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HHOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo XMMHHM Ha YpOBHE cpeaHero oOmiero oOpa3zoBaHHUs pa3zpaboTaHa Ha
ocHoBe PenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuun B Poccuiickoii
Oenepaunn», TpeOOBaHUI K pe3ylbTaTaM OCBOEeHUs (eaepanbHON 00pa3oBaTeNIbHON MPOrpaMMBI
cpeanero obmero obdpazoBanuss(POIl COO), npeacraBiennsix B denepaibHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crtangapre COO, c yuérom Konnenuuu mnpenogaBaHus y4eOHOro IpeaMeTa
«Xumus» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanuu, pean3yoluX OCHOBHBIC
oOpa3oBaTenbHbIe MPOTrPAMMBI, U OCHOBHBIX MOJIO)KeHUH «CTpaTeruu pa3BUTHUS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsbkenue [lpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

XuMus Ha ypoBHE YriyOnEHHOTO M3Y4EHHUS 3aHUMAET BaXHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOTO oOpa3oBanus ydamnuxcs 10—11 kmaccoB. M3yuenue npeamera, peajin3yeMoe B YCIOBHSIX
Qg QepeHIMPOBaHHOTO, MPOPHUIBLHOTO 00yUYEeHHUsI, MPU3BAHO 00ECIIEUYUTh 00IIe00pa30BATENbHYIO U
OOLIEKYIBTYPHYIO TOJTOTOBKY BBIITYCKHHUKOB IIIKOJIbI, HEOOXOIUMYIO AJIsl aJanTalud UX K ObICTPO
MEHSIOLMMCS YCIOBUSM U3HU B COLIMYME, a TAKXKe Ul MIPOJOJKEHHSI 00YUEeHUsI B OpraHU3alusaxX
npodeccnoHanbHOTO 00pa30BaHus, B KOTOPHIX XUMUS SBIISAETCS OAHON U3 MPUOPUTETHBIX TUCIUILINH.

B nporpamme 1o XuMuu Ha3HAUYEHUE IPeaMeTa « XUMHUSD IOTydaeT MOAPOOHYI0 HHTEPIIPETAILIUIO
B COOTBETCTBUU ¢ ocHoBomnoarammuMu mnonoxenusmu ®I'OC COO o B3auMo00yCIOBICHHOCTH
LeJel, coaepKaHus, pe3yJbTaToB 00y4eHMs] U TPeOOBAHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCS CIIEAYIOILIUE BBIMOIHIEMbIE POTPAMMON 1O XUMHUH (PYHKIIUH:

e H(OPMALIMOHHO-METOIMYECKas,  pealu3alus  KOTOpol  oOecreuMBaeT  IOJyuyeHUE
IPEJICTaBICHUST O LEISAX, COAEpPKAHUM, OOLIell cTpaTreruu OOy4YeHHsl, BOCIIUTAHUS U Pa3BUTUS
00y4aromuxcsi CpeICTBAMHU MPEIMETa, H3y4aeMOTro B paMKax KOHKPETHOTO MPOQUIIS;

® OpraHU3alMOHHO-TUIAHUPYIOLIasi, KOTOpas MpeAyCMaTpUBAET OIpEAeIeHUe: MPUHIIMIIOB
CTPYKTYpUPOBAHUS U TOCJIEI0BATENIbHOCTH M3yU€HUsl y4eOHOro marepuana, KOJUYECTBEHHBIX U
KaueCTBEHHBIX €ro XapaKTepUCTUK; MOIXOA0B K (OPMUPOBAHUIO COJEPIKATEIBHONH OCHOBBI
KOHTPOJISI M OLIEHKU 00pa30BaTeIbHBIX JOCTHKEHUH 00yJaromnXCsi B pAMKax HTOTOBOW aTTECTalluu
B (hopMe €IMHOTO roCyIapCTBEHHOI0 IK3aMEeHa M0 XUMUU.

[Tporpamma asist yrinyOGJI€HHOTO U3y4EHUsI XUMUHU:

® yCTAHABJIMBAET WHBApUAHTHOE NPEAMETHOE COJep)KaHHe, 00s3aTelabHOE I H3YYEHUs B
paMKax OTHENbHBIX Mpoduiel, mpeaycMaTpuBaeT paclpeieieHue U CTPYKTYpUPOBaHHE €ro I0
KJ1accaM, OCHOBHBIM COJIEp>KaTeJIbHbIM JIMHUSAM/pa3fiesiaM Kypca;

e 1aéT TPUMEpPHOE pacHpeseNeHue y4yeOHOro BpPEMEHH, PEKOMEHIYEeMOro s H3y4eHHus
OTJIEJIbHBIX TEM;

e[Ipe/araeT MPUMEPHYIO IOCIEI0BATENbHOCTh M3YyU€HHUs y4eOHOro Mmarepuana ¢ y4€ToM
JIOTUKH IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

® TaéT METOJUYECKYI0 MHTEPIPETALNIO eJIel U 337a4y U3Y4YeHMs IpeaMeTa Ha yriayOnéHHOM
YpOBHE C YYETOM COBPEMEHHBIX IPHUOPUTETOB B CHCTEME CpeIHEero oOuiero oOpa3oBaHUA,
COJIEP/KAaTENIbHOM  XapaKTePUCTHKH  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPAMMBI CPEAHETO OO0IIero 0O0pa30BaHUs (JTUYHOCTHBIX, METANPEIMETHBIX,
NOpPEMETHBIX), a TaKkKe C Y4E€TOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHBIX JIEHCTBUI
00y4aro1erocsi 1o OCBOCHUIO COAECPKaHUsI IPEAMETA.

Ilo BceM Ha3BaHHBIM NO3MUIMAM B IPOrpaMMe M0 XMMHUH MPELYCMOTPEHA IPEEMCTBEHHOCTH C
oOyuyeHHeM XHMMHUU Ha ypOBHE OCHOBHOIO 0oO0mIero obpa3zoBaHus. 3a MpeaenaMu YCTaHOBJIEHHOM
IporpaMMoil 1Mo XMUMHH 00s3aTeNbHOW (MHBApUAHTHOM) COCTAaBIIAIONICH conepkaHus y4yeOHOTro
npenMera «XuUMHUsA» OCTa€Tcs BO3MOXKHOCTh BBIOOpa €ro BapuMaTHUBHOM COCTaBIISIONIEH, KOTOpas
JIOJDKHA ONPEENATHCS B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO MPOoduiIst 00yueHusl.

B cootBercTBUN ¢ koHuenTyanbHbIMH nosoxeHusMu OPI'OC COO o HazHaYeHHH MPEIMETOB
6a30Boro M yriyoJa€HHOTO YpOBHEH B cucteme Au(QepeHIUpPOBaHHOIO OOy4YeHHMsS Ha YpOBHE
cpenHero ooOmero o0pa3oBaHMS XHMMHS Ha YpOBHE YIIyOJEHHOrO M3ydeHHUs HalpaBjieH Ha
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peanu3aIuio IPeeMCTBEHHOCTH € MOCIEAYIONIUM 3TAllOM IMOJIyYeHHs] XUMHUYECKOro 00pa3oBaHMs B
paMKax H3y4d€HHUs CIECLHUAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHMX JHCLMIUIMH B By3aX H
OpraHu3alisx cpeaHero mnpodeccuoHanbHOr0 00pa3zoBaHusA. B 3TOi CBSI3M M3ydeHHE MpeaMeTa
«XUMHS» OPUEHTUPOBAHO NPEUMYILECTBEHHO Ha pacUIMpeHue U YriyOJeHHe TEeOpeTUYEeCKOW Hu
MPAKTUYECKON MOJATOTOBKM O00y4aromuXxcsi, BEIOPABIIUX OMpeAeTIEHHbIH MPpopuiIb 00yueHHs], B TOM
YHClie C MEPCHEKTUBOI IMOCIENYIOMIEro MOMYyUYeHUs XUMHUYECKOro oOpa3oBaHHUS B OpPraHU3alMAX
npodeccuonanpHoro oOpazoBanus. Hapsmy ¢ stum, B cBere TpebdoBanuit ®I'OC COO «k
IUTAHUPYEMBIM pe3ybTaTaM 0cBOeHU (eiepaibHOi 00pa3oBaTeIbHOM IPOrPaMMBbl CPEIHET0 OOIIETO
00pa3oBaHMs U3yYEHHUE MTPeaMeTa «XUMUS» OPUEHTUPOBAHO TAK)Ke HAa PELICHHUE 33/1a4 BOCITUTAHUS U
COLIMAJILHOTO Pa3BUTHUS 00yYaromuxcs, Ha (POPMUPOBAHHUE Yy HUX OOLICMHTEIUIEKTYAlIbHBIX YMEHHH,
YMEHUH paloHAIM3alUN Y4eOHOro Tpyaa M OOOOMIEHHBIX CIIOCOOOB MESTEIHHOCTH, MMEIOIINX
MEXIUCUUIITIMHAPHBINA, HAJIPEIMETHBIN XapaKTep.

CocraBisroliuMu  peaMeTa  «XHUMHS» Ha YPOBHE YIIyOJEHHOTO W3YYEHHS SIBIISIOTCS
yray0néunble Kypebl — «Opranuueckas xumusi» U «OOmas u Heopranudeckas Xxumus». [lpu
OIpe/ieJIeHU! TOJXOA0B K OTOOPY M CTPYKTYpHOM OpraHu3alud COJEp)KaHUs ATHX KypcOB B
mporpaMMe o XuUMHuM 3a ocHOBY HpuHATH nonoxeHuss ®I'OC COO o pasnuumsx 6a3oBoro u
yr1yOnE€HHOTO YPOBHEH M3y4YeHHUS IPEaMETa.

OcHoBy conepkanusi KypcoB «Opranuueckas xumus» u «OOmias ¥ HeopraHMYecKas XUMUS
COCTaBJISIET COBOKYNHOCTb INPEAMETHBIX 3HAHUM M YMEHUH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
M3y4yeHUs MpeaMeTa. JTa CHUCTeMa 3HAHMM MOJIy4aeT ONpeAesIEHHOE TEOPETHYECKOE JIOMOJIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONBHIMIA 00BEM (haKTOJOTHYECKOTO MaTepHala.
Tak, Ha yrnyOn€HHOM ypOBHE H3YYEeHHsI MpeAMeTra obOecreueHa BO3MOKHOCTh 3HAYUTEIHLHOTO
yBeJIMUYEHUsI 00bEMA 3HAHUNM O XMMHUYECKHUX D3JIEMEHTax U CBOMCTBaX MX COEIMHEHUI Ha OCHOBE
pacmidpeHuss M yriyOJeHUs NpPEICTaBICHUH O CTPOCHHUM BEIECTBA, XWUMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSX MPOTEKaHUS peaKUuil, pacCMaTPUBAEMbIX C TOUKH 3PEHHS] XUMHUUECKON KMHETUKU
U TepMOAMHAMUKU. V3ydyeHue mepuoguveckoro 3akoHa U llepuoanmyeckoil CUCTEMbl XMMHYECKUX
JJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHX MPEJCTABICHUSAX O CTPOCHHUH
aToMa. XHUMHYECKas CBs3b OOBSCHSETCA C TOUKH 3pPEHHUS DHEPreTUYECKUX H3MEHEHUW mpu eé
o0pa30BaHUM U pa3pyLICHUH, a TAK)KE C TOUKU 3pEHUS MEXaHU3MOB e€ 00pazoBaHusl. M3yyeHue THIIOB
peakuuii gomonHsercs (HOpMHpOBaHHEM TMPEACTaBICHUNH 00 SIEKTPOXUMUYECKUX TMpoIeccax u
AJIEKTPOJIM3€ PacIUIaBOB U PacTBOPOB BelIeCTB. B Kypce opraHnyeckoil XUMUU MPU pacCMOTPEHUH
PEaKIIMOHHON CMOCOOHOCTH COEAMHEHHH yaensieTcs oco0oe BHUMaHHE BOIpPOcaM 00 3JIEKTPOHHBIX
a¢dekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEeaKIUi.

Ocoboe 3HaueHne UMEET TO, UTO Ha COJIepKaHHe KypCOB XUMUH YIITYOJEHHOTO YPOBHS N3Y4YEHUS
JUISL KJIACCOB OMpeIeIEHHOr0 npo¢uis (MJ1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep AOMOJIHEHUN
K 00111e#l cucTeMe MpeIMETHBIX 3HAHUI ) OKa3bIBAIOT BIUSHUE CMEKHBIEC TpeaMeThl. Tak, Harmpumep, B
COJIep’KaHuU MpeIMeTa JUIsl KJIACCOB XUMUKO-(PU3UUECKOT0 Mpoduiis 60bII0e 3HaueHue 0y 1yT UMETh
AJIEMEHTHI y4eOHOT0 MaTepuaia o oomen xumuu. [Ipn u3ydennn npeamMeTa B JaHHOM CITydae aKIeHT
OyZeT cienaH Ha OOLIHOCTh METOOB MO3HAHMsI, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHH U B (PU3UKE:
aTOMHO-MOJIEKYJISIpHasi TeopHs (MOJeKysipHas Teopus B (pHU3UKe), 3aKOHBI COXPaHEHHUS MAacChl H
SHEPTUH, 3aKOHBI TEPMOJINHAMUKH, AJIEKTPOJIN3a, IPEJICTABICHHS O CTPOCHUH BELIECTB U IPYTOe.

B To ke BpeMs B COoAep)KaHUU TpeaMeTa s KIACCOB XHMMHUKO-OMOJOTHYECKOro mpoduis
OonpIUil yIeNnbHBIH Bec OyAeT MMETh OpraHuyeckas XuMmus. B 3ToM ciaydae mpenocTaBisieTcs
BO3MOXKHOCTh Ui OoJjiee OOCTOATENBHOTO PACCMOTPEHUST XMMHUYECKOH OpraHu3allii KIETKH Kak
OMOJIOrMYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMST, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JUMHUABI, OETKU, YTIEBObI, HYKIEHHOBBIC KUCIOTHI U Apyrue. [lpu 3ToM 3HaHHS O cocTaBe H
CBOMCTBAaxX IMpEICTAaBUTENECH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIYy)KaT OCHOBOM JUIs
M3YUYEHHS! CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TTUIIEBAPEHHUSL.

B mutane ¢opMupoBaHus OCHOB HayYHOT'O MHPOBO33pPEHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB
MO3HAHMS U OIbITa MPAKTUYECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUN U3ydeHUE MpeaMeTa « XUMUs Ha



4

yriayOI€HHOM ypOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3AX C YUCOHBIMU MPEAMETAMU, BXOISAITIMHU
B COCTaB THpeaMeTHbIX oOnacteit «EcrecTBeHHO-HAay4Hble HpeaMmeTsl», «Martemaruka U
uHpopmaTuka» u «Pycckuil S3bIK U IUTEpaTYpar.

[Ipu u3yuenun ydeOHOro mpenmMera «XuMHUsS» Ha YrIyOJIIEHHOM YPOBHE Takke, KaKk Ha YpOBHE
OCHOBHOTO W cpemHero oOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3ajadueii MEepBOCTEIIEHHOM
3HAYUMOCTU siBisieTcs (OPMUPOBAHHE OCHOB HAyKH XUMHH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHYECKON AESITeTbHOCTH YEJIOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. Perienue 5Toil 3agauum Ha yriiyOJIEHHOM YypOBHE HM3y4d€HHUsS IpelMeTa MpeJroJiaraet
peann3aIuio TakKux 1ejen, Kak:

¢ hopmupoBaHNe MpeACTaBICHUN: O MaTEepUAIbHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTSX U
MO3HABAEMOCTH SIBJICHUM MPHUPOBI, 0 MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ Bemyuieit
poJH B 00ECIICUEHUN YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA: B PEIICHUH MPOOIEM IKOJIOTHUECKOM,
SHEPreTUYecKON U MUIIeBON 0€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUANIOB,
HOBBIX HWCTOYHHKOB DJHEPIHHM, B OOCCICUCHUU pPAIMOHAIBHOTO MPHPOAOINOIL30BaHUSA, B
bopMUPOBAaHUM MHPOBO33PEHHUS M OOIIeH KyJabTyphl UEIOBEKAa, a TaKXKe OSKOJOTHYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM CpeIe;

® OCBOCHHE CHUCTEMBbl 3HAHUH, JIEKAIIMX B OCHOBE XMMHUYECKON COCTaBISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa: QyHIaMEHTAIbHBIX MOHSTHUNA, 3aKOHOB M TEOPUN XMUMHH, COBPEMEHHBIX
MPEJICTABICHUA O CTPOSCHUU BEIICCTBA HA PA3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJICKYISPHOM,
HAJMOJICKYJISPHOM, O TEPMOJMHAMHYECKUX W KUHETHUECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMHUYECKHUX PEAKINil, 0 XHMUYECKOM PAaBHOBECHH, PACTBOpPAX M JTUCIIEPCHBIX CUCTEMAaxX, 00 00X
HAYYHBIX MPUHIUINAX XUMHUYECKOTO TPOU3BO/ICTBA;

e hopmupoBaHUe y OOYJAIOMIMXCS OCO3HAHHOTO IMOHHUMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHWUU JJIS OOBSICHCHHS KIFOUEBBIX WACH W TPOOJIEM COBPEMEHHOW XUMUH, IS
00BSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPO.IY; TPAMOTHOTO
pemieHuss TpoOJieM, CBS3aHHBIX C XWMHEH, MPOTHO3MPOBAHUS, aHAIM3a W OICHKUA C TO3MUIIHMA
9KOJIOTHYECKON Oe30MacHOCTH IOCJIEACTBUI OBITOBOM U MPOU3BOJICTBEHHOW JAESATEIbHOCTH
YeJI0BeKa, CBA3aHHOW C XUMHUYECKUM IPOU3BOACTBOM, UCTIOIH30BAHNEM H NIEPEPaOOTKOI BEUIECTB;

o yryOJieHHe IPeACTaBIeHU 0 HAYYHBIX METOIaX MO3HAHUS, HEOOXOUMBIX /ISl IPHOOpETEeHUS
YMEHHI OPUEHTHPOBATHCSI B MUPE BEIIECTB U OOBICHEHUSI XUMHUUECKHUX SBICHUI, IMEIOIIUX MECTO
B TIPUPOJIC, B IPAKTHUYECKOH JIEATEITHHOCTH M IOBCETHEBHOM YKH3HHU.

