa Ha
yriIyOJn€HHOM YpPOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATENbHBIX JCHCTBUI OOYYaloOUIeTOCs IO OCBOCHHUIO COJICPKAHUSA
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuenTtyaidbHbIMU mnojioxkeHusMu PI'OC COO o HazHayeHUU
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHUsl B paMKaX M3Y4YEHHs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHEe TEOPETHUYECKOM W TMPAKTUYECKOW TMOJATOTOBKH OOYYarolIuXcsi, BBIOpABIINX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k miaHupyeMbIM pe3yjibTaTaM OCBOEHHUS (enepanbHOM
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUH palno HaTM3aluy y4eOHOTO
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypchl — «Opranudeckas xumus» u «OOmas u HeopraHnuyeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro mMarepuana. Tak, Ha yriyOnI€HHOM YpOBHE M3yudeHUs IpeaMmeTa odecrieueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEJCTABICHUSIX O CTPOCHUH aTOMa. XUMHUECKasi CBSI3b OOBSICHAETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXUMUYECKUX MPOLECCaX U AIIEKTPOJIM3E paciljiaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJEpXKAHUM MpeAMeTa Uil KIACCOB XHMMHUKO-(U3NIECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
MO3HAaHUsA, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUHU U B (DU3UKE: aTOMHO-MOJICKYJISIpHAS TEOPHSI
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB U IPYroe€.

B T0 %€ BpeMsl B coiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMMKO-OMOJIOTHYECKOTo Mpodus
OoJIbIIMIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JUMHAbI, OENIKU, YIJeBOJbl, HyKIEHHOBbIE KHCIOTHI U apyrue. [lpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusS OCHOB HAy4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX oOnactel «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTETIEHHOW 3HAYUMOCTU SBJseTCsl (POpMHpOBaHHE OCHOB HAyKM XMMHMHM KakK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa IpeaIoaaraeT peain3alnio TAKuX e, Kak:

¢ hopMHpoBaHUe MPEACTABICHUI: 0 MaTepUaIbHOM EIUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0IeM SKOJOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUHU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHUPOBO33PEHUS U 00IIel KYJIbTYphl YETIOBEKa, a TAKKE IKOJIOTHUECKH 000CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

®OCBOCHUE CHUCTEMbl 3HAHMI, JIeXKalMX B OCHOBE XHMMHYECKON COCTaBIISIIOLIEH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX NPEACTABICHUM O CTPOECHHMM BEIIECTBA Ha pPa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4HbIX MPUHINIAX XUMUYECKOTO MPOU3BO/ICTBA;

e hopMupoBaHMe Yy OOy4yarOIMXCS OCO3HAHHOTO IOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, A OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO MPUPOJY; TPAaMOTHOrO pemeHus MpodsieM, CBA3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBSI3aHHOM C XUMHUYECKUM IPOU3BOJICTBOM, HCIIOJIb30BAHUEM M IepepaboTKOM
BEILECTB;

e yrIyOJICHWE TMPEACTAaBICHUH O HAyYHBIX METOJAX IIO3HAHUS, HEOOXOIUMBIX s
MPUOOpPETEHUsT YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHCHUS] XUMHUYICSCKUX
SBJICHUW, WMEIONIMX MECTO B TPHPOJE, B NPAKTHYECKOH JCITEIBHOCTH U
MMOBCEAHEBHOM KU3HU.

B mnane peanm3anmuu TEPBOOYEPEIHBIX BOCHHUTATEIBHBIX U  Pa3BUBAIOMIMX (YHKIIHMA
LIETTIOCTHOW CHUCTEMBI CPEIHEro OOIIero oOpa3oBaHMs MPU HU3YYCHUU TpeAMETa «XHUMH) Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

® BOCIIUTAaHKE YOSKJAEHHOCTH B TIO3HABAEMOCTH SIBJICHUM TTPUPOJIBI, YBAXKEHHUS K MPOIECCY
TBOPUYECTBA B OOJACTH TEOPETHUYSCKUX U TPHUKIATHBIX HCCICIOBAHUN B XHMHH,
(¢bopMHUpOBaHME  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BHUTHS HAYKH;

®pa3BUTHE MOTHBAIMA K OOYYEHHUIO W TIO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIIO H
CaMOBOCIIMTAaHHUIO HA OCHOBE YCBOEGHHMSI 00I1I€YeIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEJUICKTYaTbHBIX M TBOPUYECKUX CITOCOOHOCTEH
oOyvarormuxcsi,  (opMupoBaHme 'y HHX  CO3HATEIBHOTO  OTHOIIEHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHATBPHOM M OOIIECTBEHHON NEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e hopMHupoBaHME YMEHHUW M HaBBIKOB Pa3yMHOTO MPHUPOAOINOJIB30BaHUs, pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM 1eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YeCKUX COCTUMHECHUMU.

DONEeKTPOHHOE CTPOEHHE aTroMa Yriepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTtHble BO3MOXKHOCTH atoma yriepoja. XUMHUYecKasl CBSI3b B OPraHUYECKHX COECTUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, 6- u
n-cBsizu. OnuHapHas, ABOMHas M TpoiiHas cBsi3b. CrnocoObl paspbiBa CBSI3eH B MOJIEKYNax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeohuie u deKTpodure.

Teopuss cTpoeHuss oOpraHudeckux coeauHeHnid A.M. byriepoBa M COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJ. 3HaUEHUE TEOPUH CTPOCHHS OPraHUYECKUX COETUHEHUM.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunael wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTHUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynne. ['omonorus. I'omonornueckue psapl. CucreMarnyeckass HOMEHKIATYpa OPraHWYeCKHX
coequaeHnit (IUPAC) u TpuBnanbpHbIe Ha3BaHUS OTACIBHBIX MMPEJICTABUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUH.

OKCHEepUMEHTAIbHbIE METOAbl U3YYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3laMu OpraHMYecKuX BEIIECTB U MaTepualaMU Ha MX OCHOBE, OMbITHI IO MPEBPAILECHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUiaBieHUE, OOyIJIMBaHHE U  TOpEHHE),
KOHCTPYHPOBAHHME MOJIEJIEH MOJIEKYJI OPraHUYECKUX BEILIECTB.

YrieBoaopoanl.

Ankansl. ['omonoruyeckuil psa ankaHoB, oOmias (Gopmynia, HOMEHKIATypa U U30MEpPHUS.
DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJIKAHOB, SPS-TMOpHAN3ALMS ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOICTBA aKaHOB.

XHUMHUYECKUE CBOMCTBA aJKAaHOB: PEAKLMH 3aMEUICHUs, U30MEPU3ALINU, JETUAPUPOBAHUS,
UMKIM3AlMK, [UpOJM3a, KpekuHra, ropeHus. llpencraBieHne o MeXaHM3ME peaKIUil
pasuKaIbHOTO 3aMELICHHUS.

