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MOSACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMMa 1o XMMHHM Ha ypOBHE CPEIHEro 00IIero oopa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepainun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaibHON oOpa3oBaTenbHOI IPOrpaMMmBbl CpEIIHETO oO1ero
oOpazoBanusi(POII COO), npencrapieHHbix B denepalbHOM TOCyIapCTBEHHOM
obOpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeaMeTa «XHUMHUsD» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoi
Qdenepanyy, pealM3yIOIIMX OCHOBHbIE OOpa3oBaTeibHbIE MPOrpaMMbl, U
OCHOBHBIX ToNioxkeHuM «Crtpareruu pa3BuTus BocnuTaHusi B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHSI Ha YPOBHE YIUIYOJIEHHOTO H3Y4Y€HHUs 3aHMMAaeT Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanus yuamuxcs 10-11  kmaccos.
N3yuenne mpemmera, peanmu3dyemMoe B YCIOBHSX AuQhepeHIIMpPOBAaHHOTO,
npodunbHOro 0OydYeHHus, MPHU3BAHO O0OeCTeuuTh 001Ie00pa30BaTeNbHYI0 U
OOIIIEKYJIbTYPHYIO TMOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOIUMYIO st
ajanTalyy UX K ObICTPO MEHSIOMIMMCS YCIOBHSM KU3HU B COLIMYME, a TAKXKe JJIs
IPOJOJDKEHUsT O0y4YeHHUs B OpraHu3auusax npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBIIIETCSI OJTHOM M3 IPUOPUTETHBIX AUCIHUILIVH.

B mporpamme mno XuMUM Ha3zHaueHHE TMpeaMeTra «XUMHUS» TMOJy4aeT
noApoOHYI0  UHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolUMU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIieJiel, COJepKaHusl,
pe3yiabTaToB OOydeHHMs] U TpeOOBaHUNM K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENLCTBOM TOMY SIBIISIFOTCS CJHEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMON MO
XUMHH (PYHKINU:

e HMH(POPMALMOHHO-METOJMYECKAs], pean3alus KOTopoil obecreurnBaer
NOJIy4eHHE MPEACTaBICHUSI O MENIX, COACpPKaHWU, OOIlel CcTpaTeruu
oOydeHus, BOCHIUTAHUS U Pa3BUTHsI 00yUYaIOUINXCA CPEACTBAMH MPEIMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO PO(uUJIs;

e OpraHHU3alMOHHO-IJIAHUPYIOIIAs, KOTOpas Ipea1ycMaTpuBaeT
onpenereHue: NPUHIMIIOB CTPYKTYPUPOBAHUS U IMOCJEI0BATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJIMYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTePUCTHK; MOAXO0A0B K (OPMUPOBAHUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJISI M OLEHKH OOpa30BaTENbHBIX JOCTHXKEHUH OOydaroumxcs B
paMKax HWTOroBOM arrectauud B (OpMe €IMHOr0 TOCYJIapCTBEHHOIO
HK3aMEeHa M0 XUMUHU.

[Iporpamma a1t yrityOJIEHHOTO U3YUYEHUSI XUMUU:



e YCTAaHaBIMBAaE€T WHBAPHMAHTHOE NPEIMETHOE COJAepKaHHe, 00s3aTeNbHOE
Ui W3y4YeHUs B paMKax OTAEIbHBIX Npoduiei, mnpegycMaTpuBaeT
pacmnpesieieHue W CTPYKTypUpPOBaHHE €ro Mo KiaccaMm, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e AT NMPUMEPHOE paclpeliesieHue yueOHOTO BpPEMEHHU, PEKOMEHIYEeMOIo
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TIIpenjaraeT MPUMEPHYIO TOCIEAOBATEIbHOCTh H3YUYEHHUS Yy4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH TMOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JIaéT METOAMYECKYIO MHTEPIPETAIMIO LeJe U 3a/1au U3y4eHHs MpeaIMeTa
Ha yriayOJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesbHON
IPOrpaMmbl CPEIHEro oO1ero o0pazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKKe C y4éTOM OCHOBHBIX BHUIOB
y4eOHO-MTO3HABATENbHBIX ~ JCHCTBUM  00ydYaromerocss IO OCBOCHHUIO
COJIepKaHus IpeaMeTa.

[Io BceM Ha3BaHHBIM MO3ULHKAM B IpOrpamMMe MO XUMHUHU MPEeayCMOTpEHa
PEEeMCTBEHHOCTh € OOy4Ye€HHEM XUMHUU Ha YpPOBHE OCHOBHOTO OOUIEro
oOpa3oBaHus. 3a TMpeaelaMd yCTAHOBJIEHHOM MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBAPHUAHTHOW) COCTABIIIOIIECH COJEp KaHUsl y4eOHOro mnpeaMera
«Xumus» OCTa€rcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJHKHA OMPENENsThCS B COOTBETCTBUU C HANpPABICHUEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBUM ¢ KOHUentyaiabHbIMM mnojoxeHusmu PI'OC COO o
Ha3HAYeHUH TMpeIMeToB 0a30BOro u yriyOnE€HHOro YpOBHEM B CHCTEME
mudepeHIIMpOBaHHOTO OOYyYEHHUs HAa YPOBHE CpPEAHEro ooOIero obpa3oBaHUS
XUMHUSL Ha YpOBHE YINIYOJIEHHOTO U3Y4YEHHUSI HANpaBJIeH Ha pealld3aluio
MPEEeMCTBEHHOCTH €  MOCJEAYIOUIMM  J3TarioM  TOJY4YeHUS  XUMHUYECKOTO
oOpa3oBaHHsI B paMKax M3yYEHHUS CHEIUAIbHBIX €CTeCTBEHHO-HAyYHbIX U
XUMHUYECKUX JUCHUIUIMH B By3aX U OpraHM3AIUSIX CpeIHero npoecCuoHaIbHOTO
oOpa3zoBanusi. B 53Toil cBA3M wu3ydeHwe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYILIECTBEHHO Ha paclIMpeHue U  yriyOJieHHe TeOpeTHYeCKOW U
MPAKTUYECKON MOATOTOBKHM OOYYarOIIMXCs, BEIOPABIIMX OMPEAeNEHHBIN MPOPHIIb
oOy4eHus1, B TOM YHUCIIE C IEPCTIEKTUBON MOCIEAYIOMIEr0 MOJTyUYeHUsI XUMHUECKOTO
o0pa3oBaHMs B OpraHU3alUAX MPopecCuoHaIbHOTO oOpa3zoBanus. Hapsny ¢ atum,
B cBete TpedoBanuit ®I'OC COO Kk MmIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
(dbenepanpHOl 00pa3oBaTEIbHON MPOrpaMMBbI CpeHEro o0OIIero oOpa3oBaHUs
U3y4YeHHE TMpeaMeTa «XHMHUS» OpPUEHTHPOBAHO TAaKKE Ha pelIeHHe 3ajad



BOCIUTAHUS U COLIMAIBHOTO Pa3BUTHUSL OOydaroluXcs, Ha (POPMUPOBAHUE Y HUX
OOIIEHHTEIUICKTYaIbHBIX YMEHHUN, YMEHUHN palMOHANIU3alMd Y4eOHOro TpyJa U
00OOMIEHHBIX  CTMOCOOOB  NIEATENLHOCTH, WMEIONUX  MEXKIMCIUTLUTHHAPHBIN,
HaANPEAMETHBIN XapakTep.

CocraBnsromuMy  mpeaMera «XUMHsS» Ha ypOBHE YriayOnEHHOTO M3y4eHUs
ABIAIOTCA  yriiyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpenenenun noaxoaoB K 0TOOPY U CTPYKTYpPHOU
OpraHM3allM COAEpXKAHMUSI 3TUX KYpCOB B IMpOrpamMMme MO XHMHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuuax 0a30BOro u yriryOJa€HHOTO
YPOBHEN U3yUEHUs IpeaMETa.

OcHoBy coaepkaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUU U
YMEHMH, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs NIpeaMmeTa. DTa CHCTEMa
3HaHUU TIOJy4yaeT OIpENeIEHHOE TEOPETUUECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OonbpmMii 00BEM  (HAaKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3Yy4YEHHUS NpeIMeTa oOecredeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIUYEHHUS OO0bEMA 3HAHUH O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBAX MX COCAMHEHMHM HAa OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IPEICTaBICHUNA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBSI3UM U 3aKOHOMEPHOCTSIX
MPOTEKaHUsl PEAKIMI, pacCCMaTPUBAEMBIX C TOUKHU 3PEHUS] XUMHUUYECKONW KUHETUKU
U TepMmoauHamuKku. M3ydenue mnepuommveckoro 3akoHa u Ilepmommueckoit
CUCTEMBl  XMMMYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX IMPEACTABICHUSAX O CTPOCHUU aromMa. XMUMHUYECKas CBS3b
OOBSCHSIETCS ¢ TOUKU 3PEHUS DHEPreTUUECKUX N3MEHEHUN Npu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKKe C TOUKH 3pEHHUS MEXaHU3MOB e€ oOpazoBaHus. V3ydenue
TUMIOB ~ peakuuid  JomojHseTcss  (GopMHUpOBAaHHMEM  MPEACTaBICHUH 00
AIIEKTPOXUMUYECKUX MPOLECCAX U DJIEKTPOJIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmueckoil XMMHUU NPU PACCMOTPEHHUU PEAKLMOHHOW CIIOCOOHOCTH
COEIMHEHHN yaemnseTcss oco0oe BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3(deKTax,
O B3aMMHOM BIIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Oco0oe 3HayeHuWe HMEET TO, YTO Ha COJAEpPKAHUE KypCOB XUMHUHU
yriayOnEHHOTO YPOBHS M3Y4YEHHUs [T KJIACCOB ONPEAEIEHHOT0 npoduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy MU XapakTep [JONOJHEHMM K oOmeld cucreme
MPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE MPEeAMEThI. Tak, Hanmpumep,
B COJIEp>KaHUU TpEAMEeTa IJs KJIacCOB XUMHUKO-PU3NYecKoro mpoduis Oobiioe
3HaueHue OyJIyT UMETh 3JEMEHThl Y4eOHOro mMarepuaia no obdmei xumuu. llpu
U3y4EeHUU IIpeIMeTa B JAHHOM Cllydae akKLEeHT OyneT ciejlaH Ha OOILIHOCTb
METOJ0B MO3HAHUA, OOLIHOCTh 3aKOHOB U TEOPUM B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJEKyJsapHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOAVHAMHUKH, 3JIEKTPOJIU3A, NPEACTABICHUA O
CTPOECHHUH BEILECTB U IPYTOE.