B nane peanuzanyu nepBooUepeIHbIX BOCIIUTATENBHBIX U PA3BUBAIOIINX (DYHKITUH 11€TTOCTHOM
CHCTEMBI CpPEIHEro o0mero o0pa3oBaHUS IMPH H3YyYCHHH TpeaMeTa «XHMHUs» Ha yrIyOJEHHOM
YpOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKKE LEIH U 33a]]a4H, KaK:

e BOCMHTaHUE YOCKIEHHOCTH B TIO3HABACMOCTH SIBJICHUW TPUPOJIBI, YBAKEHHUS K TPOIECCY
TBOpPUECTBAa B OO0JACTH TEOPETHUYECKUX U MPUKIAJHBIX HCCIEIOBAaHUN B XUMUHU, (OPMHUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

® pa3BUTHE MOTUBAlMM K OOYYEHHIO W TMO3HAHUIO, CIHOCOOHOCTEl K CaMOKOHTPOIIO H
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUS OOIIeYeIOBEYECKUX [IEHHOCTEH;

® pa3BUTHE IO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyuaromuxcsi, (OpPMUPOBaHHWE Y HHMX CO3HATEIBHOIO OTHOIIEHHS K CaMoo0pa3oBaHUIO H
HEMpPEepPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCIENTHOW MTPOo(hecCHOHATBbHOW W OOIIECTBEHHOM
JeSITeTbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MIOTPEOHOCTH B 3I0pOBOM 00Opase
KU3HU;

e (QopMUpPOBaHWE YMEHHHA W HABBIKOB Pa3yMHOr0 IPHUPOIOIOJIE30BAHUS, PAa3BUTHE
OKOJIOTUYECKOW KYJIbTYPhl, TPHOOPETEHHE OMbITa OOIIECTBEHHO-TIOJIE3HOH  DKOJIOTHYECKOU
JeSITEIbHOCTH.

OOm1ee 9ncIo YacoB, MPETyCMOTPEHHBIX [T U3YYECHUSI XUMUH Ha YTITyOJIEHHOM YPOBHE CPETHETO
obrmiero oopazoBanusi, coctanisietr 204 gacos: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kiacce
— 102 gaca (3 yaca B HEJEINIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[Ipenmer u 3HaueHHe OPraHUYECKOM XHMMHHM, MPEJCTABICHHE O MHOI00Opa3suM OpraHMYECKHX
COCIMHECHU.

DJNEeKTPOHHOE CTPOEHHUE aTOMa YIJIepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOsIHMS. BaseHTHbIE
BO3MOXXHOCTH aroma yriepoja. XHMHUYECKas CBSI3b B OPraHUYECKUX COEIUHEHMSX. THIIbI
ruOpuaM3alMy aTOMHBIX opOuTaned yriepoga. MexaHnW3Mbl 00pa30BaHMsI KOBAJEHTHOW CBA3M
(0OMEeHHBI M JOHOPHO-AaKUENTOPHBIH). THUIIBI MEepeKpbIBaHUA aTOMHBIX OpOHTajel, G- U T-CBS3M.
OnuHapHas, JBOMHas M TpoiHas cBsA3b. CHocoObl pa3pblBa CBsi3eH B MOJIEKYJaX OPraHUYECKUX
BeniecTB. [loHsTHE O CBOOOTHOM pajKale, HyKJIeOo(HIe 1 AMeKTpoduIe.

Teopus cTpoeHus opranuueckux coequHeHuit A.M. byTiepoBa n cOBpeMEHHbIE ITPEICTaBICHUS
O CTPYKTYpe MOJIEKYJ. 3HAaUEHUE TEOPUU CTPOEHUSI OPraHUYECKHX COelMHEHUN. MoeKymnspHble U
CTpYKTypHBIe (opMynbl. CTpyKTypHbIE (OPMYJIbI Pa3IMYHbIX BUAOB: pa3BEPHYyTas, COKpallEHHAs,
ckenerHast. M3omepus. Buibl uzomepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAs. DIEKTPOHHBIE 3P (EKTHI B
MOJIEKYJIaX OPTraHUYECKUX COeTUHEHUN (MHAYKTUBHBINA U M€30MEpHBIN 3(P(EKThI).

[IpeacraBnenne o KiIaccU(pUKALMK OpPraHUYECKUX BemiecTB. [loHsATHE O (QYHKIIMOHAIHHOU
rpynne. I'omosorusa. I'omonormdeckue psapl. Cucremarnueckas HOMEHKJIATypa OPTraHUYECKUX
coequHenuil (IUPAC) u TpuBnanibHble HA3BaHUS OTIIEIbHBIX PEACTaBUTENEH.

OcobeHHoCTH M Kiaccu(UKalus opraHudeckux peakiuil. OKUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE
peaxkuuy B OpraHMyeCcKON XUMUH.

OKCIIEpUMEHTAJIBHBIE METOJAbl HW3YYEHHUs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHHE C
o0pa3liaMu OpraHWYEeCKHX BEIIECTB M MaTepHajJaMH Ha WX OCHOBE, ONBITHI 1O IPEBPAIICHUIO
OpPraHUYECKUX BELIECTB MPU HarpeBaHuu (IJIaBlieHHe, OOYIJIMBaHUE U TOPEHHUE), KOHCTPYHUPOBAHHE
MOJEJIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesoaopoaslt.

Ankanbl. ['omonormueckuii psin ankaHoB, oOmias (opmyna, HOMEHKJIATypa M H30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ] AalKaHOB, SP°-TMOPUAM3AIUS ATOMHBIX
opOuTaneil yrieposaa, 6-cBsi3b. Ou3nuecKkue CBONCTBA ATKAHOB.

XUMUYECKHE CBOMICTBA QJKaHOB: DPEAKIUM 3aMELICHMS, W30MEpU3alMM, IETHAPUPOBaHUS,
LUKIU3al1Y, TUPOJIN3a, KpeKuHra, ropeHus. [IpeacraBienue o MexaHu3Me peakluuid paJuKaabHOTO
3aMeIIEHUS.

Haxoxnaenue B mpupoae. CriocoOb! oydyeHus: ¥ IpUMEHEHHE aJIKaHOB.

Muknoankanel. OOmas Qopmyna, HoMeHKnatypa U u3zoMmepus. OcoOEHHOCTH CTPOEHUS U
XUMHUYECKHUX CBOMCTB MaJbIX (LIMKJIONPOIIaH, IMKJIO0YTaH) U OOBIYHBIX (LIMKJIONEHTAH, IUKIOTeKCaH)
UKJI0aNKaHOB. CIOCOOBI MOTY4YEHHUS ¥ TPUMEHEHHE IUKII0AIKaHOB.

Ankenpl. ['oMonorudeckuii psij ajakeHoB, oOmas (opmyiia, HOMEHKIATypa. DJIIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY alKeHOB, Sp>-THOpHIN3allisa aTOMHBIX opOuTaseil yriepona,
o0- u m-cBs3U. CTpyKTypHas W reomeTpuueckas (Iuc-TpaHc-) m3omepus. Puznueckue CBONCTBA
QJIKEHOB. XMMHUYECKUE CBOMCTBA: PEAKIIMY IPUCOETUHEHNS, 3aMEILIEHUS B 0L-[10JIO)KEHHE ITPU JBOMHOMN
CBA3M, NouMepu3anuu 1 okucienus. [Ipasuino MapkoBHukoBa. KauecTBeHHBIE peakiuy Ha JBOMHYO
cBs13b. CriocoObl MOTy4eHHs U IPUMEHEHHUE aJIKEHOB.

Ankaguensl. Knaccudukaius ankaaneHoB (COMpsHKEHHBIC, U30IUPOBAHHBIC, KYMYIUPOBAHHDLE).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHSI M XMMHUYECKUX CBOMCTB COMPSKEHHBIX AUEHOB, 1,2- u 1,4-
npucoeauHenue. llomumepusanust conpskE€HHBIX TueHoB. CrnocoObl MOJydYeHUs U TpPUMEHEHHE
aJIKa/INECHOB.
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Anxunbl. ['oMonormueckuil psa ankuHOB, oOmas ¢opmyia, HOMEHKIATypa U H30MEpHsL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AalKUHOB, SP-THOpPHAM3ALMS aTOMHBIX
opOutaneii yriepona. @DuU3MYECKUE CBOWCTBA AIKWHOB. XHWMHUYECKHE CBOHCTBA: pEaKIHH
MIPUCOEIUHEHUS, IUMEpPU3ALMU W TPUMEpPU3aLUUHU, OKHUCIECHHsS. KHCIOTHBIE CBOWCTBA aAJIKHWHOB,
HMMEIOIUX KOHLEBYIO TpPOHHYIO CBs3b. KadecTBeHHblE peaklMM Ha TpOHHYIO cBsi3b. CrocoOsl
MOJIyYEHUSI U IPUMEHEHUE ATKUHOB.

ApoMaTudeckue YriIeBOJOpOIbI (apeHbl). ['oMonoruveckuii psja apeHoB, oOmias ¢dopmyna,
HOMEHKJIATypa M HM30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJbl OeH3o0Ja.
du3nyeckue CBOWCTBA apeHOB. XMMHMUYECKHE CBOMICTBa O€H30/1a UM €ro TOMOJIOTOB: PEaKIUU
3aMelIeHus] B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOAHOM pajauKalie, PEaKIUH MpUCOeIUHEHUS,
OKHCIIeHHe roMoJioroB OeH3omna. IlpeacraBienue o0 OpHUEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIe HA MPUMEPE ANKMIBHBIX PAIUKAIIOB, KAPOOKCUIBLHOM, THIPOKCUIIbHOM, aMUHO- U
HUTPOTPYIIIBI, aTOMOB ranioreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB cTHpoia. [Tomumepusarms
ctuposa. CriocoObl MOJyueHus: ¥ MPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Ipuponnsiii ra3. Ilomyrasie HedTsHBIE ra3el. HedTh u €€ mpoucxoxaenne. KameHHbIH yroib u
MPOAYKTHI ero nepepadborku. CrocoObl nepepaboTku HedTH: MEPEeroHKa, KPEKUHT (TepMUYECKUH,
KaTaIUTHYeCKUi), pudopMuHr, nuponus. [Ipoayktel mepepaboTku He(pTH, WX TpPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOCHUE TajJOreHIPOU3BOJHBIX YIIIEBOJIOPOJOB. Peaknuu 3amenieHus rajioreHa
Ha FUAPOKCOrpyYIIY, HUTPOTPYIITY, IUAHOTPYIIILY, aMUHOTpyIIy. JleicTBrE Ha rajoreHInpor3BOAHbIE
BOJIHOT'O U CIIMPTOBOI'O pacTBOpa 1mEnoun. BzaumoaeiicTBue qurajioreHalKaHOB ¢ MATHUEM U LIUHKOM.
[lonsiTHE O  METAJUIOOPraHUYECKUX  COEOUHEHMsX. Vcmoiap30BaHME  rajoreHNpOU3BOAHBIX
YTJIEBOJIOPOIOB B OBITY, TEXHUKE M IIPU CHHTE3€ OPraHMYECKHUX BEIIECTB.

DKcIepUMEeHTaTbHBIE METObl M3YYEHHUSI BEUIECTB M MX NPEBPAIICHUN: M3ydYeHUE (PU3MUECKHUX
CBOMCTB yYIJI€BOJIOPOAOB (PacTBOPUMOCTH), KaYECTBEHHBIX PEAKIUN YIIIEBOAOPOJIOB Pa3IMYHbIX
KiaccoB (oOecrBeurBaHWe OpOMHOW WM HOJHOW BOJBI, pacTBOpa I€pMaHTaHaTa Kalus,
B3aMMOJICHCTBHE alleTWIeHa C aMMHauyHbIM pacTBopoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyKeHHeE YIJIepoJia ¥ BOJIOPO/ia B OpraHMUECKUX BEIECTBAX, MOJYYEHHUE 3TUICHA U U3YUYEHUE €T
CBOMWCTB, O3HaKoMJIeHHE ¢ KoJutekuuaMu «Hedte» u «Yronby», ¢ obpa3naMu miactMace, KaydykoB U
PE3UHBI, MOJIETUPOBAHUE MOJIEKYJT YTIIEBOJOPOI0B U FaJIOr€HIPOU3BOAHBIX YIIIEBOIOPO/IOB.

Kucnopoacoaepxamme oprannyecKie CoeiNHEHUsI.

[IpenensHble ogHOaTOMHBIE cUPTHI. CTpoeHHE MOJIEeKyN (Ha MpUMEpe MEeTaHoja U ATAHOJA).
I'omonoruueckuit psa, obmas Gopmyna, u3oMepus, HOMEHKJIATypa U Kiaccupukamus. dusnueckue
CBOMCTBA IpEJENbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHbIE CBSI3U MEXIY MOJEKYJIaMU CIIMPTOB.
XUMUYECKHE CBOWMCTBA: pEaKLUMU 3aMELIEHUs, AETHApaTalli, OKHUCJICHMs, B3aUMOJECHCTBUE C
OpPraHMYECKUMHU U HEOPraHMYECKUMHU KucioTaMu. KauecTBeHHas peakiysi Ha OJJHOATOMHbBIE CITUPTHI.
JlelicTBUe 3TaHOJIa M METaHOJAa Ha opraHu3M uyenoBeka. CrocoObl MONyyeHHs M TNPUMEHEHHUE
OJIHOATOMHBIX CIIUPTOB.

IIpoctbie 3¢dupsl, HOMeHKIaTypa U u3oMepHs. OCOOCHHOCTH (PU3MUECKUX MU XUMHYECKHX
CBOMCTB.

MHoOroaTtoMHble CIUPTHI — ATWJIEHITIMKOIb U MIMLEPUH. PU3NYECKUE U XMMUYECKHE CBOICTBA:
peakuuu 3aMelleHus, B3aUMOJEHCTBHE C OpPraHMYeCKMMH W HEOPraHMYEeCKUMH KHUCIOTaMH,
KAauecTBEHHasl peaklus Ha MHOroaTOMHble coUpThl. IIpencraBieHne O MeEXaHHW3ME pPEAKLMA
HYKJIe0pUIHHOTO 3amernieHus. JleficTBrue Ha opranu3m 4yesnoBeka. CriocoObI OTydeHUsI U MPUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbI, B3aMMHOE BIHMSHUE THAPOKCOTPYNIBI M OEH30JBHOTO sjpa.
dusnueckue cBoiicTBa peHosa. OcoOEHHOCTH XMMUYECKUX CBOMCTB (peHosa. KauecTBeHHBIE peakiuu
Ha ¢enon. Tokcmunocts  Qenoma. CnocoObl TONyYeHHS] W NPUMEHEHHE  (eHoa.
denonpopManbaeTUAHAS CMOJIA.
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KapOoHumnbpHBIE COeTUHEHUS — albJCTHABl M KETOHBI. DIEKTPOHHOE CTPOCHHE KapOOHWIHHOU
rpynnsl.  ['omonormyeckue psabl anplerdoB M KETOHOB, o0mas Qopmyna, u30MepUs W
HOMEHKJIaTypa. PU3NYECKUE CBOKMCTBA aJIbJIETUI0OB U KETOHOB. XMMHUUYECKHE CBOMCTBA JIbAETUAOB U
KETOHOB: peaKkuu npucoeauHeHus. OKUCIEHUE albAernI0B, KAUECTBEHHbIEC PEAKIIMK Ha aJIbJICTUIBI.
CrocoObl MoTy4eHus: U IPUMEHEHUE aJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TMpeleibHble KapOOHOBBIE KHCIOTHl. (COOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KucCHOT. M3omepuss u HomeHkiatypa. dusnueckue CBOHCTBa OJHOOCHOBHBIX
MpeeabHbIX KapOOHOBBIX KHUCIOT. BOAOpoIHbIE CBSI3U MEXIY MOJEKyJIaMU KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOWCTBA: KHUCIOTHBIC CBOWCTBA, PEaKIUsl STepUPHUKALNU, PEAKIUU C Y4acTHEM
YTIEBOAOPOAHOrO pagukaia. OcoOeHHOCTH CBOWCTB MypaBbUHOM KUCIOTHL. [IoHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CJIOXKHBIX 3(hupax. MHOroobpazue kapOOHOBBIX KUCIOT. OcCOOEHHOCTH CBOMCTB
HENpeleNnbHbIX U apoOMaTHYeCKHX  KapOOHOBBIX  KHUCJIOT,  JUKAPOOHOBBIX  KHCJIOT,
THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBuTenu BBICIIMX KapOOHOBBIX KHCIIOT: CTEapUHOBAS,
MaJIbMUTUHOBAS, OJICMHOBAS, IUHONEBAs, IUHOIeH08aAs KUCIOThI. CIOCOObI MOTY4YeHHsI U IPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Crnoxubie >¢upsl. ['omomoruyeckuit psnu, oOmas Qopmyna, H30MEpUs U HOMEHKIATYpa.
OuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUPOJIN3 B KUCIION U LIEJIOYHOU Cpee.

