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HNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpaMma o XMMHUHM Ha ypOBHE CpeAHEro oOImero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 obOpaszoBanuu B Poccuiickoit ®enepanum»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepalbHOW 00pa3oBaTEIbHON MPOTrPaMMEI CPEIHEro OOIIero
obpazoBanusa(@OIl COQO), mnpencraBnenHsix B DenepaibHOM TOCYJapCTBEHHOM —00pa30oBaTENbHOM
cragnapre COQO, ¢ yuérom Konmemnuu npenonaBadus y4eOHOro mpeaMera «XuMus» B 00pa30oBaTEeIIbHBIX
opranmzanusx Poccuiickoii denepanuu, peaau3yroONUX OCHOBHBIE 00pa30BaTeNbHBIC NPOTPaMMBI, H
OCHOBHBIX TIOJIOKeHHH «CTpaTeruu pa3BUTHs BocmuTaHusa B Poccuiickoit @enepannn Ha nepuoxn mo 2025
rona» (Pacopsoxenue IIpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

XvuMHUST Ha YpOBHE YIIyOJEHHOTO W3yYeHUS 3aHHMaeT BaXHOE MECTO B CHCTEME E€CTECTBEHHO-
HaygyHOro oOpasoBanusi yuammxcsi 10 xmacca. M3yueHme mpeaMmeTa, peann3yeMoe B  YCIOBHSIX
muddepeHInpoBaHHOr0, MPO(HUIFHOTO O00y4YeHHs, NPU3BaHO O0OecrmedYnTh O00meo0pa3oBaTEeNbHYI0 H
OOMIeKyIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJBI, HEOOXOAWMYIO ISl ajanTalud UX K OBICTPO
MEHSIONINMCSI YCIIOBUSIM JKM3HM B COIMYME, a TakXKe IS TPOJOIDKEHHS OOy4YeHHs] B OpPTaHHM3AIHSIX
po(hecCHOHaTBHOTO 00Pa30BaHus, B KOTOPHIX XUMUS SBISIETCS OJHOW U3 TPHOPHUTETHBIX TUCIUTLTIH.

B mporpaMme no xuMuu HazHaueHHUE MpeaMeTa « XUMISD TIOdydaeT MoIpOOHY0 HHTEPIPETAIHIO B
COOTBETCTBHH ¢ OcHOBoOMoNMarawmumi mooxeansMa GI'OC COO o B3anMo00yCIOBIEHHOCTH IIETIeH,
CoJlepKaHus, pe3yabTaTOB O0yUeHUS U TPeOOBaHH K YPOBHIO TIOATOTOBKH BBIITYCKHHUKOB.
CBHIETETECTBOMTOMYSBIISIOTCACIIE Y FOIIUEBHITOTHIEMBIETIPOTPAMMONTTIOX UIMUAN () yHKITHH :

®  uH(pOPMAIMOHHO-METOIMYECKAs, pealli3allis KOTOPO 00SCIICUBACT OIYUCHHE PEACTABICHHS
0 LeNsIX, COAepKaHWW, OOIIeH CTpaTeTWu OOYYCHHS, BOCIIUTAHUS W PAa3BUTHS OOYYArOMIMXCS
CpeICTBaMH MpeIMeTa, N3y9aeMOoro B paMKaX KOHKPETHOTO MPOoduIs;

®  OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeayCMaTpUBAaeT  ONpPEICIICHUE: PHUHIIUIIOB
CTPYKTYPUPOBAHMSI M TOCJICIOBATEILHOCTH U3YyUCHUST YUYESOHOr0 MaTepuana, KOJIMYSCTBCHHBIX H
KQueCTBCHHBIX €ro XapaKTEePUCTHK; TOJXOA0B K (OPMUPOBAHHUIO COJICPKATEIHHOW OCHOBBI
KOHTPOJIS W OLEHKA OO0pa30BaTENIbHBIX JOCTMDKCHUH OOYYaloIIUXCsi B paMKaX HTOrOBOM
aTTecTaluu B (popMe €MHOT0 rocyAapCTBEHHOI0 3K3aMEeHa 110 XUMHH,

[IporpamMma st yriry0iaEHHOTO U3YUYCHHS XUMHH:

®  yCTaHABJIMBAET WHBAPHUAHTHOE MPEIMETHOE COJEpXKaHHUe, 00sS3aTeNbHOE IS U3YyYSHHS B paMKax
OTJICNBHBIX TpOQUIeH, MpeaycMaTpuBacT paclpeieiicHHe U CTPYKTYPUPOBAHUE €ro 10 Kiaccam,
OCHOBHBIM COJICPKATEIIbHBIM JIMHUSM/pa3jieiiaM Kypca;

e 1aéT MpUMEpHOE paclpe/ielieHne yaeOHOro BPeMEeH!, pEKOMEHTYeMOT0 JUIsl H3yYeHHSI OTAETbHBIX
TeM;

e TIpe[UIaraeT MPUMEPHYIO MOCIEA0BaTENbHOCTh H3YYCHUS YyIeOHOTO MaTepraia ¢ yY4ETOM JIOTHKH
MTOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3€H;

e aéT METOJMYECKYI0 WHTEPIpPETAIUI0 LeJed W 3aJa4 M3ydeHHs MpeaMeTa Ha YriayOJIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX INPHOPUTETOB B CHUCTEME CPEIHEro o0Iero oOpa3oBaHUs,
COJIEPXKATEIILHOW  XapaKTEPUCTHUKU  IUIAHUPYEMBIX  Pe3yJbTaTOB  OCBOCHHS  OCHOBHOWM
o0pa3oBaTeabHON MPOrpaMMbl CPETHETO OOIIero 0O0pa3oBaHMs (JIMYHOCTHBIX, METAIPEAMETHBIX,
MPEeIMETHBIX), a TakXke C YYETOM OCHOBHBIX BHUIOB Y4e€OHO-TIO3HABATENBHBIX JCHCTBUH
00yJaronerocs o OCBOCHUIO COJICPIKaHUs MpeMeTa.

[lo BceM Ha3BaHHBIM MO3WIMAM B TPOTpaMMe IO XUMHH MPEIyCMOTPEHA IMPEEMCTBEHHOCTh C
o0OyuyeHHeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero oOpazoBaHHs. 3a TMpeneilaMH YCTaHOBJICHHOH
MPOrpaMMOM TI0 XMMHUHU 00S3aTENBbHON (MHBapUaHTHON) COCTABISIONICH COJIepKaHUS y4eOHOTO TpeaMera
«XuMUD» 0CTaéTCsS BO3MOKHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABIISIONIEH, KOTOpas TOJKHA ONPEACIIAThCS
B COOTBETCTBHH C HANPaBICHUEM KOHKPETHOTO MPOoduIisi 00y4eHusI.

B cootBerctBun ¢ koHnentyanbHeiMu TonoxkeHusiMu PI'OC COO o HazHAYEHUM MPEAMETOB
0a3oBoro m yriryOn€HHOTO ypoBHE# B cucreMe nudepeHIUpoBaHHOTO OOydYeHHS Ha YPOBHE CPEIHETO



obmero oOpa3oBaHHWA XHWMHS Ha YpOBHE YriyOJAEHHOTO W3YYEHHUS HANpPaBICH Ha peaTu3allnio
MPEEMCTBEHHOCTH C IOCTEIYIONIMM DTAlOM IOJNyYeHHS XUMHUYECKOTO O0pa3oBaHUs B paMKaxX H3YyUCHHUS
CTHCIUANBHBIX €CTECTBEHHO-HAYYHBIX W XHMHUYECKUX IUCIUIUIMH B BY3aX WM OPTraHU3AIMAX CPEIHETO
mpoecCHOoHaNbHOTO 00pa3oBaHms. B 3TOH CBsI3M W3ydeHHE TMpenMeTa «XHMHUS» OpPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pACHIMPEHUE W YIIyOJicHHE TEOPETHYECKOH W MPAaKTHYECKOH MOJArOTOBKU
00yJarommxcs, BBIOPABIINX OINpeNeNE€HHbI Mpoduiah O0O0y4eHHs, B TOM UYHCIE C IEePCIeKTHBOMN
MOCJIETYIOMIETO MOMYYCHUST XUMUYECKOT0 00pa30BaHus B OpraHU3alisIX NpoQecCHOHATLHOTO 00pa30BaHusI.
Hapsny c atum, B cBete TpeboBannit ®PI'OC COO k muraHHpyeMBIM pe3ylbTaTaM OCBOCHHS (pemepaabHOH
o0pa3oBaTeNbHONH MPOrpaMMBI  CpedHEero oOmero o0pa3oBaHWS W3Y4YeHHE TmpeaMera «XUMHDY
OPHCHTHUPOBAHO TAaK)KE€ Ha pENICHHE 3aad BOCIUTAHUS U COIHATBHOTO Pa3BUTHS OOYYAIONIMXCS, Ha
(dopMHpoBaHUE Yy HUX OONICHHTEIUICKTYalbHBIX YMCHHU, YMEHHH palloHaU3aluyd yIeOHOTO Tpyla H
0000IEHHBIX CIIOCOOOB NEATETHHOCTH, HMEIOIINX MEKIMCITUTLTUHAPHBIN, HaJIPEIMETHBIH XapakTep.

CocrapnsromuMy npeaMeTa « XUMHUs» Ha YPOBHE YIITyOJIEHHOTO W3YyUYCHHS SBISIOTCS YrTyONEHHBIE
Kypchl — «Opranuueckas xumusi» u «OO0mmas 1 HeopraHuueckas Xxumusi». Ilpu onpeneneHnn moaxomoB K
0TOOPY U CTPYKTYPHON OpPraHU3AIUU COJIEPIKAHUSI 3TUX KYPCOB B ITPOrpaMMe M0 XMMUH 32 OCHOBY ITPHHSITHI
nonoxennss PI'OC COO o paznuunsix 6a30BOT0 U YrIIyOIEHHOTO YPOBHEH U3yUCHHUS TIpeAMETa.

OcHoBy conepxanusi KypcoB «Opranumdeckas xumus» u «OOmas W HeOpraHMuecKas XUMHUD»
COCTAaBJIACT COBOKYIMHOCTH IMPEAMETHBIX 3HAHUM U YMCHHﬁ, OTHOCAIIINXCA K 6330BOMy YPOBHIO M3Yy4YCHUA
npeaMmera. JTa cUcTeMa 3HAaHHMW MONy4aeT ONpeAeiCHHOE TEOpEeTHYEeCKOoe MAOTIONHEHHE, IMO3BOJISIoNIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINHA 00BEM (akToNoruuecKkoro Marepuaia. Tak, Ha yriayOnéHHOM
YPOBHE HW3y4YeHHs MpeAMeTa oOecreueHa BO3MOXKHOCTh 3HAYMTENBHOIO yBeTHUeHHs 00bEMa 3HAHWH O
XAMUYECKAX OJJIEMEHTaX M CBOMCTBAX WX COEAWHEHHH Ha OCHOBE pACIIUPEHUS W  yriyOJeHus
MpeICTaBICHUIl O CTPOCHHM BEHIECTBA, XMMUYECKOW CBS3M W 3aKOHOMEPHOCTSX NPOTEKAHHs PEaKIUH,
paccMaTpuBacMbIX C TOYKU 3PCHUA XUMHUUYECKON KUHETUKU U TEPMOAVHAMUKHU. I/IsyquHe MEPUOAUICCKOTr0o
3akoHa W [lepuomnveckoi CHCTEMBI XUMHYECKHX OJJIEMEHTOB 0a3WpyeTcss Ha  COBPEMEHHBIX
KBAHTOBOMCXAHUYCCKUX TMPEACTABICHUAX O CTPOCHHU aToma. XUMHUYeCcKasi CBSI3b O6’bﬂCHﬂCTCﬂ C TOYKH
3pEHHsI JHEPreTHYEeCKUX HM3MEHEHHH Npu e€ o0pa3oBaHMM WM pa3pylICHHH, a TAaKKe C TOYKH 3PEHHS
MEXaHM3MOB €€ 00pa3oBaHus. M3yueHne THUIIOB peakiuii JOMoIHsAeTCS GOPMUPOBAHUEM MPEICTABICHUH 00
AIIEKTPOXUMHUUECKUX TPOIECCaxX M AJNEKTPOJIM3E PACIUIaBOB U PaCTBOPOB BEIIECTB. B Kypce opraHn4eckoit
XMMUU TIPH PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COEIMHEHHH YesieTcsi 0c000e BHUMaHUE BOIPOCaM
00 2JIeKTPOHHBIX 3 PeKTax, 0 B3AUMHOM BJIMSHUMA aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIIui.