B TO xe BpeMsa B COAECpKAHMM IpeaIMeTa Uil KJIAaCCOB XHMMHMKO-
OuoJsiorudeckoro npoduist 60BN yaeabHbIH BeC OyJIeT MMETh OpraHuyeckas
xumus. B a3TOM ciiydae mpenocTaBisieTcss  BO3MOXHOCTh A Oosee
00CTOSITENBHOIO  PAacCMOTPEHUS] XMMHYECKOW  OpraHuM3aluu  KJIETKH  Kak
OMOJOTMYECKOH CHCTEMBI, B COCTaB KOTOpOH BXOIAT, K MpPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KAaK JIMIWJIbL, OCJKH, YIJIEBOAbI, HYKJIECHHOBBIE
KHACIIOTBI U Apyrue. [Ipu 3ToM 3HaHMS O cOCTaBe M CBOMCTBAax IPEICTAaBUTENICH
OCHOBHBIX KJIACCOB OPIraHMYECKMX BEILIECTB CIY’KaT OCHOBOM I H3Yy4YEHUs
CYIITHOCTHU MPOLECCOB (POTOCUHTE3A, ABIXaHMUSI, MUIIECBAPEHUS.

B mnnane ¢QopmupoBaHUs OCHOB Hay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHAYYHBIX METOAOB ITO3HAHUS U ONbITA MPAKTUYECKOTO NPUMEHEHHUS HAyYHbIX
3HaHUU H3ydyeHHE MpeaMmera «XuMHUs» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX € Y4YE€OHBIMM MpPEIMETaMH, BXOIAIIMMH B COCTaB
npeaAMeTHbIX oOnacTeil «EcTecTBEeHHO-Hay4dHbIE NpeaMeTb», «MartemaTuka u
uH(popMaTuka» 1 «Pycckuil sI3bIK U TUTEPATYpay.

IIpu wu3yueHun ydeOHOro mnpeamera «XuMUsS» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpEJHEro obmiero oopazoBaHus (Ha 6a30BOM
YpOBHE), 3aa4eil MepBOCTENEHHON 3HAYUMOCTH SIBIISIETCSl (POPMHPOBAHUE OCHOB
HAyKd XHUMHUHM Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIBbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJauu Ha yriayOn€HHOM YypOBHE H3y4Y€HHs IMIpeiMeTa IperoJiaraet
peanu3anunio TaKuX LeJlen, KaK:

e (opmHpoBaHHE TPEACTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTSX W NTO3HABAEMOCTH SIBJICHUU IIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUsl  YEJIOBEUECTBA: B  pEHIEHUH  IpoOJeM
AKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHHU
MEJULMHBI, CO3aHUN HOBBIX MAaT€pUajIoB, HOBbIX HCTOYHUKOB SHEPIHH, B
0o0ecCrevYeHnr PalrMoOHaAIBFHOTO MPHUPOIONOIL30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJbTypbl YEJIOBEKA, a TAKXKE IKOJIOIMUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpEnE;

e OCBOCHME CHUCTEMBl 3HAaHMM, JEXalMX B OCHOBE XHMHYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbIX
NOHATUH, 3aKOHOB U TEOPUH XWMHH, COBPEMEHHBIX IPEACTABICHUMN O
CTPOCHHMH BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJISIPHOM, O  TEPMOJMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XMMHUYECKHX PEaKLHi, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00X
Hay4HbIX PUHIHNAX XUMUYECKOT0 IPOU3BO/ICTBA;

dbopmupoBanue y oOyyJarommxcs OCO3HAaHHOTO ITOHUMAHMS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBACHEHHS
KJIFOUEBBIX MJIEW W TPOOJEM COBPEMEHHOW XUMUH, IJisi OOBSACHEHUS U
IIPOTHO3UPOBAHNUS SIBJIEHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;
IPaMOTHOTO penieHus MpoOJeM, CBSI3aHHBIX C XMMHUEHN, TPOTHO3UPOBAHUS,
aHaJIM3a U OLEHKH C MO3UIMH HKOJIOTHYECKO 0€30MacHOCTH MOCIEACTBUI
OBITOBOM M TMPOU3BOJCTBEHHOM JESITEIIBHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM  TPOU3BOACTBOM, MHCIIOJIb30BAaHUEM U  MepepaboTKoON
BEILIECTB;

yriyOJIeHHEe  MPEACTaBICHUWM O  Hay4YHbIX  METOJax  IO3HaHUS,
HEOOXONUMBIX JUIsl MPUOOPETEHUSI YMEHUI OpPUEHTUPOBATHCS B MHUPE
BEUIECTB M OOBSICHEHHUS XUMHUYECKHUX SIBICHUH, HMEIIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU NESITENBHOCTH U TOBCEIHEBHOM KU3HH.

B nnaHe peanmuzanuu IMEpBOOYEPEIHBIX BOCIHUTATENBHBIX M Pa3BUBAOLLUX
GyHKIUI LEI0CTHOM CHUCTEMBI CpelHero oO0miero oOpa3oBaHHs MPH W3YYCHHUU
npeaMera «XUMHUS» Ha  YrayOJE€HHOM  YpOBHE OCOOYI0 — aKTyallbHOCTb
IpUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

BOCIIUTAHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJICHUW TPHUPOIBI,
YBOKEHUS K TMPOIECCY TBOpPUECTBA B O00JACTH TEOPETUUYECKUX U
MPUKIIAHBIX HCCIAEAOBAaHUM B XUMHHU, (POpMHpOBAHHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE YCBOEHUSA
00IIIeUeI0BEUECKUX [ICHHOCTEN;

pa3BUTHE MTO3HABATEIBLHBIX MHTEPECOB, MHTEJUICKTYAJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEM O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIBLHOIO
OTHOIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEITHOM TTPO(eCcCHOHaTBHON U O0IIECTBEHHOU IS TENHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

dbopMUpOBaHME YMEHHH M HABBIKOB Pa3yMHOTO MPHPOAOIOIb30BaHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHUE OMBbITa OOIIECTBEHHO-
MOJI€3HOM AKOJOTMYECKON ACSITEIbHOCTH.

OO61iee yuca0 4acoB, MPEAYCMOTPEHHBIX Ui U3YUYEHUSI XUMUU Ha YIIIyOJIEHHOM
ypPOBHE CpeaHero obiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Heenmo), B 11 kimacce — 102 ygaca (3 yaca B Heeio).



COILEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMMM.

[IpenmMer W 3HAYEHWE OPraHUYECKOW XUMHUH, MPEACTABICHHUE O
MHOT000pa3uu OPraHUYeCKUX COETMHEHUI.

DNEKTPOHHOE CTPOEHUE aToma YIrJiepoja: OCHOBHOE M BO30YyXIEHHOE
COCTOSIHMA. BasleHTHplE BO3MOXKHOCTM aToMa yriepoaa. XHMHYECKass CBA3b B
OpraHUYeCKUX COCAMHEHUSX. Tumbl TrUOpUAM3AIMU aTOMHBIX OpOuTalien
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3M (OOMEHHBIH M JOHOPHO-
aKUenTOpHBIM). TuMbl TepeKpbIBaHUS AaTOMHBIX OpOUTaled, G- U T-CBS3U.
Onunapras, 1BOMHAs M TpouHAas cBsi3b. CrocoOBI pa3pbiBa CBS3EH B MOJEKYJIax
oprannueckux BemecTB. [loHsiTue o cBOOOgHOM panukane, Hykjiaeoduiae u
aneKTpodue.

Teopus cTpoeHHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHUS
OPraHMYECKHUX COEAMHEHUU. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpyktypHble (GOpMYJbl  pa3MYHBIX BUIOB: pPa3BEPHYyTas, COKpAIIEHHAs,
ckenetHass. M3omepuss. Buabl H30MEpUU: CTPYKTypHas, INPOCTPAHCTBEHHAS.
OnexkTpoHHbIE 3(DPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUHN (MHIYKTUBHBIN
U Me30MepHbIi 3 PexTsI).

[IpencraBnenne o kinaccupukauuu opraHudeckux BemiectB. [lonstue o
¢dbyHkuMoHansHOM Tpynmne. 'omonorus. 'omonorudeckue psaasl. CuctemaTuieckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcoOeHHOCTH W KJacCH(pPHUKAIUS OpPraHMYeCKUx peakuuid. OKUCITUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHHE C o0pa3laMu OpraHMYeCKUMX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMNBITHl IO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IIPU HArpeBaHUU
(mnaBneHue, OOyTrJIMBaHUE U TOPEHHUE), KOHCTPYUPOBAHHWE MOJENEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasl.

Ankanbl. 'omoniornueckuil psj ankaHoB, oOuias ¢popMmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ aJKaHOB, Sp -
rudopuau3anys aTOMHBIX OpOHMTaNlel yriaepoja, o-cBsi3b. dDusmyeckrne CBONCTBA
AJIKaHOB.



XHUMHUYECKUE CBOMCTBA aJKAaHOB: pEAKIMM 3aMELIEHUs, W30MEpHU3aLNH,
JNErUIPUPOBAaHMS, LIUKIU3ALNH, IUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKINI paJuKaIbHOIO 3aMEILIECHHS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aTKaHOB.

[uknoankanel. O0Omas ¢popmyia, HOMEHKIATypa U u3omepusa. OcobeHHOCTH
CTPOCHUSI M XHUMHYECKHUX CBOMCTB MalbIX (LIUKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (LMKJIONEHTAaH, IIUKJIOreKCaH) LUKIoaIKaHOB. CrocoObl MONy4YeHUs U
IPUMEHEHHUE UKIIOAIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, o0mas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKEHOB, Sp*-
ruOpuan3anus aTOMHBIX opOutaneil yriepona, 6- U m-cBsizu. CTpyKTypHas U
reoMerpuyeckas (Uuc-TpaHc-) uzoMepus. @DOU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHHMS, 3aAMELICHUS B O-IIOJIOKECHUE
Opyu ABOMHOM CBSI3M, MOJMMeEpU3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBenHble peakiyy Ha ABOMHYIO CBs3b. CIIOCOOBI MOMyUYEHUS! U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsHKEHHBIC, N30JIUPOBAHHbIE,
Kymynupoeantule). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepusanus
CONPsKEHHBIX TUEeHOB. CrocoObl MOJy4EeHHs U IPUMEHEHHE AJIKA/IUECHOB.