XKupsl. Crpoenue, puandeckre 1 XAMUYECKHE CBOMCTBA )KUPOB: THAPOIIU3 B KUCIIOHN U IEIOYHON
cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPIKANIUX OCTATKH HENPEISITBHBIX KUPHBIX KUCIOT. JKUPHI
B IIPUPOJIE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIIEE ACHCTBHE.

O6mas xapaktepucTrka yrieBojaoB. Kimaccudukanus yrieBogoB (MOHO-, TU- U MOJUCAXAPUIBI).
MoHocaxapuapl: TII0K03a, (pyKTo3a, rajakros3a, pudo3a, ne3okcuprdo3a. Gu3nveckue CBOWCTBA H
HaxoxJeHue B npupoae. PorocuHTe3. XUMHYECKHE CBOWCTBA IJIFOKO3bl: PEAKLUHUU C Y4aCTHEM
CIUPTOBBIX U AIBJICTHTHOW TPYIII, CIIUPTOBOE M MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHe rTF0K03bI,
e€ 3HaYeHUE B >KU3HEIEATEIBbHOCTH Opranu3Ma. Jucaxapuibl: caxapo3a, MajlbT03a U JIAKTO3a.
BoccranasnuBaronye 1 HeBOCCTaHABIMBAIOIME Aucaxapusl. [ maponns nucaxapuaos. Haxoxnenne
B mnpupoae M unpumeHeHue. Illonmmcaxapuapl: Kpaxmall, IJIMKOTeH M Ieinono3a. CTpoeHue
MaKpOMOJIEKYJI KpaxMaja, IIIMKOreHa U IeJUT0103bl. Pru3ndeckue CBOMCTBA KpaxMaia U HEJUIH0JI03BL.
XHUMHUYECKHE CBOMCTBA KpaxMaja: TUAPOIN3, KAYECTBEHHAs PEaKIUs C MOJAOM. XMMUYECKHE CBOICTBA
LEJUTIONIO3bl: TUJPOJIN3, MoJiydeHue 3(upoB L0036l [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIEePUMEHTAIBHBIE METOJBI H3yUYEHUS BEHIECTB M WX TMPEBpalIeHUN: PpacTBOPUMOCTH
pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM, OKHCIEHHUE STUJIOBOTO CIIMPTA B
anbJEru]] Ha PaCKaJICHHON MEIHOM MPOBOJIOKE, OKHCIEHUE 3THJIOBOTO CHUPTA IUXPOMATOM KaJIHs
(BOBMOXKHO HCIIOJB30BaHHE BHUAEOMATEpUATOB), KAaYECTBEHHBIC PEAKIUH Ha albJeTHABl (C
ruapokcuaoM auammuHcepedpa(l) u rugpoxkcunom meau(ll)), peakius riuueprHa ¢ THIPOKCHIOM
meau(Il), xumuueckue cBONWCTBA pacTBOpPa YKCYCHOM KUCTIOTHI, B3aMMOJICHCTBHE PACTBOPA TIIFOKO3BI C
ruapokcuaoM meau(Il), B3anmosenicTBre kpaxmana ¢ HOA0M, pelIeHrne SKCIIEPUMEHTATBHBIX 3aa4 110
teMaM «CrupTsl U (heHoubly, «KapOoHoBbIe KUCTOTHI. CI0XKHBIE dUPBI.

A3oTcoaepxaliue OpraHu4eckue coeJHHEeHU .

AMUHBI — OpraHUYECKUE MPOU3BOAHBIE ammuaka. Krnaccudukanus aMruHOB: anudaTudecKue u
apoMaTUYeCKHe; TEePBUYHBIC, BTOPUUYHBIE W TpeTuuyHbie. CTpoeHHe Moyekyls, obmas dopmyna,
M30MepHsl, HOMEHKIIATypa U pu3ndeckre CBoicTBa. XUMUYECKOe CBOMCTBA amn(aTUUECKUX aMHHOB:
OCHOBHBIE€ CBOMCTBA, AJIKUJIMPOBAHKE, B3AUMOJICCTBUE NMEPBUYHBIX AMUHOB C a30TUCTON KHUCIIOTOM.
Conm aKuinaMMOHHSL.

AHWIMH — TpEACTAaBUTEIh aMHHOB apomMarhueckoro psna. CTpoeHue aHwinHA. B3anmHoe
BIUSHUE TPYII aTOMOB B Molekyne aHunuHa. OCOOCHHOCTHM XMMHYECKHUX CBOWMCTB aHUIIUHA.
KauectBennsie peaknuu Ha aHWIMH. CTIOCOOBI MOTyYeHUs U TPUMEHEHHE aTu(aTUIeCKuX aMUHOB.
[TonydeHnue aHWIMHA U3 HUTPOOEH30Ia.



8

AwmuHokucnoTel. Homenkiatypa u uzomepus. OTaenbHbIe NPEACTABUTEIH O-aMHUHOKHUCIIOT:
INIMIUH, alaHuH. Pu3nyeckue CBOMCTBA aMUHOKHMCIOT. XMMUYECKHE CBOWCTBA AMHUHOKHCIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCTUHEHMH, peaKius MOJIUKOHACHCAIlMHM, O00pa3oBaHHE MENTHIHOU
cBs13u. bronornueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ THAPOJIN3 NMENTHIIOB.

benku kak mpuponHsie monumepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAS CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOICTBA OEIIKOB: TUAPOIIN3, J€HATYpallHsl, KaUeCTBEHHbIE pEaKIMH1 Ha OENIKH.

DKcIeprMEeHTaIbHbBIE METOABI M3YUEHHsI BEIIECTB M WX MPEBPALICHUN: pacTBOpeHHE OEIKOB B
BOJE, JeHaTypauus O€JKOB TIpHM HarpeBaHUM, LBETHbIE peakluu Ha O€JKH, pelleHue
HKCHEPUMEHTAIBHBIX 3a/a4 10 TeMaM «A30TcoJepKalllue OpraHUYeCKHe COCAMHEHUS» H
«Pacnio3HaBaHue OpraHMYECKUX COCAMHEHUII.

BbicokoMosIeKyIsIpPHbIE COeINHEHMS.

OCHOBHBIE TIOHATHSI XUMHHM BBICOKOMOJIEKYJSIDHBIX COEIMHEHMH: MOHOMEp, IOJUMep,
CTPYKTYPHOE 3BEHO, CTENCHb MOJMMEPH3AIUU, CPEIHsS MOJEeKysipHas mMacca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI — OIMMEpH3aliks U MOJINKOHIEHCALIUS.

[TomumepHble Marepuainbl. [lmacTMaccsl (MONMATHIICH, MOJMIIPOIWICH, ITOJIUBUHUIXIIOPHUI,
MOJIUCTUPOJ, NOJMMETHWIMETaKpUiaT, MOJIMKapOOHAThl, MOJMATWIEHTepedTanaT). YTUiIu3auus |
nepepadoTKa IIACTHKA.

DOnacToMepbl: HaTypaJlbHbIA KayyyK, CAHTETHUECKUE KaydyKu (0yTaJneHOBbIH, XJIOPOIIPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosiokHa: HaTypajbHble (XJIONMOK, HIEPCTh, IIENK), HCKYCCTBEHHBbIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tomumeps! crienUanbHOrO HazHadyeHUs (Te(IIOH, KeBJap, 3JIEKTPOIPOBOMALIME IOJIUMEPHI,
OnopasnaraeMple IOJIUMEPHI).

OKCIIepUMEHTAJIbHbIE METOJIbl H3YYEHHUS BEIIECTB M HUX IPEBpAIlEHUI: O3HAKOMJICHHE C
oOpasmaMu  TPUPOAHBIX W  HWCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKoOB, pEIICHHE
SKCHEPUMEHTAIbHBIX 33a4 110 TeMe «Pacro3HaBaHue MJIacTMacc U BOJIOKOH».

Pacuérneble 3anaun.

Haxoxaenue MonekyasspHOH (opMyibl OpPraHMYEeCKOr0 COEAMHEHHUS IO MAacCOBBIM JIOJISIM
JJIEMEHTOB, BXOMSIIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYISPHOW (HOPMYIBl OPTaHUYECKOTO
coeiMHeHus o macce (00bEMY) MPOAYKTOB CrOpaHMs, MO KOJIWYECTBY BeIleCTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIWW W/MIM HWCXOAHBIX BEIIECTB, YCTAHOBJICHHWE CTPYKTYpHOH (OPMYIIBI
OpPraHUYECKOro BEIeCTBA HAa OCHOBE €ro XHMMHUYECKMX CBOMCTB WM CIIOCOOOB MOJy4YEHHUS,
OTIpe/ieNIEHUE JI0JIM BBIXO/A MPOIYKTA PEaKLUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexIpeIMeTHbIE CBA3H.

Peanuzanuss MeXnpeIMETHBIX CBsi3ed NpU M3YYeHUM opraHuudeckoi xumuu B 10 kmacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHUH,
MPHUHATHIX B OTJIEJNBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOure ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SBJICHHWE, HAY4HbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHaJIu3, CUHTE3, KJIaccu(uKalus, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJIb, MOJIETUPOBAHHUE.

®dusnka: marepus, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, MOJIEKyJa, HEPreTHUECKUI ypOBEHb,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIecTBa, (DM3MUYECKHE BEIWYMHBI, €IUHUIIBI
U3MEpPEHUsi, CKOPOCTb, HEPT U, Macca.

buonorusi: kierka, opraHus3M, OJKocucTema, Owocdepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIN U reTepoTpodHBIN TUIT TUTAaHUs, OpokeHue, PoTOCUHTE3, AbIXaHUE, OCNIKU, YITIEBOIBI,
KHUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3nple UCKOMIAEMBbIE, TOTIIIMBO.

TexHoNOTHs: THIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIHHOTO IUTAHHS, MOIOIIUE CPEJCTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.
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OBILIASA U HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0CHOBbI XMMHH.

Atom. CocraB aTOMHBIX fAnep. XUMUYECKUH 3jeMeHT. M3oromnbl. CTpoeHHE 3IEKTPOHHBIX
000JI09€K aTOMOB, KBAaHTOBBIC YUCIIA. DHEPreTUICCKHE YPOBHU U TMOIYPOBHH. ATOMHBIE OPOUTAIIH.
Krnaccudukaiuss XuMHUECKUX 3JIEMEHTOB (s-, P-, d-, f-amemenTsl). Pacnpeienenue 371eKTPOHOB 110
aTOMHBIM OpOWTaNIsIM. DJEKTPOHHBIE KOH(HUTypaluu aTOMOB JJIEMEHTOB MEPBOr0—4EeTBEPTOTO
MEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, ODJIEKTPOHHBIE KOH(PUTypaluu HMOHOB.
DNEeKTPOOTPULIATETLHOCTD.

[Tepuonuueckuii 3akoH u Ilepuoanueckasi cuctemMa xumudeckux snemeHToB .M. Menneneena.
CBsi3b eproIMUYEeCcKOro 3akoHa u [leproauyeckoit CHCTEMbI XUMHUECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpPUEN CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTM HM3MEHEHHMS CBOMCTB XHMHUYECKHX 3JIEMEHTOB H
00pa3yeMbIX UMH ITPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIIIIAM H TIEPUOIaM. 3HAYCHUE IIEPUOTUTICCKOTO
3akoHa J[.11. Menneneena.

Xumuyeckass CBSI3b. BuUIObl XMMUYECKOW CBSI3M: KOBAJICHTHAs, WOHHAS, METaJUIMYeCKasl.
Mexanu3mbl 00pa3oBaHUsl KOBAJEHTHOW CBS3M: OOMEHHBIM M JOHOPHO-AaKIENTOPHBINA. DHEprus u
muiHa cBs3u. [1oaspHOCTh, HAMPABIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHbie CBs3H.
Bonoponnas cBsa3p. MexxMoIIeKyasipHble B3aUMOCHCTBUS.

BanieHTHOCTB ¥ BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
TeOMETPUUYECKUM CTPOCHUEM (Ha IPUMEPE COSAMHEHUIN JIIEMEHTOB BTOPOTO MEPHOIA).

[IpenacraBnenne O  KOMIUIGKCHBIX  coenuHeHusix.  CocTtaB  KOMIUIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBarTenb, JIMTaHAbl. 3HAaYeHHE KOMIUIEKCHBIX coefauHenuil. [lonstue o
KOOPJAMHALIMOHHON XUMUU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHMS. THUIBI KPUCTAUIMYECKUX PELIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsitue o aucnepcHbix cuctemax. VctuHHble pacTBopbl. lIpencraBieHne O KOMIOMIHBIX
pactBopax. CrocoObl BhIpaKEHUsI KOHIICHTPAIIUA PACTBOPOB: MaccoBas J0JIS BEIIECTBA B PacTBOPE,
MOJISIpHAsE ~ KOHLIEHTpauus. HachlllleHHble W HEHACBIIEHHBIE PAacTBOPbBI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanus wu HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. T[puBUANbHBIE Ha3BaHUS
OTJIETTbHBIX MPEJCTaBUTEICH HEOPTAaHUYECKUX BEIICCTB.

Knaccudukanus XUMUYECKUX pEaKIHii B HEOPraHMYEeCKOW M OPraHWYeCKOM XMMHH. 3aKOH
COXpaHEHHUsS MAacCChl BEIECTB, 3aKOH COXPAHEHHMS U TPEBPAIICHUS HHEPTHH TPU XUMHUYECKHX
peakuusx. TernoBbie 3QpPeKThl XUMHUUECKHUX peakiuid. TepMOXUMHUUYECKHE YpaBHEHHUS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBUCHUMOCTh OT Pa3Iu4HbIX (PakTopoB. ['OoMOreHHBIE U
reTeporeHHsle peakunu. Katanus u kataam3aTopsl.

O6parumbie U HEOOpaTUMbIE peakIuu. XUMHYEeCKoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecHsi. DakTOphl, BIUSAIOIIME Ha TOJIOKEHUE XHWMHMUYECKOTO PaBHOBECUS: TEMIIeparypa,
JTABJICHUE U KOHIIEHTPAIlMU BEIIECTB, y4acTBYOMMX B peakiuu. [Ipuauun Jle [Hlarenbe.

DnexTponuTuueckas aucconuanus. CuipHbIe U cnabbie MeKTpoauThl. CTeneHb AUCCOIHAIIHH.
Cpena BOJHBIX PAcTBOPOB: KUCJIOTHAs, HEWTpaibHas, wienodHas. Bomopoauwiii mokaszatens (pH)
pactBopa. ['uaponus coneit. Peakunuu noHHOrO oOMeHa.

OKHCIUTENTbHO-BOCCTAHOBUTENbHBIE — peakiuu. Crenedb  okucieHus.  OKuCIUTENh U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST U BOCCTAaHOBJICHMS. BaxHelmne OKHUCIUTETH U
BOCCTAHOBUTEIU. METOT 2JIEKTPOHHOTO Oaanca. DJIEKTPOIU3 PACTBOPOB U PACILIIABOB BEIIECTB.

DKCnepuMeHTaIbHbIE METO/bl U3YUEHHUS BEIIECTB M MX MPEBPAIICHUI: Pa3lI0KEeHUE MEPOKCUIA
BOJIOpO/a B MIPUCYTCTBUU KaTaIN3aToOpa, MOACIIA KPUCTAJUTMUECKUX PEIIETOK, TPOBEICHHUE PEaKIIHA
MOHHOTO OOMEHa, ompeAeneHre Cpefbl PACTBOPOB C MOMOIIBI0 WHIUKATOPOB, M3yYCHUE BIIHSIHUS
pa3IUUHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOW PEAKIIUH U TTOJI0KEHNE XUMHUYECKOTO PAaBHOBECHSI.
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Heopranuueckasi xummus.

[Tonoxenne HemeraoB B [lepuoanueckoii cucreme xumudeckux aemeHToB .M. Menneneena
1 0COOEHHOCTU CTPOEHUS UX aTOMOB. PU3NYECKUE CBOICTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAIITIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yrieposa).

Bonopon. ITlomyuenue, ¢usnyeckue W XHUMHUYECKHE CBOMCTBA: pPEAaKIMM C MeTaulaMd U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUNIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxxaenue B npupojie, ciocoObl MOMy4YeHus1, PU3HUECKUue 1 XUMUYECKUE CBOICTBA.
l"anorenoBoopoabl. BaxkHelne Kuciopoacoaepxaiine coequHeHus rajoreHoB. JlabopaTtopHbie u
MPOMBIIIJICHHBIE CITOCOOBI MOJTyYEHHS TaIOTeHOB. [[puMeHeHne raloreHoB U MX COSAMHEHU.

Kucnopon, o3on. JlabopaTopHble W NPOMBILIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJa.
du3nyecKue U XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCII0pOo/1a U 030HA. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxxnenue B mpupoje, CrocoObl MoixydeHus, pU3ndyeckue U XUMUYECKUE CBOICTBA.
CepoBonopon, cynbhuasl. Oxcua cepri(IV), okcun cepri(VI). CepHucras u cepHasi KUCIOTHI U UX
cosid. OcOOEHHOCTH CBOWMCTB CepHOM KUCTOTHI. [IprMeHeHune cepbl u € COeTMHEHHA.