Ocoboe 3HaYeHne UMEET TO, YTO Ha CO/IePKaHNe KypCOB XUMHUH YIITyOJIEHHOTO YPOBHS U3yUYCHUS JIJIsS
KJIaCCOB OTpee€HHOro npod s (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JAOMOIHEHHWH K o0mei
CHCTEMEe MPEIMETHBIX 3HAHWMN) OKA3bIBAIOT BIMSHUE CMEXHbIC MPEeaMeThl. Tak, HalpuMep, B COJCPKaHUM
npeaMera sl KJIacCOB XUMHUKO-(puzndyeckoro mpoduis Oonbilloe 3HAYCHHWE OyIyT HWMETh SJIEMEHTEHI
yueOHOro MaTepuana mo oobied xumuu. [Ipu U3ydeHnu npeaMera B JAHHOM CIIydae akleHT OyAeT chenaH
Ha OONIHOCTh METOJIOB TO3HAHWS, OONHOCTh 3aKOHOB W TEOPUHl B XUMHH M B (HU3HMKE: aTOMHO-
MOJIEKYJISIpHAsT TeopHsi (MONEKYJIApHAs TEOpUs B (U3UKE), 3aKOHBI COXPAHEHHS MAacChl U DHEPTUH, 3aKOHbBI
TEPMOINHAMUKH, SJIEKTPOJIN3a, IPEJICTABIICHNS O CTPOSHHH BEILIECTB U APYTOe.

B T0 ke Bpems B conepKaHUM MpeaMeTa Ul KIacCOoB XHUMHUKO-OMOIOTHYECKOTO NpoduiIst O0mbLIIni
yIeNbHBIH Bec OyAeT MMeTh OpraHuyecKas XuMmus. B 3ToMm ciyyae mpenocraBiisieTcss BO3MOXKHOCTH JUIS
Oosiee 0OCTOATEIBHOTO PACCMOTPEHUS! XUMHUUECKONW OpPTaHU3alMU KJIETKH KaK OMOJOTMYECKOH CHCTEMBI, B
COCTaB KOTOPOH BXOISAT, K MPUMEPY, TaKU€ CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUIMHIBI, OCJIKH, YTICBOADI,
HYKJICMHOBBIE KHCIOTH U Jpyrue. Ilpum 3TOM 3HaHUS O cocTaBe M CBOWCTBAaX IMPEACTaBUTENEH OCHOBHBIX
KJIACCOB OPTaHMYECKMX BEIISCTB CIIy>KaT OCHOBOM I M3YYEHHs CYIIHOCTH HpoueccoB (OTOCHMHTE3A,
JIBIXaHWYSI, TUIICBAPEHMSL.

B mnane QopMupoBaHHsS OCHOB HAay4YHOIO MHPOBO33PEHHs, OCBOEHHs OOILIEHAayYHBIX METOJOB
MMO3HAHWSI W ONBITa MPAKTUYECKOr0 NPUMEHEHMsI HAy4YHBIX 3HAHWH H3Y4YCHHE NpeaMeTa «XHUMHUS» Ha
yrinyOJaEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBS3AX C Y4YEOHBIMHM IpeAMETaMH, BXOSIIUMH B



COCTaB MpEIMETHBIX obnacteil «EcTecTBeHHO-Hay4yHBIE TpeAMETh», «Maremarnka U HWHQOpMATHKa» U
«Pycckuil I3bIK U JIUTEPATYPAY.

[Ipu m3ydennn ydeOHOTO MpenMeTa «XWUMHS» Ha YIIyONEHHOM YpOBHE TaKkkKe, KaKk Ha YpOBHE
OCHOBHOTO W CpeIHEero oobmero oopasoBanus (Ha 0a30BOM ypoOBHE), 3a/1a4eil MepPBOCTETICHHON 3HAYUMOCTH
SIBIIIETCST (POPMHUPOBAHNE OCHOB HAYKH XMMHHU KaK OOJIACTH COBPEMEHHOTO €CTeCTBO3HAHWS, MPAKTUIECKON
NEeSTeFHOCTH YeJIOBeKa W OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHl. PemieHme s5Toil 3amaum Ha
yTIyOIEHHOM YpOBHE M3yUYeHHs IIPeIMEeTa MPEAToaraeT peaan3aliio TaKuX Ieleil, Kak:

(dbopMHpOBaHHE TPEACTABICHHUN: O MaTepHAIBLHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTSIX U
[I03HaBa€MOCTH SIBICHUN MPUPOABI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAayK U €€ BeaylIeH
poiu B 00ecTIedeHuH yCTOMYMBOIO Pa3BUTHA YEI0BEUECTBA: B PELICHUH NTPOOIIEM IKOJIOTMYECKOH,
SHEPreTHYECKOM M MHIIEBOM 0e30macHOCTH, B PAa3BUTHM MEIUIMHBI, CO3AAHUM HOBBIX
MaTepHaJIoB, HOBBIX  MCTOYHHMKOB  DSHEPIHH, B o0eCreyeHnd  PaLuOHAIBHOTO
IIPUPOAOIOIB30BaHMS, B ()OPMUPOBAHMH MHPOBO33PEHUS U OOLIEH KyJIbTYyphl UEIOBEKA, a TAKKE
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3JJ0POBBIO M IIPUPOAHOM Cpeae;

OCBOEHHE CHUCTEMBbl 3HAHHM, JIeXKaIlUX B OCHOBE XUMHUYECKON COCTaBISIOLIEH €CTEeCTBEHHO-
Hay4YHOW KapTHHBI MUpa: QyHIaMEHTAIbHBIX MOHATHH, 3aKOHOB U TCOPUH XMMHUHU, COBPEMEHHBIX
HpCI[CTaBJICHI/Iﬁ O CTPOCHHH BCUICCTBA HA PAa3HbIX YPOBHAX — aTOMHOM, MOHHO-MOJICKYJISIDHOM,
HAJMOJICKYJSIPHOM, O TEPMOJMHAMHUYECKMX W KHHETHYECKHX 3aKOHOMEPHOCTSAX IPOTEKaHUS
XMMUYECKUX PEaKLUui, 0 XMMHUYECKOM PaBHOBECHM, PAacTBOpax W AUCHEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX MPUHLUIAX XUMUYECKOTO IPOU3BOJICTBA;

¢dopmupoBaHue y O0Oy4YaroIIMXCs OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYCCKUX 3HAHWMA JUIsl OOBSICHEHUS KJIHOYEBBIX HMJICH M MpoOJeM COBPEMECHHOW XUMHH, IS
OOBSICHEHHST W TPOTHO3MPOBAHMS SBJICHHN, MMCIOIIUX €CTCCTBCHHO-HAYUHYIO MPHPO.LY;
I'paMOTHOT'O PCHICHUA HpO6H€M, CBs3aHHBIX C XI/IMI/ICI\/'I, IIPOrHO3UpPOBAHMs, aHaIM3a U OLICHKHU C
MO3ULMH  JKOJOTUYECKOM Oe30MacHOCTH TMOCHE[CTBUH OBITOBOH UM MPOW3BOJICTBEHHOM
JCATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM € XHMHYECKHUM IMPOU3BOJACTBOM, HUCIIOJIb30BAHUCM H
repepadoTKO BEIIECTB;

yriayOJeHne MpeJCTaBIeHN O Hay4HBIX METOAAX IMO3HaHMs, HEOOXOAMMBIX ISl MPHOOpEeTeHHS
YMEHUI OPUCHTUPOBATHCS B MHUpE BEIIECTB M OOBSCHEHUS XWMHUYECKHUX SIBICHUH, WMEIOIIUX
MECTO B IPUPOJIE, B MPAKTUUECKOMN AEATENbHOCTU U MOBCETHEBHOM HKHU3HU.

B mmane peaim3anu MePBOOUCPCAHBIX BOCIUTATCIIBHBIX U Pa3BUBAIOIINX q)YHK]_II/Iﬁ HCHOCTHOI;‘I CHCTCMBI

cpeanero oOmiero oOpa3oBaHHA TPU W3YyYEHHW MpeaMmera «XHMUs» Ha YrIyOl€HHOM YpOBHE 0COOYIO

AKTyaJIbHOCTh PUOOPETAIOT TAKUE IICIH U 33]]a4H, KaK:

BOCIIUTaHHWE YOEKAEHHOCTH B II03HABAEMOCTH SIBICHUH NPUPOIBI, YBaXEHUS K MPOLECCY
TBOpPUYCCTBA B obiact TCOPECTUYCCKUX U NPUKIIAJHBIX I/ICCHeI[OBaHI/Iﬁ B XMMHH, (l)OpMI/IpOBaHI/Ie
MHPOBO33pPEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBaUIMM K OOYYEHHI0O W TO3HAHHMIO, CHOCOOHOCTEHM K CaMOKOHTPOJIIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOEHHsI 00IIeYeTIOBEYECKUX LIEHHOCTE];

Pa3BUTUC TIO3HABATCIBHBIX HWHTEPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX COCOOHOCTEH
oOyyaromuxcsi, (OpMHUPOBaHHUE y HHUX CO3HATEJIHHOTO OTHOILICHHS K CaM00Opa3oBaHUIO U
HETNPEPHIBHOMY OOpa30BaHUIO KaK YCJOBUIO YCHEIIHOH MpoecCHOHANBHOW M OOIIECTBEHHON
JEeSITENIbHOCTH, OTBETCTBEHHOTO OTHOMICHUS K CBOEMY 3I0POBBI0 U MOTPEOHOCTH B 340POBOM
o0pa3se KU3HU;

dhopMupoBaHe YMEHUI M HABBIKOB Pa3yMHOTO MPHUPOAOIIOIH30BAHUS, PA3BUTHE IKOJIOTHICCKON
KYJbTYPBbI, IPHOOPETEHNE OMBITa OOIIECTBEHHO-TIOIE3HON IKOJIOTHIECKOH 1eATENbHOCTH.

O6mee uncio yaco B 10 kimacce — 102 gaca (3 yaca B HezeI0).

COJEP/)KAHUE OBYYEHMU
OPI'AHMYECKAS XUMUS



TeopeTHyeckue 0CHOBbI OPraHUYECKOH XMMMH.

[Ipenmer u 3Ha4YeHWE OPTAaHWMYECKOW XWMHHW, TNPEACTABICHHE O MHOTOOOpa3HH OpPraHMYECKUX
COETMHECHUM.

DNeKTpOHHOE CTpPOEHHEe aToMa yYIJepoAa: OCHOBHOE W BO30YKIEHHOE COCTOsHUS. BanmeHTHBIE
BO3MOXXHOCTH aTOMa yTiiepoja. XUMHUYecKasl CBS3b B OPTraHMYECKHUX COeNWHEHHsX. Twibel rudpuanzanuu
aTOMHBIX opOuTanei yriepona. MexaHn3Mbl 00pa3oBaHHA KOBAJICHTHOW CBs3M (OOMEHHBIH W JTOHOPHO-
aKIenTOPHBIN). THITE TIepeKphIBaHNUS aTOMHBIX OpOHUTaNlel, 0- U T-CBsI3u. OauHapHAs, TBOWHAS W TpOHHAs
cBs13b. CIIOocOOBI pa3phiBa CBsI3eH B MOJIEKYJIaX OpraHMYecKux BemecTB. [loHsATHe 0 cBOOOMHOM paamKare,
HyKJIeouiIe 1 3MeKTpodue.

Teopust crpoenunsi oprannveckux coeaumHeHnit A.M. ByTiepoBa m coBpeMeHHBIE TPEICTABICHUSI O
CTPYKType MOJIEKYyJL. 3HAa4eHHE TEOPUH CTPOCHUS OPraHWYeCKHX COEeIWHEHWH. MONeKyJsIpHbIE |
cTpykTypHble (popmynbl. CTpykTypHbIe (OPMYIBI Pa3lTUYHBIX BHAOB: pa3BEPHYyTas, COKpaIIéHHAs,
ckenetHas. M3omepus. Bumgsl m3omepuu: CTPyKTypHas, MPOCTPAHCTBEHHAs. ODIEKTPOHHBIE 3(PQeKTs B
MOJICKYJIaX OPraHUYEeCKUX COCAMHCHUN (MHAYKTUBHBIA U ME30MEPHBIH 3P QeKThI).

[IpencraBnenne o kinaccupuKaluyu opraHuYeckux BemiecTB. [loHATHE 0 (HYHKIMOHANBHOW TpYyIIIE.
l'omonorus. Tomonormyeckue psiapl. CucTeMaTHYecKass HOMEHKJIATypa OPTaHMYECKHX COEeIUHECHUH
(IUPAC) u TpuBHMaIbHbIe Ha3BaHHS OTICIBHBIX MPEICTABUTEICH.

OcobeHHOCTH ® KIaccH(UKAIMs OpraHu4YecKuX peakuud. OKHCIUTENbHO-BOCCTAaHOBUTEIbHEIC
peaKkuy B OPraHNnIeCKON XUMUH.

JKcIepuMeHTAIBHBIE METOJIBI M3YUSHHS BEIIECTB M MX MPEBpalICHUI: 03HAKOMIIEHHE ¢ 00pa3iaMu
OpPTaHMYECKUX BEIIECTB M MaTepHalaMH Ha UX OCHOBE, OMBITHI 10 MPEBPAICHUIO OPTaHMYECKUX BEIECTB
npu HarpeBaHuu (IUIaBlieHHE, OOYIJIMBaHWE M TOPEHUE), KOHCTPYHPOBAaHHE MOJENEeH MOJEKYI
OpPTaHUYECKUX BEIECTB.