Ankusbl. ["'oMoornueckuii psifi aTKUHOB, 001Ias Gpopmyia, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHWHOB, Sp-
rudpuau3aiys aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XWUMUYECKHE  CBOMCTBA:  pEAaKUMU  IPUCOCOUHEHHS,  JIUMEPU3ALHMU U
TpUMEpHU3alnU, OKUCIEeHHs. KUCIOTHBIE CBOMCTBA aIKMHOB, UMEIOIINX KOHLEBYIO
TPOMHYIO CBsA3b. KaueCTBEHHBIE pEAKIIMU HA TPOUHYIO CBsI3b. CIIOCOOBI MOJTYyUEHHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTtuueckue yrieBonopoasl (apeHsl). ['omonoruueckuii psifi apeHoB,
oOmrast popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYyJbl OeH30a. Du3NyYecKne CBONCTBA apEeHOB. XUMHUYECKUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMHU 3aMEIIEHUS B O€H30JIbHOM KOJIBIIE U
YTJIEBOJIOPOJIHOM pPaJuKalle, PEaKUWd NPUCOEAMHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpeacraBieHue o0 OpUEHTUPYIOUIEM JCHCTBUU 3aMeCTUTENEH B
OCH30JIbHOM KOJIbLIE Ha TPUMEPE AaTKUIbHBIX paJUKalOB, KapOOKCHUIBHOM,
IMAPOKCUIIBHOM, aMMHO- W HUTPOTPYMNIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposia. CrnocoObl NOTydYeHHs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponansiii ra3. [lomytHele HedTsIHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHbI#1 yrons u mpoaykTsl ero nepepaborku. Crnocodsl nepepadboTku HedTu:



MepPEeroHKa, KPEKUHT (TePMUYECKUN, KATATUTHYECKHI), pUPOPMHUHT, MUPOIIHU3.
[TponykTel mepepaboTku HEDTH, UX MPUMEHEHHUE B POMBIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJAOB. Peakiuu
3aMeIleHHs] TaJoreHa Ha TUAPOKCOrPYIlY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TallOr€HIPOU3BOJIHBIE BOJAHOTO M CIHUPTOBOIO
pactBOopa mEnoun. B3auMoaencTBHE NUTAION€HAIKAHOB C MarHueéM W IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHMUSIX. Hcnons3oBanue
raJIOTEHNPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE M TMpPU CHUHTE3E
OpraHUYeCKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJbI H3YyYEHHUS BEHIECTB M HMX MPEBPALICHUA:
n3ydeHue (U3NIECKUX CBOMCTB YTIEBOAOPOOB (PACTBOPUMOCTH), KAYECTBEHHBIX
peaklMii yrieBOoJOPOJIOB Pa3IMYHBIX KiIaccoB (oOecuBeuMBaHHEe OPOMHON WM
MOJIHOM BOJbI, pacTBOpa IEepMaHraHaTa Kajus, B3aMMOJCIHCTBUE alleTHJIEHA C
aMMUayHbIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBeHHOE OOHapy>KeHUE
yrilepoa M BOJOPOJAa B OpPraHUYECKUX BEUIECTBAX, MOJYUYEHHE OSTHIICHA H
M3y4YeHUE €ro CBOWCTB, O3HAKOMJIeHHWE ¢ KoJulekiusmu «HepTts» u «Yromby, ¢
oOpa3llaMM IUIaCTMAacC, KaydyKOB M PE3UHBbI, MOJEIMPOBAHUE MOJIEKYJI
YTJIEBOAOPO/IOB U TAJIOI€HIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucnopoacoaepxkammue opranudeckue coeJMHECHUS.

[IpenenvHbie onHOATOMHBIE cOupThl. CTpoeHue MoeKya (Ha mnpumepe
METaHOoJIa W HTaHona). ['oMonorudeckui psia, oOmas ¢opMmysna, H30Mepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue cBoiicTBa  NpeneabHbIX
OJIHOATOMHBIX CHUPTOB. BoIopoaHbie CBSI3U MEXIYy MOJEKYJIaMH CHUPTOB.
XUMUYECKUE CBOWMCTBA: pEaKIMM 3aMElIeHUs, JAerHjparaluu, OKUCICHHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKMMH W  HEOPraHWYECKUMHU  KHCJIOTaMH.
KadecTtBeHHast peakiysi Ha OJJHOATOMHBIE CIIUPTHI. J[eficTBUE ATaHOIa M METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMeHKIaTypa U u3omepus. OcobeHHOCTH (PU3NYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaroMHble CHUPTHl — ATWICHIJIMKOIb W TinlepuH. Dusndeckue u
XMMUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHHs, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYEeCKUMU KHUCIOTaMH, KAaueCTBEHHAs pPEakKiUsi Ha MHOTOATOMHbIE
cupThl. [IpencraBieHne 0 MexaHW3Me peakiuil HYKICO(DUIHHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3Mm desoBeka. C(CrnocoObl MOJyYeHHUS U MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHUE TUIPOKCOTPYIIbI U
O6enzonpHOrO fAnpa. Pusnmyeckue cporicTBa ¢peHosa. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (enona. KauectBennsie peakuuu Ha (¢GeHosl. TOKCHYHOCTH (heHona.
CrniocoOsI nostydeHus u npuMenenue ¢penona. denondopmanpaeruasas cMoia.

KapOonusbHble COeTUHEHUS — aIbACTHABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE PsIIbl AJIbJIETHIOB U KETOHOB, 00ILas
¢dopMyna, u3oMepuss U HOMEHKIaTrypa. Pu3nyuecKkue CBONCTBA albJIETHI0B U
KETOHOB. XMMHUYECKHE CBOMCTBA  aIbJETUIAOB M  KETOHOB:  peakUuu
npucoerHeHus. OKUCIICHHE albJAEeTUI0B, KAYECTBEHHBIE PEAKIIMK Ha aJbJETU/bI.
CriocoObl MOJIy4€HUs U IPUMEHEHUE alIbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE IIpEIEbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCIOT. M30Mepus nu HomeHknatypa. @usndeckue cBONCTBa
OJTHOOCHOBHBIX TMpENeIbHBIX KapOOHOBBIX KHCIOT. BomopoaHbie CBSI3U MEXIy
MOJIEKyJIaMH KapOOHOBBIX KHCIIOT. XUMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakuusi STepUPUKALMM, PEAKLUUH C YYacTHEM YIVIEBOAOPOJHOTO pajuKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOW KUCHOTHL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHorooOpa3ue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEICIbHBIX U apOMaTUYECKHUX KapOOHOBBIX KHCIIOT,
JUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJbMUTHHOBAsA, OJEUHOBAsA, JIUHONEGAS,
JUHONeH06as KUCIOThl. CIIOCOOBI OTyUEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upsl. ['omonoruueckuit psia, oOmias Qopmyia, HU30MEpHs U
HOMEHKIaTypa. Du3znueckne M XMMHUYECKHE CBOMCTBA: THAPOJIHU3 B KHUCIONM M
LIEIIOYHOU CpefIe.

Kupsl. CtpoeHue, pU3nyecKkue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIN3 B
KUCJION M 1IesI04HOol cpee. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKALINX OCTATKU
HEIPEAENIbHBIX JKUPHBIX KUCIIOT. JKHpbI B IPUPOJIE.

MBI KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeCTBHUE.

OO6mas xapakTepuctuka yrieBoaoB. Kiaccugukanus yriesogos (MOHO-, 11-
U rnonucaxapuipl). MoHOocaxapuapl: TIJIIOKO3a, (PPYKTO3a, Tajakro3a, puodosa,
ne3okcupudo3a. dusznyeckue CBOWCTBA U HAXOXJeHHE B mpuponae. DoTocuHTes.
XUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIUHU C yYaCTUEM CIIMPTOBBIX U aJbIETUIHOU
Ipynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAYEHHE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuael: caxaposa, MaJbTo3a U
JaKkTo3a. BoccraHaBiuBaromye 1 HEBOCCTaHABIMBAKOIIKE AUcaxapuasl. I 'uaponus
nucaxapuoB. Haxoxaenue B npupojae u npuMmeHenue. [lonucaxapuapl: kpaxmain,
[NIMKOTeH M 1eiunoio3a. CTpoeHue MakpoMOJIEKYJl Kpaxmaja, TIJIMKOINeHa U
nesunosio3bl.  du3nyeckue CBOWMCTBA KpaxMalla M LEJUTIOJIO3bl.  XUMHUYECKHE
CBOMCTBa Kpaxmajia: THJIpOJIM3, KaueCTBEHHas peakuus ¢ MOJO0M. XUMHUYECKUE
CBOMCTBA LIEJUIFOJIO3bI: THPOJIU3, MoJlydeHue 3¢upoB nemuionosbl. [lonartue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN HIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB M HMX MPEBPALICHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIE, B3AUMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3THJIIOBOTO CIIUPTA B JIBACTH] HA PACKaJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE ASTUJIOBOrO CHUPTA AMXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), KauyeCTBEHHbIE pPEAKUMU Ha aibAeTuibl (C THUIPOKCHIOM
muammuHcepeOpa(l) wu  rumpokcuaom  menu(Il)), peaknus raurnepwHa
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIIOKO3bI ¢ ruapokcuaom meau(ll), BzaumoneiicTeue
KpaxMajia ¢ MOJIOM, PELICHUE SKCIEPUMEHTAIBHBIX 3a/ad 1o TeMam «CHoupTel U
benonb», «KapoboHoBbIe KHCIOTHL. Cll0KHBIE 3(DUPBD.

A30Tcoaepxaliue OpraHudecKue CoeAMHEeHM .

AMWHBI — OpraHUYECKHE MPOU3BOJHBIE aMMuaka. Kiaccudukanus aMUHOB:
anudaTUYecKue W apoMaTHUYeCKue; MEepBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue Mmouiekys, obmas GopMmyna, Uu3oMepusi, HOMEHKIaTypa U (usnyeckue
CBOMCTBa. XMMHYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJKWIMPOBAHKUE, B3aMMOJCHUCTBAE INMEPBUYHBIX AMHUHOB C a30TUCTOW KHUCIOTOM.
Conu aNKuIaMMOHUSL.

AHWIMH — TIpEACTAaBUTENb AMUHOB apomatuyeckoro psaa. CrTpoeHue
aHwiInHa. B3auMHOe BiIusiHME TPYIIT aTOMOB B MoJieKyje aHuwinHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIE peakiuu Ha aHWwmH. CrocoOb!
MOJIydeHUs] U TpuMeHeHue amudarudeckux amuHoB. [lomyueHuwe aHuIMHA U3
HUTPOOEH30IA.