Haxosxnenue B npuposae. CriocoObl MOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U nzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAaH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOTeKCaH) [HUKJI0aTKaHOB. CriocoObl MOMY4YeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJEKYJ alKeHOB, SP°-HOpUIM3alMs aTOMHBIX opOuTaneii
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U TeoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHUSA, 3aMEIIEHHUS B O-



IIOJIOKEHUE TPU JABOWHOW CBA3M, NOJMMEpHU3auuu U okucieHus. [IpaBwio MapkoBHHMKOBA.
KavecTBeHHBIE peakiiuy Ha ABOMHYIO CBsI3b. CHIOCOOBI MOTYyYeHUS U IPUMEHEHHUE aJTKEHOB.

Ankamuensl.  Knaccupukamust — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHMS W XHUMHYECKHX  CBOWCTB
conpsbKEHHBIX UeHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX JMEHOB.
CriocoObl 1ostydyeHus: 1 IPUMEHEHUE aJIKaIuEHOB.

AnkuHbl. ['OMONOTHYeCKHiA psii aTKUHOB, oOmIas GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. DuznyecKue CBONCTBA AJIKMHOB. XHMHYECKHE CBOWCTBA: pEaKIUU
MIPUCOEUHEHMS], AUMEpPU3allUd U TpUMEpU3aluu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHIEBYIO TPOiHYIO CBs3b. KauecTBeHHBIE peakiMu Ha TpOHYIO CBA3b. CrocoObl
MOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

ApomMaruyeckue yriieBoJopo/bl (apeHsl). 'omonornueckuii psija apeHos, od1mas Gopmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OeH30J1a.
duznyecknue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30Ja M €ro rOMOJIOTOB: pEeaKIUuu
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajHKaie, peakluu MNPUCOETUHEHMUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBnenue 00 opueHTHPYIOLEM JAEHCTBUM 3aMEeCTUTENeH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE AKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHMX CBOWCTB CTHpOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYEeCKHX
YTJI€BOAOPOIOB.

[Ipuponnsiit ra3. I[lonyrasie HedTsaHBIC Ta3bl. HedTh u €€ mpoucxoxacHue. KameHHbrit
YroJib M TPOJIYKTHI €ro mepepaboTku. CrocoObl mepepadOTKH HEPTH: MEpPEroHKa, KPEeKHHT
(TepMuYecKui, KaTalIuTUdeckuii), pudopmunr, nuponus. [IpoaykTel mepepaboTku HedTH, HX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJAPOKCOTPYIIly, HUTPOrPYIIly, LUAHOIpynmy, aMuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHBIE  BOJHOTO M CIUMPTOBOIO  pacTtBopa Iénouyd. BsaummoneiictBue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayuioOopraHMYecKUX COEAMHEHUSX.
Vcnonp3oBaHue TraloreHIPOM3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE W IpU CHHTE3E
OpPraHUYEeCKUX BEIIECTB.

OKCIepUMEHTANIbHBIE METOJAbl M3YYEHHUS BEIIeCTB M MX IHPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPUMOCTb),  KaueCTBEHHBIX  peakUui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpPa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIeHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapy)XEHHE Yriepoja M BOJOpOJa B OPraHMYECKUX BEILECTBaX,
NOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKomiieHHe ¢ Kosulekuusmu «Hedte» u
«Yromb», ¢ oOpasnamMu IjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconep:xamme opranndecKkue COeAHHEHHUS.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyl (Ha NIpUMepe MeTaHoJa U
sTanosa). 'omonorudeckuit psja, odmas Gopmysna, H30MepHs, HOMEHKJIATypa U KilacCu(pUKalus.
@u3nYeCKUEe CBOICTBA NPENEIBHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAaMH ~ CIIUPTOB. XMMHYECKHE CBONCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKHCJIEHHUS, B3aMMOJIEICTBUE C OPraHUUECKUMU U HEOPraHUYECKUMU KHciaoTaMu. KauecTBeHHas



peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJIa U METaHOJa Ha OpPraHu3M YeJOBEKa.
CriocoOblI MOJTy4eHUs: U TPUMEHEHHE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3MUECKUX U XUMHUYECKUX
CBOWCTB.

MHOTOaTOMHBIC CHHPTHI — STHJICHTJIMKOIh W TIHIEpHH. DH3uYeckne M XUMHYCCKUC
CBOMCTBA: pEaKIMHM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPTraHUYECKUMH
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienue o mMexaHusme
peakiuii HyKieopuiIbHOrO 3amerienus. [leiictBre Ha opranusm denoBeka. CriocoObl MOTydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CITHPTOB.

®enoi. CTpoeHHE MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKHUX CBONCTB (eHona. KauecTBeHHBIE
peakuuu Ha ¢enon. Tokcuunocth ¢deHona. CrnocoObl TOJMydyeHUS W NpUMEHEHHue (deHoa.
®denondpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['oMollorMueckre pslbl albJIerujoB M KETOHOB, obOmas Qopmyrna,
n3oMepusd U HOMeHKiIarypa. Du3znyueckrne CBOWCTBA AJIbJECTU/IOB W KETOHOB. XWUMHYECKHE
CBOWMCTBA QIBJCTHIOB W KETOHOB: peakiuu mnpucoequHeHuss. OKUCICHUE albJCTH/IOB,
KaueCTBEHHBIC PEAKIMKM Ha anbaerubl. CIIocoOBI TMOJIydeHUS W MPUMEHEHHE ajbJICTHI0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdyeckne CBOWCTBA OJHOOCHOBHBIX
MpeleibHbIX KapOOHOBBIX KHCIOT. BoJopoaHble CBS3M MEXIY MOJIEKYJIaMHU KapOOHOBBIX
KUCTIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA, peaklMs 3TepUPHUKAIUHN, PEaAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOro0oOpazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHCIIOT, AUKApOOHOBBIX
KHCIIOT, TUAPOKCUKApOOHOBBIX KuciaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MNAJbMUTUHOBAS, OJICUHOBAs, JIUHO/NEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuii psan, odmas Gopmyna, U30MepHs U HOMEHKJIATypa.
Ouznyeckne U XMMHUYECKHUEe CBOMCTBA: THPOJIN3 B KUCIIOHN U LIEIOYHO cpefe.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHYECKHE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
esoyHoi cpenae. OCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIIIMX OCTATKU HEMPEIEIbHBIX KUPHBIX
KucnoT. JKupsl B ipupo/e.

