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l. INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o xumuun s ooyuaromuxcst 10 kmacca Ha 2024-2025 yueOHBIN 101 Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs cOCTaBieHa B cooTBeTcTBUM ¢ DenepanbHoil paboueit
nporpaMmoil mo ydeOHOMy mpenmery «Xumusi (yriayOleHHBId YpOBEHB)» (IpeaMeTHas o00JacTh
«EcrecTBEeHHOHay4HbIE MPEAMETH»), YTBEPKIAEHHOM Ipuka3oM MuHHCTEPCTBA IPOCBEILECHUS
Poccuiickoit ®eneparu ot 18.05.2023 Ne 371 «OO6 yrtBepknenun (enepanbHOil 00pazoBaTeIbHOM
nporpaMMbl cpeiHero odmiero obpaszoBanus» (3apeructpupoan 12.07.2023 Ne 74228), c yuérom
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS IMporpammbl cpenHero obmiero obpazoBanus OI'OC COO,
Kanennapasim yueonsiM rpadukom ['bOY «lllkona Ne 30 r. o. EnakueBo» Ha 2024-2025 y4ueOHBIN TO/I.

Pabouas mporpamma no xumum s oOydvaromuxcs 10 kiacca opueHTHpOBaHA Ha LIEJEBbIE
IpUOpUTETHI, chopMyarpoBanHble B DenepanbHoil paboueil mporpamMmme BOCIUTAHUS.

IIporpaMma 1o XMMUU Ha YPOBHE CpeIHEro obuero obpa3oBaHus pa3paboTaHa Ha OCHOBE
QenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 o6pasoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHUS (eaepabHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO OOIIETO
obpazoBanusi(@OIl COQO), npencraBineHHbix B DenepalibHOM TOCYIapCTBEHHOM 00pa30oBaTEIbLHOM
craggapre COO, c¢ yuérom Konuenmuu npenoaaBaHusi ydeOHOro mpeaMera «XHUMHA» B
oOpa3oBaTenbHbIX oprauu3anuax Poccuiickoit @enepanyy, peanusyonmx OCHOBHbIE 00pa30BaTeIbHbIE
IpOTrpaMMbl, U OCHOBHBIX NoJoxkeHUl «Ctpareruu pa3BuTus Bocnutanus B Poccuiickoit depepaunu Ha
nepuon 1o 2025 roga» (Pacmopsikenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha ypOBHE YriyOJIEHHOTO M3YyYeHUS 3aHMMAeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHoro obOpasoBanus yuamuxcs 10—11 kiaccoB. M3yueHue npeamera, peaquzyeMoe B YCIOBHSX
T pepeHIIMPOBAHHOT0, TPOPUILHOIO 00yUYeHMs, MPU3BAHO 00ECHEeUnTh 00IIe00pa3oBaTEIbHYI0 U
OOMIEKYIBTYPHYIO TTOJTOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOJMMYIO JUIS aJanTalud HX K OBICTPO
MEHSFOIIMMCS  YCIIOBUSIM JKU3HHU B COIIMYME, a TaKKe JJIsl TPOJIOJDKEHUST 0O0yUSHHsI B OpTaHU3aIUsIX
npodecCHOHATBLHOI0 00pa30BaHMs, B KOTOPBIX XUMHUS SBIISETCS OJHOW U3 IPUOPUTETHBIX JAUCIHUILINH.

B nporpaMme 1o XuMuu Ha3Ha4eHUE MpeIMeTa « XUMUS MOITy4aeT MOIPOOHYI0 HHTEPIIPETALNIO
B COOTBETCTBHH C OcHoBomojararonumu mnojoxeHusMmu ®I'OC COO o B3auMo00yCIOBICHHOCTH
Lesnen, copepkKaHusl, pe3yJbTaToB OOyueHUs U TPeOOBAHWU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIOTCS CJIEAYIOIIME BBINOIHAEMbIE IPOTPaMMON IO XUMUHU (PYHKLIUU:

— MHQOPMALMOHHO-METOJMUECKasl,  peanu3alus  KOTOpod  obecredyrnBaeT  MOJy4YEHHE
OpEJCTaBICHU O LEeJsIX, COJEpXKaHWM, oOlel cTpaterun OOydyeHMs, BOCHHMTAHUS U Pa3BUTHS
00yJaromuxcs CpeCTBAMU PEMETA, U3Yy4aeMOro B paMKax KOHKPETHOTO PO,

— OpraHU3aIOHHO-TUIAHUPYIOIAsi, KOTOpas MpeIyCMaTpUBAeT OIpENeICHNe: MPHHIUIIOB
CTPYKTYPUPOBAaHHUSI M TMOCJIEIOBATEIBHOCTH HU3yYeHHs] y4eOHOro MaTepuasia, KOJIMYECTBEHHBIX W
Ka4eCTBEHHBIX €r0 XapaKTEPUCTHK; TOIX0A0B K (POPMUPOBAHUIO COJIEPKATETLHON OCHOBBI KOHTPOJIS U
OIIEHKHA 00pa3oBaTENbHBIX IOCTIIKEHUH OOYydYalomMXCsi B paMKax HMTOTOBOM arTectanuu B (hopme
€IMHOTO TOCYTAPCTBEHHOTO 9K3aMEHa 110 XHUMUH.

[Tporpamma 1 yriryOiaEHHOTO U3yUEHHUS XUMHH:

— yCTaHaBIMBaeT WHBAPHMAHTHOE NPEIMETHOE COJAepKaHHUe, O00s3aTeNbHOE IS U3yUYeHUS B
paMKax OTACNBHBIX MpOoQuUIeH, MpeaycMaTpUBaeT paclpeneieHne U CTPYKTYPHUPOBAHHE €ro 0
KJIaccaM, OCHOBHBIM COJIEpKaTelIbHBIM JIMHUSAM/pa3fesiaM Kypca;

— MaéT TpUMEpPHOE pacrpeseleHne Yy4eOHOro BpPEMEHM, PEKOMEHAYEeMOIo Ul U3Y4YeHUs
OTJIEIbHBIX TEM;



— TpeasiaraeT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh M3yUeHHs yuyeOHOro marepuaija C ydéTom
JIOTUKH IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

— 1aéT METOAMYECKYI0 MHTEpIIpPETAlMIO IeJield W 3aJad U3y4YeHHs MpeaMeTa Ha yriryOoJIEHHOM
ypoBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpeAHero olmiero oOpa3oBaHuUs,
COJICPKATEIPHON XapaKTePUCTHKH IJIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON
MPOrPaMMBbI CPETHETO 00IIero 00pa3oBaHUs (JTIUYHOCTHBIX, METAPEIMETHBIX, IPEIMETHBIX ), & TAKKE
C Y4Y€TOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEJIbHBIX JEHCTBHII 0OO0ydYaromierocss 1mo OCBOEHHUIO
CoJIepKaHus MpeaMeTa.

[To Bcem Ha3BaHHBIM MO3ULHKAM B MpOrpamMMme MO XUMHH MPEAyCMOTpPEHA MPEEeMCTBEHHOCTh C
oOydeHHEeM XUMHUHU Ha YpPOBHE OCHOBHOrO o0miero oOpa3oBaHus. 3a TpeesiaMd YCTaHOBIICHHOM
IpOrpaMMOil MO XUMHUU 0053aTelbHONH (MHBApUAHTHOW) COCTABIISIIOIICH COJEp)KaHUs Y4eOHOro
npeaMeta «XUMHs» 0CTaéTcsi BOBMOXKHOCTh BBIOOpa €ro  BapUaTHBHOW  COCTAaBISIOLIEH, KOTOpas
JOJDKHA  OMPENEISITHCSI B COOTBETCTBHHU C HAIPABICHUEM KOHKPETHOTO PO OOy ICHHSI.

B cootBerctBuu ¢ konmentyanbHbiMu nojoxkeHusiMu OI'OC COO o HazHaueHUU PEIMETOB
0a30Boro u yriayOi€HHOTo YpoBHEl B cucteme nuddepeHupoBaHHOTO 00yUYEHHS Ha YPOBHE CPETHETO
o0miero o0pa3oBaHusi XUMHUSI Ha YpOBHE YIIyOJIEHHOTO W3Y4YEHHs] HAMpaBieH Ha pealu3alfio
MIPEEMCTBEHHOCTH C MOCIIEYIOIIUM STAIlOM MOTYYEHUs XUMHYECKOT0 00pa30BaHMs B PAMKax U3yUYeHUS
CIIEIUATIBHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKUX TUCIUIUIMH B By3aX U OpPraHU3aLMIX CPETHEro
npodeccuoHanbHOr0 oOpa3oBaHMs. B 3TOH CBA3M H3yueHue mpeaMera «XHUMHUS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacHIMpEHUE U YIUIyOJIeHHE TEOPEeTUYECKOW M MPAKTHYECKOW MOATOTOBKH
00y4JaroImuXcsi, BBIOPABIINX OMPENCIIEHHBI Mpo(mibs 00ydeHUs, B TOM YHCIE C IEPCICKTUBOU
MOCJICIYIOMIEr0 TOJIYYeHUS XHMHUYECKOTO O0O0pa3oBaHUsi B OpraHu3alusIX MTpodecCHOHATBHOTO
oOpazoBanus. Hapsgy ¢ atum, B cBere TpeboBanuii @I'OC COO k miaHHpyeMbIM pe3yibTaTam
OCBOEHHS 00pa30BaTEIbHON MPOTPAMMEBI CPETHETO 00IIET0 00pa30BaHUS U3YUCHHE MTPEAMETa « X UMUS)
OPHUEHTHPOBAHO TAK)KE Ha PEIICHHE 3a]1ay BOCIUTAHUS U COIMAIBLHOTO Pa3BUTHS OOYYaIOIIMUXCS, Ha
dbopMHUpOBaHKE Y HUX OOIIEUHTEIIEKTYaIbHBIX YMEHUN, YMEHUN palliOHAIN3alid Y4eOHOTo Tpyaa U
0000EHHBIX CTOCOO0B AEATEILHOCTH, HMEIOIIUX MEKIUCIUILIMHAPHBIN, HAIPEeIMETHBINA XapaKTep.

CocraBngomuMy  npeaMera  «XUMHS» Ha YpPOBHE YIIyOJNEHHOrO M3y4YEHHUs SBIISIOTCS
yriyonéHubie Kypcebl — «Opranuueckas xumus» u «OOmass U HeopraHuyeckas xumus». [lpu
OTIpeIeIeHNH MOIX0/10B K 0TOOPY U CTPYKTYPHOM OpraHu3aliiy CoiepKaHusl 3TUX KypCOB B IpOrpaMmMe
o XUMHHU 3a ocHOBY HpuHATH nojoxeHus ®PI'OC COO o pasnuuusx 6a30BOro M yriyoa&HHOTO
YPOBHEHN U3y4EHUs IPEIMETA.

OcHoBy coaepxaHus KypcoB «Opranudeckas xumus» U «OOmmas ¥ HeopraHudeckas XUMHUS»
COCTaBJIIET COBOKYIHOCTb MPEIMETHBIX 3HAaHMM M YyMEHHH, OTHOCSIIUXCSA K 6a30BOMY YpPOBHIO
U3Yy4YEHUs TNpeAMeTa. JTa CUCTeMa 3HAHUU MOJydaeT OIpelelEHHOE TEOPETHUECKOE IOTOIHEHHE,
MO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO O0IbIINN 00BEM (akTosIornyeckoro Mmarepuaina. Taxk,
Ha yriIyOJE€HHOM ypOBHE U3yU€HHUs ITpeiMeTa o0ecriedeHa BO3MOXKHOCTh 3HAUUTENBHOTO YBEJIUYEHUS
00béMa 3HAHMM O XMMHUYECKHMX 3J€MEHTaX M CBOIMCTBAaX WX COCTMHEHMH Ha OCHOBE pacIIUpPEHUs U
yIIIyONeHHs IIpeICTaBICHUN 0 CTPOEHHUHU BELIECTBA, XUMHYECKON CBSI3U U
3aKOHOMEPHOCTSX MPOTEKaHUs PEAKIMM, paCCMaTPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOW KUHETUKHU U
TEpMOAMHAMUKHU. [3yueHue mNepuoauueckoro 3akoHa M Ileproguyeckodl CHCTEMBl XMMHYECKHX
3JIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX O CTPOEHUH aToMa.
XuMHyeckasi CBsi3b OOBSICHIETCS C TOUKH 3pEHUS SHEPreTHUEeCKUX U3MEHEHHUH Ipu e€ o0pa3oBaHUM U
pa3pylLIeHHH, a TakXKe C TOYKU 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3ydeHue THMOB peaxkuuit
JIOTIONHSAETCS (POPMHUPOBAHUEM TMPEACTABICHUN 00 3IEKTPOXMMHUYECKUX IMPOLECCaX U AIIEKTPOJIH3e
pacIulaBOB U pacTBOPOB BELIECTB. B Kypce opraHm4eckod XMMHUU IPH PACCMOTPEHUU pPEAKLMOHHON
CIOCOOHOCTH COeIMHEHHH yIeNnseTcsi 0co00e BHUMaHUE BOIpocaM 00 3JeKTPOHHBIX 3¢ddekrax, o
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B3aMUMHOM BJIUJIHHHU AaTOMOB B MOHeKy.HaX N MCXaHU3Max peaKuHﬁ.

Ocoboe 3HaYeHnEe UMEET TO, YTO Ha COJIEPKAaHUE KypCOB XUMUH YIIyOJIEHHOTO YPOBHS U3YUYCHHUS
JUTSL KJTACCOB OIpeIeaEHHOro nmpoduiis (TJaBHBIM 00pa3oM Ha X CTPYKTYPY U XapaKTep JOMOJTHEHUN K
o0IIei cucTeMe MPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSIHME CMEXHBIC IpeaMeThl. Tak, HanpuMep, B
COJICP)KaHUU TTPeIMETa IS KJIACCOB XUMHUKO-(DHU3HUECKOT0 POodUiIs 0OJIbIIOe 3HAYCHHE Oy IyT UMETh
3JIEMEHTHI y4eOHOro Marepuaina 1o oomen xumuu. [Ipu n3ydenun npeaMera B JaHHOM CiIydae aKLEHT
OynIeT caenaH Ha OOIIHOCTh METOJOB IMO3HAHUs, OOITHOCTh 3aKOHOB U TEOPH B XMUMHUU U B (DPU3HKE:
ATOMHO-MOJICKYJISIpHasl Teopusi (MOJIKYJIsIpHAs Teopus B (DHU3MKE), 3aKOHBI COXPAHEHUS MAacCChl U
SHEPTrUH, 3aKOHBI TEPMOJINHAMUKH, JJICKTPOJIN3a, TIPEJCTABICHUS O CTPOCHUH BEIIECTB U APYTOE.

B TO e Bpems B coJep)KaHWUU MpeaMeTa IS KJIACCOB XMMHKO-OHOJIOTHYECKOrO MPOQHIIS
OOJIBIIMI yJEIbHBIA BeCc OyJIeT MMETh OpraHuuYeckas XHMHs. B 3ToM ciydae mpenocTaBliseTcs
BO3MOXKHOCTB JUIsI 00Jiee 0OCTOSATEIIBHOIO PACCMOTPEHHSI XMMHUYECKON OpPraHu3alMi  KICTKH  Kak
OMOJIOTUYECKOW  CHUCTEMBI, B COCTaB KOTOPOH  BXOMSIT, K TPUMEPY, TaKUE CTPYKTypHBIC
KOMITIOHCHTHBI, KaK JIMIIHNBI, 6€JIKI/I, erICBOI[I)I, HyKJIeI/IHOBI)Ie KHUCJIIOTHI U IIpyFI/Ie. HpI/I 9TOM 3HAHHA O
COCTaBE W CBOMCTBAX MPEICTABUTEICH OCHOBHBIX KJIACCOB OPTaHWYCCKUX BEIICCTB  CIyXKaT
OCHOBOWU JIJISl M3YYCHUS CYIIIHOCTH MIPOIIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIICBAPCHUSI.

B mnane ¢opMupoBaHHS OCHOB HAYYHOI'O MHUPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOJIOB
IMMO3HAaHHUA U OIIbITa IMPAKTUYICCKOI'0 IPUMCHCHUA HAYUYHBIX 3HAaHUU HN3YyUCHUC TIPCAMCETa «XHUMU»
HA  yrIyOJICHHOM ~ ypOBHE  OCHOBAaHO HAa MEXIIPEJAMETHBIX CBS3SX C YYCOHBIMHU IPEIMETaMH,
BXOJISIIIMMH B COCTaB MpeIMETHBIX obnacteil «EcrecTBeHHO-HAay4YHbIE MpeAMeThy, «MaTemaTHka U
uH(popMaTuka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu m3ydenun y4eOHOTO mpeaMera « XUMUs» Ha yriyOIEHHOM ypOBHE TakKe, KaKk Ha ypOBHE
OCHOBHOTO W CpemHero ooOmero ooOpazoBaHus (Ha 0a30BOM YPOBHE), 3aladyeil TEPBOCTCIICHHOMN
3HAYMMOCTH SIBIIIETCSI (OPMHPOBAHHME OCHOB HAayKH XHMHUH Kak o00JacTd COBPEMEHHOTO
€CTCCTBO3HAHUsI, HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBEKAa W OAHOI0O U3 KOMIIOHCHTOB MHpOBOfI
KylIbTypbl. PemieHue 3ToW 3amaum Ha YyriayOJIEHHOM YPOBHE HM3YUYSHHS TIPEIMETa IPEANoIaracT
peanr3annio TaKuX MeNeu, Kak:

— ¢opMHpOBaHHE TNPEACTABICHUN: O MaTepHaJbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTSAX U
MIO3HABAEMOCTH SIBJICHUM TPUPOABI, O MECTE XUMHUHU B CUCTEME ECTECTBEHHBIX HAayK U €€ BEAYIIEH posn
B 00ecrneueHNH YCTOWYMBOTO pa3BUTHs YEIOBEYECTBA: B pEIIEHHMH NPOOJIeM 3KOJIOIMYECKOH,
HHEPreTUYECKON U MUIEBON 0€30MacHOCTH, B Pa3sBUTUU MEIUIMHBI, CO3JaHUU HOBBIX MaTE€pHAJIOB,
HOBBIX UCTOYHUKOB  DHEPruM, B  OOECHEYEHHWM  PALMOHAIBHOTO  MIPUPOJONOIb30BAHUS, B
(bopMHPOBaHUN MUPOBO33PEHMS U OOLIEH KyJIbTYpBI UEIOBEKA, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 310POBBIO U IPUPOAHOM CPEIE;

— OCBOEHHUE CHCTEMBI 3HAHMI, JIEKAIUX B OCHOBE XMMHUYECKON COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa: (yHIaMEHTAJIbHBIX IMOHSITHH, 3aKOHOB M TEOPHIl XHWMHUHU, COBPEMEHHBIX
IIPEACTABICHUM O CTPOECHHM BEIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYIISIPHOM,
HaJIMOJIEKYJIIDHOM, O TEPMOJMHAMMYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSX IPOTEKaHUs
XUMHYECKHX peaklui, 0 XUMUYECKOM PAaBHOBECHH, PAacTBOpPaxX M JUCIEPCHBIX CHCTEMax, 00 OOIINX
Hay4HBIX PUHIUIAX XUMUYECKOTO ITPOU3BOJICTBA;

— ¢opmHpoBaHHE y OOYYAIOIIUXCS OCO3HAHHOI'O MOHUMAaHMS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKHX 3HAHUM Ui OOBSICHEHUS KJIIOYEBBIX HAEH M NpoOJeM COBPEMEHHOM XUMMH, IS
OO0BSICHEHUS! U MPOTHO3UPOBAHUS SBJICHHM, UMEIOMINX €CTECTBEHHO-HAYYHYIO IPUPOJY; TPAMOTHOTO
pemieHuss npoOjeM, CBA3aHHBIX C XWMHUEH, NPOTHO3UPOBAHMS, aHaliM3a U OLEHKH C TO3MIMH
HKOJIOTHYECKOM O€30MacHOCTH TMOCHEACTBUI  OBITOBOM M NPOM3BOJICTBEHHON  JEATEIbHOCTH
YeJ0BEKa, CBA3AHHOM C XUMHUYECKUM IPOU3BOACTBOM, UCIOIb30BAHUEM U NIEPEPabOTKOM BEIIECTB;

— yrIyOJIeHWEe TIPEACTABICHUH O HAy4YHBIX METOJaxX IIO3HAHMS, HEOOXOAUMBIX s
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nproOpeTeHus] YMEHUH OPHEHTHPOBATHCS B MHpPE BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHUH,
MMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM 1E€ATEIbHOCTH U IOBCEAHEBHOM )KU3HHU.