AzoT. HaxoxneHue B mpupoje, crocoObl ModydeHus, GU3NYeCKHe W XMMHUYECKHE CBOWMCTBA.
AmmMmuak, HUTpUIbl. OKCUAbI a30Ta. A30THCTas U a30THAsL KUCIOTHI U X coJi. OcOOEHHOCTH CBOICTB
a30THOM Kuca0ThI. [IpuMeHeHne a3oTa 1 ero coequHeHu. A30THbIE y100peHusl.

®ochop. Haxoxnenue B mpupoje, CrocoObl moryueHus, PU3ndeckue 1 XMMUYECKUEe CBONCTBA.
®dochuner u pochun. Oxcunsr hocdopa, pochopuas kuciora u e€ conu. [Ipumenenue dpocdopa u
ero coeguHenuit. @ocdopHbie y100peHHUS.

VYraepon, HaXOXJIeHHUE B MpHUpone. AIIIOTpONHbIE MoAu(UKanud. OU3HIECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yriuepona(ll), oxcun yrnepona(1V),
yroJjibHasi KUCJIOTA U €€ CONM. AKTUBUPOBAHHBIN yroib, ancopOius. dymiepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IpriMeHeHre TPOCTHIX BEIIECTB, 00Pa30BAHHBIX YTIEPOAOM, H €T0 COSAMHECHUIA.

Kpemuuii. Haxoxenue B npupojie, cnocoObl Moiny4eHusl, pu3sndyeckre 1 XuMU4EeCKHe CBONCTBA.
Oxcun kpemuusa(IV), kpeMHUeBas KUCIOTa, CUIMKAThl. [[puMeHeHre KpeMHHsI U €r0 COSTUHEHHA.
CrekJ10, €ro nojiyueHue, BU/IbI CTEKIIA.

ITonoxenune wmeramioB B Ilepuoanyeckoit cucreMe XUMHMUYECKHX 3JeMEHTOB. OCOOEHHOCTH
CTPOEHHS DJIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmume (u3nueckue CBONCTBA METAJIIOB.
ITpumeHeHne MeTasioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN Psii HanpspDKeHUH MeTtauioB. OOmme crnocoObl MOJYYEeHHS METalIOB:
TUIPOMETAUIYPrusi, MUPOMETAIUIYPIHUs, 3JIEKTpoMeTalIyprus. IloHATHE O KOppO3MM METaJuIoB.
CriocoObl 3a1UThl OT KOPPO3HUH.

OOmas xapakrepuctuka MeTauioB [A-rpynmbsr  Ilepuoguueckoil cucTeMbl XMMHUYECKHX
aneMmeHToB. HaTpuii u kanmuii: momydeHue, (puU3MYecKMe W XUMHYECKHE CBOMCTBA, NMPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEINHEHUM.

Oobmas xapakrepuctuka MetawoB IIA-rpynnsl Ilepuonnueckoil cuCTEMBI XMMHUYECKHUX
3JIEMEHTOB. Maruuii u KayibLuil: monydeHue, Gu3nyeckrue U XUMUYECKHE CBOWCTBA, NMPHUMEHEHHE
MIPOCTBIX BEIIECTB U UX coenHeHnH. JKECTKOCTD BOJIbI U CIIOCOOBI €€ yCTpaHEHHUS.

ANIOMMHUI: TONTyYeHHe, prusnueckre 1 XMMUYEeCKHe CBOMCTBA, IPUMEHEHUE IPOCTOTO BEIIECTBA
U ero coequHeHU. AMpoTepHbIe CBOWCTBA OKCHJIA U THJIPOKCHU/IA aTFOMUHUS, THAPOKCOKOMITJIEKCHI
AITIOMUHMUS.

OO6mas xapakTepucThka MeTamioB 1mobouyHsix noarpynn (b-rpynmn) Ilepuonndeckoii cuctemsl
XUMHUYECKHUX 3JIEMEHTOB.

Ou3nYecKue M XMMHYECKHE CBOMCTBA XpomMa M €ro coeauHeHuid. OKCHUIbI U THUIPOKCHJIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U AUXPOMATHI, WX OKHUCIUTEIbHBIE CBONCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

dusnyeckue U XMMHYECKHE CBOMCTBA MapraHlla U €ro COeJUHEHUH. BakHelnue coequHeHUs
mapranua(ll), wmapranna(IV), wmapranna(VI) u wmapranna(VII). Ilepmanranat kanus, ero
OKHCJINTEIbHBIE CBOWCTBA.
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du3nuecKkre 1 XMMUYECKHE CBOMCTBA Kelie3a U ero coeuHeHuil. OKCuabl, THAPOKCHUJIBI U COJIN
xene3a(ll) u sxeneza(Ill). [lomydueHne u nmpuMeHEHHE Keje3a U €ro CIJIaBOB.

OuU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coequHeHui. [lonydeHne u npuMeHeHue Meau
U €€ COeqUHEHUN.

[unk: momyyenue, (pu3MyYecKHe M XUMHUYECKHE CBOMCTBAa. AMQOTEpHbIE CBOWCTBA OKCHIA U
TUAPOKCH/IA IWHKA, THIPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne uHKa U ero COeAMHEHU .

DKCTepUMEHTAIBHBIE METOABl M3YYCHHsI BEIISCTB M WX MPEBPAIICHUI: H3ydyeHHE O0Opas3IoB
HEMETAJJIOB, TOpeHue cepbl, (ocdopa, sxeneza, MarHusg B KUCIOPOJE, HU3YyYCHHE KOJUICKIIHH
«Metarpl ¥ CIUIAaBbI», B3aMMOJICUCTBUE MICIOYHBIX M IICJIOYHO3EMEIbHBIX METAJJIOB C BOJOMU
(BO3MOXKHO HCIOJb30BaHUE BUJICOMATEPHANIOB), B3aWMOJCHUCTBHUE IIMHKA U JKeje3a C PacTBOpPaMH
KHUCJIOT W IIEeJI0Yed, KaueCTBEHHbIC PEaKIIMU HAa HEOPraHWYeCKHe aHUOHBI, KaTHOH BOJOPOJA U
KaTUOHbl METAJUIOB, B3aUMOJCHCTBHE THJIPOKCUIOB AIIOMUHHUS M IIMHKA C pacTBOpaMU KHUCIOT U
1IeJI0OYEH, pellleHne SKCIEPUMEHTAIbHBIX 3a1a4u 1o TeMaMm «[ anorensl», «Cepa U €€ COeTMHEHUS,
«A30T u (dochop u ux coemuHeHUs», «MeTalabl TIaBHBIX MNOATPYHI», «MeTamibl MOoOOYHBIX
TIOATPYIII.

X¥MUA U )KU3Hb.

Ponb xuMuu B o6ecriedeHr yCTOMYMBOTO pa3BUTHA YesioBeuecTBa. [[oHATHE O HAyUHBIX METOAaX
MMO3HAHMS U METOJIOJIOTMU HAYYHOT0 uccienoBanusl. HayuHble NpUHIIMIIBI OpraHU3alui XUMUYECKOTO
MPOU3BOJICTBA. [IpOMBINIIICHHBIE CHOCOOBI TIOJNIYYCHUS BaKHEHIIMX BEHmIECTB (Ha TpuUMepe
MPOM3BOJICTBA aMMMAaKa, CEPHOW KHUCIOThI, MeTaHoina). [IpoMbllieHHbIE CHOCOOBI MOTYYECHHS
METAJUIOB U CIUIABOB. XMMHYECKOE 3arpsi3HEHHUE OKPYKAIOLIEW Cpeipl M €ro mociueactBus. Pomib
XUMHH B 00€CTIEYEHIH SHEPreTHIeCKON Oe30IMacHOCTH.

XuMHs M 300pOBbE 4YeloBeKa. JlekapcTBeHHble cpencTBa. IIpaBuna uMCnosib30BaHUsA
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUM B pa3BUTUN MEIULIUHBI.

XUMHST TUIIM: OCHOBHBIE KOMIIOHEHTBHI, MUIIEBbIE a00aBkU. Poib xuMum B oOecrieueHuun
MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpencrtBa. beitoBas xummus. IlpaBuma  Ge3omacHOro
MCIOJIb30BaHUS MIPEnapaToB OBITOBOM XUMUH B MIOBCEIHEBHON KU3HHU.

XUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (LIEMEHT, OETOH).

XUMHUs B CENbCKOM X03siiicTBe. OpraHn4eckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHasibl, KpPAacKu, CTEKJIO, KepaMuka. Marepuanbl s
31eKTpoHUKU. HaHoTexXHOMOTH Y.

Pacuérnebie 3anaun.

Pacuérel: macchl BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WIIH
00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BELIECTB, Macchl (00bEMaA, KOJIMYECTBA BEILIECTBA)
MIPOJYKTOB PEAKIINH, €CJIU OJTHO U3 BELIECTB UMEET MPUMECH, MacChl (00bEMa, KOIMUYECTBA BEIIECTBA)
MPOAYKTa PEAKIIUH, €CIIU OJHO W3 BEIIECTB JIAaHO B BUJE PACTBOpA C OMPEACIEHHON MACCOBOM JOJIEi
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JI0JM M MOJISIPHOW KOHLIEHTpAMU BELIECTBA B PACTBOPE, JOJIH
BBIX0/1a TIPOJIYKTA PEAKIIMH OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MeXnpeaMeTHBIX CBs3ed NMpHU M3y4eHUH OOIIed M HeopraHMueckod xumuu B 11
KJIACCe OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHSATUHN, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHATHSA: SBJICHHE, HAy4HBIH (DakT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJIu3, CUHTE3, Kilaccuukays, NepuouyHOCTb, HAOJI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIb,
MOJIEJINPOBAHUE.

®dusnka: MaTepusi, MUKPOMHUP, MAaKpPOMHUP, aTOM, JIEKTPOH, MIPOTOH, HEUTPOH, MOH, U30TOIIBI,
PaMOaKTUBHOCTh, MOJIEKYJIa, JHEPTreTHYECKH YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperarHoe
COCTOSIHME BEIIECTBA, MACAIbHBIA ra3, (PU3WYecKue BEIUYWHBI, CIMHHIBI W3MEPEHHS, CKOPOCTb,
SHEpPIrHusl, Macca.
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Bbuonorus: kieTka, opraHu3M, 3KOCUCTeMa, bnocdepa, MeTadoIM3M, MaKpO- ¥ MUKPOAJIEMEHTHI,
O€JKH, XUPBI, YIICBOJABI, HYKICHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPyrOBOPOT BEILECTB U
MIOTOK SHEPTUH B SKOCHCTEMAX.

['eorpadust: MUHEpAJIBI, TOPHBIE TIOPO/IBI, ITOJIC3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHonorus: XUMHUYECKash MPOMBIILICHHOCTh, METAJUIYprHs, CTPOUTEIbHBIC MaTepHalbl,
CEIIbCKOXO3SICTBEHHOE  IMPOM3BOJCTBO,  MUIIEBAas  MPOMBIIUIEHHOCTh,  (hapManeBTHYECKas
MPOMBIIIICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaIOB, IICKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



13

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS ITPOI'PAMMBLI 110 XMMHUHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM € CHCTEMHO-/1€ATEILHOCTHBIM OJX0JJOM B CTPYKTYpPE JIMYHOCTHBIX PE3y/IbTaTOB
OCBOGHUS TpeaMeTa «XUMHS» Ha YPOBHE CPeIHEro o0mero oOpa3oBaHUS BBIIACICHBI CICIYIOIIHE
COCTaBJISIOUINE: OCO3HAHHE 00YUYaIOUIMMUCS POCCUNCKON IPaskJaHCKOM UACHTUYHOCTH; TOTOBHOCTD K
CaMOpPa3BUTHIO, CAMOCTOSATEIHLHOCTH W CaMOOIPEACICHUIO; HAaTU4Yhe MOTHUBAIMU K OOyUYEHUIO;
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOUINXCs PYKOBOJICTBOBATHCS MPUHSITHIMU B O0IIECTBE NMPaBUIAMHU
U HOpMaMHu IMOBCACHHA; HAJIMIUC IMIPAaBOCO3HAHUA, SKOJIOTUIECKOU KYJIBbTYPBbI; CIIOCOOHOCTH CTaBUTH
LU U CTPOUTH JKU3HEHHBIE MJIaHb.

JIMYHOCTHBIE PEe3yAbTAThl OCBOCHHS MPEAMETa « XUMHUS) OTPAXKAIOT CHOPMUPOBAHHOCTD OIIBITA
MO3HABATENILHON M MPAKTUYECKOM JEATENBHOCTH OO0y4aromMXcs B IMPOLEcce peanu3aliu
00pa30BaTeIbHOM JICATEITEHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeIMeTa «XUMUsSD» OTpaxkaroT CPOPMUPOBAHHOCTH OMBITA
MMO3HABATEIPHON M TMPAKTUYECKOW JIEATSIBHOCTH OOydJalolmMXCs B IPOIEcce peaau3aluu
00pa30BaTeNbHOM IeATEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUS:

0CO3HaHUs 00yYaIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBAKEHUS K 3aKOHY
U IIPaBOIIOPAIKY;

MIPEJICTABJICHHSI O COLUATBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESITEIBHOCTH IPH CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPHUHAMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI IPYTHX TpU
aHaJlM3e pa3jINYHbIX BUJOB YU€OHOM NeSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCIIeIUI0 OT€YECTBEHHON XHUMHH;

YBaXXCHUA K MPOLECCY TBOPUYCCTBA B oOiactu TCOPHUU W MPAKTHYCCKOI'O IMPHIIOKCHUA XUMHHU,
OCO3HaHHUS TOTO, YTO NaHHBbIE HAYKH €CTh PE3yNbTaT UIUTEIbHBIX HAOMIOJIEHUH, KPOMOTIHUBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHBIX " IPAaKTUKOB,

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU W MOCIEAYIONIEM aHaln3e UH(popMauu o
MEPECAOBLIX TOCTHIKCHUAX COBpGMGHHOfI OTEUECTBEHHOU XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBCHHOI'O CO3HAHU, STHUYCCKOI'O MMOBEACHUA,

CIIOCOOHOCTH OILIEHHMBATh CUTYyallUM, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, U MPUHUMATH
OCO3HAHHBIC PCHICHU S, OPUCHTUPYACHh HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIIEHUBATh CBOE MOBE/ICHUE U MMOCTYITKHA CBOUX TOBAPUIIIEH C TO3UIIMI HPaBCTBEHHBIX
Y IIPAaBOBBIX HOPM M C Y4ETOM OCO3HAHUS ITOCJIEACTBUI MOCTYIIKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBb:

MMOHMMAaHUS IIEHHOCTEW 370pOBOTO W 0Oe30macHoro oOpa3a JKHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmroieHust paBui1 0€30MMaCHOT0 OOpaIeHus C BEIIECTBaMHU B OBITY, TTOBCEIHEBHOM JKU3HU, B
TPYAOBOH JEATEIHHOCTH;

IMMOHUMaHHWA OCHHOCTU MPaBHUIJI HHAWBHUAYAJIbHOI'0O U KOJIJICKTHBHOT'O 0e30macHoro IIOBCACHUS B
CUTYaIUSX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TMOCIEACTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHHUS aJIKOroJs,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:
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KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIENOBATEIIbCKOW  JESATEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acCTHE B PELIEHUH MPAKTUYECKUX 3a/1a4 COLUAIbHON HApaBICHHOCTU
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUEHHIO Mpodeccuil pa3inyHoro poja, B TOM YHCJIEe Ha OCHOBE
IIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U pe3ysbTaTaM TPYA0BOM 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYaJIbHON TpaeKTOpUHM OOpa3oBaHMs, Oynylien
npodeccur U peanu3alii COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEM 00111eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMUYECKH 11€7IeCO00Pa3HOT0 OTHOIICHUS K MIPUPO/IE KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHUS TJIO0ATBPHOTO XapakTepa SKOJIOTHYECKUX MpoOaeM, BIUSHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKCHMM XHMHUU JJIsi PEHIeHHs BOIPOCOB
palOHaIBLHOIO IPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHUS NEHCTBUU, MPUHOCIIINX BPEI OKPYKAIOIIEH NPUPOJAHOU cpele, YMEHHs
IIPOrHO3UPOBATh HEOJIArONpPUATHBIE 3KOJOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX JIEHCTBUN U
MpeA0TBpaALATh UX;

HaJIM4YUs Pa3BUTOIO OSKOJIOTMYECKOI'O  MBIIUIEHUS, HKOJIOIMUYECKON KyJIbTYpbl, OIBITA
NEeATEIbHOCTH SKOJIOTMYECKOM HAIIPaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI UMHU B [TI03HABATEIIBHOM,
KOMMYHUKAaTUBHOM M COIMAJIBHON MPaKTHKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO NPOTHUBOCTOSITH
HJIe0JIOTH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU M OOIIECTBEHHOMN
MPaKTHUKU;

MMOHUMAaHUS CHIEIU(PUKN XUMUU KaK HaAyKH, OCO3HaHU €€ poli B HOPMHUPOBAHHUH PAIMOHAIBHOTO
HAy4YHOT'O MBIIIJIEHUS, CO3/IaHUU 1IeJIOCTHOTO IIPEJCTABICHUS 00 OKpYXKarOIIeM MUPE KaK O €IMHCTBE
MIPUPOJBI U YEIOBEKa, B MO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U pElIeHUH MPOOIEM COXpPaHECHHUS
MIPUPOIHOTO PAaBHOBECUS;

yOexAEHHOCTH B 0C000M 3HAYMMOCTH XUMHUHM Ui COBPEMEHHOW LMBHIM3ALMU: B €€
T'YMaHUCTHYECKON HAIpPaBICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3bl MaTepuanbHON
KYJIbTYPbI, B PEIICHUU TI00aTbHBIX MPOOJIEM YCTONYMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOU,
SHEPTeTUYECKOMN, MUIIEBON U IKOJIOTUUECKOW 0€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCIIeueHun
YCIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKH KOM(POPTHOM KU3HU Ka)XA0T0 4jieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMaHUs CYIIIHOCTH METO/I0B MO3HAHUS, UCIOJIb3YyEMbIX
B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH HCIIOJIb30BATh MMOy4YaeMble 3HAHUS JIJIsl aHATTN3a U OO bSICHEHHUSI
SIBJIGHUN OKPY’KAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHMH, yMEHUsI J1eNaTh 000CHOBAaHHbBIE
3aKJIFOUEHHUS Ha OCHOBE Hay4YHBIX (DaKTOB M UMEIOIIHUXCS JAHHBIX C IENbI0 MOMyYeHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONB30BaTh XMMHUYECKHAE 3HAHUS IS pElleHUs MpoOiieM B
peanbHBIX KU3HCHHBIX CUTYaIIHIX;

HHTEpPECca K MO3HAHUIO, UCCIIEN0BATENBCKON JEATENbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 10 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU;

MHTEpeca K 0COOEHHOCTSM TpPy/ia B pa3IMuHbIX chepax npodeccCHOoHaTbHON AeSITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI
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MeTtanpeaMeTHble pe3yabTaThl OCBOSHHUS MPOTPAMMBI IO XMMHUH HAa YPOBHE CPEIHETO OOIIETro
o0pa3oBaHMS BKIIOYAIOT:

3HaYUMBIC IS (DOPMHpPOBAHUS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEKIUCIUTUIMHAPHBIC
(MeXIIpeIMeTHBIC) OOIIECHAYYHBIC IMOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOW KApTHHBI MUpPA M
crenu(uKy METOJIOB TO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax (Marepwisi, BEUIECTBO,
SHEPrus, SBJICHUE, IPOIECC, CHCTEMa, HayUHbIH (haKT, MPUHIUI, THITOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, NCCIIeI0BaHNE, HAOTIOCHHE, U3MEPEHHE, YKCIIEPUMEHT U JPYyTHe);

YHHUBEpCaJabHbIe ydeOHbIC ACHCTBHS (IIO3HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYJIATHUBHEIC),
obecnieunBaromue GopmMupoBaHue (QyHKIMOHAIBHON TPaMOTHOCTH W COIMAIBHON KOMIICTCHIIMH
o0ydJaronuxcs;

CIIOCOOHOCTh o0ydaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HaHUS U YHUBEpCAIbHbIE yueOHbIe IeHCTBUS B TO3HABATEIBHON U COLIMATBHOM
IIPaKTHUKE.

