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MHNOACHUTEJBbHASA 3AIIUCKA

Pabouas mporpamMMa o XMMUHU Ha ypOBHE CpelHEro oomiero oopaszoBanus pazpaborana
Ha ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3osanuu B Poccuiickoit
@enepanun», TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUs (enepanbHOl  00pa3oBaTeNbHON
nporpammel cpegHero odmero oopazopanus(POIT COO), npeacraBineHHbix B DenepaibHOM
rocynapctBeHHOM oOpazoBatenbHoM ctannapre COO, ¢ yuérom Konnenuuu npenonaBaHus
ydueOHOro mpeamMera «XuMHUs» B 00pa3oBaTeIbHbIX opranm3anusx Poccutickoii deneparumy,
peaIM3yIONIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMbI, M OCHOBHBIX MOJIOXKEHUN
«Ctpareruu pa3Butusa BocniutaHus B Poccuiickoit ®@enepaunu Ha nepuoa a0 2025 roma»
(Pacnopsoxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUS Ha YpOBHE YIIyOJIEHHOTO HM3Yy4YCHHs 3aHMMaeT Ba)KHOE MECTO B CHUCTEME
€CTeCTBCHHO-HAYYHOTO oOpa3oBanmsi ydammxcs 10-11 kmaccoB. M3yueHmwe mnpenmera,
peanu3zyeMoe B ycnoBHsX AuddepeHunpoBaHHOTO, NPOPUIBLHOrO OOYy4YEeHHs, NPU3BAHO
obecrnednTh 00111e00pa30BaTENbHYI0 U OOHIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO AJI aJlanTalui UX K ObICTPO MEHSIONIMMCS YCIOBHSM KH3HU B COLIMYME, a
TaKXe A MPOJODKeHUs OOydeHHs B OpraHM3alusax MpodeccHnoHalbHOrO 00pa3oBaHHUA, B
KOTOPBIX XHUMHUSI SBJISETCS OJTHOM U3 IPUOPUTETHBIX TUCIUILINH.

B mnporpamMe mo XMMUM Ha3Ha4YeHHE MpenMeTa «XHMHsS» MOIy4daeT MOIPOOHYIO
UHTEPIIPETAlMI0 B COOTBETCTBUU C OCHOBomojararomumu nonoxkenusmu ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIE€JIeH, COJEepXaHWs, PEe3yJbTaTOB OOydeHHs W TpeOOBaHUU K
YPOBHIO IOATOTOBKH BBITYCKHUKOB. (CBHJETEIBCTBOM TOMY SIBJISIIOTCS — CIELYIOIINE
BBITIOJTHSIEMBIE TTPOTPAMMOil 10 XUMHUU DYHKIIUU:

¢ uHPOPMALMOHHO-METOMYECKAs,  pealu3amus  KOTOpOW  oOecreunBaeT  MOJy4YCHHE
MIPEJICTAaBICHUS O LIEJIAX, COAEpHKAHUH, O0IIel cTpaTerui 0Oy4eHus, BOCOUTAHUS U Pa3BUTHUS
oOyuaroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIs;

® OpraHM3allMOHHO-IUIAHUPYIOLIAsi, KOTOpas MpeAycMaTpUBaeT OIpeAeieHUe: MPUHIIMUIIOB
CTPYKTYpPUPOBAHHUS U MOCJIE0BATEIbHOCTH U3YUYE€HUS yUeOHOIr0 MaTepuaa, KOJIMYECTBEHHBIX
1 Kau4eCTBEHHBIX €r0 XapaKTEePUCTUK; MOJX0JI0B K (POPMUPOBAHUIO COJIEPIKATENBHON OCHOBBI
KOHTPOJISI M OLIEHKH 00pa3oBaTENbHBIX NOCTI)KEHHH OOYyJarolMxcs B paMKaX HMTOTOBOH
aTTecTallvu B GopMe €AMHOTO roCyJapCTBEHHOI0 3K3aMeHa 0 XUMUHU.

[IporpamMma asist yrioyOn€HHOTO U3YUEHUS XUMUHU:

® YCTAHABIIMBAE€T WHBApUAHTHOE MPEIMETHOE COJAEpkKaHHME, 005S3aTelabHOE ISl HM3Y4YEHUs B
pamMKax OTJeNbHBIX MPOUIIEH, TpelycMaTpUBaET paclpeaeNeHIe U CTPYKTypUPOBAaHUE €ro 10
KJIaccaMm, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e 1aéT NpUMEPHOE paclpelereHre y4eOHOr0 BpPEMEHH, PEKOMEHIYEeMOIo /sl H3y4eHHUs
OTJIENBbHBIX TEM;

e [peasiaraeT NPUMEPHYIO IOCIEI0BaTeIbHOCTh W3y4eHHUs Y4eOHOTro MaTrepuaia ¢ y4€ToM
JIOTUKU MTOCTPOCHHUSI KypCa, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

e AT METOAMYECKYI0O MHTEpIpPEeTalNIO IeNel U 3a7ad U3ydeHHs MpeaMeTa Ha yriayOJEéHHOM
YpOBHE C Yy4ETOM COBPEMEHHBIX NMPHOPUTETOB B CHUCTEME CPETHEro OOIIero oOpa3oBaHUS,
COJIEp’KaTEIbHOM  XapaKTEePUCTUKH IJIAHUPYEMBIX PpEe3YyJlbTaTOB OCBOEHHUS OCHOBHOM
oOpa3zoBaTrebHOM  TPOrpaMMbl  CpeaHero  oOmiero  oOpa3oBaHWs  (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEIMETHBIX), a TaKkkKe C Yy4ETOM OCHOBHBIX BHJIOB Yy4yeOHO-
MO03HABATEIBHBIX ACHCTBHI 00yUaloIerocs 0 OCBOCHUIO COJICPKAHUS MIPEIMETA.
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I[To BceM Ha3BaHHBIM TMO3UIUSAM B TMPOTrPaMMe IO XUMHH TPEIyCMOTpEHA
MIPEEMCTBEHHOCTh C OOYYEHHEM XMMHUH Ha ypOBHE OCHOBHOrO o0miero obpa3oBaHus. 3a
mpenejIaMu  yCTAaHOBJICHHOM MPOrpaMMOM 10 XHUMHUHU 00s3aTeNIbHON (MHBapUaHTHOM)
COCTaBJISIONICH COoepKaHUsl yu4eOHOro npeaMera «XuMHs» OCTaéTCs BO3MOXHOCTh BBEIOOpA
€ro BapHaTUBHOW COCTAaBISIOLIEH, KOTOpas MAOJDKHA ONPENENATbCS B COOTBETCTBHH C
HaIpaBJIEHUEM KOHKPETHOTO MPOouIsi 00y4eHuUs.

B cootrBercTtBUM ¢ KoHUENTyaiabHbIMU MOJoXeHUAMH DPI'OC COO o HazHauYeHUU
peAMETOB 0a30BOTO U YIIyOJEHHOTO YPOBHEH B cucTeMe TudepeHIIMPOBaHHOTO 00yUeHUS
Ha YpPOBHE CpeJHero oOimero oOpa3oBaHMs XHMHsS Ha YPOBHE YIIIYOJIEHHOTO M3y4YECHHS
HaIpaBJICH Ha peaJM3al{I0 I[PEEMCTBEHHOCTH C IOCIEAYIOUIMM JTallOM IMOJIyYEHUs
XUMHYECKOTO 00pa3oBaHHWS B paMKaX HW3YYCHHUS CIEIUANTBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX JUCHUIUIMH B By3aX U OpraHM3alMsX CpeaHero npodeccrnoHaIbHOTO
oOpasoBanusi. B 3Toli CBA3W uW3ydeHHE TpeaMeTa  «XUMHUS»  OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha pacHIMpeHUue U YrIyOJNieHHE TEOPEeTUYEeCKOW M MPAKTHUECKOM
MOATOTOBKH 00yYaroluxcsi, BEIOpaBIINX onpeAenéHHbId npoduib 00ydeHus, B TOM YUCIe C
MEPCIIEKTUBOM TOCIEAYIOUIEr0 IMOJY4YeHUs XHMHUYECKOTO OO0pa3oBaHUs B OPraHU3alUAX
npodeccuonansHoro obpazoBanusi. Hapsinmy ¢ stum, B cBere TpeboBanuit ®I'OC COO
TUTAHUPYEMBIM pe3yJbTaTaM OCBOCHUs (eiepaaIbHON 00pa30BaTeIbHON POTPaMMBI CPEIHETO
o0miero oOpa3oBaHus U3ydeHHUE MpeaMeTa « XMMUS» OPHCHTHPOBAHO TAK)KE HA PEIICHUE 3a/1a4
BOCIIUTAHHUSI W COIHMAIBHOTO pa3BUTUsA oOydaromuxcs, Ha (HOpMHpPOBAHHE Y HHX
OOIICHHTEIUICKTYAIBHBIX YMEHUH, YMEHHUH paliOHATN3aliy y4eOHOTO Tpyna u 0000MEHHBIX
CHOCO0O0B AESITENFHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBIN XapakTep.

CocTaBngmuMy npeaMeTa «XuMus» Ha ypOBHE YIIIYOJIEHHOTO M3YYEHUS SIBISIFOTCS
yray6nénnble Kypcebl — «Oprannueckas xumusi» u «OO0mas u Heopranuyeckas Xxumus». [Ipu
OTpeIeNICHUH MOAXO0I0B K OTOOPY M CTPYKTYPHOM OpraHU3allié COJEP>KaHUsSl 3TUX KYpPCOB B
MporpaMMe Mo XUMHUHU 3a 0cHOBY NpHHATHI osokeHuss ®I'OC COO o paznuuusx 0a30BOro u
yray0aE€HHOTO YPOBHEHM U3yUeHUS MpPEaMETa.

OcHoBy conepkanusi KypcoB «Opranuueckass xumusi» u «OO0mass 1 HeopraHuveckas
XUMHUSD COCTABIISIET COBOKYITHOCTD MPEAMETHBIX 3HAHUM U YMEHUH, OTHOCSIINXCS K 0a30BOMY
YPOBHIO M3YYEHHS MpeaMeTa. ITa CUCTEMAa 3HAHUM MOJydaeT ONpeeiEéHHOE TEOPETHUECKOE
JIOTIOIHEHHE, TO3BOJIAIONIEE OCO3HAHHO OCBOUTH  CYIIECTBEHHO Oonbliuii  00BEM
(dakToNoruueckoro Martepuana. Tak, Ha yrIyOJI€HHOM YpOBHE W3y4eHHUS NIpeaMeTa
o0OecrieueHa BO3MOXKHOCTh 3HAYUTENHLHOTO YBEIWYEHUS 00bEMa 3HAHUM O XMMHUYECKUX
JJIEMEHTaX M CBOWCTBAX MX COCJAMHEHWH HA OCHOBE pACIIUPEHUS U YIIIyOJIeHUs
MPEACTABJICHUI O CTPOCHHUH BEIIECTBA, XUMHUECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKAHMS
peaknuii, paccMaTpUBAaeMbIX C TOYKH 3PCHHUS XUMHUYECKOW KHHETUKA W TEPMOJUHAMUKH.
N3yuenue mnepuoamueckoro 3akoHa W lleprognyeckoll CHCTEMBl XMMHUYECKHUX DJIEMEHTOB
0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX IMPEACTABICHUSIX O CTPOSHUU aTOMa.
XuMHUYeCcKasi CBSA3b OOBSICHSIETCS C TOYKH 3pPEHHUS DHEPreTHUYECKUX H3MEHEHHH mpu eé
00pa30BaHMM U PA3pYIICHUH, & TAK)KE C TOUKH 3PSHHS MEXaHU3MOB €€ 00pa3oBanus. M3ydyenue
TUTIOB PEaKIUil JOMONHAETCS (POPMHUPOBAHUEM MPEICTABICHUN 00 JIEKTPOXUMUYECKUX
npolieccax M 3JIEKTPOJIU3€ PacIiIaBOB U PaCTBOPOB BelllecTB. B Kypce opraHnyeckoi XMMHUHN
MIPU PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH COEAMHEHHM yaensercss ocoboe BHUMaHUE
BOIpocaM 00 JJIEKTPOHHBIX 3(P(dEeKTax, O B3aMMHOM BIHSHHUH aTOMOB B MOJIEKyJax M
MEXaHU3MaX PEaKIIHi.
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Ocoboe 3HaueHue UMEET TO, YTO Ha COJAEPKAHNUE KypCOB XUMHUH YIITyOJEHHOTO YPOBHS
M3yUYEHHs JJIS KJIACCOB OmNpenenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha HX CTPYKTYpY U
XapakTep JOMOJHEHUH K 00IIIel ccTeMe MPeMETHBIX 3HAHUH ) OKA3bIBAIOT BIIMSIHAE CMEKHBIS
npeamertsl. Tak, HampuMep, B COIEp)KaHUM MpeAMETa Ui KJIACCOB XUMHUKO-(PH3UUECKOTO
npoduast 60IBIIOE 3HAUCHHE OyIyT UMETh AJIEMEHThI Y4eOHOT0 MaTepurasa 1o 00Iel XuMHUHU.
[Ipn u3yyeHuw mpeameTa B JJAHHOM CIydyae akUEHT OyAeT ciellaH Ha OOLIHOCTh METO/IOB
MO3HAHUS, OOIIHOCTH 3aKOHOB U TEOPU B XUMHHU U B (PU3MKE: aTOMHO-MOJICKYJISIpHASI TEOPHUS
(MonexynsipHas Teopusi B (U3HMKE), 3aKOHbl COXPAHEHUS MacChl M HHEPrUM, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOJIN3a, MPEACTABICHUS O CTPOSHUH BEILIECTB U APYTOE.