B muane peanuzaiuu nepBOOYEPEIHBIX BOCIHUTATENBHBIX M PA3BUBAIOIINX (PYHKLIUN LEIOCTHOM
CUCTEMBI CPEIHET0 001Iero 00pa3oBaHus PU U3YUCHHUH ITpeIMeTa « XUMUA» Ha YIUIyOJIEHHOM YpPOBHE
0c00yI0 aKTyalbHOCTh MPUOOPETAIOT TAaKKUEe LENU M 3a/1a4d, KaK:

— BOCIIUTaHHME YOEKAEHHOCTU B IO3HABAEMOCTH SIBJICHUH MPUPOJbI, YBAKEHHUS K IPOLECCY
TBOpYECTBA B OOJACTH TEOPETHUECKUX W MPUKIAIAHBIX HCCIEA0BAaHUM B XUMMHU, (popMupoBaHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

— pa3BUTHE MOTHBAllMM K OOYYCHHIO M TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUETIOBEUECKUX LIEHHOCTEH;

— pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyvaromuxcsd, (GOpPMHUPOBaHME Yy HHUX CO3HATEJIbHOTO OTHOLICHUS K CaMOOOpa30BaHHUIO U
HETPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEUIHOH Npo(ecCHOHANbHOM W 0OIIeCTBEHHOMN
NeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 370POBBIO M IOTPEOHOCTH B 310pOBOM 00pase
KHU3HH,

— (opMupoBaHME YMEHUH M HABBIKOB pPAa3yMHOI'O IMPUPOJOINOJIb30BAHUS, pa3BUTHE
OKOJIOTHYECKON  KYJIBTYpPBI, TPUOOPETCHHE OMbITa  OOIIECTBEHHO-TIONIE3HOW  AKOJIOTHYECKOM
NEeSITETTLHOCTH.

OOGIiee YKMCiIo 9acoB, PEKOMCHIOBAHHBIX [UTSl H3yUYCHHS XUMUH Ha yriryOieHHOM ypoBHe, — 204
gacoB: B 10 kiacce — 102 gaca (3 waca B Heneno), B 11 kiacce — 102 waca (3 yaca B Hezenmo).



1. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE CPEJHEI'O OBIHEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUU C CHCTEMHO-AEATENBHOCTHBIM MIOJIX0/I0M B CTPYKTYPE€ JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHUS MpeaMeTa «XHUMHsS» Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHUS BBIACICHBI CICAYIOIINE
COCTABIISIOIIUE: OCO3HAHKUE O0YYAIOIUMUCS POCCUICKON TPasKJaHCKOW UACHTUYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTUIO, CAMOCTOSITEJIBHOCTU M CaMOOMNPEEICHUIO; HAJIMYUE€ MOTHBAIMU K OOY4YEHHUIO;
TOTOBHOCTb U CIIOCOOHOCTH 00YYAIOLINXCSl PYKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBE PAaBUIAMU H
HOpMaMU IMOBCACHUA; HAJTUYNEC ITPAaBOCO3HAHMA, 9KOJIOTHUECKOH KYJbTYPBbI; CHOCOGHOCTB CTaBUTh LICIIN
N CTPOUTD )KU3HCHHBIC ITJIAHBbI.

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHS MpPEAMETa « XUMHsD» OTPa)xaroT COPMHPOBAHHOCTH OMBITA
MO3HABATEIIbHON M MPAKTUYECKOW JEsITeNbHOCTH OOydYalolIuXcsi B Mpolecce peaau3anuu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMYHOCTHBIE PE3yIBTATHI OCBOCHHS MpPEAMETa « XUMHsD OTPaXaroT COPMHPOBAHHOCTH OMBITA
MO3HABATEIIbHON M MPaKTUYECKOW JEeATENIbHOCTH OOyYaromMxcsi B TIpolecce peaau3aluu
00pa3oBaTeNbHO EATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpasaancKoro BoCUTAHUS:
OCO3HaAHUA O6yanOHII/IMI/IC$I CBOHUX KOHCTI/ITyHI/IOHHBIX HpaB n 069[321HHOCT6171, yBa)KeHI/Iﬂ K 3aKOHy
¥ TIPABOIIOPSIKY;
IIPEICTABICHHS O COLMAIBHBIX HOPMAX M [PABHJIAX MEKINYHOCTHBIX OTHOIICHH B KOJICKTHBE;
TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATEIBHOCTH IIPH CO3JAaHMHM Y4YeOHBIX MPOEKTOB,
peIHeHI/II/I yqe6HI)IX U I1I03HABaTCJIbHBIX 3a1a4, BBIIIOJIHCHUU XUMHUYCCKUX 3KCHepHMeHTOB;
CIIOCOGHOCTH MOHMMATh ¥ MPUHUMATH MOTHBEI, HAMEPEHHSI, TOTHKY ¥ apTyMEHTHI APYTHX TIpH
aHaIM3e Pa3TMYHBIX BUIOB yIeOHOM JeATeTbHOCTH;

2) MAaTPUOTHYECCKOI0O BOCIIUTAHUA:

HEHHOCTHOI'O OTHOHICHUA K HCTOPUUICCKOMY U HAYYHOMY HACJICIUTO OTE€YECTBEHHOM XHUMUU,

YBa)KCHHUA K IMPOLECCCY TBOPUYCCTBA B obmactu TCOpHUU U IMPAKTHYCCKOI'0 MNPUIIOKCHUA XUMUH,
OCO3HaHHUAd TOI0, 4YTO HJAHHBIC HAYKU CCTb PE3YJIbTAT MJIUTCIBbHBIX Ha6JIIO,Z[eHI/II>'I, KPOIIOTJIIMBBIX
SKCHICPUMCHTAJIbHBIX ITOUCKOB, IOCTOAHHOT'O TPpYyda y‘léHHX U MPAKTUKOB;

HHTEPCCa U NMO3HABATCJIBHBIX MOTHUBOB B ITOJYUYCHUU U TTOCICAYIOLIEM aHAIU3C I/IH(l)OpMaI_[I/II/I 0
NEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTECUYCCTBCHHOM XHUMUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCITUTAHUSA:
HPAaBCTBCHHOI'O CO3HAHUSA, STHYCCKOT'O ITIOBEACHU A,

CIIOCOOHOCTH OLIEHUBATh CHUTYyallMH, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMH, U IPUHUMATH
OCO3HAHHBIE PEILIEHUs, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE ITOBEJICHUE U IIOCTYIIKH CBOUX TOBAPHILEH C TO3ULIMI HPABCTBEHHBIX
Y IIPAaBOBBIX HOPM M C Y4ETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

4) (opMuUpOBaHUS KYJILTYPHI 310POBbSI:

MOHMMAaHUS IIEHHOCTEW 370poBOTO © Oe3omacHOoro o0pa3za JKU3HH, HEO0OXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHHsT TIpaBuII 0e30MacHOro oOpalleHus ¢ BEIIeCTBaMH B OBITY, MOBCEAHEBHOW JKU3HH, B
TPYZIOBOM AESATENBHOCTH;

MMOHMMAaHHUS IEHHOCTH MPaBWJI WHIUBUIYATHFHOTO W KOJUIGKTHBHOTO OE30IacHOTO MOBEICHUS B
CUTYaIUAX, YIPOKAIOMIUX 370POBBIO U KU3HH JIIOJICH;
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OCO3HAHMA TOCJIEACTBHA UM HENPUATUS BPEAHBIX TPUBBIYCK (YMOTPEOJSCHHsS aAJIKOTOJI,
HapKOTHKOB, KypeHHUs);

5) TpynoBoro BocnuTanus:

KOMMYHUKaTUBHON KOMIIETEHTHOCTHU B y4€OHO-HCCIIEJ0BATEIIbCKOM 1€ATEIbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX IEATECIBHOCTH;

YCTaHOBKHM Ha aKTHBHOE Y4YaCTHE B PEIICHUU IPAKTHUYECKUX 3a1a4 COLUAIbHON HAIIPaBICHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHIO MPO(ECcCHil pa3IMYHOTO pOJia, B TOM 4YHCJIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBaXCHMS K Tpyady, JIOJIM TpyAa W pe3yipTaTaM TPYLOBOHW IESATEIBHOCTH; TOTOBHOCTH K

OCO3HAaHHOMY BBIOOPY MHAWBUIYATBHOM TPAaeKTOPHUH 00pa30BaHUs,
Oyaymel npodeccuun M peaau3alMd COOCTBEHHBIX >KH3HEHHBIX IIJIAHOB C Y4Y€TOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U IOTPEOHOCTEN 00IEeCTBa;

6) 3Ko0/10rHUECKOro BOCHHTAHMS:

9KOJIOTMUYECKHU 11€JIECO00PA3HOTI0 OTHOLIEHHUSI K IPUPO/IE KaK HCTOUHUKY CYILIECTBOBAHUS KU3HU
Ha 3emie;

MIOHUMAaHUs TJI00AJBHOIO XapakTepa HKOJIOIMUYECKUX MpoOjaeM, BIMSHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON CpEebl;

OCO3HaHMA HEOOXOJMMOCTH MCIIOJIb30BAaHUS JOCTHXKEHMH XUMHMM JUIsl PELICHUs BOIPOCOB
PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOT'O HENPUATHA NEHUCTBUN, IPUHOCIIIMX BpPEJ OKPY’KAIOIIEH NPUPOJHON CpPEAE, YMEHHUs
IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX ACUCTBUI U
IIpeA0TBpalaTh UX;

HaJu4Musl Pa3BUTOTO OKOJOTMYECKOIO  MBIIUICHHs, OKOJIOTMYECKOM KyJBTYpbl, OIIBITA
JIEeATEIbHOCTH YKOJIOTMYECKOM HAIIPaBIEHHOCTH, YMEHHsI PYKOBOJICTBOBATHCSI UM B TIO3HABATEIILHOM,
KOMMYHUKAaTUBHOH ¥ COLMAJIBHOW IpaKTHKe, CIIOCOOHOCTH M YMEHHs aKTUBHO HPOTHUBOCTOSTH
uaeosioruu xemohoouu;

7) HeHHOCTH HAYYHOTO NO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN
IIPAKTHKH;

MOHUMAaHMs Cieln (UK XUMHUU KaK HayKH, OCO3HAaHUs €€ poiu B (OpMUPOBAHUH PALMOHATBHOTO
HAayyHOTO  MBIIUIEHUS, CO3/JaHUM LEJIOCTHOIO MpEACTaBlIeHUS 00 OKpYXKalolleM MHUpE Kak O
€IMHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHUM NPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelieHuu mpolieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexxI€HHOCTH B 0CO000M 3HAUMMOCTHM XMMHUHU JUIS COBPEMEHHOM IMBHIM3AIMM: B €€
TYMaHHUCTUYECKON HANPaBICHHOCTH U BaXKHOM POJIM B CO3/IaHUU HOBO 0a3bl MaTepuanbHON KYJIbTYPBI,
B PELICHUH TI00aJbHBIX TPOOJIEM YCTOHUNBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
MUILEBOM M AKOJIOTHUECKON 0€30MacHOCTH, B pa3BUTUH MEIUIMHBI, 00€CIICYeHUH YCIOBHIA YCIICIIHOTO
TpyJa 1 SKOJOTHYeCKH KOM(OPTHOI JKM3HU KaXKJ0T0 WieHa OOIIecTBa;

€CTECTBEHHO-HAyYHON IPAMOTHOCTH: TOHUMAaHUs CYITHOCTH METOJIOB ITO3HAHMUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTHU HCIOJIb30BATH [TOJTyyaeMble 3HAHUS Ul aHaJu3a U O0BSICHEHUS
SBJIEHUN OKpY’KAIOIIEr0 MHpa M TMPOUCXOIAUINX B HEM M3MEHEHUH, yMEHHUs JiellaTh 00OCHOBaHHbBIE
3aKJIFOUYEHUs] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOUIMXCS JAHHBIX C LENbIO MOJTYYEHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIIONIb30BaTh XMMHMUYECKHUE 3HAHUS JUISl pellieHus MpodjeM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

HHTEpeca K ITO3HAHUIO, UCCIIEN0BATEIBCKON JEATEIBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEPhIBHOMY 00Pa30BaHHUIO M CaMOOOPA30BaHMIO, K AKTUBHOMY
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MOJTyYEHHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIAMU;
MHTEpeca K 0COOCHHOCTSM TPyAa B pa3iMuHbIX chepax npodecCHoHaTbHON NesITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl 10 XUMHUH Ha YPOBHE CpPEIHEro OOIIero
00pa3zoBaHus BKIIIOYAIOT:

3HaYMMble U1 (OPMHUPOBAaHUS MHUPOBO33PCHHUS  OOYYAIOMIMXCS  MEXKIUCIUILUTUHAPHBIC
(MeXmpenMeTHbIE) OOIIeHAYYHbIE MOHSATHS, OTPAXKAIOUIHE LEJIOCTHOCTh HAYYHOW KAPTHHBI MUpPa U
crenu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SJHEPTHS,
SIBJICHHE, MPOIECC, CUCTEMa, HAyYHBIA (aKT, MPUHIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIoBaHNe, HAOII0IeHIE, U3MEPEHUE, SKCIICPUMEHT U JIpYTHE);

YHHUBEpCaJbHbIE y4eOHBIE NeHCcTBUA (TMO3HABaTENbHbIE, KOMMYHUKATUBHBIC, PETYJSATHUBHBIC),
oOecrieunBaromye (HopMUpoBaHHE (QYHKIMOHATBHONH T'PAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU
00yyJaromuxcs;

CIOCOOHOCTh o0yJaromuxcs UCTIOJIh30BATh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PECHUYECCKHUE 3HAHUS U YHUBEPCAJIbHbBIC YUeOHBIC ICHCTBUS B TIO3HABATEILHOW M COIMAIBLHOMN
[IPaKTUKE.

MeramnpeaMeTHbIe  pe3yNbTaThl  OTPAXKAIOT  OBJAJCHHE  YHHUBEPCAJIHHBIMH  YYCOHBIMH
[I0O3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMU.

ITo3naBaTenbHbIC YHHBeEpPCAJIbHbIC y4eOHBbIC NeiiCTBUS
ba3oBble 1oruyeckue AeiicTBus:

CaMOCTOSITENIFHO (D OpMYyNMpOBaTh H  aKTyaJlU3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEIENATD LN AEATENbHOCTH, 3a/1aBasl MapaMeTpbl U KPUTEPUU UX JOCTUIKEHHUS, COOTHOCUTD
Pe3yJbTaThl IEATEIBHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

HCIIO/IB30BATh IIPYU OCBOCHUU 3HAHUN IPUEMBI JIOTUYECKOTO MBILIJICHUS: BBIAEIATh XapaKTEPHbIE
IIPU3HAKY MTOHATUM M YCTAHABIMBATh UX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIINE ITOHATHS JIJIS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU JUIs KJIacCU(UKALIMY BEUIECTB U XUMUUECKUX PEaKIIU;

YCTaHABIMBATh IIPUYMHHO-CIECACTBEHHBIE CBA3M MEXKJY H3YyYaeMbIMHU SIBICHUSMHU; CTPOUTH

JIOTUYECKHUE pacCyAeHUs (MHIyKTUBHBIE, EAYKTUBHbIE, 10 aHAJIOTHH),

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYUS B pAaCCMaTPUBAEMBIX SIBJICHUSX, (POPMYJINPOBATH BHIBOJIbI
U 3aKJIF0YCHUS;

IPUMEHSATH B IPOIIECCe TTO3HAHUS UCIOJIb3yeMble B XMMUU CUMBOJIMUYECKUE (3HAKOBBIE) MOJIEINH,
peoOpa30BbIBaTh MOJIENIbHBIE PEACTABICHUS — XMMUYECKHI 3HAaK (CUMBOJI) 3JIEMEHTa, XMMHUYecKas
dbopMyna, ypaBHEHHE XHMHUYECKOM peakUWd — NpHU pPEeHIeHUH Y4YEOHBIX IO3HABATEIbHBIX U
MIPaKTUYECKHX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJICIIbHBIE MPEICTABICHNUS JJIs BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3Y4a€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

Bba3zoBble uccienoBareibckme 1eHCTBUSA:

BJIAJIETh OCHOBAaMHM METOAOB HAy4YHOIO TIO3HAHUSA BEUIECTB M XHUMHUYECKUX pPEaAKLUM;

dbopMynupoBaTh LENM M 3a/addl HCCIEJOBaHMS, HCIOJb30BaTh IOCTaBJICHHbBIE
U CaMOCTOSITENTFHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHHS W OCHOBBI JJIsI
(dhopMUPOBAaHUS TUIOTE3HI IO TPOBEPKE MPABUIBFHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HAaBBIKAMU CAMOCTOSITEIBHOTO  IUIAHMPOBAHUS M  IPOBEICHUS  YUYEHUUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HAOMIOJaTh 3a XOJOM IIpOIEecca, CaMOCTOSITEIIbHO
MIPOTHO3UPOBATH €TO PE3YJIHTAT, GOPMYITUPOBATH OOOOIIEHHS U BBIBOJIBI OTHOCUTEIEHO JJOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEI0BaHUs, COCTABISThH 0O0CHOBAaHHBINA OTUYET O MpOAeTaHHON padoTe;
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pUOOPETaTh OMBIT YYCHUYECKON HCCIEI0BATEIbCKOW U MPOEKTHOM IeATeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIICHUs MPAaKTUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOA0B II03HAHUS.

Paborta ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(POpPMaUUU (HAYYHO-TIOMYJSIpHAs JUTEepaTypa
XUMHYECKOTO  COJIEpXKAaHMs, CIpPaBOYHbIE IMOCOOMs, pecypchl HTepHeTa), aHaIM3UpPOBAThH
MH(POPMALIMIO PA3JIMYHBIX BUIOB U ()OPM MPEICTABIECHUS, KPUTHUECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUUBOCTE;

(bopMyIMpOBATh 3alIPOCHl U IPUMEHATH pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpEe MH(pOpMAIHH,
HE00XOIMMOM JIs BBIIIOJHEHUS YUEOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMBIT HCIOIB30BaHUA HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH H
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMANbHYIO (opMy mpencTaBieHus HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

HCII0JIb30BaTh HAYUYHBIN SI3bIK B KaueCTBE CPEJCTBA IIPHU paboTe ¢ XMMHUYECKON MH(pOopMalueil:
OPUMEHATh MEXIpeaMeTHble ((u3nyeckne M MareMaTW4yecKhe) 3HAKW U CHMBOJIBI, (DOPMYJIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISIIHOCTH.