AmuHokucioTel. HoMeHnknaTypa u nzomepusi. OTAenbHbIE IPEACTABUTENH O
AMHUHOKHUCJIOT: T[JMUMH, ajaHuH. @Pu3nYecKkue CBOWCTBA aMUHOKHCIOT.
XWMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHYECKHUX
COCMHEHUN, peakuusl TMOJIUKOHJICHCAIlMU, O00pa30BaHWE MENTUAHON CBS3HU.
buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIIU3 MENTUIOB.

benkn kak npupoaHsie mnonuMmepsl. [lepBuuHas, BTOpHUYHAs W TPETHUYHAS
CTpyKTypa OenkoB. XWMHYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, IACHATYpaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKU.

OKCIEpUMEHTANIbHBIE METOJbI H3YyYEHHUS BEIIECTB W HMX MPEBPALICHUN:
pacTBOpeHHe O€NKOB B BOJIE, JEHATypalusi OCJKOB MpU HarpeBaHUU, IIBETHBIC
peakuuu Ha O€JIKM, pEeIIEHWE SKCIEPUMEHTANBHBIX 337ad4 [0 TeMaM
«A3oTcoaepxanie OpPTraHUYECKHe COCJIUHEHU S 151 «Pacno3HaBanue
OPTaHUYECKUX COCOUHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMS.

OCHOBHBIE MOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJUMEPU3ALNN, CPEIHS MOJEKYIApHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISAPHBIX COCAMHEHUNH —
MOJIMMEPU3AIUS U TOJTUKOHICHCAIIHSL.

[Tonumepnsle Mmatepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOTIUJIEH,
HNOJUBUHWIXJIOPHU, IOJIUCTUPOJ, IOJIUMETUIMETAKPUIAT, IOJUKAPOOHATHI,
nojaudTUIeHTepedTanar). Y tunuzanus u nepepaboTka MIacTHKA.

DnacToMepsl: HaATypalbHbBIN Kay4yK, CUHTETUYECKHE Kay4qyKd
(OyTaIMeHOBBIM, XJIOPOIPEHOBBIN, U30MPEHOBbIN) U CUJIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, HIEPCTh, MENK), HUCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTeTUUECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHELMAIBHOTO Ha3HAYECHMUSI (Tedion, KEeBJIap,
AIIEKTPOTIPOBOIAIINE MTOTUMEPHI, OMOpa3IaracMbie MOJIUMEPHI).

DKClepUMEHTANIbHbIE METOAbl M3Y4YEHHUS BEUIECTB U WX IMPEBpAIICHUN:
O3HaKOMJIEHHE C 00pa3liamMy NMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyKOB, pEIIEHHUE OKCIEPUMEHTAIBHBIX 3anady no Teme «Pacno3HaBaHue
MJIaCTMACC ¥ BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenne MoJeKyasspHOW (QOpMyJIbl OPraHUYECKOTO0 COETUHEHHS IO
MacCoOBBIM  JIOJIIM  JJIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HaXOXJIECHUE
MOJICKYJISIPHON  (pOpMYJIbI OPraHMYECKOr0 COEIUHEHHS 1o Macce (00bEMYy)
IIPOJYKTOB CrOpaHus, MO KOJIMYECTBY BeHleCTBa (Macce, 00bEMY) MPOIYKTOB
peaKiuu W/WIM HUCXOAHBIX BELIECTB, YCTAHOBJICHHE CTPYKTYPHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB
[OJyYEHUs, ONPEIECICHUE J0JIM BbIXOJA NPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanm3annst MEXNpeIMETHBIX CBA3EH MPHU M3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kyacce OCYLIECTBISIETCS 4YEpe3 MCIONb30BaHME KaK OOLIMX €CTECTBEHHO-
Hay4YHbIX MOHSATUHA, TaK M TOHATUN, MPHUHATBIX B OTAEIBHBIX IpeIMeTax
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE MTOHITHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpus, 3aKOH, aHaIMW3, CUHTE3, Kiaccudukamus, HaOIIOJECHUE, H3MEpEHHeE,
AKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHUE.

®dusuka: Marepus, aTroM, DJJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYyJa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBa, (PU3UYECKUE BEIUYUHBI, €AMHUIIBI H3MEPEHHs, CKOPOCTh, IHEPrus,
macca.

buonorusi: kimerka, opraHusM, 3Kocuctema, Ouochepa, meTaboIU3M,
HaCJIEZICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOoHBIM THUI NUTAHUS, OpOXKEHHE,



dboTocuHTEe3, nbIXaHWE, OENKW, YIJEBOIBI, JKHUPHI, HYKICHHOBBIE KHUCIIOTEHI,
(bepMeHTHI.

['eorpadusi: mose3HbIe UCKOTIAEMbIE, TOTLIUBO.

TexHomorus: mUILEBBIE TNPOAYKTHI, OCHOBBI PAIOHAIBHOTO IUTAHUS,
MOIOIIHE CPENICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX siAep. XUMUYECKUW 3neMeHT. M3otonsl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UMCJA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudpukanus XuMHIeCKIX 3JIEMEHTOB (-, p-,
d-, f-amementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpPOUTAJISM.
DJeKTpOHHBIE KOH(UTYpAIIMH aTOMOB 3JIEMEHTOB IMEPBOrO0—4ETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30Y>XKIEHHOM COCTOSIHUH, 3JICKTPOHHBIE KOH(UTYpaIlMH HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepuognueckuil 3akoH U [lepuoguyeckas cucteMa XMMHUYECKUX DJIEMEHTOB
J.1. MennaeneeBa. CBsi3p nepuoanveckoro 3axkoHa u Ilepuoandeckoil CUCTEMBI
XMMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M IepuoaaMm. J3HA4YEHUe
nepuoanyeckoro 3akona /[.1. Menpneneesa.

XuMH4deckass CBsI3b. BHIBl XHUMWUYECKOM CBS3U: KOBAJEHTHAs, WOHHAS,
MeTalnueckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOHM CBs3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIN. JHEPIrus U IJMHA CBsA3U. lIonsipHOCTH, HANIPABIEHHOCTD U
HAChIIIaEMOCTh KOBaJICHTHOW CBA3U. KpaTHbeie cBs3u. BopoponHas CBA3b.
MexMOJIEKYJISIPHBIE B3AaUMOICHCTBHS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COECTUHEHUN
AJIEMEHTOB BTOPOTO MEPHUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX cOequHEHHX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTelib, JMIAHAbl. 3HAYE€HUE KOMIUIEKCHBIX COEIWHEHHM.
IToHATHE O KOOPAMHALIMOHHOW XUMMUH.

BemecTtBa  MOJNEKYJISIDPHOTO W HEMOJIEKYJISIDHOTO  CTPOEHHs.  TuIbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonartue o nucnepcHsix cucremax. MctunHbie pacTtBopsl. [IpencraBienue o
KOJUIOMHBIX pacTBopax. CrnocoObl BbIpaXEHUs KOHIIEHTPAIMM pPaCTBOPOB:
MaccoBasi 0Jisl BEIECTBA B PacTBOpE, MOJIsIpHas KOHIeHTpauusa. Hacelennslie u
HEHACBILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucrannoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpHUBHATBHBIC
HAa3BaHMS OTAEJIbHBIX IIPEACTABUTEIIEN HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XMMUYeCKUX peakinii B HEOPraHMYECKOW M OPraHUYECKOM
XUMUHU. 3aKOH COXPAaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUs W NPEBpALECHUS
SHEPrUM MPU XUMHUYECKUX peakuusax. TemnoBbie 3QpPeKThl XUMUUECKUX PEaKIHM.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKON PeaKInu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB.
I'omoreHHsIe 1 reTeporeHHsle peakunu. Karanus u kataius3aTopsl.

OOpaTtumble 1 HEOOpaTUMBbIE peakliMi. XUMHUYECKOe paBHOBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMHUYECKOIO
pPaBHOBECHS: TEMIIEPATYpa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYAaCTBYIOIIUX B
peakunu. [Ipunmun Jle [Hlarense.

Onextponurnueckas auccouuanus. CuibHble U ciaaOble  AJIEKTPOJIUTHL.
Crenenp nucconmanumu. Cpena BOAHBIX PacTBOPOB: KHCIOTHAs, HEUTpalbHAasd,
niesnoyHasi. Bonopoansiii nokasarens (pH) pactBopa. I'maponu3 coneil. Peakunn
HMOHHOTO OOMEHa.

OKHCIIUTENTPHO-BOCCTAHOBUTENBbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
Oxucinrens W BOCCTAaHOBUTENb. [IpOnECCHl OKHMCIEHHS W BOCCTAHOBIICHUS.
BaxkHeime OKHUCIUTENM W BOCCTAHOBUTENM. MeTOXN 3JIEKTpOHHOro OarnaHca.
DNEeKTpOoJIN3 pacTBOPOB U PACILJIABOB BEILLIECTB.

OKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHUsl BEIIECTB M WX IPEBpaALICHUIL:
pa3ioKEHWE IEPOKCHAAa BOJAOpOAAa B IPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIUIMUECKUX PELIETOK, IPOBEACHUE peaklinii HOHHOIO OOMEHa, OIpeIeIIeHHUE
Cpelbl PAcTBOPOB C IIOMOINBIO MHAMKATOPOB, W3YUYEHUE BIUSHUSA Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XWMHYECKOM pEAaKIMH U TMOJOXKEHHE XHUMHUYECKOTrO
PaBHOBECHS.

Heoprannuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuoanueckor CHUCTEME  XMMHUYECKUX
anemeHToB J[.M. MeHaeneeBa 1 0COOEHHOCTH CTpOEHUs UX aToMOB. Dusnyeckue
CBOMCTBa HEMETAJJIOB. AJJIOTPONUS HEMETAJUIOB (Ha MPUMEpPE KUCIOPOJa, CEphl,
dbocdopa u yriaeposa).

Bonopon. Ilomyuenue, ¢uznueckne U XUMHUYECKHE CBOMCTBA: PEAKLMU C
METaJllaMd M HEMeTaUlaMH, BOCCTAHOBHUTEIIbHBIE CBOMCTBA. [ Mapuisl.
TOImIMBHBIE JIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, cnocoObl MOMy4deHus, (GU3NYECKue H
XUMUYECKUE CBOMCTBA. ['aloreHoBOOpoAbl. BakHelue KUCIOpOACOAEpKAIINE
COEIMHEHMs TaJoreHoB. JIabopaTopHble M IMPOMBIIIJIEHHBIE CIIOCOOBI MOJIy4YEHUs
rajioreHoB. [I[puMeHeHne rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W NPOMBIIUIEHHBIE CHOCOOBI MOTYYEHHS
kuciopoaa. OuU3NYECKUe U XMMHUUYECKHE CBOMCTBA M MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B HOpUPOAE, CHOCOOBbI MONMy4deHUs, (U3HYECKUE U
xumuyeckue cBoictBa. CepoBogopon, cyibbuasl. Oxcupn cepui(IV), okcun
ceppl(VI). CepHucras u cepHas KUCIOTHI W uX comd. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHenne cepol U €€ COSTMHEHN.

