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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4yeOHOro mpenMera «XuMus» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaNu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON  OpraHu3alllK, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTHYeCKd OOOCHOBAaHHOTO OTHONICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe 00Opa3oBaHUE
00yyJaromuxcs Ha YPOBHE CpeHEro o0Imero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeameTa «XUMHS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO ONpEAEIEHbl B
MporpaMMe 1O XUMUU C Y4E€TOM CHenu(PUKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIBbHON XU3HU OOINECTBA, a TaKXe C Y4ETOM
o0mMx 1eneil M MPHUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ob1ero oopazoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIJaHUE LIEJOCTHOIO MPEACTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
MPUPOABI M YeJIOBEKa, KOTOpoe (PopMUPYETCs] B XMMHH Ha OCHOBE TOHUMAHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIICIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HalpaBjieHa Ha pelIeHue
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOIOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrtaBistoniuMu  TIpeiMeTa «XHUMHS»  SBIAIOTCS 0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOmas W HEOpraHuyuecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKON XMMHHM (C BKJIFOUCHUEM 3HAHUN M3 OOIICH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TPU WU3YUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B IMporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Yy4YeHHIO Y4eOHOro MaTepuaia u 0O0YyCIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKkkKe Ha YpPOBHE CTEPEOXHMHYECKUX U IJIEKTPOHHBIX
npeicTaBieHnit o cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OHMOJIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuueckod XUMHH I[OJy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKON pEeaKIUU.

[log HOBBIM yriiOM 3peHUSI B mOpeaMeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mas u HeopraHuyeckas
XUMUSD» O0ydYarolmuMcsl TMPEJOCTaBISETCS] BO3MOXKHOCTh OCO3HATh 3HAUYEHHUE
MEPUOUIECKOTO 3aKOHA C OOIMIETEOPETUIECKUX M METOOJIOTHYECKUX TTO3HITHH,



rIIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX W NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYLIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMM COJICPKAHUSA, HMEIOIIUMH KYyJIbTYPOJOTHYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
IPYTMMU HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K IPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMaIUI0 U
OPUMEHATh €€ Uil TONOJIHEHWS 3HAHUM, PEIIEHUS WHTEIUIEKTYaJbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 3a/1ad. B 1eiaoM coaepxanue yueOHOro
npeamera  «XHMHS» ~ JAaHHOTO  YPOBHS  WM3YyYEHHMS  OpPHMEHTHUPOBAaHO  Ha
dopMupoBaHuEe y 0OO0YYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux umen, TakuX Kak: MaTepUabHOE E€IMHCTBO HEOPraHWYECKOro H
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUNA IyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTHYECKUX MpobIieM, a
TakKe mpobsieM cOepexeHus] IHEPreTHUECKIX PECYPCOB, CBHIPhS, CO3AaHUS HOBBIX
TEXHOJIOTMH U MaTe€pUasoB.

B nnane pemeHus 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIA3ALUU
OoOy4YaromMXCcsd MNPUHATHIE MPOTPAMMON IO XHUMHUU TOJXOJbI K OIPEACIICHUIO
colepKaHUsI M TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBaloT (hopmMupoBaHue
YHUBEPCAJIBHBIX ~YYEOHBIX JEUCTBUM, HMEIONMX 0a30BO€ 3HAUCHUE JUIS
pPa3MUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpoOjieM, TIOUCKa, aHaiu3a U
00paboTku MHGOpPMAIIHH, HEOOXOIUMBIX IS MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HUCCIEN0BATENbCKON JEATEIBHOCTH, 3aHUMAIOIEH Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XHMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa30BaHUs, TaK U HA YPOBHE CPEJHETO OOIIero o0pa3oBaHUs, IPU ONPECIICHUU
COJIEpPKATEJIbHOM XapaKTEPUCTUKHM LEJIeHd HU3y4YEeHHsl IMpeaMeTa HamlpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJabTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEICICHUIO LENEH W3y4YEeHUs
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISMM M3Y4YEHHs Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHEHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE f3bIKA HAYKH, YCBOECHUE W IOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE NMPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuuid, HEOOXOIUMBIX JUIsl MPUOOpETEHUS
YMEHHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACATENBHOCTHU, CBA3AHHBIX C HAOIOICHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
6e30macHOro 0OpaIleHUs C BEIECTBAMH.