KoMmyHHKaTHBHBIE YHHBeEpPCaJbHble y4eOHbIEe JeHCTBHUS:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbl B XOJl€ JHAJIOTa W/WUIIH JUCKYCCHH,
BBICKA3bIBaTh UCH, (POPMYJINPOBATH CBOU MPEAJIOKEHHUS OTHOCUTENILHO BBIOJHEHUS MPEATI0KEHHOM
3ajauy;

BBICTYyIIAaTh C HpGSGHTaHI/Ief/'I PE3YyJIbTaTOB MM03HABATEIILHON ACATCIIBHOCTH, ITOJTYYCHHBIX
CaMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHHMKAMH IIPH BBIIOJHEHUU XUMHUYECKOIO HKCIEPHUMEHTA,
MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB M3yYaeMbIX BEILECTB, peajJU3aluud yuyeOHOro
nmpoekTa, W (GOPMYIUPOBATH BBIBOJABI IO pe3yjbTaTaM MPOBEACHHBIX HWCCICAOBAHUN MyTEM
COIJIaCOBaHUs MO3UIMI B X0/1€ 00CYKJICHUS 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHBIe YHHBepcajbHble YUeOHbIe 1elcTBUSA

CaMOCTOSITEJIbHO IUIAHUPOBAThb M OCYIIECTBISATH CBOIO II03HABATEIbHYIO JESTEIbHOCTD,
omnpeznensas e€ LETM M 3aJadyd, KOHTPOJIMPOBaTb U IO Mepe HEOoOXOIUMOCTH KOPPEKTHUPOBAThH
npeUlaraéMblii  alTOPUTM JICHCTBUH TIPU BBITIOJIHEHUM Y4YeOHBIX U HCCIEIOBATENbCKUX —3ajad,
BbIOMpaTh Haubosiee 3(PPEKTUBHBIMN C€IMOCOO HX peUIeHHs C Y4ETOM IOJY4YeHHUS HOBBIX 3HAHUHU O
BEIIECTBAX U XUMHUECKUX PEAKIUIX;

OCYIIECTBIISATh CAaMOKOHTpPOJIb JIESITEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

[IpenmerHbie pe3yIbTATHI OCBOCHHS POTPaMMBI o XMMUH Ha yTIyOIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00IIeT0 00pa30BaHus BKIIOYAIOT crienuuaeckue s y4eOHOTo mpeiMeTa
«XuMus»» HaydHbIE 3HAHWSA, YMEHHS W CIOCOOBI JCHUCTBHI IO OCBOSHHWIO, HWHTEPIpPETAllH |
npeoOpa30BaHUI0 3HAHWA, BUBI IEITEIFHOCTH 110 TTOJYYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUH
B PA3NIMYHBIX yUEOHBIX CHUTYyallMsX, a TakXKe B pEaJbHBIX JKU3HEHHBIX CHTYallUsX, CBSI3aHHBIX
¢ XuMHel. B mporpaMme 1mo XuMuu MpeMeTHBIE Pe3yIIbTaThl TPEICTABICHBI 110 TO1aM U3y4YEeHUSI.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC
[IpenmerHble  pe3ynbTaThl  OCBOEHHS  Kypca  «OpraHudeckass XUMHS»  OTPaXKaloT:
c(OPMHPOBAHHOCTh MPEJICTABICHUI: O MeCTe U 3HAYEHUU OPraHUYECKON XUMHH

B CUCTCMC CCTCCTBCHHBLIX HAYK U eé pojin B obOecrieueHNU yCTOfI‘IPIBOl"O Pa3sBUTHUA YCIOBCUCCTBA B
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pelieHur TPOOIEM HSKOJIOTHYECKOH, HSHEPreTHYeCKOW | MUIIeBOW O€30MacHOCTH, B Pa3BUTHH
MEAMLMHBI, CO3/1aHUM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB SHEPIUH, B o0ecrieyeHun
paloHaIbHOIO NPUPOAONOIB30BaHNSA, B (POPMHUPOBAHUM MHMPOBO33PEHHS W OOIIEH KyJIbTypHI
YeJI0BEKa, a TAK)KE IKOJIOTHUECKH 000CHOBAaHHOTO OTHOILIEHHSI K CBOEMY 3[J0POBBIO M IIPUPOAHOM cpejie;

BJIa/ICHUE CUCTEMON XMMMUYECKUX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE MOHATUS —
XMMHUYECKUI DJIEMEHT, aToOM, SIIPO U AJIEKTPOHHas 000J0YKa aroma, S-, P-, d- aToMHBIE opOUTAIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHUSI aToMma, TMOpHUIM3alvs aTOMHBIX OpOUTaliel, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTEIIEHb OKHCIIECHUS, XUMUYECKas CBSA3b, MOJb, MOJISIPHAs
Macca, MOJISIpHBIH O0BEM, yriepoAHbI cKeneT, (yHKIUOHANbHAS TPYIa, pajuKal, CTPYKTypHbIE
dbopMyiibl (pa3BEPHYTHIE, COKpALIEHHBIE, CKEJIETHBIE), U30MEpUs CTPYKTYpHas U IMPOCTPaHCTBEHHAs
(reomeTpuueckas, onmuueckas), W30MEpPbl, TOMOJOTHYECKHH psl, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHCIIOPOJ- M a30TCOJIepKAlUe OPraHUYECKUE COCIUHEHHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUs; TeOpHH, 3aKkoHbl (mepuoauueckuil 3akoH /(.M. Menneneesa,
TEOpHs CTPOEHUs Oprannyeckux Bemects A.M. ByTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH
COXPAaHEHHUS U MPEBPAILIEHUS YHEPTHH NMPU XUMUYECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHU, JISKAIME B OCHOBE IOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBJICHUH; MIPEJICTABICHUS O MEXaHU3MaX XUMHUUYECKUX PEAKIUM, TEpPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX HPOTEKaHUs, O B3aUMHOM BJIMSHHHM aTOMOB U TPYIII aTOMOB B
MoOJIeKyJ1axX (MHIyKTHBHBIN U Me30oMepHbIii 3¢dektsl, opuentantsl | u Il pona); daxrtomormueckue
CBEJICHUS O CBOWCTBAX, COCTaBE, NOJIYUYCHUHU U 0€301TaCHOM HCITOJIb30BaHUH BAKHEHIITUX OPraHHYECKUX
BEIIECTB B OBITY M MPAKTUYECKOH IEATETLHOCTH YeIIOBEeKa, OOIIMX HAYYHBIX MPUHIMIIAX XHMUYECKOTO
IIPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, IepepabOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHUH . BBISIBIIATH XapaKTepHbIC MIPU3HAKH MOHSATHIA, yCTAHABINBATh  UX
B3alMOCBS3b,  HCIIOJIb30BATH  COOTBETCTBYIOIIME  IOHSTUS IIPU ONMCAHUHU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTH YMEHU

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUII COCTABJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHUYECKHUX BEILECTB;

COCTaBJISITh YPAaBHEHUS XMUMHUYECKHMX DPEAKIUH M pacKpblBaThb MX CYIIHOCTb: OKUCIHUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKIMA TOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajaHCa 3THUX pEaKIMi,
peaknuii HOHHOro 0OMEHa IMyTEM COCTABIIEHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTABIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJISi WJUIIOCTPALUU UX XUMUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUW: YCTaHABJIMUBATh IPUHAIJIEHKHOCTh H3YUEHHBIX OpPraHMYECKUX
BEIIECTB MO MX COCTaBYy M CTPOEHHUIO K ONpeAeNEHHOMY KIacCy/Tpylie COeAMHEHUH, dasamb UM
Ha3BaHus no cucremarnyeckoil HomeHkiatype (IUPAC) u npusooums TpuBHalibHbIE Ha3BaHUS IJIs
OTJIENbHBIX TIPEJCTaBUTENCH OpraHMYeCKWX BEHIECTB (STWJIEH, aleTWIeH, TOJIyoJ, TJULEpPHUH,
ATUJIEHTJIMKOIb, (heHOoJ, (opMalIbJeru]l, anerajibJerui, aleToH, MypaBbHHas KHUCIOTa, YKCYCHas
KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, NAJIbMUTUHOBAS KUCIIOTHI, INIMIIWH, aJlaHuH, MaJbTo3a, (PYKTO3a,
AQHWINH, AUBUHWI, U30TIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAETATh BUJl XUMHUUECKON CBS3M B OPraHUYECKUX COEAMHEHMSIX
(KOBaJIeHTHAsl U MOHHAS CBA3b, G- U T-CBSA3b, BOJOPOIHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJI0KEHUSI TEOPUU CTPOEHUSI OPraHUYECKHX BEILECTB
A.M. byTtneposa st 00BbsSICHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHHUE, (PU3MUYECKHUE U XUMUYECKUE
CBOMCTBa THUIHUYHBIX TMPEACTABUTENECH pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIECTB: aJIKaHOB,
LUKJIOAJIKAHOB, AJIKEHOB, AaJKaJU€HOB, AaJKUHOB, apOMaTHYECKHX YIJIEBOJAOPOJOB, CIHPTOB,
aJbJIETU/I0B, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOXKHBIX 3QHUPOB, KUPOB, HUTPOCOECTUHEHHIA
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U aMUHOB, aMHUHOKHCJIOT, OEJKOB, YIJIEBOJOB (MOHO-, JAM- W TOJIMCAXapuIOB), WILTIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEXKAY HUMU YpaBHEHUSIMU COOTBETCTBYIOIINX XUMHYECKHUX
peaKkuii ¢ UCMOJIB30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHUS MOATBEP)KIaTh Ha KOHKPETHBIX NMPUMEpax XapakTep 3aBUCUMOCTH
PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIMHEHMH OT KPaTHOCTU U THIIa KOBAJIEHTHOU CBA3M (G-
U T-CBA3H), B3aMMHOI'O BJIMSHHS aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOJOPOJHOrO ChIpbsi (HEPTH,
NOPUPOIHBINA Ta3, yroiib), CIOCOOBI €ro mNepepadOTKM W MPAKTUYECKOe MPUMEHEHHE MPOIAYKTOB
nepepadoTKy;

c(OPMHUPOBAHHOCTD BJIA/ICHUSI CUCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHBIX METO/aX MO3HAHUS —
HaOJIOIEHUHU, U3MEPEHUH, MOJEINPOBAHUM, SKCIEpPUMEHTE (PEealbHOM U MBICIEHHOM) U YMEHUS
HIPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUS NMPUMEHSATh OCHOBHBIC ONEPALMU MBICIUTEIbHON AEATEIbHOCTU —
aHaJM3 ¥ CHUHTE3, CPaBHEHHE, 000OIIeHNEe, CHCTEMATU3alMIO, BBISBICHUE MPUYMHHO-CIIECICTBEHHBIX
CBsI3€H — JUJIs U3YUYEHUS CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHHIA: BBISBISITH B3aUMOCBS3b XUMHUECKHUX 3HAHUU C MOHATUSIMH U
IPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYUHBIX IPEAMETOB Al 0ojiee OCO3HAHHOI'O MOHUMAHUSA
CYUIHOCTH MaTe€pHUaIbHOI0 €AMHCTBA MUPA, UCIIOIb30BATh CUCTEMHBIE 3HAHHUS 110 OPraHUYECKON XUMUN
JUIsl OOBSCHEHUS U IPOTHO3UPOBAHUS SIBJIEHUH, UMEIOLUX €CTECTBEHHO-HAYUHYIO IIPUPOLY;

c(OPMHUPOBAHHOCTh YMEHMI: NMPOBOAUTH PACUEThl M0 XMMUYECKUM (OpPMYyJIaM M ypaBHEHUSM
XUMHUYECKHX pPEaKUuil ¢ MCHOJb30BaHUEM (PU3MUYECKUX BeIWYHMH (Macca, 00bEM ra3oB, KOJIMUYECTBO
BEIIIECTBA), XapaKTEPU3YIOIIUX BEILECTBA C KOJMUYECTBEHHOM CTOPOHBI: Pacd€Thl MO HAXOXKAECHUIO
XUMHUYECKOH (OpMyJibl BellecTBa IO M3BECTHBIM MAacCOBBIM JIOJSIM XUMHUYECKUX 3JIEMEHTOB,
IPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCT YMEHMH: TPOTHO3UPOBATh, AHAJTU3UPOBAaTh M OLIEHUWBATh C MO3ULUIA
HKOJIOTHUECKOM 0€30MacHOCTH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOM JI€ATENLHOCTH YelIOBeKa,
CBSI3aHHOU C MepepabOTKON BELIECTB, MCIOJIb30BaTh MOJTYUYEHHbIE 3HAHUS JUIS MPUHATUS TPaAMOTHBIX
peleHnii mpobeM B CUTyalMsIX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHMH: CaMOCTOATENBbHO IUIAHUPOBAaTb M MPOBOJUTH XMMHUYECKUN
HKCIEPUMEHT (IIOJIyYeHHE W M3Y4YEHHE CBOMCTB OpPraHMYEeCKUX BEIIECTB, Kaue€CTBEHHBIE pEaKLUU
YIJIEBOIOPOAOB PA3JIMYHBIX KJIACCOB W KHUCIOPOJCOJEPKAIMX OPraHWYECKUX BEIIECTB, pPELIECHUE
AKCIEPUMEHTAJIbHBIX 3a/lay [0 PaclO3HaBaHUIO OPTaHUYECKUX  BEIIECTB) c coOII0ICHUEM
MpaBUII 0€e30MacHOro oOpalleHusi ¢ BeUIeCTBAaMM M JIAOOPaTOpHBIM 00OpY/A0BaHUEM,
(bopMyIIMpOBaTh 1I€JIb UCCIIEN0BAHUS, IPEACTABIATh B PA3IMYHON (OpMeE pe3ysbTaThl SKCIIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBWiIa HKOJIOTMYECKH II€JIeCO00pa3HOro TMOBEACHHUS B  OBITY W TPYIOBOMH
NESTEIbHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/10pPOBbS, OKPYXKAIOIIEH MPUPOJIHOM Cpeibl U JOCTHKEHUS
€€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOIO JIEHCTBUS Ha JKMBBIE OPraHU3Mbl OIPEJEIEHHBIX
OpraHMYEeCKHX BEMIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHaAJIM3UPOBATh 1e1eco00pa3HoCTh MIPUMEHEHHUSI OpPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0Nb3a;

cOPMUPOBAHHOCTh ~YMEHUN: OCYIIECTBISATH LEJCHANPABICHHBI TOUCK XHMHUYECKOM
nH(pOpMallMU B pa3IMYHbIX UCTOYHHMKAX (Hay4yHas U y4yeOHO-Hay4dHasl IUTepaTypa, CPeACTBA MacCOBOM
uHpopmauuu, MHTEpHET W apyrue), KpUTHYECKU aHAIu3Upoeams XUMHUYECKYH HH(POpPMALHIO,
nepepabamuiéams €€ U UCNONb306amMb B COOTBETCTBUH C TIOCTaBIEHHON ydeOHOU 3a1auei.
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i1. COILEPXAHUE OBYUYEHUA
10 KJIIACC

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH

[IpenMer u 3HaYeHHE OPraHUYECKOM XMMMHU, IPEJICTaBICHUE O MHOIO00Opa3uy OpraHUYECKHUX
COCIMHECHU.

DJNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUs. BaneHTHBIE
BO3MOXKHOCTH aTOMa yrjiepoja. XHUMHUYECKass CBs3b B OPraHMYeCKMX COEAMHEHUAX. Tumbl
rudpuau3ayl aTOMHBIX opOuTanei yriepoga. MexaHuU3Mbl 0Opa3oBaHMsI KOBAJIEHTHOHM CBSI3U
(OOMEHHBI U JOHOPHO-AKIENTOPHBbIN). TUIbl MepeKpblBaHUsS AaTOMHBIX OpOUTanei, G- U M-CBA3H.
OpunapHasi, [BoitHas U TpoiiHas cBsa3b. CnocoObl pa3pbiBa CBA3€H B MOJIEKYJaX OPraHUYecKuX
BemlecTB. [lonsitue o cBOGOIHOM paauKaie, HyKieopuie u AIeKTpodue.

Teopust ctpoeHust opraHuyeckux coequHennii A.M. byTiepoBa U COBpeMEHHBIE NMPEICTABICHUS
O CTPYKTYpe MOJIEKYJ. 3HAaY€HHE TEOPUHU CTPOEHHUS OPraHMYECKUX COCAUHEHUU. MOJEKYISIpHbIE U
CTpykTypHble (popmymbl. CTpyKTypHble (OpPMYJbl pa3lIWYHBIX BHJIIOB: pa3BEPHYTas, COKpalEHHas,
ckenetHas. M3omepus. Buabl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHbIE AP (HEKTHI B
MOJIEKYJIaX OPraHUYECKUX COSTUHEHUN (MHIyKTUBHBIN U ME30MEPHBIi 3(hPeKThI).

[IpencraBnenne O KiIacCH(PHUKAIMKA OpraHMYECKUX BemiecTB. [loHATHE O PyHKIMOHATBHOM
rpynne. ['omonorus. ['omonoruueckue psiapl. CucremMatuyeckas HOMEHKIIATypa OPTraHUYECKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX PEACTaBUTENCH.

OcCoOEHHOCTH M KJIACCH(HUKAIMA OPTraHUYECKUX peakiuii. OKUCIUTENbHO- BOCCTAHOBHTEIBHEIC
peakuuy B OpraHMYECKON XUMUH.

JKcnepuMeHTaIbHbIE METO/IbI H3y4YeHHs BellleCTB M UX NMpeBpalleHuii

O3nakomiieHHe ¢ o0pa3liaMyu OPraHUYEeCKUX BEIIECTB U MaTepuajaMy Ha UX OCHOBE, OMBITHI 11O
MPEBpAIICHHIO OPraHMYECKUX BEIIECTB MpPH HarpeBaHuu (IJIaBieHHE, OOyTIMBaHUE U TOpPEHUE),
KOHCTPYHPOBAHUE MO/IEIIEH MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

Yraesoaopoasl

Ankanpl. ['oMonormyeckuil psii ajkaHoB, oOmiast ¢dopMmysia, HOMEHKJIATypa U H30MEpHs.
DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOGHHME MOJIEKYNl alKaHOB, SP -rHOpUAN3aIys aTOMHBIX
opbuTaneit yrueposaa, 6-cBsizb. Konghopmepoi. Dusnueckue cBOMCTBa aTKaHOB.

XUMUYECKHE CBOMCTBA QJIKAHOB: PEAKIMHU 3aMEIICHUS, W30MEPU3ALMU, JACTHAPUPOBAHUS,
LIUKIU3al1U, TUPOJIN3a, KpPEKUHra, ropeHus. llpedcmasnenue o mexanuzme peakyuti paouxkaibHo20
3ameulerul.

Haxoxnenue B npupoae. CriocoObl OTyYeHUs U IPUMEHEHHUE aJTKaHOB.

Huxnoankansl. OOmas ¢dopmyna, HOMEHKIaTypa U wu3omepus. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKIO0YTaH) U OOBIYHBIX (LIUKJIOMEHTaH, IIUKJIOT€KCaH)
UKJI0aKaHOB. CriocoObl MOTy4YeHHUs U IPUMEHEHHE IUKIIOATKAHOB.

Ankenbl. ['OMONOTHYeCKHUd psAZl aTKEHOB, 00mas QGopMyrna, HOMEHKIATypa. DJIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOSHHE MOJNEKYJI aJKEHOB, SP>-THOPUIM3ALMS aTOMHBIX OpbuTaneii yrieposa,
o- U m-cBsa3u. CTpPyKTypHas M reoMeTpuyeckas (LUC-TpaHC-) u3oMmepus. dusnueckue cBoiicTBa
aJIKEHOB. XMMUYECKUE CBOMCTBA: peaKlu IPUCOEANHEHNS, 3aMELIIEHUS B (.-TI0JIOKEHUE MPU JBOMHON
CBSI3U, MOJUMEpHU3AlMU U OKUCIEHUs. [Ipedcmaenenue o mexawnuzme peakyuu 21eKmpoPuibHO2O
npucoedunenus. IlpaBuno MapkoBHuKoBa. KadecTBeHHBbIE peakiMM Ha ABOHHYIO CBsi3b. CrocOOBI
MOJIyY€HUs U IPUMEHEHHUE AJIKEHOB.

Ankaguensl. Knaccudukarus ankaaueHoB (CONpsHKEHHBIE, H30JIUPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH AIEKTPOHHOTO CTPOSHUS M XUMHUYECKUX CBOMCTB COMNpPSHKEHHBIX aueHoB, 1,2- u 1,4-
npucoequHenue. Ilomumepusanus conpspk€HHbIX aueHoB. CrocoObl MOMy4eHUS U NPUMEHEHUE
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AJIKaJIUEHOB.