MBpbLI4 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
nosmcaxapuabl). MoHocaxapupl: TJI0OK03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30Kcupubo3a.
Oduznyeckue CBoOIlcTBa M HaxoxkjaeHue B mnpupoge. DotocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3BI:  pPEaKIUd C Y4yacTUEM CHUPTOBBIX U ajJbJACTUAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIO€e OposkeHue. IlpuMeHeHue TIOKO3bI, €€ 3HaUYe€HHWE B IKU3HEACATEIHLHOCTH
opranm3ma. Jlucaxapuapl: caxapo3a, MalbTo3a U JlakTo3a. BoccTaHaBnuBawomue U
HEBOCCTaHABIMBAKOIINE aucaxapuisl. ['wapomus nucaxapunoB. Haxoxaenuwe B mpupoae u
npuMmeHenne. [lonucaxapuapl: Kpaxmall, TJIMKOTeH U Iemnoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TIUKOTeHa M MeJUToNio3bl. (Du3nueckue CBOWCTBAa Kpaxmalla U IEJUTIONIO3BI.
XUMHUYECKHE CBOWCTBA Kpaxmalsa: THIPOJIHN3, KAUYECTBEHHAs PEaKkius ¢ MOJOM. XUMHYECKHE



CBOMCTBA LEJLTIOJIO3BI: THAPOJIN3, TOTydeHHE 3()UPOB 1eUTt0I036l. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).

DKCHepUMEHTAIbHBIE METOJbl M3YyYEHUsl BEIIECTB U MX IPEBpALICHUN: PaCTBOPUMOCTH
pa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJECHMCTBUE 3TAHOJIA C HATPHUEM, OKHCICHHE 3THUIOBOTO
CIIUPTa B AJNBJETHUJ HAa PACKAIEHHONM MEIHOM MPOBOJIOKE, OKHUCJIEHHUE ATUIIOBOTO CIHPTA
TUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAYECTBEHHBIE PEAKIIMU Ha
anbaerusl (¢ ruapokcuaoM nuammuncepeopa(l) u ruapoxcuaom meau(Il)), peakuus raunepuna
¢ ruzpokcuiom mean(ll), xumuyeckue cBocTBa pacTBOpa YKCYCHOM KUCIIOTBI, B3aUMOJICHCTBHE
pactBopa TIIOK03bI ¢ Tuapokcuaom Menu(ll), B3ammopaeiicTBue Kpaxmanaa ¢ HOAOM, pElICHUE
IKCMEPUMEHTAIBHBIX 33714 0 TeMaM «CrnupThl U peHoby, «KapOoHoBbie KHCIOTHI. ClI0XKHBIC

3(huUpBI».
A3oTcoaep:kamme oprannyeckne coeiMHeHusl.
AMUHBI — OpraHM4eckue TMpou3BOJAHBIE aMMuaka. Kiaccuukanus  amMHHOB:

anudartuyeckue U apomMaTHUeCcKue; epBUYHbIE, BTOPUUHbIE U TpeTUyHble. CTpOEeHHE MOJIEKYI,
obmas dopmMyia, u3omMepusi, HOMEHKIaTypa U (PU3UUECKUe CBOMCTBA. XHUMHUYECKOE CBOMCTBA
aJ'II/ICbaTI/I'-IeCKI/IX AMHWHOB: OCHOBHBEIC CBOﬁCTBa, AJIKUJIMPOBAHHUCE, BSaHMO}IeﬁCTBHe MEPBUYHBIX
aMUHOB C a30THCTOM KHCIO0TOH. COoNIN aIKMIIaMMOHHSI.

AHUJUH — TIPE/ICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. CtpoeHne aHwimHa. B3aumuoe
BJIMAHHUC TPYIIII aTOMOB B MOJICKYJIC aHHJIMHA. OCO6€HHOCTI/I XUMHUUYECKAX CBOWCTB aHUJIMHA.
KauectBennsle peakuuu Ha aHWiIuH. CrocoObl MONydeHHMs] U NpHUMEHEHHEe anupaTHUYeCKUX
amMuHOB. [loydeHne aHmIMHA U3 HUTPOOEH307Ia.

AmvuHokuciotel. Homenkmarypa u  wu3omepusa. OThaenbHble TPEACTABUTENH  O-
aMHUHOKHUCIIOT: TJIMIUH, allaHuH. Pu3ndyeckrue CBONWCTBA aMHUHOKHCIOT. XHMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHMYEeCKUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAINH,
00pa3zoBaHHUE TMENTHIHON CBS3HM. brHojormvyeckoe 3Ha4eHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIH3
MENTUIOB.

benku kak npupoaHbie moiaumepbl. [lepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKOB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJN3, ACHATYpaIlus, KaueCTBEHHBIC PEaKIMH Ha
Oenku.

DKCIEepUMEHTAIbHBIE METOJIbI W3YYCHHs BEIIECTB M HMX IPEBpAIEHUN: PacTBOPECHHE
OCJIKOB B BOJIE, JICHAaTypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A3O0TCOJEp)KaIllue OPTraHUYECKHE COCIUHEHUS» U
«Pacmno3HaBaHue OPraHMYECKUX COSIMHCHUI.

Brbicokomosieky isipHble cOeTHHEHUS.

OcHOBHbBIEC TOHSATHS XUMHH BBICOKOMOJIEKYISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPH3alH, CPeaHss MoyeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOJIMMEPHU3aIUs U MTOJTMKOH ICHCAITHSL.

[TomumepHbIe MaTepHuabl. [TmacTmaccer (monMATHIICH, TIOJIATIPOTIMIICH,
MOJIMBUHUIIXJIOPU/I, MOJINCTUPOJL, MOJINMETHIIMETAKPHIIAT, MOJIMKapOOHATHI,
nonua THIIeHTepedTanar). Y Tunmsanus u nepepaboTka MmiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYeCKHe Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHus (TeroH, KeBIap, JIEKTPOIPOBOISIINE
MOJIUMEPBI, OMOpa3IaraeMple TOJTUMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIMHU W/HITU UCXOJHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOH (OPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexIpenMeTHBIX CBsI3€d MPH HM3ydeHUM oprannyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecrecTBEHHO-HAay4yHble TOHSATHS: SIBJICHME, HaydHbI (akT, rumoresa, Teopws,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (U3NYECKUE BEITUYMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTBHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUHU.

Atom. CocTaB aTOMHBIX sijiep. XUMHYECKUM 3eMeHT. M3oTonbl. CTpoeHHEe AIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kiaccudukanus XUMHYECKHX 3JIeMeHTOB (s-, p-, d-, f-onmementsl). Pacnpenencuue
AJIEKTPOHOB TIO aTOMHBIM OpOWTANsIM. ODIJEKTPOHHBbIE KOH(MUTypaluu aTOMOB D3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3akoH u Ilepuomnueckas cucrema xumuyeckux osnemeHtoB JI.U.
MenneneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIHmam M
nepuoAaM. 3HaueHue nepuoauyeckoro 3akona J[.M. Menneneesa.

