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HOACHUTEJIBHAS 3AIINCKA

PabGouass mporpaMma o XMMHHM Ha YPOBHE CpPEIHErO 00I1ero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanbHOI o0Opa3oBaTeIbHON porpamMMbl CpEeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbix B DefepaabHOM rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro TpenMera «XuMHUs» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickoit
denepaliuy, peaiu3yOINIMX OCHOBHBIE OOpa3oBaTelbHbIE MPOrpaMMBbI, MU
OCHOBHBIX ToNokeHu «Ctparerun pa3BuThs BocnuTaHus B Poccuiickoi
®eneparuun Ha nepuon a0 2025 roma» (Pacnopsoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIyOJIEHHOTO HW3YYCHHS 3aHUMAEeT BAXKHOE MECTO B
CHUCTEME€ €CTECTBEHHO-Hay4HOro oOpazoBaHus ywammuxcs 10-11 kiaccos.
WN3ydenne mnpeamera, peaqmzyeMoe B YCIOBUAX U] depeHInpOBaHHOTO,
npopuiIbHOTO OOY4YEHHUs, TMPU3BAHO OOECIEUYUTh OOIIEOOPa30BATEIBLHYI0 H
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO JJis
aZanTalui UX K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU B COLIMYME, a TaKXkKe JJIs
IPOJOHKEHUST OOYUEeHMsI B OpraHu3aiusx MNpoQecCHOHAIBHOI0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCSA OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMe 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHSD)» MOIYy4aeT
NOAPOOHYI0  MHTEPHpPETAllMI0 B  COOTBETCTBUM C  OCHOBOMOJIATAIOIIMMU
noyioxkeHusasmu GI'OC COO o B3auMOOOYCITOBIEHHOCTH II€JICH, COAepKaHuUs,
pe3yNbTaTOB OOyYeHHUS] W TPEeOOBAaHUN K YPOBHIO TOJATOTOBKH BBHITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbBIC MPOTPAMMOM 10
XUMUHU (QYHKITUU:

e UH(OPMAIMOHHO-METOANYECKAs, peau3aius KOTOpod obOecreurnBacT
MOJIyUCHHE TIPEJCTABICHUSI O LENSAX, COJEpKaHUH, OOIed crpaTreruu
OoOydYeHMsI, BOCIUTAHUS U PA3BUTHs 00YJArOIINXCsl CPEICTBAMH TIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpPraHu3alMOHHO-TLIAHUPYIOIIIAs, KOTOpast npeaycMaTpuBaeT
OIpe/eNICHUE: TPUHIUIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro marepualia, KOJUYECTBEHHBIX U KauyeCTBEHHBIX €ro
XapaKTEPUCTUK; TMOAXOAOB K (POPMUPOBAHUIO COJIEPIKATEIHHOU OCHOBBI
KOHTPOJSI U OIEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0YyJarolmuxcs B
paMKax HMTOrOBOM arrtectauu B (opMe €IMHOro ToCyJapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Iporpamma a1 yriayOn€HHOTO N3YYECHHS] XUMHUH:



e YCTAaHABIMBACT HMHBAPUAHTHOE IPEIMETHOE COAEpX)aHHe, 00s3aTelbHOE
JUIsl W3Y4YeHUsl B paMKax OTAENIbHbIX Mpoduiel, MNpeaycMaTpuBaeT
pacnpefeleHue M CTPYKTypUpPOBaHME €ro IO KJIaccaM, OCHOBHBIM
COJIEPKaTENIbHBIM JIMHUSAM/pa3ienam Kypca;

e 1aéT NMPUMEpPHOE pachpesiesieHue y4yeOHOro BpEMEHH, PEKOMEHAYEeMOro
JUTSL U3yYEHUS OTAEIbHBIX TEM;

e IMpeasiaraeT MPUMEPHYIO TOCIEAOBATEIbHOCTh H3YYEHHS Y4EOHOro
MaTepuana ¢ y4€TOM JIOTMKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEAMETHBIX CBA3EH;

e JAET METOIMYECKYIO MHTEPHPETALHUIO LIeJIel U 3aa4 U3y4EHHUs MpEeaMETa
Ha yriayOJE€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o00pa3oBaHMs, COAEPKATEILHONM XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOECHHSI OCHOBHOM 00pa30BaTENIbHOU
POrpaMMBbl CpEIIHETO o01u1ero o0Opa3oBaHus (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TAaKK€ C YYETOM OCHOBHBIX BHUJOB
yueOHO-TI03HABaTENbHBIX  JACHCTBUH  0Oydaromierocss MO OCBOEHHUIO
COJIEpKaHUsI IpeMeETa.

[Io BceM Ha3BaHHBIM NO3ULUSAM B MPOrpaMME IO XUMHH IPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4Y€HHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpelaenaMyd yCTAaHOBJICHHOM MpPOrpaMMoil MO  XUMHUU
00s3aTeNIbHON (MHBAPUAHTHOMN) COCTABIIAIONIEH COAEp)KaHUA y4eOHOro MpeaMera
«XumMus» OCTaETcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOW COCTaBIISIOLICH,
KOTOpasi JIOJKHA OIpPEAENAThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npodusst 00ydeHus.

B coorBerctBun ¢ koHuenryaiabHbiMH noJoxkeHusMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOro M yriayOJE€HHOTO YPOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO 00yUEeHHMS Ha YpPOBHE CpeaHEro oOmiero oopa3zoBaHUs
XUMHUSL Ha YPOBHE YIIyOJEHHOTO M3YYEHHsS HampaBieH Ha pealu3aluio
MIPEEMCTBEHHOCTH  C  MOCJIEAYIOIIMM  3TaloOM  MOJYyYEHUS  XUMHUYECKOIO
o0pa3oBaHUsT B paMKaxX M3y4yeHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XMMHYECKUX TUCHUIUIMH B By3aX M OpraHU3alusix CpelHero mpodeccuoHaaIbHOro
oOpa3oBanus. B 9Toll cBsi3M wu3yueHUe mpeaMera «XUMHUSD» OpPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclUIMpeHUue ¢  YyIUIYyOJIeHHE TEOpeTHYeCKOW U
MPAKTUYECKON MOATOTOBKM 00YYaroUIuXcsl, BEIOPABIINX ONPEAEAEHHBIA MPOPUIIH
o0OyuyeHus1, B TOM YHCJIE C IEPCHEKTUBOM MOCIEIYIOMIEr0 MOIYyYeHUSI XUMUYECKOTO
o0pa30oBaHus B OpraHu3alusax npodeccuoHanbHoro oopaszoBanusd. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk MmIaHUPYEMBIM pe3yjbTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHONW IPOrpaMMbl CPEIHETO OO0Iero o0pa3oBaHUs
U3Y4YeHHE TMpeaMeTa «XUMHUS» OpPHUEHTHUPOBAHO TaKKe Ha pelleHue 3ajay



BOCIIUTAHUSI U COLMAIBHOTO Pa3BUTHA OOydYarommxcs, Ha (pOpMHUpOBaHHE Yy HHX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUU pallMOHAJIM3allii y4eOHOTO Tpyaa H
0000IIEHHBIX CIOCOOOB  JICITCIBHOCTH, HMEIOIIUX  MEKIUCIUIINHAPHBIN,
HaJIIPEAMETHBINA XapaKTep.

CocTaBasiomuMu npeaMeTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO H3y4eHUS
ABISAIOTCA  yriiyOnéHHeie Kypcel — «Opranmueckas xumus» u  «OOmas u
Heopranudeckas Xxumusi». [Ipu ompeneseHnn mMoaxoa0B K 0OTOOPY U CTPYKTYpPHOM
OpraHu3ally COJAEP)KaHUs ATUX KYpPCOB B IpOrpaMMe IO XHMHUU 332 OCHOBY
npuHATHl nosiokeHuss AGI'OC COO o paznmuuusx 0a30BOro M yriyoJIEHHOTO
YPOBHEW U3YUYEHHUS MTPEIMETA.

OcHoBY cojaepkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKasi XUMHUS» COCTaBIIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU W
YMEHUHN, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO M3YyU€HHs MpeAMETa. JTa CUCTeMa
3HAHUM TIONy4YaeT OMNpeeIEHHOEe TEOPETUYECKOE JIOMOJHEHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUK  00BEM  (HaKTOIOTHIECKOTO
matepuana. Tak, Ha yriyOJ€HHOM ypOBHE U3Y4YEHHUs IMpeaMera obOecreueHa
BO3MOXXHOCTb 3HAUUTEIBHOTO YBEIWYEHUST OOBbEMA 3HAHUW O XUMHYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCAMHEHHWU Ha OCHOBE PACIIMPEHHUS U YrITyOJIeHUs
IPEJCTABIECHUN O CTPOCHMM BEILECTBA, XMMHMUYECKOH CBS3U M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIHNA, PACCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOW KHHETUKH
U TepMOAMHAMUKU. W3yueHwe mnepuoamyeckoro 3akoHa U llepuommyeckoit
CHUCTeMBl ~ XHMHYECKHX  DJIEMEHTOB  OasuWpyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHHUECKHUX MPEICTaBICHUIX O CTPOCHHH aToMa. XUMUYECKasi CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPreTUUECKMX U3MEHEHUH MpHu €€ 00pa30BaHUU U
pa3pylleHuH, a Tak)Ke C TOYKH 3pEHUs MEXaHU3MOB €€ oOpa3oBanus. M3yueHue
TUIIOB ~ peakiuil  jnomonHsercs  (GOpMUPOBAHHEM  NPEJCTaBICHUNH 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIN3E PACIJIaBOB U PACTBOPOB BEIIECTB.
B kypce opranmdeckoil XMMUHU MNPU PACCMOTPEHUU PEAKIMOHHOW CIOCOOHOCTU
COCAMHEHMH yJessieTcs 0co00oe BHUMaHUEe BOIpocaM 00 3JIEKTPOHHBIX 3(QeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIUu.

Oco0oe 3HaueHWEe HMEET TO, 4YTO Ha COJIEpPKAHHE KYypCOB XHUMHH
yrayOnEHHOTO YPOBHS U3yUYEHUs JJIsl KJIaCCOB ONpenenéHHOro npoduiis (ri1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [OMOJHEHUHA K oOmel cucreme
MPEIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSHHUE CMEXHBIC MpeaMeThl. Tak, Hampumep,
B COZACpPKAHUU IpeaMeTa Ui KJIAacCOB XMMHUKO-(pHU3HUECKOro nmpoduiisi Oosblioe
3Ha4YeHHe OyAyT MMETh SJEMEHTHl yueOHOro maTepuaia mo obmed xumuu. [Ipu
U3y4YE€HUHU IMpeIMeTa B JaHHOM ciydae akUeHT OyJeT caeilaH Ha OOUIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHMH U B (PU3UKE: aTOMHO-
MOJICKYJISIpHasi Teopusi (MOJEKYJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPaHCHUS



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMUKH, 3JIEKTPOJIA3a, IPEIACTABICHHUS O
CTPOCHHH BEUIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHHUM IIpeAMeTa Ui KJIACCOB  XUMHUKO-
OMoJOrnYecKoro npoduiiss OONbIINKA yAEbHBIA BeCc OyIeT UMETh OpraHuYecKas
xumus. B aTOM ciiygyae  mpenocTaBisieTcss  BO3MOXKHOCTh Il Oojee
OOCTOSITEIBHOIO ~ PAaCCMOTPEHUS XMMHUYECKOW  OpraHu3aludM  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOM BXOAST, K TMpPUMEPY, TaKHe
CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMOUAbI, OCJKHU, YIJIEeBOAbl, HYKJICHHOBBIC
KHCJIOTBI U Apyrue. [Ipy 3TOM 3HAaHHMS O COCTaBE W CBOWMCTBAxX IPEICTABUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY)KAT OCHOBOW Ui H3y4YEHUs
CYILIIHOCTH MPOIIECCOB (POTOCUHTE3A, bIXaHUs, MUILEBAPEHHUSI.

B mnnane ¢opMupoBaHus OCHOB HaydyHOI'O MHPOBO33PEHMS, OCBOEHUS
OOIIEHaYYHBIX METO/IOB MO3HAHMSI U OTBITa MPAKTUYECKOTO MPUMEHEHUS HAyIHBIX
3HaHUU H3ydeHue npeaMera «XHMHsS» Ha YriyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3X C Y4YE€OHBIMM MpEAMETaMHU, BXOISAIIMMH B COCTaB
OpeaMEeTHBIX o0nacTel «EcTecTBEeHHO-HAaydHblEe NpeAMETh», «MaremaTtuka u
uHpopmaTHKa» U «Pycckuil S3bIK U JIUTEPATYPAY.

[Ipn u3ydeHun ydeOHOro mnpeameTra «XHUMHS» Ha YIIIYOJEHHOM YpOBHE
TaKXe, KaKk Ha YpOBHE OCHOBHOT'O M CpeAHEro odiiero odpasoBaHus (Ha 6a30BOM
YPOBHE), 3a/Jaueii NEPBOCTEIIEHHON 3HAYUMOCTH SBISIETCS (DOPMUPOBAHHE OCHOB
HayKM XUMHU KakK oOO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUUYECKON
NEATEIbHOCTU YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphI. Pemenne
ATOM 3a7aud Ha YIUIYOJEHHOM YPOBHE W3YyYEHHsI NpeIMeTa Mpeanosiaraet
peann3anmIo TaKuX LENen, Kak:

e (opmupoBaHue NpPEACTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBJICHUN IIPUPOABI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Benyuied poiu B oOecrnedeHUuu
YCTOMYMBOIO  pa3BUTUSl  YEJIOBEYECTBA: B  PEIIEHUU  IpoOseM
HKOJIOTHYECKOM, YPHEPTeTUYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEIULMHBI, CO3AHUHU HOBBIX MaTE€pPUAJIOB, HOBBIX MCTOYHUKOB HEPIUH, B
o0ecreueHnn PaIMoOHaIbHOTO MPUPOAOIOIB30BaHUSA, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILEH KyJbTyphbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00O0CHOBAaHHOI'O OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOIHOM CpeEnE;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIUX B OCHOBE XHMHYECKOU
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (GyHIaMEeHTaIbHbIX
IOHSATHM, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOGHHM BELIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HaAMOJEKYJIAPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKHX PEaAKLIHU, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIIMX
HAY4YHBIX IPUHIUIAX XUMHUYECKOTr0 ITPOU3BOJICTBA;

dhopMupoBaHue y oOyJaronuxcs OCO3HAHHOI'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKMX 3HAHUU MJi1 OOBACHEHUS
KIIFOUYEBBIX HJICH M MPOOJIEeM COBPEMEHHOW XHUMHH, IS OOBSICHEHHUS W
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PEIICHUS MPOOJIEM, CBI3aHHBIX C XUMUEH, TPOTrHO3UPOBAHUS,
aHaJIM3a U OLEHKH C MO3UIMI YKOJIOTHYECKON 0€30IMaCHOCTH IOCJIEICTBUH
OBITOBOM U TPOU3BOJICTBEHHON JEATEILHOCTH YEJOBEKa, CBSI3AHHOM C
XUMHUYECKUM  IPOM3BOJICTBOM, HCIIOJIB30BAaHHEM W  TNEpepadOTKOM
BCIIIECTB;

yriyoJieHue  TpEeACTaBICHWM O  HAy4yHbIX  METOJax  IO3HaHUS,
HEOOXOMMBIX JUISI TIPHOOPETCHHsS] YMEHUN OPHEHTHPOBATHCSI B MHPE
BEIIECTB M OOBSICHEHUS XUMHUYCSCKHX SBJICHUN, HMCIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKOMN JEATEIBHOCTH U ITOBCEAHEBHOM KU3HMU.

B nmnnane peajin3aiu IICPBOOUYCPCAHBIX BOCIIUTATCIbHBIX W PA3BHBAIOIINX

GYHKUMNA TETOCTHOM CHUCTEMBI CPeAHEro oO0IIero oopa3oBaHUs MPU HU3YUYECHHUH
npeaMera  «XUMHUS» Ha  YIUIYOJIEHHOM  YpPOBHE OCOOYI0 — aKTyalbHOCTb
MPUOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B IIO3HABAEMOCTH SBJICHUH TPUPOIHI,
YBOXCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHYCCKHX M
NPUKJIAIHBIX HMCCICIOBAaHUN B XMMHH, (OPMHUPOBAHHUE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHWIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO WM CaMOBOCIIMTAHHUIO  HAa  OCHOBE  YCBOCHHS
O0II[EYET0OBEYECKUX LIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTE/UICKTYaIbHBIX U TBOPUYECCKHUX
criocoOHOCTel 00ydJarommxcsi, (HOPMHpPOBAHHE y HHX CO3HATEILHOTO
OTHOIIICHUS K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCIIOBHIO YCICIIHON MPO(heCCHOHATLHOM U OOIIECTBEHHOMN JIEATCIIbHOCTH,
OTBETCTBEHHOI'O0 OTHOIICHHS K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3I0pOBOM 00pase JKHU3HH,

dbopMupoBaHHe YMEHHI KW HaABBIKOB Pa3yMHOIO IMPUPOIONOIb30BAHMS,
Pa3BUTHE SKOJOTHICCKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
[IOJIE3HOH DKOJIOTHUECKON AEATEILHOCTH.