B TO Xe BpeMmMs B coaep)KaHMHM MpeaMera JUIsl KIACCOB XHMHUKO-OMOJIOrHMYECKOTO
npodwmis OonpIIMK yHENbHBI Bec OyAeT MMETh OpraHmdeckas Xxumus. B sTom ciydae
MIPEOCTABIICTCS. BO3MOXKHOCTh sl Ooyiee OOCTOSTEIBHOIO PACCMOTPEHHS] XUMHUYECKOU
OpraHM3alMM KJIETKH Kak OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEDY,
TaKhe CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMUbI, OCIKH, YTIEBOIbI, HyKIIEUHOBBIE KUCIOTHI U
npyrue. [Ipu 3ToM 3HaHUS O cOCTaBe U CBOMCTBAaX IMPEICTABUTENECH OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB CIYXaT OCHOBOM ISl M3YYEHHUS CYUTHOCTH MPOIECCOB (hOTOCHHTESA,
JbIXaHUS, MUIIEBAPECHUS.

B murane ¢opmMupoBaHHS OCHOB HAayYHOT'O MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METOZOB TO3HAHHWS M OIBITa MPAKTUYECKOTO IMPUMEHEHHs HAyYHBIX 3HAHUH HW3y4eHHE
npeamera «XUMEs» Ha YriyOJI€HHOM ypOBHE OCHOBAHO Ha MEXKIIPEJIMETHBIX CBS3SX C
Y4eOHBIMH TpEIMETaMH, BXOJSIIMMH B COCTaB MpPEOMETHBIX obnacteil «EcrecTBeHHO-
Hay4yHBIE MTpeIMeThI», «MaTtemaTrka 1 uHpopMmaTukay u «Pycckuil S3bIK U IUTEpaTypar.

[Ipu uzydyenun yuebHoro npeamera «XuMHs» Ha yriayOJIEHHOM YpPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero obOpas3oBaHus (Ha 0a30BOM YpOBHE), 3adaueit
MEPBOCTENIEHHON 3HAUYUMOCTH SBJISETCS (OPMHUPOBAHHME OCHOB HAayKM XMMMH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUUECKOH JEesATENIbHOCTH YeJOBeKa M OJIHOTO U3
KOMITOHEHTOB MUPOBOM KyJbTyphl. Pemenue 31oil 3agaun Ha yriyOI€HHOM YPOBHE U3YUEHUS
IpeaMeTa NpernoaraeT pealn3aluio TakuxX Lese, Kak:

e (opMHUpOBaHME NPEACTABICHUN: O MaTepHaJbHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTSAX U
MMO3HABAEMOCTH SIBJIEHUM NPUPOJBI, O MECTE XMMHUHU B CHUCTEME E€CTECTBEHHBIX HayK M €€
BeylIel poiu B 00€CleYeHNH YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA: B PELICHUH MpodiieM
9KOJIOTMYECKOM, HSHEPreTHYecKod M NHIIEeBOM Oe30macHOCTH, B Pa3BUTUU MEIULUHBI,
CO3/IaHUH HOBBIX MaTE€pUaOB, HOBBIX UCTOYHUKOB SHEPTUH, B 00ECIEUYEHUN PAallMOHAIBHOTO
MPUPOJIOTIONB30BaHNS, B (POPMUPOBAHUN MHUPOBO33PEHUS M O0IIEi KyJIbTypbl 4YellOBEeKa, a
TaKXKe IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cperie;

® OCBOCHME CHCTEMbI 3HAHUH, JEKAIIMX B OCHOBE XUMHUYECKONH COCTABJIAIONIEH €CTECTBEHHO-
HAayYHOH KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB M TEOPHH XHUMUH,
COBPEMEHHBIX MPE/ICTaBICHUI O CTPOEHUH BELIECTBA HAa Pa3HbIX YPOBHIX — aTOMHOM, HOHHO-
MOJICKYJISIPHOM,  HAJMOJEKYISIpPHOM, O  TEPMOJMHAMUYECKHX M  KHHETHYECKUX
3aKOHOMEPHOCTSX NMPOTEKAHMUSI XUMUYECKHX PeakIiii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPax
U IUCHIEPCHBIX CUCTEMaX, 00 OOIIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO IPOU3BOJICTBA;

e (opmMupoBaHHE y OOYYAIOIIUXCS OCO3HAHHOIO MOHUMAaHMs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAaHUH JUIsl 0OBSCHEHHS KIIFOUEBBIX UJIEH U MPOOIIeM COBPEMEHHOM XUMUM, JUIs
OOBSICHEHUS! W TPOTHO3UPOBAHMSA SIBICHHH, HMMEIOLUINX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO pelIeHus Mpo0ieM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHNUS, aHAIN3a U OLIEHKH
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C TO3MLUH SKOJIOTUYECKOH Oe30MacHOCTH MOCIEACTBHIA OBITOBOM M IMPOM3BOACTBEHHOMN
NESTEIbHOCTH 4YE€JIOBEKA, CBSI3aHHOM C XMMMUYECKHUM IPOM3BOJACTBOM, HCIOJIB30BaHUEM U
nepepaboTKOM BEIIECTB;

e yrayOseHHe NpeACTaBIeHUN 0 HAYYHBIX METOAAX MTO3HAHUS, HEOOXOANMBIX JIJIsl TPUOOpETEeHUs
YMEHUI OpUEHTUPOBATHCS B MUPE BEUIECTB M OOBSICHEHUS! XUMHUYECKUX SIBICHUH, HMEIOLITIX
MECTO B IIPUPOJIE, B IPAKTUUECKOM AEATEIbHOCTU U IIOBCEHEBHOM KU3HU.

B 1uane peanuzanyM TepBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BUBAIOIINX (YHKUIUH
LIEJIOCTHOW CHUCTEMBI CpeHEro oOLero ooOpa3oBaHus PU U3YUYEHUU IpeaMeTa «XUMus» Ha
yriay0aEHHOM ypoBHE 0COOYIO aKTyalIbHOCTh MIPHOOPETAIOT TaKue 1IeNIM U 331a4H, KaK:

e BOCNUTaHHE YOSXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN NPHUPOJBI, YBAKECHUS K TPOLIECCY
TBOpYECTBA B 00JIACTH TEOPETUUECKUX U IPUKJIIATHBIX UCCIIEIOBAaHUN B XUMHHU, (HOPMUPOBAHHE
MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® Dpa3BUTHE MOTHBAalMM K OOYYEHHI0O W TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIICYETIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATEIbHBIX HMHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
oOyyaromuxcs, (popMHUpoOBaHHE y HUX CO3HATEILHOTO OTHOIICHUS K CaMOOOpa3OBaHHUIO U
HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON MPO(pEeCCHOHATBHON 1 001IeCTBEHHON
JEeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO M IIOTPEOHOCTH B 310pPOBOM
o0pase KU3HH;

e (opMuUpOBaHME YMEHHA ¥ HaBBIKOB pPa3yMHOI'O TIPUPOAONOIB30BAHUS, Pa3BUTHE
9KOJIOTUYECKON KYJIBTYphI, MPUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJE3HOW SKOJOTUYECKOU
NESITEIbHOCTH.

OO01iee YuCIO YacoB, MPEAYCMOTPEHHBIX JUISI M3YYEHUS XHUMHHM Ha YriyOJEeHHOM YpPOBHE
cpenHero oormiero oopasoBanus, cocrapusieT 207 yacos: B 10 kimacce — 105 gacoB (3 yaca B
Hezento), B 11 kmacce — 102 vaca (3 yaca B Heen0).
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COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMMHU.

[IpenmMer u 3HayeHHE OPraHUYEeCKOW XUMUU, MPEACTABIEHHE O MHOroodpaszuu
OpPraHUYECKUX COCIMHEHUM.

DJEeKTPOHHOE CTPOEHHE aToMa YIJepojia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BaneHTHbIEe BO3MOXXHOCTH aTOMa yriiepoaa. XMMHUECKas CBSI3b B OPraHUYECKUX COCTUHEHUSIX.
Tumnbl rubpuau3anyuy aTOMHBIX opOuTaneil yrinepoaa. Mexanu3mbsl 00pa3oBaHusl KOBaJICHTHON
cBs131 (OOMEHHBIN U TOHOPHO-AKIENTOPHBIN). THITBI IEpeKphIBaHUS AaTOMHBIX OpOHTaNEH, G- U
n-cBsi3u. OpuHapHas, ABOWHas M TponHas cBsi3b. CrocoObl pa3pbiBa CBs3ed B MOJIEKYJax
oprannueckux BemiecTB. [loHatue o cBo60JHOM panukaie, Hykiaeoduie u anexkrpodure.

Teopus crpoeHusi opraHuyeckux coenuHeHuii A.M. byrinepoBa M CcOBpeMEHHbIE
MPEACTABICHUS O CTPYKType€ MOJEKYJd. 3HA4eHUE TEOPUM CTPOEHUS OpraHu4YeCKUX
coequHeHn. MonekynspHble U CTPYKTypHBIE (hopmyibl. CTpyKTypHBIE (HOPMYIIBI Pa3IUYHBIX
BUJOB: pa3BEpHYyTas, COKpall€HHasA, ckeneTtHas. M3omepusa. Buasl uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAs. OJEKTPOHHBIE AS((EKTHl B MOJEKyJaX OPraHMYeCKHX COCeIMHEHHUN
(MHIYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o  Kiaccu(uKalMy — OpraHMYeckux  BemecTB. [lomatue o
¢byukuonansHoi  rpynme. [omomorus. ['omomorumyeckue psagel. CucreMaTudeckas
HoMeHknatypa opranndeckux coenunenuit (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
IIPEICTaBUTEIIEH.

OcobeHHocTH M KjaccuUKalUs  OpraHudyeckux  peakiuil.  OKHCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMUU.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: 03HAKOMJIEHHE C
oOpa3amMu OpraHM4ecKHUX BEIECTB U MaTepHallaMd Ha UX OCHOBE, OIBITHI IO IPEBPAIECHHIO
OpraHMYEeCKHUX BEUIECTB IIpU HarpeBaHuu (IUIaBiieHUWEe, OOYIrJIMBaHUE U TOpPEHuE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yriaesoaopoasl.

Ankasbl. ['oMmonoruueckuit psij aakaHoB, o0mmas (opMmysa, HOMEHKIATypa U U30MEpHs.
DJIeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY aJIKAHOB, SP°-THOPMIU3AIUs ATOMHBIX
opbutaneit yriaepona, 6-cBsi3b. @u3nuecKkue CBOMCTBA alIKaHOB.

XUMHYECKHE CBOICTBa AJIKAHOB: peakuuu 3aMeIICHUS, HA30MEpU3aInH,
JNEeTUIpUPOBaHUS, IMKIU3AINH, TUPOJIN3a, KpEeKUHTa, ropeHus. [IpencrasieHre o MexaHuzmMe
peaKkuuii paiuKaaIbHOrO 3aMEIICHMUSI.

Haxoxnaenue B mpupoae. CriocoOb! mosydyeHus: ¥ MpUMEHEHHE aJIKaHOB.

[uknoankansl. OOmas ¢popmyna, HOMEHKIATypa 1 u3oMmepus. OcoOEHHOCTH CTPOCHUS
U XUMHUYECKUX CBONCTB MalbIX (IMKJIOMPOMNAH, HUKIOOYTaH) M OOBIYHBIX (LMKIOTEHTAaH,
LUKJIOT€KCaH) UKI0aIKaHOB. CriocoObl MOMyYeHHs U TPUMEHEHUE LIUKIIO0ATKAHOB.

Anxensl. ['oMmosormdyeckuil psii  ankeHoB, oOmas ¢opmynaa, HOMEHKIATYpa.
DJIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT ATKEHOB, SP°-TUOPUIU3AIMS ATOMHBIX
opOuTaneil yrieposaa, o- U m-cBsizu. CTpyKTypHasi ¥ TeOMETprUUecKas (IIUC-TPAHC-) H30MEPHSI.
@u3nyYecKnue CBOWCTBA aJKEHOB. XHMHUYECKHE CBOWMCTBA: pEAKUHMH TPUCOCTUHECHUS,
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3aMELIEHUS B O-TIOJIOKEHUE MPU JBOWHOM CBA3M, MOJIUMMEpPHU3aLMU U OKUCIeHUs. [IpaBuiio
MapkoBHukoBa. KadecTBeHHbIE peakIMM Ha JBOWHYIO CBA3b. CIOCOOBI MOJIydeHHUS U
IIPUMEHEHUE AJIKEHOB.

Anxanuensl.  Krnaccupukamuss — ankagueHOB  (CONpsDKEHHBIC,  M30JUPOBAHHBIC,
Kymyaupogantvle). (OCOOCHHOCTH JJIEKTPOHHOTO CTPOCHUS W XHUMHUYECKUX CBOMCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-nmpucoenunenue. [lonumepusaius conpssKEHHBIX TUEHOB.
CriocoObl MosTydeHus U IPUMEHEHHUE allKa/IueHOB.