Anxunbl. ['oMoyormueckuil psigi ankuHOB, oOmas Qopmyna, HOMEHKIATypa U H30MEpHSL.
DJEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl QJIKHHOB, SP-TMOpUAM3ALINS aTOMHBIX
opOutaneit yriuepona. Pusnueckue CBOWCTBA QJIKMHOB. XHMMHUYECKHE CBOMCTBA: pPEaKIUU
IIPUCOCIMHEHMS, IUMEPU3allMM W TPUMEpPU3ALUHU, OKMCICHHA. KHCIOTHBIE CBONCTBA aJIKHUHOB,
UMEIOUIMX KOHIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakUMM Ha TPOWHYIO CBs3b. (CrocoObl
IIOJIy4YEHUs U IPUMEHEHUE AJIKWHOB.

Apomaruyeckue yriaeBoJopoisl (apeHsl). I'omonoruueckuil psn apeHoB, obmas ¢opmya,
HOMEHKJIaTypa U U30MepHsl. DIIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI OeH301a. [Ipasuno
apoMamu4HoCmu, npuMepsvl apomamuyeckux coeourenuti. Du3nueckue CBOMCTBa apeHOB. XMMHUYECKHUE
cBOMicTBa OEH30J1a U €ro rOMOJIOIOB: PEAKLUU 3aMELIeHHs B O€H30JIbHOM KOJIBLE U YIJIEBOJIOPOHOM
panukaie, peakluy MpUCOeTUHEHNs, OKUCIEHHE TOMOJIOroB OeH3oua. [Ipedcmasnenue o mexanusme
peakyuti an1ekmpogunvro2o 3amewjenus. IIpencrapieHne 00 OpUEHTUPYIOIIEM JEHCTBUN 3aMeCTUTENeN
B OEH30JIbHOM KOJIbIIE Ha IPUMEPE AKUIIbHBIX PAAUKAIIOB, KAPOOKCUIBHOM, THIPOKCUIIBHOM, aMUHO- U
HUTPOTPYMIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB crupoia. Ilommmepusanus
ctupoia. CriocoObl MOTy4eHUs U IPUMEHEHHE apOMATHYECKUX YIIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE Ta3sl. HedTh U e€ npouncxoxaenne. KameHHbIH yroias u
npoaAyKThl ero mnepepaborku. CriocoObl mepepaboTku He(TH: MEpPeroHKa, KPEeKUHT (TepMHUYECKUH,
KaTaINTHYECKUH), pUPOPMUHT, mHpoim3. [IpoaykTel mnepepaboTKM HePTH, HX NPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBsA3b MEXY PA3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOECHUE TaJIOTEHIIPOU3BOIHBIX YIJI€BOLOPOAOB. Peakuny 3ameleHus rajgoreHa
Ha TUAPOKCOTPYIILY, HUMPOSPYANY, YUAHOSPYNNY, AMUHOSPYINY.

JlelicTBHE Ha raJIOreHIIPOU3BOIHBIE BOJHOIO M CIIMPTOBOrO pacTBopa 1iénoun. Bzaumoneicreue
JUTAIOTCHAIKAHOB C MarHuéM M IUHKOM. Ilonamue o memannoopeanuyeckux coeOUHeHusIx.
Vcnonb30BaHue raloreHnpou3BOIHBIX YTIEBOAOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPTaHUYECKUX
BEIIECTB.

IKCNEePUMEHTAIbHbIE MEeTOAbI H3YUeHHsI BelIeCTB U UX MpeBpaleHuii

N3yuyenne ¢(usnueckux CBOWCTB YIIEBOJOPOAOB (pacTBOPUMOCTH), KaUECTBEHHBIX pEaKLui
YTJIEBOAOPOAOB pA3IMYHBIX KIaccoB (oOeciBeuyMBaHWE OpPOMHOW WIIM HOJHOW BOJBI, pacTBOpa
nepMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTWJIeHAa ¢ aMMHUa4yHbIM pacTBopoM okcunaa cepeodpa(l)),
KadecTBEHHOE OOHapyKEHHE YTIIepo/a W BOJOPOJAa B OPraHWYECKHMX BEUIECTBAX, MOIyUYCHUE ITHIICHA
Y U3YYEHHUE €T0 CBOWCTB, O3HAKOMIICHHE ¢ KoyuieKmsiMu «Hed1b» 11 «YT0IB), ¢ 00pa3namu rmiactmace,
Kay4yKOB n PE3UHEI, MOACIINPOBAHUC MOJICKYJI YTJIIEBOAOPOAOB u raJIOrCHIIPOU3BOJHBIX
YTIIEBOJIOPOIOB.

Kucaopoacoaep:xamue opranu4eckne coeMHEHHA

[IpenensHble ogHOaTOMHBIE CUPTHL. CTpoeHHE MOJIEKyN (Ha MpUMEpe MEeTaHoja U ATaHoJja).
['omonornyeckuit  psin, oOmas  ¢opmyna,  U30MepUsa, HOMEHKJIATypa U Kiaccuukarus.
duznyeckue CBONCTBA MPEIeIbHBIX OJJHOATOMHBIX CIUPTOB. BoJOpoIHBIE CBSA3U MEXIY MOJIEKYJIaMu
cnupToB. XMMHUECKHE CBOMCTBA: peakluy 3aMelIeHHUs], JeTupaTaluu, OKUCICHHs, B3aUMOJIEHCTBHE C
OpraHMYECKUMHU U HEOpPraHWYeCKUMU KuciaoTamu. KauecTBeHHas peakiusi Ha OJJHOATOMHbBIE CIIUPTHI.
JeiicTBue 3TaHONa M MeTaHOoJa Ha oOpraHu3M uyenoBeka. CrocoObl MOMy4deHHs] U MpPUMEHEHHe
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie »¢dupb, HOMeHKIaTypa u wu3oMepusi. OCoOEHHOCTH (PHU3NIECKUX M XUMHUUECKHUX
CBOMCTB.

MHoOroaroMHble CIUPTHI — 3TUIICHIIMKONIb U TIulepruH. Ou3nueckue 1 XUMUYECKUE CBOMCTBA:
peakuuy 3aMELIEHUs, B3aUMOACHCTBME C OPraHUYECKUMHU W HEOPraHMYECKMMH KHUCIOTaMH,
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KaueCTBEHHAsl pPeakiis Ha MHOTOATOMHBIC CHUPTHL. [Ipedcmasnenue o0  Mexanusme — peaxyutl
HYK1eopuavhoeo 3ameujenusi. JleWcTBHE HA OpraHu3M denoBeka. CriocoObl MOTyYeHUs U IPUMEHEHUE
MHOTI'0AaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbI, B3aUMHOE BJIMSHUE THUAPOKCOTPYIIBI M OEH30JBHOTO sjpa.
dusnueckue croiictBa GpeHosaa. OcoOOEHHOCTH XUMUYECKUX CBOMCTB (eHosa. KauecTBeHHbIC peakIiuu
Ha  ¢enon. TokcuuHocts  (enoma. CrmocoObl  TONyYeHHUs W OpPUMEHEHHE  (eHona.
denosndopMabaeruIHas CMOJIA.

KapOoHWIbHbIC COCAMHEHHS — AIbIACTHIbl M KETOHBI. DJICKTPOHHOE CTPOCHHE KapOOHMILHON
rpyiibl. ['OMOTOrH4ecKue psiibl aabIeTUA0B U KETOHOB, 0011ast GopMyJiia, H30MEPHUs K HOMEHKIIATypa.
dusnyecKkre CBONCTBA albICTHI0B U KETOHOB. X IMHUYECKUE CBOMCTBA AJIbJCTH/IOB M KETOHOB: PEAKIIUH
npucoenuHenus. [lpedcmasnenue o mexanusme peakyuil HyKieopuibrno2o npucoedunenus. OKUCICHUES
aIIbJICTH/I0B, KAYECTBEHHbBIC PEaKInU Ha anbaeruabl. CocoObl MOMyUeHHs U IPUMEHEHHE allbJICTH/I0B
U KETOHOB.

OMHOOCHOBHBIE TIpe/eTbHbIE KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KUCIIOT. M3oMepust 1 HOMeHKIaTypa. Du3nueckne CBONCTBA OJJHOOCHOBHBIX MPEICTBHBIX
KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XHUMHUYECKUE
CBOICTBA: KHCIIOTHBIE CBOMCTBA, pPEaKIusl STePUPHUKAIUU, PEAKIUU C YYaCTHEM YTJIEBOJOPOIHOTO
panukana. OcoOEHHOCTH CBOMCTB MypaBbUHOHM KUCHOTHI. [loHATHE O MPOM3BOIHBIX KapOOHOBBIX
KHCIIOT — CJIOXHBIX 3QHUpaAX, aHeUOpuoax, 2anioeeHaneuopudax, amuoax, Humpuiax. MHOToooOpazue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUYEeCKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaButenu BbICIINX KApOOHOBBIX KHUCIOT:
CTeapuHOBAs, MAIbLMUTUHOBAS, OJICMHOBAS, IUHOIE8AS, TUHOIeH06asi KUCTOThl. CrocOObI MOIy4YeHus U
MpUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxwubie 3¢upsl. ['omomornyeckuit psin, oOmias ¢opmyna, H30MepUs U HOMEHKIATYypa.
Du3nyecKnue 1 XUMUYECKUE CBOMCTBA: TUAPOJINA3 B KHCIIOW U IIETOYHOM Cpeie.

Kupsl. CrtpoeHue, ¢(uznueckue M XUMHUYECKHE CBOWCTBAa >KUPOB: THUIPOJIH3 B KUCIOH U
niesiouHoi cpene. OCOOSHHOCTH CBOWCTB KHPOB, COJEPXKAIIMX OCTATKU HEMPEISTbHBIX JKHPHBIX
KucnoT. JKuphl B mpupoe.

MpbITa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HMX Mololiee jeictue. [lonwsmue o
cunmemuyeckux morowux cpeocmsax (CMC).

O6mass  xapakrepuctuka yriaeBonoB. Kiaccudukamuss — yrmeBogoB  (MOHO-, JU- U
nonucaxapuasl). MoHocaxapuapl: TJIOKO3a, GpPYyKTO3a, e2anakmosa, pubosa, 0e30Kcupubdosa.
dwu3nueckue CBOWCTBA M HaxoxaeHUe B npupoxae. @orocuntes. Onmuueckas uzomepus. Konvuamo-
yennas maymomepusi Ha npumepe MOJeKyIbl 2I0K03bl, npoekyuu Xeyopca, o~ u f-anomepsl 2110KO03bl.
XVMHUYECKUE CBOMCTBA TIIFOKO3BI: PEAKIIUU C YIACTHEM CIIUPTOBBIX M AJIBJICTHIHOM TPYIIII, CIIUPTOBOE
¥ MOJIOYHOKHCIIOE Opoxenwue. [I[puMeHeH e ITF0K03bI, €€ 3HaUeHUE B )KU3HEACITSILHOCTH OpPraHnu3Ma.
Jucaxapunpl: caxapo3a, MalbTo3a H .J1akmo3d. BoOCCTaHAaBIMBAIOIIME W HEBOCCTAaHABIMBAIOIIHE
mucaxapuabl. ['maponu3 gaucaxapumoB. Haxoxnenue B mpupone u npumeHenue. [lommcaxapupisr:
Kpaxmal, TJIIMKOTeH W mesumono3a. CTpoeHre MakpoOMOJIEKYJ Kpaxmasa, TTUKOT€Ha W IEJUTIOJIO3BI.
duznyeckue CBOWCTBA Kpaxmaja M IEJUTFOIO03bl. XHMHUYECKHE CBOMCTBA Kpaxmaya: THAPOIU3,
KaueCTBEHHAs] pPeaklusl C HOJOM. XMMUYECKUE CBOMCTBA LIEJUTIONIO3bI: TUIPOIN3, OTydeHHue d3PUPOB
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

JKCNEePUMEHTAJbHbIE METOABI H3Yy4YeHHS BelleCTB U MX NpeBpalleHuil

PacTBOpUMOCTB pa3NMUHBIX CIUPTOB B BOJE, B3aMMOJEICTBUE 3TAHOJA C HATPUEM, OKUCIIEHHE
ATWJIOBOT'O CIUPTa B albJETH] HAa PACKAJIEHHOW MEIHOM MPOBOJIOKE, OKUCIIEHHE 3TUJIIOBOIO CIMpTA
JUXpPOMATOM Kajiusi (BO3MOXKHO MCIOJIb30BaHME BHJEOMATEepHAliOB), KadeCTBEHHBbIC pPEAKLMU Ha
anbaerunapl (¢ ruapoxkcuaom auammuncepeodpa(l) m rugpoxkcugom menu(ll)), peakuus riuuepusHa c
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ruapokcuaoM meau(Il), XxuMuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pacTBopa Tritoko3bl ¢ rujapokcugom wmeau(ll), B3ammopeiicTBHe Kpaxmana C HOJOM, pEIICHHE
9KCIIEPUMEHTANBHBIX 3a1a4 1o Temam «Crouptel u (enons», «KapboHnoBbie kucinotbl. CloXKHBIE
3hupb.

A3oTcoaep:xaiiue opraHnyeckue coeTMHeHnsl

AMUHBI — OPraHUYECKUE MPOU3BOJHBIC amMMuaka. Kiaccudukais aMrUHOB: anupaTUIeCKue U
apoMaTHYeCKHE; IEePBUYHBIC, BTOPUYHBIE W TpeTuuHble. CTpoeHue MoJIeKys, olmias ¢opMmya,
M30MEpHs, HOMEHKIIaTypa U (PU3NUECKHe CBOMCTBA. XMMHUYECKOE CBOMCTBA aau(aTUUECKUX aMHUHOB:
OCHOBHBIC CBOMCTBA, aJKWJIMPOBAHWE, B3aUMOJICHCTBHE MEPBUYHBIX aMUHOB C a30TUCTOH KHCIIOTOM.
Conu aIKuIaMMOHUS.

AHWJIMH — TpeACTaBUTENIb aMHHOB apoMaruyeckoro psijga. Crtpoenue aHuianHa. BzanmHoe
BIUSHUE TPYII aTOMOB B MoJieKyne aHuiauHa. (OCOOCHHOCTH XWUMHUYECKHX CBOWCTB aHUJIMHA.
KauectBennsle peaknuu Ha aHWIMH. CIOCOOBI TIOMyYeHUSI W MPUMEHEHHE alu(aTHIeCKUX aMHHOB.
[Tomydenue aHWIMHA U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenkmatypa u wuzomepus. OtnaeibHble NPEICTaBUTENN 0.-AMUHOKHUCIIOT:
[VIMLWH, allaHuH, DeHUNanaHuH, cepuH, 2nymamuHo8as Kucioma, au3u, yucmeun. Onmuueckas
uzomepus amunoxuciom. D- u L-amunoxuciomer. ®U3ndecKkue CBOMCTBA AMUHOKHUCIIOT. XUMUYECKHE
CBOMCTBAa aMHHOKHCJIOT KaK aM(OTEPHBIX OPraHUYECKHX COCIMHCHUH, pPEaKIus IOJIMKOHICHCAIINH,
oOpa3oBaHMe NENTUAHOW CBsi3U. buonornyeckoe 3HaueHWe aMHUHOKHUCIOT. CHHTE3 W THUIPOIU3
MENTHU/IOB.

benku xak npupoansie moiumepsl. [lepBuuHasi, BTopuyHas U TPETUYHAsl CTPYKTypa OENKOB.
XvMHYeCKue CBOWCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIuU Ha OEJIKU.

TIlousmue 06 azomcooepyxcawux 2emepoyukiudeckux coeounenusx. Ilupumuounosvie u
nypuHosvle ocnoganus. Hykneunosvie kuciomel: cocmas, cmpoenue u OUuoi02UYecKas pob.

JKCNepuMeHTaTbHbIE MeTO/IbI H3y4YeHHs BellleCTB M X NMpeBpalleHu il

PactBopenue 6enkoB B Bojie, IeHATypaIus OEIKOB IIPH HarpeBaHUU, IIBETHBIC PEAKIINH Ha OENKH,
pelIeHre HKCIEPUMEHTANBbHBIX 337a4 M0 TeMaM «A30TcolepiKalllie OpraHu4eCKUEe COCAMHEHUS» MU
«Pacro3HaBaHue OpraHMYEeCKUX COCTUHEHUIN.

BbicokoMoIeKyIPHbIE COCIMHEHHUS

OcCHOBHbIE TIOHSTHSI XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHMH: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPelHsAsd MOojeKylspHass macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — NOJIMMEepHU3alysl U NOJUKOHAeH cauus. [lpeocmasnenue
0 cmepeopeyiApHOCIMU U HAOMONEKVIAPHOU CMPYKmype HNOIUMEPOE, 3ABUCUMOCHb  CEOUCHE
HOIUMEPOS OM UX MOJIEKVIAPHO2O0 U HAOMOLEKYIAPHOO CMPOEHUS.

[TomumepHble Martepuansl. [lnactmacchl (MOTMATUIICH, MOJUIPONMIICH, NOJMBHHUIXIOPUI,
MOJIUCTUPOJI, TOJMMETHIMETAaKpUiIaT, MOJMKApOOHATHI, MOJMATHIEHTepedTanar). YTuiuzauus Hu
nepepaboTKa MacTuKa.

DnacToMepbl: HATypaJibHBIM KaydyK, CHHTETHUECKHE KayuyKu (OyTaleHOBBIN, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U cunuxonsi. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, WIENK), HMCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

Ionumepor cneyuanvnoco HaznaveHus (meghioH, Keenap, 3S1eKMpPoOnposoosujue NoaUMepbl,
buopasnazaemvle noauMepbl).

SKCHepHMeHTaJII)HI)Ie METOAbI U3YUCHHUA BEINECCTB U UX npeBpameHnﬁ
O3HaKOMIICHHE C 06pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, Kay4YYyKOB,
PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 IO TEME «Pacno3naBaHue miaacTMacce 1 BOJIOKOHY.

PacuétHble 3agaun
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Haxoxnenne MonekyIsipHOH (OpMyJIbl OPraHMYECKOTO COSAMHEHHUS IO MAacCOBBIM JIOJISIM
DIIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXACHUE MOJIEKYJSIPHOH (HOpMyIIBI OpPraHUYecKOro
coequHEHUsT 0 Macce (00bEMY) MPOMYKTOB CTOPAaHHUS, MO KOJUYECTBY BelIecTBa (Macce, 00bEMYy)
IPOJIYKTOB PEAKLIMHU W/WIIA HCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (POPMYIIBI OPraHUIECKOTO
BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOWCTB MJIM CIIOCOOOB TMOJTyYEHHs, OMPEACIICHUE O BBIX0/a
MPOYKTA PEAKIIUU OT TEOPETHUECKHA BO3ZMOKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMETHBIX CBsI3ed IpU M3YYEHMM opraHudeckol xumuu B 10 kiacce
OCYILECTBIISICTCS. Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK W MOHATHA,
IIPUHATBIX B OTACJIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOw1re ecTeCTBEHHO-HAyUYHbIE NMOHATHUS: SBJICHUE, HAY4HbIM (akT, rUnore3a, TEOpHs, 3aKOH,
aHaJu3, CUHTE3, KilaccupuKanus, Ha0Io1eH1e, U3MEpeHHe, IKCIIEPUMEHT, MOIEIIb, MOJICIIUPOBAHUE.

®usnka: mMarepus, aToM, NIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TeJI0, O00BEM, arperaTHoe COCTOSIHHE BELIeCTBA, (U3NYECKUE BEIMYUHBI, €IUHHIIBI
U3MEPEHMUs1, CKOPOCTh, JHEPIUs, Macca.

buonorusi: kierka, OpraHum3M, 5KocucTema, Ouocdepa, MeTaboiIM3M, HaCIEICTBEHHOCTD,
aBTOTPOGHBINA U TeTepOTPODHBIN THIT TUTAaHUS, OpOXKeHHE, POTOCUHTE3, AbIXaHUE, OCTIKH, YTIEBOIbI,
JKUPBI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: none3Hple HCKOMAaeMble, TOIUIUBO.