OO1ee 9nciIo 4acoB, MPEAYCMOTPSHHBIX JUIA M3YYCHHUS XMMHH Ha yriTyOJCHHOM
YpOBHE cpelHero oliero oopasoBanms, cocraBmsieT 204 gacoB: B 10 kimacce —

102 gaca (3 gaca B Hezemo), B 11 kimacce — 102 gaca (3 gaca B Heneno).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XUMMH.

IIpenmer W  3HaYE€HWE  OpPraHUYECKOW  XHMHUH, MPEJICTABIECHHUE O
MHOT000pa3uy OPraHnYeCcKUX COeTUHEHUH.

DNEeKTpOHHOE CTPOCHHE aroMa YIiepojia: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUS. BaneHTHple BO3MOXHOCTH aroMma yriepoga. XHMHYEcCKas CBS3b B
OPraHMYECKUX COEIUWHEHUSX. Tumbl TruOpUIM3allMM  aTOMHBIX OpOuTaNen
yriaepona. Mexanu3mbl 00pa3oBaHUs KOBAJCHTHOM CBS3M (OOMEHHBIN U IOHOpPHO-
aKLenTopHbIi). TUNBl TEpeKpbIBaHUS AaTOMHBIX oOpOuTaned, ©- U T-CBA3M.
OpnunapHasi, 1BoitHas M TpoiiHast cBsi3b. CrocoObl pa3pbiBa CBsI3e B MOJIEKYJIax
opranndyeckux BemiectB. [loHaTne o cBOOOIHOM paauKane, HykiIeopuie Hu
aeKTpoduIIe.

Teopusa crpoeHuss opranmyeckux coeauHenunn A.M. byrnepoBa wu
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpPraHWYECKUX COCIUHEHUN. MONeKysipHble U CTPYKTypHbIE  (DOpMYIBI.
CtpykTypHble (OpMYNBl pPa3IMYHBIX BHJOB: pa3BEPHYTasi, COKpallEHHAs,
ckenetHass. M3omepus. Buael wu3oMmepun: CTPyKTypHas, HPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3(Q(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN 3D PEKTHI).

[IpencraBnenne o kiaccuukanuu opraHMueckux BemiecTB. I[loHsTHE O
dbyakuuonanbHoM rpynime. ['omonorus. ['omonoruueckue psasl. CuctemaTuyeckas
HoMeHKarypa oprannueckux coenuHeHui (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTAEIIbHBIX NIPEACTABUTEIIEH.

OcobeHHOCTH M Kiaccu(uKalus OpraHudeckux peakiuil. OKuCIUTENbHO-
BOCCTaHOBHTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMHH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3Y4YEHHUs BEIIECTB M HX MPEBPALLCHUN:
O3HAaKOMJICHHE C 00pa3laMu OpraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha HX
OCHOBE, OIBITBI IO MPEBPALICHUID OPraHUYECKUX BEUIECTB IPU HATPEBAHUU
(ru1aBneHue, OOYIIIMBAaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJENIEH MOJIEKYII
OpPraHUYECKUX BEILECTB.

Yriesonopoasl.

Aunkansl. ["'omosiorudeckuil psj anka”oB, o0mias Gopmyra, HOMEHKIATypa U
M30MepHst. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ AKaHOB, Sp°-
ruopuan3anys aTOMHBIX OpOMTaNiel yriepoaa, o-cBsi3b. dusmueckue CBOMCTBA
QJIKaHOB.



XUMHYECKUE CBOWMCTBA QJKAHOB: pEAaKIMU 3aMEUICHUs, W30MEPU3ALNH,
JNErHIpUPOBaHUs, LIMKIN3alWU, MUPOJIU3a, KpeKUHra, ropenus. IlpencraBnenue o
MEXaHU3ME PEaKLIHi paIuKaIbHOTO 3aMEIICHUS.

Haxoxzaenue B mpupojae. CriocoObl MOIy4eHUsI U IPUMEHEHUE aIKAHOB.

[Huknoankansl. O61Iast popmyina, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOWCTB MajbiX (LMKJIONPONAH, LHUKIOOyTaH) H
OOBIYHBIX (IIUKJIOMEHTAH, IUKIOTeKCaH) HUKIoaTkaHOB. CrocoObl MOJydeHUSI U
MPUMEHEHUE [IUKIIOATKAHOB.

Ankensl. ["'oMonorudeckuii psii aJikeHOB, oO1as ¢popmylia, HOMEHKJIATYpa.
DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN  alKeHOB, Sp°-
ruopuan3anus aTOMHBIX opOuTanedl yriaepoja, o- U m-cBs3u. CTpyKTypHas W
reoMerpuueckas (Iuc-TpaHc-) wuszomepusi. @Duznyeckue CBONCTBA aAJKEHOB.
XVWMHYECKUE CBOMCTBA: PEAKUMU IMPUCOCIUHEHHUS, 3aMEUICHUS B O-I1OJOKEHUE
npu JBOMHOM CBA3M, NoJuMepH3aluu M okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakiiny Ha ABOHHYIO CB3b. CIIOCOOBI MOMYYEeHHS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONps>KEHHbBIE, W30JIMPOBAHHBIE,
Kymynupogartole). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOWMCTB
CONpsKEHHBIX  AWeHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepuszanus
COMNpPSKEHHBIX JueHOB. CrtocOObI MOTYyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. ["'oMonornyeckuii psii alKUHOB, 001Ias GopMysa, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-
ruopuau3anms aTOMHBIX opOuTanei yriepoaa. dusmyeckrue cBOWCTBAa AJIKHMHOB.
XUMUYECKUE  CBOWMCTBA:  pEaKIUU  NPUCOCIAUHEHUS,  JUMEpU3alud U
TpUMepU3aIK, oKuciaeHusl. KuciaoTHele cBOWCTBA aJKMHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBEeHHBIC peakiiny Ha TPOHHYIO CBsA3h. CrOCOOBI MOTYICHUS
U TIPUMEHECHUE AJIKUHOB.

Apomaruueckue yrieBoJgopoabl (apenbl). ['omonoruyeckuid psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJEKylbl OeH3ona. DuU3HUECKHUE CBOWCTBA apEeHOB. XUMHUYECKHE
CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEaKI[UU 3aMEeIICHHs B OCH30JbHOM KOJIBIIE U
YIIEBOJAOPOTHOM paJMKaie, PEaKIUu MPUCOCIUHEHHUS, OKUCICHHE TOMOJIOIOB
oenzona. IlpencraBieHue 00 OpPHEHTHPYIOLIEM JEHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpPUMEPE AIKUJIBHBIX paJUKAIOB, KapOOKCUIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lonumepusanus crupona. CriocoObl MOMYYeHHUS U
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. [lomytHeie HedTaHbIe Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennslil yrons u npoAykTsl ero nepepadotrku. CrocoObl nepepaboTKu HEPTH:



MEPEeroHKa, KPEKUHT (TePMHUYECKHM, KaTaIUTUYECKHil), pUGOPMUHT, MHPOIHU3.
[IponykTel nepepa®bOTKH HEPTHU, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXAY Pa3JIMUYHBIMU KJIACCAMU YIJIEBOAOPOIOB.

DNEKTPOHHOE CTPOECHHE TaJION€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUICHHs] TajoreHa Ha THJIPOKCOTPYIYy, HUTPOTPYIIy, LIUAHOTPYIIY,
amuHorpynmy. JleficTBue Ha TaJOreHNnpoOU3BOAHBIE BOJHOIO M CIHUPTOBOIO
pactBopa méEnoyn. BzamMopaencTBue QUragoreHajJkaHOB C MAarHU€M W IIMHKOM.
ITonsiTne 0 METaJNIOOPraHUYECKUX COECIMHECHMSIX. Hcnonp3oBaHnue
raJIOTeHNPOU3BOJHBIX YIIEBOAOPOJIOB B OBITY, TEXHUKE M TMpPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOAbl M3yYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
u3ydeHue (PU3NYECKUX CBOMCTB YreBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakIuii yrieBoJOPOIOB PA3NUYHBIX KiaccoB (oOecuBeuynBaHue OpPOMHOM Win
MOJHOW BOJIbI, PAcTBOpa INEpMaHraHaTra Kajus, B3aMMOJCIHCTBUE alEeTHIIEHA C
aMMHUAYHBIM pacTBopoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepoja M BOAOPOJAa B OPraHMYECKHX BELIECTBAX, IOJIyUCHHE OTWIEHA U
U3y4EHUE €ro CBOWCTB, O3HakoMieHHe c KoiutekuusMu «Hedts» n «Yrompy, c
oOpa3uaMy MjacTMacc, KaydykOB M PpE3UHBbl, MOJECIMPOBAHUE MOJEKYI
YIIIEBOJOPOIOB U TAJIOT€HIIPOU3BOJHBIX YIIIEBOJIOPO0B.

Kucaopoacoaep:xamue oprannieckue coe{uHeHMs.

[IpenenbHble onHOATOMHBIE cnUpThl. CTpoeHHE MOJEKyNl (Ha MpUMepe
METaHoJla M 3TaHona). ['omonornueckuili psa, obmas QopMmyna, HU30MEpHs,
HOMEHKJIaTypa U Kiaccudukamus. Dusznueckue CBOMCTBA  MpeJeiIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOJOpOIHBIE CBA3M MEXAY MOJIEKYJIAMH CIUPTOB.
XVWMHUYECKHE CBOMCTBA: peakUMH 3aMELIEHUs, JIeTuApaTallid, OKHUCICHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMHU M  HEOPraHMYEeCKMMH  KHCIOTaMHU.
KauecTBeHHast peakiyus Ha OAHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHONA U METaHOJa
Ha OpraHu3M uesnoBeka. CrocoObl MOJIyYeHHS M IMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

ITpocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3NUECKUX U
XUMHYECKUX CBOWCTB.

MHoroaroMHsle CHOUPTHl — JTWIEHIJUKOJIb U riuuepuH. dusnueckue u
XMMHMUYECKHUE CBOICTBA: pEaKIMM 3aMEIIEHUs, B3aUMOACHCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMH, KauyeCTBEHHAas pPEaKIUs Ha MHOrOaTOMHBIE
cnuptel. I[IpencraBneHne o MexaHU3ME peakUMil HYKJI€O(QUIHLHOIO 3aMELICHMS.
JeiictBue Ha opraHuzM 4esoBeka. CrnocoObl TMONY4eHHS] W MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CtpoeHue MOJEKYJbl, B3aMMHOE BIHSHHUE THIAPOKCOTPYIIBl U
O0enzonbHOrO siapa. dusmueckue cpoiicTBa (peHosna. OCOOEHHOCTH XMUMHUYECKUX



cBoiicTB (eHona. KauectBennole peakuuu Ha ¢eHoda. TokcudHOCTh (eHona.
CnocoObl nonyyeHus U npuMeHenue henona. GenondopmanbaeruiHas CMoa.

KapOoHuibHbIE COEAMHEHNSI — albJAETHAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM Tpynnbl. ['oMosiornyeckue psjbl ajdbIerH/IoB U KETOHOB, OO0IIas
dopmyna, u3zoMmepuss U HOMeHKJarypa. Du3nueckue CBOMCTBA albJIETHIOB U
KETOHOB. ~ XHMMHMYECKHME  CBOWCTBA  aJbJCTHJIOB UM  KETOHOB:  PEaKLHH
npucoeanHeHuss. OKHUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIMH HA ajlbJAECTH/IbI.
Crioco0bl oTy4eHHs! ¥ MPUMEHEHHUE abAETUAO0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHbIE KApOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 3oMepust u HoMeHKIaTypa. dusnueckue cBoWCTBa
OJTHOOCHOBHBIX MpENENbHbIX KapOOHOBBIX KHUCIOT. BoIopomHble CBA3M MEXIY
MOJIEKYJIaMH KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOICTBA: KUCJIOTHBIE CBOICTBA,
peakius STepuduKalK, pPeakUud C YYacTUEM YIIEBOJOPOIHOIO pajJuKala.
OcCoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. lloHsATHE O TPOM3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3(upax. MHoroodpasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOWMCTB HEINpPENEIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [lpencraButeny BbICIINX
KapOOHOBBIX KHCIJIOT: CTE€apUHOBAas, MaJbMUTHUHOBAs, OJEUHOBAS, JUHOIEBAS,
JUHOIeH068as KUCIOThl. CIIOCOOBI MOTYYeHHs U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuil psa, oOwmwas Qopmyna, uzomepus H
HOMEHKIarypa. PuU3NUeCKHe U XMMHUYECKHE CBOWCTBA: TMAPOIU3 B KHUCIOW U
HIEJIOYHOU Cpelie.

Kupsi. Ctpoenue, puznueckue U XUMUYECKHUE CBOMCTBA KUPOB: THIIPOIU3 B
KHUCIION U TeouHon cpesie. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPIKAIUX OCTATKU
HenpeleIbHbIX KUPHBIX KUCIOT. JKUphI B mpupoze.

MBpBLT4 Kak COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOFOIIEE JICHCTBHE.

O61as xapakrepuctuka yrieBonoB. Knaccudukanuus yrnesoaos (MOHO-, AU-
U rnonucaxapuabl). MoHOcaxapuabl: IJH0OK0O3a, (pPyKTO3a, rajakrosa, pudosa,
ne3okcupu6o3a. duznueckrue CBOWCTBA M HaxokJaeHHe B mpupone. dorocuuTes.
XVMMHMYECKUE CBOMCTBA INIFOKO3bI: PEAKIIMK C Y4aCTHEM CIIUPTOBBIX U aJbJCTUIHOU
TPYII, CIHPTOBOE U MOJOYHOKHUCIOE OpokeHue. [IpumeHeHHE TIIOKO3bI, €&
3HAYEHHUE B KU3HEIEATEIbHOCTH OpraHmsma. /ucaxapuuapl: caxapo3a, MaiabTo3a U
JaKTo3a. BoccraHaBnMBaromue 1 HEBOCCTAHABIIMBAIOIIME aucaxapubl. [ uaponns
nucaxapuaoB. Haxoxaenue B npupoje u npuMeHnenue. Ilomucaxapuapl: Kpaxma,
INIMKOreH W nemmnono3a. CTpoeHne MakpoOMOJIEKYJ Kpaxmaia, TJIMKOTeHa H
uenosio3bl.  duznyeckre CBOMCTBA KpaxMmajga M IEJUTH0J03bl. XUMUYECKUE
CBOMCTBA Kpaxmajla: TMAPOJIN3, KAYECTBEHHAs peakUus C MOAOM. XHMHYECKUE
CBOWCTBA LIEJUIIOJIO3B: TUIPOJIN3, MONTydeHHe 3QupoB 1esurono3bl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AMMOJCUCTBHUE ITAHOJIA C HATPUEM,
OKHUCJICHHE JTUJIOBOTO CIIMPTA B AJIBJIETHUJ HA PACKAIEHHOM MEIHOM IIPOBOJIOKE,
OKHUCJICHHE 3TWJIOBOIO CIHPTAa JUXPOMATOM Kaiiud (BO3MOXKHO HMCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAauEeCTBEHHBIE PEAKLUMU Ha aubJerHiabl (C THUAPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcumom  menu(Il)), peakuus raMIepuHa  C
ruapokcuom Meau(Il), xumudeckue CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa Titoko3bl ¢ ruapokcuaom menu(ll), BzaumopeiicTBue
Kpaxmajia C MOJOM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7a4 no temaM «CrnupTsl U
dbenomnby, «KapboHoBbie KUCTOTHI. CI0XKHBIE dPUPBD».

A3orcoaep:kamme OpraHu4ecKue coeJMHeHM.

AMUHBI — OpraHUYEeCcKUe MPOU3BOJAHBIE amMmuaka. Knaccugukanys aMUHOB:
anupaTuyecKue W apoOMaTUYECKUE; TIEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIEC.
Crpoenue monekys, oOmas (opMmya, U30Mepusi, HOMEHKIATYpa U (PU3NUECKUE
cBOWCcTBAa. XMMHYECKOE CBOICTBA anu(aTUYECKHMX aMHHOB: OCHOBHBIE CBOWCTBA,
QIKWIMPOBAHUE, B3aUMOJCUCTBUE IEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiIaMMOHUS.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apoMmaTrudeckoro psnpa. CrpoeHue
aHWwIMHA. B3auMHoe BIMsSHUE rpylI aTOMOB B MOJIeKyJie aHuInHA. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWiMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJy4YeHUs] M TpUMEHEHHE aiaudaTuyeckux aMuHOB. llomydyeHue aHunaMHaA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinarypa u nzomepus. OTAenbHbIE MPEACTABUTEIN O
AMHUHOKHUCJIOT: IJIMUMH, anaHuH. Dusnyeckue CBOWCTBA  aMHUHOKHUCIIOT.
XYWMHUYECKHE CBOMCTBA aMHUHOKHMCIOT Kak aM(OTEpHBIX  OpraHUYEeCKUX
COCAMHEHMM, peakiusi MOJUKOHACHCAIMH, OO0pa30BaHHWE TMENTUIHOW CBA3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.

benkn kak mnpupoaHsle mnojuMepsl. llepBuuHas, BTOpHYHas M TPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOMCTBA OEJIKOB: THAPOIU3, JACHATypalus,
KayEeCTBEHHBIE PEAKIIMM Ha OEJIKH.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
pacTBOpeHHE O€JIKOB B BOJE, JACHATypalus OEIKOB IPHU HAarpeBaHUU, LIBETHHIC
peakuuu Ha O€NKH, pelIeHWe OJKCHEPUMEHTAIBHBIX 3aJad [0 TeMaM
«A3zoTcoaepxkamue OpraHUYeCKue COCIMHEHUS» U «Pacno3HaBanue
OpPraHUYECKUX COCIUHEHUN.