MCTaHpC,I[MCTHBIe PE3YJIbTAaThbL OTpaxaroT OBJIaACHUEC YHUBCPCAJIbHBIMU yLIC6HBIMI/I
IMO3HAaBATCJIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA Ilef/'ICTBI/IHMI/I.

Ilo3naBaTenbHbIC YHHBepcaJIbHbIE YUeOHbIe el CTBUSA

1) 6a30BbIe JIOTHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO ~ (DOPMYITMpPOBaTh W AKTyaJH3UpOBaTh MpoOJieMy, paccMaTpuBaTth e&
BCECTOPOHHE;

OIIpeEIIATh LIeJU AeSTEIIbHOCTH, 3aaBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTD
Pe3yJbTaThl AESTEIbHOCTH C IIOCTABICHHBIMH LIEISMU;

HCII0JIb30BATh IIPU OCBOCHUM 3HAHUN MTPUEMBI JIOTMUECKOTO MBILIUICHHUS: BBIACIATh XapaKTepHbIE
IIPU3HAKY MOHATHH U YCTaHABIUBATh UX B3aUMOCBS3b, HCIIOIb30BATH COOTBETCTBYIOIINE TOHATHUS JIS
OOBSICHEHUS OT/ACIBHBIX (PAKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMMA;

YCTAaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIeHHUs (MHAYKTHBHBIC, NEAYKTUBHBIC, 110 AHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH U MPOTHUBOPEYMS] B PACCMAaTPUBAEMBIX SBJICHMSIX, (OPMYIMPOBATH BBIBOABI U
3aKIIIOYEHUS;

MIPUMEHSTH B IPOLIECCE TO3HAHUS UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJIEIbHbIC MPEICTABICHUS — XUMUUYECKHH 3HAK (CUMBOI) 3JI€MEHTa, XMMHUYeCKast
dbopMyna, ypaBHEHME XHMMHMYECKOM peakIuud — TMpU pEHIeHUH Y4YeOHbIX II03HABATENbHBIX W
NPAKTUYECKUX 3ajlay, TNPUMEHATh Ha3BaHHbIE MOJEIbHbIE TPEACTABICHUS JJI  BbIABICHUS
XapaKTEePHBIX MPU3HAKOB N3Y4a€MbIX BEIIECTB U XUMUYECKHUX PEAKIIH.

2) 0a30BbIe HCCIe0BATEIbCKHE 1eCTBHUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLnii;

(dbopMyIMpOBATh ENTU U 33J]a4u UCCIEI0BAHNUS, UCIIOJIB30BaTh TOCTABICHHBIE U CAMOCTOSITEIBHO
c(OpMyJIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JJis (POPMUPOBAHUS
TUIIOTE3BI 110 MPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMbIX CYXKJIEHUMH;

BJIaJIETh HAaBBIKAMU  CaMOCTOSITENIbHOTO  IUIAHUPOBAHHUA U TNPOBEIACHUS  YYECHHUECKUX
HKCIEPUMEHTOB, COBEpIICHCTBOBATH YMEHHs HaON0OJaTh 3a XOJOM IpOIIECcca, CaMOCTOSTENIBHO
MIPOTrHO3UPOBATh €ro pe3yibTar, GOpMyIupoBaTh OOOOMIEHUS U  BBIBOJABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBaHMS, COCTABIATH OOOCHOBAaHHBIN OTUYET O MPOAETAHHOM
pabore;

pUOOPETaTh ONMBIT YYCHUYECKON HCCIIEAOBATENBCKOM M MPOEKTHOM JEATENbHOCTH, MPOSBIATh
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIHLHOMY IOWCKY METOJIOB PEIlIeHUs MPaKTUYECKUX 3a/ad,
MPUMEHEHHIO Pa3IMYHBIX METOAO0B O3HAHUS.

3) padora ¢ ungopmanmeii:
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OPHEHTUPOBATHCS B PA3IMUYHBIX HCTOUYHUKAX MHGPOpPMALUU (HAYYHO-TIOMYJIsIpHAs JUTEparypa
XMMHUYECKOIO COJEp)KaHus, CHpaBouHble TocoOus, pecypchl IHTepHera), aHaIU3UpOBaAThH
MHGOPMALIMIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLIEHUBATH €€ JOCTOBEPHOCTD
Y HETIPOTUBOPEUUBOCTb;

(bopMyIHpOBATH 3aIIPOCHI M TPUMEHSATH Pa3IMYHbIE METO/IbI IPU TIOUCKE B 0TOOpe MH(DOpMAITHH,
HE00XOANMOM JJ1s1 BBIITOJHEHUs y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh ONBIT HCHOJIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpMy TpeAcTaBiIeHUs HHPOpPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

MCIOJIb30BaTh HAYYHBIA SI3BIK B KaUECTBE CPEJICTBA MPHU paboTe ¢ XUMHUYECKOW MH(pOpMaIUei:
IPUMEHATh MEXIpeAMETHble ((pU3MYecKue M MaTeMaTHYeCKUe) 3HAKM MU CUMBOJBI, (OpPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HAIJISIIHOCTH.

KoMMyHHKaTHBHBIC yHUBEpPCaJbHbIC YUeOHbIC 1eliCTBUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMBI B XOZ€ JHaJora U/WiIH JUCKYCCHH,
BbICKa3bIBaTh HJieH, (POPMYIUPOBATh CBOM MIPEIOKEHUS OTHOCUTEIBHO BBIITOJTHEHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Ipe3eHTalUel pe3yibTaTOB I03HABATEIbHON JEATEIBbHOCTH, HOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIIIOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON pabOThl MO HCCIEI0BAaHUIO CBOICTB HM3y4aeMbIX BELIECTB, pealu3allMd y4yeOHOro
MpoekTa, W (OPMYJIUPOBATH BBIBOJABI IO pPE3yJIbTaTaM MPOBEIEHHBIX WCCICIOBAHUNA ITYTEM
COIJIACOBaHUS MO3ULUI B X0/ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBJISATH CBOIO I103HABATENbHYIO JIEATENbHOCTD,
ompenensas e€ LeIM W 337ayd, KOHTPOJIUPOBaTb U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeajgaraéMblii aJrOpuTM JAEWCTBUN TPU BBHINOJIHEHUMM YYEOHBIX M MCCIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hambosiee FPGHEKTUBHBIN COCOO0 UX pelIeHHs C Y4ETOM IMOIYYEHHUS HOBBIX 3HAaHUU O
BELIECTBaX U XMMHUYECKUX PEaKIIUAX;

OCYILIECTBIATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl 10 XUMUH Ha YIiyOJIEHHOM ypOBHE Ha YpOBHE
cpeaHero ooOuiero o6pa3oBaHMs BKIIOYAIOT crenupuyeckue i ydyeOHOro mpeaMera «XuMUs»
Hay4yHbI€ 3HAHUS, YMEHHUS U CIIOCOObI JEHCTBUI 10 OCBOEHHUIO, MHTEPIPETALMU U MTPE0OPa30BAHUIO
3HAHWUW, BUJBI IEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAaHUS M NPUMEHEHMIO 3HAHUM B Pa3IMYHBIX
y4eOHBIX CHUTyallMsIX, a TakK€ B pEaIbHbIX >KM3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ XUMUEH. B
IIPOrpaMMe N0 XMMHUM NPEAMETHBIE PE3YJIBTAThI IPEACTABIEHBI 110 FOJaM U3y4EHUSI.

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKasi XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCT TPEJCTABICHUI: O MecTe M 3HAYEHUH OPraHWYECKOH XMMHU B CHUCTEME
€CTECTBEHHBIX HayK M €€ poJid B O0ECHEYEHUH YCTOMYMBOIO Pa3BUTHS UEIOBEYECTBA B PEIICHUU
npobJeM HKOJOTHYECKOM, SHEPreTHYecKod M MUIIEeBOM O€30MacHOCTH, B Pa3BUTHH MEIUIMHBI,
CO3/IaHUM HOBBIX MAaTEpHUaJIOB, HOBBIX HCTOUYHHUKOB JHEPrHUHM, B OOECHEUEHUU PalUOHAIBLHOTO
IIPUPOJIOTIONB30BaHNs, B (POPMUPOBAHUKM MHUPOBO33PEHUS M OOILIEH KyIbTYyphl YellOBeKa, a TaKxkKe
9KOJIOTUYECKN OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPEIE;
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BJIQJICHUE CUCTEMONW XMMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE MOHITHS —
XUMHYECKHUI 3JIEMEHT, aToM, SIPO M JJIEKTPOHHAs 000JIouKa aroma, s-, P-, d-aTOMHbIE OpOHTAIH,
OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMa, THOPUIN3AIUs aTOMHBIX OpOUTaJel, HOH, MOJIeKYJa,
BaJICHTHOCTD, JJIEKTPOOTPHULATEILHOCTD, CTENIEHb OKHUCICHUS, XMMHUUYECKas CBS3b, MOJb, MOJIIpHAs
Macca, MOJISIpHBIH 00BEM, YIiIepoaHBIA CKeneT, (yHKIMOHAIbHAs TPYIIa, pajuKaj, CTPYKTYpHbIE
(bopMmyibl (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEJICTHBIE), M30MEPUs CTPYKTYPHAs U MPOCTPAHCTBEHHAS
(reomeTpuueckasi, OINTHYECKAs), H30MEPbI, T'OMOJOTMYECKUN psiA, TOMOJOTH, YIJIEBOJOPOJIBI,
KHCJIOPOJ- ¥ a30TCOACPIKAILINE OPraHUYECKUE COCIUHEHUSI, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEUHEHMS; TEOPUM, 3aKOHbI (nmepuoanueckuil 3akoH JI. M. Menneneesa,
TEOpUsl CTPOEHUS OpraHuyeckux BemecTB A. M. byTiepoBa, 3aKOH COXPAaHEHHs MaccChl BELIECTB,
3aKOH COXpaHEHMsI M MPEBpALICHMs] SHEPIUU IPU XUMHUYECKHX pEeaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XHUMHUH, MHPOBO33DEHYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHMMAHMS
IIPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBJICHW; NPEACTABICHUS O MEXAHHU3MaX XUMHUYECKUX
peakuui, TEpPMOAMHAMMYECKUX W KUHETHYECKHX 3aKOHOMEPHOCTSAX MX INPOTEKaHWs, O B3aHUMHOM
BJIMSTHUM @TOMOB U TPYIII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBIN () (heKThI, OpUEHTAHTHI
I u Il pona); daxronoruyeckue CBEIEHHS O CBOMCTBAaX, COCTaBe, IOJYYEHHH U O€30IacHOM
UCIOJIb30BAHUN BAXKHEWIINX OpPraHMYECKUX BELIECTB B OBITY U MPAKTUUYECKOH [esATEIbHOCTH
4eJI0BeKa, OOIIMX HAay4HbIX MPHUHIUIAX XMMHYECKOTo MPOU3BOJCTBA (Ha NMpUMEpE MPOU3BOJCTBA
MeTaHoJ1a, epepaboTKu HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTEpHblE NMPU3HAKU MOHATHH, yCTaHABIUBATh UX
B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS [IPU ONIMCAHUHU COCTaBa, CTPOCHUS U CBOMCTB
OpPraHUYECKUX COEANHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY ISl COCTaBJIEHHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEIECTB;

COCTaBJIATh YPAaBHEHUS XUMMUYECKHX DPEAKLUN M pPacKpblBaTb MX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIUi MOCPEICTBOM COCTABIICHHS AJIEKTPOHHOrO OajlaHCca 3THUX PEaKIIHH,
peakiuii HOHHOro oOMeHa IMyTEM COCTABIIEHHS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTABIIMBATH MOJIEJIM MOJIEKYJ OpraHUYECKUX BEIECTB JUIsl MILTIOCTPAIIMM UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHMM: YyCTaHaBIMBATh IPUHAMJIEKHOCTh H3YUEHHBIX OpPraHMYECKHUX
BEIIECTB MO0 UX COCTaBY M CTPOEHHUIO K OINpeNeNEHHOMY KJIAcCy/TpyIIe COEeJUHEHUH, laBaThb UM
Ha3BaHMs 1o cucremarndeckoil HomeHkinarype (IUPAC) u npuBoauTh TpuBUANIbHBIE HAa3BaHUS IS
OTJENbHBIX TpEACTaBUTENCH OpraHMYeCKHMX BEUIECTB (ITHUJICH, aleTWIEH, TOJyOJ, TJIMIEpPHUH,
STWIEHIJINKOJb, (DEHOJ, (opManbIeru, ameTaibAerui], aleTOH, MypaBbUHAs KHUCJIOTAa, YKCYCHas
KHCJIO0Ta, CTEAPUHOBAs, OJIEMHOBAs, MAIbMUTUHOBASL KUCIIOTHI, ITIMLIMH, alaHuH, MalbTo3a, PpykTo3a,
aHWIWH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAEIATh BUJI XUMUYECKON CBSA3M B OPraHUUECKUX COETMHEHMSIX
(xoBaJIeHTHas! 1 MOHHAs CBS3b, G- U T-CBSI3b, BOJIOPOAHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS NPUMEHATH MOJ0KEHUS TEOPUU CTPOEHUS OPraHUYECKUX BEIIECTB
A. M. bytnepoBa 111 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3UYECKHE U XUMHUYECKUE
CBOMCTBA THUIMWYHBIX MPEACTABUTENECH Ppa3IUYHBIX KJIACCOB OPraHWYECKUX BEIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJKaJUE€HOB, aJKWHOB, AapOMAaTHYECKUX YIJIEBOJOPOJIOB, CIHPTOB,
aJIbJIErUJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CII0KHBIX A3(UPOB, JKUPOB, HUTPOCOEIMHEHHIA
U aMUHOB, aMMHOKHCIIOT, OEJKOB, YIJIeBOJOB (MOHO-, TU- U IOJIMCaXapu0B), WITIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEXIYy HHMMHM YpPaBHEHUSMHU COOTBETCTBYIOUIMX XHMHUYECKUX pEaKIHMH C
HCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYI;
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c(OPMHPOBAHHOCTh YMEHHUSI MOATBEPKIATh HA KOHKPETHBIX IMPUMEpPax XapakTep 3aBHCHUMOCTH
PEaKIMOHHOM CIIOCOOHOCTU OPraHMYECKUX COEAMHEHUM OT KPaTHOCTHU U TUIIA KOBAJIEHTHON CBA3H (O-
U T-CBA3M), B3aMMHOI'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

C()OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOJOPOJHOIO ChIpbs (HE(DTH,
NPUPOJHBIN Ta3, yrojib), CIOCOOBI €ro mnepepaboTKH U MPAKTHYECKOe NPHUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAaHUH O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HaOJIOACHNU, U3MEPEHUH, MOAEIUPOBAHUHU, HKCIEPUMEHTE (PealbHOM U MBICICHHOM) M YMEHMS
IIPUMEHSITH 3TH 3HAHUS;