YriaeBoaopoasl.

Ankanbl. ['OMOJNIOTHYECKU psll aJIKaHOB, 00IIas GopMyiia, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE
¥ MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP3-ruOpHMaM3alus aTOMHBIX OpOMTaneil yriepona, o-
CBs3b. PU3NUECKHE CBOIICTBA aIKaHOB.

XUMHYECKHE CBOWCTBA aJKaHOB: pEaKIUH 3aMEIleHHs, W30MEpH3aluK, JICTHAPHUPOBAHMUS,
MUKIM3alUN, MUPONN3a, KpeKWHra, ropeHus. [IpeacraBieHne 0 MeXaHU3ME peaknuid pajuKaIbHOTO
3aMeIIeHHS.

Haxoxpaenue B npupose. CriocoObl mosTydeHus: 1 MPUMEHEHHE aJIKaHOB.

Huxnoankansl. O6mas popmyia, HOMEHKIATYpa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U XUMHUECKUX
CBOWCTB MaJbIX (IMKJIOMPONaH, IUKIO0YTaH) U OOBIYHBIX (LIMKIONECHTAH, IUKJIOreKCaH) IMKIOAIKaHOB.
Crioco0bI oTy4YeHHs ¥ PUMEHEHHE TUKII0ATKAHOB.

Anxensl. ['omonormueckuii psif ankeHoOB, oOmias (opMmylia, HOMEHKJIAaTrypa. OJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AIKEHOB, SP>-THOpUIM3alks aTOMHBIX OpOuTaneil yrueposaa, 6- U m-
cBs3u. CTpyKTypHas u reoMerpuueckas (IMc-TpaHC-) wu3oMepus. Du3ndecKkue CBOWCTBA AIKEHOB.
XVWMUYECKHe CBOWCTBA: PEAaKIMH TPUCOSAWHEHUS, 3aMEIICHHS B O-TIOJIOKEHUE TPHU JBOMHON CBS3H,
nomMepu3anui U okucieHus. llpaBuno MapkoBHukoBa. KauecTBeHHBIE peaklu Ha JBOWHYIO CBS3b.
CrniocoObI OJTy4eHUs 1 IPUMEHEHHE AJIKEHOB.

Anxanuensl. Knaccudukarus ankaaneHOB (COMPSHKEHHBIC, W30JMPOBAHHBIC, KYMYIUPOBAHHbLE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOSHUS W XWMHUYECKHX CBOWCTB CONPSKEHHBIX aHEHOB, 1,2- u 1,4-
npucoenuaenue. llonumepusanus conpsoKEHHBIX TUeHOB. CriocoObl MOMYYeHUs] U IPUMEHEHHUE aJIKaJECHOB.

Anxunel. ['OMOJOTHYECKWH psif  alnKWHOB, o0mas ¢opMmyna, HOMEHKIATypa W H30MEpHsL.
DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJIKHHOB, SP-THOpHAM3alMs aTOMHBIX OpOHTaneit
yriepoaa. duznveckre cBoiicTBa aTKWHOB. XMMHUYECKUE CBOMCTBA: PEaKMy IPUCOeINHEHNS, TUMEPH3aLuU
U TpUMEpH3aLuH, OKHCIeHUs. KuCIOTHpIE CBOHCTBAa aJKWHOB, MMEIOIIMX KOHLEBYIO TPOWHYIO CBS3b.
KagecTBeHnble peakini Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHHE AIKHHOB.



ApoMaTudeckue yriaeBomoponabl (apeHsl). I'oMojoruueckuii psa  apeHoB, oOmias Qopmya,
HOMEHKJIaTypa ¥ U30MepHsl. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJbI OeH30/a. PU3nvecKue
CBOMCTBa apeHOB. XMMHUYECKHE CBOMCTBAa OEH30JIa M €ro TOMOJIOTOB: PEAKIMH 3aMelleHUsI B OCH30JIbHOM
KOJBIIE W YTJIEBOJOPOTHOM pajWKalle, pPEaKknud NPHUCOECIWHEHHs, OKHCICHHE TOMOJIOTOB OeH3oa.
[IpencraBnenne 00 OPHEHTHUPYIOIIEM [EHCTBHH 3aMECTHTENEH B OEH30JHHOM KOJBIlE Ha MpUMEpe
ANKWIBHBIX PagUKaIOB, KapOOKCHIIBHOW, THIPOKCHIBHOW, aMHHO- W HHUTPOTPYIIIBL, aTOMOB TaJOT€HOB.
OcoOeHHOCTH XMMHYECKHX CBOMCTB ctupona. [lomumepmsammsa ctupona. CrmocoOsl TOMYYeHHS U
MIPIMEHEHNE apOMATHIECKHUX YTIIEBOIOPOIOB.

[Ipuponnsnii ra3. llomytaeie HedTsHBIE Trazbl. Hedth m e€ mpomcxoxnaenne. KameHHBIH yromns u
MpOAYKTHl ero mepepaborku. CrocoObl mepepaOOTKM HEPTH: TeperoHka, KPEeKUHT (TePMUYECKHH,
Karanutuyeckuii), pudopmunr, nuponns. llpoaykter mepepaboTku HedpTH, HX TpUMEHEHHE B
MIPOMBIIIUIEHHOCTH U B OBITY.

I'enernyeckast CBsI3b MEXKIY Pa3TUIHBIME KJIACCAMH YTIIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHHE TaJIOTEHIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakunu 3ameleHus: rajoreHa Ha
TUJPOKCOTPYIIITY, HUTPOTPYIIY, IHAHOTPYMIY, aMUHOTpyIny. /JelicTBUE Ha rajJoreHNnporu3BOAHBIE BOJHOTO
U CIIUPTOBOTO pacTBOpa LIENOUYM. B3auMOelCTBUE NUTajJOr€HAIIKaHOB C MarHueM W UUHKOM. [loHsTue o
MCTAJIJIOOPTraHUYCCKUX COCAMHCHHAX. Hcnonp3oBanue TAJIOTCHIIPOU3BOJHLIX YIJTICBOJOPOAOB B 6I>ITy,
TEXHHUKE U MIPU CHHTE3€ OPraHUIECKUX BEIECTB.

OKCIepUMEHTAIBHBIE METOAbl HM3YYCHHUS BEIIECTB M HMX IPEBpAIICHUI: H3ydeHHE (UIUUECKUX
CBOMCTB YIJIEBOJIOPOAOB (PacTBOPUMOCTH), KaUECTBEHHBIX pPEaKLUi YriIeBOJOPOJOB PA3JIMYHBIX KJIAcCOB
(obeciBeunBaHUEe OPOMHOM HJTM MOJHOM BOBI, paCTBOpA NIEpMaHIraHaTa Kajusl, B3aMMOJCHCTBHE alleTHICHA
C aMMHMa4yHBIM pacTBOpoM okcuua cepedpa(l)), kadecTBeHHOEe OOHApyKCHHE Yriiepoja W BOJIOpOJIa B
OpPTaHMYECKUX BEUIECTBAaX, MOJYUYCHUE STHIICHA M M3YYEHHE €ro CBOWMCTB, 03HAKOMIICHHE C KOJUICKLIUSMU
«Hedtp» m «Yrompy, c oOpasuamMu IUIACTMACC, KAyYyKOB M PE3WHBI, MOJCIMPOBAHHE MOJEKYI
YTJIEBOOPOJIOB U FaIOTEHIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoaconep:kamue oprannyeckue coequHeHusl.

[IpenensHple onHOAaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha NpUMepe MeETaHONa M 3TaHOJa).
lomonornyeckuii psip, oOmas QopMmyna, HW30MepHs, HOMEHKIarypa © Kiaccupukanus. Puzndeckue
CBOMCTBA NpeaACIbHbBIX OAHOATOMHBIX CIIMPTOB. BOILOpO,Z[HBIe CBiA3M MCXKAY MOJICKYyJIaMu CIIMPTOB.
XUMHUYECKUE CBOWMCTBA: peakUWMHd 3aMEIICHUs, JEruApaTalud, OKHUCIEHUS, B3aUMOJEHCTBUE C
OPraHuYCeCKUMHU M HCOPraHM4YCCKMMU KHCJIIOTaMH. KauectBennas p€aknoyud Ha OJHOATOMHBIC CIIMPTHI.
JeiicTBre 3TaHONa U METaHOJIA HA OpraHu3M 4ernoBeka. CrocoObl MOTy4YeHUs] U IPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie a¢pupkl, HOMEHKIATYpa 1 u3oMepus. Oco0eHHOCTH (PU3NYECKUX U XUMUIECKUX CBOWCTB.

MHOT0aTOMHBIE CHUPTH — 3TWICHIJIMKOIh W TIMIepuH. Duszndeckre M XUMHUYECKHE CBOWMCTBA:
peaknuu 3aMenieHus], B3auMOJICHCTBIE C OPraHMYECKUMHU U HEOPTaHMYECKHMH KHCIIOTaMH, KaueCTBEHHAS
peakiusi Ha MHOTOATOMHBIE CIIUPTHL. [IpeacTaBnenne o MexaHu3Me peakiuii HyKIeo(UIbHOTO 3aMEeIeHIS.
JeiicTBrue Ha opranu3M denoBeka. CriocoObl OTYYeHHS U IPUMEHEHHEe MHOTOATOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYNBI, B3aMHOE BIMSHUE TUAPOKCOTPYNIBI ¥ OEH30JBHOTO spa.
dusudeckne cBoiicTBa peHona. OCOOCHHOCTH XMMHYECKUX CBOWMCTB (eHONa. KadecTBeHHBbIE peakiuu Ha
¢enon. Tokcuunocts (eHona. CrocoObl MonydeHus M mnpuMmeHeHue ¢(eHona. PenonpopmanbaerugHas
cMora.

KapOoHuinbHEIE cOeMUHEHHWS — ambJETHABl M KETOHBI. OIEKTPOHHOE CTPOCHHE KapOOHHIBLHOU
rpynnel. ['oMonoruveckue psapl albIACTHAOB M KETOHOB, oOmmias (opMyiia, W30MepUs M HOMEHKJIATypa.
du3uveckre CBONCTBA albJCTHIOB U KETOHOB. XVMHYECKHUE CBOWCTBA AJIBJIETUIOB M KETOHOB: PEAKIIUU
npucoeanHeHusl. OKUCIIEHUE abJIETHJI0B, KAYeCTBEHHBIE PeakIuy Ha anbiaeruapl. CIocoObl MMOMydeHus U
MIPUMEHEHUE aJTbJCTHIOB U KETOHOB.

OnHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX
kucnor. M3omepus u HOMeHKkiaTypa. dus3nueckue CBOWCTBa OAHOOCHOBHBIX IPEACIBHBIX KapOOHOBBIX



KHCIOT. BoopoiHbie CBSA3M MEXIY MOJEKyJIaMi KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOICTBA: KUCIOTHBIE
CBOWCTBA, peakiusi JITepUUKANIH, PEaKIUM C YYaCTHEM YTIEBOJOPOAHOro pamukana. OcoOeHHOCTH
CBOWCTB MypaBbWHOW KHCIOTHL. [loHATHE O TPOM3BOMHBIX KapOOHOBBIX KHCIOT — CIIOKHBIX 3(]upax.
MHoroobpasue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEASTHHBIX U apOMAaTHIECKUX KapOOHOBBIX
KHCIIOT, JUKapOOHOBBIX KHCJIOT, THAPOKCHKApOOHOBBHIX KHCHOT. llpeacraBurenn BeICIINX KapOOHOBBIX
KHCIIOT: CTEapWHOBas, NAaTbMUTHHOBAs, OJICMHOBAs, JAUHONe8ds, JUHONeH08asi KHCIOTHL CIOCOOBI
MIOJTyYeHUs ¥ TPIMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnsie 3¢upsl. ['oMmonorudecknii psig, obmas Gpopmyna, nsoMmepus 1 HoMeHKIaTypa. Oruznueckue
1 XMMHYECKHE CBOMCTBA: THAPOJIN3 B KUCJION U IIEJIOYHOM Cpejie.

Kuper. Ctpoenne, Ghu3ndeckiue U XUMHUSCKHE CBOHCTBA JKHPOB: THAPOJIN3 B KUCIOW M MICITOYHOU
cpene. OCOOEHHOCTH CBOICTB JKHPOB, COJEPXKAIIUX OCTATKA HEMPEeAeTbHBIX KUPHBIX KHCIOT. JKUpBI B
MIpHUpO/IE.

MBpbIJT14 KaK COJH BBICIIIHX KapOOHOBBIX KHCIIOT, X MOIOIIIee IeHCTBHE.