BricoKOMOJIEKY/ISIPHBIC COCAMHEHUS.

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYISIPHBIX COCIWHEHUN: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTEIIEHb NOJIMMEPU3ALINU, CPEIHS MOJICKYIsIpHAs



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
MOJIMMEPU3ALIUS U TTOJIMKOHACHCAIIUS.

[Tomumepubie Matepuanbl. [lmactmaccel  (NMOMUATUIICH, TOJIUIPONUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpUIAT, MOJUKapOOHATHI,
nonudTUIeHTepedTanaT). Y unusanus u nepepaboTKa ImIacTHKa.

DnacToMephl: HaTypaJIbHBIN KayudyK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBbIH, XJIOPONMPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HatypasibHbIe (XJIOMOK, MIEPCTh, MENK), UICKYCCTBEHHBIEC (BUCKO3a,
aleTaTHOEe BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JaBCaH).

[Tonumepsl CIEIHATBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIEKTPONPOBOIAIIME OJIMMEPHI, OMOpa3iaraeMble MOIUMEPHI).

OKCNEepUMEHTAIbHBIE METOAbl M3YYEHHsI BEUIECTB M HUX MPEBPALLECHUIA:
O3HaKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKoOB, pEIIEHUE OSKCIEPUMEHTAIbHBIX 3alady 1o Teme «Pacrno3HaBanue
IJ1aCTMAcC U BOJIOKOHY.

Pacuérurle 3amaumn.

HaxoxzaeHnne MoneKynsapHOH (QOpMYNbI OpPraHUYecKOro COEAMHEHUs IO
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJISIpHOU  (OpMYJIbI OPraHMYECKOTO COEAMHEHUsT Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKiuu W/WIM HWCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OpMYIIbI
OpraHUYEeCKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKMX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUS, OMpPEIEJICHUE JOJM BBIXOJA NPOJYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOXXHOTO.

MexXnpeaMeTHbIe CBA3U.

Peanuzanus MeXpeaAMETHBIX CBA3€U MPU U3YYEHUN OPraHUYECKON XHUMUHU B
10 knacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BaHME KaK OOUIMX €CTECTBEHHO-
HAyYHbIX TOHATHM, TaKk W TOHATUH, MNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TOHATHS: SIBJICHUE, HAYUYHbIN (paKT, TUIOTE3A,
TEOpHsi, 3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, HaOIIOACHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®dusuka: Marepusi, aroMm, OJJIEKTPOH, WPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (DU3MYECKUE BEIMYUHBI, €IUHUIIBI W3MEPEHHUS, CKOPOCTh, JHEPrus,
Mmacca.

buonorusi: kneTka, oOpraHusM, S3KOCHCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBI W TeTepOTPO(dHBINA TUI MUTAHUSA, OpOXKEHUE,



dorocunTe3, nbIXaHUE, OEIKH, YIJEBOMABI, JKUPBI, HYKIECHHOBBIC KHUCIOTHI,
(epMEHTBI.

['eorpadus: nonesHble HCKONAEMbI€, TOILIUBO.

TexHonmorusi: mNuUIIEBbIE MPOAYKTH, OCHOBBI PAI[MOHATBHOIO MUTAHUS,
MOIOIIIKE CPEJCTBA, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siiep. XMMHUYECKUN 3eMeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHH M
noaypoBHH. AToOMHBIE opOuTany. Knaccupukamus XUuMIUIEeCKUX dJIEMEHTOB (S-, p-,
d-, f-anmementsl). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM — OpOUTANISIM.
DNeKTPOHHBIE KOH(PUTYpAIMA aTOMOB 3JIEMEHTOB TIEPBOT0—YETBEPTOTO TIEPUOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM, SJICKTPOHHBIE KOH(QUTypallid HOHOB.
DIIEKTPOOTPUIIATENHHOCTD.

[lepnonnuecknii 3axkoH u [lepuonnueckas cucreMa XMMHAYECKUX 3JIEMEHTOB
J.. MenneneeBa. CBsi3b NMEpUOAUYECKOr0 3aKOHAa U I[lepnoanyeckoil CHCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX DJIIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX W CJOXHBIX BEIIECTB MO TpylmnaM MW NOepuoaaM. 3HAYECHUE
nepuoanyeckoro 3akona /{.11. Menaeneena.

XyUMHUECKass CBsI3b. BuJbl XMMHUYECKOM CBS3U: KOBaJCHTHAs, WOHHAs,
MeTaJuTMdecKas. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM CBSI3UM: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPIrusl U AJMHA CBsi3U. [IonspHOCTD, HANPAaBIEHHOCTh U
HACHIIIAEMOCTh KOBaJIeHTHOW CBsizu. KparHeie cBs3u. Bopopoagnas cBs3b.
MexMOJIEKYIAPHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOXKHOCTH aToMOB. CBSI3b AJIEKTPOHHOMU
CTPYKTYPbl MOJIEKYJI C UX T€OMETPUUECKIM CTPOCHUEM (Ha MPUMEPE COCTUHEHUM
3JIEMEHTOB BTOPOT'O MEPUOAA).

[IpeacraBieHrne 0 KOMIUIEKCHBIX cOeTMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa30BaTeb, JIMTAHIbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[loHsATHE O KOOPAMHAIMOHHON XHUMUMU.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIbI
KPUCTAJUNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

ITonstue o nucnepcHbix cucremax. McruHuble pactBopsl. IIpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIpAXKEHUSI KOHIIEHTpAIMd PACTBOPOB:
MaccoBasi J10JIsl BEUIECTBA B PACTBOpE, MOJISIpHAsE KOHUEHTpausa. Hacellienasie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTammoruaparsl.



Krnaccudukarms 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIECTB. TpHUBHAILHEIC
Ha3BaHUsI OTJICTbHBIX MPE/ICTAaBUTENICH HEOPraHMYECKUX BEIIECTB.

Krnaccudukarmss XuMU4eckuX peakiuii B HEOPraHUYECKOM M OpraHuYecKon
XUMUH. 3aKOH COXPAHEHUsSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILLICHUS
SHEPIUU MPU XUMHUYECKUX peakiusaxX. TeraoBbie 3 PEKThl XUMHUECKUX PEaAKIIH.
TepMoXUMHUYECKHUE YPaBHEHHUS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHble U rereporeHHsie peakunu. Karanus u katanu3aTtopsl.

OO6patumble 1 HEOOpaTUMBbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOro paBHOBecHs. DaKTOpbI, BIUSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JaBJICHUE U KOHIIEHTPALIUM BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

Onektponutudeckas aucconuanusi. CunbHbIE W claOble DJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOOHBIX pPacTBOPOB: KHUCIOTHAs, HEUTpalibHAs,
menoyHad. Bomoponueiii nokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTENeHb  OKUCICHUS.
Okucimurenb W BOCCTAHOBHUTENb. [Ipomecchl OKUCIEHHST W BOCCTAHOBJICHHSI.
Baxneiiiiie OKHCIWUTENNM W BOCCTAHOBUTEIH. MeToN 3JeKTpOHHOro OanaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUN:
pa3lIOKEHUE TEPOKCHUIA BOAOPOAA B MPUCYTCTBUM KaTaau3aTopa, MOJCIH
KPUCTAJUTMYECKUX PEUIETOK, IPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OMpeIeNICHHE
cCpenbl PacTBOPOB € IMOMOUIBIO WHIWKATOPOB, HM3YYEHHUE BIIMSHUS PANMHYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOM pEaKIMU U TOJOKEHUE XHUMHUYECKOTro
paBHOBeCHS.

Heopranuveckass xuMus.

[lonoxenne HemeraiwioB B llepuomuueckoil cucTeME  XHUMHUYECKHX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHUS MX aTOMOB. DU3MUECKHe
CBOMCTBa HEMETAIOB. AJUIOTPONUS HEMETAIOB (HAa MpUMEpPE KHUCIOpOAa, CEphI,
docdopa u yriepona).

Bonopon. Ilonmyuenue, ¢usznueckre M XUMUYECKHE CBOWCTBA: PEAKIUU C
METaJUIaMU W HEMETAJUIAMH, BOCCTAHOBUTEJIBbHBIE CBOWCTBA. [ MIpHIBL
ToIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxnenue B MpUpoOjeE, CIOCOOBI MONy4deHUs, (HU3NUYECKUEe U
XUMHUYECKUE CBOMCTBA. ['ammoreHoBogopoabl. BaxkHenme KUCIOPOACOAEpKaAIINE
COeMHEHHUs TayoreHoB. JlabopaTopHbie W MPOMBIILIEHHBIE CIIOCOOBI MOJYUEeHUS
rajoreHoB. [IpuMeHeHne rajloreHoB U UX COEAUHECHUMN.



Kucmopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI TOMyYEHUS
KuCaopoja. Ou3nyecKkue U XMMUYECKHUE CBOMCTBA M IMPUMEHECHHUE KHUCIOPOJa U
030Ha. OKCH/IBI U IEPOKCHU/IBI.

Cepa. Haxoxpaenue B mpupoje, CHnocoObl TMOdydyeHus, (HU3NYECKUe U
xumuueckue cpoiictBa. CepoBogopon, cyiabdunpl. Oxcun cepwi(IV), oxcun
cepbl(VI). CepHucrass u cepHas KHUCIOTBI U UX cojid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCTOTHI. [[puMeHeHne cepbl U €€ COETUHEHU.

A3zor. Haxoxnenue B mpupoae, CrmocoObl TMONydeHHs, (U3MUECKHEe WU
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIIbI a30Ta. A30TUCTAst M a30THAs
KHCIIOTHI U UX coi. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHne a3zora
U €r0 COeTMHEHUN. A30THBIE YIOOpEHHU .

®ochop. Haxoxnenue B mpupoae, CHocoObl MONydeHHs, (PU3UYECKHE U
xumudeckue cBoictBa. Dochunpr u dochun. Oxcumbr docdopa, dhochopras
kuciota U e€ comu. Ilpumenenune ¢ocdopa u ero coeaumnenuii. dochopHbie
yIOOpeHHUSI.

VYrnepon, HaxoxkAeHHE B HOpuUpojie.  AJUIOTPONHBIE  MOAU(MUKALIMHU.
dusznueckre U XUMHYECKHE CBOWMCTBA MPOCTHIX BEIECTB, 00Opa30BaHHBIX
yriepoaoM. Oxcup yriepoaa(Il), oxcun yrnepopa(IV), yrombHas kucinora u eé
coNu. AKTHBUPOBaHHBIN yroib, ancopOius. DysmiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [IprMeHeHHne MPOCThIX BENIECTB, 00PA30BAHHBIX YIJEPOJIOM, U €ro
COCIMHECHUM.

Kpemuuii. Haxoxaenue B npupoje, cnocoObl MOdydyeHUs, (U3NYEecKue H
xumuueckue cpoiictBa. Okcupa kpemuus(IV), kpemHueBasi KucioTra, CUIUKATHI.
[IpuMeneHue KpeMHUs U €ro coequHeHud. CTEKI10, €ro MoJly4eHue, BUJIbI CTEKJIA.

[Tomoxenue MeramnoB B Ilepuoguueckoii cUCTeMEe XUMHUYECKUX 3JIEMEHTOB.
OcoOCHHOCTH CTPOCHHUS DSJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme
dbuznyeckre CBOMCTBA MeETaUIOB. [IpuMeHEeHHE METa/uioB B OBITY U TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMHUUECKUN PpAd  HampsDKeHuid MeTauioB.  OOmme crnocoOsbl
MOJIyYEHUS METaJUIOB: TUAPOMETAILTYPIrUsl, MAPOMETAILTYPIHS,
anekTpomeramuryprus. [loHsitne o koppo3umu MeTawioB. CrmocoObl 3amuThl OT
KOPpPO3HH.

O6mass xapakrtepuctuka meTaiwioB I[A-rpynmsl [leproguyeckoit cucTeMbl
XUMUYECKUX DJJeMeHTOB. Hartpuil wu kanuii: mnomydeHue, ¢GU3HMYECKUE U
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHHUM.

OO6mas xapakrepuctuka metauioB IIA-rpynnel I[leproguyeckoit cucTteMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblUid: Toidy4dyeHue, Qusudeckue
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE IMPOCTHIX BEHIECTB U HX COCAMHECHUM.
XKéctkocTh BOABI U CLTOCOOBI €€ YCTpaHEHHUSI.



AJIOMUHUN: OTydeHue, pu3nueckue 1 XMMHUUECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTOrO BEIIECTBA M €ro CoeAMHEHWH. AMQOTEepHbIE CBOWCTBA OKCHAA H
TUIPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMILJIEKCHI AJIFOMUHUSL.

OOmass xapakTepucThka MeTauioB 1o0ouHbIX mnoarpynn  (b-rpymnm)
[Teproanueckor CUCTEMBI XUMUYECKUX DJIEMEHTOB.

DU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa M €ro coeauHeHnii. OKCUIIbl U
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarhl, UX
OKHUCJIUTENIbHBIE CBOMCTBA. [loTydeHrEe U MpUMEHEHHE XpoMa.

OU3NYEeCKue MU XHUMHUYECKUE CBOMCTBA MapraHiia M €ro COCIUHCHUU.
Baxnelimme coenqunennss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranar kanusi, ero OKMUCIUTEIbHbIE CBOWCTBA.

@u3NUeCKre U XMMHUYECKHE CBOMCTBA XKeje3a U €ro coennuHeHnl. OKCUIbL,
rugapokcuasl u conu xeneza(ll) u xeneza(Ill). [lonyyenue u npuMeHeHUE Keme3a
Y €ro CIUIABOB.

DU3NYECKNE U XUMHYECKUE CBOMCTBA MEAU U €€ coenuHeHui. [lonyuenue u
IIPUMEHEHHUE MEAU U €€ COEIUHEHUM.

[uuk: nomyueHue, (QU3MYECKHME M XUMUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA ¥ THAPOKCHUA IIMHKA, THAPOKCOKOMIUIEKCHI ITMHKA. [[pumeneHue
LIUHKA U €r0 COCITMHEHUM.

DKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
U3ydeHHe oOpa3I0oB HEMETaUIOB, ropeHue cepbl, (ocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3YYEHHE KOJUIEKIMM «MeTambl W CIUIaBbl», B3aUMOJIECHCTBHE
IIEJIOYHBIX U IIETOYHO3EMEIbHBIX METAUIOB C BOAOW (BO3MOXHO MCIOJB30BAHKE
BUJIEOMATEpPUAJIOB), B3aUMOJICHCTBUE IIMHKA M KE€J€3a C pacTBOpaMU KHCIOT H
1IEJI0Y€eH, KAYECTBEHHBIC PEAKIIMA HA HEOPraHWYECKUE aHMOHBI, KATUOH BOAOPOAA
U KAaTUOHBI METAJUIOB, B3aUMOJCKUCTBHE THUIPOKCUIOB AIIOMHHUA W LUHKA C
pacTBOpaMu KHUCJIOT U IIEJIOYEH, PEIIEHNE PKCIEPUMEHTAIBHBIX 33/1a4 M0 TEMaM
«"anorens», «Cepa u e€ coequHeHUs», «A30T U Gochop U UX COCAUHEHUS»,
«Mertasibl TJIaBHBIX TOATPYII, «MeTautbl TOOOYHBIX MTOATPYIIID).

XUMUS U KU3HB.

Ponb xumMuu B 00ecieueHnH yCTOMYMBOrO pa3BUTHs dyesnoBeuecTBa. [lonsaTue
O Hay4YHbIX METOJAaX NO3HAHUS M METOJOJIOTUA HAYYHOTO HCCIIEIOBAHMUS.
Hayunble mpyUHININBI OPraHU3AUU XUMHYECKOTO MPOU3BOACTBA. [I[poMblIeHHBIE
CIOCOOBI MOYYEHHUS BaXKHEUIIUX BEHIECTB (HAa MpUMepe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMBbIIIEHHBIE CITOCOOBI MOYYEHUSI METAJIIOB U
CIUIaBOB. XMMMUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEHM CpEIbl U €ro MOCIEICTBHUS.
Ponb xuMum B 06ecriedeHrH SHEPreTUIeCKON OE30MacHOCTH.

XumMuss ©  300poBbe uenoBeka. JlekapcrBeHHble cpencrBa. [IpaBuna
VCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB. Ponb XuMUKM B pa3BUTUN MEIUIIUHBI.



XuMUs MHIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Posib xumuu B
o0ecTieueHNH MUILEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepubie cpeactBa. beitoBas xumusa. [IpaBuia
0€30MacHOro0 HCMHOJIb30BAHMS IPENapaToB OBITOBOM XHUMHUU B IOBCEIHEBHOU
KU3HU.

XuMHUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepuayibl (IEMEHT,
OeToH).

XuMHs B CEbCKOM X03s11icTBe. OpraHnveckue U MUHEpaJIbHbIE YI0OpEHUSI.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepUaJibl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl 11 351eKTpoHUKHA. HanoTexHonorum.

Pacuérnrble 3agaun.

Pacuétel: mMacchl BelecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKUUHU, €CIU OAHO U3
BEIIIECTB MMEET MpUMECH, Macchl (00bEMA, KOJMMYECTBA BEIECTBA) MPOIYKTA
peakluu, €clId OJAHO M3 BEUIECTB JAaHO B BHJE pacTBOpa C ONPEACIHEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U  MOJSPHOU
KOHIICHTPAIIMM BENIECTBA B pPacTBOpE, MOJIM BBIXOJA MPOAYKTAa PEAKIMUA OT
TEOPETUYECKU BO3MOKHOIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanius  MEXNpeAMETHBIX  CBSI3€M MpU  W3YYEeHUH  OOmel
HEOpPraHn4yeckor xuMmuu B 11 kmacce ocymecTBiIsieTCsl Yepe3 UCIOJIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATUN, IPUHATHIX B OTACIIbHBIX
IpeaAMETax €CTECTBEHHO-HAYYHOT O IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIC MMOHATHS: SIBJIEHUE, HAY4YHBIM (DAKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJIM3, CHHTE3, KjacCU(UKAIUs, EPUOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHNE, IKCIEPUMEHT, MOJIEITb, MOJICINPOBAHUE.

®u3uka: Marepus, MHUKPOMHDP, MAaKpOMHUp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHb,
BEIIECTBO, TeNO, OOBEM, arperaTHOE€ COCTOSHUE BELIECTBA, WJICAJIbHBIN Tas,
dbusznuecKe BEIMYNHBI, CIMHAUIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: knerka, opraHu3M, 3KocucTema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTBI, O€JIKH, KUPBI, YTIEBOJIbI, HYKJICHHOBBIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MTOTOK YHEPTUU B SKOCHUCTEMAX.

['eorpadust: MuHepasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbIe, TOILTUBO,
PECYPCHL.

TexHOoNorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJUTYPIUsl, CTPOUTEIbHBIE
MaTepHallbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILEBAs MPOMBIIIJICHHOCTb,
dapmarieBTHUECKast MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



mnperaaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MATCpuaiOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOI'MH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA YTJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATbI

B COOTBETCTBMM € CHUCTEMHO-AECSATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
obmiero 00pa3oBaHUs BBIACNIEHBI  CIEAYIOIIME COCTABJIAIOIIME: OCO3HAHHE
00YyYarolmMUMHUCd POCCUMCKON Tpa)KJaHCKOW HJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEAEICHUIO; HATMYME MOTUBALIUH K
OOy4eHHIO; TOTOBHOCTH M CIOCOOHOCTH OOYYaroUMXcsi PYKOBOJCTBOBATHCS
NPUHATHIMU B OOIIECTBE TNpaBUJIaMH M HOpPMamMu TOBEJEHUS; HaJIM4ue
IPABOCO3HAHUSI, DKOJIOTUUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH 1IEJIU U CTPOUTD
KU3HEHHbIE TUTAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUSA MpeAaMeTa «XHUMHUS» OTPaKAIOT
c(OpMUPOBAHHOCTh OMbITA IO3HABATEIBLHOM M TMPAKTUYECKON NE€ITEIbHOCTH
o0y4Jaromuxcs B MPOLIECCE peaTn3alud 00pa30BaTEeIbHON AESITEIbHOCTH.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTra «XUMHUSD OTpaxKaroT
c()OPMUPOBAHHOCTh OINbITA IIO3HABATEILHOM M MPAKTUUYECKOM JAESITEIbHOCTH
oOydJaromuxcs B MPOIECCe pealn3alud o0pa3oBaTEIbHOM AESATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

0CO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBOXCHHS K 3aKOHY U TIPABOTIOPSIIKY;

MPEICTaBIEHNUS O COLUMAJIbHBIX HOpPMax M TMpaBWIaX MEKIUYHOCTHBIX
OTHOIIIECHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [EATEIbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELUICHUH Y4€OHBIX M MO3HABATEIbHBIX 3a7au, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TMOHUMATh M NPUHUMATh MOTHUBBI, HAMEPEHHS, JOTHKY H
apryMeHTHI IPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUAOB YU€OHOU NESTEIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAyYHOMY HAacCIlEoUI0
OTE€YECTBEHHON XNMHH;

YBaKEHUS K IPOLECCY TBOpYECTBA B OOJACTU TEOPHUM U MPAKTUUECKOTO
MPWIOXKEHUS] XHUMHUHU, OCO3HAHMSI TOrO, 4YTO JaHHbIE HAYKH €CTh pPE3yJbTarT
JUIMTENTbHBIX ~ HAOMIOACHWHM, KPOIOTJIMBBIX  JIKCIEPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPYJia YYEHBIX U TPAKTUKOB;



MHTEpECa M TI03HABATENIbHBIX MOTHBOB B TIOJYYEHUHU M TMOCIEAYIOIIEM
aHanu3e MH(pOpMaIU O MEPEIOBLIX JOCTHXKEHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIlUH, CBSI3AHHBIC C XUMUYCCKUMHM SBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPATbHO-HPAaBCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIIEHHBAaTh CBOE TMOBEICHHE M TOCTYIKHU CBOUX TOBApHIICH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C y4ETOM OCO3HAHUS TOCICICTBHIMA
MOCTYIIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 310poBoro u Oe3omacHOro oOpasza JKHW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJI OE€30I1acCHOr0 OOpalleHus C BEIIECTBAMU B  OBITY,
MIOBCETHEBHOM JKU3HU, B TPYIOBOH JACSITEILHOCTH;

MOHUMAaHUs IIEHHOCTH TIPaBWJI HWHIWBHAYATHHOTO ¥  KOJUICKTUBHOTO
0€301MacHOr0 MOBEJICHUS B CUTYAIIUSIX, YIPOKAIOIINX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCTCACTBUI M HEMPUSTHS BPEIHBIX MPUBBIYCK (ymOTpeOIeHUS
QJIKOT0JISI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHMKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEA0BaTEIbCKOM
JESITENbHOCTH, OOIIECTBEHHO TIOJIG3HOM, TBOPYECKOM W  JAPYrUX  BUIAX
NEeSATeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEHICHUH NPAKTUYCCKUX 3a]a4d
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHHUIO MPOPECCUuil pa3iuuHOro poja, B TOM
YUCJIe Ha OCHOBE MMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYY, JIOJAM TPYyJla U pe3yJibTaraM TPYJIOBOH JEsITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYAJIbHOM TpacKTOpUU
oOpa3oBanus, Oynymiedl mpodeccun W peanu3anud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpedHOCTEN 0011IECTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKHU 11eJIeCO00pa3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3E€MJIE;

MOHUMAHUS TJIO0ATILHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHOMN U COIIUATBLHON CPEJIbl;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJb30BAHUS JOCTHKEHUU XUMHUHU IS
pelIeHus BOMPOCOB PallMOHAIBLHOIO MPUPOIOIOIL30BaHNUS;

AKTUBHOTO HENpUATUS JICUCTBUWA, MPUHOCAIIUX BpEl OKpYXKarollen
MPUPOJHON Ccpefie, YMEHUS MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTMYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJUYUsl PA3BUTOT'O SKOJOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKOU KYIbTYPHI,
OTBITA NEeSATeIbHOCTH AKOJIOTHYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
MpaKTUKE, CIHOCOOHOCTM U YMEHHMS AaKTUBHO MPOTHUBOCTOATH HACOJOTUH
xemo(oouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKH 1 O0OIIECTBEHHON MPAKTHKHU;

NOHUMAaHUs CHeUU(PUKH XMMHA Kak HayKd, OCO3HaHUA €& pOoJau B
(dbopMUpPOBAaHUN PAIMOHAIBHOTO HAYyYHOTO MBINUICHHS, CO3JaHUU IIEIIOCTHOTO
IPEJICTaBIICHUsI 00 OKPYKAIOIIeM MHUpE KaK O €JIMHCTBE MPHUPOJIbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOJeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,

yOexaEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHUM JJII  COBPEMEHHOM
IUBWIM3ALUM: B €€ TyMaHUCTUYECKOM HAIMpPaBJIEHHOCTH W BAXKHOW pOJU B
CO3IaHMHM HOBOW 0a3bl MaTepuaIbHOM KYyJIbTYPbl, B PEIICHUHU TJIOOATBHBIX
npoOJieM YCTOWUYMUBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00€CTICUeHUN
YCIIOBUH YCIICIIIHOTO TPYZAa M DKOJIOTUYECKH KOM(POPTHOM KM3HU KAKIIOTO YJeHA
00I1IeCTBa;

€CTECTBEHHO-HAYYHOH T'PAMOTHOCTH: [OHHMMAaHUS CYHIIHOCTH METOJIOB
MO3HAHMS, UCIIONB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydaeMbl€ 3HAHUA ISl aHANIM3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIEro MUpa U
MIPOUCXOMIAIINX B HEM U3MEHEHHH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKTFOYCHUS HA
OCHOBE HayyHbIX ()aKTOB M HMEIOUIMXCS JaHHBIX C I€JbI0 MOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus TpodJieM B pealbHbIX JKU3HEHHBIX CUTYAIIUSX;

MHTEpPECa K MO3HAHUIO, UCCIEA0BATEIHCKON AEATEIbHOCTH,

TOTOBHOCTM W  CIHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM0o0Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3IMuHbIX chepax mpodeccuoHaTbHOU
NEeSATeTLHOCTH.



METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeMeTHbIE PE3yIbTaThl OCBOSHUS MPOrPaMMbl MO XMMHUHU HA YPOBHE
cpenHero o01ero o0pa3oBaHUs BKIIOYAIOT:

3HAUUMbIE  JUIS dbopMupoBaHus MHUPOBO33PEHUS o0yJaromuxcs
MEXTUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIOIIHE
IIEIOCTHOCTh HAYYHOW KapTUHBI MHpPa H CHeONU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepuisi, BEIIECTBO, YHEPTHUs, SIBJICHUE,
IPOIIECC, CUCTEMA, HaYYHBIH (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JPYyrue);

YHHBEpCAJIbHBIC Y4YeOHBIE ICHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PEryIsSTUBHBIE), o0ecCIeunBaroIIne dbopmupoBaHue G yHKIIMOHAILHON
IPaMOTHOCTH U COITUATBHON KOMITETCHITMH 00 y4JatomInXCs;
CTIOCOOHOCTD o0 yJaronuxcs MCTIOIh30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PCHUECKUE 3HAHUSI U YHUBEpPCAIbHBIC y4eOHbIE
JICUCTBUS B TI03HABATEILHON U COLIMAIILHOM MPAKTHUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) 6a30BbIE JTOTNYECKHE AeliCTBUSA:

CaMOCTOSITETILHO  (OpMYyJIMpOBaTH M aKTyaJIM3UPOBATh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeNeysiTh e JCATEILHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU HX
JOCTHXKEHUS, COOTHOCUTB PE3YJIbTATHI IECSITEILHOCTH C ITOCTABJIEHHBIMHU LEISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUW MTPUEMBI JIOTUUYECKOTO MBIILICHHUS:
BBIJICTISAITh XapAaKTEPHBIC TMPU3HAKU IOHATUM W YCTAHABJIMBATH WX B3aAUMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONIUE TIOHSTHS JJIsI OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHUM;

BEIOWpAaTh OCHOBAaHUS W KPUTEPUU I KiIacCU(PHUKAIMKA BEIIECTB W
XUMHUYECKUX PEAKIIN;

YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTh JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHHU), BBISABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MO/JICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peakiuu — TpU pEIIeHWH Y4YeOHBIX MO3HABATEIbHBIX W MPAKTHUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJEIbHBIC TIPEICTABICHUS IJI BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB N3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIHIA.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeUCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
peakiui;

(bopMyIMpOBaTh LETU U 3314l UCCIIEOBAHUS, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI i1 (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBbIX CYXKJICHUMH;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIbHOI'O IUJIAHUPOBAHUST U MPOBEICHUS
YYEHHUYECKHX 3KCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUS HAOMIOATh 3a XOJOM
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (opMyIHpOBaTh
000011eHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJIATb 0OOCHOBAaHHBIN OTYET O MPOJETaHHOW padboTe;

npuoOpeTaTb ONBIT YYEHUYECKOM MCCIIEAOBATENbCKOM U MPOEKTHOM
JESITEIbHOCTH, HPOSIBISATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MOMCKY METOJI0OB PEIICHHUs] NPAKTUYECKUX 3a]ay, MNPUMEHEHHIO pPa3IHYHbIX
METOJI0B ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATbCS B PA3IMYHBIX HCTOYHUKAX UHPopManuu (Hay4HO-
NOMYyJIsIpHAsE JIMTepaTypa XUMHYECKOrO COJAEpKaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHanM3UpoBaTh MH(POPMAIMIO PA3IUYHBIX BHJIOB U (POpM
IpeCTaBIICHUS, KPUTHYECKH OLICHHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTH;

bopMynupoBaTh 3aPOCHl U MPUMEHATH PA3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpMaLMK, HEOOXOIAUMOW JJisi BBIMOJIHEHUS Y4eOHBIX 3a7ad
OIpeNEIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
uHpopMmanuu (cXeMbl, TpapuKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JAPYTHE);

UCIOJb30BaTh Hay4YHBIM $3bIK B KauecTBE CpeICTBA IpU pabore cC
XUMUYECKON HMH(pOpMaLMe: NPUMEHATh MEXNpeaMeTHble ((u3nvyeckue u
MaTeMaTU4YeCKUe) 3HaKU U CUMBOJIBL, (hOpMYyJibl, a0OpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:



3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYK1a€MOIl TEMBI B XO/I€ TUAJIOra U/Uiu
JTUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIHPOBATH CBOU MPENIIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3aa4H;

BBICTYTIATh C TPE3CHTAIMCH pPe3yJbTaTOB TIO3HABATEIHHOW JEATEIHHOCTH,
HOJYYCHHBIX CAMOCTOATEIBHO I COBMECTHO CO CBEPCTHHKAMHU TIPH BBHITTOJTHCHUH
XHUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKON pabOThl 1O MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BCILECTB, pealn3alii yueOHOro MpoeKTa, u (hOpMYyJIMPOBATh BHIBOIBI
10 pe3y/bTaTraM IMPOBEAEHHBIX HCCICIOBAHUN IMyTEM COTVIACOBAHUS IO3WIUN B
X071 OOCYKJIeHUS U 0OMEHa MHEHUSIMH.