A3zor. HaxoxaeHue B mpupojie, CHOcOObl MOJy4deHus, (unyeckue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IprumMenenue azora
U €ro COeIMHEHUN. A30THBIE Y0OpEHUS.

docdop. Haxoxnenume B mpupoje, CIoOcoObl MOTydeHUs, (HU3UYECKUe u
xuMuueckue cBoictBa. Dochunasl u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yaoOpeHus.

Yrinepon, HaxoXAeHHWE B TOpuUpoAe. AJUIOTPOINHBIE  MOIU(DHUKAIUN.
dusznueckne W XHUMHYECKHE CBOWCTBA TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yrompHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yrojb, aacopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPyOKu. [IpMeHeHne MpOCThIX BEMIECTB, OOPa30BAHHBIX YTIIEPOJIOM, H €r0
COCMHEHNN.

Kpemuuii. Haxoxnenue B mpupoze, crnocoObl MoiayyeHus, (pusnvyeckue u
xumudeckue cporictBa. Oxcup kpemuusi(IV), kpeMHueBas KHUCIIOTa, CHJIMKATHI.
[IpumeHeHne KpeMHus U ero coeuHeHui. CTeKs0, ero nNoJly4YeHue, BUIbl CTEKIIA.

[Tomoxenne metamwioB B [leppoanyeckon CUCTEME XMMHUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0OJOUYEK aToMOB MeTauioB. OOmue
¢usnyeckue cpoiicTBa MeTayuioB. [IpumeHeHue MeTauioB B OBITY M TEXHUKE.
CnuiaBel METAJIIOB.

DJEKTPOXUMHUECKUN PpA HampspkeHuid  MeTawioB.  OOmme  crmocoObl
MOTYYEHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAITYPIus,
anexktpoMetaiutyprus. [lonstue o koppo3uu meramioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MertauioB [A-rpynmel [lepuoanueckoil cucTeMbl
XUMUYECKUX OJJIEMEHTOB. Hatpmii w kanuii: mnomydeHue, (U3MYECKUE U
XUMUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUIA.

O6mas xapaktepuctuka metamwioB IIA-rpynnel [lepuoandeckoit cUCTEMBI
XUMUYECKUX JJEMEHTOB. Maruuii u KaJblMii: mosiydyeHue, ¢Gu3Hueckue u
XUMHUYECKUE CBOMCTBA, INPUMEHEHHWE IMPOCTHIX BEIIECTB M HX COCAUHEHHU.
KécTkocTh BOJBI U CIOCOOBI €€ YCTpaHEHUSI.



ATIOMUHUH: MONy4YeHne, PU3nIecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE
IPOCTOrO BEIIECTBA W €ro coeauHeHud. AmMQOTEepHbIE CBOMCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI AIIFOMUHUS.

OOmiass XapakTepucThKa MeETauioB 1MoO0ouHbIXx mnoarpynn  (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

du3znyecKkrue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuii. Okcuabl u
ruapokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U quxpomaTbl, HX
OKHCIIUTEJIbHBIE CBOMCTBA. [loMyUeHne u npuMeHeHne Xxpoma.

@u3nyeckue W XHMHYECKHE CBOWCTBA MApraHlla U €ro COEIWHEHUM.
Baxneiimue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). Ilepmanranatr kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3ndyeckrue ¥ XMMHUYECKHE CBOMCTBA JKejle3a M ero coeauHeHnii. OKCHIbI,
ruapokcuasl u conu xenesa(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUE Kere3a
U €ro CILIABOB.

Du3nUEeCKUe U XUMHUYECKUE CBOMCTBA MeNIN U €€ coenuHenuid. [lomyyenne u
MIPUMEHEHUE MEU U €€ COETUHEHUM.

[Huuk: nomyuyeHue, (QU3NYECKHE U XHUMHUYECKHE CBOWCTBA. AMoTepHbIe
CBOWCTBA OKCHJIa M TUIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
LIMHKA ¥ €r0 COCINHECHUM.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUs BEIIECTB W HX IPEBpaALICHUI:
u3y4yeHue 00paslloB HEMETAIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCIIOPOJIE, W3Yy4YEHUE KOJUIEKUMH «MeTalibl M CIUIaBbD), B3aUMOJICVCTBUE
MIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIJIOB C BOJION (BO3MOXXHO HCIOIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA M ejle3a C PacTBOpPaMH KHCIOT U
1IEeJI0Y€EH, KAUECTBEHHbIE PEAKIIMY HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/A
M KaTHOHbl METAaUIOB, B3aMMOJCHCTBUE TMAPOKCHIOB AJOMHUHHMS M LUHKA C
pacTBOpaMM KHMCJIOT M IIENOYEH, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 MO0 TEMaM
«l"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (pochop U MX COENUHEHUS,
«MeTtasl rIaBHBIX MOATPYIID), «MeTamibl TOOOYHBIX MOATPYIII.

XuMHS U KU3HB.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOrO pa3BUTHs desioBeuecTBa. [loHsATHe
O HAay4yHbIX MeETOJAaxX I[IO3HAaHUS W METOJNOJOTHH HAay4YHOrO HMCCIEI0BaHUS.
HayuHble npuHIMIBI OpraHu3alud XUMUYECKOr0 TPOU3BOICTBA. [[pombIlLIeHHBIE
CHOCOOBI MOJTYYEHUsI BaKHEUIMX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHAKA,
CEpHOI KUCTOTHI, MeTaHoa). [IpoMblnIeHHbIE CIOCOOBI MOIYYeHUS METAIUIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HCHHE OKPY KAlOWIeW Cpelbl M €ro MOCJIEICTBUS.
Ponb xumuu B 06ecrie4eH SHEPreTHIECKOM 0€30MacHOCTH.

Xumuss W 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojb XMMUHM B pa3BUTUHA MEIULIMHBI.



XYMHUS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIEeBble 100aBku. Poinb xumuu B
o0ecreueHny MUIIeBON O€30MacHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. boitoBas xumus. [IpaBuna
0€30MacHOr0 MCHOJIb30BAaHUSl IPENapaToB OBITOBOM XWMHUU B IOBCEIHEBHOU
KU3HH.

XHUMHSI B CTPOUTEIBCTBE: BAXKHEUILIME CTPOMUTENIbHBIE MaTepHalIbl (LIEMEHT,
OCTOH).

XuMus B CENbCKOM X03s1iicTBe. OpraHn4eckue 1 MUHEpaJIbHbIE YI00pEHNUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MAaTepUajbl, KPACKH, CTEKIJIO, KEpaMHKa.
Marepuains! 11 31eKTpoHUKU. HanoTexHONMOrMM.

Pacuérnbie 3anaum.

Pacuétel: mMacchl BemecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOIO M3 y4YaCTBYIOUIMX B PEaKLUU BEIIECTB,
macchl (00bEMa, KOJMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUUH, €CIH OJHO U3
BEILIECTB HMMEET MPUMECH, MacChl (0OBEMA, KOJMYECTBA BEIIECTBA) IMPOIYKTA
peakluMM, €ciad OAHO M3 BELIECTB JaHO B BHUJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JIOJIEM PACTBOPEHHOI'O BELIECTBA, MACCOBOM JOJHM W MOJISIPHOMN
KOHLIEHTpAalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTAa PEAKLUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzamusi MeXIpeIMETHBIX CBsi3ed MNpU  HM3yYeHUH OOmed
HEOpPraHW4eCcKoM XuMHuM B 11 Kiacce oCylIECTBIISETCS Yepe3 UCIIONIb30BAaHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHATUH, NPUHATHIX B OTIEJIbHBIX
IPEIMETAaX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE MTOHITHS: SBJICHUE, HAYYHBIN (hakT, TUMoTe3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, KIacCHU(pHUKaIus, NepUOAUYHOCTb, HAOIIOEHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

@dusnka: Marepus, MHKPOMHp, MaKpOMHpP, aTOM, D3JIEKTPOH, IIPOTOH,
HEWUTPOH, MOH, U30TOMBI, PATHOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb,
BEIIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHME BEIECTBA, WJCAIbHBIA Tras,
¢bu3nueckre BeJIMUNHBI, AUHHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opranusm, 3KocucreMa, onocgepa, METabOIU3M, MaKpo-
¥ MUKPORJIEMEHTBI, O€JIKHU, )KUPBI, YIJIEBOAbI, HyKJIEMHOBBIE KUCIOThI, (JEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepanbl, TOPHBIE MOPOJABI, MOJIE3HbIE UCKOTAaeMble, TOTLTUBO,
pecypchl.