Xumudeckas cBS3b. BHabl XMMHYECKOM CBs3M: KOBAJICHTHAs, MOHHAas, MeTajndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIN U JJOHOPHO-aKIENTOPHBIA. DHEPTUs
1 JuinHa cBs3u. [losspHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJNEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne ©O KOMIUIEKCHBIX —coeiMHEHUsX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUs. THIbl KPUCTAIIIMYECKUX
PeIETOK (CTPYKTYp) U CBOICTBA BEIIECTB.

[lonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocCTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXPaHEHMsI M MPEBPALICHUS HEPIHUH MPU XUMHYECKHX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O6patumbie ©u HeoOpaTUMbIE peakIMu. XHUMHUYECKoe paBHOBecwe. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnexTponuTtnueckas auccounanus. CusbHble W ciabble  2neKTposuThl. CTeneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatens (pH) pactBopa. 'unponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUsA. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUM KaTaJIM3aTOPa, MOJEIN KPUCTAUIMYECKHX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuuyeckasi xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopoa. Ilonydenue, pusnueckue M XMMHUYECKHE CBOICTBA: pEeaKkUMU C METAlJIaMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiicTBa. ['amoreHoBonoponpl. Baxneilmne KuCIOpOoACOAEpkKallUe COECOUHEHMS TajoreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Okcun cepri(1V), okcua cepri(VI). CepHucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A30T. HaxoxneHwe B Tpupojae, CrIOCOOBI TONydeHHs, (PU3HUYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnaenwe B mpupojse, CrocoObl MONMy4YeHHS, (DU3NUECKHEe M XUMHYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogoMm. Oxcup yriaepoaa(ll),
okcua yriuepona(IV), yrompHas kuciora M €€ coiu. AKTUBUPOBAHHBIM yroib, aacopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €r0 COESAMHEHUN.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuusi(IV), kpemHHEBass KUCIIOTa, CHUIMKATHI. [I[puMeHeHne KpeMHUSI U €T0
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuoanueckoil cucteMe XUMHUYECKUX AIeMeHTOB. OCcoOeHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METAJUIOB: TUJIPOMETAILTYPIUsl, TUPOMETAILIYPrHUsl, deKTpomeTamutyprus. [lonsartue o kopposuu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OO6mras xapakrtepuctuka MeTaioB I[A-rpynmbel [lepuoanyueckoil cUCTEMbl XMMHYECKUX
aneMeHToB. HaTpuii u xanuii: noiaydyenue, Gpusnueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTBIX BELIECTB U UX COCAUHEHUH.

O6mras xapaktepuctuka MetauioB IIA-rpynmer [leprogudeckoil cucTeMbl XUMHUYECKUX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHnl. JKECTKOCTh BOMIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIEKCHI aJTFOMUHHSL.

OOmas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AMXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHE CBOWCTBA Mapraiiia M €ro COeIuHEHUH. Baxueiimne
coenunenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kamus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



dusnueckrue 1 XMMUYECKUE CBOMCTBA XKelle3a U ero coequHeHnit. OKCHUbl, THAPOKCHUIBI U
cosn xkene3a(ll) u xeneza(lll). Ilomyuenue u npumMeHeHue xKeje3a U ero CIjIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenne, Gpu3myuecKkre U XUMUYECKHAE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHIA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTalibl M CIUIaBbl», B3aMMOJIEUCTBHE IIEJIOYHBIX U MIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJIOB, B3aUMOJCHCTBUE THIPOKCHIOB AIIOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIEeCTB (HAa MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHON KHUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus M 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCHoJIb30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCI0JIb30BaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. Marepuabl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO W3 BEIIeCTB HMMEeT IMpHMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALlUM BEIECTBA B PAaCTBOPE, JIOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTACIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHaliu3, CHHTEe3, KiIaccupUKalus, [EePUOJUYHOCTb, HAONIOJECHUE, H3MEpEHHUE,
OKCIICPUMCHT, MOACIIb, MOJICIIMPOBAHUC.

dwusmuka: marepus, MHUKPOMHUDP, MaKpOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOMBI, PATMOAKTUBHOCTh, MOJIEKYNIA, DHEPTreTHUYECKUIl ypPOBEHB, BEIIECTBO, TENO, O00BEM,
arperatHoe COCTOSAHHUEC BCHICCTBA, I/IIleaJIBHI)If/'I ras, (1)I/I3I/II-I€CKI/I€ BCINYNMHBI, CAUHUIIbBI
U3MEPEeHHs, CKOPOCTh, YHEPT U, Macca.

buonorus: knerka, oOpraHu3M, D3KocucTema, Ouocdepa, MeTadoJU3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYroBOpOT BCUICCTB U IIOTOK S3HCPIrur B SKOCUCTEMAX.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.
TexHonornsa: Xummudeckas MPOMBINIJICHHOCTh, METAJLTYPIUia, CTPOUTCIIbHBIC MaTCpHAJIbI,
CEeNTbCKOXO03SHCTBEHHOE TTPOU3BOJICTBO, THIIEBAsI TPOMBIIIIEHHOCTb, (hapMarieBTHIECKas
IMPOMBINIJIICHHOCTD, IMTPOU3BOACTBO KOCMETHUYCCKUX ITPETIapaToB, IPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA ITPOMBIIIIJICHHOCTb, HAHOTCXHOJIOTMH



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

B cootBeTcTBUHN C CUCTCMHO-JACATCIIBHOCTHBIM IIOAXOJ0OM B CTPYKTYPE JHMYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TMpeaMeTa «XUMHS» Ha YPOBHE CpeaHero oOIero oOpa3oBaHUS
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YJArOITUMUCS POCCUHCKON TPaXIaHCKON
WJIEHTUYHOCTH, TOTOBHOCTH K CaMOPA3BHUTHUIO, CAMOCTOSITEILHOCTH W CaMOOIPEJCICHHIO;
Hagu4Yue MOTHBAllUM K  OOYYEHHWIO; TOTOBHOCTh W  CIIOCOOHOCTH  OOYyYaroluxcs
PYKOBOJICTBOBATbCSI MPUHATHIMU B OOIIECTBE MpaBWJIaMU M HOPMaMH IOBEJIEHUS; HajIu4due
MIPaBOCO3HAHUS, KOJOTHYECKOW KYJIbTYphI; CIOCOOHOCTh CTAaBUTh LIEJIU U CTPOUTH >KU3HEHHbIE
TIJIaHBbI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS MpeaMeTa «XHUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTUYECKOMN JEesTeNbHOCTH 00yYaroMXCsl B MPOIecce peann3aiu
00pa30BaTeNbHON IS TEIbHOCTH.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaXKaroT cPOPMUPOBAHHOCTH
OTIbITA MMO3HABATEIBHON M MPAKTHUECKOHN NEATENIbHOCTH 00y4aroXcs B Mpoliecce peaan3anun
00pa30BaTeNIbHOM J1eATEIBHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMAax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTrUxX
MIPH aHATN3€ PA3INYHBIX BUJIOB y4eOHOM JEATEeIBHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOILIEHHUSI K HCTOPHUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMHH;