PerynsiTuBHBIC YHMBEpCAIbHbIe Y4eOHbIe 1eliCTBUA:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh M OCYIIECTBISITH CBOIO I103HABATEIBHYIO
JeSTeNbHOCTh, OnpeAessis e€ IeJd M 3ajayd, KOHTPOJIUpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEAJiaraeMblii  adrOpuUTM JACUCTBHHA IpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIEJOBaTEIbCKUX 3a/lad, BbIOMpaTh HaubOosee
3¢ (deKkTUBHBI cHOcO0 MX peleHUus ¢ Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JIEATEIIBHOCTM HAa OCHOBE CAMOAHAINA3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUSI IPOrPAMMBI IO XMMHUHU HA YTIyOIEHHOM
YPOBHE Ha YPOBHE CpPEAHEr0 OOLIEro oOpa30BaHUs BKIKOYAIOT ClEHU(UUYECKUE
U1 y4eOHOr o MpeaMeTa « XuMUs» Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI AeMCTBUIM
[0 OCBOEHUIO, MHTEPIPETAlMM U NPeoOpa30BAHUIO 3HAHUMN, BUJBI JIEATEIbHOCTH
M0 TMOJYYEHHIO HOBOTO 3HAHMUS M MPUMEHEHUIO 3HAHUHM B Pa3lMYHBIX Y4eOHBIX
CUTYalUsIX, a TAK)KE B pPEaJIbHBIX KU3HCHHBIX CUTYyalUsAX, CBI3aHHBIX C XuMuel. B
[porpaMMe II0 XUMHM NIPEAMETHBIE PE3YyNbTaThl IPEACTABICHBI IO TOAaM
W3y4YCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHHUI: O MECTe M 3HAYEHWU OPTraHMYeCKOu
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJid B OOECIEUCHUH YCTOMYUBOTO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTMUECKOM, YHEPTeTUUYECKON U



MUTIEBON O€301MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPruu, B o0ecrieueH panoHaIbLHOTO
IPUPOJIONIOJIb30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS] M OOIIEH KyJIbTYpbI
YeJIOBEeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpELIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUYECKHUI 3JIEMEHT, aToM, SIAPO U AJICKTPOHHAs
o0oyiouka aroma, S-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alMs AaTOMHBIX OpOuTalaed, HWOH, MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHCIICHUSI, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00bEM, YIIIEpOJIHBIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajgukan, CTPYKTypHble GopMmyibl (pa3BEpHYTbIE, COKpalllEHHbIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHasi U MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTUYECKas), W30MEPbl, TI'OMOJOTMYECKUN psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJI- U a30TCOJIEPKAIlE€ OPraHUYECKUE COCAMHEHUS, MOHOMED, MOIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYIISIDHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonunueckuii 3akon J[. VM. MeHnneneeBa, Teopusi CTPOEHHsI OpPraHUYECKHUX
BemectB A. M. byTtiiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpAlllCHUs HSHEPrUU TPU XUMHUYECKUX PEaKIUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIHE B OCHOBE
MOHUMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBIICHUI; MIPEACTaBICHUS
0 MEXaHM3MaX XUMHUYECKHX pPEaKlHi, TEPMOJUHAMHYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIN 3 dexTrl, opueHtantsl | u Il pona);
(aKTOJIOrMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTaBE, IMOJYyYEHHH U O€30MacHOM
UCTIOJIb30BAaHUM BAXHEHIIIMX OPraHMYECKUX BEIMIECTB B OBITY M MPAKTUYECKOM
NESATeIbHOCTA  4eJIOBeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIa, IepepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHWI: BBHISBISTh XapaKTEPHBIE MPHU3HAKU TOHSITHH,
YCTaHAaBJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPHU
ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCIIOIb30BaTh XUMHYECKYI0 CUMBOJMKY IS COCTABJIEHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (DOPMYJT OpraHMYECKUX
BEIECTB;

COCTaBJIATh YPABHEHUSI XMMHYECKUX PEAKIIUM U PACKPhIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTABIICHUS
AJEKTPOHHOTO OallaHca JTUX peaklHii, peakuuii HOHHOTO oOO0MeHa MyTéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHU;



W3TOTABJIMBATh MOJIEITH MOJICKYJ OPTaHMYECKUX BEIIECCTB JJIS1 WIUTFOCTPAIAH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCTh YMEHUH: yCTAHABIMBATH MPUHAMICKHOCTh HU3YUCHHBIX
OPraHMYECKUX BEMIECTB TO WX COCTaBy W CTPOCHHIO K ONpPEIeIEHHOMY
KJIaCCy/TpyIIe COCNUHEHWM, JaBaTh WM Ha3BaHUA 1O CHUCTEMaTHYECKOM
HomeHkarype (IUPAC) u npuBOIWUTH TpPUBHAIBHBIC HA3BAHMS ISl OTACIBHBIX
IPEICTaBUTENICH OPraHWMYECKUX BEIIECTB (ITHUJICH, allETUJICH, TONYOJI, TIUIECPHH,
ATUJICHTJIMKONb, (eHoJ, (QopMalbAETh], aleTalbJeTu/l, aleTOH, MypaBbUHAS
KHUCJIOTa, YKCYCHAs KHUCJI0Ta, CTEAPUHOBAsI, OJICHHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJlaHWuH, MaJibTo3a, (PyKTO3a, aHWINH, TUBUHUJ, W30IPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHE);

chOpPMUPOBAHHOCTh YMEHHSI ONPENEIATh BUJl XUMHUYECKOW CBS3U B
OPraHMYECKUX COCOUHEHUSX (KOBAJICHTHAsT W WOHHAS CBS3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHS TPUMEHATH TOJOXKEHUS TEOPHU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa aiisi 00bsCHEHUs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMHUPOBAaHHOCThP ~ YMEHHUW  XapaKTEpHU30BaTh  COCTaB, CTPOCHHE,
dbusznueckre M XUMUYECKHE CBOMCTBA TUIMWYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AIKCHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTHUYECKUX YIJIEBOIOPOJOB, CIUPTOB, albJECTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, TTPOCTHIX M CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHCHUH |
aMUHOB, AMUHOKMCIIOT, OEJIKOB, YIJEBOAOB (MOHO-, JIU- W TOJHCAXapujioB),
WUTIOCTPUPOBATh ~ T'E€HETUYECKYID  CBA3b  MEXKAYy HUMH  ypaBHEHUAMH
COOTBETCTBYIOIIUX XHMHUYECKHUX PEAKIUA C HCIOJB30BAHHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yMCHHS TIOATBEPKJATh Ha KOHKPETHBIX IPHUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKUX COSAUHEHUN OT
KPaTHOCTH W THUITA KOBAJICHTHOM CBSI3M (G- U T-CBS3H), B3AUMHOT'O BIIUSIHUASI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIEBOJOPOTHOTO
CeIpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro MepepadoTKU M
IPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MEePepadOTKY;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUI O E€CTECTBEHHO-HAaY4YHBIX
METOJIaX MO3HAHUSI — HAOJIOJCHUH, U3MEPEHUHN, MOJCIUPOBAHUHU, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh OTH 3HAHUS;

chOpMUPOBAHHOCTH YMEHUS MPUMEHSTH OCHOBHBIE orepanuu
MBICITUTCIIPHOM JCATEILHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3allUIO0, BBISBICHHE MPUUYMHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3Y4CHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHM: BBISBIATH B3aUMOCBSI3b XHUMHYECKUX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJjiee OCO3HAHHOTO IOHMMAaHHUs CYIIHOCTH MaTepHaJbHOTO €IMHCTBA MHUpa,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS 10 OPraHUYECKOW XUMHUHU JJii OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOPMUPOBAHHOCTh YMEHHUM: MPOBOAUTH PACUYEThl IO XUMHUYECKUM
dbopMmysiaM ¥ ypaBHEHUSM XMMUYECKUX PEAKIUA C UCIOJIb30BaHUEM (PU3HUYECKUX
BeIMYMH (Macca, OOBEM Ta30oB, KOJUYECTBO BEIIECTBA), XaPaKTEPHUIYIOIINX
BEIIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHHUIO XMMHUYECKOU
dbopMyJibl BEIIECTBAa MO HM3BECTHBIM MACCOBBIM JIOJIIM XHMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHus, TIIOTHOCTH ra3000pa3HbIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTrHO3UPOBATh, AaHAJIM3UPOBATh U OIICHUBATh
C TIO3MIMH  DKOJOTMYECKOH  0€30IacCHOCTH  MOCJIEACTBUS  OBITOBOM W
IIPOU3BOJICTBEHHOM  JICSITEIHPHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKoM
BEILIECTB, UCIIOJIb30BATh MOJIYYECHHBIC 3HAHUS JJISI PUHSATHUS TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIUSX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHMM: CaMOCTOSTEIBLHO IIAHUPOBATh M IIPOBOJUTH
XUMUYECKUN HKCHEPUMEHT (TMOJy4eHHE U HW3YYEHHUE CBOMCTB OPraHHUYEeCKUX
BEIIIECTB, KA4YECTBEHHBIC PpEAKIMHU YIJIEBOJAOPOJAOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOACPXKAIIIMX OPraHMYECKUX BEUIECTB, PEIICHHUE AKCIEPUMEHTATbHBIX
3a/lad 10 pACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJCHUEM MPaBUII
Oe3omacHOro oOpalieHusi ¢ BeMeCTBAaMU U JIA0OPATOPHBIM O00OpPYIOBAHHEM,
dbopMynMpoBaTh 1€ HUCCJCAOBaHUSA, NPEACTABIATh B pa3audyHON (popme
pe3yabTaThl FKCIEPUMEHTA, aHATTU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOJII0/1aTh MpaBHIa SKOJIOTHYECKU 11e71eCO00pa3HOTO MOBEICHUS B OBITY U
TPYJOBOM JEATETLHOCTU B LIEJSAX COXPAHEHUSI CBOErO 30POBbS, OKPYKAIOIIEH
MPUPOIHON CPEeAbl U JOCTUAKEHUS €€ YCTOMUYMBOIO Pa3BUTHSA;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3Mbl
ONPEACIEHHBIX OPraHUYECKUX BEILIECTB, MOHMMAas cMbIci nokazatens [1JIK;

aHAJIM3UPOBATh I1€JIECOO0PA3HOCTh MPUMEHEHHS OPraHMYECKUX BEIIECTB B
MIPOMBINLJIEHHOCTH U B OBITY C TOYKH 3pEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh II€JICHANPABICHHBIA TOMCK
XUMUAYECKON MHPOpMaAILIMK B pa3IMUHBIX UCTOYHUKAX (HayuyHas U y4eOHO-Hay4YHast
JUTEpaTypa, CpeicTBa MaccoBOi mHGopMaluu, HTepHeT U IpyTrue), KpUTHIECKU
aHAJIM3UPOBATh XMMHUUYECKYIO MH(pOpMaIuio, nepepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUHM C MOCTaBJIECHHON y4eOHOM 3a1aueii.



11 KUIIACC

[IpeameTHble pe3yabTaThl OCBOEHMS Kypca «OOIas M HeOpraHuvecKas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUAILHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUM NPUPOABI, O MECTE€ U 3HAUYECHUHU
XUMUHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ POJU B OOCCIEYEHHH YCTONYUBOIO
pa3BUTHUS, B pEHICHUU MPOOJEM SKOJOTUYECKOM, PHEPreTUYeCKOM M IMHIIECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3JaHMHM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIrvH, B OOECIEUEHUU PAIMOHAIBHOTO MPUPOIONOJIb30BAHUS, B
dbopMUpOBaHUU MHPOBO33pEHUS H OOIIEH KyJIbTypbl YeEJIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIECHHUS K CBOEMY 3J0pPOBBIO M TPUPOIHOMN

cperne;
BJIaJICHUE  CHCTEMOW  XMMHYCCKHX  3HAHHWHA, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloNIue TIOHATHS — XUMHUYECKHH DJJIEMEHT, aToM, SApO aroMma,

M30TOIIBI, SJICKTPOHHAsI 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTANIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUSI aToMa, TUOpUIM3aIisl aTOMHBIX OpOWTalied, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPULATEIBLHOCTb, CTEINEHb  OKHUCIICHUS,
XUMUYecKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METa/UInuecKas, BOJOpOAHAs),
KPUCTAJUIMYECKAsT PEIIETKA, XUMHUYECKas peaklus, pacTBOpP, OSJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, 3JEKTPOJUTHUYECKAST JIHCCOLMALNS, CTENEHb JUCCOLMAIWH,
BOJIOPOJIHBIN TOKa3aTelb, OKHCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ ekt
XUMHUYECKON pEaKIUH, CKOPOCTh XUMHUUYECKON PEAKIIUHN, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOpHUs INEKTPOJUTHUECKON TUCCOIMALUM, TEPUOIUYECKUN
3akoH [[.. MeHnneneeBa, 3aKOH COXpPAaHEHHUSI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILCHUS SHEPTUM MPU XUMHUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUN SI3bIK
XUMHWHU, MHPOBO33PCHUECCKHE 3HAHUA, JIEKAIIUE B OCHOBE IMOHUMAHMS
OPUYMHHOCTA U CHCTEMHOCTHM  XUMHUYECKUX  SBJICHUWA;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUH BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIPHOM U
HAaAMOJIEKYJISIDHOM  YPOBHSIX; IPEACTABICHHUS O MEXaHU3Max XUMHYECKHUX
peakuuii, TEPMOJAMHAMMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, 0 XMMHYECKOM pPABHOBECHUH, PACTBOpPAX U JUCHEPCHBIX CUCTEMAX;
(akTONOrMYeCKue CBEJEHUS O CBOMCTBAX, COCTaBE, MOJYYEHHH M OE€30MacHOM
WCIIOJIb30BAaHUN BaKHEUIIMX HEOPTraHUUECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NESITEIbHOCTA ~ YeJOBEKa, OOMIMX  HAay4YHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHHWI: BBISBIIATh XapaKTEpHbIE MPHU3HAKU TOHITHH,
YCTaHABJIMBATh UX B3aWUMOCBSA3b, UCIIOIb30BaTh COOTBETCTBYIOIIUE IOHITUSA IPU
OMMCAHUU HEOPraHUYECKUX BEMIECTB U UX MPEBPAIICHUI;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJHKY JIJISI
coctaBieHus (OpMYNT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIIUi,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
BEILECTB;

c(hOpMUPOBAHHOCTH YMEHUS ONPEACNIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BUJ XUMHYECKON CBSI3U (KOBaJIEHTHas,
MOHHAsl, METAJJIMYEeCKasi, BOAOPOJHAsA), THUI KPUCTAUIMYECKON  PpemeETKU
KOHKPETHOI'O BEILECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBACHSTH 3aBHCHUMOCTb CBOMCTB BEILECTB OT
BUJA XUMHYECKOM CBSI3M W THUNA KPUCTALUIMYECKOW pEmEéTKkd, OOMEHHBIA U
JOHOPHO-aKILENTOPHBI MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

chOpMUPOBAHHOCTh ~ YMEHHMI:  KJIAcCU(UIMPOBATH:  HEOPraHUYECKUE
BEIECTBA 0 UX COCTABY, XUMHUUECKUE PEAKIUU 10 PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pearupyrouux BeUIEeCTB, TEIUIOBOMY 3G (DEKTy peakuuu, U3MEHEHHIO
CTENEHEl OKHUCIEHUS JJIEMEHTOB, OOpPaTMMOCTH, YYacTUIO KaTajlu3aropa u
JPYTHE); CAMOCTOATENHLHO BHIOMPATh OCHOBAHUSL M KPUTEPUU JIJIs1 KJIaCCU(PUKALIMU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIMIL;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI MNEPUOAUUYECKOTO 3aKoHa /I,
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y MPOTHOCTUYECKYIO (DYHKIIUU;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHWYECKMX JJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuonnueckorn  cucrtemsl  J[.MI.  MenngeneeBa,  UCHOJIb3ySl  TOHSTHUA
«QHEPreTUYECKUE YPOBHH», «IHEPreTUUECKHUE MOJYPOBHU», «S-, p-, d-aTOMHbIE
opOUTANIN», «OCHOBHOE W BO30YKIEHHOE JHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMUMHUYECKHUX DJIEMEHTOB U MX
coeAuHeHUM no mnepuoaaM u rpynnaM Ilepumommueckon cucremsr /. N
MeHnneneeBa, BAJIEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAaHHOCTh ~ YMEHMM: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHAYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYILIECTBOBAHHE TEHETUYECKOM CBSI3M MEXKIAYy HEOPraHWYECKHMMHU BEIIECTBAMHU C
MIOMOIIBIO YPABHEHUM COOTBETCTBYIOINX XUMHUUYECKUX PEAKIIN;

c()OPMUPOBAHHOCTh ~YMEHHUSI  PACKpbIBaThb CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOTO OanaHca
ATUX PEAKLUH; peaklril MOHHOrO OOMEeHa MYyTEM COCTaBIEHUA UX MOJHBIX H
COKpAaIllEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMd  THUAPOIU3d;  peaklui
KOMIIJIEKCOOOpa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB ITMHKA U AIFOMUHUS);