Hapsny ¢ atum, coxepkarenbHas XapakTepUCTUKA LEJIed U 3a7a4 U3y4YCHUS
npeaMeTa B IporpaMMe Mo XMMUM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUKM B OOJNbIIEH  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3aIliy, BIIAJICIOIIETO0 HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU AKTUBHOI'O IOJYYEHHUsI 3HAHUM U NPUMEHEHUs UX B PEAJIbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBA3u ¢ atMM npu wu3ydeHuMH IpeaMeTra «XUMHS» JTOMHHUPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

ajanTamnus 00y4arouuxcsl K yCJIOBUSIM TUHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYallbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYallMsIX, CBA3AHHBIX C BEIECTBAMU U HX
IIPUMEHECHUEM;

GopmupoBaHue |y O0OyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIM), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JUISI DPA3JIMYHBIX BUJOB
AESITEeIbHOCTU: PEUIeHHs Mpo0yieM, MOUCKa, aHalu3a U o0paboTKH HHGOpMAIINH,
HEOOXOJUMBIX Ui NPUOOPETeHHs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TO3HAHMM XMMHH, a TaKKe JUI1 OLECHKH C IO3HIUN
HKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB U XHUMHYECKUX
IIPOLIECCOB HA OPTraHMU3M YEJIOBEKA U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaIOIUXCS: CIIOCOOHOCTU CaMOCTOSTENIbHO PUOOPETATh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIH30BAThH
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHH JIJIsl MOUCKA W aHaIn3a Y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMbI, B YACTHOCTH, NP IUIAHUPOBAHUU U TMPOBEICHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIOO0AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUHUECKUX PECYPCOB U
COXpPaHEHMsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTO
OTHOIIIEHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS OMbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpenHero ooOmero o00pa3oBaHHS TPEAMET «XHUMUS»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHON 00iacTu «EcTeCTBeHHO-HAy4YHbIC
IPEIMETHD.

OO61iee 4Kcio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 vacos: B 10 kmacce — 34 gaca (1
gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o KiaccupuKalUM OpraHuyeckux BeuiecTB. HoMmeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJ OpPraHMYECKUMX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIEHUIO0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKMU psiA. MeTaH W d3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJIEHHWE B TMPUPOJE, MOJIyYeHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTEIN AaJKEHOB: (PU3NYECKHEe W XHMHYECKHE CBOWMCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUM, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYyUYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHUYECKUE CBOMCTBA (peakuus nosumepusanuu). IlomydyeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MpOCTEHIIMN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUe U
XUMUYECKHE CBOMCTBA (peaklMH TUIPUPOBAHUS, TAIOTEHUPOBAHUSA, TUAPATALINUH,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. 10ayon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue u npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. Hedte m €€ mpoucxoxnaenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HAaKOMJIEHHME C oOpa3uaMy IUIacTMAacCc, KaydyyKOB M PE3HMHBI, KOJUIEKLUH
«Hedpte» n  «Yromap», MoOJIeIMpOBaHHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Beruucnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHE,
¢uznueckre W XMMHYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpPOIHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIA M 3TAaHOJIa HA OPTaHU3M YEeJIOBEKaA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJIb W  TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHbIE cIHpThI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHoy: CTPOCHUE MOJEKYJbl, (GU3MYSCKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U Kkemowusl. Dopmanbpieruj, aleTAIbJIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OJyYCHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TpeEJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue It Ki1acca KUCJIOT, peakius dTepru(puKainum), MoIydeHHe U IPUMEHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE ICICTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrineBogpl:  cocraB, KiIacCU(pUKauMs ~ yriaeBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTenii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxuciaenne aMMHuauHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  duznueckue M XUMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KAueCTBEHHAsI peaKIUsl C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJIEUCTBHE TJIHIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIECTBA MM IPOMYKTAa PEAKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIINH).

A3oTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(poTepHble OpraHuyeckue coeauHenus. dusnueckne
U XMMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha IpuMepe TiauiuHa). buonornueckoe
3Ha4ECHUE aMUHOKUCIOT. [lenTuasr.

benku kak npupoaHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAas CTPyKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KaUeCTBEHHBIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbIcOKOMOJIEKY IsIpHBIE COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpPUMEHTAIbHBIE METOABl M3YyYEHHs] BELIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYLIECTBIIIETCS YEpe3 MCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIAacCU(UKALUS, NEPUOJUIHOCTh, HAOIIOAECHHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
DHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCBl.

TexHOnorus: NHUILEeBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J1049Ka. DHEPreTUYeCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI M TOJIApHAsi, UOHHAs, MeTajuindeckas). MexaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucnenusi. IoHbl: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Howmenknatypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas auccornuanus. CuibHBIC U cllalblie AneKkTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W WX MPEeBpalCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMuueckux asnemeHtoB J[. WM.
MeHnneneeBay, M3ydeHHE MOJIENICH KPUCTAJUTMYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IoKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAWUKATOpPA, pEaKIHM HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pazaudHbix (GakTOpoB HA CKOPOCTH
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xumMudeckux snemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCIIOpoAa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimepoga M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSTUHEHH ).

[IprMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEUHECHUM.



Meramisl. Ilonoxenue merannoB B Ilepuoauueckoil cucreMe XUMHYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJWi, KaJIbIIH,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALCHUI:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAJJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA ATIOMHUHUS C PAacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHnle 3agaun.

Pacuérel mMaccel BemecTBa WM 00bEMaA ra3oB MO WM3BECTHOMY KOJHUUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA 4 KU3Hb

Ponp xumun B obOecrieueHUH 3KOJOTUYECKOM, IHEPTreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/ax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BELIECTB M MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTrepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIs JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ya00peHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3CH TpU  HW3yYeHUH OOmeld u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCHOJIb30BAHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIU, TMEePUOJUIHOCTh, HaAOIIOACHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEITUYUHBI U CIUHUIIBI MX
HU3MEPEHHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHoMOTUA: XUMHUYECKasi TTPOMBIIIUICHHOCTh, METAJUTYPTHs, MPOU3BOICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJist
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHHUS MpeaAMETa «XHMHsS» Ha YPOBHE CPETHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIM4YMe MOTHBAIIMH K 00YUCHHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOyYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS NpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU
U HJleaJjaMU POCCHUICKOTO TPa)XIAaHCKOTO OOIIeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
OOyYaroIMXCs M0 peau3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

MPEJCTABIEHNAS] O COLMAIBbHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUsS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJOB YU€OHOU eI TEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YB@XEHUSI K TMpollecCy TBOpUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPENOBBIX JTIOCTUKEHUSIX COBPEMEHHOW OTE€UECTBEHHOU
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUBUAYAIBHOIO M  KOJUIEKTUBHOIO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpazoBaHus, Oyaymieil mpodeccur W peaau3aiui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€JIE€CO00PA3HOT0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pelIieHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
NpEe/ICTaBICHUsI 00 OKPY’KAIOIIEeM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONM HAMNpPaBICHHOCTH W Ba)XXHOHM pOJIH B
CO37IaHMHM HOBOM 0a3bl MaT€pPUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
YCHENIHOTO TPpyAa H OKOJOTHUYECKH KOMQPOPTHOW IKM3HU KaXKIOTO UJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUSl CYIIHOCTH METOJI0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XMMHYECKUE 3HAHMS IS
perieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaILIUSX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYE€HHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJla B pa3iuYHbIX cepax NmpodeccuoHanbHON

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHHA yqe6H0r0 npecamMeTa «XUMUS» Ha
YPOBHEC CPCAHCTO 06IIICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcsl
MCKIAUCTUITIIMHAPHBIC (M@)I(HpelIMCTHI)IG) 06IIICHay‘1HBIC MMOHATHUA, OTPAKAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIUII, TUIIOTC3a, 3AKOHOMCPHOCTDL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJIATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITIOCOOHOCTH oOyyJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yHUBEPCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMH H  PETYJISSTUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3a/JaBas IapaMETPbl W KPUTEPUH UX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABIECHHBIMHU LETSAMU;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YyCTAaHABJIMBATh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS ISl OOBSICHEHUS! OTNIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUecKkas ¢opMmyJia, ypaBHEHHUE XHUMHYECKOMH
peakiuu — TpPU PEIICHUU Y4YeOHBIX IO3HABAaTENbHBIX M MPAKTUYECKUX 3ajady,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEJICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
pEeaKLHnii;

(dbopMyIHpOBaTh LIETU U 3314l UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTaBICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHWPOBAHHMS M MPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJIEIaHHOM paboTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHHUIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUSA, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTHUBOPEYNUBOCTH;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  MpeACTaBlICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJibl, aO0OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HaTJIsTHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMbI B XOJ€ IUajora u/uiu
JTUCKYCCUH, BBICKAa3pIBaTh  HJEH, (QOPMYJIHpPOBATH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIIMI B
xo0J1e 00Cy X IeHHsI 1 OOMEHA MHEHUSIMH.