YBOKEHUS K MPOIIECCY TBOPUYECTBA B OONACTH TEOPUHM W MPAKTUYECKOTO TMPHIOKECHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yNbTaT JJIMTENbHBIX HAONIOJCHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U IPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMALIUH O TIEPETOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCIIEICTBHIA TTOCTYITKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro M Oe3omacHoro oOpas3a >XH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HHU, B TPYJIOBOU JIEATEITHBHOCTH;

MOHUMAHKS [IEHHOCTH TMPaBWI WHIUBUAYATBHOTO U KOJUICKTUBHOTO 0€30IMacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM HYHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynaymieil mpodeccu U peaau3alnuud cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11e7ecO00pa3HOro OTHOLIEHUS K MPHUPOJAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIBHOTO XapakTepa SKOJOTHUYECKUX MPOOeM, BIUSHHUS 3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPUHOCAIINX BPEIl OKpYXKAIOUIeH MPUPOIHOU cpere,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITENFHOCTH  DKOJOTUYECKOW HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU W
OOIIECTBEHHOM MPAKTUKH,



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, B PEIICHUH TI00aTbHBIX TPOOJIEM YCTOMUMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOH,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB IO3HaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUYEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEILCKOM IEATENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUI0 U CcamMo00pa3oBaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHUS IMPOTPaMMbl 10 XMMHH Ha YPOBHE CPEIHErO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HaYUMBIC JI (DOPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIMIUXCS MEKIUCIUIUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(puKy METOJI0B MO3HAHUS, UCIIOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICI0BaHUE, HAOIIOICHUE, N3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEPCaJIbHbBIE y4eOHbIC JEACTBUS (mo3HaBaTeIbHbIE, KOMMYHUKaTHUBHBIC,
peryiasTuBHbIE), oOecreunBaonme (GopMupoBaHHE (QYHKIMOHAIBHONH T'PaMOTHOCTH U
COLIMAIIBHOM KOMIIETECHIMH 00yYarOIuXCs;

CMOCOOHOCTh ~ OOYYAIOIIMXCS  KCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE MACWCTBHUS B TMO3HABATENbHOU U
COILIMANTLHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
1) 6a30Bble JJOTHYECKHUE e CTBUS:
CaMOCTOSITENIbHO (POPMYIHpPOBaTh M aKTyaJlH3UpOBaTh MpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;



ONPENENATh LEIN JEATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

HCIO0JIb30BAaTh IPU OCBOCHUM 3HAHMM MNPUEMBI JIOTMUYECKOIO MBIIIJICHUS: BBIJIENIATD
XapaKTepHble IPU3HAKKM TMOHATHMM W YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHITHS IS 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(DUKAITUHN BEIIECTB U XUMUYECKUX PEAKIINH;

yCTaHABIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTh JIOTUYECKUE PpACCYXKACHMUSI (MHAYKTUBHBIEC, JAECIyKTUBHbIE, II0 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M IPOTUBOPEUMS B PaCCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSTHh B MPOLECCE MO3HAHUS HCHOJIb3yeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIE)
MOJIeNu, MpeoOpa30BbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMMUECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHMYECKON peakuud — TMpU pelIeHUd Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NMPUMEHATh Ha3BaHHBIE MOJIENIbHbIE MPEICTABICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LE€TM M 33Ja4d  HUCCIIEOBaHMS, MHCIIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUTAHUPOBAHMUSI M MPOBEICHUS YUEHUUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX MHPOpMaUK (HAYYHO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTaBICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopMynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHbIE METOIbl MpHU IOUCKE U OoTOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIMK (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3bIK B KadecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHpopMaluen: TPUMEHATh MEXNpeAMETHbIe ((hU3MYecCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMYIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPECACTBA HATTIAAHOCTHU.



KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnme aelcTBHUA:

3aJ1aBaTh BOMIPOCHI MO CYIIECTBY 00CYK/IaeMOI TEMBI B X0I€ JUAJIOTA U/UIIH JTUCKYCCHUH,
BBICKa3bIBaTh UJCH, q)OpMy.HI/IpOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJITHCHUA
MPEJI0KEHHOM 3a/1a4H;

BBICTYIIATH C Hpe3eHTaHI/Ieﬁ PE3YyIbTAaTOB TTO03HABATEIIHLHOM ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIM COBMECTHO CO CBCPCTHHKAMHW IIPpU  BBIIIOJJHCHHUU XHUMHUYCCKOI'O
AKCIIEPUMEHTA, TPAKTUYECKONW pabOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIECTB,
peaimzanuu y9eOHOTO TPOEKTa, W (OPMYIHPOBATh BBIBOJBI IO PE3YyJIbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUI IMyTEM COTJIACOBaHMSI MO3ULIUHN B X0/1€ 00CYXJIEHUSI 1 0OMEHa MHEHUSMHU.

PerJIHTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—lble JaelcTBHUA:

CaMOCTOSITENIbHO TIJIAHUPOBAaTh U OCYILECTBISTH CBOIO MMO3HABATENIbHYIO NEATEIbHOCTb,
ompenenss €€ Leau W 3aJadd, KOHTPOJIMPOBATh U MO Mepe HeoOXOAUMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACUCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHeKTUBHBINA CIOCO0 MX pelIeHHs ¢ YUETOM IMOJIyYE€HUsI HOBBIX 3HAHUN O
BEIECTBAX U XUMUYECKUX PEaKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEITPHOCTH HAa OCHOBE CAMOAHAaJIM3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI TI0 XMMHHU Ha yriyOJIEHHOM YpOBHE Ha
YpPOBHE CpeaHero ooOmiero oOpa3oBaHUs BKIIOUYAIOT CrenuUYecKrue I yaeOHOTro mpeaMera
«XUMUS» Hay4dHbIE 3HAHUS, YMEHHS M CIIOCOOBI JACHWCTBUIH MO OCBOCHUIO, MHTEPIPETAUN U
peoOpa30BaHUIO0 3HAHUMA, BUIBI JCATEILHOCTH 110 TOJYYEHUIO HOBOTO 3HAHUS U MPUMECHEHHUIO
3HaHUH B Pa3IMYHBIX YYCOHBIX CUTYyallUsX, & TAKXKE B PEATbHBIX JKU3HECHHBIX CHTYaIHSIX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHU TpPEIMETHBIC PE3YJIbTAThI MPEACTABICHBI IO
roJlaM U3y4eHHsI.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMus»» OTPaKaroT:

chOpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYCHHH OPraHUYECKON XUMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ poJIi B 00E€CII€YeHNH YCTONYMBOTIO Pa3BUTHSI YEJIOBEUECTBA B
pelieHnd mpobIeM SKOJIOTUYECKON, SHEPreTHYecKo M MUIlEeBOM Oe30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JaHHUM HOBBIX MAaTEpPHAOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECHedYeHUuU
paIMoOHaIBLHOTO MPHUPOIOTIONB30BaHUS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIIECH KyIbTYpHI
YeloBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEAE;