Cc(OPMHUPOBAHHOCTh YMEHHUS NPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIbHON JESITeIbHOCTH —
aHaJIM3 ¥ CHHTE3, CPaBHEHHE, 0000IIEHE, CUCTEMATH3aIuIO, BEISIBIICHHE TPUYUHHO-CIICACTBEHHBIX
CBSI3EH — JJIs1 U3yYEHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh YMEHHHU: BBISABIATH B3aMMOCBS3b XUMHUYECKHX 3HAHUN C TMOHATUSAMH U
IIPEJCTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Jjs 0ojee OCO3HAHHOTO NMOHUMAaHMs
CYIIHOCTH MaTEpHAIBHOIO €JUHCTBA MHUpPA, HUCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS 110 OPraHUYECKON
XUMHUU 7151 OOBSCHEHUS U POTHO3UPOBAHUS SIBIICHHUH, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(OPMHPOBAHHOCTh YMEHHIA: TPOBOJUTH PACUETHI TI0 XUMHUYECKUM (popMysiaM U ypaBHEHUSM
XMMHUYECKUX PEaKLUi C UCIOJIb30BaHUEM (PU3MUECKUX BEIMUYUH (Macca, 00bEM Ia3oB, KOJIUYECTBO
BELIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOXKACHUIO
XUMHUYECKOM (OpMyJibl BEIIeCTBAa I10 H3BECTHBIM MAaCCOBBIM JOJSIM XUMHUYECKUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHMH: IPOTHO3UPOBATh, AHAJIM3UPOBATh M OLEHUBATh C IO3MLUH
9KOJIOTMYECKOM 0€3011aCHOCTH MOCIEACTBUS OBITOBON U IPOU3BOJCTBEHHON AESITEIbHOCTH YEJI0BEKA,
CBSI3aHHOH C NepepabOTKOI BellecTB, UCI0JIb30BaTh MOJIYYEHHbIE 3HAHUS U1 IPUHATUS TPAMOTHBIX
peleHuii mpodIeM B CUTYaIHsX, CBI3aHHBIX C XHMHUCH;

C(OPMHUPOBAHHOCTh YMEHMH: CaMOCTOSTENBHO IUIAHUPOBATh M IPOBOJAUTH XHUMHYECKUH
SKCIIEPUMEHT (TOJIYYEHHE M U3YYEHUE CBOMCTB OPraHMYECKHX BEIIECTB, Kau€CTBEHHBIE pPEaKIMU
YII€BOAOPOAOB Pa3iIMYHBIX KJIACCOB M KHUCIOPOJCOACPKALIMX OPraHUYECKHUX BELIECTB, PELICHUE
SKCIIEPUMEHTAJIBHBIX 337ad IO PAclO3HABAHMIO OPraHWYECKUX BEIIECTB) C COOJIOJCHHEM IpaBUII
6e3omacHoOro oOpallleHHus C BEIeCTBAaMM M J1a0OpaTOpHbIM 00OpyAOBaHUEM, (GOPMYJIHPOBAThH LENb
WCCIIEIOBaHMs, NPEICTABISATh B Pa3IM4HON (opMe pe3ynbTaThl IKCHEPUMEHTa, aHAIM3UpPOBATh U
OLICHUBATb UX JOCTOBEPHOCTS;

c(OpPMUPOBAHHOCTh YMEHUM:

coOyoaTh MpaBHJa SKOJOIMYECKH I1€JeCOO0pa3HOro TOBEACHUS B OBITY U TpPYyIOBOH
NESATEIBbHOCTH B LIEJIIX COXPAHEHMS CBOETO 3J0POBbs, OKPYKarOLIEH IPUPOTHOM CPebI U JOCTUKEHUS
€€ yCTONYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOIO JIEWCTBHMS HAa JKHUBBIE OPraHU3MBI ONPEIEIEHHBIX
OpPraHMYECKUX BEIECTB, IOHUMas cMblca nokazatesns [1/1K;

aHAJIM3UPOBATh 11€71€CO00Pa3HOCTh NPUMEHEHHUSI OPraHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U
B OBITY C TOYKHU 3pEHUSI COOTHOILIEHUS PUCK-TI0NIb3a;

c(hOPMHUPOBAHHOCTh  YMEHHI: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uHbOpMallMM B Ppa3IMYHBIX HCTOYHMKAX (HayyHas M y4yeOHO-HAy4yHas JHMTEparypa, CpelacTBa
MaccoBoi uHGpopMmanuu, HWHTEpHET u Jpyrue), KPUTUYECKH aHAIU3UPOBATh XUMHYECKYIO
uHpopMalnuio, nepepadaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUHM C ITOCTABICHHON y4eOHOM
3a/1a4en.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs Kypca «O01as u HeopraHudeckasi XuMUs» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEPHUAIBHOM E€IWHCTBE MHPA, 3aKOHOMEPHOCTAX U
I03HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE U 3HAUEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
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posH B 00ecreueHuN YCTOWYMBOTO Pa3BUTHUS, B PELUICHUN IPOOJIEM SKOJIOTHYECKOI, SHEPreTHYeCKOi
U [UI1EeBOI 6€30I1aCHOCTH, B Pa3BUTUU MEAULIMHBI, CO3/1aHUN HOBBIX MaTE€PUAJIOB, HOBBIX HICTOUHUKOB
SHEpruu, B 00eCreueHNH PAMOHATIBHOTO IPUPOIOIIONB30BaHM, B POPMUPOBAHUN MUPOBO33PEHUS U
o0111elt KyJIbTypbl UEJIOBEKa, a TAKXKE HKOJIOTMYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBbIO
U IIPUPOJHOM cpene;

BIIQJICHAE CUCTEMOW XMMHUYECKHX 3HAHWMH, KOTOpas BKIIIOYAET: OCHOBOIOJATalOIUE MOHATHS —
XMMHUYECKHIA DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, 3JICKTPOHHAsI 000JI0UKa aToMa, S-, P-, d-aToMHBIE
opOuTaIN, OCHOBHOE M BO30YXIEHHOE COCTOSIHUA aToMa, THOpuau3aus aTOMHbIX OpOUTaseH, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas CBS3b
(KoBaJIeHTHAsi, MOHHAs, METAJIMYECKas, BOAOPOAHAsA), KpUCTAJUIMYECKas peléTka, XUMHUYecKas
peaxkuusi, pacTBOp, 3JIEKTPOIMUTHI, HEINEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs] JUCCOLMALUSA, CTEIEHb
IMCCOLIMALMM, BOJOPOJIHBIA IIOKa3aTeslb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOH 3(deKT
XUMHUYECKON peaKluyu, CKOPOCTh XMMHUECKON peakluu, XMMUUECKOE PABHOBECUE; TEOPUU U 3aKOHBI
(Teopust SIEKTPOJIMTUYECKOW JOuccolnualuu, mnepuoandeckuii 3akon J[.M. MeHnneneeBa, 3akoH
COXPAHEHHs MacChl BEILIECTB, 3aKOH COXPAaHEHUS M NPEBPAIICHUS SHEPIMM IPU XHUMHUYECKUX
peaKIMsIX, 3aKOH IOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JEHCTBYIOIMX MAacc), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUI S3bIK XHUMHUHU, MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIIME B OCHOBE IOHMMAHHUS
IIPUYUHHOCTH M CHCTEMHOCTH XMMMYECKUX SIBJICHUH; COBPEMEHHBIE INPEACTABICHUS O CTPOCHUU
BELIECTBA Ha aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HAJMOJEKYJISPHOM YpPOBHSX; IPEACTABICHUS O
MEXaHU3MaxX XMMHUYECKUX PEAKLUM, TEPMOAMHAMMYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKaHHs, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAaX M JUCIIEPCHBIX CHCTEMax; (PaKTOJOTHUECKHE
CBEIEHUSI O CBOMCTBaX, COCTaBe, IIOJIyueHMM U O€30IIaCHOM HCHOJIb30BAHUM Ba)KHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOW MEATEIHHOCTH 4YeJIOBEKa, OOIIMX Hay4YHBIX
IIPUHLMIIAX XUMHUYECKOTO IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHWH: BBIABIATH XapaKTEpPHbIC NMPU3HAKU TOHSATHA, yCTAaHABIMBATh HX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU ONIMCAHUH HEOPraHMYECKHUX BEUIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMSI UCIIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY Ul COCTaBJIEHUs (hOpMyIT
BEUIECTB M YpaBHEHMM XUMHUYECKHX peakuuil, cucremaruueckyto HomeHkinarypy (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTJEJIbHBIX BEIECTB;

c(OPMUPOBAHHOCTb YMEHHUS OMNPENENATh BAJEHTHOCTh WU CTENEHb OKHCIEHUS XUMHYECKHX
JJIEMEHTOB B COEIUHEHMSX, BUJ XUMHUYECKOW CBA3M (KOBAJCHTHAs, WOHHAs, MeETajNIn4yecKasd,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHsI OOBSCHITH 3aBUCUMOCTb CBOMCTB BELIECTB OT BUAA XMMUYECKOU
CBSA3M U THUMNA KPUCTANIMYECKOW pEIETKH, OOMEHHBIH U JIOHOPHO-AKIENTOPHBIA MEXaHU3MBbI
00pa3oBaHMs KOBAJIEHTHOMN CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUH: KiIacCU(PUIMPOBATh: HEOPraHUYECKHE BEILECTBA 10 UX COCTaBY,
XMMUYECKHE PEAKIMHU MO pa3IMyHbIM MpU3HAKaM (YUCIYy M COCTaBy pearupyrouux BeIIeCTB,
TEII0BOMY (P (EKTy peakliuy, U3MEHEHHUIO CTETIEHEN OKHCIEHUS 3JIEMEHTOB, 00paTUMOCTH, YYaCTHIO
KaTaju3aropa U ApPYyrue); CaMOCTOATENbHO BBIOMpPATh OCHOBAHUS U KPUTEPUH M KiacCU(UKALIH
M3Y4aeMbIX BEIECTB U XUMHUYECKHUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHSI pacKpbIBaTh CMBICI Iepuoaudeckoro 3akona J[. . Menzaeneesa u
J€MOHCTPHUPOBATh €T0 CUCTEMATHU3UPYIOLYI0, 00bSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(OPMHPOBAHHOCTh YMEHHUH: XapakTepU30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB U HOHOB
XUMHUYECKUX JJIEMEHTOB mepBoro—4erBéproro mnepuoaoB Ilepumonmyeckoit cucremsr J[.U.
MenpeneeBa, UCIIONB3Ys TOHATHS «IHEPIETUUECKHUE YPOBHUY, «IHEPIrETUUECKHUE TOLYPOBHIY, «S-, P-
, d-aTOMHBIE OpOUTAINY», KOCHOBHOE M BO30YXIEHHOE SHEPTETHUECKHE COCTOSIHUS aTOMay; 00 BSICHSTh
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKUX JJIEMEHTOB M MX COECIUHEHHMH 110 MepuojiaM U
rpynmaM [lepuonnueckoit cucremsl J[. . MenneneeBa, Bal€eHTHbIE BO3SMOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHUS MX JEKTPOHHBIX 000JI0YEK;
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c(OPMHPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMUCHIBATH) OOILIME XHUMHUYECKHE CBOWCTBA
BELIECTB pPAa3JMYHbIX KJIACCOB, IOATBEPXKAAaTh CYIIECTBOBAHHE TE€HETUYECKOW CBSI3U MEXIY
HEOpPraHMYECKUMHU BEUIECTBAMU C IOMOLIbIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;

cOpPMUPOBAHHOCTh yYMEHHSI PACKPBIBATh CYHUIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxuii MoCpeCTBOM COCTABJICHHSI JJIEKTPOHHOTO OaJlaHCa dTUX PEaAKIIHiA; peaKIHii HOHHOTO 0OMeHa
MyTEM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUH; peakIiil THapon3a; peakiuii
KOMILIEKCO0Opa3oBanus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IMHKA M aJTIOMHHHSA);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX PEaKIHil ¢
y4€TOM MX SHEPreTUUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUsI CKOPOCTU XMMHUUYECKOHN peakluy B
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAaKTOPOB, a TAKKE XapaKTep CMEUICHUS XMMUYECKOTO PABHOBECHUS MO
BJIMSHUEM BHEIIHUX Bo3jaeucTBuit (mpuniun Jle [llarense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHMUYECKHE pEaKlMHu, JieKallue B OCHOBE
IIPOMBIIIJIEHHOT'O MOJyYEHHUSI CEPHOM KHMCIIOTHI, aMMHUaKa, OOIIME HAayYHbIE IPUHIMIIBI XUMUYECKUX
MIPOU3BOJICTB; 11€JIECO00PA3HOCTh MPUMEHEHHUS HEOPTraHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOYKH 3PEHHUSI COOTHOILIEHUS PUCK-TIONIb3a;

c(OpPMUPOBAHHOCTh BIAJCHHUS CUCTEMOW 3HAHUM O METOJAaX HAYYHOTO IO3HAHUS SIBICHHMA
MPUPOJBI — HAOIIOJCHNUE, U3MEPEHHE, MOJCINPOBAHKE, YKCIEPUMEHT (PEaIbHBI U MBICICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, YMEHUS MPUMEHSATH 3TH 3HAHUS MPU SKCIIEPUMEHTAILHOM
WCCIICIOBAaHUH BEIIECTB M ISl OOBSICHEHHS XUMHUYECKUX SIBICHUH, MMEIOMIUX MECTO B HPUPOAE,
MPAKTUYECKON ACSITENFHOCTH YETIOBEKA U B IIOBCEHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIATH B3aWMOCBSA3b XUMHUYECKHUX 3HAHUH C TOHATHSAMH U
MPEJICTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB AJis1 00Jee OCO3HAHHOTO MOHUMAaHH
MaTEepUaIbHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUSI IPOBOAUTH PACUYETHI: C UCIIOJIb30BAHUEM MOHSATUN «MaccoBas 10JIS
BELIECTBA B PACTBOPE» M «MOJISIpHAs KOHIIEHTpAlUs», Macchl BellecTBa WM o0bEMa rasa Io
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BbEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB;
TEIUIOBOTO AP eKTa peaKknu; 3Ha4eHUsI BOJOPOAHOTO MOKA3aTelsl paCTBOPOB KUCIOT U IIEIOYEH C
M3BECTHOM CTETEHBIO JUCCOMALNK; MacChl (00bEMa, KOJIMUECTBA BELIECTBA) MPOAYKTA PEAKLIUH, €CIH
OJIHO M3 UCXOJIHBIX BEILIECTB JaHO B BUJIE PACTBOPA C ONMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO
BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JIOJU BBIXOJAa MPOJIYKTA pEeaKIHH; O0ObEMHBIX
OTHOIIICHUH T'a30B;

C(OPMHPOBAHHOCTh YMEHMH: CaMOCTOSTENBHO IUIAHUPOBaTh M MPOBOJUTH XHMHYECKUH
SKCIIEPUMEHT (IIPOBEJIEHUE DPEAKIMi MOHHOTO OOMEeHa, MOATBEP)KICHHE KAaueCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEICIEHUE CPEIbl PAaCTBOPOB BELIECTB C MOMOIIBI HWHIUKATOPOB,
U3Y4YEHHE BIMSHMS pa3IMuHbIX (AKTOPOB HAa CKOPOCTh XMMMUYECKOM peakiuu, pelieHue
SKCHEpUMEHTAIbHBIX 337a4 Mo TemMaM «Mertamnsl» U «Hemeramib») ¢ coOntoeHHEeM NpaBuil
0e30MacHOro 0OpaIleHNs C BELIECTBAMH U JIaOOpaTOPHBIM 000pyI0BaHUEM, (HOPMYIUPOBATH LENb
HCCIIEIOBaHMsI, MPEJICTABIATh B pa3iUYHON (opMe pe3ynbTaThl HKCHEPUMEHTa, aHAU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHH: cOOMIONaTh MpaBHJa IOJb30BAaHUS XUMHMUYECKOW MOCYIO0W U
nabopaToOpHBIM 000pyI0BaHUEM, OOpaIleHUsI C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIHSMHU TIO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKHUX OIBITOB, SKOJIOTHYECKH I1e1ecO00pa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOW NESITEIBHOCTU B IEJISIX COXPAHEHUsSI CBOETO 3JI0POBbBS, OKPYKAIOMIEH MPUPOTHOMN
Cpelbl U TOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh ONIACHOCTh TOKCUYECKOTO JIEHCTBUS Ha
YKUBBIE OpraHU3Mbl OIPEIETIEHHBIX HEOPTraHMUECKUX BEIIEeCTB, TOHUMas cMblch nokazaTens [TJK;

C(OPMHPOBAHHOCTh ~ yYMEHHWIl: OCYIIECTBIATH  LEJECHANPABICHHBIH MOUCK  XHUMHYECKON
uHpopMallMd B pa3MYHBIX HCTOYHHMKAX (HayyHas M YydyeOHO-Hay4yHasl JIMTepaTypa, CpelcTBa
MaccoBoil uMH(popmanuu, HHTEpHET W Jpyrue), KPUTUYECKH AaHAJIU3UPOBATh XHUMHYECKYIO
nHpopmaiuio, nepepadaTeiBaTh €€ M HUCIHOJIb30BaTh B COOTBETCTBUHM C IOCTaBIEHHOW Yy4eOHOI
3a7a4ei.
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n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
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51 BricokoMonekynsipHble COeTUHEHHS 6 EH6H_HOTeKa HOK
https://m.edsoo.ru/d69df650
Wroro mo paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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https://m.edsoo.ru/d69df650
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoThbI padoThI pecypesi
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH BuGmorexa LIOK
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9 .
https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Meneneena
19 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubmmoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
13 XHMHYECKHE PeaK K 19 1 3 https://m.edso0o.ru/2dd57f24
Utoro no pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
bubnmorexa LIOK
2.1 Hemerarner 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoteka IIOK
2.2 Merasuisi 23 1 2 https://m.edso0o.ru/2dd57f24
Uroro no pazneny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorexa [IOK
' KW3Hb https://m.edsoo.ru/2dd57f24
Hroro o pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME
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ITPOBEPSEMBIE HA EI'D 110 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpedoBaHus

1

IIpoBepsiemble TPeGOBAHUS K PeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

BJ'Ia,ZleHI/Ie CHCTEeMOM XMMHUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

11

1.2

13

14

OCHOBOIIOJIAralONIMe MOHATUS (XMMMYECKHM 3JI€MEHT, aTOM, H30TOIIbI,
3NIEKTpOHHAs 000J0YKa atoma, S-, p-, O-dJIeKTpOHHBIE OpPOUTAIN AaTOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aTOMa, MOH, MOJIEKYJA, BaJIE€HTHOCTb,
JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHMs, XMMHUYECKas CBs3b (0- U T-
CBSI3b, KPaTHBIE CBSA3M), TMOPUAN3ALIUSA aTOMHBIX OpOUTAJIeH, KpUCTAUINYeCKast
peméTka, MoJib, MOJISIPHAS Macca, MOJISIPHBINA 00bEM, MOJIIpHAst KOHIICHTpALus,
pacTBOpbl  (MCTHHHBIE,  JTUCIEPCHBIE  CHCTEMbI),  KpPUCTAJIIOIMIPATHI,
VIJICPOIHBIA  CKeNeT, (YHKIMOHAJIbHAS TPYIIa, pPaguKall, H30MEpHI,
CTpyKTypHast (opMmyna, u3oMmepus (CTpyKTypHas, reoMmerpuyeckas (Luc-,
TPAHCU30MEPHs), TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOJI-
U a30TCOJepXKallie COECJUHEHUs, OHOJOTMYECKH aKTHUBHBIE BEIIECTBA
(yrmeBoabl, JKHUpBL, O€JIKH), MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS, KPEKUHT, pUPOPMHUHT, TUITBI XUMUYECKUX
peakuuil (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U 3HJOTEPMUYECKHE,
peaknMu HOHHOro OOMEHa, TOMO- M TIeTEepOreHHble, OOpaTHUMble U
HEOOpaTUMBIE), PACTBOP, IEKTPOIHUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHYECKAS
Juccouuanus, CTENeHb  JUCCOLMALUM, OKHUCIUTENb, BOCCTAaHOBUTEID,
ANEKTPOJIN3, CKOPOCTh XUMUUYECKOM peakliu, XUMUYECKOE PABHOBECHE)

TEOpUU U 3aKOHBI (T€OpUs XMMMUYECKOTO CTPOEHHS OPraHMYECKHX BEIIECTB
A.M. bytiepoBa, Teopus 3NEKTPOJUTUYECKON Anccounannu, [lepuoanueckuit
3akoH JI.MI. MeHneneeBa, 3aKOH COXpaHEHMsI MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHHUS, JIEXKAIIUE B OCHOBE
ITOHUMAaHHWsI IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE
IIPEACTABICHUS O CTPOCHHMM BELIECTBA HA AaTOMHOM, MOJEKYISPHOM H
HAaIMOJIEKYJIIPHOM YpPOBHSX

MNpEACTABJICHUA O MCXaHU3MAaX XUMHUYCCKUX peaKuMﬁ, TEPMOAUHAMHUYCCKUX U
KHHCTUYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMUYCCKOM PaBHOBCCHUH,
AUCIICPCHBIX CUCTCMAX

(l)aKTOJ'IOFI/I‘leCKI/IC CBCIACHUA O CBOI\/’ICTBaX, COCTaBE, NNOJIYUCHUU U 0e30IMacCHOM
HCIIOJIb30BAHNH BaKHEHUIITHX HCOPTaHNYCCKUX U OPraHUYCCKHX BCIICCTB B 6BITy
n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.5

2.1

2.2

o0Imye Hay4yHble NPUHIMIBI XHMHUYECKOTO MPOU3BOJACTBA (HAa TpUMeEpe
MIPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, TIEpepabOTKU HEPTH)
CpopMUpOBaHHOCTH YMEHHI BBISBIISTH:

XapaKTCPHBIC IMPU3HAKU W B3aMMOCBA3b H3YUCHHBIX HOH?ITI/Ifl, IPUMCHATH
COOTBETCTBYIOIIME IOHSATHSI TNpPU ONHMCAHUU CTPOEHUS U  CBOMCTB
HCOPTraHNMYCCKUX U OPraHNYCCKUX BECIICCTB U UX npeBpameHHﬁ

B3aMMOCBSI3b XUMHYECKUX 3HAHUI C TTOHATHSIMH KU MNpEACTABICHUAMU APYTrUXx
IpeaMeToB il 0ojiee OCO3HAHHOTO TMOHMMAaHUS U OOBSCHEHHUS CYHUIHOCTH
MaTCpruaJIbHOI0 €AUHCTBAa MHpa

C(I)OpMI/IpOBaHHOCTB YMCHHS HUCIIOJIb30BATh!:
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3.1

3.2

HAMMEHOBAHUS  XUMHUYECKMX  COCAMHEHHM  MEXKIYHAapOJHOrO  COK3a
TCOpCTH‘-ICCKOfI nu HpHKJIaIIHOﬁ XUMHUHU U TpI/IBI/IaHBHBIe Ha3BaHHUA BCUICCTB,
OTHOCSIIMXCA K M3Y4YEHHBIM KJIacCaM OpPraHMYE€CKUX W HEOPraHUYECKHX
COCIMHEHHH

XUMHAYECKYIO0 CHMBOJIMKY JIJISl COCTaBIICHHs (DOPMYJT HEOPraHHUECKUX BEIIIECTB,
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX)
(hopMyII OpraHNYECKHUX BEIICCTB

CdopmupoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

4.1

4.2

HEOPraHWYeCKUE BEIECTBa, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHHUS W KPUTECPHU
JUTSL KITAaCCU(DUKAITMN U3y9aeMbIX XHMUYECKIX OOBEKTOB

OpPraHMYECKHE BEIECTBA, CAMOCTOSTENILHO BRIOMPATh OCHOBAHUS M KPUTCPHH ISt
KJIaCCU(HKALINN N3Y4aeMbIX XUMHYCCKUX 00BEKTOB

4.3

0 Pa3IMYHBIM MPU3HAKaM (YHCITY U COCTaBY pearupyrolx BElIecTB, TEINIOBOMY
3 eKTy peakiuu, U3MCHEHHIO CTEIICHEH OKMCIICHHSI DJIEMEHTOB, 00paTUMOCTH
PEaKIny, yJacTHIO KaTalu3aTopa)

CdopmupoBaHHOCTH YMEHUS XapaKTEPU30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30YX/IEHHOM COCTOSIHMM) U HOHOB XUMHUYECKHUX 3JIEMEHTOB |
— 4 nepuonoB Ilepuoauueckoit cucremol /.M. MenzaeneeBa u ux BaJCHTHbIC
BO3MOYKHOCTH, HCIIOJIb3YSl TOHATHSA S-, p-, O-3JCKTpOHHBIC OpOUTAIH,
SHEPIreTUYECKUE YPOBHU

C(bOpMI/IpOBaHHOCTB YMCHU OOBSACHATH 3aKOHOMCPHOCTH U3MCHCHUA CBOMCTB
XUMHNYCCKHUX JJICMCHTOB H O6p33yeMBIX HUMHn CO@I[I/IHGHI/Iﬁ o nepuoaamM Hu

rpymnmnam
ChopMupoBaHHOCTE YMEHHUS COCTABJISITh YPABHEHUS XUMUYCCKUX PEAKIIHA U
pacKphIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKIMi IMOCPEACTBOM  COCTABICHMS
AJEKTPOHHOIO OajlaHca 3TUX peakuuit

YpaBHEHHUSI PEAKIMM Pa3IMYHBIX TUIIOB; MOJIHBIE U COKpAUIEHHbIE YPaBHEHMUS
peaKiuii HFOHHOTO 0OMEeHa, YUUThIBasl yCIOBHUS, TPH KOTOPBIX 3TH PEAKIIUU UIYT
710 KOHIIa

peaknuMi TUApPOIU3a, pPeaKUMid KOMIUIEKcoOOpa3oBaHMs (Ha IpuMepe
T'MJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHMS)

C(l)OpMPIpOBaHHOCTB YMCHHUSA NOATBCPKAATD:

8.1

Ha KOHKPETHBIX MIPUMepax XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH
OpPraHUYECKUX COEIMHEHUI OT KPaTHOCTH M TUIA KOBAJIEHTHOH CBs3U (G- U T-
CBSI3M), B3aMHOI'O BJIMSIHUSL aTOMOB M TPYII aTOMOB B MOJIEKYJIaX, a TAKKE OT
0CcOOEHHOCTeH peanan3aly pa3IuuHbIX MEXaHU3MOB MPOTEKAHUS PeaKLUi

8.2

10

XapakTepHble  XUMUYECKHE  CBOWCTBA  BEUIECTB  COOTBETCTBYIOIIMMH
SKCIIEPUMEHTAMHM U 3aIIUCSIMH YPABHEHNN XUMUYECKUX PEAKIUN

ChopMHUpOBaHHOCTH YMEHUS XapaKTEPU30BaATh COCTAB M BaKHEUIITNE CBOWCTBA
BEILIECTB, MPUHAANIEKAIINX K OMPEACIEHHBIM KJlaccaM U IpyInaM COeAUHEHUN
(TIpocThie BEmMIeCTBA, OKCHUIBI, THAPOKCHUIIBI, COJH; YIJIIEBOJOPOJIbI, MPOCTHIC
3Guphl, COUPTHI, (EHONBI, albIeTUIbl, KETOHBI, KapOOHOBBIC KHUCIIOTHI,
CJIOXHBIE dPUPBI, )KUPBI, YTIIEBOJIbI, AMHHBI, AMUHOKHCIIOTBI, OCITKH)

CdopmupoBaHHOCTH YMEHUS MPOBOJUTH PACUEThI IO XUMUYECKUM QopMysIam 1
YpaBHEHHMSM XMMUYECKHUX PEaKIMi ¢ UCTIOJIb30BaHHEM (PU3NYECKUX BEJTUYUH:
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10.1

Macchl (00BEMA, KONMHMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIM OJHO W3
HMCXOJHBIX BELIECTB JAaHO B BUJIE PACTBOPA C ONPEACIEHHON MACCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOH MJIM O0BEMHOM JT0JIH, BRIX0/1a TPOIYKTA PEAKIIUH

10.3
10.4
10.5

11

12

13

TEIUIOBOTO 3 eKTa peakimii
00BEMHBIX OTHOIIIEHHI ra30B
10 HAXOXKJCHUIO XUMUYECKOW (OpMYIIBI BEIIecTBa

Brnanenue cucreMoli 3HaHUM 0 METOAaX HAYYHOTO TTO3HAHUS SIBJICHUI TPUPOIBIL,
KCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MPUMEHATHh 3TU 3HAHUS MPU
IKCIIEPUMEHTAILHOM HCCIICIOBAaHUH BEIIECTB U NIl OOBSICHCHHS] XUMUICCKHX
SIBJICHUM, UMEIOIIIUX MECTO B MPUPOJIE, MPAKTUUYECKON JAEATEIbHOCTH YEIOBEKA
M B TIOBCEJHEBHOM KU3HHU

CdhopMupoBaHHOCTH YMEHHSI MPUMEHSTH (MCIOIB30BATh) 3HAHHUS O COCTaBE U
CBOMCTBAX BEIIECTB JJIs SKCIEPUMEHTAIbHON MPOBEPKH TMIIOTE3 OTHOCUTEILHO
3aKOHOMEPHOCTEH TMPOTEKaHWsI XUMHYECKMX PpEaKIUid W MPOTHO3UPOBAHUS
BO3MOXXHOCTEH HX OCYILECTBJICHMS; CHUCTEMHBbIE XHMHUYECKHE 3HAaHUA IS
OOBSICHEHUSI W TPOTHO3WPOBAHUS SIBJICHHM, HUMEIONINX €CTeCTBEHHOHAYYHYIO
MIPUPOTY; IS MPUHATHUS TPAMOTHBIX PEIIEHUH MPoOIeM B CUTYAlIUsX, CBSI3aHHBIX
C XUMUEHN

CpopMUpOBAaHHOCT YMEHHUS IUIAHUPOBATh W TMPOBOAUTH XUMHUYECKUM
OKCIIEPUMEHT (TIOJlydeHHE M HU3YyYCHHUE CBOIMCTB HEOPraHUYECKHX |
OpPraHMYECKUX BEIIECTB, KAYSCTBEHHBIC PEAKIMH YIJICBOAOPOJIOB Pa3IMYHBIX
KJIAaCCOB U  KHUCIIOPOJCOJEPXKAIIMX OPraHWYeCKUX BEIIECTB, pELICHUE
OKCIIEPUMEHTANBHBIX ~ 33/la4 110  PACHO3HABAaHMUIO HEOPTaHMYECKUX |
OpPraHMYECKUX BELIECTB) C COONIOACHHMEM MpaBUil O0€30MacHOro oOpalleHus ¢
BEIIECTBAMH M JIaOOpaTOpHBIM 000pynoBaHHEM; (HOPMYIUPOBATh LEIH
WCCIICIOBAHMSI; TIPE/ICTABIIAT B Pa3IMuHON (hopMe pe3ybTaThl SKCIIEPHUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTh

14

15

CchopMHPOBAaHHOCTE  YMEHHUSI  OCYILECTBJIATH  IIEJE€HANpPaBICHHbIH  MOMCK
XUMHUYECKONH HWH(POpPMAllMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-
HaydHas JIMTEpaTypa, CpelICcTBa MaccoBOil MH(popmaiuu, cetb VHTepHeT u
Jpyrue),  KpUTHYECKH  aHAIM3MPOBATh  XUMHUECKYI0  MH(pOpMaIHMIO,
nepepadaThIBaTh €€ U UCHOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOM ydeOHON
3agaden

CdopmMupoBaHHOCTh YMEHHUSI MPOTHO3UPOBATH, AHAIM3HPOBATH M OICHUBATH
MHGOPMAIIHIO C MO3UIHHA IKOJOTHYECKON 0€30MacHOCTH MOCIEACTBUN OBITOBOM
U TIPOU3BOJICTBEHHOM JI€ATEIHHOCTH YEJIOBEKa, CBA3aHHOW C TepepadOoTKOn
BEIIECTB; c(hOPMUPOBAHHOCTh YMEHUH OCO3HABaTh OMACHOCTH BO3JCHCTBUS Ha
JKUBBIC OPraHU3MBbI OHpeJIeJIéHHBIX BCIICCTB, IIOHHMAsa CMBICJI IIOKa3aTeIsd
MpeaeNbpHON JOMyCTUMON KOHIIGHTPALMU, U TOSCHATh Ha MPHUMEPax CIIOCOOBI
YMCHBUICHHUA W MNPEAOTBpAlICHUA WX BPEAHOIO BOS}I@ﬁCTBI/ISI Ha OpraHusm
YeJIoBeKa
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA EI'I 110
XUMHUHA

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenune BemectBa. CoBpeMeHHas MOJeNb CTPOeHHs aroma. Pacrpenenenne
9JICKTPOHOB IO SHCPICTUYCCKUM YPOBHAM. KJIaCCI/I(i)I/IKaL[I/ISI XUMHUYCCKUX DJICMCHTOB.
OCOOCHHOCTH CTPOCHHSI IHEPreTHYECKUX YPOBHEW aToMoB (S-, P-, d-a1meMeHTOB).
OcHoBHOE U BO30YKAEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs KOH(PUTYpalus aToma.
BasieHTHBIE 3JIEKTPOHBI

1.2

1.3

1.4

Ilepuonnueckas cucrteMa xumudeckux 3nemeHTOB J[.M. MenneneeBa. Pu3nyeckuil
cmbicn [lepuonuueckoro 3akona [[.M. MengeneeBa. [IpuunHbl M 3aKOHOMEPHOCTU
W3MEHEHUSI CBOMCTB JJEMEHTOB M WX COCAMHEHUH [0 TMepuoJaM U TpyIIam.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COCAMHEHUM,
BBICIIMX OKCHJIOB U THAPOKCHUJIOB

BanentHOCTB. DneKTpOOTpULIATENbHOCTE. CTENEeHb OKUCIICHUS

Buasl xuMuueckod cBsi3u (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) U
MexaHu3Mbl €€ o0pa3oBaHuA. MeXMONEKyIsIpHbIE B3auMOJeWCTBUA. BerecTBa

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS. THUIIBI KPUCTAIIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMUECKOU PEIIETKU

1.5

1.6
1.7

Xumuyeckas peaknus. Krnaccupukanus XMMHUUECKUX peaKlMii B HEOPTraHHUYECKON U
OpraHUYECKON XUMHUHU. 3aKOH COXPAHEHHS MacChl BEIIIECTB

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB
TennoBsie 3G heKThl XUMUYECKUX peakuuid. TepMoXxuMuieckre ypaBHeHUS

1.8

1.9

1.10

OOpatuMble peakiuu. XuMHueckoe paBHoBecue. PaKkTopbl, BIUAIOIINE HA COCTOSTHHE
xuMuueckoro pasHoBecus. [Ipuanun Jle [larense