OObmias xapakTepucTHKa yrieBoaoB. Knaccudukanus yrieBonoB (MOHO-, TU- W TOJHCAXapuibl).
MoHocaxapuasl: TIIOK03a, (pyKTo3a, Tanakro3a, pubo3a, Ae3okcupubOo3a. dusuueckue cBoiicTBa U
HaxoxaeHue B mpupone. PotocuHTe3. XUMHUUECKHE CBOMCTBA IITIOKO3bI: PEAKLMU C yYaCTHEM CIUPTOBBIX U
IBJCTUIHON TPYII, CIHPTOBOEC M MOJIOYHOKHMCIIOE OpoxkeHue. [IprMeHeHHe TIOKO3bl, €€ 3HaYeHHE B
KU3HEACIATEIbHOCTH opraHu3Ma. Jlucaxapuisl: caxaposa, MajJbTo3a M JlakTo3a. BoccTaHaBiuBarommue u
HEBOCCTaHABJIMBAIOIIME aucaxapuiabl. ['maponus nucaxapunoB. HaxoxaeHue B mpupoae U MpHUMEHEHHeE.
[lonucaxapunpl: Kpaxmani, TIMKOTeH M Iieitrono3a. CTpoeHue MaKpoMOJIEKyJl Kpaxmala, TJTUKOreHa U
nesuronno3sl. dusndeckue CBOMCTBA KpaxMala M LEJUTFONIO3bl. XMMUYECKUE CBOMCTBA KpaxMasa: THIPOIIU3,
KayecTBEHHAs pPeakUus ¢ HOAOM. XHMHUYECKHE CBOMCTBA IIEJUIIOJNO3BI: THAPOJU3, IMONydyeHHue 3(QUpoB
uesntrono3sl. [lorarue 00 MCKyCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEINK).

9KCH€pHMCHTaIII>HLIe METOAbI M3Yy4YCHHS BCHICCTB U UX npeBpameHHﬁ: PaCTBOPUMOCTD pPa3IMYHBIX
CIIMPTOB B BOJEC, B33HMOZ[€I7[CTBH€ OTaHOJIa C HATpPpUEM, OKHCJICHHUC ITUJIIOBOTO CIIMpTa B aJbACTUA Ha
packan€HHOM MeNHON MPOBOJIOKE, OKHUCIEHHE JTUJIOBOIO CIHPTAa JAUXPOMATOM Kajus (BO3MOXHO
WCIIONIb30BAaHUE  BUAEOMATEpPHANIOB), KAuyeCTBEHHBIE peakIUu Ha alpJeruasl (C  THIPOKCHIOM
muammuHcepeOpa(l) u ruapoxcunom menu(ll)), peaknus rmunepuna ¢ ruapoxcunom meau(ll), xumudeckre
CBOIiCTBa pacTBOpa YKCYCHOH KHCIIOTHI, B3aMMOJCHCTBHE PacTBOpa IIOKO3bl ¢ Tuapokcuaom meau(ll),
B3aMMO/ICHCTBUE KpaxMaia ¢ HOJIOM, pelIeHUE SKCIIEPUMEHTANILHBIX 3214 10 TeMaM «CHUpTH U (PEHOIIbI»,
«Kap6onorsie kucinoThl. CiioxHbIE 3QUPBD).

A3oTcoep:kaliue oprannyeckne coeTuHeHusl.

AMHWHBI — OpraHWUYecKue MpOW3BOJHBIE ammuaka. Kiaccudukanus amuHOB: anudaTHUECKHE U
apoMaTHUecKue; IMepBUYHbIC, BTOPHYHBIE W TpeTudHbie. CTpoeHHe MOJEKyJ, oOmias ¢popMmyia, U30Mepus,
HOMEHKJIaTypa W (U3NYECKHe CBOWCTBA. XWMHYECKOE CBOHCTBa ann(aTUYeCKHMX aMHUHOB: OCHOBHBIC
CBOWCTBA, aJKWIMPOBAaHWE, B3aWMOJCWCTBUE TMEPBUYHBIX aMHHOB C a30TUCTOH kucnoroil. Comu
ANKUIIAMMOHUSL.

AHWIHMH — TIpeICTaBUTENlb aMUHOB apoMaThdeckoro psga. CtpoeHue aHmwiInHA. B3anMHoe BiusHUE
IPYII aTOMOB B MOJIeKyJe aHmInHa. OCOOEHHOCTH XMMHUYECKMX CBOMCTB aHWINHA. KauecTBEHHbIE peakuun
Ha aHwiMH. CnocoObl MOJy4eHUs W TNpHUMEHeHHe anudarudeckux aMuHOB. llonmydeHue aHwiMHA WH3
HUTPOOEH301a.

Amunoxkucnotsl. HoMenknarypa u usomepus. OTAenbHbIE MPEICTABUTENN (.-AMHUHOKHCIIOT: TJINIUH,
anaHnH. DPU3MYECKHE CBOMCTBA AMHUHOKHCIOT. XHMHUYECKHE CBOWCTBA AMUHOKHCIOT Kak aM(OTEpHBIX
OpPTaHMYECKUX COCAMHEHHH, peakUus MOJIMKOHIEHCAuH, oOpa3oBaHie NMENTHIHOHN CBs3U. buonornueckoe
3HaYeHHE aMUHOKHUCIOT. CHHTE3 U THAPOIN3 ENTHIOB.

benku kak mnpupoaHsie monuMmepsl. llepBuuHas, BTOpUYHAs M TpPeTHYHAs CTPYKTypa OENKOB.
XUMHUYECKUE CBOWCTBA OENTKOB: THIIPOJIN3, IeHATYpallKsl, KaueCTBEHHBIE PEaKIIMU Ha OEJIKH.



DKCIepUMeHTaIbHBIE METOMbI U3YYCHHS BEIIECTB M MX IPEBpAICHUI: pacTBOPEHHE OENKOB B BOJIE,
IeHaTypaius OelKoB MPH HarpeBaHWH, IIBETHBIE peaklny Ha OeJKH, pelIeHrne IKCIepUMEHTAFHBIX 3a7ad
10 TeMaM «A30TcoepkKallle OPraHnYECKUe COeTUHEHUD U «Pacro3HaBaHUEe OPraHMYECKUX COCIUHEHUI.

BricokoMoIeKyIsIpHbIE COCAUHEHUS.

OCHOBHbIE TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIIMMEDP, CTPYKTYPHOE
3BEHO, CTENeHb NOJUMEpPHU3aIllid, CpeaHsas MoyleKymsapHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUH — MOJIMMEPU3ALIMS U TOJTUKOHICHCALIHS.

[lomumepnpie Matepuanbl. [lmactmMaccsl  (MOMMATWIICH, TOJIHMIPONWJICH, ITOJTHBHHUIXIOPHI,
MIOJIUCTUPOJI,  MOJMMETHIMETAKPHUIAT, TOJINKApOOHATHL, MONHMATHIEHTepedTanar). YTuiuzamus ¢
repepaboTKa ITacTHKA.

DnacToMepbl: HAaTypalbHBIA KaydyK, CHHTETHYECKHe KaydyKd (OyTaAMEeHOBBINA, XJIOPOIPEHOBBIMH,
M30IPEHOBBIN) U CHIIMKOHEI. Pe3nHa.

Bonokna: HaTypanpHBIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KallpoH U JaBCaH).

[Monumeps! crnenuanbHOrO Ha3Ha4YeHUs (TedIIOH, KEeBiap, SJIEKTPONPOBOMASIINE MOJIUMEPEI,
OuopasziaraeMbie TIOJIUMEPHI).

DKcIepuMEeHTAIBHBIE METOJIBI U3YUSHHS BEIIECTB M MX MPEBpaIICHUI: 03HAaKOMIIEHHE ¢ 00pa3aMu
MIPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC, KayyyKOB, pellleHHe 3KCIepUMEHTaJIbHBIX 3a/ad I10
TeMe «Pacro3HaBaHMe MIaCTMAcC U BOJIOKOH.

PacuérHele 3anaun.

Haxoxaenne MonekysipHol (hOpMyIIbl OPraHUIECKOTO COSAMHEHHS 10 MAaCCOBBIM JIOJISIM JIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXKICHHUE MOJEKYISIPHOH (DOPMYJIBI OPraHUYEcKOro COCTUHEHHUS MO Macce
(00BEéMY) TIPOAYKTOB CropaHMs, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMU H/WIU
HCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (OPMYNbI OpPraHMYECKOrO BEHIECTBA HA OCHOBE €ro
XAMUYECKUX CBOWCTB HIIHM CINOCOOOB MONYYEHHUs, ONpeAcieHUEe MOJIM BbIXOJa IMPOAYKTa PEaKIUd OT
TEOPETUYECKH BO3MOKHOTO.

MexXIpeIMETHBIE CBSI3H.

Peanuzamnuss MeXnpeaMeTHBIX CBA3eM TMpH M3ydeHMH opraHudecko xummu B 10 Kiacce
OCYIIECTBIISIETCSl Yepe3 HCIOJb30BAHME KaK OOLIMX eCTEeCTBEHHO-HAy4YHBIX TOHSATHHA, Tak W TOHSTHH,
MIPUHATHIX B OTJENBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO6mire ectecTBEHHO-HAYYHbBIE TTOHATHS: SIBICHUE, HAYYHBIH (PaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CHHTE3, KJIaccu(UKaIus, HaOM0IeHHE, U3MEPEHHUE, DKCIIEPHUMEHT, MOJIeITh, MOJICTUPOBaHUE.

®usuka: Marepus, aroM, HJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJIa, 3HEPreTHYECKH YpPOBEHD,
BEIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PM3NUYECKHE BEIMYUHBI, SIUHHIEI U3MEPEHHUS,
CKOPOCTb, SHEPIrHUs, Macca.

buonorust:  kierka, oOpraHm3M, OJKocHcTeMa, Owocdepa, MeTabOIM3M, HACIEACTBEHHOCTb,
aBTOTpO(HEIN U reTepoTpodHBII THIT TMTaHYs, OpoKeHne, (OTOCHUHTE3, IbIXaHue, OCIKH, YTIEBOAbI, JKUPHI,
HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpadus: monesHsie HCKONaeMble, TOILTUBO.

TexHomorns: NUIEBbIe MPOIYKTHI, OCHOBBI PALlMOHATILHOTO MUTaHMS, MOIOIIHNE CPEACTBA, MaTEPHUAIbI
13 UCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEBI 110 XMW HA YTJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIHIEI'O ObPA30OBAHU A
JIMYHOCTHBLIE PE3YJIbTATBI
B cooTrBeTcTBHU C CUCTEMHO-ACATCIIBHOCTHBIM IOAXOJAOM B CTPYKTYPC JMYHOCTHBIX PE3YJIBTATOB
OCBOEHHUSI TpenMeTa «XHMHS» Ha YPOBHE CpEAHEro OO0mero oOpa3oBaHUs BBIJIEIECHBI CIETYIONINE
COCTABJISIFOIIME: OCO3HAHHE OOYJAIONIMMUCS POCCHMCKOW TPaXTAHCKOW HIACHTHYHOCTH,; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CAMOOIIPEICTICHUIO; HATMINE MOTHBAITMH K 00YYCHHIO; TOTOBHOCTh U



CIOCOOHOCTh OOYYaIOLIUXCSA PYKOBOJACTBOBATHCSA IPUHATHIMA B OOIIESCTBE MpaBHJIaMH M HOpMaMH
MMOBEJICHHUS; HAJIMYUE MPABOCO3HAHHS, SKOJIOTMUECKOW KYJIbTYPbI; CIOCOOHOCTh CTABUTh IICJIM U CTPOUTH
JKU3HEHHBIE TUIaHE.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpenMera «XUMHS» OTPAKAIT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENILHON M MPAKTUUECKOW JCATEIFHOCTH O0YYAIOIIMXCS B TIPOIIECCE Pean3alui 00pa3oBaTebHOM
JIEATETLHOCTH.