BJIaJICHUE CHCTEMOW XMMHMUYECKHX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIOJIATAOIINE
MOHATHS — XMUMHYECKHI O3JIEMEHT, aToM, SAPO M JJIEKTpOHHAas o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aroMa, THOpUAM3AIMs aTOMHBIX
opOuTanei, MOH, MOJIEKYNla, BaJCHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHCICHHS,
XMUMHYECKasi CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIM OO0BEM, YIJIEPOJIHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKai, CTPYKTypHbIE (Gopmynbl (pa3BEPHYTHIE, COKpaIlIEHHBIE,



CKEJIETHBIC), W30MEpHUsl CTPYKTypHas W IPOCTPAHCTBEHHas (FeoMeTpUuecKasi, ONTHYEcKas),
M30MEpBl, TOMOJIOTMUECKUN psAZl, TOMOJIOTH, YIJ€BOAOPOIbl, KHUCIOPOA- U a30TCOJAECpIKallUe
OpraHMYECKUE COEIUHEHMS, MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE
COCIMHEHUS; TEOPUH, 3aKOoHbI (nmepuoauveckuit 3akoH J[. M. MenneneeBa, Teopusi CTpPOCHHS
opranmyeckux BeniectB A. M. byriepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB, 3aKOH
COXpPAaHEHHS W IMPEBPALICHUS] DSHEPrUM NPU XUMHUYECKUX PpEaKLUsX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHN S3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JISKALUE B OCHOBE MOHUMAaHUS
IMPUYMHHOCTY W CHUCTEMHOCTM XUMHUYECKHMX SBJICHHUM; TMpEACTaBICHUS O MeXaHu3Max
XUMHMUYECKUX peakuud, TEPpMOJUHAMUYECKMX M KHHETUYECKMX 3aKOHOMEpPHOCTAX HX
IIPOTEKAHUS, O B3aHMMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYKTHUBHBIM U
Me3oMmepHbii dddexTsl, opueHTanTsl | u Il poxa); daxronoruyeckue cBeneHus O CBOMCTBAX,
COCTaBe, NOJy4YeHUH U 0€30M1aCHOM HCIOJIb30BaHUH BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JEATEeIbHOCTH YEJOBEKa, OOLIMX HAayYHbIX MPHUHIMIIAX XUMHUYECKOTO
MIPOM3BO/ICTBA (HAa MpUMeEpe MPOU3BOACTBA METAaHOJA, TepepabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUMN: BBISIBJISITh XapaKTepHbIE MPU3HAKU MOHATHUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLINE TOHITHS MIPH OMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHUI:

HCIO0JIb30BAaTh XMMHYECKYIO CUMBOJIMKY JUISl COCTABIEHUS! MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYII OPraHUYECKUX BELIECTB;

COCTaBIIAITh ypaBHEHHS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX CYIIHOCTH:
OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMIl MOCPEACTBOM  COCTABJIEHHUS  DJIEKTPOHHOTO
OanmaHca 3THUX peakuui, peakiuil HOHHOTO oOOMeHa MyTéM COCTaBJICHHUS HUX TMOJHBIX U
COKpAaIIEHHBIX HOHHBIX YPaBHEHUH;

M3TrOTaBIIMBATh MOJEIM MOJIEKYJ] OPraHWYECKMX BEIIECTB I WJUIIOCTpAlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAATIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONpeAeNEHHOMY KJIacCy/Tpylie COeIMHEHUH, 1aBaTh UM
Ha3BaHus o cucreMarnueckoil HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS
JUIS  OTAETBHBIX TPEJICTaBUTENCH OPraHUYeCKUX BEIIECTB (ITWJICH, AaleTHJIeH, TOJyol,
[JIMLEPUH, DSTUJICHIJINKONb, (eHos, Qopmanpiaerua, ameraibAerui, aleToH, MypaBbHHAS
KHCJIOTA, YKCYCHAasl KHCJOTa, CT€APUHOBAs, OJICMHOBAs, MAJIbMUTHUHOBAS KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOIPEH, CTUPOI U IpYyrue);

chOpMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUJ XUMHUYECKOM CBS3M B OPraHMYECKHX
coeMHEeHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHu4YeCKHUX
BemecTB A. M. ByriepoBa [uist 00bsCHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOECHHS;

C(OPMHUPOBAHHOCTh YMEHHUH XapakTepU30BaTb COCTaB, CTPOEHHUE, (QU3MUYECKHE WU
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AaJKEHOB, aJKaJWEHOB, aJKUHOB, apOMAaTUYECKUX YIIEBOIOPOJIOB,
CIUPTOB, AIbJAETH]IOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, IU- U MOJUCAXapHUIOB),
WJUTIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKJIYy HUMU YPAaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUN C UCTIONB30BAaHUEM CTPYKTYPHBIX (popmyt;



Cc(OPMHUPOBAHHOCTh yMEHHs TOATBEP)KIATh HAa KOHKPETHBIX IMpHUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEAWHEHHH OT KPAaTHOCTH M THIIA
KOBAJIEHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BJIMSIHUSL ATOMOB U IPYII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaThb HCTOYHUKU YIIIEBOJOPOJIHOTO CHIPHS
(medTh, TPUPOAHBINA Ta3, yroiyib), CIOCOOBI €ro mepepaboTKH M MPAKTUYECKOE NMPUMEHEHHE
IIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh BJAJICHHUsS] CHCTEMOW 3HAHMH O eCTECTBEHHO-HAyYHBIX METOJax
MO3HAHUS — HaONIOICHUH, W3MEPEHUHU, MOJEIUPOBAHUY, OKCIEPUMEHTE (pEaJlbHOM U
MBICJIEGHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHMUS;

COPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHSTh OCHOBHBIE  ONEpAIlli  MBICIUTEIHHON
NEeSTeIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHCTEMaTH3alUIO, BBISBICHUE
MIPUYHNHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEaKIUil;

c(OpMUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSI3b XMMHUECKHUX 3HAHUI C MOHATUSAMU U
MPEJICTABICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB Ui OoJjiee OCO3HAHHOTO
MMOHUMAaHMs CYIIHOCTH MaTepHabHOTO €JMHCTBA MHpPA, HCIOJIb30BATh CHUCTEMHbIE 3HAHUS IO
OpraHMYeCcKON XUMUU AJIsi OOBSICHEHUS] U MMPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO PUPOLY;

cOpMUPOBAHHOCTh YMEHHUW: MPOBOJUTH pacuy€Thl MO XUMHUYECKUM QopMyaam u
YpaBHEHUSAM XHMHUYECKUX pPEaKIMUi C UCHOJb30BaHUEM (PU3MUECKUX BEIMYMUH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOLIMX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XUMHUYECKON (POpPMYIbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM J10JISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPAHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHMMH: IPOTHO3MPOBAThH, aHAJIU3UPOBATh U OLCHMBATH C MO3ULUI
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOH JAEATEIBHOCTH
4eJI0BeKa, CBS3aHHOM ¢ MepepaOOTKON BELIECTB, MCIOJIb30BaTh IOJIYYEHHBbIE 3HAHUSA JUIS
MIPUHATHUSA TPAMOTHBIX PEIICHUI MPo0ieM B CUTYalLUsX, CBI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTbh YMEHUIl: CAMOCTOSITENIbHO IUIAHUPOBATh U IPOBOJUTH XUMHUYECKHIM
HKCIEPUMEHT (IIOTy4YE€HHUE U U3YyuyeHHE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHbBIE PEaKIUH
YIIEBOAOPOJOB PAa3IUYHBIX KIJIACCOB M KHUCJIOPOACOIEPKAIUUX OPraHUYECKUX BEIIECTB,
pellleHre HKCIEPUMEHTANbHBIX 33Jad 10 pPACHO3HABAHUIO OPraHUYECKUX BEIIEeCTB) C
coOuoieHueM TMpaBuil  0Oe30macHOTO  oOpallleHHs C  BeUlecTBaMH U JIaOOPaTOPHBIM
oOopynoBanueM, (opMylIMpoBaTh I€lIb HMCCIEJOBaHUA, NMPEICTABIATh B pa3InyHON (opme
pE3yJbTaThl KCIIEPUMEHTA, aHAIIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBUiIa HKOJOTHUECKH LIEJIecO00pa3HOro MOBEICHHUsS B OBITY M TPYAOBOM
JESITEIIBHOCTH B LENSAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKAlOIleW NPUPOJHON cpenbpl U
JOCTHUXKEHUS €€ yCTOMYMBOTIO Pa3BUTHS;

OCO3HABATh OINACHOCTb TOKCHUYECKOIO AECWCTBHS Ha JKUBBIE OPraHU3MBbl ONPEACIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMAas cMbIc nokaszatens [T1K;

aHAJM3UpPOBaTh  11E€JIECOOOPa3HOCTh  MPUMEHEHHMsS  OpPraHWYeCKUX  BEIIeCTB B
MPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHHUSI PUCK-TI0JIB3a;

C(OPMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH IleJICHANpPaBIEHHBIH IMOMCK XHMUYECKOH
uHGOpMAlMK B PA3IUYHBIX MCTOYHMKAX (HAayyHas M ydyeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil uHpopmanuu, WHTepHET W Jpyrue), KpUTUYECKH aHATU3UPOBATh XHUMUYECKYIO
uHpopMaluio, nepepadarbiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHON yueOHOM
3a7a4ei.



11 KJIIACC

[IpenMerHbie pe3ynbTaThl OCBOSHUST Kypca «OOmas W HEOpPraHWYECKash XUMHUS)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTD MPEJCTABICHHA: O MAaTEepUATLHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TIO3HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ M 3HAYEHUU XMMHHU B CHUCTEME E€CTECTBEHHBIX
HayK U €€ poJii B 00ECIeUeHNUH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOIMYECKOH,
JHEPreTHYeCKOH W THWIICBOW OE30TMacHOCTH, B PAa3BUTHH MEIUIIUHBI, CO3JaHHH HOBBIX
MaTepHagoB,  HOBBIX  HCTOYHWUKOB  DJHEPru¥, B  OOECNEYCHHWH  PAHMOHATBHOTO
MIPUPOJIOTIONIE30BAHUS, B (GOPMUPOBAHIN MUPOBO33PEHUS U OOIICH KyJbTYPhl YEIOBEKA, & TAKKE
9KOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U IIPUPOJIHOH Cpeie;

BJIAJICHUE CHCTEMOM XWMHUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJArarolue
MOHATHS — XUMHUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, NEKTPOHHAsl 000JI0YKa aToMa, S-
, p-, d-aTomHBIE OpOHMTaNIM, OCHOBHOE U BO30YKIEHHOE COCTOSIHHS aToMa, THOpUAM3aIus
aTOMHBIX OpOWTajneil, HOH, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEHEHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasi PEIIETKa, XUMUYECKas PEakKlHs, PacTBOP, AIEKTPOJUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJINTHYECKAsT ~ JUCCOLMALUA, CTENEHb JUCCOLMALMM, BOJOPOJHBIM  ITOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHYECKOE€ paBHOBECHE; TEOpPUUM U 3aKOHBI (T€OpUs DIIEKTPOJIUTHYECKON
qucconuanuu, nepuoauyeckuil 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHWs M MPEBpallCHUs SHEPTUU MPU XUMUYECKUX PEAKIHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIHNE B OCHOBE IMOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBJICHUW; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJSIPHOM W HAJMOJIEKYJISIPHOM YPOBHAX; MPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpPEAKUUH, TEPMOJUHAMHUUYECKMX UM KHHETHYECKMX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBOpax M  JIUCIEPCHBIX CHUCTEMaX;
(akToNOrMuecKrue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MaCHOM HCMOJIb30BaHUU
BOKHEHIINX HEOPraHUYECKUX BEIIeCTB B OBITY M NPAKTHUYECKON AEATEeIbHOCTH YelOBEKa,
0o0LIMX HAYYHBIX MPUHIIUIAX XUMHUYECKOTO MTPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
MX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU ONHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJUKY JUIS COCTaBIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUS OMPENIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKOHN CBSI3M (KOBAJIGHTHAsl, MOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS ), TUT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHsI OOBACHATH 3aBUCUMOCTbH CBOMCTB BEHIECTB OT BHJIA
XUMHYECKON CBS3M U TUMA KPUCTATIMYECKOW peIméTkr, OOMEHHBIH M TOHOPHO-aKIIETITOPHBIHA
MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh YMEHHUMN: KIaCCH(PHUIIMPOBATh: HEOPraHHMYECKHE BEIIeCTBA MO HX
COCTaBy, XMMHMUYECKHE PEaKUUHU MO Pa3IUYHbIM MPU3HAKAM (YHUCIYy M COCTaBY pearupyroumx
BEIIECTB, TEIJIOBOMY OJ(PQEeKTy peakiuuu, H3MEHEHHIO CTETNeHEed OKHUCICHHUS DIIEMEHTOB,