C(OPMUPOBAHHOCTb YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIUi C y4€TOM HUX DHEPreTHMUECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMYECKOM peaklMM B 3aBUCUMOCTH OT pPa3IMYHBIX
(akTOpOB, a TAKXKE XapaKTEP CMEIIECHUS XUMHUYECKOTO PABHOBECHS MO/ BIUSIHUEM
BHENTHUX Bo3aeicTBull (mpunnun Jle [atense);

c()OPMUPOBAHHOCTh yYMEHMSI XapaKTEPHU30BaTh XUMHUYECKHUE PpEaKIIMH,
JeKallue B OCHOBE MPOMBIIIJIEHHOTO TOMYYEHUs CEpHOM KHUCIOThI, aMMHaKa,
o0mye Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJACTB; 1E€JI€cCO00pa3HOCTh
NPUMEHEHHUs HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-T10JIb34;

c(OpMUPOBAHHOCTh BIIQJICHUS CHCTEMOM 3HAaHUW O METOJaX Hay4YHOIO
NO3HAHUSl SABJIIEHUW TPUPOALl — HAOIIOJEHUEe, H3MEpEHUEe, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peajbHbIA U MBICICHHBIH ), HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHATh 3TH 3HAHUS TIPU SKCIIEPUMEHTATBHOM HCCIIEIOBAaHUH BEIIECTB
U sl OOBSCHEHUS XUMHYECKHX SIBICHUH, HMEIONMX MECTO B TMIPUPO/IE,
IPAKTUYECKOMN NEeITELHOCTH YEJIOBEKa U B MOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISATh B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU M TIPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB s
00J1ee 0CO3HaHHOTO TOHUMAaHUSI MaTEPUaIbHOIO €IMHCTBA MUPA;

c()OPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACYETHI: C HCHOJIb30BAHUEM
HNOHATUN «MaccoBast J0JIsl BELECTBA B PAaCTBOPE» U «MOJIIpPHAsl KOHILIEHTPALMsD;
Macchl BEIIECTBA WM 00bEMA Tra3a MO0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOUIMX B PEAKIMM BELIECTB; TEIJIOBOTO 3(dekTa
peaKIy; 3HaYEHUs BOJOPOIHOrO TOKa3aTelii PacTBOPOB KHUCJIOT U IIEIOYEH C
W3BECTHOM CTEMEHBIO JHUCCOLMAIMU; Macchl (00BbEéMa, KOJMYECTBA BEIECTBA)
OPOAYKTa PEaKIUU, €CIM OJTHO U3 MCXOAHBIX BELIECTB JIaHO B BUJE pacTBOpa C
onpeIeIEHHON MacCOBOW JI0JIEM pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BbIXOAA NPOAYKTa pPEAKUUU; OOBEMHBIX OTHOILIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENILHO IUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUA  DKCINEPUMEHT  (IIPOBEIEHHUE  pPEaKIUd  HOHHOIO  OOMEHa,
MOJITBEPK/ICHHE KaUeCTBEHHOI'O0 COCTaBa HEOPraHMUYECKUX BEIECTB, OMpECIICHUE
Cpellbl PacTBOPOB BEIECTB C MOMOIIBIO HMHIAUKATOPOB, HM3YyYCHUE BIUSHUS
pa3auuHbIX  (PAKTOPOB HA  CKOPOCTh  XMMHYECKOW  pEaKIUu, pEeLICHUE
SKCIIEPUMEHTAIbHBIX 3a7auy Mo TemaMm «Metawsl» U «Hemeramsny) c
coOroIeHueM TpaBui 0€30MacHOro0 OOpaIleHUs C BEMIECTBAMHU U JJAOOPaTOPHBIM
obopynoBaHueM, (OpPMYyIUpOBaTh LEdb HCCIENOBaHUS, NPEIACTaBIATH B
pa3nuyHO (opme pe3yabTaTbl SKCIEPUMEHTA, aHAIU3UPOBaTh U OLCHUBATh HX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTH YMEHHI: COOTIOAATH TPABHIIIA MTOIH30BAHUS XUMHIECKOU
nocyiol W JabopaTOpHBIM O0OpyIOBaHUEM, OOpaIleHUs C BeEIIeCTBAMU B
COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIMOJHEHUIO J1a00paTOPHBIX XUMHUYECKHUX
OIBITOB, 3KOJIOTMYECKH L€IeCO00pa3HOro MOBENECHHUS B OBITY W TPYAOBOM
NEATEIbHOCTU B LEJSAX COXPAHEHHUSI CBOETO 3J0POBbs, OKPYXAIOLIEH MPUPOIHON
cpenbl W JIOCTHXKEHUsSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOTO JEHCTBUS HA YKWBBIC OPraHU3Mbl OMPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMAas cMbIch rtokasaress [11K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYHIECTBIIATh II€JICHANPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAINK B PA3TMYHBIX UCTOUYHUKAX (HaydyHas ¥ y4eOHO-Hay4dHas
JIUTEepaTypa, cpeacTBa MaccoBoil nHpopmaru, UHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBATH XMMHUYECKYIO MH(pOpMaIIUIO, repepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C MTOCTABJICHHOW y4eOHOMU 3a1aueii.
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' P P A e https://m.edsoo.ny/ff0d3a16
byrneposa
Uroro no pazneny 8
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b K
3.2 keToHbl. KapOoHOBBIE KHCIOTHL. CIIOXKHBIC 21 nonmorexa LIO
https://m.edsoo.ru/863eafec
a¢upsl. XKupsl
33 S Ep— 9 bub6muorexa IIOK
https://m.edsoo.ru/863eafec
Uroro no pazneny 41
Pa3nen 4. A3oTconep:kamue OpraHudecKue coeIuHeHus
4.1 AMUHBI. AMMHOKUCHOTEI. beku 12 bubmiorexa IIOK
https://m.edsoo.ru/863eafec
Uroro no pazneny 12
Paznen 5. BoicOkOMOJIEeKYJISIPHBIE COCMHEHUS
5.1 BricokomonekysipHbIe COSTMHEHUS 6 bubmorexa [IOK
https://m.edsoo.ru/863eafec
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102




11 KVIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrtpoasnsbie | IlpakTHyeckue (mupp )
NMporpaMmmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepuoguueckuii 3aKox
bubmioreka [IOK
1.1 n [lepuoauyeckas cucTeMa XUMHYECKHX 9 0 0
https://m.edsoo.ru/863eafec
snemenToB /JI. 1. MenzaeneeBa
12 Ctpoenue BeniecTBa. MHOT0oOpasue 1 | 0 bubmoteka [JOK
’ BEILIECTB https://m.edsoo.ru/863eafec
bu6mmoreka [JOK
1.3 X 1 1 3
HMHTTCCIHE peariin ? https://m.edsoo.ru/863eafec
Hroro no pasaeiy 39
Pa3znen 2. Heopranuueckast xumust
bu6mmoreka [JOK
2.1 H 1 1
CMETAILIE 3 3 https://m.edsoo.ru/863eafec
2.2 Mertansl 23 1 2 bubmorexa [OK
https://m.edsoo.ru/863eafec
Uroro no pazneny 54
Paznena 3. XuMus ¥ KU3Hb
31 Mertoanl MOo3HaHNUA B XUMHUU. XUMHUS 1 9 0 0 bu6moreka [JOK
’ JKU3Hb https://m.edsoo.ru/863eafec
Hroro no pasaeiy 9




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka KonTpoabubie | IlpakTuyeckue A p
n/n Bcero H3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[IpeameT n 3HaYEHNE OPraHUYECKON
| XUMUH, IPEJCTABICHUE O | 0 0 bubmioreka [IOK
MHOT'000pa3uu OpraHuYecKux 04.09.2024 | https://m.edsoo.ru/ff0d3al6
COeIMHEHUN
DNEKTPOHHOE CTPOCHUE aTOMA
) yriaepojia (OCHOBHOE U BO30YX/IEHHOE 1 0 0 bubmuorexa LIOK
cocTosiHus). BaneHTHBIC 05.09.2024 | https://m.edsoo.ru/ff0d3al6
BO3MOKHOCTH aTOMa yrJiiepoaa
XuMHYecKast CBSI3b B OPraHUYECKUX
3 COCIMHEHUSIX. MeXaHU3MBbI | 0 0 bu6moreka [JOK
00pa3oBaHMsI KOBAJICHTHOM CBSI3H, 06.09.2024 | https://m.edsoo.ru/ff0d3al6
CrocoObl pa3peiBa CBs3€Ei
Teopust CTpoeHUs OpraHUYECKUX bubmmorexa [IOK
4 . 1 0 0
coenuHenut A. M. bytieposa 11.09.2024 | https://m.edsoo.ru/ff0d3al6
Buasl uzomepun: cTpykTypHas,
5 MIPOCTPaHCTBEHHAS. DJIEKTPOHHBIE | 0 0 bubmuorexa LIOK
3¢ eKTh B MOJEKYJIaX OPraHUuIeCKUX 12.09.2024 | https://m.edsoo.ru/ff0d3al6
COeMHEHUN
[IpencraBnenue o knaccuukanuu u
b uka bubmoteka IJOK
6 CHUCTEMaTH4eCcKasi HOMEHKJIATypa 1 0 0
13.09.2024 | https://m.edsoo.ru/ff0d3al6
(IUPAC) oprann4eckux BeIIeCTB




. Knaccudukanus peakuuii B bu6mmoreka [JOK
OpraHUYEeCKOW XUMUHU 18.09.2024 | https://m.edsoo.ru/ff0d3al6
8 Cucrematu3anus 1 0000IIeHne bu6moreka [JOK
3HAHUH T10 TEME 19.09.2024 | https://m.edsoo.ru/ff0d3al6
AJIKaHBI: TOMOJIOTHYECKUN AT,
oOmast opmyIia, HOMEHKIIATYpa U
9 Hsi)Jllwe 251 panyeK OHHOE U P bubmorexa TIOK
pHA, P 20.09.2024 | https://m.edsoo.ru/ff0d3al6
MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKY I
du3znyecKkne 1 XUMUYECKUE CBOKMCTBA bubmoteka [JOK
10
aJIKaHOB 25.09.2024 | https://m.edsoo.ru/ff0d3al6
Haxoxnenue ankaHoB B IpUpoOJE.
11 Croco0BI IOJIydeHH U IPUMEHEHNE bubmorexa HOK
i p 26.09.2024 | https://m.edsoo.ru/ff0d3al6
aJIKaHOB
[uknoankansl: obmas hopmyna,
HOMEHKJIaTypa U U30Mepusl,
12 0COOEHHOCTHU CTPOCHHS U bubmorexa TIOK
pu 27.09.2024 | https://m.edsoo.ru/ff0d3al6
XUMHUYECKHUX CBOMCTB, CIIOCOOEI
MOJIYYEHUS U IPUMEHECHUE
Pewienne pacu€THbIX 3a1a4 Ha
OIIPEEIICHUE MOJIEKYJIIPHOU
(hopMyJIBI OPraHUYECKOro BEMIECTBA
13
110 MAaCCOBBIM JIOJISIM aTOMOB 02.10.2004
DJIEMEHTOB, BXOISIINX B €I'0 COCTAB.
Cucrematusanus 1 00001eHHE
3HAHUM I10 TEME
AJIKEHBI: TOMOJIOTHYECKUN PSI,
14 obmias popmyia, HOMEHKIAaTypa bubmmorera [IOK
tHast QOpMya, ypa, 03.10.2024 | https:/m.edsoo.ru/ff0d3al6

OJICKTPOHHOC U MPOCTPAHCTBCHHOC




cTpoeHue Monekyil. CTpyKTypHas U
LUC-TPaHC-U30MEPHS AJIKEHOB

L5 du3nvecKre ¥ XUMHIESCKHIE CBOMCTBA bubmoteka IJOK
ankeHoB. [IpaBuno MapkoBHUKOBA 04.10.2024 | https://m.edsoo.ru/ff0d3al6
16 CniocoObl OJIy4eHUsI ¥ IPUMEHEHHE bubmotexa [JOK
aJIKCHOB 09.10.2024 | https://m.edsoo.ru/ff0d3al6
[IpakTueckas padorta Ne 1 mo teme
17 "HOj‘Iy‘le”HI/Ie STUJIEHA U U3YUYEHUE €r0 10.10.2024
CBOWCTB
Pemenune pacu€THbIX 3a1a4 Ha
18 ONpEIEICHUE MOJIEK YIS PHOM 11.10.2004
(hopMyJBI OPraHUYECKOro BEMIECTBA
AJIKaieHbI: CONPsHKEHHBIE,
19 M30JIMPOBAHHbBIC, KYMYJIMPOBaHHBIC. bubmmorexa [IOK
Oco06eHHOCTH AJIEKTPOHHOT' O 16.10.2024 | https://m.edsoo.ru/ff0d3al6
CTpOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX bubmotexa [JOK
JIMEHOB 17.10.2024 | https://m.edsoo.ru/ff0d3al6
)1 CriocoObl OJTy4eHUsI ¥ IPUMEHEHHE bubmuotexa [JOK
aJIKaIHEHOB 18.10.2024 | https://m.edsoo.ru/ff0d3al6
AJIKMHBI: TOMOJIOTHYECKUM AL,
obmias popmyaa, HOMEHKIATYPa,
22 SHGKTp(()bHHpOCYI/I HpOCTpaHCTBzII;HOG bu6mmorexa [IOK
23.10.2024 | https://m.edsoo.ru/ff0d3al6
CTpOEHHUE MOJIEKYJI, (PU3HUECKUE
CBOMCTBa
23 XVWMHUYECKHUE CBOMCTBA aJIKUHOB bubmmorera [IOK
24.10.2024 | https://m.edsoo.ru/ff0d3al6
24 KauecTBeHHBIE peakuy HA TPOUHYIO bubmmorexa [IOK




CBSI3b 25.10.2024 | https://m.edsoo.ru/ff0d3al6
55 CrocoObl OJIyYCHHS M IPUMCHEHUE bubmmorexa [IOK
AJIKHHOB 06.11.2024 | https://m.edsoo.ru/ff0d3al6
26 Pewenne 3amad: pacuérel o
YPaBHEHHMIO XMMHUYECKOM peakuu 07.11.2024
7 Cucrematusanus 1 00001eHHE
3HAHUH MO TEME 08.11.2024
ApeHBbI: TOMOJIOTHUECKHH pAl, o01as
OpMyJia, HOMEHKJIATypa.
28 gHEKTy OHHOE U MPOC ypaHCTBeHHoe bubmorera TIOK
P poetp 13.11.2024 | https://m.edsoo.ru/ff0d3al6
CTpOEHHUE MOJIEKYJ O€H301a U
TOJIyOJIa, X (PU3NYECKHUE CBOWCTBA
29 XUMHUECKHE CBONCTBA APEHOB: bubmmorexa [IOK
peaKkIny 3aMeIeHUs 14.11.2024 | https://m.edsoo.ru/ff0d3al6
XVWMHUYECKHUE CBOMCTBA apEHOB:
30 €aKIUHM IPUCOCANHCHMS, OKUCIICHUE bubmorera TIOK
PEAIIII TPHCOCA : 15.11.2024 | https://m.edsoo.n/ff0d3al6
TOMOJIOTOB O€H30J1a
31 Oco0eHHOCTH XUMHYECKHUX CBOWCTB bu6moreka [JOK
CTHpOJIa 20.11.2024 | https://m.edsoo.ru/ff0d3al6
Pemenne pacu€THbIX 3a1a4 Ha
32 i
OTIPEICIICHNE MOJIEKYIISIPHON 51.11.2004
(hopMyJIBI OPraHUYECKOro BEMIECTBA
13 CriocoObl OJIYYCHHUSI ¥ IPUMECHCHHE bubmmorexa [IOK
apeHOB 22.11.2024 | https://m.edsoo.ru/ff0d3al6
I'enernueckas CBA3b MEXKIY
34 a3JUYHBIMH KJIaCCaMHu bubmorera TIOK
P 27.11.2024 |  https:/m.edsoo.ru/ff0d3al6
YTIIEBOIOPOJIOB
35 Pacuérbl o ypaBHEHUSM XUMUYECKUX




peakiuii. CucteMaru3anus u 28.11.2024
0000111eHYE 3HAHUI IO TEME

36 [Ipuponuslii ra3. [lonyTHble bubmmoreka LIOK
He(TIHBIE Ta3bl 29.11.2024 | https://m.edsoo.ru/ff0d3al6

37 KameHnHblli yroib ¥ IPOAYKTHI €r0 bubmmorexa [IOK
nepepadoTKu 04.12.2024 | https://m.edsoo.ru/ff0d3al6
Hed b 1 criocoOs1 e€ nmepepaboTKH.

38 [IpumeHeHue NPOAYKTOB bubmorexa [OK

05.12.2024 | https://m.edsoo.ru/ff0d3al6

nepepaboTKu HeTH
I'enernueckas CBA3b MEXKIY

39 pa3IM4YHBIMA KJIaCCaMHu butmmorexa [IOK

06.12.2024 | https://m.edsoo.ru/ff0d3al6

YTIIE€BOI0POJIOB
I'anorenonpousBoIHBIE

40 YIJIEBOOPOJIOB: AJICKTPOHHOE bu6moreka [JOK
CTPOEHHUE; PEAKIINU 3aMeIlICHUS 11.12.2024 | https://m.edsoo.ru/ff0d3al6
rajoreHa
JleiicTBHE 1IE€NI0YEN HA

41 rajoreHpon3BOAHBIE. bu6mmoreka [JOK
BzaumoneiicTBue quraioreHaakaHoB 12.12.2024 | https://m.edsoo.ru/ff0d3al6
C MarHMEeM M IIMHKOM

47 Cucrematnzanuus U o0o01IeHne
3HaHUM Mo pazaeny "YrieBoaopobl" 13.12.2024

43 Kontponphas pabora o reme
"YraeBogopoasr" 18.12.2024
[IpenesbHBIC OJTHOATOMHBIC CITUPTHI:

44 TOMOJIOTHYCCKUI PsijI, 00IIast bu6moreka [JOK
(dbopmyna, CTpOEHHE MOJIEKY T, 19.12.2004 | https://m.edsoo.ru/ff0d3al6

H30MepHs, HOMEHKJIAaTypa,




Kkjaccupukanus, GU3ndecKre

CBOMCTBA
45 XUMHYECKHEe CBONCTBA MPEeAebHbIX bubmmoreka LIOK
OHOATOMHBIX CHUPTOB 20.12.2024 | https://m.edsoo.ru/ff0d3al6
46 CniocoObl OJIy4eHUsI ¥ IPUMEHEHHE 75.12.2004 bubmotexa [JOK
OIHOATOMHBIX CIIMPTOB https://m.edsoo.ru/ff0d3al6
[IpocTthie ahupsl: HOMEHKIATYpA U
47 n30MepHs, 0COOEHHOCTH (PU3NIECKHUX 26.12.2024 bubmorexa [OK
. https://m.edsoo.ru/ff0d3al 6
Y XUMHUUYECKHX CBOMCTB
MHOroaToOMHbIE CIUPTHI: Eu6 OK
48 STWJICHTJIMKOJIb U TTIULEPUH, UX 27.12.2024 nbmmotexa L
. https://m.edsoo.ru/ff0d3al6
(bu3nUecKre 1 XUMHIECKIE CBOMCTBA
49 CriocoObl OJIYYCHHSI ¥ IPUMECHCHHE 09.01.2025 bubmmorexa [IOK
MHOT'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/ff0d3al6
DeHoII: CTPOEHNE MOJIEKYJIBI, Bt OK
50 (usngeckue cBoicTBa. TOKCHYHOCTD 10.01.2025 nommorexa L1
https://m.edsoo.ru/ff0d3al6
(dhenomna
bubmioreka [IOK
1 X 7 15.01.202
5 MMHUYECKHE CBOMCTBA (heHoIIa 5.01.2025 hitps://m.cdsoo.ru/f0d3al6
57 CriocoObl OJTy4eHUsI ¥ IPUMEHEHHE 16.01.2005 bubmuotexa [JOK
(dhenomna https://m.edsoo.ru/ff0d3al6
[Tpaktrueckas padota Ne 2. Pemenue
53 SKCIIEPUMEHTAJIbHBIX 33724 0 TEME 17.01.2025
"CrnupTsl ¥ peHOTBI"
54 CHCTeli/IaTI/IsauI/IsI u o0o01IeHune 2 012025
3HaHUH 10 TEME
55 AJbJIETH]IBI M KETOHBI: 3JIGKTPOHHOE 73.01.2025 Bbu6moreka [JOK