JIMYHOCTHBIE pe3yJibTaThl OCBOCHUS MpeaMera «XUMHS» OTPaKalT CHOPMUPOBAHHOCTL OITBITA
MO3HABATENILHON M MPAKTUUECKOW JICATSIFHOCTH O0YJAOIIMXCS B TIPOIIECCE Pealn3aliui 00pa3oBaTebHOM
JEATEIHLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa’kmaHCcKOr0 BOCTIMTAHMSI:

OCO3HaHUs O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MPABOMOPSIKY;

MIPEICTABICHUS O COLMAIBHBIX HOPMaX M IMPaBHIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPH CO3AAHUH YUSOHBIX MPOEKTOB, PEIICHUN
y‘-IC6HI)IX 1 IMO3HABaTCJIBbHBIX 3aJaa4, BBIITOJTHCHUN XUMHYCCKUX 3KCHCpI/IMeHTOB;

CIOCOOHOCTH TMOHWMAaTh W TPUHUMAThb MOTHBBI, HAMEpPEHHS, JOTUKY M apryMeHTHl APYTHX MNpH
aHaJIn3e pa3HH‘IHbIX BHUI0OB y‘Ie6HOI71 JACATCIBHOCTH,

2) NIaTPHOTHYECKOr0 BOCIIMTAHMS:

IIEHHOCTHOI'O OTHOLICHUA K HCTOpI/I‘ICCKOMy u Hay‘-IHOMy HaCJIC U0 OTe‘ICCTBeHHOﬁ XHUMHH,

YBOKEHHUS K TPOIECCY TBOPYECTBA B 00JACTH TEOPHHM M IMPAKTHUYESCKOTO TPHIOKEHHUS XHMUH,
OCO3HaHHuA TOro, 4YTO0 JaHHBIC HayKI/I €CTh pe3yﬂbTaT JIJINTCIIBHBIX Ha6JIIO,HeHHI>'I, KpOHOTHI/IBBIX
SKCHepI/IMeHTaﬂbHBIX IIOHUCKOB, ITIOCTOAHHOT'O prz[a y‘IéHbIX nu HpaKTI/IKOB;

HHTepeca 1 II03HABATCJIIbHBIX MOTHBOB B HOJ'Iy‘ICHI/II/I u HOCHCI[YIOHICM aHaJIn3¢c I/IH(I)OpMaHI/H/I (0]
Hepe,[[OBBIX JOCTUXKCHUAX COBpCMCHHOﬁ OTC‘ICCTBCHHOf/i XHUMHH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

HpaBCTBCHHOFO CO3HaHUs, 3THYCCKOI'O ITIOBCACHUA,

CHOCO6HOCTI/I OLCHHUBATH CI/ITyaIH/II/I, CBA3aHHBIC C XHMMHYCCKHMHU SABJIICHUAMH, H HpI/IHI/IMaTL
OCO3HAHHBIC peIHeHI/IS[, OpI/IeHTI/IpyHCL Ha MOpaJIBHO'HpaBCTBeHHBIe HOpMBI " IICHHOCTH,

TOTOBHOCTH OILICHUBATH CBOé IIOBCACHUC U HOCTyHKI/I CBOUX TOBapI/IHleﬁ C HO3I/IHHI7[ HpaBCTBeHHBIX nu
MPaBOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEACTBUN OCTYIIKOB;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

MMOHMMAHUS [IEHHOCTEH 3/I0pPOBOTO U 0E30MacHOr0 00pas3a JKU3HHU, HEOOXOJUMOCTH OTBETCTBEHHOI'O
OTHOILICHUS K COOCTBEHHOMY (DU3UYSCKOMY M IICUXUYECKOMY 370POBbIO;

COOJTIOJICHUST MpaBui OE30MacCHOr0 OOpalleHHs C BEIIeCTBAMHU B OBITY, TMOBCEIHEBHON JKU3HH, B
TPYIOBOH JIeATEIHHOCTH;

MOHUMAHHUS I[ICHHOCTH TPaBUJ HHAWBUAYAIHLHOTO M KOJUIGKTUBHOTO OE30MaCHOTO TMOBEACHHS B
CUTYaIUsX, YIPOKAIOIIUX 37I0POBBIO M KHU3HU JIIOJICH;

OCO3HAHUS MOCTCACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTHKOB,
KypeHHsl);

5) TpynoBoro BocnuTaHus:

KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B YYeOHO-HCCIICIOBATEILCKON JIESTEIBHOCTH, OOINECTBEHHO
MOJIC3HOMN, TBOPUCCKOW U IPYTUX BUAAX JCSITEILHOCTH;

YCTAHOBKM HAa aKTHBHOE YYacTHE B PEHICHUM TMPAKTHYCCKHUX 3a/a4 CONMATLHON HAMPABICHHOCTH (B
paMKax CBOETo Kiiacca, IIKOJbI);

HHTEpeca K MPAKTHYECKOMY HU3YUYCHHIO MpoQeccruil pa3aHyHOro pojaa, B TOM YHCJIEC Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XVUMUHU;

YBOKCHHS K TPY/Y, JIIOSIM TPYya U Pe3yJibTaTaM TPYJAOBOH JAESITEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYAIbHON TpaeKkTopun oOpa3oBaHus, Oymymieit
mpoeccu W peann3anid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX WHTEPECOB,
CITOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 3K0J10rHYeCcKOro BOCIIUTAHMS:

JKOJIOTHYECKH IEJIeCO00pa3HOTO OTHOIIEHHS K MPHUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emiie;

MMOHUMaHUS TIIO0ABHOTO XapaKTepa dKOJIOTHYECKUX MpoOIIeM, BIUSHIS SKOHOMUYECKUX TPOIIECCOB
Ha COCTOSIHUE MPUPOJHON U COLIMATIBLHOMN Cpeibl;

OCO3HaHUS HEOOXOIWMOCTH WCIIONB30BAHUSA JOCTIDKEHWH XWMHHU JUISI  PEIIeHUS BOMPOCOB
PalMOHAIBHOIO IPUPOAOIIONb30BAHUS;

AKTHUBHOTO HENpUATUS [EHCTBUN, NPHUHOCAIIUX BpPEI OKPYKAKOLIEH HPUPOAHON Cpene, yMEHUs
MIPOTHO3UPOBATh HEOJIATONMPHUATHBIE SKOJOTWYECKHE TMOCIEACTBUS TNPEANPUHAMAEMbIX NEeHCTBUH U
peAoTBpallaTh UX;

HaJU4Msl Pa3BUTOTO 3KOJOTMYECKOIO MBIILIICHUS, YKOJIOTHUYECKOU KYJIBTYPHI, OIBITA NEATEILHOCTH
AKOJIOTHYECKOM HAMpaBIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMH B MO3HABATEIHHOW, KOMMYHHUKATUBHON
Y COLMAIIBHOM MPaKTUKE, CIIOCOOHOCTU M YMEHUS aKTUBHO ITPOTUBOCTOSTH UICOJIOTHH XeMo(oouu;

7) IeHHOCTH HAYYHOT0 MO3HAHUSL:

MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECCTBECHHOMN
MIPaKTUKH;

MMOHMMAaHUA CHCHU(DUKY XMMHU KaK HayKH, OCO3HaHUs €€ poju B (JOPMUPOBAHWU PAIMOHATIBHOTO
HAYYHOTO MBIIUICHHUS, CO3IaHUM LIEJIOCTHOIO IPEJCTaBICHUS 00 OKpY)KalolleM MHUpe Kak O €JUHCTBE
MPUPOJIBI M YEJIOBEKa, B TO3HAHWUU INPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH NPOOJeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOexIEHHOCTH B OCO0OH 3HAYMMOCTH XHMMHUHU Il COBPEMCHHOM LMBWIM3alMU: B  ef
TYMaHHUCTHYECKOW HANpaBJICHHOCTH W BaKHOW POJIM B CO3/JaHUM HOBOW 0a3bl MaTepUANbHOW KYJIBTYpHI, B
PEIICHUU TJ00ANBHBIX MNPOOJEM YCTOWYMBOI'O Pa3BUTHS YEIOBEYSCTBA — CHIPHEBOM, 3HEPreTUYECKOM,
MUIICBONH M JKOJIOIMYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIMHBI, O00CCIICYCHUN YCJIOBHUU YCIIEIIHOTO
Tpy/ia ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HU KAKJOT0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOIOB TO3HAHUS, UCIOJB3yEeMBIX B
€CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTM HCIOJIb30BaTh MMOJy4YaeMble 3HAHUS Ul aHaiu3a U OObSICHEHHS
SIBJICHUH OKPYXKAIOIIET0 MHUpPa U MPOUCXOASIIMX B HEM HW3MEHEHHWM, yMEHHs JejaTb O0OCHOBAHHBIC
3aKJIFOUEHUS HAa OCHOBE HAy4yHBIX ()AKTOB M HMEIONIMXCS JaHHBIX C IICJIBIO0 IOJIYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJh30BaTh XWMUYECKHE 3HAHUS I pElIeHUs MpooieM B
peaIbHBIX )KU3HEHHBIX CUTYALIHSIX;

HMHTEpeca K NO3HAHUIO, UCCIIEIOBATENbCKON 1EATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K aKTHBHOMY
TTOJTyYEHHUIO HOBBIX 3HAHWH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TPyJla B pa3iIMYHBIX chepax mpodecCuOHATbHON AeITeIHbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble Pe3yabTaThl OCBOSHWS MPOTpaMMBI 10 XWMHH Ha YPOBHE CPETHETO OOIIero
00pazoBaHMs BKIIOYAIOT:

3HaUUMBlE i1 (GOPMHUPOBAHUS  MHPOBO33PCHHS  OOYJAIOMIMXCS  MEXKIUCITUIUTMHAPHBIC
(MexIIpeIMeTHBIE) OOIICHAYYHbIC TOHATHS, OTPAKAIOIIME IICJIOCTHOCTh HAy4YHOH KapTHHBI MHpa U
creru(UKy METOJOB IMO3HAHHS, HCIOJBb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepHs, BEIIECTBO, dHEPTHs,
SIBJICHHE, NPOIECC, CHCTEMa, Hay4yHbId (aKT, MPHHIUI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCCIIeIOBaHNE, HAOIIOICHNE, N3MEPEHHE, IKCIIEPUMEHT U APYTHE);



VHHBEpcaJbHbIC Y4eOHble JieHcTBUs (TI03HABAaTENbHbIC, KOMMYHUKATHBHBIC, pETYISTHBHBIC),
obecrieunBaronue QoOpMUpOBaHHE (PYHKIMOHAILHOH TI'PaMOTHOCTH W COIMAIBHOW KOMIICTCHIIUH
00yJaronuxcs;

CIIOCOOHOCTh 00YYAIOUINXCS FICTIONB30BAaTh OCBOSHHBIE MEXIHCIUIUTMHAPHBIE, MUPOBO33PEHUECKUE
3HAHUS ¥ YHUBEpPCAIbHBIE YIeOHBIC AEMCTBYS B TIO3HABATEIIHHOMN U COIMAIHFHON PAKTHKE.

MeranpeaMeTHbIE ~ pe3yNbTAaThl  OTPAXKAIOT  OBJIAJEHHE  YHUBEPCATBHBIMH  YIeOHBIMHU
MMO3HABaTENFHBIMA, KOMMYHUKATHBHBIMHU ¥ PETYIATUBHBIMA JCHCTBUAMHU.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

1) 6a3oBble JOrHYecKHe AeCTBUS:

CaMOCTOSITETTHFHO (hOPMYITUPOBATH U aKTYAIM3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEETIATh IENN ACATEIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPHUU WX JIOCTHIKEHHS, COOTHOCHUTH
Pe3yIbTaThl AEITEIHHOCTH C IOCTABICHHBIMH LIEJISIMI,

WCTION30BaTh TPU OCBOCHWW 3HAHWHA MPHEMBI JIOTHYECKOTO MBIIUICHHUS: BBIACTSATh XapaKTepHBIE
MPU3HAKU TIOHATUH W YCTAaHABJIMBATh WX B3aUMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIONIUE TOHSATHUS IS
O0OBSICHCHHS OTIEIBHBIX (DaKTOB M SIBJICHHIA;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KITacCU(DUKALIMY BEIECTB M XUMHUCCKUX PEaKIIUii;

YCTaHaBJIMUBATh MPUIHNHHO-CJIICACTBCHHBIC CBA3HN MCKAY U3YYACMBbIMU SABJICHUSAMU,

CTPOUTH JIOTHMYCCKUC PACCYKIACHUA (I/IHIlyKTI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), BBISIBIIATH
3aKOHOMCEPHOCTHU U ITPOTUBOPECUNA B paCCMATPHUBACMBIX SBJICHHUAX, q)OpMy.HI/IpOBaTB BBIBOJIbI U 3aKIIFOYCHHU,

INPUMCHATH B MPOLCCCC MNO3HAHUA HCIIOJIB3YEMBIC B XUMHU CHUMBOJIMYCCKUC (3HaKOBI)Ie) MOACIIH,
MPeoOpa3oBhIBATh MOJCIBHBIC MPEICTABICHUS — XHUMHYCCKUH 3HAK (CHMBOJI) JJIEMEHTa, XUMHUECKas
(dbopMyiia, ypaBHCHHUE XUMHUYECKON PEAKIIMU — TPU PEIICHUU YYCOHBIX MO3HABATCIBHBIX M MPAKTUYCCKHX
3aga4, NPUMCHATb HA3BAHHBIC MOJACJIBHBIC MNPCACTABICHUA IJid BBIABICHUA XapaKTCPHBIX IIPU3HAKOB
HN3y4aCMbIX BEHICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 0a3oBbIe HCCJIeN0BaTeIbLCKHE IelicTBUS:

BJIaACTH OCHOBAMHU METOAOB HAYYHOI'O IMO3HAHUA BEIICCTB U XUMUYCCKUX peaKHHﬁ;

(dbopMynupoBaTh UENU W 3aJa4d HCCIEOBaHHS, HWCIOJIb30BATh MMOCTABICHHBIE W CaMOCTOSTEIHLHO
C(i)OpMy.HI/IpOBaHHI)Ie BOIIPOCHI B KAYE€CTBC MHCTPYMCHTA IO3HAHUA U OCHOBBI JJIA Q)OpMHpOBaHI/IH THUITOTE3bI
10 MTPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaACTh HaBbIKaMH CAMOCTOSATCIILHOI'O IIJIAHUPOBAHUA U IMMPOBCACHUA YUCHUYCCKUX SKCIICPUMCHTOB,
COBEpIICHCTBOBaTh YMEHHS HaOMI0OJaTh 3a XOJOM IIpOIecca, CAMOCTOSTENBHO MPOTHO3UPOBATH €ro
pe3ynbraT, (QOpMYJIMpPOBaTh OOOOIIEHHMS W BBIBOJBI OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3YJIbTATOB
HCCIIEOBAHMSI, COCTABJISTH OOOCHOBAHHBIN OTUYET O MPOJICITaHHON paboTe;

MPUOOpETaTh OMBIT YYEHWYECKOW WCCIENOBATENLCKONM W TPOEKTHOW JIEATEIIEHOCTH, TMPOSIBIIATH
CIIOCOOHOCThP W TOTOBHOCTh K CaMOCTOSITEIFHOMY IIOMCKY METOJIOB peIIeHUs NPaKTHYECKUX 3ajad,
MIPUMEHEHUIO PA3IIMYHBIX METOJIOB ITO3HAHMUSL.