TexHonorusa: MNUINEBbIE IMPOAYKTBI, OCHOBBI PAalMOHAIBHOIO IHUTAaHUs, MOIOLIME CPEACTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.
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IV. TEMATHYECKOE ILJTAHUPOBAHUE, OCHOBHBIE BAJIbl YYEFHOM JEATEJBHOCTH OBYYAIOIIIUXCA

VYueonsiM mwianom ['BOY «lllkona Ne 30 r. o. EnakueBo» Ha 2024-2025 y4yeOHbIN roa Ha u3ydeHue npeamera « Xumust (YriyOJICHHBIH YPOBEHb)»

npeaycMoTpeHo 3 yaca B Henento, 102 yaca B ron. C yuérom pacnimcanus yaeOHbIX 3aHaTuid, Kanengapruoro yueoHoro rpadpuka 'bOY «Illkona Ne 30 r.

o. EnakueBo» Ha 2024-2025 y4eOHbIi TOA, B cBs3U ¢ TeM, uro 08.05.2025, 09.05.2025,

SABJIAKOTCA Npa3aAHUYHBIMA BBIXOJHBIMH OJHAMU, TCMATHUYCCKOC U

KaJIeHIapHO-TeMaTH4YecKoe IutaHnpoBanue Paboueii mporpammel o xumun 11st 10 kimacca paccuntano Ha 100 ypokos B ron. I[IpexycMoTpeHo BbIoIHEHHE
[Tporpammsl B mosiHOM 00BbEMeE 3a CU€T MHTeHCH(PUKAKK (YIUIOTHEHHS) y4eOHOT0 MaTepuaia.

No
/a

HanmenoBanue
pa3aesioB U TEM
y4eOHOro npeaMeTa

Komnuectso
4acoB

[TporpamMmmMHoOe conepxanue

OCHOBHBIE BUJBI IEATEILHOCTH
00yYaromuxcst

Pa3nen 1. TeopeTnueckune 0CHOBBI OPraHUYeCKOH XHMHH

11

[Tpeamer
XUMHUH.

OpraHnYeCcKOou
Teopusa crpoenus
OpPraHMYeCKUX  COEeIMHEHUM
A. M. Byrneposa

8

[Ipeamer W 3HaYeHUE OPraHUYECKOW XUMHUHU,
MPEACTaBICHUE O MHOT0OOpa3uHM OPTraHUYECKHX
COCTMHEHU.

DONEeKTPOHHOE  CTPOEHHWE  aroma
OCHOBHO€ U BO30YXIECHHOE COCTOSTHUSI.
BanenTHBIE BO3MOXKHOCTHM aTroMa Yriepoja.

yriepoja:

Xumuueckas CBSI3b B OpPraHUYECKUX
coequHEeHUsX. Tumel rubdpuau3aluu  aToMa
yriaeposa.

MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW CBS3Y|
(0OMEHHBIH M JOHOPHO- AaKIENTOpHBIN). THIIbI
NEepeKphIBaHUS AaTOMHBIX oOpOuTaneil: 6- u 7
CBA3U.

OpunapHas, BoMHAas U TpoitHas cBsA3b. CriocoObl
pa3pbiBa CBSI3€M B MOJIEKYJaX OPraHUYECKUX
BemiecTB. [loHsATHE O CBOOONHOM paaMKaie,
Hykseoduie u snekrpopumie. Teopus cTpoeHus

OpraHUYECKUX

PackpeiBaTh CMBICH HM3y4aeMbIX ITOHATHU
(BBLOENATh MX XapaKTepHbIE NPU3HAKU) U
OPUMEHATh 3TH MOHATUA TNPU ONUCAHUU
cocrTaBa M CTPOEHHsA  BEWIECTB,  JUIA
OOBSICHEHUS OTNENbHBIX (PAKTOB U SBICHUI.
PackpeiBaTh CMBICIT IIOJIOKEHUH TEOPHH
CTpPOEHHSI OpraHMYecKux BemecTB A. M.
ByTtnepoBa u npuMeHsATh UX AJ11 00BICHEHUS]
3aBUCHMOCTH CBOMCTB BEILIECTB OT COCTaBa U
CTPOCHHS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIHMKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX|
(pa3BEpHYTHIX, COKPAIIEHHBIX, CKEJIETHBIX)
(hopMyJ1 OpraHMYECKUX BEIIECTB.
OnpenensaTb BUIbl XUMUYECKOU
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coenquHeHuii A.M. ByTiepoBa u ee cOBpeMEHHOE
pa3BUTHE — CTPYKTYpHas TEOPHUsl OpPraHUYECKHX
COCUHCHUM.

3HaYeHUE TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN.

MonexkynsipHble M CTPYKTypHbIE (HOPMYIIBL.
CrpykrypHble (OPMYJBI PA3IUYHBIX BHJOB:
pa3BepHyTas, COKpalleHHasl, CKeJIeTHasl.
W3omepus. Buapl un3zomepuu: CTpyKTypHas,
IIPOCTPAHCTBEHHAs. DJEKTPOHHbIE 3((EeKThl B
MOJIEKYJ1aX OPraHUYECKUX COEMHEHUN.
WHayKTUBHBIN U Me30MepHBIN 3 HEKTHI.
[IpencraBnenue o kiaaccu(puKaul OpraHMYecKHXx
BeuecTB. [loHsATHE O (PYHKIMOHAIBHOW TpyMIIE.
I'omonorus. I'omonorunyeckue PAIBL.
Homenknatypa  OpraHM4YecKUX  COEIMHEHUH
(cucremaTuyeckasi U TpUBHUAJIbHbIE HA3BAHUS).
OcobeHHOCTH M KiIacCU(UKAIMs OpraHUYEeCKHX
peakuuii. OKHCIUTENBHO- BOCCTAHOBHUTEIBHBIC
peakuu B OpraHN4eCKON XUMHH.

DKcHeprMEHTaIbHbBIE METO/IbI U3YUEHHSI BEIIECTB U
UX ITPEBPAILCHUN:

CBA3M (OJMHApHBIEC, KpAaTHbHIE) B

OpPraHUYECKUX COCIUHEHMSIX.
XapakTepu3oBaTh  pOJIb U 3HAUCHHE
OpraHNYeCKOll XMMHMM B pEIIEHUH NpolieM
HKOJIOTUYECKOM, MUIIEeBOM 0€3011acHOCTH, B
Pa3sBUTHU MEIULIUHBI, CO3aHUU HOBBIX
MaTepUaJIOB, B 00ECIIEYEHNU PALlMOHATIBHOIO
[PUPOJIOTIONB30BAHMS;

HOJITBEPK1aTh €€ CBSI3b C IPYTUMU HAyKaMH.
lcronib30BaTh MOJIETN OPraHUYECKUX
BEIIECTB /ISl UJUTFOCTPALMU UX XUMHUUECKOTO
W IIPOCTPAHCTBEHHOT'O CTPOEHUSI.

Habmonate u OIHCBIBATH|

JIEMOHCTPAIIMOHHBIE OIIBITHI; MPOBOAUTH U

OIMCHIBATh JIAOOPATOPHBIE OIIBITHI

® J[eMOHCTpanuu:

— O3HAKOMJICHHUEC C 06p83L[aMI/I OpTraHU4YCCKUX
BCIICCTB U MaTCpUAIaMU Ha UX OCHOBC;

OTIBITHI TIO TIPEBPAIICHHIO
OpPraHMYECKUX BEIIECTB MPU HATPEBaHUU
(nnaBneHue, 0OyrIuBaHUE U TOPEHUE).

® JlaGopaTopHBIC OMBITHI:

MOJCIIMPOBAHUC MOJICKYJI OPTaHUYCCKUX
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BCIICCTB

Nroro no pazaeny

Pa3nen 2. YrieBogopoabl

2.1

[Ipenenbubie
YIJIEBOJOPOABI  —
AJIKaHBI,
LIMKJIOAIKAHBI

Ankanbpl. ['oMosoruueckuii psij aqkaHoB, 001as
dhopmyna, HOMEHKJIaTypa u HU30MepHsL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYN alKaHOB, SP>-THOPHIM3ALMS ATOMHBIX
opbOuTaneit yriepoaa, G-CBA3b.

Kongopmepwvi. Duzndeckue CBOWCTBA aJIKaHOB.
XUMUYECKHME CBOMCTBA AJIKAHOB: pEaKUUU
3aMEIICHHS, W30MEPHU3alNM, JETHAPUPOBAHUSA,
IUKJIM3AIUY, TUPOJIN3a, KPEKUHTa, TOPEHHUS.
Haxoxnenue B npupose. CriocoObl MoydeHus U
MIPUMEHEHHE AJKAHOB.

Huxnoankansl. O6mas popmyiia, HOMEHKIATypa U
H30MepHs.

Oco0OeHHOCTH CTPOEHUS U XUMHYECKHX CBOWMCTB
ManbIX (IIMKJIONPOMaH, MUKIO0YTaH) U OOBIYHBIX
(uKIIONIEHTaH, I[MKJIOTEKCAaH) IUKIIOATKAHOB.
CriocoOsr MIOJIy4EHHUS " IPUMEHEHNE
[MKJIOAJIKAHOB aTOMHBIX opOuTane yriepoja, o-
U T-CBSI3U

VYcraHaBIMBaTh MPHHAICKHOCTD BEIIECTB
K OIPEIEJICHHOMY KIJIacCy YTJIEBOJIOPOIOB
II0 COCTaBy U CTPOCHUIO, Ha3bIBaTh MX IO
CHCTEeMaTHYECKON HOMEHKJIAType;
NPUBOJUTH  TPHUBHAIbHBIC Ha3BaHUS
OT/EIBHBIX npe/IcTaBUTeINeH
IJIEBOAOPOJIOB. Onpenenstsb BUJIbI
XMMHYECKOH  CBSI3M B MOJIEKYJIax
YTJIEBOJOPOIOB (KOBAJICHTHAsI HEMOJISAPHAS
U TOJISIpHAs, G- U TT-CBSI3b).

[TonTBepkaaTh Ha KOHKPETHBIX INPHMEPax
XapakTep  3aBHCHUMOCTH  pEaKIMOHHOMH
CIOCOOHOCTH YTJIEBOI0PO/I0OB OT KPAaTHOCTH Y|
TUIA KOBAJIEHTHOM CBSI3M (G- U T- CBSI3M),
B3aMMHOT0 BJIMSIHUS @TOMOB U I'PYIII aTOMOB]
B MOJIEKyJlaX; a TakXke OT OCOOEHHOCTEH
peanu3anu pa3NMYHbIX ~ MEXaHHM3MOB
IPOTEKAHUS PEAKIHH.

2.2

HenpenensHble
YIJIEBOJIOPOABIL:
AJIKEHBI, AJIKa/INEHBI,
AJIKMHBI

14

CtpykTypHass W TreomeTpudeckas (yuc-mpanc-)
nzomepusi. DuU3NYECKHE CBONCTBA  AJIKEHOB.
XMMUYECKUE CBOMCTBA: pEAKLIUK IPUCOEANHEHNS,
3aMEIICHHS B O-TIOJIOKEHUE TIPU JBOMHOW CBSI3H,
MOJINMEPHU3ALUU U OKUCIICHHUS.

Ilpeocmasnenue o  mexanusme — peakyuu
anekmpoghunvHoco  npucoeounenus. [lpaBuio
MapkoBHrKOBa. KaudecTBEHHbIE peaklMu Ha
nBOWHYI0  CBsi3b. CrocoObl  monydeHUs U

IIPUMCEHCHUC AJIKCHOB. AJ'IKa,Z[I/ICHBI.

BEBISBISTE TEHETUYECKYIO CBSI3b  MEXIY)|
YIJIEBOAOPOAAMH  Pa3IIMUHBIX KJIACCOB U
MOATBEPKAATh €€ HaIu4he YpaBHEHUSIMHU]
COOTBETCTBYIOIIUX XUMHUYICCKUX PEAKITHIT

C WCIOJNIB30BAaHUEM CTPYKTYPHBIX (opMyIl
BEIIIECTB.

XapakTepu3oBaTh MCTOYHUKHU
YTJIEBOJOPOHOTO CBIPbsI (HedTH,
MPUPOJHBIN Ta3, Yrojib), CIOCOOBI WX
nepepaboTKH U MPaKTUYECKOe TPUMEHEHNE
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Knaccudukanus ankaaieHoB (COMpsKSHHBIE,

IIOJIy4a€MBIX IIPU 3TOM IIPOJLYKTOB

M30JIMPOBAHHbIE, KYMYJIUPOBAHHbIE).
OCOOCHHOCTH ~ DJIGKTPOHHOTO  CTPOCHHUSA ||
XUMHYECKUX CBOMCTB CONMPSIKEHHBIX AUEHOB, 1,2-
u 1,4-npucoearHeHue.

[Tonumepwu3anus conpsiKeHHBIX JUEHOB. CTIOCOOBI
MOJYyYEeHUS U IPUMEHEHUE AJIKAIUCHOB.

AnxuHbl. ["'OMONOTHYeCKHd psijl ATKHHOB, 00IIasd
dhopmyna, HOMEHKJIaTypa u HU30MEpHs.
DNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI AJIKWHOB, Sp-Tubpun3anys
JNIEKTPOHHBIX ~ OpOWTaneid aroMa  yriepoja.
dusznyeckue CBOMCTBA aJJKUHOB.

XUMHUYECKUE CBOMCTBA: PEaKIIMU TPUCOECTUHEHHUS,
JMMEpHU3allMl W TPUMEPU3alMH, OKHUCJICHUS.
Kucnoraele cBolicTBA aJKHHOB, HMMEIOIINX
KOHIIEBYIO  TpPOWHYK  CBsI3b. KauecTBeHHbIE
peaKIu Ha TPOMHYIO CBA3b.

CrniocoObl ToJTyueHUs M IPUMEHEHHE AJIKUHOB

Hcnonb3oBarh  OOIIEHAYYHBIE  METOJBI
TIO3HAHUS npu CaMOCTOSITEITLHOM
TUTAHUPOBAHUH, TPOBEICHUH U ONMUCAHUHU
XHUMHAYECKOTO HKCIIEPUMEHTA
(;maGopaTopHbIE OMBITBI M MPAKTHYECKHE
pabotsr). CreoBaTh mpaBuiam 6€30MaCHOM
paboThI B naboparopuu npu
UCIIOJIb30BaHUM XMMHUYECKOH TMOCYAbl U
o0opyoBaHHs, a TakXkKe  IMpaBHIIaM
oOpareHus ¢ BeIEeCTBAMH B COOTBETCTBHH
C MHCTPYKIUSIMH

2.3

ApomaTtuueckue
YTIIEBOIOPOIBI (APEHBI )

ApomMarudeckue YTIIEBOAOPO/IBI.
l'omonoruueckuii psanx apeHoB, oOmias dopmyra,
HOMEHKJIATypa W H30MepHus. OJIEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJTBI OEH3071a.

lcrionb30Bath oOuieHayYHbIe METO/1bl
MO3HAHUS npu CaMOCTOSITETbHOM
TUTAHUPOBAHUH, TPOBEICHUH W  OIHCAHUH
XMMHUYECKOTO 3KCIIepUMeHTa (1abopaTopHbIE
OTBITH U TMpaKTHUYeCKue padoThl). CrenoBaTh,
npaBuIaM 6e30macHol paboThl B 1abopaTopuy
MpU HUCIOJIB30BAaHUM XUMHMUYECKOW TOCYIbl U
000pyTOBaHMS, & TAKXKE IPaBUIIaM 00paIeHHs
C  BelecTBAaMHM B COOTBETCTBUU €

MHCTPYKIHSMHU
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IIpasuno apomMamuyHocmu,
apomamu4ecKux coeOUHeHUll.

®du3nyeckue CBOWCTBA apeHOB. XHUMHYECKUE
CBOMCTBa O€H30JIa U €ro TOMOJIOTOB: PEaKIuy|

npumepul

3aMelieHuss B OCH30JIbHOM  KOJIbLIE U]
YTJIIEBOJIOPOAHOM panukaie, peakiuu
MIPUCOEINHEHHSI, OKUCIIEHHE TOMOJIOTOB OeH30171a.
Peaxyuu INEKMPOPUTLHOCO 3amewyeHusl.

[IpencraBnenne 006 OpPUEHTUPYIOIIEM JeHCTBUY]
3amecTuTesIel B OCH30IbHOM KOJIBIE HA IPUMEPE
AJIIKWIbHBIX PaJliKajloB, KApOOKCUIILHOM,
TMJIPOKCUIIbHBIM, aMUHO- U HUTPOTPYII, aTOMOB
raJIOTCHOB.

Oco0eHHOCTH XUMHUYECKHX CBOWCTB CTHUpPOJIA.
IMomumepu3anus ctuposia. CriocoObl MOTy4YEHUs
IIPUMEHEHNE apOMATHYECKHUX YIIIEBOJOPOIOB.

BBITIOJTHEHUS. JTAOOPATOPHBIX OIBITOB U
MPAKTHYECKUX padoT

0 MOJIYYSHUIO ¥ U3yUYEHUIO0 OpraHNYeCKHX
BEIIIECTB.

[IpencraBisaTh pe3yabTaThl IKCIEPUMEHTA B
bopme 3anucu ypaBHEHUU
COOTBETCTBYIOIIUX  PEAKIUd U  JIeJaTh
BBIBO/IbI HA UX OCHOBE.

[IpoBOANTH BBIMHMCICHHUS IS OINPEACICHHUS]
MOJICKYJISIDHOM ~ (OPMYJIBI  OPTaHUYIECKOTO
BEIIECTBA [0 YPAaBHEHUIO XHMHUYECKOU
peakuu MU 1O MAacCOBBIM JOJSIM aTOMOB
JJIEMEHTOB, BXOJSIIUX B €ro COCTaB, IO
macce (00beMy) MPOIYKTOB CrOpaHUsl.

CamMocTosATENBHO IUTAHUPOBATh U
OCYIIECTBIIAITh  CBOIO  II03HABATEJIBbHYIO
NEeSTeNIbHOCTh;,  NPUHUMATh  aKTHBHOE
y4dacTtue B IpyIIIOBON yueOHOM
JeSITEIbHOCTH

24

IIpuponusie
YTJI€BOAOPOAOB
nepepaboTka

HUCTOYHHUKU

u

Hux

[Ipuponnsiit ra3. IlomyTHble He(TSIHBIE Ta3bl.
Hed1sb 1 e€ npoucxoxaeHue.

KameHHbI#1 yroib 1 IpOAYyKThI €ro nepepadboTKy.
CrniocoObl nepepaboTKu HEPTH: NMEPEroHKa,
KPEKHMHI (TEpMUYECKUM, KAaTaJIUTHUYECKUN),
PUGOPMHUHT, MTUPOJIU3. [IpoayxTsI
nepepaboTkn HePTH, HX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXKAY pa3IUYHBIMU

KjlacCaMu YIriICBOAOpPOAOB

22



2.5

["anoreHnpon3BoaHbIE
YTJIEBOAOPOIOB

DJIEKTPOHHOE CTPOEHUE TaJOr€HONPOU3BOIHBIX|
YIJIEBOJIOPOIOB.

Peakuuu 3aMelleHHs] TajoreHa Ha TUIPOKCHIL,
HUTPOTPYIIY, HHAHOTPYIIIY, aMUHOTPYIITY.
JlelicTBME HaA TaJOrECHIPOU3BOAHBIE BOJHOIO U
CIIMPTOBOrO pacTBOpa uienouu. BzaumonercTBue
THTaNoreHaaIkaHoOB ¢ MarHueM U MUHKoM. [loHaTue
o METAJJTIOOPTaHUYECKUX COCTMHCHMAX.
lcnonb30BaHNEe TajJOreHNPOU3BOAHBIX B OBITY,
TEXHHKE H B CHHTE3E.