TexHomorus: XUMHUYECKasi IPOMBIIUICHHOCTb, METAJUIyprus, CTPOUTEIIBHBIE
MaTepUaJIbl, CEIIbCKOXO3IMCTBEHHOE ITPOU3BOACTBO, IUIIEBAs TPOMBIIUIEHHOCTb,
dapmarneBTHUECKAS IPOMBILIEHHOCTb, MIPOHU3BOCTBO KOCMETHYECKHUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIOMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
MMPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOJXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHMHS» Ha YPOBHE CPEIHETrO
oOmero o0Opa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE
OOyYalOIIMMUCA POCCUICKOW TPAXKIAHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATENILHOCTA U CAMOOIPEICIICHUIO; HAITMYME MOTUBALUHA K
0Oy4YeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOACTBOBATHCS
OPUHATBIME B OOIECTBE IMpaBWJIaMUd W HOpPMaMu T[IOBEJICHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTaBUTH 1M U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA IpeaMeTa «XUMHS»  OTPAXKAIOT
c(OPMHUPOBAHHOCTh OMBITA I[IO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaroumxcs B Mpolecce peain3aiui 00pa3oBaTeIbHOU JeATeIbHOCTH.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA IpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OTBITA I[IO3HABATEIILHOW W MPAKTUYECKON JACSATEIBHOCTU
oOyyJaroumxcsi B IMpoliecce peanu3aiuy o0pa30BaTeIbHON AESITENIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpaxaIaHCKOro BOCIMTAHUSA:

OCO3HAHUS 00YUAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBaXXEHHUS K 3aKOHY U IPABONOPSIKY;

NOPEACTABICHUS O COLMAIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPHU CO3MAHHU
y4eOHBIX MPOEKTOB, PEIICHUHA y4YEOHBIX W MMO3HABATEIBHBIX 3a7a4, BBHITTOJTHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMeHThI IpYTUX MPU aHAJIN3€ Pa3IUYHbIX BUIOB YUEOHOU NeATEIHLHOCTH;

2) NIATPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILICHUSI K HCTOPUYECKOMY UM HAy4YHOMY HACJIEOUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
OPUIOKEHUSI XUMHHM, OCO3HAaHHS TOTO, YTO JaHHbIE HAYKH €CThb pE3yJbTar
JUIMTENbHBIX ~ HAOJNIOACHUN, KPOIMOTIUBBIX AKCHEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MMPAKTHUKOB;



MHTEpECa M IO3HABAaTEJIbHBIX MOTHMBOB B MOJYYEHHH U IOCIEAYIOLIEM
aHayiu3e MHPOpPMAIMN O MEPEOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbIE C XUMHUYECKUMU SIBICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IOBEJIEHHWE M IMOCTYNKH CBOUX TOBApPHUIIEH C
MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBUN
ITOCTYTIKOB;

4) dpopMupoBaHNS KYJbTYPHI 310POBbSI:

NOHUMaHUSl IEHHOCTEH 3M0poBOro U 0Oe3omacHoro obpasza JKHU3HW,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3myeckomy u
MICUXUYECKOMY 3/10POBBIO;

COOMIOICHNUST TIpaBWJI OE30MACHOTO OOpalleHus] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HH, B TPYIOBOM JAEATEIBHOCTH;

NOHUMaHUSl 1EHHOCTH TPAaBWI HMHIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€301acHOro MOBEACHMS B CUTYalLUSIX, YTPOKAIOIIMX 3/I0POBbIO U KM3HU JIOCH;

OCO3HAaHUS MOCJIEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yNOTpEOIEHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOro BOCIMTAHUS

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeJOBATEIbCKON
NEeSTEeIBbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPYECKOM W  JpYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3adad
COILIMAJIbHOM HANpaBJIeHHOCTH (B paMKax CBOETo KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHUIO Mpodeccruil pa3auyHoro pojaa, B TOM
YKCJIe HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBa)XEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBUAYAIbHOH TPAaEKTOPHH
oOpaszoBaHusi, Oyaymiel mnpodeccuu W peanu3alid COOCTBEHHBIX >XHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rM4YeCcKOro BOCIIUTAHMSA

HKOJIOTUYECKU LIENeCO00Pa3HOr0 OTHOILIEHUS K NPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIie;

NOHUMAaHUSl TJIOOAIBHOIO XapakTepa SKOJOTUYECKHX MpPOoOJeM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HaHUS HEOOXOJMMOCTH HCIOJIb30BAHMUS JOCTHXKEHHH XUMHUHU  JUIS
peleHns BONPOCOB PALMOHAIIBHOTO MPUPOAOIOJIB30BAHHS;

AKTUBHOTO HEOPUATHUS JCHUCTBUW, IMPUHOCSIIIUMX Bpel OKPYXKaroLIEH
OPUPOAHON Cpeie, YMEHHSI IPOTHO3UPOBATh HEOJArOMpPUATHBIE HKOJIOTHYECKUE
NOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATh UX;

HaJU4Ms PA3BUTOTO SKOJIOTMYECKOTO MBILUIEHUS, SKOJOTHYECKON KYJIbTYPBI,
ombITa NEATEIIbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
PaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSTH UACOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOLIECTBEHHOMN MIPAKTUKH;

NOHUMaHUsl CHeUUPUKU XUMHUM KakK HayKd, OCO3HaHusi €€ poiu B
(GbOpMUPOBAHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHHM IIEJIOCTHOTO
IIPEACTABICHHUS 00 OKPYXAIOLIEM MHUPE KaK O €IUHCTBE MPUPOJBLI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJeM COXpaHEHUs
IPUPOHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMMHH JJIS  COBPEMEHHOMU
UUBWIM3ALMK: B €€ TyMaHHCTUYECKOW HAaNpaBJIEHHOCTH M BaXXHOW pOJU B
CO37JaHMU HOBOW 0a3bl MaTepPHATLHON KyJNbTYpPhl, B PEIICHUH TJI00AThHBIX
npo0ieM yCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeueHUn
YCJIOBUM YCHENIHOTO TPY/Aa U HKOJIOTHYECKH KOM(MDOPTHOM KU3HHU KaXKIOTrO YIeHA
00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BATh
noJiy4aemble 3HAHUS JJIs aHAIM3a U OOBSCHEHHUS SBJIICHUI OKPYKAIOIIEro MUpa U
MIPOUCXOSIINX B HEM U3MEHEHUI, YMEHHS 1eJIaTh 00OCHOBAHHbBIE 3aKJIIOYEHUS HA
OCHOBE HAay4HbIX (JAaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 MOJy4YeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHus NpooJieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

MHTEpeCca K NO3HAHUIO, UCCIIEI0BATENIbCKOMN AEATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUI0 H
caM0o00Opa30BaHUI0, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziMyHbIX cepax mpodeccuoHaTbHON
NEeSATEIbHOCTH.



B pamkax npeomema npogooumcs 3Hakomcmeo ¢ npogeccusimu,

HEnocpeoCmeeHHO C8A3AHHbIMU C XUMUEI.!

1. Xumux — ananumux (npakmudeckas paboma « Pewenue sxcnepumenmanvhoix
3a0au no meme "Pacnosnasanue opeanuueckux coeourneHuti"»)

2. Opeanuueckuti cunmes (Obodwenue u cucmemamusayust U3y4eHHO20
mamepuana no meme "Bvlicokomonexynspusie coeounenus,)

3. Dkonoe (Ymunusayus u nepepabomka niacmuxa)

4. Xumux— mexnonoe (Ilpupoonvle ucmounuxu y2ne8000po0o8 u ux
nepepabomka)

5. Bpau (A30mcooepacawue cemepoyuxiuveckue coeounenusi. Hykneunogwie
KUCJIOMbL: COCMAB, CMpoeHUe U OUOI02UYECKAsl POTlb)

METANPEAMETHBIE PE3YJIBTATDBI

MeramnpenmMeTHble pe3ybTaThl OCBOCHUS MPOrpaMMbl [0 XUMHUHM Ha YPOBHE
CpemHero o0mero o0pa3oBaHUs BKIIOYAIOT:

3HauYuMble A1 (OPMHUPOBAHMS ~ MHPOBO33PEHUA  OOyHYaIOIIUXCS
MEKIUCIUTUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAyYHbIEe MOHATHS, OTpaskKalollne
[IeIOCTHOCTh HAay4YHOM KapTUHBI MHpa W CHEeHU(PUKY METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPTUs, SBICHUE,
MPOLIECC, CUCTEMa, HAYyYHBIM (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIIEIOBaHNE, HAOMIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHUBeEpCalibHble yueOHble NeHCTBHs (ITO3HABaTEIbHBIE, KOMMYHHKATHUBHBIE,

peryJISITUBHBIC), obecrnieunBaroIme dbopmMupoBaHue (byHKITMOHATBLHOMN
IPaMOTHOCTH ¥ COITMATTLHON KOMIIETEHITUN O0yJarOIINXCS,;
CIIOCOOHOCTH o0y4aromuxcs WCITIOJIB30BATh OCBOCHHBIC

MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JNICUCTBHUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

1) 6a30Bble JIOrHUECKHE TeHCTBUS:

CaMOCTOSITeNIbHO  (OPMyJIMpOBaTh W aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTPENEeNATh LIEeU JACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

HCIIOJB30BaTh MPU OCBOCHUHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIJICISATh XapaKTEepPHbIE MPU3HAKU TOHATUN M YCTaHABIMBATH UX B3aUMOCBS3b,



MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAaHWUS M KPUTEPUH I KiIacCU(PUKAIMKU BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTAHABIUBATh IPUYUHHO-CIEJICTBEHHBIE CBA3M MEXKAY H3y4a€MbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHAYKTUBHbIC, JAEAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJII M 3aKJIFOUCHUS;

IMPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUKU CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJIENH, PEOOPA30BbIBATH MOJEIbHBIE TPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakIiuyu — MpU PEHICHUH Y4YeOHBIX MO3HABATENBHBIX W IPAKTHUUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEIbHbBIC MPEACTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIH.

2) 60a30Bbl€e HCCJIEI0BATEIbCKHE NeliCTBUA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

dhopMyIHpoOBaTh 1SN U 3aa4K UCCIICI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOATEIHLHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI TSI (POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U  IPOBEACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIIEHCTBOBaTh YMEHUS HAOIIOJATh 32 XOJ0M
MpoIiecca, CaMOCTOSITENIPHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
0000TIIeHHs ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIHTATOB MCCIICIOBAHNS,
COCTaBJIATH 0OOCHOBAHHBIM OTYET O MpOJIeIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKOM HCCIeI0BATEeNIbCKOM W MPOEKTHOM
NEATEeIbHOCTH, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIIbHOMY
MOMCKY METOJOB PEIICHUS MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nundopmanueii:

OPUEHTUPOBATHCA B PA3IWYHBIX HCTOYHUKAX UHPoOpManuu (HAy4dHO-
MOMYJIIpHAsE JIUTepaTypa XUMHUYECKOTO COJIEpP)KAHMS, CIPABOYHBIE IOCOOMS,
pecypcbl lHTEpHETa), aHaMM3UpOBaTh MH(POPMAIIUIO PA3THYHBIX BUIOB U (HOpM
MpEICTaBICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTH u
HETIPOTUBOPEYMBOCT;



bopMynupoBaTh 3aMpochl U MPUMEHSTh PA3IUYHbIE METOJbI MPHU MOUCKE U
orbope wuH(poOpManunK, HEOOXOAUMOM Il BBINOJHEHHS Y4YeOHBIX 3a7ad
OIIPENIENIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcCTBa Hpu paboTe ¢
XUMHUYECKON HMH(pOpManueil: NpUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTeMaTUYECKHE) 3HAaKU U CUMBOJIbL, (hOpMYJIbI, a0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ AUAJIOTA W/WIIN
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (DOPMYJIHUPOBATH CBOM MPEJI0KEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1auu;

BBICTYIIAaTh C TMPE3CHTAIUCH pe3yIbTaTOB IT03HABATCIBHOW JIESTCIBHOCTH,
MOJIyYCHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHUKAMH IPH BBITIOJTHEHUN
XUMUYECKOTO IKCIMEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peaTu3alii y9eOHOTO POEKTa, U (POPMYITHPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUHN ITyTEM COTJIACOBAHMS TO3WIHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIe YHHBepCAJIbHbIE y4eOHbIe 1eCTBHUA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBJIATH CBOKO ITO3HABATEIBHYIO
NEATENIBHOCTh, Ompenensas €€ Lenu M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH NpPEAJaraéMblid alropuT™M JACHCTBUH INpu
BBIMOJIHEHMM YYE€OHBIX M UCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3(Q(EeKTUBHBIA CIOCOO MX pEHIeHHs] C YYETOM IMOIY4YEHMs] HOBBIX 3HAHUN O
BEILIECTBAX U XMMUYECKUX PEAKLUAX;

OCYIICCTBJIATb CAMOKOHTPOJIb JACATCIBHOCTH Ha OCHOBE CaMoOaHalln3a H
CaMOOILICHKMU.