3) padora ¢ unopmanmeii:

OPHUEHTHPOBATHCA B PAa3NUYHBIX HUCTOYHMKAX WHGOpManuu (HAYyYHO-TIOMYIISIpHAs JIMTEpaTypa
XUMHYECKOTO COJIEpKaHUs, CHPaBOYHEIE MOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh WH(MOPMAIUIO
pa3IMYHBIX BUAOB W (OPM TPEICTABIEHHUS, KpPUTUYECKH OIICHMBATh €€ JIOCTOBEPHOCTh W
HETIPOTUBOPEUYUBOCTD;

(hopMyITMpOBaThH 3allpOChl U MPUMEHATh Pa3IMYHbIE METOJBI MPH TOUCKE W O0TOOpEe MH(pOpPMAIIHH,
HE0OXO0IUMOH JIJIsl BBIITOJTHEHUS YI€OHBIX 3a/1a4 OMPESIIEHHOTO TUTIA,

MPUOOpETaTh OMBIT UCTIOJIB30BAHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U Pa3IMIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITETIhHO BBIOMPATh ONTUMANbHYIO (GopMy mpezacTaBieHuss WHMOpMAaIUU (CXeMbl, TrpaduKu,
JMarpaMMmebl, TaOJUIbI, PUCYHKH U IPYTHUE);



UCIOJIb30BaTh HAy4YHBIH $3bIK B KadecTBE CpEeACTBA Ipu padoTe C XUMHUYECKOW HH(pOpMaLuei:
OPUMEHATh MEXNpeaMeTHble (pu3nyeckne W MaTeMaTH4ecKWe) 3HAaKd M CHMBOJBI,  (HOPMYIIH,
ab0peBuaTypbl, HOMEHKJIATypY;UCIO0Ib30BATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH.

KomMyHuKkaTHBHBIE YHHBepCaJlbHbIe Y4eOHbIe AeliCTBH:

3aJaBaTh BOIIPOCHI 1O CYIIECTBY 00CYK/IaeMO TeMBbI B X0JI€ JUaJora U/UIIN TUCKYCCHH,
BBICKa3bIBaTh UAEH, HOPMYIMPOBATH CBOM IIPEIJIOKEHNS OTHOCUTEIBHO BBIIOJIHEHUS IPEATIOAKEHHON
3ajauy;

BBICTYIIaTh C MpE3CHTalMel  pe3ylbTaToB  MO3HABATENBbHONH  JEATENbHOCTH, IMONYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM MPU BBINOJHEHHWH XHUMHUYECKOTO OSKCIEPUMEHTA,
MPaKTUYECKOW pabOTHI MO MCCIECIOBAHUIO CBOMCTB M3yYaeMbIX BEIECTB, peaji3alnuy yueOHOTo MPOeKTa, U
(opMynupoBaTh BHIBOABI MO PE3ylibTaTaM NMPOBEAEHHBIX HCCIENOBAHUI MyTEM COTIacOBaHUS MO3MLMH B
X0ze 00CyXJIeHHs 1 0OMEeHa MHEHUSIMHU.

PeryasiTuBHbBIE yHUBepcadbHbIE yUeOHbIE AeificTBUS:

CaMOCTOSITEIBHO TIAHUPOBATh M OCYLIECTBIIATH CBOIO MIO3HABATEIBHYIO ACATENBHOCTD, ONpEACss e€
LeJNU M 3a]]a4d, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpeJiaraeMblii alrOpUTM
NEHCTBHI TIpW BBITIONHEHWH YYeOHBIX W HCCIEIOBATENbCKUX 3a1adv, BHIOMpaTh HamOosee 3PQeKTHBHBIN
Croco0 MX pemeHus ¢ y4€ToM IOJIyYeHHS HOBBIX 3HAHHHM O BELIECTBAX M XMMUYECKUX PEaKIUAX;
OCYILECTBIISTH CAMOKOHTPOJIb IEATEILHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIbTATBI

[IpenmerHble pe3ynbTaThl OCBOEHHS NPOrPaMMbl [0 XUMHM Ha YIIyOJI€HHOM ypOBHE HAa YpPOBHE
cpemHero o0miero o0pa3oBaHUS BKIIOYAIOT CHENU(UUecKrue A ydeOHOro mpenMera «XUMHs HayIHBIE
3HaHUs, YMEHUS M CIOCOOBI NEHCTBUII O OCBOCHHUIO, MHTEPIPETALMH M MPeoOpa30BaHUIO 3HAHWN, BUIBI
JESITEIbHOCTH IO MOJIyYEHHIO HOBOT'O 3HAHUS M NPUMEHEHHUIO 3HAHUH B Pa3iIMYHBIX YU€OHBIX CUTYALMSX, a
TaKK€ B PEANbHBIX JKM3HEHHBIX CUTYalMsAX, CBS3aHHBIX C XMMHUEH. B mporpamme mo xuMuu nmpeaMeTHbIE
pe3yiabTaThl IPEACTABICHBI 110 TOJaM U3yUYEeHHUS.

[IpenmeTtHbIe pe3yabTaThl OCBOCHUS Kypca «Opranndeckast XuMHsD» OTPaskaroT:

c(OPMHUPOBAHHOCTb MPEACTABICHUI: O MeCTe W 3HAUYEHHMHM OPraHWYECKOW XHMHH B CHUCTEME
€CTECTBEHHBIX HayK M €€ pojid B 00€CIeYeHNH YCTOMUMBOIO Pa3BUTHS YEJIOBEUYECTBA B PELICHUH MPoOIeM
9KOJIOTHUECKON, SHEPreTHUECKOW M IUILEBOW O€30MacHOCTH, B PAa3BUTHH MEAWIMHBI, CO3JaHUM HOBBIX
MaTEepHajoB, HOBBIX HMCTOYHHKOB SHEPTUH, B OOECIEUCHHWH PALMOHAIBHOIO IPHUPOAONOIb30BAHMS, B
(hOopMHPOBaHMM MHPOBO33PEHUSI U OOLIEH KyJIbTYphl YeJIOBEKa, a TAKXKe KOJIOTHYECKH OOOCHOBAHHOTO
OTHOUICHUS K CBOEMY 3/10POBbIO U IPUPOTHOM CpEE;

BJaJICHUE CHCTEMOH XMUMHYECKHX 3HaHHUH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOLIME IOHSITHA —
XAMHYECKHI 3JIEMEHT, aToM, PO U JIEKTPOHHAst 000I04YKa aToMa, S-, P-, d-aToOMHbIe OpOHTAITH, OCHOBHOE
U BO30YXIEHHOE COCTOSIHMSI aTOMa, TMOpMAM3alUsl aTOMHBIX OpOWTaned, MOH, MOJIEKYJa, BaJIEHTHOCTS,
QJICKTPOOTPHUUATCIIBHOCTE, CTCIICHb OKUCICHUA, XUMHNYCCKasA CBA3b, MOJIb, MOJIApHad Macca, MOHSIpHLIﬁ
00BEM, YIIepoJHbIi ckeleT, QyHKIMOHAbHAS TPYINa, pagukall, CTPYKTYpHbIe (hopMynbl (pa3BEPHYTHIE,
COKpaII€HHbIEe, CKEeJIETHBIE), M30MEPHS CTPYKTYpHasi M MPOCTPAHCTBEHHAS (F€OMETpHYECKasi, ONTHYEcKast),
M30MEPBI, TOMOJIOTHYECKHHN PsI/l, TOMOJIOTH, YTJIEBOJOPOIBI, KHCIOPOI- M a30TCOAEPIKAIIE OPTaHUIECKIE
COCIUHECHUA, MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3B€HO, BLICOKOMOJICKYJIAPHBIC COCANHCHMA, TCOPUH, 3aKOHBI
(mepuommueckuit 3akoH J[. M. MeHneneeBa, Teopust CTPOSHUs OpraHWYecKuX BemecTB A. M. bytiepora,
3aKOH COXpPaHEHHWS MacChl BEIIECTB, 3aKOH COXPAaHEHHs M TPEBPAIICHHUS DHEPTHH TMPH XUMHYECKHX
peaKHI/IHX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH, MHPOBO33PCHUYCCKUEC 3HAHUA, JICKAIHUE B
OCHOBC IMOHMMAHUA NMPUYUHHOCTH U CHCTEMHOCTH XUMHWYECKUX HBHGHHﬁ; npeaACTaBJICHUSA O MEXaHHU3Max
XUMHNYECCKHUX peaKum‘/'I, TEPMOANMHAMUYCCKUX W KHUHCTHYCCKHUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA, O
B3aMIMHOM BJIMSIHUM aTOMOB WM TPYIII aTOMOB B MOJIEKYyJaX (MHAYKTUBHBIM M ME30MEpHBIH 3(P(EKTHI,
opuentanteil u |l pona); dakronormueckre cBeJEHHUs O CBOHCTBAaX, COCTaBe, MOJYYCHUH H 0OE30MACHOM
HCHOIb30BAHUN BaKHEHUIITNX OpPraHUYCCKUX BEIICCTB B 6I)ITy u HpaKTI/I‘IeCKOI\/’I JCATCIBPHOCTH YCJIOBCKA,



o0ImMX HAy4YHBIX TPUHIWIIAX XHUMHAYECKOTO TPOW3BOJACTBA (HA TMPHUMEpPE MPOM3BOJICTBA METAHOJA,
riepepaboTku HeTH);

c(hOpMUPOBAHHOCT, YMEHHWI: BBIABIATH XapaKTePHBIE TPU3HAKA TIOHATHH, yCTaHABIMBATHUX
B3aMIMOCBSI3b, WCIIONB30BaTh COOTBETCTBYIOIIME MOHATHS NPU OMHMCAHWU COCTaBa, CTPOEHUS M CBOWCTB
OPraHUYECKUX COEIMHEHUN;

c(hOpMHUPOBAaHHOCTH YMEHUI:

WCTIONb30BaTh XHMHYECKYI0O CHMBOJIMKY JJISI COCTaBJICHHS MOJEKYJSPHBIX H CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OpraHMYECKUX BEIIECTB;

COCTaBJATh YPaBHEHUS XHMHUYECKHX PEaKIHWid W PACKPhIBAaTh WX CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAaHOBHUTENFHBIX PEAKIMA TTOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO OallaHca ATHX PEakIUi, peaKknnuit
MOHHOTO OOMEHa ITyTEM COCTaBJICHHS MX MOJHBIX M COKPAIEHHBIX HOHHBIX ypaBHEHHIA;