DKCIIEPUMEHTAIILHBIE METOJIbI U3yYEHUs BEIECTB U
VX MPEBpaILCHUN:

JleMoHcTpauu:

IMEMOHCTpALIHS buznueckux CBOIICTB
YTJIEBOI0POAOB (PacTBOPUMOCTH);

KaueCTBEHHbIE peakiuu YTJIEBOIOPOAOB

Pa3IMYHBIX KJaccoB (0oOeciBeYMBaHUE OpPOMHOM
VJTH MOJTHOM BOJIBI, pacTBOpa MEpMaHraHaTa Kaius,
B3aMOJICHCTBHE alleTHIICHA

C aMMHayYHbIM PacTBOPOM OKCHJa cepedpa);
00pa3ibl INIaCTMACC, KayUYyKOB U PE3UHBI;
kosekuu «HedTb» n «Yromnby»; BuaeopparMeHT
«BynkaHu3aMs pe3uHb».

JlaGopaTopHbIE OIBITHI:

03HaKOMJICHHE ¢ 00pa3IaMy IJIacTMacc, KaydyKoB
Y PE3VHEI,

MOJICTTMPOBAaHHE MOJICKYJ  YIJIEBOJOPOAOB W
raJOre€HOIPON3BOIHBIX;

MOJIy4eHHEe METaHa U U3yYeHHE €r0 CBOMCTB;
MOJTy4YeHHE alleTUIICHA U U3YUYEeHHE €r0 CBOMCTB.
[TpakTuyeckue paboTHI:

Ne 1. [TosrydeHue 3TUIEHA U U3YYEHHUE €I0 CBOMCTB.

23




Pacuérnpie 3agaun:

- OmpeneneHHe  MOJEKYJISPHOW  (OpMYIIbI
OpPraHMYEeCKOro BELIECTBA I10 MAacCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOJSIIINX B €TI0 COCTaB;

HaXOKICHUE MOJICKYJISIPHOM bopmybl
OpPraHUYEeCKOT0 COCIMHEHHS MO Macce (00BbemMy)
MPOJIYKTOB CTOPAHUS;

PacU€ThI IO YPAaBHEHUIO XUMUYECKON PEaKIiu

Hroro no pazneny

35

Pa3nen 3. Kuciopoacoaep:kamue opranndeckne coeImHeHusI

3.1

Cnuptel. @eHon

11

[IpenenpHbIE OAHOATOMHBIE CITUPTHI.

Crpoenue Mojekyn (Ha TpuUMepe MeTaHoJia
sTa”ona). ['omonornyeckuii psa, obmas popmyna,
W30MepHsi, HOMEHKJaTypa H Kiaccupukanusy
cnuptoB. Dusnueckue CBOWCTBA  CIUPTOB.
Bonoponnas cBs3b.

XUMUYECKUE CBOMCTBA: pEaKIMH 3aMEIICHUs,
JETUpATAllN, OKHUCIICHUS, B3aUMOJICHCTBUE C
OpPTaHHYECKUMHU U HEOPTaHUICCKIUMH KUCIIOTaMH.
KauecTBeHHas peakius Ha OTHOATOMHBIC CITHPTHI.
dusnonornyeckoe AeHCTBUE STAHOIA U METAHOJIA|
Ha opranu3M dYenoBeka. CrmocoObl MOTy4YeHUS U
MPUMEHEHHE OJIHOATOMHBIX CHUPTOB. [IpocThie
a(upel, HOMEHKIIATypa 1 u3oMepust. OcoOeHHOCTH
(U3MYECKUX M XUMUYIECKIX CBOUCTB.

PackpeiBaTh CMBICH HM3y4aeMbIX IOHATHU
(BBLOENATh MX XapaKTepHbIE NPU3HAKU) U
OPUMEHATh ATH MOHATUA TNPU ONUCAHUU
cocrTaBa M CTPOEHHsA  BEWIECTB,  JUIA
OOBSICHEHUS OTIENbHBIX (PAKTOB U SBICHUI.
Hcnons30BaTh XUMUYECKYIO CUMBOJIMKY IS
COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX|
(pa3BépHyTOHM,  CcOKpaméHHOM)  (dopmyT

KHCJIOPOACOACPIKAIINUX OpraHHUYCCKUX]|
BCIICCTB.

YcraHnaBiauBaTh MPUHAJICIKHOCTD
KHCIIOPOAOCOACPKAIINX OpPraHN4YCeCKuX

BEIIECTB K OINpeAeNeHHOMY Kjaccy I0o
COCTaBy W CTPOEHHIO, Ha3bIBaTh HX TIO
CHUCTEMAaTUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBUATBbHBIE HA3BAHUS

24



MHOroaTOMHBIE CIUPTHL: ATHICHIJIUKOIb U
rduepud.  Ou3Wyeckue U XUMHUYECKHUE
CBOICTBA: peakuuu 3aMelICHUS,
B3aUMOJICIICTBME  C  OpPraHUYECKUMHU U
HEOPTaHWYECKUMHU KHCJIOTaMHU, KayeCTBEHHAs
peakiysi Ha MHOTOATOMHBIE CITUPTHI.
dusnonornyeckoe  JCWCTBHE HA  OpraHu3M|
yenoBeka. CrocoObl MOJTY4YeHHUsS U IPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®enon.  CrpoeHHE  MOJIEKYJIbl, B3aMMHOE
BIIMSTHHE TUAPOKCOTPYIIITBI M OEH30JIBHOTO SIpa.
®dusnueckue cBoicTBa (enona. OcoOEHHOCTH
XUMHUYECKHX CBOMCTB (heHOIA.

KauectBennsie peakuyuu Ha ¢peHos. TOKCHYHOCTH)
¢denona. CrocoObl TONY4YeHHS M TPUMEHEHUE
(benomna.

denondopmanpaeruiHas cMoa

OTACIBbHBIX np eﬂCTaBHTGHCﬁ
KUCIIOPOACOAEPKALINX COCIMHEHUM.
XapakTepu3oBaTh COCTaB, CTpOCHHE,

MpUMECHEHHE, (PU3UYECKHE U XUMHUYCCKHE
CBOMCTBA, Ba)KHEHIIME CIIOCOOBI MOIYYECHHUS
npecTaBuTeNen pa3IMYHbIX KJIACCOB
KHUCIIOPOJICOIePKaLIX COEIMHEHU;
BBISIBJISITh TEHETUYECKYIO CBA3b MEXKIY HUMH
U TOATBEPXKAAaTh €€ HaJluuue YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN C
UCIIONb30BAaHUEM  CTPYKTYpPHBIX  (hopmyn
BemiecTB. lloaTBep:kaaTh Ha KOHKPETHBIX

IMpuMepax XapakKTep 3aBUCHUMOCTH
peaKHHOHHOﬁ CIIOCOOHOCTH
KHCJIIOPOACOACPKAIUX OpTraHN4YCCKHUX]

BEIIECTB OT (PYHKIIMOHAIbHBIX TPYIIIT

B COCTaBC UX MOJICKYJI, B3BAUMHOI'O BIIUSSHUS
aTOMOB M TpylIl aTOMOB B MOJICKYJaX; a

TaKkK€ OT OCOOEHHOCTH pealu3aluu
Pa3JIMUYHBIX  MEXaHU3MOB  IIPOTEKAHUS
peaKkIuii.

3.2

KapGonunbHble
COEIVHEHUS: aJIbJIETUIbI U
KETOHBI. KapGoHnoBbie
KHUCJIOTBI. CnoxHsle
a¢upsl. Kupbl

21

KapOoHunbHBIE COEAMHEHUS: QIbJETUABl U
KETOHBI. DJIEKTPOHHOE CTPOSHUE KapOOHUITLHOM
rpynnsl. ['oMosiornueckue psiibl albIeruioB U
KETOHOB, oOmass ¢opmyia, H30MepHs U
HOMEHKJIaTypa. dusnueckue CBOICTBa
aJIbJIETUI0B U KETOHOB.

XVMMUYECKUE CBOWCTBA aNbJIETHIOB U KETOHOB
(peakuuu npucoeauHenus). Ilpedcmasnenue o
mexanusme peaxyuti HYK1€0PUNbHO20

NpUCoOeOUHeHUs.

OnuceIBaTh COCTAaB, XUMUYECKOE CTPOCHUE U
MIPUMEHEHHE AKUPOB H YIJIEBOJIOB,
XapaKTepU30BaTh UX  3HAYE€HHe  JUId
KU3HECACATCIIBHOCTHN OpFaHI/ISMOB.

Oco3HaBaTh OMNACHOCTH BO3JIEHCTBHSA Ha
JKUBBIC OpFaHI/I3MI)I onpegleneHme
KHCIIOPOJICOICPIKAIINX OpPTaHUYECKHUX
BELIECTB U MOSICHATH Ha PUMeEpax CriocoObl
YMEHBIIIEHUST W  TPEJOTBpAIICHUS HX
BPEHOTO BO3JCHCTBHUS HA OpraHu3M
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OxwucreHue anpAeruioB, KAUeCTBEHHBIE PEaKINH
anpyeruioB. CriocoObl MOMyYEHUs U IPUMEHEHUE
aJbJICTH/IOB U KETOHOB.

OAHOOCHOBHBIE npeaebHbIe KapOOHOBBIE
KUCIOTBI. (OCOOCHHOCTH CTPOEHHUS  MOJIEKYJI
KapOOHOBBIX KHCIOT. VI30Mepusi 1 HOMEHKIATypa.
@uU3NYECKUE CBOKCTBA, BOJOPOIHBIE CBSI3H.
XUMUYECKHE CBOMCTBAa: KHCIOTHBIE CBOWCTBA,
peaknust STepUPHUKAINU, PEAKIUH C YyYaCTHEM
YTJIEBOJIOPOAHOIO PAIUKAIIA.

[lonaTne 0 MPOU3BOAHBIX KApOOHOBBIX KHCIIOT:
CIIOXKHBIE dPUPBL, AHSUOPUOBL, 2ATNO2EHAHUOPUODL,
amuovt,  Humpuavl. OCOOEHHOCTH  CBOMCTB
MYpPaBbUHOM KHCJIOTHI.

Mmoroobpasue KapOOHOBBIX KHUCJIOT.
OCOOEHHOCTH ~ CBOMCTB  HEMpPENENbHBIX U
apoOMaTHYECKHX KapOOHOBBIX KUCIIOT,
JTUKapOOHOBBIX KHCIIOT, THMIPOKCUKAPOOHOBBIX
KHJIOT.

yenoBeka. lcronp3oBaTh 0OOIIEHAYYHBIE
METOJIbI TIO3HAHMS MPH CAMOCTOSTEIHLHOM
IUTAHUPOBAHUY, TIPOBEJACHUH W ONMUCAHHUH
XUMHUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHBIE OIBITHI W TMPAKTHYECKHUE
pabotsl). CrieoBaTh IpaBuiIaM 0€30MacHON
paboThl B nabopaTopun npu
UCIIOJIb30BaHUM XUMHUYECKOH TOCYIbI |
0o0OpyIOBaHUs, a TaKKe IpaBHIaM
0OpaIleHHs C BEIIECTBAMHU B COOTBETCTBUH

C MHCTPYKIUSIMH BBITIOJTHEHUS
71a00paTOPHBIX ONBITOB M  TPAKTHYECKHUX]
pabor NOJYYCHUIO UM H3YYCHHIO
OpPraHMYECKUX BEIICCTB.

10

[IpenacraBuTenn BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas,  NAJIbMUTUHOBAsA,  OJEUHOBAs,
JUHONe8as, JNUHONEeH08ds KUCIOThl. (CrnocoObl
MOJIy4EHHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.
Cnoxnsie 3¢upsl. ['omonoruuecknit psa, oOras
(dbopMyna, n3oMepus 1 HOMEHKJIATypa.

XKupsl: crpoenue, (u3HUECKUe U XUMUYECKUE

CBOMCTBAa JKHPOB: THUAPOIN3 B KHUCIOH H
LIEJI0YHOM cpelax.
OCOOEHHOCTH CBOWCTB JKUPOB, COJAEPIKAIINX]

OCTAaTKH HENIPCACIIbHBIX ) KUPHBIX KHUCJIOT. >KI/IpI)I B|
MpUpo/IE.
MBbLT4 KaK COJIM BBICIIIMX KapOOHOBBIX KUCIIOT, UX

[IpencraBisaTe pe3ynbTaThl IKCHEPUMEHTA B

bopme %:010%(0% ypaBHEHUH
COOTBETCTBYIOIIMUX  PEAKIUWA MW  JIeJaTh
BBIBOJBI Ha MX oOcHOBE. IIpoBoauTh
BBIYHCIICHUS TS onpeaeeHus
MOJIEKYJISIPHON  ()OPMYIIBI  OPTaHUYECKOTO
BEIIECTBA IO YPAaBHEHUIO XUMHUYECKOM]

p€akiuu M IO MACCOBBIM [JOJISIM aTOMOB|
9JICMCHTOB, BXOAAIIHUX B €I'0 COCTAaB, a TaK¥K¢|
Ha ONpCACIICHHUC NOOJIM BbIXOAA MNPOAYKTA
p€akuuu OT TEOPETHYCCKU BO3MOXKHOTO.
CaMOCTOSTEIIBHO IJIaHUPOBATb b4l
OCYHICCTBIIATH CBOIO IMO3HaBaTCIbHYIO
ACATCIIbHOCTD, MIPUHUMATH dKTHUBHOC YUACTUC
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MoroIee AeUcTBUE. [loHamue o cunmemuyeckux
MOnWuUx cpedcmeax

(CMC)

B IPYIIIOBOM yueOHOI AeATenbHOCTH

3.3

VriaeBoanl

Oo6mas XapaKTepUCTHKA YTJIEBOJIOB.
Knaccudukauus yriaeBogoB (MOHO-, AHM- U
MoJcaxapubl).

MoHocaxapuabpl: TIIOK03a, (pykro3a, pubo3a,
rajlakTo3a, J1e30KCHpruoo03a.

Ou3nyeckue CBOWCTBA U HAXOXKICHHE B
MIpUpoO/IE. @doTOCHHTES. Onmuueckas
uzomepust. KOJZbllan’ZO'L;enHa}Z maymomepus

HA npumepe MoJ1eK)jibl

2N0K03bl, npoekyuu Xeyopca, o- u f- anomepwvi
2NIOKO3bL.

XHWMHYECKUE CBOKCTBA TIIFOKO3BL:

C ydacTHMEeM CIHPTOBBIX M aJbIETUIHOW TpyI,
COUPTOBOE U  MOJIOUHOKHCIOE  OpoKeHHue
TJIFOKO3BI.

[IpuMeHeHHe  TUIIOKO3bI, €€  3HA4eHHE B
PKU3HEJESATEIIbHOCTH OpraHu3Ma.

Jlucaxapunapl: caxapos3a, ManbTO3a M JIAKTO3a.
BoccraHaBiMBaOIME W HEBOCCTaHABIMBAOIINE
ucaxapuabl.

['wnponus caxapossl. HaxoxaeHune B mpupone H
[IPUMEHEHHE.

[lonucaxapuapl: Kpaxmajia, TIJIMKOTEH U
nemwnono3a.  CTtpoeHne  MakpoOMOJIEKYJ
Kpaxmajia, INIMKOT€Ha U LIEJUII0JIO3bI.

du3nyecKkue CBOKWCTBA KpaxMaja U LEJUT0JIO3bI.
XUMHYeCKHE CBOWCTBAa Kpaxmaia (TUIpOIH3,

KauecTBEHHAasl peaklys ¢ HoJI0M). XUMUYECKHE
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CBOWMCTBA IEJUTFOJIO3BI  (TUOPONH3, PEaKIHS
MoJTy4eHue dPUPOB 1eIUTI0I0361). [ToHsTHE

00  HMCKYCCTBEHHBIX  BOJIOKHAaX  (BHCKO3a,
aIeTaTHBIN IIEJIK).
DKCHEepPUMEHTATIBHBIC METO bl M3YYCHHS BEIIECTB U]
UX IIPEBpAILCHUM:

® J[eMOHCTpaluu:

— CBOMCTBa CHOUPTOB: pacTBOPUMOCTb B
BOJIC, B3aMOJCHCTBHE ATaHOIa

C HaTpWeM, OKHUCJICHHE HSTUJIOBOTO CIUPTA
JUXpOMATOM Kaiusi (BO3MOXKHO HCIIOJb30BaHHE
BHJIEOMATEPHAIIOB);

— KAUECTBEHHbIC PEAKIMHU albJECTUIIOB: C
aMMHUAYHbIM PacTBOPOM OKcHAa cepedpa u
ruapokcuaoM meau(Il);

— XUMHUYECKHE CBOMCTBA PacTBOpPa YKCYCHOMU
KHUCIIOTBI.

® JlaGopaTopHbBIC OMBITHI:

— peakuuss TIULUEpPUHA C TUIPOKCUIOM

meau(Il);

OKHCIIEHWE OTWJIOBOTO CIHUpPTAa B  QJIbJCTHU]]
[PaCKaJIECHHON MEIHOM IIPOBOJIOKOM;

— B3aUMOJICCTBHE PACTBOpa TJIFOKO3BI C
ruapokcuaoM meau(Il);

— B3aUMOJIEUCTBHUE KpaxMasa ¢ HOJOM.

® [IpakTuyeckue pabOThI:

Ne 2. Pemienune skcniepuMeHTaIbHbBIX 3a/1a4 110
Tteme «CupThI U (PEeHOITBI;

No 3. PemieHne 3KCEpUMEHTANBHBIX 3a7ad IO
teme «KapOoHoBble KucinoTel.  CroxxHbIE
3hUpBD».
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— Pacuérnele 3anaun:
— OMpenAeieHue MOJEKYJISpHOH  (hopMyIibl
OPraHUYeCKOTO BEIIECTBA 0 MACCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXOJISIIIIUX B €0 COCTAB; 110
macce (00beMy) MPOAYKTOB CrOpaHus; IO
KOJMYECTBY  BemecTBa (macce, 00beMy)
MPOJIYKTOB PEAKIMH W/UITH UCXOIHBIX BEIIECTB;
- peleHre pacuETHBIX 3a/1a4 Ha ONPEJICIICHUE JO0H
BBHIX0/Ia MPOYKTA PEAKIIUU OT TEOPETHUECKU
BO3MOXHOT'O

Hroro no pazneny

41

Pa3nen 4. A30Tc011ep>lcaume OpraHn4eCcKuce CocIuHe

HUA

41

AMUHBI.
AMUHOKHUCIIOTHL. benku

12

AMUHBI — OpraHMYeCKUe MPOU3BOIHBIE aMMHAKA.
Knaccudukanus amMuHOB: anudaTuyeckue U
apOMaTH4eCKHe; TIePBUYHBIC, BTOPHYHBIE H
TpeTuuHble. CTpoeHHE MOJIeKYJ, 0011as popmya,
U30MepHusi, HOMEHKIaTtypa ¥  (U3NIECKUE
CBOIcTBa. XMMHUYECKOE CBOMCTBA alnu(paTHUECKUX|
aMHHOB: OCHOBHBIE CBOWCTBA, AJKHJIMPOBAHWE,

peakuuu ¢ azotuctod  kucimorod.  Conn
AJIKNJIaMMOHMUSL.
AHWIUH — MpeACTaBUTENb aMUHOB

ApoOMAaTH4YCCKOIro  pdnaa. CTpOCHI/IC AaHHJIMHA.
BzauMHoe BausHNE Tpynin

PackpeiBaTh CMBICT M3y4aeMbIX MOHATHU
(BBLAETATh MX XapaKTEepHbIC MPU3HAKH) U]
MPUMEHITh 3TH TMOHATUS TPU OINUCAHUM]
cocTaBa U  CTPOEHHS  BEIIECTB, JJIf
OOBSCHEHUS OTIENbHBIX (PAKTOB U SBICHUI.
Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUISI
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX|
(pa3BépHyTOM,  COKpaméHHOM)  popmyn
a30TCOJEPKAIINX OPTaHUUYECKUX BEILECTB.