DnekTponuTHdeckas aucconuanus. CuibHbIE U cnadbie 37eKTpoauThl. Cpena BOIHBIX
pacTBOpPOB BEIECTB: KHUCHas, HEWTpaibHas, IienodHas. CTeneHb AUCCOLMALNH.
Peaxiiuu nonHoro ooMeHa

I'maponus comneii. MonHoe mnpousBeneHue Bojabl. Bomopomusiii mokazarens (pH)
pacTBopa

111

CnocoObl BBIPpAXKCHUS KOHLCHTPALUMKU PpPAaCTBOPOB: MacCCoOBasA HOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHasA KOHICHTpaluA. HaCI)IHICHHBIG N HCHACBIMICHHBIC PAaCTBOPLI,
pPacTBOPHUMOCTE. KpI/ICTaJ'IJ'IOFI/I)IpaTBI

1.12

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCeaKkuunu. HOBG)ICHI/IC BCIICCTB B Cp€iax C pa3HbIM
3HAYCHUCM pH MCTOI[BI OJICKTPOHHOT'O OamaHca

1.13

DNEKTPOIN3 PACTBOPOB U PACILIABOB COJIEN

OCHOBEBI HeopraHqucxoﬁ XUMHHU

2.1

2.2

2.3

KJIaCCI/I(bI/IKaI_[I/IH HCOPTraHUYCCKUX COCIUHEHUH. HOMCHKJ'IaTypa HEOPTaHNYCCKUX
B€IICCTB

XWMHUYECKUE CBOWCTBA BAXKHEWINIMX META/UIOB (HATPUM, Kalui, KalblUi, MarHuu,
ATIOMUHUH, IIUHK, XpPOM, JKeJ1€30, MeJlb) U UX coenHeHui. O01Ire crocoObl MOTyIeHUS
METAJIJIOB

XUMHUYECKHE CBOWCTBA BAKHEHUIIUX HEMETAJUIOB (TajOreHOB, CEphl, a30Ta, docdopa,
yriaepoaa U KPeMHHs) U UX COCOUHEHHH (OKCHIOB, KHCIOPOACOAEPKAIMUX KHUCIOT,
BOJIOPOJHBIX COCTMHECHHM )
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2.4

2.5

['eneTnyeckas CBsA3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIINX K PAITHYHBIM
KJ1accam

Wnentudukanus Heopranndeckux coennHeHnid. KauectBeHnble peakuun Ha
HEOPraHUYECKUE BEIIECTBA U HOHBI

3.1

3.2

3.3

3.4

OCHOBBI OPraHUYECKON XUMUH

OCHOBHBIE IOJIOXKEHHUSI TEOPUM XHUMHUYECKOTO CTPOECHMSI OPraHUYECKUX COCAUHEHMM
AM. bytnepoBa. VYriepoaHbIi CKeJeT OpPraHM4ecKod MoJieKysbl. KpaTHOCTh
XUMHUYECKON CBS3U. S- M P-CBS3U. SP3-, SP2-, SP-rubpuam3anuu opouTaneii aToMOB
yriaepoaa. 3aBUCHMOCTb CBOMCTB BEHIECTB OT XHUMHYECKOTO CTPOCHHUS MOJEKYIL.
I'omonoru. I'omonornyeckuii psa. Mzomepus u u3omepsl

[onsartue o pyHkunoHANBHOH rpynme. OpueHTaMOHHBIC Y3PPEKTH 3aMeCTUTENEH

[IpencraBnenne o KiIaccuPUKAMU OPraHUYECKUX  BemecTB. HoMeHkaTypa
OpPraHMYECKUX COCAMHEHMM (CUCTeMAaTUYeCcKas) U TPUBUAIbHbIC HA3BaHUS BaXKHEHIIINX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB

CBoOOHOpaAMKAIFHBI M MOHHBIA MEXaHU3MBI peakiuu. [loHsTne o Hykieopwuie u
anekrpoduie. IlpaBuno MapkosHukoBa. [Ipasuiio 3aiineBa

3.5

3.6

Ankanpl. XHMMHYECKHE CBOMICTBA aJIKaHOB: TaJOr€HUPOBAaHUE, JETHAPUPOBAHUE,
TEPMHUUYECKOE PA3JIOKECHUE, KPEKUHT, M30MepHu3anus, ropenue. llomydenue ankaHoB.
[Muknoankanpl. Crneunduka CBONCTB IMKJIOAJIKAHOB C MaJbIM pPa3MEpPOM LIHKJIA.
Peakinu mpucoeMHEHNs U paJUKAIBHOIO 3aMEIICHUS

Ankenbl. XUMHMYECKHE CBOWCTBA: pPEAKUMU MPHUCOCAUHEHHs (TaJloreHUpOBaHMUE,
TUAPUPOBAHUE, TUIPOraJIOTEHUPOBAHUE, TUApaTalus), TOPEHUs, OKHUCIEHUS U
nojaumepu3auy. [IpombliieHHbIe U 1JAOOPaTOPHBIE CIIOCOOBI MOJIyUEHHs! aJIKEHOB

3.7

Ankaguensl. XMMHMYECKHE CBOMCTBA  alKaJUCHOB: pEaKkUUU IPUCOEIUHEHUS
(ruapupoBaHMe, TaJOrE€HUPOBAaHUE), TOpeHUs U mnonuMmepusauuu. [lomydyenue
aJKaJueHOB

3.8

AnknHbl. XMMHYECKHE CBOWCTBA: pEaKLUMU IPUCOECIUHEHUS (TaJOreHUpOBaHUE,
TUAPUPOBAHUE, TUApATalUs, TUIPOTAIOTEHUPOBAHHUE) Kak CIOCO0 MOJIy4YeHHs
MIOJIMMEPOB U IPYTUX MOJIE3HBIX NPOAYKTOB. Peakuuu 3amenienus. ['openue anerunena
KaK HCTOYHUK BBICOKOTEMIIEpATypHOTO IUIAMEHM /JIsi CBapKM U PE3KH METaJlJIOB.
[TpuMmeHeHue aneTniIeHa

3.9

Apenbl. XUMHUYECKHE CBOWCTBA OEH30Ja: PEAKIMH AJIEKTPOPMIBHOTO 3aMelleHus,
npHUCcOeANHEHNs (TUAPUpPOBaHueE, raiorenrposanue). Peakuus roperns. Oco6eHHOCTH
XUMHYECKHX CBOWCTB Tonyona. [lomydenue Oenzona. OCOOEHHOCTH XUMHYECKHX
cBoicTB ctuposa. [lomumepusanus crupona. CrnocoObl MOTyYeHUS W TPUMEHEHHUE
apOMAaTHYECKHUX YIIIEBOJOPOJIOB

3.10

Crnuptel.  IlpenenbHple  OQHOATOMHBIE  CHUPTBHL.  XHUMHUYECKHME  CBOICTBa:
B3aMMOJICICTBHE C HATPUEM KaK CIOCOO YCTaHOBJIEHUS HAIMYUS THJIPOKCOTPYIIIHI, C
raJJoreHOBOJIOPOJIaMH  KaK  CIIOcOO  IMONMy4YeHHs  pacTBOpUTENEH, BHYTpU- U
MEXMOJIEKYIIsIpHas neruaparauus. Peakuus ropenus. Ilomyuenue sraHosa: peakuus
OpO’KeHHs TJIIOKO3bl, TUApaTanus STUJIeHAa. OTWICHIVIMKOIb M TIHLEPUH Kak
IIPEJICTAaBUTENIN ITPEIETbHBIX MHOITOATOMHBIX CITUPTOB

3.11

3.12

®enon. XuMU4ecKre CBOWMCTBA (eHoNa (peakiuu C HATpUeM, THAPOKCUIAOM HATpPHS,
o6pomom). [Tonydenne penona

Anpaeruapl. XUMHYECKHE CBOWMCTBA TMPEACIBHBIX alIbICTUAOB: THAPUPOBAHUE;
KaueCTBEHHBIE PEAKI[UU HA KapOOHUIBHYIO TPYIITY (PEaKius «CcepeOpstHOTO 3epKaiay,
B3aumojeiicteue ¢ runpokcugom meau (II). [Momyuenue mpenenbHBIX allbIETHIOB:
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3.13

3.14

3.15

3.16

3.17

3.18

3.19
3.20

4.1

OKHCIICHHE CIUPTOB, THIApATAIHs aleTHJIeHa. AIETOH KaK NpPEeACTaBUTENh KETOHOB.
Oco0eHHOCTH peaKIMK OKUCIICHUS alleTOHA

KapOoHoBbIe KHCIOTBI. XWMHYECKHE CBOWCTBA TPEICIBHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XWUMHUYECKHX CBOWCTB MYPaBbHUHOM KHCJIOTHI.
[TomyueHnue npeaebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE AIKAHOB,
AJIKCHOB, MEPBUYHBIX CIUPTOB, abJACTHAO0B. BhiCcIINe mpenesbHble U HEMPEICTbHbIC
KapOOHOBBIC KHCIIOTHI

Crnoxnble 3¢upbl 1 xupbl. CriocoObl NOIY4YeHUs CIOXKHBIX 3(upoB. OOpaTUMOCTb
peakuuu sTepudukanmu. [lpumenenne cioxHbIX 3(UpOB B NHUILEBOH U Tap(hIOMEPHO
IPOMBIIIICHHOCTH. JKUpBI Kak cI0XHbIe 3(UPHI TIULEPHUHA U BBICIINX KapOOHOBBIX
KHMCJIOT. XUMUYECKHE CBOMCTBA XKMPOB: THIPUPOBAHME, OKHUCIEHHE. ['maponus, uimm
OMBUIEHHE, JKUPOB KaK CIOCOO MPOMBIIIJIEHHOTO IOJY4YEeHUs COJIeH BBICIIUX
KapOOHOBBIX KUCIOT. MBIIA KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT

XUMHYECKUE CBOMCTBA TIJIFOKO3bl: PEAKIUU C YyYAaCTHEM CIHMPTOBBIX M aJbIAETHIAHOMN
rpynn ¥ MOJOYHOKHUCIOoe OposkeHue. llpuMeHneHnue TIOKO3bI, €€ 3HAYCHHE B
JKU3HENIEATSIIHHOCTH OpraHusma. Juncaxapupr: caxaposa, MajbTO3a.
BoccranaBnuBaroniye 1 HEBOCCTaHABIMBAIOIINUE AUCaXapuabl. [ MapoIn3 nucaxapuiaos.
[Tonmucaxapuasl: kpaxmai, ruKoreH. CTpoeHue MaKpoMOJIEKyJ Kpaxmala, TITUKOreHa
Y LeJUT0J103b1. DU3MUYECKUEe CBOMCTBA KpaxMalla U IEJUTI0I03bl. XUMHUYECKUE CBOMCTBA
Kpaxmayia: THUIpOJIN3, KayeCTBEHHAs peakius C HOJOM. XHMHYECKHE CBOWMCTBA
LEJUTIONO03bL: TUAPOIN3, ToTydeHne 3(UpoB 1eITr0n03bl. [IoHsITHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, all€TaTHBIH MIETK)

AMUHBI. AMUHBI KaK OpraHM4€CKHE OCHOBAHMS: PEAKIH C BOJOM, KUCIOTaMH, PEAKIIUs
ropeHus. AHUJIMH KaK MPeICTaBUTEIb apOMAaTHYECKUX aMHHOB. XUMUYECKHE CBOICTBA
AHWJIMHA: B3aMMOJICUCTBUE C KHUCJIOTaMU, OpOMHOUM BOjoM, okucieHue. [lomydenue
AMUHOB QJIKWIMPOBAaHHMEM aMMHaKka M BOCCTAHOBJICHHEM HUTPOMPOU3BOIHBIX
YIJI€BOI0OPOIOB

AMHMHOKHUCIOTBI W Oenkh. AMHHOKHCIOTHI Kak aMQpOTEepHbIE OpraHUYEeCKue
coeauHeHusi. OCHOBHbIE aMUHOKHCIIOTHI, 0Opasyromue Oenku. XMMUYeCKHe CBONCTBA
0eJIKOB: TUAPOIIN3, A€HATypallusl, KaYeCTBEHHbIE (1IIBETHBIE) PEaKIUU Ha OEJIKU

CtpoeHue u CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTH CBOMCTB IMOJIMMEPOB OT CTPOCHHUSI
Monekyln. OCHOBHBIE CMOCOOBI TIONYYEHHUS BBICOKOMOJICKYJISIPHBIX COEAMHEHMIA:
peaKIu MoJMMEpHU3aINi 1 MoJuKoHaeHcauu. Kiaccudukanus BoJIOKOH

Wnentudukaius opraHndeckux coelnHeHui. PemieHue skcnepuMeHTaIbHBIX 334 Ha
pacrio3HaBaHUE OPTraHUYECKUX BEIIECTB

I'eneTnueckas CBS3b MEXKIY KJIACCAMH OPTaHUYECKUX COETUHEHUI
XUMHS U )KU3Hb

XuMus B oBceTHEBHOM »ku3HU. [IpaBuia 6e3onacHoi paboThI ¢ €KUMHU, TOPIOUYUMHU U
TOKCHYHBIMH BELIECTBAMH, CPEJICTBAMH OBITOBOI XUMHH

4.2

4.3

Xumus U 310poBbe. XUMHUS B MEIMIMHE. XUMHUSA U CEIbCKOE XO3SMCTBO. XHUMHS B
MPOMBIIIIEHHOCTH. XUMUS ¥ SHEPreTHKa: MPUPOIHBIM U MOMYTHBINA HEPTIHOM ra3bl, UX
coctaB W ucnonb3zoBanue. CocraB HedpTu U e€ mepepaboTka (MPUPOAHBIE UCTOUYHUKHU
YTIIEBOIOPOIOB)

XuMusg W OKOJIOrHsA. XUMHUUYECKOE 3arpsA3HEHHE OKpYXKalolleW Cpeapl U €ro
nocienctBus. Oxpana rtuapocdepsl, MOYBbI, aTtMocdepsl, ¢Quopsl U (ayHbl OT
XUMHYECKOTo 3arpsi3HeHus. [IpobimemMa OTXOMOB ©  MOOOYHBIX  MPOJYKTOB.
AJbTepHATUBHBIC UCTOYHUKHU YHEPTUU
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OO01me npeAcTaBIeHUs O IPOMBIIIICHHBIX CIIOCO0aX MOMYyYEHUs XUMHUUECKUX BEILIECTB
(Ha mpumepe IPOU3BOJCTBA aMMHaKa, CEpHOM KUCIOThHI). YEpHas M LBETHas

44 Metanyprusd. Crekiio M CWIMKAaTHas  IPOMBIIUIEHHOCTb.  IIpoMblnieHHas

opranuueckas xumusi. CeIpb€ 17151 OPraHUYECKOM MPOMBIIIIIEHHOCTU
5 Tunsl pacy€THBIX 3a1a4

51 Pacuétsl Macchl BeniecTBa win 00bEMa ra3oB 0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJIHOTO U3 YUACTBYIOUIMX B PEaKIIMH BELIECTB

5.2  Pacuérsl TeroBoro ¢ ¢eKxra peakuu

5.3  Pacuérpl 00bEMHBIX OTHOIIEHHH ra30B MPU XUMUYECKUX PEAKITHIX

54 Pacuérel macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKLIUH, €CIIA OJTHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )

55 Pacuétsl MaccoBo WM 00BbEMHOMN J0JIM BBIXO/1a IPOJYKTA PEAKLUN OT TEOPETUUYECKH
BO3MO>KHOI'O
Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTA PEAKIUH, ECIH OJHO U3

5.6 | BeIecTB J1JaHO B BUJIE€ PACTBOpA C ONpeIelEHHON MacCOBOM Jj0j1ei pacTBOPEHHOTO
BEILECTBA

57 Pac4€rel ¢ nCII0JIb30BaHUEM NOHATUH «MaccoBas JOJA», «MOJISIPHAs KOHLIEHTPaLUs»,
«pacTBOPUMOCTDH)

58 Haxoxaenue MosieKymsipHON (popMyJIbl OpraHMUECKOIo BEIIECTBA 10 €T0 IJIOTHOCTH U

MaCCOBbBIM JOJISAM 3JIEMCHTOB, BXOIAIIUX B €0 COCTAB, WJIH 11O ITPOAYKTAM CropaHust
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1.

Xumus; 10 knace. yroyonennoe o0yuenne Epemun B.B., Ky3emenko H.E., Tepenun B. 1.
u 1p.; nox penakuuer Jlyamna B.B. OOmecTBo ¢ orpaHM4YeHHONW OTBETCTBEHHOCTHIO
«IPODAy; Aknnoneproe obmectBo «M3narenscTBo «IIpocBenieHne»

Xumus; 11 kmace. yrimyonennoe obyuenue Epemun B.B., Kyssmenko H.E., [Ipo3noB
AA., u gp.; mnom penakumeir Jlynmna B.B. OOmecTtBo ¢ OrpaHUYCHHOI
OTBETCTBEHHOCTBIO «IPODAY; AKIIMOHEpHOE o01ecTBo «M3naTenbCeTBO

«HpOCBeH_ICHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

1) Xumus. 10 kmacc. Metoauueckoe nmocodue k yueouuky B.B.Epemuna, H.E.Ky3bmenko,

B.N.Tepennna, B.B.JIynuna "Xumus. 10 xmace. YrimyoneHusid ypoens". M.JIpoda.
2023r

2) Xwumus. 11 kmace. Meroauueckoe nocodue k yueouuky B.B.Epemuna, H.E.Ky3bmenko,

B.U.Tepenuna, B.B.Jlynuna "Xumus. 11 kmace. Yray6nenusiit yposens". M.JIpoda.
2023r

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET
bu6mmoreka [IOK
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