CTpOEHHE KapOOHUIIbHON TPYIIIbI;

https://m.edsoo.ru/ff0d3al6




TOMOJIOTHYECKUE PSABI, 001I1ast
dbopmyna, ©30MEpHUS U HOMEHKJIATypa

ATbaEruibl U KETOHBI: (pu3ndeckue bubmmorexa [IOK
56 . 24.01.2025
CBOMCTBA; PEaKINU IIPUCOECINHECHUSA https://m.edsoo.ru/ff0d3al6
57 Peaknuu okucieHnsa U KauecTBEHHEIE 29.01.2025 bu6mmoreka [JOK
pEaKINU albJIEruI0B U KETOHOB https://m.edsoo.ru/ff0d3al6
53 CriocoOblI OJTYYEeHHUSI AJTbICTUIO0B U 30.01.2025 bubmmoreka [IOK
KETOHOB https://m.edsoo.ru/ff0d3al6
OIHOOCHOBHBIE MPEETbHBIC Eub 10K
nommorteka
59 0 0 31.01.2025
KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH hitps://m.edsoo.rw/f0d3al6
CTPOEHUS UX MOJIEKYJ
H30oMepusi 1 HOMEHKIIATYypa
bu6moreka [JOK
60 0 05.02.2025
KapUOHOBBIX KHUCIIOT, UX (pu3nueckue hitps:/m.edsoo.ru/ff0d3al6
CBOICTBa
61 XUMHUYECKHE CBOMCTBA MPEAEIbHBIX 06.02.2005 bubmotexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT https://m.edsoo.ru/00adb6bb
Oco0eHHOCTH CBONCTB MypaBbUHOM Eu6 10K
nonmorTeka
2 .M 07.02.2025
6 kncnotl. Muoroobpasie https://m.edsoo.ru/00adb6b6
KapOOHOBBIX KHCIIOT
OCoOEHHOCTH CBOMCTB:
HEMPEIENbHBIX U APOMATHUECKUX
63 KapOOHOBBIX, TUKAPOOHOBBIX, 12.02.2005 bubmioreka [IOK
TUPOKCUKAPOOHOBBIX KUCIIOT. https://m.edsoo.ru/00adb6b6
[IpencraBuTenu BrICIIUX KapOOHOBBIX
KHUCIIOT
64 [ToHsiTHE O MPON3BOIHBIX 13.02.2025 bubmmorexa [IOK
KapOOHOBBIX KUCIOT https://m.edsoo.ru/00adb6bb
65 CriocoOblI TOJTYy4EeHUSI ¥ IPUMECHCHHE 14.02.2025 | bubmmotexa [JOK




KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/00adb6b6

CrnoxHbie 2(UPHI: TOMOJIOTUYECKHIHA

bu6moreka [JOK

66 psia, obmiast hpopMyna, U3OMepUs U 19.02.2025 hitps://m.edsoo.r/00adb6b6
HOMEHKJIATypa

67 duzryuecKre U XUMUYECKUE CBOMCTRA 20.02.2025 bu6mmoreka [JOK
3¢upoB https://m.edsoo.ru/00adb6b6
Pewenue pacu€THbIX 3a1a4: 10

68 YPaBHEHUIO XUMUYECKON peilKI.IPIPI, Ha 1.02.2005 bubmmoreka [IOK
OIpEIETIEHU € MONEKYIIAPHON https://m.edsoo.ru/00adb6b6
(hopMyIbl OpraHNYECKOro BelecTBa
[IpakTueckas padorta Ne 3. Pemenue

69 JKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 26.02.2025 bubmuorexa LIOK
"Kap6onoBsie kuciaorbl. Cl10KHbIE https://m.edsoo.ru/00adb6b6
3¢ups!"

70 Kupsr: CTpOGHI/I(%: ¢busnyeckue u 27002025 bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA (THAPOIIN3) https://m.edsoo.ru/00adb6b6
Oco0eHHOCTH CBOMCTB KHUPOB, BuiG OK

71 COJleprKallliX OCTATKU HEeMpeaeabHbIX 28.02.2025 nosmotera 1

https://m.edsoo.ru/00adb6b6
KUPHBIX KUCTOT. JKUpHhI B mpupoae
MBpl1a KaK CONM BBICIINX KapOOHOBBIX

79 KHUCJIOT, KX MOIOIIIEE JIeH CTBHE. 05.03.2025 bubmioreka [IOK
[ToHATHE O CHHTETUYECKUX MOKOLIUX https://m.edsoo.ru/00adb6bb
cpenctBax (CMC)

I'enernueckas CBSA3b YrieBOAOPOIOB
o P Bu6morexa IJOK
73 Y KHCIIOPOCOIEPIKATINX 06.03.2025
https://m.edsoo.ru/00adb6bb
OpPraHUYECKUX BEIIECTB
74 Pacuérsl 10 ypaBHEHHSM XUMUYECKUX 07.03.2025

peakuit




Cucrematusanus u 00001IeHNE

75 b 12.03.2025
3HaHUU 1O TeMe
OO6m1ast XxapaKTeprCTHKA YTIJIEBOJIOB U
R P P o A bubmoteka IJOK
76 KJIaccu PUKaIus yriieBogoB (MOHO-, 13.03.2025
https://m.edsoo.ru/00adb6b6
TV~ U TIOJICaXapHUIbl)
77 MOIjocaxapI/mH: dusngeckue 14.03.2025 bubmuotexa [JOK
CBOMCTBA Y HaXO0XIECHUE B IPUPOIE https://m.edsoo.ru/00adb6b6
78 IIpumMeHeHrE rIMOKO03bI, €€ 3HAUCHUE B 19.03.2025 bubmmoreka [IOK
JKU3HEIEATEIbHOCTH OpraHn3Ma https://m.edsoo.ru/00adb6b6
ncaxapubl: caxapo3a, MajabTo3a U
79 fammap I?axom GII{)I/IG B MIPUPOJIE U 20.03.2025 brbmorexa [OK
' A prpon o https://m.edsoo.ru/00adb6b6
MPUMEHEHUE ANCaXapuIoB
[Tonucaxapuasl: cTpoeHHe 21.03.2025
bu6mmoreka [JOK
80 MaKpOMOJICKYJI, GU3HUECCKUE U
. https://m.edsoo.ru/863eafec
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
81 [TonsiTue 00 MCKYCCTBEHHBIX 02.04.2025 bubmmoreka [IOK
BOJIOKHAX https://m.edsoo.ru/863eafec
Pemenue pacueTHbIX 3a1a4 Ha 02.04.2025
22 OTIpEIEICHHE JIOM BBIXO/1a MIPOTYKTa
peaKuuu OT TEOPETUUECKU
BO3MO>XHOT'O
23 Cucrematusanus u 000011eHIE 03.04.2025
3HAHUU MO pa3aeny
KonTponpHas pabora 1o Teme 04.04.2025
84 "Kucnoponconepxariue
OpraHUYECKHEe COeTMHEHU"
25 AMUHBL: KJ1accuduKaIus, CTpoeHUE 09.04.2025 bubmotexa [JOK

MoJIeKYJI, o0mas Gpopmyia, u3oMepus,

https://m.edsoo.ru/863eafec




HOMEHKJIaTypa U (pU3NUYECKHE

CBOMCTBA
XUMHYECKHUE CBOMCTBA 10.04.2025 bubmmorexa [IOK

86
anidaTuuecKkux aMIUHOB https://m.edsoo.ru/863eafec
AHUIVH: CTPOEHUE aHUJIMHA, 11.04.2025

87 0COOEHHOCTH XMMHYECKHUX CBOWCTB bu6amorexa [IOK

https://m.edsoo.ru/00adb6b6

aHUJIMHA

28 CriocoOblI OJIYYEeHHUSI ¥ IPUMEHECHHE 16.04.2025 bubmotexa [JOK
amupaTHIECKUX aMHHOB https://m.edsoo.ru/00adb6b6
AMMHOKHCIIOTBI: HOMEHKJIATypa U 17.04.2025

29 nu3zomepus, (pu3nyecKue CBONCTBA. bubmuorexa LIOK
OtnenbHbIE TPEACTABUTEH O https://m.edsoo.ru/00adb6bb
AMUHOKHCIIOT
XUMHUYECKHE CBOICTBA aMHUHOKH CIIOT, 18.04.2025
WX OMOJIOTHYECKOe 3HAUCHHE

20 aMUHOKUCTOT. CUHTE3 U THUIPOJIN3
METTUIOB

91 benku kak npupogHBIE TOJUMEPHI; 23.04.2025 bubmmoreka [IOK
CTPYKTYpBI O€JIKOB https://m.edsoo.ru/00adb6b6

92 XUMHUYECKHE CBOMCTBA OCIIKOB 24.04.2025 bubmorexa [OK

https://m.edsoo.ru/00adb6b6

AzoTcoaepxaime 25.04.2025

93 TeTePOLUKINYECKAE COCANHECHUS. bubmuorexa LIOK
HyxenHoBbIE KMCIOTHL: COCTaB, https://m.edsoo.ru/00adb6b6
CTpOeHUE U OHoJoruyeckas poib
[Tpaktueckas padota Ne 4. Pemenue 30.04.2025

94 JKCMEPUMEHTAIBHBIX 33]1a4 [0 TEME

"A3oTcoaepKale opraHuyecKkue




coenuHenud"

95

[IpakTrueckas padbora Ne 5. Pemenue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Pacnio3zHaBaHuE OpraHUYECKUX
coequHeHnn"

06.05.2025

96

KonTtponbsHas pabora o reme
"AzoTcoaepKalie OpraHu4ecKue
coeAuHeHus"

07.05.2025

97

OCHOBHEBIE TOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U
METOJIbl UX CHHTE3a —
MOJIMMEPHU3ALINS U TTOJMKOH/ICH Callus

08.05.2025

bu6mmnoreka [JOK
https://m.edsoo0.ru/00adb6b6

98

[Tnactmaccel. YTunuzauus u
nepepadoTKa MIacTHKa

14.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

99

OnacToMepbl: HaTypaJbHbIN
CUHTETHYECKUE KaydyKu. Pe3nna

15.05.2025

100

BoulokHa: HaTypasbHbIE,
HCKYCCTBEHHbIE, CHHTETHYECKHE.
[Tonmmmeps! cnenuaabHOroO
Ha3Ha4YCHUS

16.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

101

[Ipaktrueckas padota Ne 6. Pemenue
IKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Pacno3HaBaHue jacTMacc 1
BOJIOKOH"

21.05.2025

102

O60011eHe U cucTeMaTU3aIus
M3Y4YE€HHOT0 MaTepHasa o Teme
"BBICOKOMONEKYIISIpPHBIE COETUHEHNA"

22.05.2025

OBUIEE KOJIMYECTBO YACOB I10

102




ITPOTPAMME




11 KVIACC

KoaunyecTBo yacos DJIeKTPOHHbBIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IIpakTnueckue
n/n Bcero U3yYCHUSs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX sAJIEP. | 0 0 bubmotexa [JOK
Xumuueckuit 3aeMeHT. M30Torb! 04.09.2024 | https://m.edsoo.ru/00adb6b6
) CrpoeHue 3J1eKTPOHHBIX 000JI0U€EK 1 0 0 bubmmoreka LIOK
aTOMOB, KBAHTOBBIC YK CJIA 05.09.2024 | https://m.edsoo.ru/00adb6b6
Knaccuukanust XuMudeckux bubmmorexa [IOK
3 1 0 0
3JIEMEHTOB (-, p-, d-, f-3eMeHTbI) 06.09.2024 | https://m.edsoo.ru/00adb6b6
Pacnipenenenue 3neKTpoHOB 1O bubmuorexa LIOK
4 1 0 0
ATOMHBIM OPOUTAJISIM 11.09.2024 | https://m.edsoo.ru/00adb6b6
DJIEeKTPOHHBIE KOH(UTYpAIIMd aTOMOB
5 SHGMGII-:I)TOB B OCHOIZII)-IOI\?II 1:/1 ’ 1 0 0 bubmmorera [IOK
R 12.09.2024 | https://m.edsoo.ru/00adb6b6
BO30YXKJIEHHOM COCTOSIHUH
6 DNEeKTPOHHBIE KOHPUTYPAIIMHA HOHOB. | 0 0 bu6mmoreka [JOK
DNEeKTPOOTPHUIATEIHHOCTD 13.09.2024 | https://m.edsoo.ru/00adbob6
Ilepnonnueckuii 3aK0H U
[Tepuomuueckas cucTeMa XUMHYECKUX
7 snemenToB J[. 1. MeHnneneeBa, CBSI3b ¢ 1 0 0 bubmorera TIOK
v Ve ’ 18.09.2024 |  https://m.edsoo.ru/00adb6b6
COBPEMEHHOW TEOPHEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
g XUMHYECKUX DJICMCHTOB U | 0 0 bu6mmoreka [JOK
00pa3yeMbIX UMHU TTPOCTHIX U CIIOKHBIX 19.09.2024 | https://m.edsoo.ru/00adb6b6
BEII[ECTB 10 TPYTIaM U MEPUoaam




Cucrematusanus u 00001IeHNE

bu6mmoreka [JOK

KOHLIeHTparus"

? 3HaHUIH 10 TEME 20.09.2024 | https://m.edsoo.ru/00adb6b6
Bunnl xumudueckoi ¢Bga3u. MexaHU3MBbI

10 00pa3oBaHMsI KOBAJICHTHOM CBSI3H. bubmmorexa [IOK
Bonoponnas cBsi3b. 25.09.2024 | https://m.edsoo.ru/00adb6b6
MexMOJIeKy I pHBbIE B3aUMOICHCTBUS
BanenTHOCTh M BaJICHTHBIE

1 BO3MOKHOCTH aTOMOB. CBS3b bubmioreka [IOK
AJIEKTPOHHOHN CTPYKTYPBI MOJIEKYJI C 26.09.2024 | https://m.edsoo.ru/00adbob6
WX T€OMETPUUECKHM CTPOECHUEM

12 IIpencraBieHust 0 KOMILJIEKCHBIX bu6mmnoreka [JOK
COEMHEHUSX: COCTaB U HOMEHKJIATypa 27.09.2024 | https://m.edsoo.ru/00adb6bb
Bemectsa MonekynspHoro u

13 HEMOJIEKYJIIPHOTO CTPOEHUs. THIIbI bubmuorexa LIOK
KPUCTAJUINYECKUX PELIETOK U 02.10.2024 | https://m.edsoo.ru/00adbob6
CBOMCTBA BEIIIECTB
[TonsiTHE O qUCTIEPCHBIX CHCTEMAX.