Onpenemm; MPUHAJICI)KHOCTD

a30TOCOACPIKAIUX BCIICCTB

aTOMOB B MoJjekyje aHunuHa. OcoOeHHOCTH
XMUMHUYECKUX CBOMCTB aHWINHA. KayeCcTBEHHBIE
peaKUny Ha AaHUJIUH.

Crocobbl  mony4eHHEe U TNPUMEHEHHE

K OIpe/leJIeHHOMY KJjaccy IO COCTaBy H
CTPOEHHUIO, Ha3bIBATh UX
o CHUCTEMAaTUYECKOU
MIPUBOJIUTH

HOMCHKIJIATypPE;
TPUBHAJIBHBIC Ha3BaHU
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amudaTuyeckux aMUHOB W aHWJIWHA U3
HUTPOOEH3071a.

AmuHokucI0Thl. HOMeHKIIaTypa u u3omepusi.
OTtnenbHBIE TPEACTABUTENHN O-aMUHOKHUCIIOT:
QIaHUH,  DEHUNANAHUH,  CEpuH,
2NYMAMUHOBAsSL  KUCIOMA, JU3UH, YUCTEUH.
Onmuueckas uzomepus aMuHOKUCIOM.

D- u L-amunokuciomeor.

duznueckue CBOMCTBaA aMHUHOKMCIIOT.
XUMHYeCKHEe CBOMCTBA aMHHOKHCIOT  Kak
aM(OTEpHBIX  OPraHUYECKHUX COCIMHEHUH,
peakuuss  MOJMKOHAECHCALHH, oOpaszoBaHue
NENTUIHOMN CBA3U.

buonornueckoe 3HaueHHe aMUHOKHCIOT. CHHTE3

TJIMIINH,

TIETITH]IOB.
benku xak mpupoansie nonumMepsl. [lepBuynas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OEIKOB.
XUMUYEeCKHEe CBOICTBa OENKOB: TUIPOIH3,
JICHATYpaInsl, KAYECTBEHHBIC PEAKITUU Ha OCITKH.
Tonamue 00 a30mcooepiHcaujux
2emepoYUKIULeCKUX COeOUHEHUSIX.
Tupumuounosvie u nypuHoOBvle OCHOBAHUSL.
Hykneunosvie KUCI0mMbl: COCMA8, CMpoeHuUe U
buonocuueckoe poib.

IKCNePUMEHTAIbHbIE METOAbI

HU3y4YeHMs BellleCTB M UX NPeBPalleHuIi:
® J[eMOHCTpaluu:

— pacTBOpeHue OEIKOB B BOJIC;
JleHaTypalus OEIKOB NMPY HArpeBaHUH;

[[BETHBIC PEAKIINH OCIIKOB.

® [IpakTnyeckue paboThI:

OTJEJIbHBIX IIPEACTaBUTEICH.
XapakTepu30BaTh COCTaB, CTpOEHHUE,
IpUMEHEeHHe, (U3NYECKMe M XUMHUYECKUE
CBOMWCTBA, Ba)XKHEHIINE CIIOCOOBI MOJy4EHUs]
MpeCcTaBUTENEN
a30TCOJIEPKALIUX COCTUHEHUM.

OnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOIiCTBa OEJIKOB;

HOSACHATH Ha IPUMEPAX 3HaYeHUE OEIKOB /11|
OpraHu3Ma 4yeJloBeKa.

[IpoBOaUTH BBIYMCIEHUS JJISL OIpPEAEICHUS]
MOJIEKYJISIPHOM  (pOpMyIIBI  OpraHUYEeCcKoro|
BEIIECTBA II0 MAacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJALINX B €r0 COCTaB, A TAKKE
10 YPaBHEHUSIM XUMUYECKUX PEAKIIMH.
Hcnonp3oBare  OOLIEHAy4YHbIE  METOAB]
MO3HAHUS npu CaMOCTOSITEIIbHOM
IUIAaHUPOBAHUM, TPOBEJACHUU U OINHCAHUMY]
XMMHYECKOTO

JKCIIEpUMEHTa (Ja00paTOpHbBIE OMbBITHl U
npakTudeckue padotsl). CaMOCTOSITENBHO
IUIAaHUPOBaTh M OCYLIECTBIISITH  CBOIO
[103HABATEJbHYIO JeSITENIbHOCTD;
MPUHUMATh aKTUBHOE Y4acTHe B IPYIIOBOM
y4eOHOM eATeTbHOCTH.

TUIIUMYHBIX
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Ne 4. PemieHue skcnepUMEHTaNIbHBIX 3a/1a4
o TeMe «A30TCO/AECpKAIIUE OPTaHUYECKUE
COCITUHECHHY,

Ne 5 Pemienue akcriepuMeHTaIbHBIX 3a1a4 IO
TeEMeE «Pacno3naBanue OpraHuYeCcKuX
COCIMHEHMID.

® PacuérHble 3a7a4u:

[J  ompeneneHHe MOJEKYISIPHOU (POpMYIIbI
OPraHUYeCKOro BEIIECTBA IO MACCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJISIIIMX B €r0 COCTaB; IO
Macce (00beMy) IPOYKTOB CrOpaHus;

M0 KOJMMYECTBY BellecTBa (Macce, 00beMY)
MPOJAYKTOB PEAKIH U/WUJIA UCXOIHBIX BEUICCTB;
peleHre pacu€THBIX 3a/1au Ha ONPECIICHHUE 0N
BBIXOJIa TPOJYKTa PEaKIUH OT TEOPETHUECKH|
BO3MOYKHOT'O

Hroro no pazneny 12

Pa3nes 5. BoicokoMoJieKy/IsIpHbIE COeIMHEHUSA

5.1 | BricokoMouekysipHbIE 4
COEIMHEHUS

OcHoBHbIE MOHSITUS
BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
MIOJINMEP,  CTPYKTYpPHOE  3BEHO,  CTEICHb|
MOJMMEPHU3ALIMU, CPEHSsT MOJIEKYJsIpHas Macca.
OcHoBHbIE METO/IbI CUHTE3
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MoJIMMEpHU3aLUs u MIOJINKOHIEHCALIMSL.
Ilpeocmasnenue o  cmepeope2yiipHocmu U
HAOMONEKYIAPHOU  CmMpYyKmype — NOIUMEPOS,
3Q68UCUMOCMb  CBOLUCME  NOIUMEPO8 OM  UX

XUMHHU

MONEKVIAPHO20 U HAOMONLEKYISIPHO2O CIMPOEHUS.

[Tonumepubie MaTepHaIbl. [Tnactmaccel
(monusTHIIEH, ITOJIUITPOIIUJIEH,
MOJINBUHUJIXJIOPU, MOJIUCTUPOIL,

Bnanets N3y4acMbIMU XUMHUYCCKUMH
IMMOHATHUAMU: PACKPLIBATH CMBICI H3YHACMbIX
MOHATHUH H INPUMCHATH OTU IIOHATHUA IIPU

OIIMCaHHNH coCTaBa 151 CTPOCHUA
BBICOKOMOJICKYJISIPHBIX OpTaHHUYCCKUX
BCIICCTB, OJIA 0OBSICHEHUS OTACIBbHBIX

(aKTOB U SBJICHUH.

Hcnonb30BaTh XUMHUECKYIO CUMBOJIMKY IS
COCTaBJICHUS CTPYKTYPHBIX (JOPMYIT BEIIECTB
(MOHOMEpPOB U TOJUMEPOB) U YypaBHEHHH
peakuin [IOJIMMEpHU3aLUn 51
nojgukoHaeHcauuu.  ONUChIBaTh  COCTaB,
CTPOEHHUE, OCHOBHBIE CBOWCTBA U IPUMEHEHUE]
Kay4JyKOB, HauooJee
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MMOJIMMCTUIIMETAKpHUJIaT, HOHI/IKaPGOHaTBI,

MOJIUATUIICHTEpeTaaT). Yrunuzanus u
nepepadoTka IUIACTHKA. DnacToMepsl:
HaTypaJIbHbIH, CUHTETHYECKHE Kay4qyKH

(OyTaIMeHOBBII, XJIOPOIIPEHOBEIN, N30TPEHOBBIN )
U CUJIMKOHBI. Pe3nHa.

Bonokna:  HarypanpHble  (IIEPCTh,  IIETK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE BOJIOKHA (KalpOH U JaBCaH).
Tonumepul cneyuanvhoeo HasHaueHus (meghiow,
Keenap, 91eKMPONPOBOOAUUE noaumepbl,
buopasznazaemvie noiuMepbl).
DKCIIEpUMEHTATLHBIE METO/Ibl U3YUEHUS BEILIECTB U
UX [IPEBpAILCHUI:

® J[eMOHCTpauuu:

O3HAaKOMJIGHHE C o0pasliaMd TPUPOIAHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IJ1acTMacc,
Kay9IyKOB.

® [IpakTueckue paboThI:

Ne 8. Pemienne skcrnepuMeHTANBHBIX 3a]a4 IO
teMme «Pacro3HaBaHME IJIaCTMACC U BOJIOKOHY

pacnpoCTpaHEHHBIX BHUJOB IUIACTMACC H
BOJIOKOH.
Hcnonb3oBath  0OOILEHAyYHBIE  METOJbI

IIO3HaHUA npu CaMOCTOATCIIbHOM
INIAHUPOBAaHWH, IPOBCACHHU M OIIMCAHHU
XHUMHUYECKOI'o OKCIICPUMCHTA

(1abopaTopHBIE ONBITHI W MPAKTUYCCKUE
paboThI)

Hroro no pazneny 4
OBUIEE KOJIMYECTBO 100
YACOB I10 ITPOT'PAMME
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I'PA®UK ITPOBEJIEHUA KOHTPOJIBHBIX PABOT

10 kaace
Bupl u hopmbl, TeMaTHKA | verBepth | Il weTBepTH Il yeTBepTH IV gerBepTh
KOHTPOJIBHBIX PaboT
KoHTponbHbIii paboTa 18.12.2024 09.04.2025
15.05.2025
[TpakTuueckas padota 10.10.2024 09.01.2025 07.05.2025
17.01.2025 14.05.2025
26.02.2025
Konn4yecTBO KOHTPOJIBHBIX U 1 1 3 4
MPAKTUYECKUX paboT
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V. CIIOCOBbI ONEHKHU JOCTHKEHUA YHAIIUMUCH ITJTAHUPYEMbIX
PE3YJIBTATOB.

Kpurepnu onieHuBaHus Y4EHUYECKUX NEUCTBUI

B cootBercTBUM ¢ TpeOOBaHUSMU CTaHAapTa MO XMMHH U BBIOPAHHBIX U3 (peiepalibHOTO CIHCKA
Y4eOHMKOB YyUYUTEIh XUMHH BO BpeMs NPOBEPKM W KOHTPOJIS 3HAHUH 1O TIPEAMETY MOXKET
OPUEHTHUPOBATHCA Ha CIEAYIOIINE YPOBHH.

IIepBbIil ypOBEHB - pEIIPOAYKTUBHBIN. BBINONIHEHNE yYallMMUCS 3aJaHUI 3TOTO YPOBHS OIUPAETCS
B OCHOBHOM Ha NamsTh. JlOCTHKEHNE 3TOr0 YPOBHS MPEANOJIAraeT y yqaluxcsi:

- 3HaHUE Ha3BaHUM OT/AEIbHBIX XUMUYECKUX IEMEHTOB, BEILIECTB U PEAKILINN;

- YMEHHE YCTHO WJIM MUCHbMEHHO OIMUCHIBATh XUMUYECKUE (PAKThI, TOHSATHUS UITU SBJICHUS (PEaKIUN);

- [IOHUMaHUE POJIU, 3HAUECHUS WM IPUMEHEHUSI OT/I€IbHBIX XUMUYECKUX BELIECTB WM PEAKLIMIA;

- IPUMEHEHHE XUMUYECKON CUMBOJIMKU - XUMUYECKUX 3HAKOB, (POPMYJ U ypaBHEHUI;

- 3HAaHUE HEKOTOPbIX MCIOJIb3YyEMbIX B XUMUU ITPUOOPOB, yMEHHUE COOUpaATh MPOCTEHUILINE U3 HUX U
HCII0JIb30BaTh NP BBIMNOJHEHUN XMMUYECKOTO HKCIIEPUMEHTA.

Jns mpoBepKM 3HAHMM W YMEHHM, COOTBETCTBYIOIIMX II€PBOMY YPOBHIO, HCIIOIb3YETCS
pPEnpOyKTUBHBIM BUJ 3aJIaHUI, PEANOJIaraloluii BOCIIPOU3BEICHUE YUAUMUCS OTACIbHBIX 3HAHUHN U
ymenuii. [IpoBepka mepBoro ypoBHS 3HAaHHWH JIETKO OCYHIECTBISIETCS (hopMaMu aBTOMATH3UPOBAHHOTO
ydera.

BTopoii ypoBeHb - IpOAYKTUBHBIN. JJOCTHKEHUE 3TOrO YPOBHS MPEAIIOIAracT y y4aluxcs:

- moHUMaHue GOPMYJIUPOBOK BAXKHEUIITNX XUMUYECKUX MOHITHI, 3aKOHOB, TEOPHI U IPUMEHEHUE
UX B aHAJOTUYHBIX CUTYaLIUAX;

- YMEHHE YCTaHABIIMBATh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMU XUMHUYECKUX
BEILIECTB;

- YMEHHE MPOBOJUTH PACUYEThI 0 XMMUUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

- YMEHHUE CaMOCTOSITEIBHO MPOBOAUTH XUMHUYECKUH SKCIIEPUMEHT 110 WHCTPYKIMU Y4SOHUKA HITH
M0 YKa3aHUIO YUUTENs U (PUKCUPOBATH €T0 Pe3yIbTaThl.

JUis mpoBepKU yMEHMsI NMPUMEHSTh 3TH 3HAHUS B y4yeOHOW MpaKTUKE HCHOJIb3YIOTCS 3a/aHus,
BBITIOJTHEHUE KOTOPBIX BO3MOYXKHO HE TOJIBKO HAa OCHOBE ITaMsATH, HO U Ha OCHOBE OcMbIcieHMs. [loaTomy
Hapsay ¢ ICUXOJIOTHYECKON ONepaeil BOCIIPOU3BENCHHS IIUPOKO UCIIOIB3YIOTCS Y3HABAaHUE U SBIICHHUE
nepeHoca. /Jlng BbIMONHEHUS TakuX 3adaHuil TpeOyercss Oosiee HaNpsDKEHHas MbICIUTEIbHAS
NEATEIbHOCTD YUAIIUXCsl, YEM IIPH BBIIOJIHEHUH 33/IaHUN HA IIEPBOM YPOBHE.

Tperuit ypoBeHb - TBOpUECKUH. JJoCTHKEHUE ITOTO YPOBHS MIPEAIIONATACT y YUAIUXCS:

- YMEHME NPOTHO3UPOBATh CBOMCTBA XMMHUYECKUX BEUIECTB HAa OCHOBE 3HaHUSA 00 HMX COCTaBE U
CTPOEHHUU U, HA000POT, MPENoiaraTb CTPOCHNE BEIIECTB HA OCHOBE UX CBOMCTB;

- MOHMMaHHE (HAKTOPOB, MO3BOJSAIOIIMX YIPABIATH XUMHUYECKUMHU peaKLUUIMU (CKOPOCTHIO,
HanpaBJIeHUEM, BBIXOJIOM MPOAYKTA);

- YMEHHE IMPOEKTHPOBaTh, OCYIIECTBIATh XUMHYECKHH 3KCIEPUMEHT, a Takke (UKCHUpOBaTb U
aHAJIN3UPOBATh €TO PE3YJIbTATHI,

- YMEHUE OpHUEHTHPOBATHCS B IIOTOKE XHUMHMYECKON HH(POpMaIUH, ONpPENENsITh HCTOUYHUKH
HE00X01MMO HH(OpMAaIIH, TOJTyYaTh €€, aHaTU3UPOBAaTh, IEJIaTh BEIBOIBI HA €€ OCHOBE U IIPEJICTABIIATh
B COOTBETCTBYIOIIEH (hopme;

- YMEHHE 0CO3HaBaTh BKJAJ XUMHH B (hOpMUPOBaHHE 1IEIOCTHONW €CTECTBEHHO-HAYUYHOW KapTHUHBI
MHUpa.

Jlnist IpoBepKY 3HAHUM, COOTBETCTBYIOLIMX TPETHEMY YPOBHIO, U YMEHUS IPUMEHATh UX B YUeOHOH
MIPaKTUKE HCHOJb3yeTcsl pe(aeKTUBHBIA BUJ 3aJaHHM, BBIIOJHEHHE KOTOPBIX OIHUpaeTcs Ha
PENpOaYKTUBHBIE 3HAHUS, HO TPeOyeT TIIyOOKOTrO OCMBICICHHS, BIaJEHHUs JIOTHUECKUMH IMpHEMaMH
YMCTBEHHOM JIESITEILHOCTH (aHAU3, CHHTE3, 0000IIeHIE, KOHKPETHU3aIlusl, CpaBHEHHE, a0CTparupoBaHue,
KIacCUpUKaIs)

Otmetka "5" craBHUTCS B Cilydae:

1. 3HaHus, NOHUMAaHUS, TIYOWHBI YCBOEHHS OOYyYalOLUIMMCS BCEro o0bEMa MPOTrPaMMHOTO
Marepuana.
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2. YMeHUs BBIACIATH TJIABHBIC MOJOXKECHHS B M3yYEHHOM MaTepualie, Ha OCHOBaHUHM (aKTOB U
npuMepoB 000011aTh, AeNaTh BBIBOJbI, YCTAaHABIMBATh MEXKIIPEAMETHbIE U BHYTPUIIPEIMETHBIE CBSI3H,
TBOPUYECKU IIPUMEHSIET [10JIyYE€HHbIE 3HAHUS B HE3HAKOMOM CUTYaLUH.

3. OtcyTcTBHE OMIMOOK M HEIOUYETOB MPU BOCIPOU3BECHIUH U3YUEHHOTO MaTepuaa, Mpu yCTHBIX
OTBETAaX YCTPAHEHHUE OTJENIbHBIX HETOYHOCTEM € IOMOIIbI JOINOJHHUTENIBHBIX BOIPOCOB YUMTEI,
coOJII0ICHHE KYJIBTYpPhI MIUCbMEHHOM U YCTHOM peuu, paBuil 0OpMIICHUS TUCbMEHHBIX paboT. OTMeTKa
4"

1. 3HaHKe BCero M3y4eHHOTr0 MPOrpaMMHOr0 MaTepHaia.

2. YMeHUH BBIACNATH TJIaBHBIC IMOJIOKEHHS B M3YYEHHOM MaTepHalie, Ha OCHOBAaHUHU (aKTOB U
pUMEpPOB 00001aTh, [e1aTh BBIBOJbL, YCTAaHABIMBATh BHYTPUIIPEJAMETHBIC CBS3H, IPUMEHATH
II0JIy4YE€HHbIE 3HAHUsI HAa IPAKTHKE.

3. HesnauutenbHble (HerpyOble) OLIMOKM M HEOOYCTHl MPH BOCIHPOU3BEIECHUU H3YyUYEHHOTO
MaTepuaa, COO0IeHHE OCHOBHBIX IPABWII KYJIbTYPbl TUCBMEHHOW U YCTHOM pedH, paBil OPOPMIICHHS
MMCBMEHHBIX padoT.

Otmetka "3" (ypoBeHb pEACTABICHUH, COUETAIOIIUXCS C DIIEMEHTAMU HAYYHBIX MOHSATHH):

1. 3HaHMe U yCBOGHUE MaTepHalia Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUN MPOTPAMMBI, 3aTPYIHEHUE
IIPH CaMOCTOSTEIbHOM BOCIIPOU3BEIECHUH, HEOOXOIUMOCTh HE3HAYUTENbHOM MMOMOIIY MPenoaaBaTess.

2. YMenue paboTaTh Ha YPOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHUS ITPU OTBETAX HAa BUJOM3MEHCHHbBIC
BOIPOCHI.