HPEAMETHBIE PE3YJIBTATBI



[IpeameTHbIE pe3yJIbTaThl OCBOEHUS MPOrPaMMBbI 10 XUMHUH Ha yIIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUUYECKHE
U1 yaeOHOTro npeaMera « XUMHsD) HaydHble 3HAHUS, YMEHUS U CIIOCOOBI IeWCTBUN
[I0 OCBOEHUIO, MHTEPIPETALUU U NPeoOpa30BaHUIO 3HAHUI, BUIBI AESITEIBHOCTU
[0 TMOJIYYEHHIO HOBOI'O 3HAHMSI M NMPUMEHEHUIO 3HAHUW B Pa3IMYHbIX YUYEOHBIX
CUTYyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHen. B
IIPOTpaMMeE II0 XUMHM IIPEAMETHBIE pPe3yJIbTaThl MPEACTABIEHBI IO T0JaM
U3Y4YECHHUS.

10 KUIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTPAXKAIOT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUN: O MECT€ W 3HAYEHUM OpPraHUYECKOn
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pPa3BUTHSI YEJIOBEUECTBA B PELICHUH MPOOJIEM SKOJIOTMYECKON, SJHEPTreTUUECKON U
MUIIEBON 0€30MacHOCTH, B PA3BUTHHM MEIUIIUHBI, CO3IaHUHA HOBBIX MAaTE€pPHAJIOB,
HOBBIX VMCTOYHUKOB SHEPIUH, B obecrieueHuu PalMOHAIIBHOTO
IPUPOAOIIONL30BaHUs, B (OPMUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJIOBEKa, a TAaKXe€ OJKOJOIMYECKHU OOOCHOBAHHOIO OTHOLIEHHUSI K CBOEMY
310POBBIO U IPUPOAHOM CPELE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTNOJIATAOIINE MOHATHUS — XUMHUUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, s-, p-, d-aTomMHBIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, TrulOpuau3anus aTOMHBIX OpOWTaneil, HOH, MOJIeKyJa,
BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (YHKIIMOHATbHAS
rpynmna, pajaudkall, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTUYECKAs), HU30MEpPbl, TOMOJOTUYECKUN psll, TOMOJOTH, YIJIEBOJOPOIHI,
KUCJIOPOJI- M a30TCOJAEpKAIIME OPraHUYECKHE COCIUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS, TEOPHUH, 3aKOHBI
(mepumonnueckuii 3akoH JI. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKHUX
BeiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TpEBpallEHUsS DHEPruud MOpH XUMHUYECKUX PpEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMUH, MUPOBO33PEHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAHHS TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaX XUMHUYECKUX pPEaKIUi, TEPMOJUHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTAX MX MNPOTEKAHUSA, O B3AUMHOM BJIMSIHUM ATOMOB U I'PYIIIT aTOMOB
B MOJIEKyJax (MHIyKTUBHBIA U Me30MepHbIi 3 dexTsl, opuentantsl | u 1l pona);
(akToIOrMYeCcKre CBEACHUS O CBOMICTBaxX, COCTaBe, MOJYyYEHUH U O€301MaCHOM



WCIIOJIb30BAaHUN BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU

NEATEIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX MNPUHLIUNAX  XUMHYECKOTO

MPOU3BOICTBA (HAa MPpUMEPE MPOU3BOJICTBA METAHOJA, TEpepabOTKH HEPTH);
c(OpMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIE NMPU3HAKU TMOHSITHUH,

YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH

ONMCAHUU COCTAaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCNHEHUN,
c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY I COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYII OpraHuYeCcKuxX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIUN U PACKPHIBATH UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOIO 0OanaHca »dTUX peakluil, peakiuil HOHHOro oOOMeHa IyTEéM
COCTABJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;

M3TrOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEILECTB JJIS WILTIOCTPALIUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJICKHOCTh M3YYECHHBIX
OpPraHUYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHUID K ONPEAEIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTb MM Ha3BaHMUS 10 CHUCTEMAaTUYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS JJISI OTAECIBHBIX
MPEJCTABUTENECH OPraHMYECKUX BEIIECTB (3TUJICH, allETUJICH, TOJIYOJI, TJIUIIEPHH,
ATUJICHTJIUKOIb, (EHOd, (OopManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAsSI, MTAJIBMUTUHOBASI KUCIIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWUJIWH, NUBUHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUe);

c(OPMHUPOBAHHOCTh yMEHHUS OMNPEACNATh BHUJ XUMHUYECKOW CBSI3H B
OpraHUYeCKUX COEIMHEHMSIX (KOBAJIEHTHAasT M HWOHHAas CBs3b, G- U T-CBA3b,
BOJOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSTHh TIOJIOXKCHHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa st 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpMHUPOBAHHOCTh ~ YMEHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
¢du3MUecKkue M XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTaBUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKAJIMECHOB,
AJKUHOB, apOMAaTUYECKUX YIJIEBOJAOPOAOB, CIUPTOB, aJbJETUAOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IU- W TMOJHMCAXAPHUIOB),
WUIKOCTPUPOBAaTh  TEHETUYECKYHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU



COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHA C WCIOJB30BAHUEM CTPYKTYPHBIX
opmyur;

c(OPMHUPOBAHHOCTh yMEHUS TMOATBEPKIATh HAa KOHKPETHBIX MPHUMEpPAX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPaTHOCTH M THUIIA KOBAJIEHTHOM CBSI3U (G- U M-CBSA3M), B3AUMHOI'O BJIMSHUSI aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTJIEBOIOPOTHOTO
CeIpbsi  (HeTh, NPUPOIHBIA Ta3, Yrojb), CHOCOOBI €ro mnepepaboTKu U
paKTUYECKOE MPUMEHEHHE NPOAYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAyYHBIX
METO/JaxX TO3HAHUS — HAOJIOJACHUH, U3MEPECHUH, MOJCITUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICIIEHHOM) ¥ YMEHUS IPUMEHSTH 3TU 3HAHWS;

c(hOpMHPOBAHHOCTh yMEHUs IPUMEHSITh OCHOBHbIE orepanuu
MBICIIUTENILHON JESTeNIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,
CUCTEMATHU3AINIO, BBISBJICHUE TMPUUNHHO-CIICICTBEHHBIX CBSI3EH — JUIA W3Y4YEHUS
CBOWCTB BELIECTB U XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO MOHUMAaHHUS CYUIHOCTH MAaTepUaIbHOTO €IWHCTBA MHpA,
WCIIOJIh30BaTh CHCTEMHBIC 3HAHUS 1O OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOINUX €CTECTBEHHO-HAYYHYIO TIPUPOIY;

c(OPMHUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUETBl 1O XUMHUYECKUM
dbopmynaM U ypaBHEHUSIM XUMUYECKUX PEaKUUN C UCTOIb30BAaHUEM (PU3MUECKHUX
BEIMYMH (Macca, O0O0BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEII[ECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUEThI MO HAXOXKIACHUIO XUMHUYECKOU
(GbOopMyIIBI BEIIECTBA MO M3BECTHHIM MAaCCOBBIM JOJSIM XUMHUYECKHX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHATTM3UPOBATH U OLICHUBATh
C TMO3UIMHA  BKOJIOTMYECKOW  O€30MacHOCTHM  MOCHEACTBHS  OBITOBOM U
MPOU3BOACTBEHHON JIEATELHOCTH YEJOBEKa, CBSI3aHHON ¢ mepepaboTkon
BEIIIECTB, MCTIOJIH30BaTh MOJYYCHHBIC 3HAHUS IS IPUHSTHS TPAMOTHBIX PEIICHUN
npo0sieM B CUTYalMsIX, CBI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IJIAHUPOBATh M TPOBOIAUTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIy4eHHEe W W3YyYCeHHE CBOWCTB OPTraHUYECKHX
BEIIIECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB U
KHUCIIOPOCOJIEPKAIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/lady MO PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOACHUEM MPaBUII
0e30IacHOro O0OpalleHus] C BellecTBaMM W JIa0OpaTOPHBIM 00OpYAOBaHUEM,



dbopMynupoBaTh Iefb HCCIAENAOBAaHUS, MPEICTaBIsATh B pa3IU4HON (opme
pe3yabTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh ¥ OLEHUBATH UX JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHUI:

coOJII0AaTh MpPaBUJIa SKOJIOTMUECKH LEI€CO00pPa3HOro MOBENEHUS B OBITY U
TPYZIOBOM NEATEIBHOCTU B LEJISIX COXPAHEHUS CBOETrO 3J0POBbs, OKPYKAIOIICH
IIPUPOIHOU CPEIbl U JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOI'O JEWCTBUS HA JKHBBIE OpPraHU3MBbI
ONpeaenEHHBIX OPraHMYECKUX BEIIECTB, IOHUMasl cMbIca nokasarens ITK;

aHAJIM3UPOBATh LIEJIECOOOPA3HOCTh NMPUMEHEHMS] OPraHUYECKHX BELIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILLIEHUS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHUW: OCYIIECTBISTh II€JICHANIPABICHHBI TOUCK
XUMHUYECKON MH(GOpPMAIIMU B Pa3IMUHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4Has
JUTEepaTypa, CpercTBa MaccoBoil nH(popmanuu, UHTEpHET U Apyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHUUYECKYIO MH(OpMALKIO, IlepepadaThiBaTh €€ U HUCIIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1auei.