Anxunsl. ['oMmonorndeckuil psij ankuHoOB, 001as hopMyiia, HOMEHKIIATypa U U30MEpUs.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aIKUHOB, SP-THOPUIU3ALINs AaTOMHBIX
opOutaneit yriaepona. dusnueckue CBOWCTBA aJKWHOB. XWMHUYECKHE CBOWCTBA: PEAKIIHH
MIPUCOEANHEHUS, JUMEPU3ALINY U TPUMEPU3ALUH, OKUCIIEHHs. KHUCIOTHBIE CBOMCTBA aJIKMHOB,
MMEIOIIMX KOHILIEBYIO TPOHHYIO CBsi3b. KauecTBeHHBIE peakuy Ha TPOiHYIO CBs3b. CIIOCOOBI
II0JIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTtudeckue YrieBoAopoasl (apeHsl). ['omonmorumyeckuii psg apeHoB, oOmas
dbopMyna, HOMEHKIATypa M H30MEpHs. ODIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE
MoJieKynbl OeH3osna. PuznyecKkue CBOWCTBAa apeHOB. XMMHUUYECKHE CBOWMCTBAa OEH3071a U €ro
TOMOJIOTOB: PEaKIMU 3aMeIlleHHss B OCEH30JIbHOM KOJbILE M YIIIEBOJAOPOJHOM pajuKale,
peakiMu  TMPHCOCIUHEHHs, OKHCICHHE ToMmojoroB Oenszona. [IpencraBnenme 00
OpPUEHTHUPYIOIIEM JCHCTBUU 3aMECTUTENIeH B OCH30JbHOM KOJIbLIE HA MPUMEPE aJKUIbHBIX
paauKaioB, KapOOKCUIIbHOM, THAPOKCUIIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB TaJOrEHOB.
Oco0eHHOCTH XMMHUYECKIX CBOMCTB cTupoda. [lomumepusanus ctuposna. CriocoObl HOTydeHus
Y IPUMEHEHUE apOMATUYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lonyrasie HedTsaubie Ta3pl. HedTh u e€ npoucxoxaenue. KameHHbIi
yrojb U HNPOAYKTHl ero nepepabotku. CrnocoObl nmepepaboTKu HEPTHU: MEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKUi), pudopMuHT, poau3. [IpoaykTsl nepepaboTku HePTH, UX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJIO0POIOB.

DNEeKTPOHHOE CTPOEHHE TalOr€HIIPOM3BOIHBIX YIJIEBOJOPOJOB. Peakiuu 3aMenieHus
rajjoreHa Ha TUAPOKCOTPYIIY, HUTPOTPYIIY, LIHAHOTPYIIY, aMUHOrpynmy. [leficTBue Ha
TaJIOTEHIIPOU3BOHBIE BOJHOIO M CHUPTOBOTO pacTBopa IWEnodu. Bzaumonelicteue
JUTaJOreHaIKaHOB ¢ MarHUEM M IMHKOM. [IOHATHE O METaNIoOpraHUYECKUX COEOUHEHMSIX.
Vcnonb30BaHue TajJoOreHNPOU3BOAHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE M TNpPU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEUIECTB M HUX NPEBPALICHUI: H3y4EHUE
(¢u3NYeCKUX  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTh), KAayeCTBEHHBIX  peakuuil
YTJIEBOIOPOOB Pa3IMUHBIX KJaccoB (0OeciBeunBaHre OPOMHON MIIM HOJIHOM BOJIbI, pacTBOpa
NepMaHraHaTa Kajiusi, B3aUMOJICHCTBUE alleTWIEHa C aMMHA4YHbIM pacTBOPOM OKCHIA
cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE YTIEpOia U BOJOPO/Ia B OPTaHUYECKUX BEIIECTBAX,
MOJTyYeHHEe 3TUJICHA U M3Y4YEHHE ero CBOICTB, O3HakomiieHue ¢ Koyuekuusmu «Hedte» u
«Yromp», ¢ oOpa3namMM IJJacTMacc, KaydyKOB M pE3UHBI, MOJIEITUPOBAHHE MOJIEKYI
YIJI€BOJIOPO/IOB U TaJOr€HIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeiNHEHUsI.

[Ipenenpuble ogHOAaTOMHBIE cUpThl. CTpoeHHEe MoOJIeKysd (Ha NMpuUMepe MeTaHojda U
staHona). [‘omomoruueckuid psn, oOmass ¢opMmyna, U30MeEpUs, HOMEHKIaTypa U
kinaccudukanua. Ouznueckue CBONCTBA IMpelebHBIX OJHOATOMHBIX CHUPTOB. BomopoaHsbie

[okymeHT co3aaH B anekTpoHHoi chopme. Ne 30 ot 01.09.2023. UcnonHutens: Mapdunosa H.B. 0 AIEKTPOHHbINA
CtpaHuua 8 n3 27. CtpaHnua cosgana: 01.11.2023 11:06 =¥ TATAPCTAH



CBA3M MEXAY MOJEKYyJIaMH CHOUPTOB. XHUMHYECKHE CBOMCTBA: pEAKIUU 3aMEILEHUS,
NEerupaTalyy, OKUCJICHUsS, B3aUMOJEUCTBUE C OPraHMYECKUMU U HEOPraHUYECKUMH
kuciaoTaMu. KauecTBeHHas peakiivs Ha OJHOATOMHBIE cIUpPThI. JlelicTBHE 3TaHOIAa M METaHOJIa
Ha opranu3M yenoBeka. CriocoObl MoydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢pupsel, HOMeHKIaTypa 1 n3oMepusi. OcoO0eHHOCTH PUINUECKUX U XUMHUYECKHUX
CBOMCTB.

MHOroaroMHble COMPTHl — TUJIEHIJIUKONIb W TNMUEpUH. DU3NYECKHe U XUMUYECKUE
CBOMCTBA: pEaklUMM 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMU W HEOPTraHUYECKUMH
KHMCJIOTaMH, KaYE€CTBEHHAsI pEaKlvsl HA MHOIOATOMHBIE cIUpTHL. [IpencraBnenne o mexanusme
peaknmii HykiIeo(uiIbHOTO 3amenieHus. JlefictBue Ha opranu3Mm dYenoBeka. CrocoOsl
MOJIYYEHUSI U TPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYNbI, B3aMMHOE BIUSHHE THUIAPOKCOTPYIIBI M OEH30JIbHOTO
aapa. dusnyeckue cBoicTBa (eHonma. OcoOEHHOCTH XUMHUYECKHMX CBOMCTB (heHoa.
KauectBennsie peakuuu Ha ¢enon. ToxcuyHocTh (enona. CrocoObl MONMy4YeHUS U
npuMmenenue ¢enona. GenondopmanbaeruaiHas cMoma.

KapOonumnbpHble cOeNMHEHUsST — aJbACTUAbl U KETOHBI. JJEKTPOHHOE CTPOCHUE
KapOOHUJILHOU Tpynmbl. ['oMoorndeckue psabl anbIeru0oB U KETOHOB, oOIias ¢opmyia,
HW30MEpUs U HOMEHKJIaTypa. PU3MYECKUE CBOMCTBA QJIbACTHAOB M KETOHOB. XHMHYECKHE
CBOMCTBAa albJIETUJIOB M KETOHOB: pPEAKIUM NpucoenrHeHus. OKHUCIEHUE allbJIernJoB,
KaueCTBEHHBIC PEaKIMu Ha aibaeruibpl. CrocoObl MONYYeHUST U TPUMEHEHHUE albJCTUIOB U
KETOHOB.

OAHOOCHOBHBIE MpeAeTbHbIE KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOSHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3oMepus U HOoMeHKIaTypa. Du3nueckue CBOICTBA OJHOOCHOBHBIX
MpeleabHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBS3U MEXIYy MOJEKyTaMu KapOOHOBBIX
KHCIOT. XMMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOWCTBA, PEAKIUsl dTePUPHUKAIINU, PEAKIUH C
ydacTUeM YIJIeBOAOPOJAHOro panukana. OCOOEHHOCTH CBOICTB MypaBbHUHOM KHCJIOTHI.
[TonsiTie O MPOU3BOIHBIX KApOOHOBBIX KHUCIOT — CJIOXHBIX 3(pupax. MHoroobpaszue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMICTB HENMpEAENbHbIX U apOMaTHYECKUX KapOOHOBBIX
KHUCJIOT, JUKAPOOHOBBIX KHUCIJIOT, THAPOKCUKAPOOHOBBIX KHUCJIOT. [IpemcTtaBUTenu BBICIINX
KapOOHOBBIX KHUCIIOT: CT€ApUHOBAas, MATbMUTHUHOBAS, OJIEUHOBAsS, JUHOIEBAS, JUHONIEHOBAS
KucNoThl. CriocoObl MOTYYeHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxubie a¢upsl. 'omonorudeckuii psi, odmas popmMyra, H30Mepus 1 HOMEHKIIATypa.
du3znuecKre 1 XUMUUYECKHE CBOMCTBA: THAPOJIU3 B KUCIIOHN U IIETOUYHOM Cpee.

XKupsl. Ctpoenue, pusndeckne 1 XMMHUECKHUE CBONCTBA KUPOB: TUIPOIHU3 B KUCION U
mienouHoil cpeae. OCOOEHHOCTH CBOWCTB KHPOB, COAEPXKAIIMX OCTATKU HENpeaeIbHbIX
KUPHBIX KUCITIOT. JKUPBI B IpUpOIE.

MBUT4 KaK COJTM BBICIINX KapOOHOBBIX KMCIIOT, X MOIOIIEE ACHCTBHE.

Obmass xapakTepuctuka yriaeBojaoB. Kiaccudukauus yrieBogoB (MOHO-, IU- U
nonucaxapuzbsl). MoHocaxapuIsl: TIIIOK03a, (PpyKTo3a, ranakrosa, pudo3a, 1e30Kcupubdo3a.
du3nyecKue CBOMCTBA M HaxoJIeHWE B mpuponae. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKklMU C YYacTHUEM CIOHUPTOBBIX M aNbJETHJAHOM TpyHN, CIOUPTOBOE U
MOJIOYHOKHCJIOe OposkeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAaYeHHWE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuipl: caxapos3a, MajbTOo3a U JlakTo3a. BoccraHaBiuBaromue U
HEBOCCTAaHaBNIMBaloLMe aucaxapuabl. ['maponus aucaxapunoB. Haxoxknenue B mpupojne u
npuMeHeHue. [lomucaxapuapl: Kpaxmai, MIMKOTeH U Leiuio03a. CTpoeHne MakpOMOJIEKY
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Kpaxmaja, IJIMKOreHa W LeJuItoyio3bl. DU3MYecKHe CBOMCTBA Kpaxmajla U IEJIIHJI03bI.
XUMHYECKHE CBOMCTBA KpaxMasa: TMAPOJIN3, KAYeCTBEHHAs PEaKLUs ¢ HOAOM. XUMHUUECKUE
CBOWCTBA LEJUIIOJO3BI: TUAPONU3, TMoixydeHue »d¢upoB 1emmnono3sl. [loHstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIA HIENK).

OKCIIEpUMEHTAJIBHBIE METO/IbI U3YYEHHUS BEILIECTB U UX IIPEBPALICHUI: PACTBOPUMOCTD
Pa3IMYHBIX CIHUPTOB B BOJE, B3aMMOJCHCTBHE 3TAaHOJIA C HATPUEM, OKHUCICHHE JTUIIOBOIO
CIUpTa B ajbACTU] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE, OKHCIIEHHE 3THJIOBOTO CIIMPTA
JUXPOMATOM Kajius (BO3MOYKHO HCIIOJIb30BAaHUE BHUJIEOMATEPHATIOB), KAUECTBEHHbIE PEAKLIUU
Ha ampaeruapl (¢ ruapokcuaoM auammuHcepeOpa(l) m rumpokcuaom memm(Il)), peakius
rauepuHa ¢ rugpokcuoM meau(Il), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3alMO/ICIICTBUE pacTBOpa IOKO3bI ¢ ruapokcunom menu(ll), B3aumoneicTBue kpaxmana ¢
MOJIOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «CrupThl U penonsr», «KapOoHOBbIE
KUCHOTHI. CII0XKHBIE AUPBI».

A3oTcoaep:kalye OpraHnyecKkue CoeIMHEeHusl.

AMHUHBI — OpraHM4YecKue IpOou3BOJAHBIE ammuaka. Kiaccudukanus amMHHOB:
anupaTHUECKUE U apOMAaTHYECKUE; IEPBUYHbIC, BTOPUYHBIE U TpeTHUHbIe. CTpOSHHE MOJIEKYI,
obmas popmyia, n3oMepusi, HOMEHKIaTypa U (pu3nyeckre cBOMCTBA. XUMUYECKOE CBOMCTBA
ann(paTHUECKUX aMUHOB: OCHOBHBIC CBOMCTBA, AIKUJIMPOBAHNE, B3aUMOJICHCTBIE TIEPBUYHBIX
aMHUHOB € a30TUCTOM KucinoTo. Conu aaKuiIaMMOHUS.