M3rOTaBIUBATh MOZENTH MOJEKYJ OPTaHWYEeCKHX BEIIEeCTB IS WLIIOCTPAIlMH HX XHMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMHUPOBAHHOCTb YMEHUH: yCTAHABIUBATH NMPHUHAIC)KHOCTh W3YUYCHHBIX OPTaHUYECKUX BEILECTB
M0 WX COCTaBy M CTPOCHHUIO K ONpeleNEHHOMY Kiaccy/Tpynie COCAMHEHWH, JaBaTh UM Ha3BaHUS II0
cucremarnieckoii HomeHknarype (IUPAC) um mnpuBOIMTH TpHWBHANBHBIC HAa3BaHUS M OTAEIBHBIX
MpeJCcTaBUTeNe OPraHMYEeCKUX BEUIECTB (3THJICH, alleTHJICH, TONYOJI, TIMIEPHH, STUIICHTIMKONb, (QeHo,
(dbopmanbaeruy, alueTaabIeru, aleToH, MypaBbiHAsI KHCIIOTa, YKCYCHas KUCIOTa, CTeapUHOBAs, OJICHHOBAS,
MAJIBMUTHHOBASI KUCIIOTHI, TIMLWH, ATaHUH, MajbT0o3a, (HPYKTO3a, aHWIMH, JTUBHHWII, U30IMPEH, XJIOPOIIPEH,
CTHPOJI U JIpyTHE);

c(OPMHUPOBAHHOCTb YMEHUS ONPEACTSITh BUJ XUMHYCCKOH CBSI3M B OPraHWYECKHUX COCTUHEHUSX
(xoBaJyIeHTHAs U HOHHAS CBS3b, G- U M-CBSA3b, BOJOPOHAS CBSI3b);

c(OPMHUPOBAHHOCTb YMEHUSI IPUMEHSTH MTOJIOKECHHUSI TEOPUU CTPOCHUSI OPTaHMUECKUX BElecTB A. M.
Bytneposa aiist 00bsiCHEHNS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS;

cOPMHUPOBAHHOCTb YMEHHWH XapaKTepU30BaTh COCTaB, CTPOCHHWE, (U3MYECKUE M XUMHUYCCKHE
CBOWCTBA THIIMYHBIX MPEACTABUTEICH pa3IMYHBIX KIACCOB OpPraHUYECKUX BELICCTB:  aJKAaHOB,
[UKJIOAIKAHOB, aJKCHOB, alKaJHEHOB, aJKHHOB, apOMATHYECKHX YTIIIEBOJOPOJIOB, CIUPTOB, aJbJETHJIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, TMPOCTBIX W CJOXHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHHWH M aMHUHOB,
AMHHOKHCIIOT, OEJIKOB, YIriieBOJOB (MOHO-, TU- U IMOJKCAaXapHJIOB), WLTIOCTPUPOBATh TEHETHUECKYIO CBSI3b
MEXJy HHUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX PEAKIMi C HWCIIOJIL30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTb YMCEHHUSI TOJATBEPKIATh Ha KOHKPETHBIX IPHMEpPax XapakTep 3aBHCUMOCTH
PEaKIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCAMHEHHH OT KPATHOCTH M THIA KOBaJIEHTHOH CBS3U (G- H T-
CBSI3H), B3AUMHOT'O BIIMSHHSI aTOMOB ¥ TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCT, YMEHHUS XapaKTePH30BaTh WCTOYHHWKH YTIIEBOAOPOAHOTO ChIphs (HE(DTB,
MIPUPOJIHBIN T'a3, YTOJIb), CIIOCOOBI €T0 MepepadO0TKU U MPAKTUIECKOE IPUMEHEHHE TIPOTYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAaHHWHA O €CTECTBEHHO-HAYYHBIX METO/Jax MO3HaHHA —
HaOIIO/ICHUH, U3MEPEHHUH, MOJISITMPOBAHNY, IKCTIEpUMEHTE (PeaJhbHOM U MBICJIEHHOM) U YMEHUS MTPUMEHSTh
9TH 3HAHHUS;

c(OpPMHUPOBAHHOCTb YMEHHS IPUMEHATHOCHOBHBIE ONEPALlUH MBICITUTEIBHON AESITETbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, 0000ILICHNE, CHCTEMAaTH3alMIO, BBISIBICHHE NPUUYMHHO-CIEICTBEHHBIX CBS3EH — A
W3y4YCHHS CBOWCTB BELIECTB M XMMUYECKUX PEaAKLHii;

c(OPMHUPOBAHHOCTb YMEHHI: BBISBIATH B3aUMOCBS3b XHMHYECKMX 3HAHUM C MOHATHSAMH U
MPECTAaBICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB ajsi Oojiee OCO3HAaHHOIO MOHUMAaHUS
CYIIHOCTH MaTE€pPHaIbHOTO €JUHCTBA MUPA, UCIOIb30BATH CUCTEMHBIE 3HAHUS 110 OPTaHUUECKONW XUMHUH IS
0OBSICHEHHS ¥ IPOrHO3UPOBAHUS SBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO [IPUPOAY;

c(OPMHUPOBAHHOCTb YMEHHH: MPOBOJAUTH pAacy€Tbl MO XUMUYECKHM (OpMyJiIaM M YpaBHEHHAM
XMMUYECKUX PEaKUUi ¢ HCIOJIb30BaHUEM (U3NYECKUX BeNIWYMH (Macca, OOBEM Tras3oB, KOJIHYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PAaCYETHl MO HAXOXKACHHUIO



XUMHYECKOH (QopMyJsbl BelecTBa MO W3BECTHHIM MACCOBBIM JIOJISIM XHMHUYECKHX 3JIEMEHTOB, MPOJIYKTaM
CTOpaHus, TNIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCT, YMEHHI: TPOTHO3MPOBATh, AaHANU3WPOBATh M OICHWBAaTh C  TO3WIUI
JKOJIOTHYECKOW O€30MacHOCTH MOCIEACTBHS OBITOBOM W TPOW3BOJACTBEHHON [EATENHHOCTA YEIOBEKa,
CBSI3aHHOW ¢ TiepepabOTKON BEMIECTB, WCIONH30BATHIIONYYEHHBIE 3HAHUS UISI MPUHITHA TPaMOTHBIX
pemieHnit mpo0ieM B CUTYaIusIX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTH YMEHUI: CAMOCTOSITETTFHO TUIAHUPOBATH U POBOIUTH XUMUYIECKHHA SKCIIEPHUMEHT
(mody4yeHne W W3y4YeHHWE CBOWCTB OpPTraHMYECKWX BEIIECTB, KAUECTBEHHBIE DPEAKIMH YTIIEBOJOPOIOB
Pa3JIMYHBIX KJIACCOB U KUCIOPOJICOAEPKAIINX OPraHUUYECKUX BEILIECTB, PEIICHUE DKCIIEPUMEHTANIBHBIX 3a4a4
110 PpACIIO3HABAHHWIO OPTaHMYECKWX BEIIECTB) C COOJIOMEHWEM TIPaBMII 0E€30IacHOrO OOpaIeHus C
BelIeCTBaMH M J1aOOPaTOpHBIM 000pyAOBaHHEM, (OPMYIHPOBATH IIE€Th HCCIEAOBAaHUS, NPEICTABISATH B
pasnuaHOM (hopMe pe3yIbTaThl SKCIIEPUMEHTA, aHATM3UPOBATH U OIEHUBATH WX TOCTOBEPHOCTE;

c(hOpMHUPOBAHHOCTH YMEHUI:

coOJII0aTh MpaBwiia SKOJIOTHYECKH [eJIeCO00pa3HOro MOBeIEHHs B OBITY M TPYIOBOH JAESATEIBHOCTU
B LEIAX COXPAHEHUsS CBOETO 3J0POBbs, OKPYKAIOIIEH IIPUPOAHON CPelbl U JNOCTUXKEHUS €€ YyCTOMWYUBOIO
pa3BUTHUS;

0CO3HaBaTh OMACHOCTh TOKCHYECKOI0 JEHCTBUS Ha XKUBBIE OPraHU3MBI ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, TOHUMas cMbIch mokazarens [1JIK;

aHAJIM3UPOBATh 11€J€CO00PAa3HOCTh MPUMEHEHUS] OPTaHWYECKUX BEIIECTB B NMPOMBIIIIEHHOCTH U B
OBITY C TOUKH 3pEHHS COOTHOLICHHUS PUCK-TIOJB3;

c(OpPMHPOBAHHOCTb YMEHHUI: OCYIIECTBIIATD LIEICHANPABICHHBIH TTOUCK XUMHUUECKON HHPOPMALIUHN B
pa3NUYHBIX HMCTOYHHMKAX (HaydHas M Yy4eOHO-HaydHas IUTEeparypa, CpeACcTBa MacCOBOM WH(OpMAIUH,
WuTepHer u npyrue), KpUTUYECKH aHAIM3UPOBATh XUMHYECKYI0 HH(OpMaluio, rnepepadarhiBaTh €€ U
HCIIONIH30BaTh B COOTBETCTBUU C TIOCTABIICHHOMN YUeOHOM 3aadeii.
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ITOYPOYHOE IIJTAHUPOBAHUE

KoauuecTBouacon DJIeKTPOHHbIE
Ne Temaypoka Konrpoas  Ilpakruu = ara uuppoBbIEOOP
n/n Bcero HBbIE ecKue HU3YyYCHUHA a30BaTECJIbHbIC
padoThI padoThI pecypcbl
[IpenMer u 3HaYCHHE OPTAHMYECKON XUMUH,
1 MIPEACTABICHUE O MHOTOOOpa3uu OPraHuIECKUX 1 04.09.2023
COCIMHECHUI
DIEKTPOHHOE CTPOCHUE aTOMa yriiepoJia
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1 06.09.2023
BaneHTHRIEBO3MO)KHOCTHATOMAYTIICPO/Ia
XUMUYECKas CBSI3b B OPraHUICCKUX
3 COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS 1 08.09.2023
KOBAJIGHTHOM CBS3H, CIIOCOOBI pa3phiBa CBs3CH
4 Teopus cTpoeHUs OPraHUYECKUX COSTUHEHHH A. 1 11.09.2023
M. bytneposa
Bunbr m3oMepun: CTpyKTypHAs,
5 IPOCTPaHCTBEHHAs. DIEKTPOHHbIE 3P (PEKTHI B 1 13.09.2023
MOJICKYJIaX OPTAaHUYECKUX COCTMHCHUN
[IpencraBnenue o knaccupukamy u
6 cucrematrueckas Homernknarypa (IUPAC) 1 15.09.2023
OpPTaHMYECKUX BEIICCTB
7 Knaccudukanus peakiuii B OpraHU4eCKON XUMHUH 1 18.09.2023
8 Cucremarusanusa 1 0000IIeHNE 3HAHUN 110 TEME 1 20.09.2023
AJKaHbI: TOMOJIOTHYECKHH psifl, 001as ¢popmyina,
9 HOMEHKJIATypa U U30MEpHs, FIIEKTPOHHOE U 1 22.09.2023
MIPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYIT
10 du3nueckue 1 XMMHUYECKUE CBOICTBA AIKaHOB 1 25.09.2023
11 Haxoxnaenne ankano B npupoje. CriocoObt 1 97.09.2023
MIOJTyYEHUS ¥ IIPUMEHEHHUE AJTKAHOB
12 [{uxnoankansl: o0mas Gopmyiia, HOMEHKIATypa U 1 29.09.2023




HU30MCpHu, 0COOEHHOCTHU CTPOCHUA U XUMUUYCCKHX
CBOﬁCTB, CIIOCOOBI IIOJIYUYE€HUA U IPUMCHCHHUC

Pemienue pacu€THbIX 3a7a4y Ha oNpeieNeHne
MOJIKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO

13 BELIECTBA 10 MACCOBBLIM JOJISIM aTOMOB 1 02.10.2023
AIIEMEHTOB, BXOJISIIIUX B €r0 COCTAB.
Cucrematu3zanus u 00001IeHHEe3HAaHUITTOTEME
AJIKeHBI: TOMOJIOTHYECKH psif, o0mas ¢popmyina,
14 HOMEHKJIaTypa, IEKTPOHHOE U 1 04.10.2023
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHAs M IUC-TPAHC-U30MEPHUIATKECHOB
15 Pu3nyecKnue 1 XUMUYECKHE CBOMCTBA AJIKEHOB. 1 06.10.2023
[IpaBrusioMapkoBHHKOBA
16 CniocoOblI MoTy4eHus U IPUMEHEHHE aJIKeHOB 1 09.10.2023
17 [IpakTrueckast padora Ne 1 1o Telv\'/[e "[lonyuenue 1 11.10.2023
STUJICHA U U3yYEHUE eTr0 CBOMCTB
Pemenne pacuéTHbIX 33724 Ha ONpeIeTICHIE
18 MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO 1 13.10.2023
BeIllleCTBa
AnKagueHsl: ConpsKEHHbIE, U30JUPOBAHHEIE,
19 KyMyJupoBaHHble. OCOOEHHOCTH 3IEKTPOHHOIO 1 16.10.2023
CTpOEHUS
20 XHUMHUYECKUECBONCTBACOMPSIAKEHHBIXIUEHOB 1 18.10.2023
21 Crioco0bI nostyueHust 1 IpUMEHEHHE alIKaJleHOB 1 20.10.2023
AJKWHBI: TOMOJIOTUYECKHH psl, oOmmas hopmyra,
99 HOMEHKJIaTypa, SJIEKTPOHHOE U 1 93.10.2023
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
buznyecKkue cBoiicTBa
23 XUMHYECKUECBONCTBAATIKUHOB 1 25.10.2023
24 KauecTBeHHBIE peaKkIIMy Ha TPOHHYIO CBSI3b 1 27.10.2023
25 Crioco0bI nostyueHus ¥ IPUMEHEHNE alIKUHOB 1 08.11.2023
26 Pemienue 3agau: pacu€Tsl 0 ypaBHEHUIO 1 10.11.2023