3. Hamuuwme rtpy0Ooi OmMMOKH, HECKOJIBKHX HETpyObIX TpH BOCIPOU3BEACHUU W3yUYECHHOTO
MaTepuasa, He3HaUUTeIbHOE HECOOII0/IEHUE OCHOBHBIX MPaBUII KYJIbTYpPbl TUCBbMEHHON U YCTHOU peyH,
paBmII OPOPMIICHHS MMCEMEHHBIX PadoT.

Otmerka "2":

1. 3HaHMe M ycBOEHHME MaTepuaja Ha YPOBHE HMXXE MUHUMAJIbHBIX TPeOOBaHHM MpPOTrpaMMbl,
OTJENbHBIC TPE/ICTABICHUS 00 U3YYEHHOM MaTepHare.

2. OrcyTcTBHE YMEHHMH paboTaTh Ha ypOBHE BOCHPOM3BEAEHUS, 3aTPyJHEHMs NpPH OTBETaxX Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hanuune HeckoNbKMX TpyObIX OHIMOOK, OOJIBIIOrO 4Mcia HErpyObIX MPH BOCHPOM3BEACHUHU
M3YyYEeHHOTO MaTepuaia, 3HaYUTEIbHOE HECOOIIOJACHNE OCHOBHBIX MPABWII KYJIbTYPHl MUCHMEHHOW H
YCTHOM peuH, MpaBui 0(OpMIIEHHUS MUCbMEHHBIX PadoOT

Kpumepuu oyenusanus ycmuozo omsema.

Otmetka "5" cTaBUTCS, €CIIU YUCHHUK:

1) [Toka3zkiBaeT riry00oKO€ ¥ TIOJTHOE 3HaHUE M TOHUMaHKEe BCEro 00bEMa MPOTPaMMHOTO MaTepHara,
MIOJTHOE TOHMMAHHUE CYIIHOCTH pPAacCMaTPHUBAEMBIX IMOHATUHM, SBJICHUA M 3aKOHOMEPHOCTEW, Teopui,
B3aHMOCBSI3CH;

2) YMeeT cocTaBUTh MOJHBIN U MPaBUWIbHBIA OTBET HA OCHOBE M3YYEHHOI'O MaTepuana; BIJEIATh
TJIAaBHBIC TTOJIOKEHHSI, CAMOCTOSITETIHHO ITOATBEP)KAATh OTBET KOHKPETHBIMH HpHUMEpaMu, (aKTamu;
CaMOCTOSITENIPHO M apryMEHTHpPOBAaHO JeNlaTh aHajiu3, O0OO0OIIeHHs, BHIBOJBL. Y CTaHaBIMBATb
MEXITpeIMETHBIE (Ha OCHOBE paHee NMPHUOOPETCHHBIX 3HAHWIA) ¥ BHYTPUIPEJIMETHBIE CBSI3U, TBOPUYCCKH
MIPUMEHSTH MTOJTyYEHHbIE 3HAHUS B HE3HAKOMOW CUTYallUH.

[TocnenoBarenbHO, YETKO, CBA3HO, OOOCHOBAHHO M 0€30IMO0YHO M3JIarath y4eOHbII MaTepual;
JaBaTh OTBET B JIOTHYECKOH MOCIEI0BATEIBHOCTH C UCIOIb30BAHNEM NPUHATON TEPMUHOJIOTHHU; JeNaTh
COOCTBEHHBIC BBIBOJIBI, (POPMYITHPOBATH TOYHOE ONPEACICHHE W HCTOJKOBAaHHE OCHOBHBIX IMOHITHH,
3aKOHOB, TEOpWH; IpH OTBETe HE IMOBTOPATH JIOCIOBHO TEKCT Yy4yeOHWKa; H3JIaratb Marepuan
JUTEPATyPHBIM SI3IKOM; MPABIIILHO M OOCTOSITENIFHO OTBEYATh Ha JTOMOJHUTEIHHBIC BOIPOCH! yUUTEIIS.
CamocTOATEeNbHO U PALMOHAIBHO UCIIONIb30BaTh HATJIAIHbIE TOCOONS, CIPaBOYHbIE MaTEpUaIbl, Y4eOHUK,

JOTIOTHUTEIBHYIO JIUTEPATYPy, NEPBOMCTOUYHUKH; TMPUMEHSTh CUCTEMY YCIOBHBIX O0O3HAaYCHUH
IpU BEJCHUU 3alUCeil, CONMPOBOXKAAIOIINX OTBET; HCIOJIB30BaHMUE IS JOKA3aTelIbCTBA BBIBOJIOB U3
HAOJIIOJIEHUI U OILITOB;

3) CamocCTOATENbHO, YBEPEHHO M O€30IIMO0YHO MPHUMEHSET IMOJyuYeHHbIC 3HAHHS B PEIICHUU
Ipo0JIeM Ha TBOPUYECKOM YPOBHE; IOIYCKAeT He 00Jiee OIHOr0 He104ETa, KOTOPBIH JIETKO HCIIPABIISAET 10
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TpeOOBAHUIO YUUTENs; UMEET HEOOXOIUMbIE HABBIKM PAa0OTHI ¢ MPUOOpaMH, YepTeKaMH, CXeMaMU U
rpaduKaMu, COIMyTCTBYIOLIMMH OTBETY; 3aIFCH, COPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Otmetka "4" craBUTCS, €CIIM YUCHHK:

1) Iloka3piBaeT 3HaHUS BCETO U3YUEHHOI'O IPOrPaMMHOI0 MaTepuasia. JacT Mokl U IpaBUIIbHBIN
OTBET HAa OCHOBE M3YYECHHBIX TEOpUI; HE3HAUUTEIbHbIC OIIMOKM M HEAOYEThl IPU BOCIPOU3BEICHUU
M3YYEHHOTO MaTepualla, OIpEeJeIICHUs] TOHATHH Jan HemojJHble, HEOOJbIINE HETOYHOCTH IIPH
UCIOJIb30BAHUHU HAYYHBIX TEPMUHOB WJIM B BBIBOAAX U 0000IIEHUAX U3 HAOMIOCHUH 1 ONBITOB; MaTepHall
U3JIaraeT B ONPEIEIIEHHOW JIOTMYECKOM IOCIE0BaTENIbHOCTH, IPU 3TOM JAOIYCKAeT OJHY HEerpyOyro
omKOKy WM He Oosiee IByX HEJOUYETOB U MOXET MX MCIPABUTh CAMOCTOSITEIBHO MPH TPeOOBAHUU UIIH
py HEOOJIBIIION TTOMOIIH IPETOIaBaTENsl; B OCHOBHOM YCBOMII Y4EOHBIN MaTepual; MOATBEP)KIAET OTBET
KOHKPETHBIMU IPUMEpPaMHU; IIPABUIIBHO OTBEYAET HA JONOJHUTEIbHbBIE BOIPOCHI YUUTEIIS.

2) YMeeT caMOCTOSITENILHO BbIAEIATH IT1aBHbBIE TOJ0XKEHUS B U3YYEHHOM MaTepHalie; Ha OCHOBaHUU
(bakToB U IpUMEPOB 00001aTh, A€TaTh BEIBObI, YCTAHABIMBATE BHYTPUIIPEIMETHbIE CBA3H. [IpruMeHsaTH
MOJTyYCHHbIE 3HAHHUS Ha MPAKTUKE B BHIOW3MEHCHHOW CHUTYyallM, COOJIIOJATh OCHOBHBIC MpaBHJIA
KYJIbTYpbl YCTHOW PEYM U COIIPOBOKAAIOLIECH MUCbMEHHOM, UCII0JIb30BaTh HAyYHbIE TEPMUHBI,

3) He oOnamaer mocTaToOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOW JIMTEPATYypOH, YUEOHHKOM,
[IEPBOMCTOYHUKAMHU (IIPaBUJIBHO OpPUEHTHUPYETCs, HO paboTaeT MelIeHHO). Jlomyckaer HerpyoOble
HapyLIeHUs! TpaBuil 0(OpMIIEHHS MUCbMEHHBIX Pa0oT.

Otmetka "3" cTaBUTCS, €CIIU YUCHUK:

1. ycBOMII OCHOBHOE COJiep>KaHue yueOHOro MaTepuaia, UMeeT IpoOelbl B YCBOGHHH MaTepuaia, He
MPETSATCTBYIOUINE JabHEWIIIEMY YCBOCHHUIO IPOTPAMMHOTO MaTepHaa;

2. MaTepuan u3jaraeT HeCUCTEeMaTU3UPOBAHHO, ()parMEHTAapHO, HE BCEria MOCIeI0BATENbHO;

3. MOKa3bIBaeT HENOCTATOYHYI0 C(HOPMUPOBAHHOCTH OTACIHHBIX 3HAHWN W yMEHWH; BBIBOABI U
000011IeHNS apTyMEHTUPYET cabo, T0MyCKaeT B HUX OIIHOKH.

4. nmorycTuia OMIMOKM M HETOYHOCTH B MCIIOJIB30BAHWM HAYYHOH TEPMHUHOJIOTHH, OIPENEICHUS
MOHATHH JJal HEAOCTATOYHO YETKUE;

5. HE UCTOJB30BAJI B KAaYECTBE JOKA3aTEIbCTBA BHIBOJIBI U 000OIIEHUSI U3 HAOIOICHHM, (PaKTOB,
OTIBITOB WUJIU JTOMYCTHUJI OMIUOKU TIPH UX U3JIO0KECHUH;

6. WCHBITHIBACT 3aTPYAHECHUS B TNPUMEHEHUHM 3HAHWH, HEOOXOAMMBIX ISl pEIIeHHs 3a/1ad
pa3IMYHBIX THUIIOB, IPU OOBSICHEHMH KOHKPETHBIX SIBICHUI HAa OCHOBE TEOpUN U 3aKOHOB, WU B
MOJATBEPIKICHUN KOHKPETHBIX TPHUMEPOB MPAKTUICCKOTO MPUMEHEHHSI TCOPHUIL;

7. 0TBEYaeT HEMOJHO Ha BOMPOCHI yUHuTes (YIIyCKasi i OCHOBHOE), UM BOCIIPOM3BOIUT COJIEpIKaHUE
TEKCTa y4eOHHMKa, HO HEIOCTaTOYHO TIOHUMAET OTACIbHBIC ITOJIOKEHUS, UMEIOIINEe BaKHOE 3HAUYCHHUE B
3TOM TEKCTE;

8. oOHapy>KMBaeT HEIOCTATOYHOE IMMOHMMAaHUE OT/ACIBHBIX IOJOKEHUH IMPH BOCHPOHM3BEICHUH
TeKcTa yueOHUKa (3amuceii, IepBOMCTOYHUKOB) MU OTBEYAET HEMOJIHO Ha BOMPOCHI YUHUTENS, JOMyCKas
OJIHy-JIB€ TpyOble OMIMOKH.

Otmerka "2" cTaBUTCS, €CIIU YUEHHK:

1. He yCBOMII ¥ HE pacKpbll OCHOBHOE COJIEp)KaHHE MaTepHala,

2. He JeNaeT BHIBOJOB U 00001IeHUI.

3. He 3HaeT W He MOHWMAeT 3HAYMTENbHYIO HIIM OCHOBHYIO 4YacTh MPOTPAMMHOTO MarepHajia B
npejenax NoCTaBIEHHBIX BOIIPOCOB;

4. nnu umeet cabo cOPMHUPOBAHHBIC U HETIOJHBIC 3HAHUS U HE YMEET MPUMEHSTh UX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB U 3a/1a4 [0 00pasiy;

5. unu pu oTBeTe (Ha OJMH BOIPOC) IOMyCKaeT 0oJiee MBYX TPyOBIX OMIMOOK, KOTOPHIE HE MOXKET
UCIPABUTH JJAXKE MPH MOMOIIU YUUTEIIS.

Kpurepun onieHnBaHus MICbMEHHBIX PabOT (npakmuueckue u 1abopamophvle pabomul)

1. Oyenxa sxcnepumeHmanbHulX yMeHUtl

OreHKa CTAaBUTCS HA OCHOBAHMH HAOIOACHUS 32 YYAIUMHUCS U IUCbMEHHOTO OTYeTa 3a padoTy.

OtmMmetka «5»:

* paboTa BBIMOJIHEHA IOJTHOCTHIO U MPABUIIBHO, CIENIaHbl IPaBUIIbHbIC HAOIIOACHHS U BHIBOJIBI;

36



* SKCIEPUMEHT OCYIIECTBJIEH MO IUIaHY C YYETOM TEXHHUKH Oe30MacHOCTH W MIpaBuil paboThHI ¢
BEIIECTBAaMH U 000PYJOBaHUEM;

* MIPOSIBJIIEHBI OPTaHU3AllMOHHO-TPYJOBbIE YMEHHUS (IOJEPKUBAIOTCSA YUCTOTA paboyero Mecra u
MOPSA0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS] pEAaKTHBBI).

OtMeTKa «4»:

» paboTa BBIMIOJIHEHA TIPABUILHO, CACIAHBI MPABIJIbHBIC HAONIOJACHUS W BBIBOJBI, HO MIPH ITOM
AKCIICPUMEHT TMPOBEJACH HE TIOJHOCTHIO WM JIONMYIICHBl HECYIIECTBEHHBIC OIIMOKKM B paboTe C
BeIIeCTBAaMH U 000pyIO0BaHUEM

OtMmetka «3»:

* pa0oTa BBINOJIHEHA IPABUIILHO HE MEHEE YeM HaIlOJIOBUHY WIIH JIOMYIIIEHA CYIIeCTBEHHAs OIIMOKa
B XOJI€ JKCIIEPUMEHTa, B OOBSICHEHHH, B O(GOpPMICHUU padOThl, B COOJNIOJCHUM NPABHI TEXHUKH
0e30MmacHOCTH IpU paboTe ¢ BellecTBaMU M 000PYJOBaHHEM, KOTOpas UCHpaBIseTcs Mo TpeOOBaHUIO
VUHATETIS.

OTMeTKa «2»:

* JomylleHbl ABe (1 Oosee) CyllecTBEHHbIE OIMMOKM B XOJ€ DKCIEPUMEHTa, B OOBSICHEHUU, B
oopmiieHnn pabOThI, B COOJIIOJICHUU TIPABWJI TEXHUKH OE30MACHOCTH NpU paboTe ¢ BEUIeCTBAMH M
000py/10BaHUEM, KOTOPbIE YUAIIUHCS HE MOXKET UCIIPABUTH aXe 10 TPEOOBAHUIO YUUTEIIS.

Oyenka ymenuii peuiams 3KCNepuUMeHmanbhvle 3a0adu

OTMeTKa «5»:

* [UIaH PEIICHHS COCTaBIICH MTPaBUJILHO;

* MPaBWJIBHO OCYIIIECTBIICH MO00P XUMHUYECKUX PEAKTHBOB H 000PYIOBAHHUS,
* JJaHO IOJIHOE OOBSICHEHUE U CAETAHbI BEIBOIEI.

OtMeTKa «4»:

* [UIaH PEIICHHS COCTaBIICH MTPABUIIBHO;

* IPABUJILHO OCYIIECTBIICH MOJ00P XMMHYECKUX PEAKTUBOM U 000PYIOBaHUS, TPH STOM JOMYIIEHO
He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK B O0OBSICHEHNUN U BBIBOJAX.

OTMeTKa «3»:

* [JIaH PEIICHMS COCTABIIEH MTPaBUIIBHO;

*IIPAaBWJIBHO OCYIIECTBJIEH MOJ00p XUMHUYECKUX PEAKTHBOB M OOOpPYJOBaHUS, HO JOIYyIIEHA
CYIIIECTBEHHas! OMIMOKa B OOBbSICHEHUN U BBIBOJIAX.

OTMeTKa «2»:

* nomymieHsl aBe (M Ooyiee) OMIMOKM B IUIAHE PEIIEHUs, B MOAOOpE XMMHUYECKUX PEaKTUBOB U
000py1I0BaHUs, B OOBSICHEHUH U BBIBOJIAX.

Oyenka ymenuil pewiams paciemHule 3a0ayu
OTMeTKa «5»:
* B JIOTHYECKOM PACCYKJICHUH U PEIICHUH HET OMHMOO0K, 3a/1aua pelieHa pardoOHaAIbHBIM CITIOCOOOM.

OtMmeTka «4»:

*B JIOTUYECKOM pPACCYX JICHUM W PEUICHHH HET CYIIECTBEHHBIX OIIMOOK, HO 3aJayda pelieHa
HEpaIrMoHAIBHBIM CITOCOOOM WIJIH JIOMYIICHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK.

OtMeTKa «3»:

*B JIOTHYECKOM PaCCy’KJICHUH HET CYIIECTBEHHBIX OITUOOK, HO JIOMYIIEHA CYIIIECTBEHHAs OMHUOKAa B
MaTeMaTUYeCKUX pacueTax.

OTMeTKa «2»:

*HMEIOTCSI CYIIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYKICHUU U B PELICHUH.

Oyenka nUCbMeHHbIX KOHMPOTILHLIX pabom
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Konmponvnvie pabomsi uz nocoouss oyeHu8aromcs CO2AACHO NPeoOHCEHHOU ABMOPOM UWIKANb
OYeHKU Unu

OtmMmeTka «5»:

*OTBET MOJHBINA U MPaBUILHBIN, BO3MO)KHA HECYIIIECTBEHHAs OIIMOKA.

OtMmeTka «4»:

*OTBET HEMOJIHBIN WIJIH JOMYIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIIUOOK.

OtmMmetka «3»:

*paboTa BBHINIOJHEHA HE MEHEe YeM HaIlOJIOBUHY, JOMYyIIeHa OJHa CYUIECTBEHHAsl OLIMOKa U MpH
3TOM JIBE-TPU HECYIIECTBEHHBIE.

Ot1MmeTKa «2»:

*paboTa BBIITOJIHEHA MECHBIIIE, YeM HAIIOJIOBUHY MJIU COJCPIKUT HECKOJBKO CYIIECTBEHHBIX OIHUOOK.

OtmeTtka «1»:

*paboTa HE BBINOJIHEHA.

[Ipu o1ieHKe BHINOTHEHHS TMCbMEHHOM KOHTPOJIbHOM paboThl HEOOXOAUMO YUUTHIBATh TPEOOBAHUS
enuHOTO Opdorpaduyeckoro pexnma. OTMETKAa 3a MTOTOBYIO KOHTPOJBHYIO PadOTy KOPPEKTUPYET
MIPEIIIECTBYIONINE MPU BBICTABICHUU OTMETKH 3a YeTBEPTh, OIyTroaue, ro. OQyenka mecmoguix pabom.

TecTbl, cocTOSIIIME U3 MATH BOIIPOCOB MOXKHO MCIIOJIB30BATh MOCIE U3YYCHHS KaKIOTO MaTepuasia
(ypoka). Tect u3z 10—15 BompocoB ucrnonb3yercs Aisi nepuogudeckoro konrpois. Tect uz 20—30
BOIIPOCOB HEOOXOUMO HCTIOIB30BaTh JJI UTOTOBOT'O KOHTPOJIA.

[Ipu oreHMBaHUM UCTIONB3YETCS CIEAYIOIas IKana: sl TeCTa U3 MSATH BOIIPOCOB

* HET OIIMOOK — OTMETKA «5»;

* O/IHA OIIHUOKA - OTMETKA «4»;

* IBE OIINOKH — OTMETKA «3»;

* TpH OoIMOKN — oTMeTKa «2». J{ns Tecta uz 30 BOmpocos:

* 25—30 npaBUILHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBWIBHBIX OTBETOB — OTMETKA «4»;

* 13—18 npaBUIIbHBIX OTBETOB — OTMETKA «3»;

* MEHbIIE 12 NpaBUIbHBIX OTBETOB — OTMETKA «2).
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VI. YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

1. Xwwmus: 10-i kmacc: 6a30Bwiid ypoBeHb: yueOHuk/ O.C. I'abpuensn, N.I'. OcTtpoymoB,
C.A. CnankoB. — 6-¢ u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 205, c.: w.
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