AHWIMH — I@IpencTaBUTENb aMUHOB apomarudeckoro psjaa. CTpoeHue aHUIMHA.
B3anMHoe BIUsiHHE IpyIIIT aTOMOB B MOJIeKyie aHmiHa. OcOOEHHOCTH XMMHUECKUX CBOMCTB
anunuHa. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl MOMy4eHHs M HpPHUMEHEHHE
anugpaTrueckux aMuHOB. [losyueHune aHmIMHA U3 HUTPOOEeH3011a.

AmuHokucnorel. Homenkmarypa u wusomepus. OrtnenbHble NPEICTABUTENN  O-
aAMUHOKHCJIOT: IVIMLIMH, aJlaHuH. PU3NYecKHe CBONCTBA AMUHOKHUCIOT. XUMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX OpPraHMYECKUX COEAMHEHUH, PEaKIUs MOJIMKOHJIEHCAIUH,
oOpa3oBaHMe MENTUAHOMN CBS3U. bruonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 U TUAPOIIN3
MENTH/I0B.

benku kak npupoansie nonuMmepsl. IlepBuuHas, BropuyHas U TpeTUYHasl CTPYKTypa
OenkoB. XMMUYECKHE CBOICTBA OEJIKOB: THAPOJIM3, A€HATYpaLUs, KaUeCTBEHHbIE PEaKLUU Ha
OenKH.

OKCIepUMEHTAJIBHBIE METOABl M3Y4YEHHs BEILECTB M UX IPEBPALICHUI: pacTBOPEHHE
0eJIKOB B BOJIE, IEHATypallysl OSJIKOB IPU HarpeBaHUU, [IBETHBIE PEAKIIUU Ha O€JIKH, peleHne
SKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMaM «A30TCOAEpIKAIlMEe OPraHU4YEeCKHE COEAMHEHUS» U
«Pacnio3HaBaHNe OPraHUYECKUX COCTUHEHUI.

BricokoMosIeKYJISIPHBIE COEIUHEHMS.

OCHOBHBIE TTOHATHSA XWMHH BBICOKOMOJIEKYJISIPHBIX COECIUHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEpPU3ALUU, CPeIHssd MOJIeKyJsspHas Macca. OCHOBHBIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJUMEPU3aLMsI U TIOJUKOHACHC AU

[TonumepHsbie MaTEepUAIBL. ITnactmaccel (TONIMATHIIEH, HOJIUIIPOIIUIIEH,
MTOJINBUHUJIXJIOPU, MOJINCTUPOII, MOJIMMETHIIMETAKpUIIAT, MOJTUKapOOHATHI,
noJudTUIeHTepedTanaT). Y TUian3anus u nepepaboTka rniacTuka.

DnactoMepbl: HaTypajbHBIM KaydyyK, CHHTETHYECKHE Kayuyyku (OyTaaueHOBbIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.
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Bonokna: HaTypasibHBIE (XJIOIOK, IIEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KarpoH U JIABCaH).

[TonuMepsl cHenWanbHOTO Ha3HA4eHUs (TEQIIOH, KeBIap, OSICKTPOIPOBOISIINE
MOJINMEPBI, OMOpa3iaraeMple MOJTUMEPHI).

DKcrepuMeHTAIbHBIE METO/Ibl U3YUEHUS BEUIECTB U UX MPEBpAIICHUI: 03HAKOMIIEHHE C
oOpa3uaMu TNPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC, KaydyKOB, pEILIECHUE
SKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «Pacro3naBaHue IIaCTMAcC U BOJIOKOH».

Pacuérnble 3agaumn.

Haxoxzaenue momnekynspHOi (OpMyNbl OPraHMYECKOr0 COEAMHEHHUS IO MAacCOBBIM
JOJISIM  DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HAaXOXKIECHUE MOJCKYISIPHOU (HOpMYIIbI
OpPraHMYECKOTO COCIUHEHHS 1o Macce (00BhEMY) TPOAYKTOB CTrOpaHHs, MO KOJIHYECTBY
BemecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMU W/WIM UCXOIHBIX BEIIECTB, YCTAHOBIICHUE
CTPYKTYpHOU (POpPMYJIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB HIIU
CIOCOOOB TOJY4YEeHHs], OMpeAeNieHue IOJMU BbIXOAAa MPOAYKTa pPEaKIUH OT TEeOPETUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBA3€H MpU U3yd4eHUU opraHnueckoit xumuu B 10 kiacce
OCYIIECTBJISIETCSL Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHSATUHN, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecCTBEHHO-HAYUHbIE TMOHSATHS: SIBJICHUE, HAY4YHbIH (aKT, THIIOTE3a, TCOPHUS,
3aKOH, aHaJM3, CHHTE3, KJacCU(UKAIHs, HAOIOICHUE, U3MEPECHHE, YKCIIEPUMEHT, MOJICIb,
MOJIETTUPOBaHUE.

@dwuszuka: marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, dHEPreTUYeCKuit
YpOBEHB, BEILIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3HMUECKHUE BEIUYUHBI,
€AVHULBI U3MEPEHUS1, CKOPOCTb, SHEPTHUSI, MaCCA.

buonorus: kierka, opranusm, sKkocuctema, orocdepa, MeTadoIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TeTepoTpOodHBIN TUT MUTaHUs, OpokeHHE, POTOCHUHTE3, JIbIXaHUE, OCNKH,
YTJIEBO/IbI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hpie HCKOMAEMBbIE, TOTUTHBO.

TexHonorus: mnuIEBble MPOAYKTHl, OCHOBBI PAIIMOHAIBHOTO TMHUTAHHS, MOIOIIUE
CpelICTBa, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC

OBILIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocraB aroMHBIX saep. XuUMHUYecKHil »sieMeHT. WM3ortombel. CrTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUUECKUE YPOBHHU U MOJTYPOBHHU.
Atomuble opbutanmu. Knaccudukamuss XUMUYECKHX DIEeMEHTOB (s-, p-, d-, f-ajaemeHTsh).
Pacnpeznenenue 371€KTPOHOB MO0 aTOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOH(PUTYypaIlMM aTOMOB
3JIEMEHTOB IEPBOrO—YETBEPTOrO MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH,
3JIEKTPOHHBIE KOHDUTYPALIMU HOHOB. DJIEKTPOOTPHIIATEIBHOCTb.

[Iepnonnueckuit 3axkoH W Ilepumonnueckass cucrtema XuMU4ecKux snemeHToB J[.H.
MenpeneeBa. CBsi3b NEPUOINYECKOrO 3akoHa M [leprognyeckoil CHUCTEMBI XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
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XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTBHIX M CIOXKHBIX BELIECTB IO TPYyIIaM U
nepuogam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneena.

Xumudeckas CBA3b. BUIbl XUMHUYECKON CBSA3U: KOBAJICHTHAs, HOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa30oBaHUS KOBAJICHTHOH CBSI3U: OOMEHHBIM M JTOHOPHO-aKIICTITOPHBIMH.
OHeprus U JJInHa CBsA3U. [10JIIpHOCTE, HaNPaBIEHHOCTh U HACBHIIIAEMOCTh KOBAJICHTHOU CBSI3U.
Kpatusle cBsa3u. BonoponHas cBsizb. MeXMONEKYIISIPHBIE B3aUMOICHCTBHUS.

BasleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b AJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHUEM (Ha IMPHUMEpPE COCAUHEHUN JIEMEHTOB BTOPOTO
Mepuo/a).

IIpencraBieHre O KOMIUIEKCHBIX coeAuHEHHMsX. (CocTaB KOMIUIEKCHOIO HOHA:
KOMILIEKCOOOpa3oBareib, JUTaHAbl. 3HAu€HHE KOMIUIEKCHBIX coenuHeHud. Ilonstue o
KOOPJAMHALIMOHHON XUMUU.

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUA. TUIIBI KpUCTAJUIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsstue o paucnepcHbix cucremax. Mcrunable pactBopel. llpencraBnenune o
KOJUIOMAHBIX pacTBopax. CrnocoObl BhIpaKeHUs KOHLIEHTPALUKM PAcTBOPOB: MaccoBas HOJS
BEILIECTBA B PACTBOPE, MOJIIpHAsl KOHIIEHTpauus. HacplllleHHbIE 1 HEHACBIIEHHBIE PACTBOPHI,
pactBopuMOCTh. Kpructaiutoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. TpHUBHAIbHBIC HA3BAHUS
OTJEJIBHBIX NIPEICTaBUTEIICH HEOPIraHMYECKUX BEIIECTB.

Knaccuukanuss XMMUYECKHX peakiuii B HEOPraHMYECKOW M OPraHHMYECKOW XUMHH.
3aKOH COXpaHEHHUsI MacChl BEIECTB; 3aKOH COXPAHEHUsT U MPEBPALICHUS SHEPrUU IpHU
XUMHUECKUX peakuusx. TemnoBbsie 3PQexTsl Xxumuyeckux peakiuii. Tepmoxumuyeckue
YpaBHEHUS.

CKOpOCTb XMMHUYECKOM peakiuu, e€ 3aBUCUMOCTb OT pa3jM4yHbIX (aKTOPOB.
I'omoreHHsie U reTeporeHHble peakuu. Katanus u karanms3aTopsl.

O6parumble W HeoOpaTHMble peakiuu. XHUMHUeckoe paBHOBecue. Koncranta
XUMHUYECKOTO paBHOBecHs. DAKTOPHI, BIMSIOIIME HA MTOJIOKEHUE XUMUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JaBICHUE U KOHIEHTPALMM BEIIECTB, Y9acCTBYIOUIUX B peakiuu. [Ipuanun Jle
[arense.

Onexkrponutuyeckass aucconuanuss. CunbHble U cinaOble 3MeKTpoiuThl. CTeneHb
nucconuanuu. Cpea BOOHBIX pacTBOPOB: KACIOTHAs, HEUTpaslbHAas, 11ea04uHas. BoroponHslil
nokasarens (pH) pactBopa. ['maponus coneil. Peakiiun nonnoro ooMeHa.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTAaHOBUTENb. lIpomecchl OKUCIEHHS M BOCCTAHOBIICHMs. BakHeHIIMe OKHCIUTENN M
BOCCTAaHOBUTEIHU. METO/ 3IIEKTPOHHOro OanaHca. DJIEKTPOJIM3 PACTBOPOB M PACILJIaBOB
BEILIECTB.

OKCIEPUMEHTAIBHBIE METO/bl M3Y4YECHMS BEIIECTB M WX IPEBPALICHUMN: PA3JI0KEHUE
IIEPOKCUJA BOAOPOJA B IPHUCYTCTBUM KaTalau3aTopa, MOJEIM KPUCTAINIMYECKUX PEIIETOK,
IIPOBE/ICHUE peaKkIil HMOHHOrO OOMEHa, OmpeeNieHHE Cpeabl PACTBOPOB C IMOMOINBIO
MH/IMKATOPOB, U3YUEHHE BIUSIHUS PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peaKkIuu U
IIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi xummus.
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[Tonoxenune HeMerawioB B Ilepuogmyeckoil cucreme Xxumudeckux siemeHToB JI.H.
MeHeneeBa U OCOOCHHOCTU CTpPOCHHMS HMX aToMOB. Du3nueckue CBOHCTBA HEMETAJJIOB.
AnoTponusi HEMEeTa/uIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yrieposa).

Bonopon. [lonyuenue, ¢pusndeckne 1 XUMHUYECKUE CBOMCTBA: PEaKIMK C METAJUIaMHU U
HEMeTallJIJaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIUIMBHbIE 3JIEMEHTHI.

I"anorensl. Haxoxnenue B mpupojie, Crocoobl moinydeHust, Gu3ndeckue U XUMUYECKUe
cBoiicTBa. ["amorenoBoopoabl. BakHelne KuciIopoacoaepKaliue COeIMHEHUs TaJloreHOB.
JlaGopaTopHble U MPOMBILIUICHHbIE CIIOCOOBI MOTYYEHHs rajoreHoB. [IpuMeHeHne raioreHoB
U UX COCOUHEHUN.

Kucnopoa, o3oH. JJabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOIYYEHUSI KUCIOPOAA.
du3nyeckue M XUMHUYECKHE CBOMCTBA M INPUMEHEHHE Kuciopoga U o30Ha. OKCUABI U
MIEPOKCUIBL.

Cepa. Haxoxxnenue B mpupoje, CrocoObl MoMydeHUs, (U3MUECKHEe M XUMHUYECKUE
coiictBa. CepoBonopo, cynbhusl. Oxcun cepoi(IV), okcua cepsl(VI). Cepuuctas u cepHas
KHCIOTHI M uX coyid. OcoOEHHOCTH CBOMCTB cepHOil KucioTel. [Ipumenenue cepsl u e€
COCTUHEHUH.

A3zotr. HaxoxaeHue B mpupojie, CocoObl MOJyueHus, (pu3mdeckue M XUMHUYECKHe
cBoiicTBa. AMMUak, HUTpUIbl. OKcuIbl a30Ta. A30THUCTas U a30THAs KHUCIOTHI M MX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KHCIOTHI. [IprMeHeHne a3oTa U ero coenuHeHui. A30THBIE
YIOOpeHUSI.