00paTUMOCTH, YYacCTHIO KaTalu3aTropa U JPYIHe); CaMOCTOSTENLHO BBIOMPATh OCHOBAHUSA U
KPUTEPHH IS KJIacCU(UKAIIMH U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIHii;

chOpPMHUPOBAHHOCTh YMEHHS pPAacKpbhIBaTh CMBICI Mepuoaudeckoro 3akona JI. W.
MenpgeneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

c(OPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XMUMHMUYECKUX DJIEMEHTOB IepBOoro—uerBéproro nepuonos Ilepuonmueckoir cucremsr JI.U.
MenpeneeBa, UCIONb3ys MOHATHS «IHEPIE€TUUYECKUE YPOBHMY», «IHEPIETUUYECKUE I10yPOBHUY,
«S-, p-, d-aroMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OSHEPreTHUECKHE COCTOSHHS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB W HX
COEIMHEHMH 1o niepruoaaM u rpynmam Ilepuonnyeckoit cucremsl . 1. MenaeneeBa, BaleHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0UEK;

chOopMUPOBAaHHOCTh YMEHMI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE XUMHUUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYIECTBOBAHWE I€HETUYECKOW CBS3H
MeX 1y HEOPTraHUYECKMMU BEIIECTBAMU C IOMOIIBbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX
peaKkmii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxkiuil MoCpeaCTBOM COCTaBIIEHHS IEKTPOHHOIO OanaHca 3TUX PEaKIUi; peakuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHMI; peaKIHii
TUIPOJIN3A; PeaKIuil KoMIiekcooOpa3oBaHUs (Ha TNpUMEpPe THIPOKCOKOMILIEKCOB ILMHKA U
ATIOMUHUS);

cOpMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakumii ¢ y4€TOM HMX DSHEPreTHYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMMHYECKON peakiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIIEeHUs
XUMHUYECKOTO PAaBHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpuHiwn Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMHUUYECKUE PEaKIUU, JeXKallle B OCHOBE
MPOMBIIIJIEHHOTO TOJMYyYEHUs] CEepHOM KUCIOThI, aMMHakKa, oOOIIMe HaydyHble MPUHIIUIIBI
XMUMHYECKUX TPOU3BOJACTB; LIEJIECOOOPA3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(OpMUPOBAHHOCTH BJIa/ICHUS CUCTEMOW 3HAHUM O METO/IaX HAYYHOI'O IMO3HAHUS SBJICHUI
OpUpoAbl — HaAOMIOJEHHE, W3MEpEeHUEe, MOJACIUPOBAaHUE, OJKCIEPUMEHT (pealibHbli U
MBICJICHHBII), UCIHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHsI MPUMEHSTh 3TH 3HAHUS MPU
AKCIEPUMEHTAILHOM UCCIICJJOBAaHUM BEIIECTB M JUIsI OOBSCHEHUS XHUMHYECKUX SBIICHUH,
MMEIOIINX MECTO B IPUPOJIE, IPAKTUYECKOH IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HMU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSA3b XUMHUECKUX 3HAHUN C TOHITUSIMHA U
MPEJICTABICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB [uig OoJiee OCO3HAHHOIO
IMOHMMAaHUS MaTEPUAIILHOTO €AMHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHS TPOBOUTH PACUETHI: C UCIIOIH30BAHUEM MOHATHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHIIGHTPAIIHs»; Macchl BEIIecTBa UM 00bEMa rasza
10 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce WiIM 00bEMY OJJHOTO U3 YUYAaCTBYIOLIUX B PEAKLUU
BEIIECTB; TEIUIOBOTo P deKTa peakuu; 3Ha4YeHUs1 BOJOPOTHOTO MOKa3aTelsi paCTBOPOB KHCIOT
U IIejo4Yeld ¢ M3BECTHOM CTeNeHblo JTUCCOIMaluu; Macchl (00BbEMa, KOJMYECTBA BEIECTBA)
IIPOJIyKTa pEaKLUH, €CIM OJHO U3 MCXOIHBIX BELIECTB JAHO B BHUJE PAacTBOPA C ONpPEACIEHHON
MaccoBO#l Joyiell pacTBOPEHHOIO BELIECTBA WJM JIAaHO B M30BITKE (MMeEET IMPHUMECH); J0JIU
BBIXOJIa MPOJIyKTa PEaKIuu; OOBEMHBIX OTHOIICHUH ra30B;



c(OPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITENIbHO IUIAHMPOBATH U MPOBOJUTH XUMHUYECKUH
HKCIEPUMEHT (IIPOBEACHUE PEAKIIUK HOHHOTO OOMEHa, MOITBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEILECTB, ONPEACIECHUE CPENIbl PACTBOPOB BEIIECTB C MOMOLIBIO MHJIMKATOPOB,
W3yYeHHE BIUSHUS pa3IMYHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOH peakiuH, peuieHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «Hemeramib») ¢ coONt0IeHuEM MPaBUI
0e30macHOTO OOpaleHus C BEImeCTBaMU U J1a0OpaTOpPHBIM 00OpyAOBaHUEM, (POPMYIUPOBATH
[EeNb WCCIENOBAaHMSA, TPEACTABIATh B pa3IMYHON (QopMe pe3yabTaTbl OSKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh X JOCTOBEPHOCTD;

c(OpPMHUPOBAHHOCTh YMEHUH: COOIOIATH MPaBWIIA MOJIb30BAHUS XUMHUYECKOU TOCYION U
nabopaTOpHBIM 000pYOBaHHEM, OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIHUSMHU
[0 BBINOJHEHHUIO Ja0OPAaTOPHBIX XUMHYECKUX OIBITOB, SKOJOTMUYECKU IIeJIeCO00pa3Horo
MOBEACHHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LENSIX COXPAHEHUS CBOEr0 3/I0POBBS,
OKpY)Kaloled TPUPOJAHOW Cpeabl M JOCTHKEHUS €€ YCTOMYMBOTO pPA3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JEHCTBHSI Ha JKMBBIE OPraHU3Mbl ONPENCIIEHHBIX HEOPraHMYECKHUX
BENIECTB, MOHUMas cMbIci rokazarens [1/IK;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJCHANPABICHHBIM TMOUCK XHUMHYECKOM
nH(popMallMd B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4yHasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, VHTepHET U Apyrue), KPUTHUYECKH aHAIM3UPOBATH XUMHYECKYIO
nHpopManuo, nepepadaTeiBaTh €€ M MCIOJb30BaTh B COOTBETCTBHH C TIOCTABJICHHOM Y4eOHOM
3a1a4uen.
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anemeHToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertanibl 23 2
Hroro mo pazgeny 54
Paznen 3. XuMus 1 ;KU3HL
31 Merto1bl TO3HAHUA B XUMUU. XUMUS U 9
' KHU3Hb
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
