XAMHYECKON peaKkuu

27 CucremaTtu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe 1 13.11.2023
ApeHBI: TOMOJIOTHYECKUH psifl, o0mmias popmyna,

28 HOMEHKJIaTypa. DJNEeKTPOHHOE U 1 15.11.2023
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OEH301a U
TOJIyoJia, UX (U3NYECKUE CBONCTBA

29 XUMHYECKUE CBOWCTBA apEHOB: PEAKIIU 1 17.11.2023
3aMeIIeHUS

30 XVMHUYECKUE CBOWCTBA aPCHOB: PEAKITUI 1 20.11.2023
MPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB OeH3011a

31 Oco0eHHOCTUXUMHUYECKIUXCBOMCTBCTUPOJIA 1 22.11.2023
Pemenue pacuéTHBIX 337249 Ha ONPEICIICHIE

32 MOJIEKYJISIPHOUM (POPMYIIBI OPraHUYECKOTO 1 24.11.2023
BEIIIECTBA

33 CriocoOblI MOTy4eHUs ¥ IPUMEHEHUE apeHOB 1 27.11.2023

34 I'eneTHueckas CBA3b MEKIY PA3TMIHBIMH 1 29 11.2023
KJIAaCCaMH YTJIEBOJIOPOIOB

35 Pacuétel o ypaBHEeHUAM XUMHYECKHX Peakiuii. 1 01.12.2023
Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME

36 [Tpupoauslii ra3. [TonyTHble He(TAHBIE ra3bl 1 04.12.2023

37 KameHHbI# yroJib 1 IPOJYKTHI €ro nepepadboTKu 1 06.12.2023

38 Hedts u ciocoOb1 €€ nepepaboTKy. 1 08.12.2023
[IpumenenuenpoiykToBnepepabOTKuHEDTH

39 ['eHeTHYeCKas CBSA3b MEXIY Pa3IMIHBIMU 1 11.12.2023
KJIACCaMH YTJIEBOIOPOIOB
lanmoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:

40 AJIEKTPOHHOE CTPOCHHME; PEAKITUU 3aMEeIIECHHUS 1 13.12.2023
rajioreHa
JlelicTBue menouei Ha TaJIOreHIPOU3BOAHBIE.

41 BsanmoelicTBre qurajoreHajaKkaHoOB ¢ MAarHUEM 1 15.12.2023

U IMHKOM




Cucremarusanus U 0000IEHUE 3HAHUH 110

42 " ,, 18.12.2023
pazzneiny "YriaeBoaopos

43 KoHnTtposbhas padota mo teme "YriaeBoaopo b 20.12.2023
[IpenenbHbIE OTHOATOMHBIE CTUPTHI:

44 TOMOJIOTHYECKUU psifi, oOmiast popmyrna, cTpoeHue 99 12.2023
MOJIEKYJI, U30MEPHsI, HOMEHKJIATYpa,
kiaccuukanus, pusnyeckue cBoicTa

45 XUMHUYECKUE CBOMCTBA MPEAETbHBIX 25.12.2023
OJIHOATOMHBIX CIIUPTOB

16 CrniocoOblI MoTy4eHus U IpUMEHEHUe 27 12.2023
OJIHOATOMHBIX CITUPTOB
[TpocTsie 3¢upbl: HOMEHKIIATypa U U30MEpHs,

47 O0COOCHHOCTH (PU3NYCCKUX U XUMHUCCKUX 29.12.2023
CBOICTB
MHOroaToMHBIE CIIUPTHI: ITUICHTITUKOb U

48 TJIMIEPUH, UX QU3HUYECKUE U XUMHUECKUE 10.01.2024
CBOICTBa

49 CniocoOsblI MoTydeHus U IpUMeHEHUe 12.01.2024
MHOTOQTOMHBIX CITHPTOB

50 CDelion: CTPOEHUE MOJIEKYJIbI, (PU3HUECKUE 15.01.2024
cBoiicTBa. TokCHYHOCTh(EHONA

51 XuMuyeckuecBoicTBadeHnona 17.01.2024

52 Crnioco0sI noTydeHus U mpuMeHeHne henomna 19.01.2024
[TpakTiueckast paborta Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 Teme "CrnupTel U 22.01.2024
¢denomnsr"

54 Cucremaruzanusa 1 0000IIIeHNE 3HAHUI 110 TEME 24.01.2024
AJNBAETHIBI U KETOHBI: 3JIEKTPOHHOE CTPOCHUE

55 KapOOHMIIBHOM TPYMIIbI; TOMOJIOTUYECKHE PSIJIBL, 26.01.2024
obmas popmyina, n3oMepus 1 HOMEHKIIATypa

56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE CBOMCTBRA; 29 01.2024

pEaKLUHUH MPUCOECIUHEHUS




PeaKI_[I/II/I OKHMCJICHUA U KaUCCTBCHHBIC PCAKIIUU

57 31.01.2024
albIETUI0B U KETOHOB

58 CnocoObI OTYYeHUS albJACTH/IOB U KETOHOB 02.02.2024
OIHOOCHOBHBIE IIpeNeNIbHBIE KAPOOHOBEIE

59 A peal p 05.02.2024
KHCIIOTHI, 0OCOOEHHOCTH CTPOCHHUS X MOJIEKYII
H3omMmepusa 1 HOMEHKIATypa KapOOHOBBIX KHCIOT

60 P atypa kap ’ 07.02.2024
uX (pu3UYecKre CBONCTBA
XuMHYeCcKre CBOMCTBA IIPeaeIbHBIX

61 peal 09.02.2024
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
OCc00EHHOCTH CBOMCTB MYPaBbUHOM KUCIOTEL.

62 P 12.02.2024
MHoroo0pa3ue KapOOHOBBIX KUCIOT
Oco0eHHOCTH CBOICTB: HENPEAEIbHBIX U
apoOMAaTHUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX

63 p P > AP : 14.02.2024
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBUTEIMBBICIIMXKAPOOHOBBIXKHCIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT 16.02.2024

I bl TIOJIYYEHNS Y IPUMEHEHNE KapOOHOBBIX

65 CniocoOsbI momyue puUMeHeHre KapOOHO 19.02.2024
KHCJIOT
CrnoskHble Y$UPLI: TOMOJIOTHYECKHH s, 00Iast

66 up pax, obm 21.02.2024
dbopMmyna, u3oMepusi U HOMEHKIIaTypa

67 duznyeckue 1 XUMUYECKHE CBOMCTBA 3(pupoB 26.02.2024
Pemenue pacuéTHBIX 3a71a4: 110 YPAaBHCHHIO
XHUMHUYECKOH peakIiy, Ha OIpeacIcHHE

68 D BaKHIH, pea 28.02.2024
MOJIEKYJISIPHOU (POPMYJITBI OPTaHHYECKOTO
BEIIECTBA
[IpakTuueckas padora Ne 3. Perenue

69 IKCIIEPUMEHTAITLHBIX 33724 10 TeMe 01.03.2024
"KapOoHoBsle KucioTbl. CiioxkHbIedUpHI"
JKupsl: crpoenue, GU3nYecKre U XUMUYECKH

70 Pl CTPOCHHC, QusiiecKue eerme 04.03.2024
CBOMCTBA (THIPOJIN3)
OCO00EHHOCTH CBOMCTB KHUPOB, COAEPKAIIUX

71 POB, collepaiealil 06.03.2024

OCTaTKH HEIPENEIbHBIX JKUPHBIX KUCIOT. JKuphiB




pUPOJIC

Meia KaK COJIM BBICHINX Kap60HOBLIX KHCJIOT, UX

12 Morolee nericrere. [IoHATHE 0 CHHTETUYECKUX 11.03.2024
Mmoroiux cpencrax (CMC)

73 I'eneTnueckas CBS3b YIIeBOJAOPOIOB U 13.03.2024
KHCJIOPOJICOACPIKAIINX OPTaHUYECKHUX BEIIEeCTB

74 PacuéTel Mo ypaBHEHUSM XUMUYECKUX PEAKITAN 15.03.2024

75 Cucremarusanusa 1 0000IIeHIE 3HAHUN 110 TEME 18.03.2024
OO0m1as XxapakTepucTUKa YIJIE€BOJIOB U

76 KJ1accU(UKalus yrieBoJgoB (MOHO-, IU- U 20.03.2024
HOJIMCaXapubl)

77 Momnocaxapusl: (PU3HMUecKre CBOMCTBA U 99 03.2024
HAaxO0JKJICHHE B MPUPOJIC

78 [IpumeHeHue TIIF0KO3bI, € 3HaYCHUE B 01.04.2024
YKU3HEICATSIIbHOCTH OpraHu3Ma
Jlucaxapuapl: caxaposa, MaJIbT03a U JIAKTO3a.

79 Haxoxzaenue B mpupoe U NpUMEHEHUE 03.04.2024
JTMCaxapyuioB
[Tonmcaxapuasl: CTpPOSHUE MAKPOMOJIEKYIL,

80 ¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, 05.04.2024
MIPUMEHCHUE

81 [ToHATHEOONCKYCCTBEHHBIXBOJIOKHAX 08.04.2024

82 CuctemaTtuzanus ¥ 0000IeHUEe 3HAHUH 110 10.04.2024
pazaeny
KonTponbhas pabota no teme

83 "Kucnopoacoaepxaniye opraHu4eckue 12.04.2024
coenuuenus"
AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE MOJICKYI,

84 oOmas ¢popmyia, H30MepHsi, HOMEHKIIATypa 1 15.04.2024
¢duznyeckue cBoicTBa

85 XHUMHUYECKUECBONCTBAATN (DAaTHUIECKUXaMITHOB 17.04.2024

86 AHWIIMH: CTPOCHHUE aHWJINHA, OCOOCHHOCTH 19.04.2024




XUMHYECKHX CBOMCTB aHHJIMHA

87

88

89

90

91
92

93

94

95

96

97

98

CriocoObI nostyueHus 1 IpUMEHEHNE
ann(paTHIEeCKUX aMUHOB

Pemienue pacueTHbIX 3a7a4y Ha OINpeIeIEHUE 10U
BBIXO/1a TPOJIYKTA PEaKLUU OT TEOPETUUECKH
BO3MOXHOI'O

AMUHOKHCIIOTBI: HOMEHKIIaTypa U U30MepHus,
(uznyecKue CBONCTRA.
OTaenpHBIENIPEACTABUTEIH O-AMUHOKHUCIIOT

XUMHUYECKHEe CBOMCTBA AaMHUHOKHUCIIOT, HX
OHMOJIOTHYECKOE 3HAaUYeHHEe aMHUHOKHUCIIOT. CHHTE3
Y THIPOJIM3ICIITHIOB

benku kak mpupoaHbIe IOTUMEPHI; CTPYKTYPBI
0OeJIKOB

XUMHYECKHECBOMCTBAOEIKOB

A30Tc0z[ep>1<aume TCTCPOUUKIINICCKHUC
COCAMHCHUS. HYI(J'IGI/IHOBI)IC KHCJIOTBI: COCTaB,
CTPOCHUC U Ouonornyeckas POJib

[Tpaktuyeckas padora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"A30TcoaepKalue OpraHnyecKre coequHeHns"

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacnio3HaBaHue OpraHUYECKUX COeAMHEHUI"
KonTponbhas pabota no teme "A3oTcoaepxkaiine
OpraHUYecKHue coequHeHus"

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN U METOJIBI X
CHUHTE3a —II0JIMMEPHU3allHsl U MOJUKOHIEH AU

[Tnactmaceel. YTunu3zanus u nepepadoTka
IUTaCTHKA

22.04.2024

24.04.2024

26.04.2024

29.04.2024

06.05.2024
08.05.2024

10.05.2024

13.05.2024

15.05.2024

17.05.2024

20.05.2024

22.05.2024

99

DJ1IacTOMEPBI: HATYPAITbHBI CUHTETUYECKHUE

24.05.2024




Kay4yyku. Pe3una

100

BouiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cuHTernyeckue. [lonumepsl ciennasbHOro
Ha3HAYECHUS

27.05.2024

101

[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBLHBIX 33724 110 TeMe
"Pacno3HaBaHue Ij1acTMacc U BOJIOKOH"

29.05.2024

102

O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
MmarepHaia 1o treme "BeicokomMoneKynsapHble
coenuHeHus"

31.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJWYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIbBI U1 YUEHUKA

VYuebnuk «Xumus 10 xmace» O.C. I'aGpuensiu

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJA

VYuebnuk «Xumus 10 xmace» O.C. ['aGpuensin

Iabpuensu, O. C. Meronndeckoe mocooue Xumust 10 kiacc

I'a6puensn, O. C. Xumus 10-11 knace. bazoBsiilt ypoBeHb. MeTOAMUECKHE PEKOMEHAALNHT U

paboyast mporpamma

OU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCHI CETU UHTEPHET