®ochop. Haxoxaenue B mnpupojie, crnocodsl MoyuyeHus, (GU3NIECKUue U XUMUUYECKUE
ceoiictBa. Dochunpl u dochun. Oxcuabl ¢ocdopa, (ochopHas kucimora U e€ CONH.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yaoopeHus.

VYraepon, HaxoxkaeHue B mpupozae. AinorponHble Moaupukanuu. duszndyeckue u
XMMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB, 00pa3oBaHHbIX yriaepoaoM. Oxcun yraepona(ll),
okcua yraepoaa(lV), yronpHas kuciora u €€ coiau. AKTUBHPOBAHHBIN Yroib, aJcopOIus.
Oynnepensl, rpadeH, yriaepoaHble HaHOTPYOKuU. IlpuMeHeHMe TMPOCTHIX BEIIECTB,
00pa30BaHHbBIX YIIIEPOAOM, U €r0 COEAUHEHU.

Kpemuuii. Haxoxnenue B nmpupoje, cnocoobl NoaydeHHsl, pU3NUYEecKre U XUMHYECKUe
coiictBa. Oxcua kpemuus(IV), kpemMHueBas KUCI0OTa, CUIMKAThIL. [[pMeHeHne KpeMHUS U €ro
coequHeHunil. CTEKII0, ero MoJly4eHue, BUbI CTEKIIA.

Ilonoxxenne wmeramuioB B Ilepuonnueckoil  cucTEME XUMHUYECKMX  DJIEMEHTOB.
OcoOeHHOCTH CTPOEHUSI DIIEKTPOHHBIX 000J04YeK aToMOB MeTawioB. OOmme ¢uznyeckue
cBOicTBa MeTaioB. [I[puMeHeHNe MeTaioB B ObITY U TexHUKe. CIIaBbl METaJIIOB.

DNEeKTPOXUMHUYECKUN Psii HampspkeHWid MeTauioB. OOmme CcrnocoObl  MOTydeHUs
METAJJIOB: TUAPOMETAJUTYPrus, MHPOMETAIUTYprus, sjekrpoMeramnyprus. [lonstue o
KOppo3uu MeTasioB. CriocoObl 3alIUTEl OT KOPPO3HH.

Obmas xapakrepuctuka MeTayioB [A-rpynmnel [leproanueckoil cucTeMbl XUMHUECKHUX
anieMeHTOB. Hatpuil 1 kanuii: monyyenue, Gu3nuecKkue 1 XUMUYECKHe CBOWCTBA, TPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEINHEHUM.

O6mas xapakrepuctuka MetauioB [IA-rpynmner [Tepuoandeckoii CHCTEMBI XUMHYECKHX
9JIeMEHTOB. MarHuii W KanplMii: TodydyeHue, (uU3MYecKue M XHMHYECKHEe CBOICTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB M MX coenuHeHu. JKECTKOCTh BOIBI U CIOCOOBI €€
yCTpaHEHUSI.
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AOMUHUN: TTONTydeHue, GU3NIecKre U XUMUIECKUE CBOMCTBA, MPUMEHEHHE TIPOCTOTO
BEIIECTBA U €ro CoelNuHEeHUH. AMQOTEpHBIE CBOWCTBA OKCHIA M THIPOKCHIA AFOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHUSL.

OOmast xapakTepucTuka MeTauioB nmoOouHslx noarpynn (b-rpynm) Ilepuogmueckoit
CHUCTEMbl XUMUYECKHUX JIEMEHTOB.

du3nyecKre U XMMUYECKHE CBOMCTBA XpoMa U e€ro coequHeHUuH. OKCUIbI U TUIPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMatsl U ITUXpOMATHI, UX OKHUCIUTEIHHBIC CBOWCTRBA.
[TonydyeHue u npuMeHEHHE XpoMa.

dusznyeckue M XMUMHUYECKHE CBOMCTBAa MapraHila M €ro coequHeHuid. Baxneinime
coequnenuss Mapranua(ll), mapranna(IV), mapranna(Vl) m mapranna(VII). Ilepmanranat
KaJIusl, ero OKUCIUTEIbHbIE CBOUCTBA.

dusnueckre U XMMUYECKHE CBOMCTBA )Kelle3a U ero coeIMHeHU. OKCUIbI, THIPOKCUIBI
u conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue KeJe3a U €ro CIIJIaBOB.

dusznueckue U XUMHUYECKHME CBOMCTBAa Meaun U €€ coeauHeHuid. llonydenuwe u
MPUMEHEHNUE MEJIU U €€ COCIMHEHUM.

Huuk: momyuenue, (pu3Mveckre W XHUMUYECKHUE CBOHCTBA. AMQOTEpHBIE CBOHCTBa
OKCHJIa M THUAPOKCHUJIA IIMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IpruMeHeHue IMHKa U €ro
COCJIMHEHUH.

DKCIEePUMEHTAIBHBIE METOJIbI M3yYEHHUS BEIIECTB M WX IMPEBpAIICHHUI: H3ydeHUE
00pa3IoB HEMETAUIOB, TOpeHUEe cepbl, Gocdopa, xeire3a, MarHusl B KUCIOPOJE, M3yUCHHE
KOJIeKIMu «MeTajibl M CIUIaBbI», B3aMMOJCHCTBHE INEIOYHBIX M IIETOYHO3EMEIIbHBIX
METaJUIOB C BOJOH (BO3MOYKHO HCIIOJIb30BAHKME BUICOMATEPUAIIOB), B3AaMMOICHCTBHUE IIMHKA U
JKee3a ¢ pacTBOpaMU KHUCJIOT M IIEJIoYeH, KauyeCTBEHHbIE PEAKIMM Ha HEOPraHUYECKHUE
AQHUOHBI, KATUOH BOJIOPOJIa U KATHOHBI METAJIJIOB, B3aUMOEHCTBUE THAPOKCUIOB ATTFOMUHUS U
LIMHKA C pacTBOpaMU KHUCIOT W LIEJNOYEH, pelIeHHWEe SKCHEPUMEHTAIBHBIX 3aJa4 M0 TeMaM
«["anorens», «Cepa u e€ coeguHEHUs», «A30T U GocPop U UX COeTUHEHMs», «MeTamsl
[JIABHBIX MOATPYIIN, «MeTaIbl MOOOYHBIX MOATPYIII.

XuMus 4 )KU3Hb.

Ponp xumMuu B o6ecriedeHrH yCTOMYUBOTO pa3BUTHA YesioBedecTBa. [loHATHE 0 HAyUHBIX
MeToAax TIIO3HaHUS W METOJOJIOTMM HAydyHOro HcciaeqoBaHus. HayuHble TpPUHIUIIBI
OpraHM3alliil  XUMHYECKOTO TMPOM3BOACTBA. [IpOMBINIIEHHBIE CIOCOOBI  MOTYYECHHUS
BOXHEHIINX BENIECTB (HAa MpHUMEpPEe MPOU3BOACTBA aMMHaKa, CEPHOM KHUCIOTHI, METAHOJA).
[TpoMbInieHHbIe COCOOBI TOMYYEHHUS METAJUIOB U CIUIABOB. XHUMHYECKOE 3arpsi3HEHUE
OKpYy)Xarolleld cpenbl M ero mocieactBus. Poiab XuUMuu B 00ECTIEUYEHHH JHEPreTUYECKOU
0C30ITacHOCTH.

Xumusi ¥ 370pOBbe uenoBeka. JIekapcTBeHHbIE cpejcTBa. [IpaBuiia MCIOIB30BAHUS
JIEKApCTBEHHBIX IIpenaparoB. Poib XuMun B pa3BUTHN METUITAHBI.

X¥WMUS TTUIINA: OCHOBHBIC KOMITOHEHTHI, TTHIIEBbIe J00aBKH. PoJib XuMuu B oOecrieueHuN
MUIIEBON OE30MaCHOCTH.

Kocmernueckue u mapdromepusie cpenactBa. boitoBas xumus. [IpaBuna Ge3omacHOTro
WCIOJIb30BaHUS MIPETapaToB OBITOBOM XUMHUH B IIOBCEAHEBHON KHU3HU.

XuUMHUS B CTPOUTENHCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHalbl (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnyecKkre i MUHEPATbHBIE yT0OpEHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTEPHAIIbl, KPACKH, CTEKJIO, Kepamuka. Marepuas
JUISL AIEKTPOHUKU. HaHOTeXHOIOTH Y.
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PacuérHsble 3anaum.

Pacuérsl: Macchl BemiecTBa Wik 00bEMa ra3oB 10 M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce i 00bEMY 0JTHOTO M3 yYacTBYIOIIMX B PEAKIMH BEIIECTB, MAcChl (00BEMa, KOIMYECTBA
BELIECTBA) MPOJYKTOB pEaKLUHU, €CJIM OJHO M3 BEIIECTB MMEET NpPUMECH, Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MIPOAYKTA PEaKIMH, €CIIM OJHO U3 BEILECTB JJaHO B BUJE PacTBOpa C
OnpeAeIEHHON MAacCOBOM J0JIEM pacTBOPEHHOIO BELIECTBA, MACCOBOM JOJU M MOJISIPHOMN
KOHLIEHTPALlUX BEIECTBA B PAcTBOPE, JOJIM BBIXOAA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOXKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXNpeIMETHBIX CBA3€H MPU U3yYCHUH OOLIeH M HEOPraHWUYECKONH XMMUN
B 11 kjacce ocyuiecTBiseTcs 4epe3 HCIOJb30BaHUME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX
MIOHATHUM, TaK Y TIOHATUH, IPUHATHIX B OTJAEJIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOm1re ecTeCTBEHHO-HAy4YHbIC MOHATHUSA: SBJICHHE, HAyYHBIN (DaKT, THIIOTE3a, TEOpus,
3aKOH, aHalM3, CHUHTE3, KiIaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJICHUE, HW3MEpEHUeE,
9KCIIEPUMEHT, MOJIEJIb, MOACINPOBAHNUE.

®dusuka: mMarepus, MUKPOMHUDP, MaKpOMHUp, aTOM, 3JEKTPOH, NPOTOH, HEHUTPOH, HOH,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM,
arperaTHOe COCTOSIHHE BEIECTBA, HJCAIBHBIA Ta3, (QHU3MUECKUE BEIMYUHBI, €IMHUIIBI
U3MEpEHUs], CKOPOCTb, PHEPIUsl, Macca.

Buomorusi: knerka, opraHusM, 5Kocuctema, Ouocdepa, MeTabOIM3M, MaKpo- U
MHUKPOAJIEMEHTHI, OCNIKH, KUPBI, YIJIEBOJBI, HYKJIECHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpyroBOpOT BELIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMbIE, TOILUINBO, PECYPCHI.

TexHosorusa: XuMu4eckasi IpOMBIIIIIEHHOCTh, METAJLTYPIUsl, CTPOUTENBHBIE MAaTEPUAIIbI,
CEeNIbCKOXO035IICTBEHHOE TPOU3BOJACTBO, MHIIEBass MNPOMBIIIIEHHOCTb, (hapMaleBTHUECKas
MPOMBIIIJIEHHOCTh, ~ IMPOU3BOJICTBO  KOCMETHMYECKMX  IpernaparoB,  MPOU3BOJACTBO
KOHCTPYKLIMOHHBIX MaT€pPHAaIOB, 3JIEKTPOHHAS! TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOIPAMMBI 110 XMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTrcTBUM € CHCTEMHO-JEATENILHOCTHBIM MOJAXOJOM B CTPYKTYpE JMYHOCTHBIX
pE3yNIbTaTOB OCBOCHHS MpeaMera «XHMHs» Ha YpPOBHE CpeqHero oliiero obpazoBaHUs
BBIICJICHBl ~ CJEAYIOUIME  COCTABJSIONIME: OCO3HAaHWE OOydYaloIMMHUCS  POCCHUHCKOM
IpaXJIaHCKOW HWIACHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEICIICHUIO; HaJIMYUe MOTHUBAallMM K OOy4YeHHIO; TOTOBHOCTh M CIIOCOOHOCTB
o0yJaromuxcs pPYKOBOJCTBOBAaThCSI MPHHATHIMA B OOINECTBE MpaBHJIaMH W HOPMaMHU
MOBEJICHHS; HAJTMYUE MPABOCO3HAHMUS, IKOJIOTHUECKON KYJIBTYPhl; CHOCOOHOCTh CTaBUTH SN
U CTPOMUTD KU3HEHHBIE IIJIaHBI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHHS ITpeIMeTa « XUMUS» OTpaXkatoT cPOPMUPOBAHHOCTD
OMbITa TO3HABATEIbHOW U TMPAKTUYECKON NEATENBHOCTH OO0yYarolMxcs B Ipolecce
peanuzanuu 00pa3oBaTENbHOMN 1eATEIbHOCTH.