14 [IpencraBnenne 0 KOJIOUIHBIX bubmorexa TIOK

03.10.2024 | https://m.edsoo.ru/00adb6b6

pacTBopax
HctunHbIe pacTBOPHI: HACHIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. bubmorera TIOK

04.10.2024 | https://m.edsoo.ru/00adb6b6

Kpucramioruapatsl

16 CriocoObl BEIPa)KEHUS KOHIICHTPALUH bubmoteka [JOK
pacTBOpPOB 09.10.2024 | https://m.edsoo.ru/00adbob6
Pemrenue 3a1a4 ¢ UCITOIb30BaHHEM

17 MHOHATUH "MaccoBas 10
pacTBOpEHHOrO BemlecTna', "MosipHas 10.10.2024




18

Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX BELIECTB

11.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

19

Cucrematusanusa u 00001IeHNE
3HAHUH 10 TEME

16.10.2024

20

KonTtponpHas pabora no reMam
"Crpoenue atoma. [lepnonnyeckuit
3akoH ¥ [lepuonnueckas cucrema
XUMHYEeCKuX dJ1eMeHToB /. 1.
MenneneeBa", "CtpoeHue BeleCTBa.
MmuorooOpa3ue BemiecTB"

17.10.2024

21

Knaccudukanus XuMU4ecKuX peaKui
B HEOPraHUYECKOW U OPraHUYECKON
XUMHUU. 3aKOH COXpPaHEHHUs MacChl
BEILECTB; 3aKOH COXPaHEHUs U
MPEBPALLEHUS DHEPTUH IIPU
XUMHYECKUX PEAKLIHAX

18.10.2024

bu6moreka [JOK
https://m.edsoo.ru/00adb6b6

22

TennoBbie 3 deKTh XUMUYECKHX
peakuuid. TepmoxuMuueckue
ypaBHEHUS

23.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

23

Brraucnenus 1o YPaBHCHUAM
XHUMHYCCKUX peaKHI/Iﬁ n
TCPMOXUMHUYCCKHUM YPABHCHUAM

24.10.2024

24

CKOpOCTh XUMHUECKOW peaKInu, eé
3aBUCUMOCTD OT Pa3JIUYHBIX (JaKTOPOB.
KaTtanu3s n katanmzaTopsl

25.10.2024

bubmioreka [IOK
https://m.edsoo.ru/00adb6b6

25

['oMoreHHbI€ U reTEpOreHHBIE PEAKIIUU

06.11.2024

bu6moreka [JOK
https://m.edsoo.ru/00adb6b6

26

[Ipaktnueckas padora Ne 1 mo teme




"BnusiHue pa3nuuHbIX (PaKTOPOB Ha 07.11.2024
CKOPOCTh XUMHUYECKON peakiuu"

7 OO6patuMbie 1 HEOOpATUMBIC PEAKITHH. bubmmorexa [IOK
XUMHUYECKOE paBHOBECUE 08.11.2024 | https://m.edsoo.ru/00adb6bb
[IpakTueckas padorta Ne 2 mo teme

28 "B

JHUSTHUE pa3INIHBIX (PAKTOPOB HA ) 13.11.2024
MOJIOKEHUE XUMHUUECKOTO PAaBHOBECHS
DAEKTPONUTUYECKAS TUCCOLIMALIMSL.
29 CuitbHBIE U CITA0BIC AJIEKTPOJIATHI bubmorexa [OK
P ' 14.11.2024 | https://m.edsoo.ru/863eafec
Crenenp 1uccouuanuu
HNonnoe npoussenenue Boasl. Cpena
30 BOJIHBIX :CTBO :B Bono Ho HI)II;I " brbmorexa [OK
JUHBIX PACTEOPOE. BOLOPOI 15.11.2024 | hutps://m.edsoo.n/00adb6b6
nokasatens (pH) pactBopa
I'upponus coneit. Peakiuu,
31 MPOTEKAIOILIME B PACTBOPAX bubmmorexa [IOK
P He B pactEop 20.11.2024 |  https://m.edsoo.ru/00adb6b6
AIIEKTPOIUTOB
[Ipaktuueckas paborta Ne 3 mo Teme
32 "X
I/IMI/I‘IGCKI/Ie"peaKHI/II/I B pacTBOpax 51.11.2004
AIEKTPOIUTOB
OKHCIUTETHFHO-BOCCTAHOBUTEIIHLHBIE

33 eakiuu. BaxkHel e oKUCIUTETN 1 bubamorera [IOK
peaidii. 22.11.2024 | https://m.edsoo.ru/00adb6b6
BOCCTaHOBUTEIU

34 MeToz 371eKTPOHHOTO (371€KTOHHO- bubmuorexa LIOK
HMOHHOTr0) OanaHca 27.11.2024 | https://m.edsoo.ru/00adb6b6d
DIEeKTPOIIN3 pacTBOPOB U PACILIaBOB bubmmorexa [IOK

35
BEIIECTB 28.11.2024 | https://m.edsoo.ru/00adb6bb

36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

29.11.2024




37

Pemrenne 3aaa4 pa3JIMIYHbIX TUIIOB

04.12.2024
Cucrematnsanus 1 00001eHne
38 3HAHUH 110 Teie "XI/IMI/IquHCKHe bubmorexa HOK
" 05.12.2024 | https://m.edsoo.ru/00adbob6
peakuuu

39 KouTtponwshas pabora o teme
"Xumuueckue peakiuu' 06.12.2024
ITonoxxenue HEMETAIIOB B
[Tepuonuueckoi cucreMe XUMUYECKUX

40 snemenToB J[. 1. MenaeneeBa u bubmorera TIOK

F Ve 11.12.2024 | https://m.cds0o.ru/00adb6b6
0COOEHHOCTH CTPOCHHS MX ATOMOB.
dusnyeckue cBOMCTBA HEMETAJIIOB
AJUIOTpOIHSI HEMETAJIOB (HA IpUMepe
41 KHCIIOpoAaa, cepsbl, hocdopa u bubmorexa [OK
POAd, Cepel, p 12.12.2024 | https://m.edsoo.ru/00adb6b6
yriieposa)

42 Bopopon: monydenue, puzndeckue u bu6moreka [JOK
XUMHU4YeCKue cBorcTBa. ['mapusl 13.12.2024 | https://m.edsoo.ru/00adb6bbd
I"ajoreHnl: HAXOXKJIEHUE B IPUPOJIE,

43 CIIOCOOBI TTOJT CHJ;IH (1)H3Hqicini u bubmmorexa [IOK

YACHIEL 18.12.2024 |  https:/m.edsoo.ru/00adb6b6
XAMHUYECKHE CBOMCTBA
I'anorenoBoniopossl. Baxxkuenmme
44 KHACJIOPOACOAEPKAIINE COETUHEHUS Bubmiorexa IOK
POACOREPXATL A 19.12.2004 | https:/m.edsoo.ru/00adb6b6
raJoreHoB
JlabopaTopHBbI€ U IPOMBINIJICHHBIC
45 CIOCOOBI TTOJTYYEHUS TAJIOTCHOB.
[IpumeHenune rajgoreHoB 1 ux 20.12.2024
COeIUHEHN N
46 [IpakTrueckas padbora Ne 4. Pemenue 25.12.2024




AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"T"amoredsr"”

Kucnopox: mabopatopasie u
IIPOMBIIIJICHHBIC CII0COOBI MMOJIy4€CHUA,

47 ¢buznyecKkue 1 XUMHUYECKHE CBOICTBA. 26.12.2024 butmmorexa [IOK
https://m.edsoo.ru/00adb6b6
O3oH. [IpumeHeHne KuCIopoaa u
030HAa
bubmioreka [IOK
4 27.12.2024
8 OKCuABL H NEpOKCH B! 0 https://m.edsoo.ru/00adb6b6
49 Pemenune 3aga4 pa3iuyHbIX TUIIOB 09.01.2025
Cepa: HaxOXeHUE B IPUPOJIE,
50 CHOCOOBI TOMy4YeHUs, (PU3NIECKUEe 1 10.01.2025 brbmorexa [OK
. https://m.edsoo.ru/00adb6b6
XUMHYECKHE CBOHCTBA
bu6mmoreka [JOK
51 C , 15.01.2025
CPOBOZOPOLL, CYIIbpH eI https://m.eds00.ru/00adb6b6
Kucnopoacoaepxainue coequHEHU
52 Cephl gci6eiHIz)CTII/IH CBOIZCTI; CepHOMU 16.01.2025 bubmorexa OK
PPl P o https://m.edsoo.ru/00adb6b6
KHCIOTHI
[Tpaktrueckas padora Ne 5. Pemenue
53 SKCIIEPUMEHTAJIbHBIX 3a/1a4 M0 TEME 17.01.2025
"Cepa u e€ coequnenus"
A3OT: HaXOXJIEHUE B IPUPOJIE,
54 CIOCoObI nonyqein/m, ¢busnyeckue u 2.01.2025 bubmuorexa LIOK
XHMHYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/00adb6b6
HUTPUIBI
Kucnopoaconepxaime coenuHeHUs
b K
55 azotra. OCOOEHHOCTH CBOMCTB a30THOM 23.01.2025 nomorexa 10

KHCJIOTBI

https://m.edsoo.ru/00adb6b6




[IpumeHeHue a30Ta U €ro COeAMHEHUH.

56 24.01.2025
A3OTHBIE Y100pECHHS
®dochop: HaXOKIeHUE B IPUPO/IE,

57 CIocoObI nonyqei{m, ¢buznyeckue u 79.01.2005 bu6mmorexka LIOK
XUMHYecKue cBorictBa. @ochuasl u https://m.edsoo.ru/00adb6bb
bochun
Oxcunbt pocdopa,

bubmioreka [IOK
. .01.202

58 q)ocqoopcoliepmamne kucyoTsl. Conn 30.01.2025 hitps://m.edsoo.r/00adb6b6
(hochopHOIl KUCTOTHI

59 HpHMeHeHI/ie dhocdopa u ero 31.01.2025 bubmmorexa [IOK
coenuHeHni. DochopHbIe yI00peHUS https://m.edsoo.ru/00adb6b6
[Ipaktuueckas padorta Ne 6. Perenue

60 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME 05.02.2025
"Azot 1 pocdop u ux coequHeHU"

VYraepoa: HaXOXKIEHUE B IPUPOJE,

61 aJUTOTPOITHBIC MO (DUKAITUY; ) 06.02.2025 bubmoteka IJOK
¢du3nUecKue U XMMUYECKHUE CBOHCTBA, https://m.edsoo.ru/00adb6b6
MPUMEHEHUE
Oxc epozna(ll), oxc

62 I;eﬂ iy;?nr/’) ; (OJI)LHaI.(ﬂ iicnom i eé 07022025 | Dromiorexa LIOK
YIIepo » YT o https://m.edsoo.ru/00adb6b6
COJIH

63 Pemienue 3a1au pa3inyHbIX TUIIOB 12.02.2025
Kpemnuii: HaX0Xa€HHUE B TPUPOJE,

64 CIocoObI MOTy4YeHUs, PrU3nuecKue u 13.02.2025 bu6mmorexa [IOK

. https://m.edsoo.ru/00adb6b6
XMMHUYECKUE CBOWCTBA

65 Oxkcun kpemuusi(1V), kpeMHuueBas 14.02.2025 bubmmorexa [IOK
KHUCIIOTA, CUIIUKATHI https://m.edsoo.ru/00adb6bbb

66 [IpuMeHeHue KpeMHUS U €To 19.02.2025 | bubmmoteka [JOK




coenuHeHui. CTEKI0, €ro nojiy4eHue,
BUAbBI CTEKJIA

https://m.edsoo.ru/00adb6b6

67

Pemenne 3aaa4 pa3JIMIYHbIX TUIIOB

20.02.2025

68

Cucrematuzauus u o0o01IeHne
3gaHui o reme "Hemeranisr"

21.02.2025

69

KonTtponbsHas paborta o reme
"Hemertanmsr"

26.02.2025

70

Ananu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIUs OLINOOK

27.02.2025

71

[TonoxxeHue MeTaioB B
[Tepuoanueckoil cucreMme XUMUYECKUX
aneMeHToB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

28.02.2025

bu6mmnoreka [JOK
https://m.edsoo.ru/00adb6b6

72

O6mme pusnvyeckue cBONUCTBA
MeTasioB. [IpuMeHeHne MeTaios B
OBITY U TEXHUKE

05.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

73

CmnaBsl metamnoB. Kopposus
MeETaJJIOB

06.03.2025

bubmioreka [IOK
https://m.edsoo.ru/00adb6b6

74

Pemenne 3aaa4 pa3JIMIYHbIX TUIIOB

07.03.2025

75

DACKTPOXUMUYCCKUI PsIJl HATIPSKCHHI
MeTrastos. O0mue crroco0bl
MOJYYCHHS METAJUIOB

12.03.2025

bubmioreka [IOK
https://m.edsoo.ru/00adb6b6

76

OO6muast xapakTepucTiKa MeTaioB [A-
rpynnsl [lepuonnueckoii cucteMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u
KaJnii: mony4enue, Gu3nyecKue u
XMUMHYECKUE CBOWCTBA, TPUMEHEHHUE

13.03.2025




IMPOCTBIX BCHIECTB U UX COCZ[I/IHCHI/Iﬁ

OO011ast XxapakKTeprCTHKa METaJIJIOB
ITA-rpynms! ITeprponnueckoi cucteMbl
XUMHUYECKUX DIIEMEHTOB. Maruuii u

bu6moreka [JOK

77 . 14.03.2025
KaJbIUil: Toy4YeHue, Gu3nyecKkue u https://m.edsoo.ru/00adb6bb
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHCHHM
XKéctkocts BO CHoCO0BI €€
3 TKOCTb BOJBI U CII Bl 19.03.2005 bu6moreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00adb6b6
A i:
79 JIFOMUHUN nonyqveHI/Ie, (dbusnueckue 20.03.2025 bubmoteka [JOK
Y XUMHAYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adb6b6
AmpoTepHbIe cBOICTBa OKCHUA U 21.03.2025
20 TUAPOKCUIA ATFOMUHUSA, bubmuorexa LIOK
THIPOKCOKOMILIEKCHI A JFOMUHUA, UX https://m.edsoo.ru/00adb6b6
MPUMEHEHUE
81 Pemenue 3a1au pa3inyHbIX THIIOB 02.04.2025
[Ipaktueckas paborta Ne 7. Pemenue 02.04.2025
82 AKCIIEPUMEHTAJBHBIX 33/1a4 10 TEME
"MeTaJuibl TJ1aBHbIX oarpymmn"
OO61ast XxapakTeprCTHKa METAJIIOB 03.04.2025
23 no6ouHbIX moarpym (b-rpymi) bu6mmoreka [JOK
Ilepnoanyeckoil cucTEMbl XUMUYECKHUX https://m.edsoo.ru/00adb6b6
3JIEMEHTOB
duU3MUEeCKUEe U XUMUYECKUE CBOMCTRA 04.04.2025
. bu6moreka [JOK
84 XpOMa U €ro COCAUHEHUH, UX
https://m.edsoo.ru/00adb6b6
MPUMEHEHUE
25 Baxwueiinme coequHeHns MapraHiia. 09.04.2025 Bbu6moreka [JOK

IIepmaHranar xanus, ero

https://m.edsoo.ru/00adb6b6




OKHCIINTEIIFHEIE CBOMCTBA

86

duznyeckue U XUMUYECKHUE CBOMCTBA

xKeles3a u ero coequHenui. [lonyduenune

1 IPpUMCHECHUEC CITJIaBOB KEJIC3a

10.04.2025

bu6moreka [JOK
https://m.edso0.ru/00adb6b6

87

dusndueckue 1 XUMHYECKHE CBOMCTBA
MeOu U €€ COSOUHCHUM, NX
MIPUMEHEHUE

11.04.2025

88

dusnueckre 1 XUMHYECKHE CBOMCTBA
[IMHKA U €ro COeIUHEHHIH, X
npUMEHEHHE. [ UIPOKCOKOMIIEKCHI
[IMHKA

16.04.2025

bu6mmoreka [JOK
https://m.edso0.ru/00adb6b6

89

[Ipaktuueckas padorta Ne 8. Perenue
SKCHEPUMEHTAIbHBIX 3a/1a4 110 TEME
"MeTasl 10G0YHBIX moArpymn”

17.04.2025

90

Perenue 3a/1a4 pa3JIM4HbIX TUIIOB

18.04.2025

91

O0001IeHr e U cucTEMaTU3aLMs
W3YYEHHOT0 MaTepHala mo Teme
"MeTtamisr"

23.04.2025

92

KonTtponbHas pabora o reme
"Metanns"

24.04.2025

93

AHanu3 pe3ybTaToB KOHTPOJIbHOM
paboThI, KOPPEKIIHS OMUOOK

25.04.2025

94

Poip xumuu B o0ecreyeHun

YCTOMYMBOI'O Pa3BUTHSI YEIOBEYECTBA.

IlonstHe o Hay4YHBIX METOAAX
ncCiacaoBanus BCIICCTB

30.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

95

HaquLIe IMPUHIUIIBI OpraHru3anunnu
XUMHUYCCKOI'o IpoOnu3BOACTBA.

06.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6




[IpoMblnIUIEHHBIE CITOCOOBI MOTYYCHUS
Ba)KHEUIIINX BEIIECTB

XUMHYECKOE 3arpsi3HEHUE 07.05.2025
. bubmoteka IJOK
96 OKPY’KaIOIIEH CPebl U €ro 1
https://m.edsoo.ru/00adb6b6
TTOCJIC/ICTBUS
97 XUMHS ¥ 310POBBE YEIIOBEKa. ! 08.05.2025 | Bubmmoreka IJOK
JlexapCTBEHHBIE CPEACTBA https://m.edsoo.ru/00adb6b6
08 Xumus nuiy. Pois xumuu B | 14.05.2025 bu6mmoreka [JOK
o0ecIieyeHnH MMUIIEBON 0€30aCHOCTH https://m.edsoo.ru/00adb6b6
99 Kocmernueckue u mapdromepnsie 1 15.05.2025 | Bubmorexa IIOK
cpenctBa. beiToBas Xxumus https://m.edsoo.ru/00adb6bb
XuMHs B CTPOUTENLCTBE. BakHeimue 16.05.2025
bu6moreka [JOK
100 CTPOUTENBHBIE U KOHCTPYKIITMOHHBIE 1
https://m.edsoo.ru/00adb6b6
MaTtepHuabl
XUMHUS B CEBCKOM XO3SIMCTBE. 21.05.2025
bu6mmoreka [JOK
101 Oprannueckrue 1 MUHEpPAJIbHbIE 1
https://m.edsoo.ru/00adb6b6
ynoopeHus
102 Cucrematuzanus u 000011eHNE | 22.05.2025
3HAHUM MO TeEME
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
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