11 KITACC

[IpeameTHble pe3yabTaThl OCBOEHHA Kypca «OOmas ¥ HeopraHudeckas
XUMUSD» OTPAXKaroT:

c()OPMUPOBAHHOCTh IMPEACTABICHUI: O MaTepUalbHOM €IUHCTBE MHpa,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHUN MPUPOJBI, O MECT€ M 3HAYEHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECNEUYeHUU yCTOHYHMBOTO
pa3BUTHUSA, B PEIICHUU MPOOJIEM HKOJIOTMYECKOM, IHEPreTHUUECKON W IMHILEBOU
0€30MacHOCTH, B Pa3BUTUM MEIMLMHBI, CO3/JaHUM HOBBIX MaTE€pUalOB, HOBBIX
HUCTOYHUKOB SHEPruH, B OOECHEUYEHUU PaALMOHAJIBHOIO IPUPOJONOIb30BAaHUS, B
GbopMUPOBaHUKM MHPOBO33PEHUS M OOIIEH KyJIbTYphl 4YEIOBEKa, a Takke
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 3J0POBBIO M HPHUPOJHOU

cpene;
BJIQJCHUE  CHCTEMOM  XUMHUYCCKMX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAONINE TOHATHS — XHMHWYCCKUH OSJEMEHT, aToOM, SJIpO aToMa,

M30TOTIBI, DJICKTPOHHASI 000JI0YKa aToMa, S-, p-, d-aToMHBIE OpOUTaTN, OCHOBHOE U
BO30YXXKIEHHOE COCTOSIHUSI aToMa, THOpHIM3alMs aTOMHBIX oOpOuTaneil, HOoH,
MOJIEKYJIa, BaJEHTHOCTb, DJICKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCJICHUS,
XUMUYECKass CBsI3b (KOBaJCHTHas, WOHHAs, MeTaJUIM4YecKasi, BOJIOPOJIHA),
KpUCTAJUIMUECKasi PEIIETKAa, XUMHUYECKash peaklus, pPacTBOP, BJIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, DJIEKTPOJUTUYECKAs JIUCCOLMAIUS, CTENEeHb JUCCOIMAlINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBOH 3hdekT
XUMHUYECKON peaKIU, CKOPOCTh XUMHUYECKON peakiuy, XMMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOIUTHYECKONW IUCCOLMAIUU, MEePUOIUICCKUM
3akoH J[.1. MenaeneeBa, 3aKk0OH COXpaHEHUSI MAaCChl BELIECTB, 3a4KOH COXPAaHEHUS U



MPEBPALICHUS] SHEPTUM NIPU XUMHUUYECKHX PEAKLHUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK
XMMHWHM, MHPOBO33PEHUYECKUE 3HAHHWS, JIEKAIME B OCHOBE ITOHUMAaHHS
NPUUYMHHOCTA M CHUCTEMHOCTHM  XUMMYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEICTABICHUS] O CTPOCHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; IIPEJICTABICHHUS O MEXAHU3MAaX XHUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHH, PAaCTBOpPAX M AUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAxX, COCTaBe, MOJYy4YeHUHW U O€30MacCHOM
WCIIOJIb30BaHUN BXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX MNPUHLIUNAX  XUMHYECKOIO
MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUM: BBISBIISATH XapaKTEpPHbIC MPU3HAKU TOHSITHH,
YCTAHABJIMBATh MX B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPHU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUSI HMCIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY JIJIS
coctaBieHuss (HOPMYJ BEMIECTB M  ypPaBHEHUH XUMHUYECKUX  PEaKIIUH,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BCIIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHHSI OTIPEICTISATh BAJCHTHOCTD M CTETICHb OKWCIICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XMMHYECKOM CBSI3M (KOBaJIEHTHAas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THI KPUCTALUIMYECKOW PpEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMWCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBS3M U THMA KPUCTAIMYECKOW PpEHmETKH, OOMEHHBIN u
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOU CBA3H;

c(hOPMHUPOBAHHOCTh  YMEHHUM: KJIaCCU(UIIMPOBATH: HEOPraHUYECKHE
BEILIECTBA IO UX COCTABY, XUMHUYECKHE PEAKIIUU 110 PA3IMYHBIM MMpU3HaKaM (YUCITY
M COCTaBy pEarupyrolux BEIIECTB, TEIIOBOMY 3(PdeKTy peakinu, W3MEHEHUIO
CTENIEHEH OKHUCIICHHSI DJIEMEHTOB, OOpAaTUMOCTH, YYacCTHIO Karajauszaropa u
JPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS W KPUTEPUH I Kiaccuukanuu
M3y4YaeMBbIX BEIIECTB U XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPhIBATh CMBICI MIEPUOAMYECKOr0 3akoHa [l.
N. MeHneneeBa u IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIONTYI0, OOBSICHUTEIHLHYIO
Y IPOTHOCTHYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUN: XapaKTEepPU30BaTh »JJEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XMMHUUYECKHX OHJIEMEHTOB MEPBOr0O—YE€TBEPTOrO IE€PUOJIOB
[Tepuoanueckon CHUCTEMBI J.. Menpeneena, UCTIOJIB3YS HOHSITUSA
(QHEPTETUYECKUE YPOBHW», «IHEPTETUUYECKHUE TMOAYPOBHU», «S-, p-, d-aTOMHBIE



opOuTanm», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKUX 3JEMEHTOB U HX
coequHeHnd 1o nepuomaMm U rpynmnaMm llepmommueckonm cucremsr [l U
MeHnzeneeBa, BaJl€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(hOPMHPOBAHHOCTh YMEHHI: XapakTepu30BaTh (OMHUCHIBATH) OOITHE
XUMHAYECKHME  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHUMH BEIIECTBAMHU C
NOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CYIIHOCTb: OKHCJIHMTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOrO OajiaHca
ATUX PEaKUWid; peakuuid HOHHOIO OOMEHa NYTEM COCTABJICHHMS WX IMOJHBIX U
COKpAaIlIEHHBIX  MOHHBIX  ypaBHEHWH;  peakUuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBanus (Ha MpUMepe r’MIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUS );

c(OPMUPOBAHHOCTh YMEHHS OOBIACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUUA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakKTep
U3MEHEHHS] CKOPOCTH XMMHYECKOW pEaKUMM B 3aBUCUMOCTH OT pPa3jIW4HBIX
(akTOpOB, a TaK)Ke XapaKkTep CMEIIEHUS XUMUYECKOr0 paBHOBECHS IO/ BIUSHUEM
BHEIIHKUX Bo3zencTBuil (mpuniui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XUMHUYECKHE PEaKIUH,
JeXalye B OCHOBE NPOMBIIUJIEHHOTO IIOJIYYEHHs] CEpPHOM KHCIIOTBI, aMMHAKa,
oOllMe Hay4yHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; I1€J1€CO00pPa3HOCTh
NPUMEHEHUSI HEOPTaHUYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOLLICHHS PUCK-TT0/b3A;

c(OpPMUPOBAHHOCTh BJIAJCHUS CHCTEMOM 3HAHUH O METOJaX Hay4YyHOTO
MO3HAHUS SBJICHUM MPUPOABI — HaOMIOEHUE, H3MEPEHHEe, MOJEIHpPOBAHUE,
AKCIIEPUMEHT (peaibHbIA U MBICIEHHBIH ), HCTIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHHUSI IPUMEHSATD 3TH 3HAHUS NMPU HKCIIEPUMEHTAIBHOM HCCIEA0BAHUN BELIECTB
U sl OOBSCHEHUSI XHUMHUYECKUX SBJICHUM, HMEKIIMX MECTO B MPHUPOJE,
IIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIIATh B3aUMOCBSI3bh XUMUYECKUX 3HAHUU C
NOHATUSIMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jiee 0OCO3HAHHOTO MOHMMAaHUS MATEPUATILHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHI: C HCIOJB30BAHUEM
MOHSTUNA «MaccoBas J0Js1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALIHS»;
MaccChl BEUIECTBA MM 00BbEMA ra3a Mo M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJI0BOro sddexra
peaKkuuy; 3HA4€HUs BOJAOPOIHOTO MOKAa3aTelsl pAacTBOPOB KHUCJIOT W IEJIOYEH C
M3BECTHON CTENEHBIO IUCCOLMALMU; Macchl (00bEMa, KONUYECTBA BEIIECTBA)



MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHUJE PacTBOpPA C
ONpeIeIEHHON MacCOBOM /10J€M pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpuMeECH); NIOJM BbIXOAA MPOAYKTa pPEaKIUMU; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IJIAHUPOBATh U TPOBOIAUTH
XUMHUYECKUNA  3KCIEepUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  oOMeHa,
MOJTBEPKAECHUE KAYECTBEHHOI0 COCTaBa HEOPTAHUYECKUX BEIIECTB, OMPEACICHUE
Cpedbl PacTBOPOB BEIIECTB C IOMONIbIO HWHAMKATOPOB, HW3YYEHUE BIIHSHUSA
paznuMyHbBIX  (PAKTOPOB HA  CKOPOCTb XHMMHUYECKOM  pEaKIuu, pEIIeHHe
AKCIIEPUMEHTANBHBIX 3afad 1o Temam «Metammey u  «Hemeramne»y) ¢
coOJI0/IeHreM MpaBWiI OE30MacCHOTO OOpaIeHusl ¢ BEIIECTBAMH M JIA0OPATOPHBIM
obopynoBanueM, (GopMymIupoBaTh I€7b  HWCCIEAOBAHUS, TMPEACTABISITH B
paznuyHOil opMe pe3ySbTaThl IKCIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH UX
JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIATh MPaBUJIA MTOJIH30BAHUS XUMUYECKON
nmocynol u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIeHusT C BEIIeCTBAaMH B
COOTBETCTBUM C HMHCTPYKIHUSMH IO BBINOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
OMbBITOB, JKOJOTMYECKH LIENecOO0pa3HOro TMOBEAEHUsT B OBITY W TpPYAOBOU
NEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOLIEH MPUPOIHOU
cpeAabl U JIOCTUXKEHUSI €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCUYECKOT'0 JIEUCTBUS HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, NOHUMAas cMbIci nokazarens [1JIK;

c(OPMHUPOBAHHOCTh YMEHHUW: OCYUIECTBIIATh LIE€JICHANPABICHHBIA MOUCK
XUMUYECKON nH(GOpMAIMU B Pa3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JaUTepaTypa, CpelrcTBa MaccoBoil nHpopmanuu, UHTEpHET U Apyrue), KpUTUHIECKH
aHAM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO, iepepadaThiBaTh €€ W HUCIOIh30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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