JIndaHOCTHBIE Pe3yabTaThl OCBOCHHS ITpeaMeTa «XUMHU» OTpaxaroT chopMHUpPOBAaHHOCTh
ONbITa T[I03HABATEIbHOW U TPAKTUUECKON JeATENbHOCTH oOO0yyaroumxcs B Ipolecce
peainzany 00pa3oBaTEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

0CO3HAHMS 00yYAFOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAB M 00S3aHHOCTEH, yBayKECHHSI
K 3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHHS] O COIMAIbHBIX HOPMAax U MpPaBHJIAX MEKIUYHOCTHBIX OTHOILIECHUUN B
KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATENbHOCTH MPH CO3AaHUU Yy4eOHBIX
MIPOEKTOB, pEIIEHWH Y4YeOHbIX M IO3HABaTENbHBIX 3a/a4, BBIIOJHEHUH XHUMHUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W MPUHMMATh MOTHBBI, HAMEPEHUS, JIOTUKY WU apryMEHTbI
JPYTUX IpU aHAJIW3€ Pa3IMYHbIX BUJOB YU€OHOU NESATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIHIO OTE€YECTBEHHOMN
XUMHH,

YBaKEHHsI K MPOIEcCy TBOpPUECTBA B OOJIACTH TEOPUH M MPAKTUUYECKOTO MPUIIOKEHUS
XUMHH, OCO3HAHHSI TOTO, YTO JAHHBbIE HAYKH €CTh PE3yNbTaT JIUTENbHBIX HAONIOICHUH,
KPOMOT/IMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, TOCTOSTHHOTO TPpYAa YYEHBIX U MIPAKTHKOB;

UHTEpeca U IIO03HABaTEJNbHBIX MOTHBOB B IMOJIYYEHHH U TIOCIEAYIOUIEM aHaju3e
nH(}OpMAaLIUY O MEPETOBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XHUMHUYECKUMHU SBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIEHUE U MOCTYNKH CBOMX TOBapHILEH ¢ MO3ULUN
HPAaBCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:
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MOHMMAaHMs LIEHHOCTEH 3/10poBoro M Oe3omacHoro oOpas3a >KU3HU, HEOOXOJMMOCTH
OTBETCTBEHHOT'0 OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;

COOJIIOICHHST TIPaBHJI OE30MACHOTO OOpAIlIeHuUs! C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
YKW3HU, B TPYAOBOU JESATEIbHOCTH;

MOHUMAaHUS UEHHOCTU MPaBUJI HUHIUBUAYATbHOTO M KOJUIGKTHBHOTO O€301acHOTO
MOBEJCHUS B CUTYalUsIX, YTPOXKAOIINX 30OPOBbIO U )KU3HU JIOCH;

OCO3HAHUS TOCJIEICTBUI U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTpPeOICHUS alIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEOBATEIBCKON e TeTbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM HA AaKTHMBHOE YYaCTHE€ B PEIICHUM MPAKTUYECKUX 337a4 COLIMAJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQeccHil pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI IO XUMHUH;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJIWBHIYaTbHOW TpPaeKTOpUM OOpa30BaHUA,
Oyaymei npodeccuu U pearu3aiui COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YIETOM JINYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3x0/10rMUeCcKOro BOCIIMTAHMA:

9KOJIOTMUECKH  IIeJIECOOOpAa3HOr0  OTHOLIEHWS K  NPUpPOJie KaK  HCTOUYHUKY
CYILIECTBOBAHMS KM3HU Ha 3€MIIE;

MOHUMAHUS  TJIOOANBHOTO  XapakTepa  OSKOJOTMYECKHX  MpobiieM,  BIUSHUS
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IIPUPOJAHON U COLIMAIIBHOU CPEMBL;

OCO3HAaHUS HEOOXOAUMOCTH HCIOJIb30BAaHUS JOCTHKEHHH XUMUU JUISL PEIIeHUS
BOIIPOCOB PallMOHAIBHOTO MPHUPOAOIIOIB30BAHNS;

AKTUBHOT'O HENPUATHS ICUCTBUN, MPUHOCIIINX BPEIl OKPYXkKAIOWIEH MPUPOIHON Cpee,
YMEHUS TPOTHO3UPOBATH HEOIATONIPUSATHBIE SKOJIOTUUECKHUE TTOCIIEICTBUSI TPEATTPUHIMAEMBIX
JEUCTBAN U NMPEAOTBPAILATh UX;

HaJU4Msl Pa3BUTOTO SKOJIOTMYECKOTO MBILIUICHUS, SKOJOTHUYECKOW KYJIbTYpbI, ONBITA
NEeSATEIbHOCTH HKOJIOTMYECKON HAmpaBI€HHOCTH, YMEHHS pPYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON W COLMATbHOW MpPAaKTHKE, CIHOCOOHOCTH M YMEHHS
aKTUBHO MPOTUBOCTOSITH UJEOIOTUU XeMOpoOuu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:

MHPOBO33PEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu H
00IIIeCTBEHHON MPAKTUKH;

MMOHUMAaHUS CHEMU(UKH XUMUU KaK HayKd, OCO3HaHHS €€ poiu B (OPMHUPOBAHHUH
palMOHAJIBHOTO HAYYHOIO  MBIIUIEHHS, CO3JaHUM  LEJIOCTHOTO TPEeJCTaBleHUus 00
OKpYKalollleM MHUpPE KaK O €IWHCTBE NPUPOJAbI U YEJIOBEKAa, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu MpoodIeM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B O0CO0OM 3HAUMMOCTH XMMHH JUIsi COBPEMEHHOUN NHMBWIM3ALUU: B €€
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH M BaYKHOM POJH B CO3aHUU HOBOW 0a3bl MaTepUaIbHON
KyJIbTYpbl, B pEIICHUU TJI0OATBbHBIX MPOOJIEM YCTOWYMBOTO pA3BUTHSI YEJIOBEUECTBA —
CBIPbEBOM, DJHEPreTHYECKON, MHUIIEBOM W OSKOJOTUYECKOW O€30MacHOCTH, B PAa3BUTUH
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MEIUIINHBI, 00ECTICYeHNH YCIOBHH YCHEIIHOTO TPyJa U JKOJIOTHYECKH KOM(OPTHOHN KU3HU
Ka)KIIOro WieHa O0IIEeCTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TOHMMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CHIOCOOHOCTH UCIIOIB30BATh MOJTy9aeMble 3HAHUS JIJIS
aHaJIn3a ¥ OOBSICHCHHS SIBJICHUH OKPYXKAIOIIEr0 MUpPA M MPOMCXOMAIIMX B HEM H3MCHCHHH,
YMEHHS JielaTh OOOCHOBAHHBIC 3aK/IIOYCHHMS HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOLIUXCS
JAHHBIX C IETBI0 TIOJIYYCHHS JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHMHYCCKUE 3HAHHUSA JUIS PEHICHHUS
POoOJIeM B PealIbHBIX KU3HECHHBIX CHTYAIIHIX;

WHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM NESTEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUW TI0O XHMHUU B COOTBETCTBHHM C >KU3HCHHBIMHU
MOTPEOHOCTSAMHU;

UHTEpeCa K OCOOCHHOCTSAM Tpy/Aa B Pa3IUYHBIX chepax mnpodecCHOHATBLHON
JEATEILHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHUS MPOrpaMMbl [0 XMMUU Ha YPOBHE CPETHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMBbIe 111 POPMUPOBAHUS MUPOBO33PEHUSI O0YYAIOIIUXCA MEKIAUCIUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIEeHAYYHbIE MOHATHS, OTPAXKAIOIIME IEIOCTHOCTh HAYyYHOH KapTHUHBI
MHUpa U ClieHU(pHUKY METOJOB IO3HAHUS, MCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, JHEprus, SBJICHHME, NpOIecC, CHCTeMa, Hay4yHbId (DaKT, HPUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCiel0OBaHNue, HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT U
JpyTHe);

yHHUBEpcaJbHble  y4deOHble  JeiicTBUs  (TIO3HABaTeNbHblE,  KOMMYHUKATHUBHBIE,
perynaTuBHble), obecrneunBaronue (HopMUpoBaHHE (YHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Yy4aroINXCsl;

CIOCOOHOCTh ~ OOYYAIOIIMXCSl  HCIOJb30BATh  OCBOECHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEpCalbHble ydyeOHbIE AEHCTBHS B IO3HABAaTEIbHOW MU
COLIMAJIbHOM MPAKTHUKE.

MeramnpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU Yy4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTebHBIC YHHBEPCAIbHBbIE YUeOHbIe 1eHCTBHUS

1) 6a30Bble JIOTHYeCKHE IeHCTBUA:

CaMOCTOSITENTFHO (POPMYJIMPOBATh M aKTyalH3MpPOBATh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPECTIATh LEeNU JeATENbHOCTH, 3a7aBas MapaMmeTpbl U KPUTEPUHU HX JTOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTAThI ICATEIHLHOCTHU C MIOCTABICHHBIMH HETSIMU;

WCIOJIb30BaTh MPH OCBOSHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIICHUS: BBIICIATH
XapaKTCPHBIC IIPU3HAKU HOHATHH WU YCTaHaBJIMBaTb HMX B3aWMOCBA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIUE ITOHATUA TJIA 00BsICHEHNS OTACJIIBHBIX (baKTOB n ﬂBHeHHfI;
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BbIOMPATh OCHOBAHMUA W KPUTEPUH JUIS KJIACCH(PHUKAIMM BEIIECTB M XUMHUYECKHX
peaKLuii;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTH JIOTUYECKHE pacCYXIEHUS (MHAYKTUBHBIE, AECIYKTUBHBIE, II0 AHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMbIX SIBJICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIIOUCHMS,;

IPUMEHSATH B IIPOLIECCE TO3HAHUS UCIIOIb3yEeMble B XMMUU CUMBOJIMUYECKUE (3HAKOBBIE)
MOJIeJIM, MPeoOpa3oBbIBaTh MOJEIbHBIE IPEACTABICHUS — XUMHUYECKUH 3HaK (CUMBOI)
3JIEMEHTa, XUMHU4ecKasi GopmyIia, ypaBHEHUE XUMUUECKON PEaKLUU — IPU PELICHNU Y4eOHbIX
[I03HABATENIbHBIX M PAKTUUECKUX 3a/]a4, IPUMEHAITh HA3BAHHbBIE MOJICIbHBIE ITPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLIUii;

¢dbopMynMpoBaTh €M M 3aJa4d HCCIIEAOBaHMs, HCIOJIb30BATh IIOCTaBJICHHBIE U
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA O3HAHUS U OCHOBBI
11 GOPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJaJIeTh HABBIKAMHM CaMOCTOSITEJIBHOI'O IUIAHUPOBAHMS MU IMPOBEACHUS YYECHMUYECKHX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HA0II01aTh 32 XOJJOM IIPOIIEcca, CAMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3ynapTar, (OpMYIHpPOBAaTH OOOOIIEHUS M BHIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH  PE3yJbTaTOB  HCCIIEIOBaHMS, COCTaBISATH OOOCHOBAaHHBIM OTYET O
MpoJieTIaHHOM padoTe;

IpUOOpeTaTh ONBIT YYEHWYECKOH HCCIeloBaTeIbCKOW W IMPOEKTHOM AesTelNbHOCTH,
IPOSIBJISITh CHIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY IOHUCKY METO/OB pELICHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJO0B ITO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B pPAa3IMUHBIX HCTOYHUKAX HMHGPOpMauu (HAY4YHO-IOMYJISpHas
JuTepaTypa XMMHMUYECKOTO COJIep)KaHus, CIpaBOYHbIE IOcoOMs, pecypchl IHTepHeTa),
aHAJIM3UPOBaTh HH(OPMALIMIO PA3IUYHBIX BHJIOB U (GOpPM MpEACTABICHUS, KPUTUYECKU
OLIEHUBATD €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GbopMyIMpOBaTH 3ampochl U MPUMEHATh PA3IUYHbIE METOJbl MPHU IMOMCKE M 0TOOpe
nHpopMalun, HeOOXOJMMOM [T BBIMOJIHEHHUS YYeOHBIX 3a/1a4 ONPeIeIEHHOIO THIIA;

pUOOPETaTh OMBIT UCHOIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH
Y PA3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpPMY MpeACTaBIeHUS HHPOPMALUU
(cxembl, rpauKH, TUarpamMmbl, TAOJIHUIIbI, PUCYHKHU U JIPYTHE);

UCIOJIb30BaTh HAaYYHBIH SI3bIK B KAauyecTBE CpEACTBa NIpU pPaboTe C XUMHYECKOU
nH(popMalven: TPUMEHATh MEXIpeAMETHble ((pu3nueckre W MaTeMaTU4YecKue) 3HaKu U
CUMBOJIBI, hopMyIIbl, a0OpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATIIAAHOCTH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1elCTBHUS:
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3aJ1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIa€MO TEMBI B XOJ€ TUAIOTA /WU
JMCKYCCHUU, BBICKA3bIBATh HIeH, POPMYTUPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIHHO
BBINIOJIHEHUS ITPEUIOKEHHOM 3a/1a4H;

BBICTYIIATh C MIPE3EHTALIMEN PE3yJIbTaTOB O3HABATEILHOM AESITENIbHOCTH, MOTYUYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBIMOJHEHUH XHUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHUIO CBOMCTB HM3y4aeMBIX BEIECTB,
peannzanuu y4eOHOTO MPOeKTa, U (GOPMYIUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCIIEIOBaHMM MyTEM COTJIACOBAHMSI MMO3ULIUN B XO7€ 00CYXIeHUS U 0OMEHA MHEHHSIMH.

PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC y'leﬁHble JelcTBHUA:

CaMOCTOSITENILHO TUIAHKUPOBATh U OCYNIECTBIISITh CBOKO TIO3HABATEILHYIO JICATEIILHOCTD,
ornpeness e€ UeNn U 337a4i, KOHTPOJIUPOBATh U MO MEpe HEOOXOUMOCTH KOPPEKTHPOBATH
npeJyiaraeMblii aITOPUTM JICHCTBUN TIPU BBIMOJIHEHUH YY€OHBIX U UCCIIEI0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee >(h(PEeKTUBHBIN CIIOCOO UX PEIICHUS ¢ YYETOM MOTyYeHUs] HOBBIX 3HAHUHN
0 BEIIECTBAX U XUMHUYECKUX PEaKIIUAX;

OCYILECTBJISATh CAMOKOHTPOJIb ACSATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIEC pe3yabTaThl OCBOCHUS MTPOTPAMMBI 110 XUMHUU Ha YTIyOJIEHHOM YPOBHE Ha
YPOBHE cpeiHero o0Iiero o0pa3zoBaHus BKIIOUYAIOT criend(uueckue A yueOHoro mpeameTa
«XUMHUS» Hay4dHbIC 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUIN MO OCBOCHMIO, HHTEPIPETAIIUH U
MpeoOpa30BaHUIO 3HAHUHN, BUJIBI JESTEIHOCTH IO TIOTYYEHH IO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUN B Pa3IMYHBIX YYEOHBIX CUTYalHMSIX, a TAKKE B pPEaTbHBIX JKU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C XHUMUEW. B mporpamMme mo XuMHuM NpEeAMETHBIE PE3YJIbTAThI MPEACTABIEHBI 1O
rojiam U3y4eHusl.

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnndeckas XUMHUs» OTPaKaroT:

Cc(OPMHPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPraHUYeCcKOW XHMHUHU B
CHCTEME €CTECTBEHHBIX HAyK M €€ poJIi B 00ECIIeYeHNH YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA
B PELICHUH MPOOIIEM 3KOIOTHYECKOM, SHEPreTHYECKON U MHUIEBOM 6€30MaCHOCTH, B Pa3BUTHH
MEIUINHBI, CO3/IaHUM HOBBIX MAaTE€pPHaJIOB, HOBBIX HCTOYHHUKOB JHEPTUHU, B OOECIeueHUU
PaIMOHAIBLHOTO MPUPOIONOIL30BaHUS, B (POPMUPOBAHIUN MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YeloBeKa, a TaKKe SKOJIOIMYecKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/10pOBBIO U
MIPUPOIHOM CpeJe;

BJIICHUE CUCTEMOM XMMMUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
MOHATUS — XMUMHUYECKHH 3JIEMEHT, aTOM, S/IpO U AJIEKTpOHHast 00osiouka aToma, s-, p-, d-
aTOMHBbIE OpOUTANIM, OCHOBHOE U BO30YKAEHHOE COCTOSIHUS aTOMa, TMOPHIM3AIUS aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHMS,
XUMHYECKas CBSI3b, MOJb, MOJIIpHAash Macca, MOJISIpHBIH OO0BEM, YITIEpPOIHBIH CKEJIET,
(GyHKIIMOHATIbHAS TPYINa, pajuKall, CTPYKTYpHbIE (opMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), U30MEPHUSI CTPYKTypHasi M MPOCTPAHCTBEHHAsl (F€OMETpUUYECKasi, ONTHUYECKas),
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M30MEpPBI, TOMOJIOTHUECKUN PsAJl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOJ- U a30TCOAEpIKaIUe
OpPraHUYECKUE COEAUHEHHUS, MOHOMED, ITOJINMEDP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE
COCIMHEHMUS; TEOpUHU, 3aKOHBI (repuoanueckuil 3akon [{. . MenpaeneeBa, Teopusi CTpOCHUS
opranuueckux BemiectB A. M. BymiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpAaHEHMs W TPEBPALICHUS HHEPIUU IMPU XUMHUYECKUX PEAKIMSX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XMMHH, MUPOBO33DCHUECKHE 3HAHMS, JICKAIUE B OCHOBE NTOHUMAaHUSA
IIPUYMHHOCTH W CUCTEMHOCTHM XHUMHUYECKUX SIBJICHUH; NPEIACTABICHUA O MEXaHU3Max
XUMHMYECKHX pEaKUui, TEPMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX HX
IIPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB U IPYII aTOMOB B MOJIEKYyJaX (MHIYKTUBHBIM U
Me3oMepHbIi 3 dexTrl, opueHTanThl | u Il pona); dhakronoruueckue CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH U 0€30IIaCHOM MCIIOJIb30BAHUM BaKHEMIIMX OPraHMYECKHUX BEILLIECTB B
OBITY M MPAKTHYECKON NEATETBHOCTH UYEIOBEKa, OOIMX HAYYHBIX MPUHLIUIAX XMMHUYECKOTO
MIPOU3BO/ICTBA (HA MMPUMEPE MPOU3BOACTBA METaHOJIA, TepepaboTKH HEPTH);

C(OPMHUPOBAHHOCT ~ YMEHMH:  BBIABIATH  XapakTepHble IMPU3HAKU  IOHSTHUH,
YCTaHABIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE IOHATUS IPU ONUCAHUU
COCTaBa, CTPOCHMSI U CBOMCTB OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTb YMEHUII:

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUIECKUX BEIIECTB;

COCTaBJIATh YypaBHEHUS XMMMYECKHX PpEaKUUd U pacKpblBaTb UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMA IMOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
OajmaHca 3TUX peaklHid, peakuuil MOHHOrO OOMeHa MyTEM COCTaBJICHUS HUX HOJHBIX M
COKpalIEHHBIX MOHHBIX YPAaBHEHMUI;

U3rOTABJIMBATh MOJEIM MOJIEKYJ] OpPraHWYECKMX BELIECTB I WJUIIOCTPAlMM HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

cOPMUPOBAHHOCTh ~ YMEHMM:  yCTaHaBIMBaTh  MPUHAIEKHOCTH  HM3YyYEHHBIX
OpPraHMYECKUX BEIECTB IO UX COCTaBy M CTPOEHHUIO K OINpeAeNEHHOMY Kiaccy/Tpymie
COEMHEHMH, 1aBaTh UM Ha3BaHus 1o cuctemarnueckoit Homenkinarype (IUPAC) u npuBoauth
TPUBUAJIbHBIE Ha3BaHUS NI OTAENbHBIX MpPEICTaBUTENIEH OPraHUYECKUX BEILECTB (ITHIIEH,
alleTUJIEH, TOJYOJI, TITULEPUH, STUIICHIJIUKOIIb, (DeHO, POpMaIbAET I, alleTalbIeT U], alleTOH,
MypaBbHHAs KUCJIOTA, YKCYCHas KMCJIOTA, CTEAPUHOBAs, OJIEMHOBAs, AJIbMUTHHOBAS KUCIIOTHI,
[JIMIWH, QJIaHUH, MallbTo3a, (QPYyKTO3a, aHWIUH, AUBHUHMI, W30MPEH, XJIOPOIPEH, CTUPOI U
JpyrHe);

C(OPMHUPOBAHHOCTh YMEHHS OMNpPENENATh BUJ XMMUYECKOH CBS3M B OPraHUYECKHUX
COeTMHEHMIX (KOBAJICHTHAs! U MOHHAs CBS3b, G- U M-CBSA3b, BOJOPOHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHUS NMPUMEHATH MOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeuiectB A. M. bytiepoBa a1 00bsicCHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCT, YMEHHUH XapakTepU30BaTh COCTaB, CTPOEHHUE, (PHU3UUYECKUE U
XMMHUYECKHE CBOMCTBA THUIMYHBIX IPEACTABUTENEH pa3IUYHBIX KIJIACCOB OPraHUYECKUX
BELIECTB: QJIKAHOB, IMKJIOAJIKAHOB, AQJIKEHOB, QJKaJUEHOB, AaJKWHOB, APOMATHUYECKUX
YTJIEBOIOPO/I0B, CIUPTOB, AJIbJIETHA0B, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTBIX M CI0KHBIX
3¢ UpOB, KUPOB, HUITPOCOSAUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIeBOAOB (MOHO-, IH-
U TOJINCAaXapuOB), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEX]IYy HUMH YypaBHEHUSIMU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIMN C UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;
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c(OPMHPOBAHHOCTh YMEHHs IOATBEPKAATh HAa KOHKPETHBIX IPHMEpax XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUH OT KPATHOCTH U THUIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI3M ), B3AUMHOTO BIIUSTHHS aTOMOB M TPYII aTOMOB B MOJICKYJIax;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHHKH YIIICBOJOPOJHOTO CHIPhS
(HedTh, IPUPOAHBINA Ta3, Yrojib), CIIOCOOBI €ro NMepepadoTKH U MPAKTHYECKOE NMPUMEHECHHUE
IIPOAYKTOB IEpepabOTKH;

C(OPMHUPOBAHHOCTh BJIAJCHHUSI CUCTEMOIH 3HaHMH O €CTECTBEHHO-HAy4YHBIX METOJax
NIO3HaHUS — HAOJIOJEHUH, W3MEPEHUH, MOJEIUPOBAHUM, SKCIEpUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTE YMEHHS NPUMEHITH OCHOBHBIC OIEPAllMd  MBICIUTEIbHOU
NESITEeNbHOCTH — aHAJIU3 W CHUHTE3, CpPaBHEHHE, 00O0OIIEHUE, CHCTEeMAaTU3AIUI0, BBISIBICHHE
MPUYMHHO-CJICICTBEHHBIX CBSI3€H — JJISl H3y4YECHHUsI CBOWCTB BEIIECTB U XMMUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTH YMEHUH: BBISBIISITH B3aUMOCBSI3b XUMHUECKUX 3HAHUHN C TOHSATHSIMHU
U TPEJICTABICHUSMU JPYTHX €CTECTBEHHO-HAYYHbBIX MPEAMETOB s 0ojiee OCO3HAaHHOIO
MIOHUMAaHMsI CYIIHOCTH MaTe€pHaIbHOIO €IMHCTBA MUPA, UCIOIb30BATh CUCTEMHBIE 3HAHUS 110
OpPraHUYeCKOM XUMHUHU /17151 00bSCHEHHS M IPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-
Hay4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: IMPOBOAUTH PACUYETHl MO XUMHUYECKUM (opMmyiaM |
YpaBHEHHSIM XMMUYECKHX PEAKIMiA C UCIOIb30BAHNEM (DPU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOMIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKICHUIO XUMHUYECKOW (DOPMYJIbI BEIIECTBA 10 U3BECTHBIM MAaCCOBBIM JOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATh C TIO3ULIUI
9KOJIOTUYECKOM 0€30MacHOCTH MOCEICTBUS OBITOBOW M NMPOU3BOACTBEHHOW NEATEIBLHOCTH
YeJIOBEeKa, CBSI3aHHOW C IepepaOOTKON BEIECTB, MCHOJIb30BATH MOJYUYEHHbIE 3HAHUS JUIS
MIPUHSATHUS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTH YMEHUI: CAMOCTOSTEIBHO INIAHUPOBATH M MIPOBOAUTH XUMHUECKUH
OKCHEPUMEHT (TIOTyYeHHE M HW3YyYeHHE CBOMCTB OpPraHWYECKHX BEIIECTB, KauyeCTBEHHBIC
peaKkIy YTIeBOJAOPOAOB DPA3JIMYHBIX KIACCOB W KHCIOPOACOACPKAIINX OPTaHUYECKUX
BEIIECTB, pellIeHHE HIKCIIEPUMEHTAIbHBIX 33/1a4 10 PAcllO3HABAaHUIO OPraHUYECKUX BELIECTB) C
COONIIOJICHMEM TpaBuJI  O€30MacHOro OOpalleHus C BellecTBaMM U JIAOOPaTOPHBIM
obopynoBaHueM, (HOpMyIUpOBaTh LENb MCCIEAOBaHM, MPEACTABIATh B Pa3IndHON (popme
pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

co0JII0AaTh MpaBuia SKOJIOTHYECKH 11eJIeCO00pa3HOro MoBeACHUs B ObITY U TPYAOBOI
JESTeTPHOCTH B IEJSIX COXPAaHEHHSI CBOETO 3/I0POBBS, OKPYXKAIOIIEH MPUPOJHOW Cpelbl U
TOCTIDKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIC OPTaHU3MBI ONPENEIEHHBIX
OpraHUYeCKUX BELIeCTB, MOHUMast cMbIch nmokazatens [1JIK;

aHAJM3UpPOBaTh  I11€IECOOOPA3HOCTh  NPUMEHEHUsT  OpraHMYeCKHX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUS COOTHOLICHUS PUCK-TI0JIB3a;

C(OPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIATH IEJIEHANPABICHHBI MOUCK XMMUYECKOH
nH(pOpMallUK B PA3IMYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-Hay4yHas JIUTeparypa, CpeacTBa
MaccoBoil mHpopMmanuu, MHTEpHET W Apyrue), KPUTHYECKH aHATM3UPOBATH XHUMHUYECKYIO
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nHpopMaIuio, nepepadbaTeiBaTh €€ U UCIOIH30BATh B COOTBETCTBUHU C ITOCTABICHHON y4eOHOM
3a7a4ei.

11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUs Kypca «OOmass M HeopraHUYecKas XHUMHS»
OTpaXKaroT:

chOpPMUPOBAHHOCTh  MPEACTaBICHHUI: O  MaTepuaJbHOM  E€AMHCTBE  MHpa,
3aKOHOMEPHOCTSX U [I03HABAEMOCTH SIBJICHUM IPUPO/IbI, O MECTE U 3HAYEHUN XUMHH B CHCTEME
€CTECTBEHHBIX HayK U €€ POy B 00ECIeUeHUN YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOIEM
HKOJIOTMYECKOM, HSHEPreTHUecKOd M THIIEeBOM Oe30MacHOCTH, B pPAa3BUTUU MEIUIUHBI,
CO3/IaHUU HOBBIX MATEPUAIOB, HOBBIX UCTOYHUKOB SHEPTUH, B 00ECIICUCHUN PAllMOHAIBLHOTO
MPUPOIONONB30BaHuUs, B (HOPMUPOBAHHH MHUPOBO33PCHHSI M OOINEH KYJIBTYpHl YEJOBEKa, a
TaKXKe KOJIOTUICCKU 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHON CPE/IE;

BJIAJICHUE CHUCTEMON XMUMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMUYECKH 2JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, SJIEKTPOHHAs 000JI04YKa aToMa,
s-, p-, d-aTomMHBIE OpOUTATH, OCHOBHOE W BO30YXIEHHOE COCTOSHHUS aToma, TUOpHUIU3AIUS
aTOMHBIX OpOuTanei, MOH, MOJEKYyJa, BaJE€HTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKasi CBsI3b (KOBaJCHTHAs, WOHHAs, MeETaJNIM4ecKasi, BOJOPOJHAas),
KpUCTAJUTMYECKasi peni€éTka, XUMHUECKasi peakiiysi, pacTBOp, JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
JJEKTPOJUTUYECKAS JUCCOIMAIMs, CTENEeHb IUCCOLMAIlMU, BOJOPOJHBIM IOKa3aTeb,
OKHUCJIUTEh, BOCCTAHOBUTENb, TEIUIOBOM J(PQPEKT XHUMHUYECKOW PEaKIUU, CKOPOCTh
XUMUYECKOM  peaKkIuu, XHMMHYECKO€ paBHOBECHE, TEOPHUHM U  3aKOHBI  (Teopus
3IIEKTPOJIUTHYECKON JHUCcolauu, Tnepuoandeckuid 3akoH .M. MeHnneneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS YHEPTUU NP XUMHUUYECKUX
peaknusx, 3aKoH T[IOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIeKAIIUE B
OCHOBE TOHUMAHMS TPUUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUN; COBPEMEHHBIC
MPEACTABICHUSI O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJISPHOM U
HaJIMOJICKYJIIPHOM YPOBHSX; TIPEACTABICHUS O MEXaHU3MaX XHUMHYECKUX PpEeaKIui,
TEPMOJAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XUMHUYECKOM
PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax; (PaKTOIOTUYECKHE CBEIACHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUHU U 0€30MacHOM MCIOJB30BAHUU BKHEHIIINX HEOPTAHUYECKUX BEIIECTB B
OBITY U MPAKTUYECKON NEATEIBHOCTH YeJIOBeKa, OOIUX HAYYHBIX MPUHIHUIAX XUMUYECKOTO
MIPOU3BOJICTBA;

chOPMUPOBAHHOCTh ~ YMEHHUH: BBISIBIATH  XapaKTepHbIE MPHU3HAKA  TOHSTHIA,
YCTaHABIIMBATh WX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TPHU OMHCAHUU
HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpMHUPOBAHHOCTh YMEHHS MCIIOIB30BaTh XUMUYECKYIO CHMBOJIMKY JIJISI COCTABIICHUS
(dbopMyn BeHIECTB W YpaBHEHUW XUMHUYECKUX DPEAKIUN, CUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHble HA3BaHUS OTJIEIbHBIX BEILECTB;

cOPMUPOBAHHOCTh YMEHHUS OINpPEAENSATh BAICHTHOCTh U CTEMEHb OKHUCICHHS
XUMHYECKHUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBs3M (KOBaJCHTHAs, MOHHAs,
MeTaJJT4ecKasi, BOAOPOIHAS ), TUIl KPUCTAJUTHUECKOHN PEIIETKN KOHKPETHOTO BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBHCHMOCTH CBOWMCTB BEIIECTB OT BHJIA
XUMHUYECKOHN CBSA3HM U TUIA KPUCTAIUITMUECKON PeléTKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;
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c(hOpPMUPOBAHHOCTh YMEHUH: KJIacCH(UIIUPOBATH: HEOPTaHUYECKHE BEIIECTBA MO UX
COCTaBYy, XUMHUYECKHE PEAKIMH MO Pa3IuYHbIM MPU3HAKAM (YHCIY U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J((}EKTy peakiuu, U3MEHEHUIO CTEMEHEH OKUCICHUS DIIEMEHTOB,
00paTUMOCTH, yYaCTHIO KaTallu3aTopa W JPYTUe); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U
KPUTEPUH I KIacCU(UKAIIMN U3y9aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHi;

c(hOPMHUPOBAHHOCTh YMEHHsSI PACKPBIBATh CMBICI Iepuoandeckoro 3akona J[. U.
MeHnneneeBa W JIEMOHCTPUPOBATh €r0  CHUCTEMATH3HUPYIOIIYI0, OOBSACHHUTEIBHYIO H
MMPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh AJICKTPOHHOE CTPOSHHUE aTOMOB U HOHOB
XUMHUYECKHUX DJIEMEHTOB IIepBOro—4eTBEPTOro mnepuonos llepumommyeckon cucremsr [I.M.
MenaeneeBa, UCIIOIb3YS MOHITHS «OHEPrETUUECKUE YPOBHUY, «IHEPrETUUECKUE TTOLYPOBHU,
«s-, p-, d-aToMHBIE OpOUTaNM», «OCHOBHOE M BO30YKIEHHOE IHEPIETHUYECKUE COCTOSIHHS
aToMay; OOBSCHSATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX JJIEMEHTOB U HUX
coelMHeHU 1o mnepuogam u rpynnam llepuonnueckoir cucremsl [[. M. Menneneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS UX JICKTPOHHBIX 000JI0UEK;

cOpPMUPOBAHHOCTh YMEHHMIi: XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XHUMHUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKIAATh CYIIECTBOBAHUE I'€HETUUECKOU CBS3HU
MEXKJYy HEOPraHMYECKMMHU BEIIECTBAMM C IOMOLIBIO YPAaBHEHHH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

c(hOpPMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh CYIIHOCTb: OKHCIUTEILHO-
BOCCTAHOBUTEBHBIX PEAKIUN TIOCPEACTBOM COCTABIICHUSI AJIEKTPOHHOTO OajaHca JSTUX
peaKuuii; peakinii HOHHOTO OOMEHa MyTEéM COCTABIICHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX
yYpaBHEHUMN; peakuuid TUAPOIM3a; peakuuid KoMIuiekcooOpa3oBaHHsl (Ha mpUMepe
TUIPOKCOKOMITJIEKCOB ITMHKA W aJTIOMUHUSA);

c(OPMHUPOBAHHOCTh YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHHS XHUMHUYECKHUX
peakuuii ¢ y4€TOM HMX SHEPreTUYECKUX XApPAaKTEPUCTUK, XaApPAKTEpP HU3MEHEHUS CKOPOCTH
XUMHUYECKON PEaKIluU B 3aBUCUMOCTHU OT PAa3JIMYHBIX (PaKTOPOB, a TAKKE XapaKTEep CMEIIECHUS
XUMHUYECKOI0 paBHOBECHS O] BIUSHUEM BHEIIHUX Bo3jaelcTBul (mpuniun Jle llatense);

c(hOPMHUPOBAHHOCTh YMEHUSI XapaKTePH30BaTh XMMHUYECKHE pEaKIMH, JIeKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJTYYSHHs CEPHON KUCIOThI, aMMHUaKa, 00II1e HayYHbIe TPUHIIUITHI
XUMHUYECKUX TMPOHU3BOJCTB; I11€71ecOo00pa3HOCTh MPUMEHEHHUS HEOPTraHMYECKUX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHHUS PUCK-TIONB3a;

c(hOpPMUPOBAHHOCTh BJAJICHUS CHUCTEMOW 3HAHUI O METOAAaX HAay4yHOTO MO3HAHUS
SIBIIGHUW TIPUPOJIBI — HAOIOZCHHE, U3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBCHHBIX HAayKax, YMEHHs TMPUMEHSITh 3TH 3HAHHS TPU
IKCTICPUMEHTAIbHOM HCCJICIOBAHUH BEIIECTB U JUISI OOBSCHEHUS XUMHUYECKUX SBJICHUMH,
HMEIOIUX MECTO B MPHUPOJE, MPAKTUYECKON IEATETbHOCTH YEJIOBEKA W B MOBCEIHEBHOM
KU3HU,

c(hOPMUPOBAHHOCTh YMEHUS BBISBIISITH B3AUMOCBSI3b XUMHUECKUX 3HAHUH C MOHATHUSIMU
U TPEeACTAaBICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl 0OJiee OCO3HAHHOTO
IMOHUMaHUs MaTEPUAIILHOTIO €IMHCTBA MUPA;

cOPMUPOBAHHOCTh yMEHHSI TPOBOAUTH PACYEThl: C HCIOJB30BAHUEM TOHSATUI
«MaccoBasi JI0JIsl BEIIECTBA B paCTBOPE» U «MOJIApHAs KOHUEHTPALIMS»; MacChl BEIIECTBA WIIN
0o0béMa raza TO H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0BEMY OIHOTO U3
YYaCTBYIOIIUX B PEAKIMH BEIICCTB; TEIUIOBOTO A(ddeKkTa peaknuu; 3HAYCHHS BOJIOPOTHOTO
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II0Ka3aTessl pacTBOPOB KHCJIOT M IIENOYEH C M3BECTHOM CTENEHbIO OUCCOLMALMU; MacChl
(0O6bEma, KOMUECTBA BEIIECTBA) NMPOJYKTA PEAKIMH, €CIIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO
B BHJIE PACTBOpA C ONPENCIEHHOW MAacCOBOM JI0JE€M pacTBOPEHHOIO BEIIECTBA WIH JAaHO B
M30BITKE (MMEET MPUMECH ); IOIH BBIX0J1a MPOYKTA PEaKnU; 00bEMHBIX OTHOIICHUI! ra3oB;

c(hOpPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO IJIAHUPOBATH M MPOBOJIUTH XUMUYECKUN
SKCIIEPUMEHT (TMPOBEACHUE pEaKIHMi HOHHOrO OOMEHa, MOJTBEP)KIECHUE KaueCTBEHHOTO
COCTaBa HEOPraHMYECKUX BEUIECTB, ONPENEICHUE CpPEebl PACTBOPOB BEUIECTB C MOMOUIBIO
WHMKATOPOB, U3YUYECHUE BIMSHUS PA3IMUHBIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOMN peakiuu,
pellIeHre SKCIIepUMEHTANIBHBIX 3aa4 10 TeMaM «MeTtamib» 1 «Hemeramib») ¢ cootoienneM
npaBua 0Oe30macHOro OOpalieHusi C BEIIeCTBAaMH M JAOOPAaTOPHBIM  00OPYAOBaHUEM,
(dbopMyIHpOBaTh IENIb HWCCIEAOBAHMS, MPEACTABIATh B PazIUYHONW (opMe pe3ylbTaThl
JKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCT;

c(hOpPMHUPOBAHHOCTh YMECHHIA: COONIOAATH MPaBHJIA MOJIb30BAHUS XUMUYECKON TTOCYIOM
u 7abopaTopHbIM 000pYyIOBaHHEM, OOpalleHHs C BELIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU [0 BBINOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB, JKOJIOTUYECKU
11e71eco00pa3HOro MOBECHUS B ObITY U TPYAOBON NEATEIBHOCTH B LIETSAX COXPAaHEHUS! CBOETO
310POBbS, OKPYKAKOIIEH NPUPOAHOW Cpelapl U JOCTUKEHUA €€ YCTOMYMBOIO pa3BUTHS,
OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JCHCTBUS HA KHUBBIE OPraHU3Mbl OIpPEAEIEHHBIX
HEOPraHMYECKUX BEIECTB, MOHMMAas cMbIci mokasaresns [11K;

c(OPMUPOBAHHOCTh YMEHHUH: OCYIICCTBISAThH ICJICHANIPABICHHBIN MOUCK XUMHYECKON
nHGOpMANY B Pa3IMYHBIX MCTOYHHUKAX (HAy4YHAs W y4eOHO-Hay4Has JIUTEpaTypa, CpeiCcTBa
MaccoBod mH(popmauuu, VHTepHET U apyrue), KPUTHYECKU aHAIU3HPOBATh XMUMHUYECKYIO
uH(popmaluio, nepepadaTbiBaTh €€ U UCIOIB30BATh B COOTBETCTBUU C MOCTABIEHHOW yueOHOMI
3a7a4ei.
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JIuct cormacoBanus k qoxkymenty Ne 30 ot 01.09.2023
Wuunnmatop cornacosanust: [Tapdpunosa H.B.
CornacoBanne nauuuposano: 01.11.2023 11:06

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Mapguiosa H.B. 01.11.2023 - 11:06
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