OBiajeHUe YHUBEPCAJIbHBIMHU PeryJSTHBHBIMH JeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIENOBaTEIbCKUX 3ajlad, BHIOMpaTh Haubosee
3 PEeKTUBHBIN CMOCOO0 MX peIIeHHS ¢ YYETOM IIOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX ¥ XUMUYECKHUX PEAKITUSAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KIIACC

[IpenmeTHbie pe3yiabTaThl OCBOEHHMS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUS MPAaKTUYECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINE TOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (QyHKIHUOHAIbHAs TpyIia,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHUECKUN Psijl, TOMOJIOTH, YTIIEBOJOPO/IbI,
KHUCJIOPOJ W a30TCOJAEPKAILlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKk0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHUHU; MHUPOBO33PEHUYECCKUE 3HAHUS,
JeXalue B OCHOBE TOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBe, IMOJYyYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHA,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHEHWM XWMHUYECKHX  PEAKIIHH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WILTIOCTpPAIUU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAIICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHIO K OMpeneIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMs), [aBaTh WM HA3BaHUS MO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke HpPUBOAUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, aleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHol, (opMalibIerus, ameTaabIeTu/l, MypaBbHHAS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. byTiepoBa 115 00bSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa MU CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTEICH pPa3IUUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MpPOIWJIEH, alleTUJIECH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
[JIMLEPUH, (EHOJI, alleTalbJeruja, MypaBbUHAs U YKCYCHasl KHCIIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCII0Ta), MIUTIOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX MepepaboTKu WU
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEePadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJJHOTO M3 HCXOJIHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHbIE XHUMHUYECKHME 3HAHHS ISl TMPUHATHAS pEHICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIol U J1TabOpaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBuja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOJTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalus OEIKOB MpH HArpeBaHWU, I[BETHBIC PEaKlUU OCIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISTH PE3YIbTATHI
XUMHUYECKOTO HKCIIEpUMEHTa B (OpME 3ammucH YpPaBHEHUU COOTBETCTBY FOIIMX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
uHOpMAINIO, TIONy4aeMyK) U3 pa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtOAaTh  MpaBWIa  JKOJIOTHYECKU
1€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA Ha KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHHMYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsATh Ha mpuMepax CcrocoObl
YMEHBIICHUS] W MPEJOTBPALEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CHenbIX M cl1aboBUIAIIMX OOyYarolUuXcs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XHUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, POJM XHUMHU B TO3HAHUHU SBICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 370POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIH O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKOW PEaKIMh, XUMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpYU XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTHYECKOM JACATEIHHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BATh XWMHUYECKYIO CHUMBOJIMKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cucreMarnueckyto HomeHkiIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BeIleCTB (YrapHblil Ta3, YIVIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTb, HETAIIEHASI U3BECTh, MUThEBAS COA, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, THIT
KPUCTAJUTMYECKOM PEMIETKM KOHKPETHOTO BeIIeCTBa (aTOMHAas, MOJICKYJISIpHAs,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX PACTBOpPaX HEOPTraHUYECKHUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUU yCTaHaBIIMBaTh MPUHAIJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBYy K OMNpeael€HHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIC BEIIECTBA — METaJIbl U HEeMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUN PaCKpPhIBATh CMBICI TIEPUOAMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO QYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOECHUE
aTOMOB XHMMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoit CcUCTEMBI
xuMHu4Yeckux djemeHtoB JI. M. MenneneeBa, HCIONb3ys HOHATHSA «s-, P-, d-
BJICKTPOHHBIE opOuTaINY, «OHEPreTUYECKUE YPOBHW, O0OBSACHSTH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAWHECHUM
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMUYECKUX 351eMeHTOB /. M.
Menpeneena;

chOpMHUPOBAaHHOCTh yMEHHM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMHWUYECKHE CBOWCTBA HEOPraHMYECKHX  BEIIECTB  PA3JWYHBIX  KJIACCOB,
MOJITBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBS3W MEXKIY HEOPraHMYECKUMH
BEIIECTBAMU C TOMOIIBIO YPABHEHHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hopMHUPOBAHHOCTh YMCHHS KIACCH(PUIIUPOBATh XMUMHYECKHUE PEAKIIUU I10
pPa3IMYHBIM TIpU3HAKaM (YUCIy M COCTABy PEArupyroIIuX BEIIECTB, TEIJIOBOMY
addekTy peaknuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hopMHUPOBAaHHOCTh YMEHHH COCTaBIIATh YpPaBHEHHUS PEaKIUi pPa3IuIHBIX
TUIIOB, MOJIHBIC U COKpAIlIEHHBIC YPABHECHHS PEaKIIUii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIOMINE B BOJHBIX PACTBOpPAX HEOPTaHMYECKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUNW 00 OOIMX HAYYHBIX NPUHIUIAX M
AKOJIOTHYECKUX MPOOJIeMax XMMHUIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMa Ta30B 1O M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YIHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MpPaBHUIa MOJIb30BAHUS XUMHUYECKOM
NocyJloi M JTabopaTOPHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMHU IO BBITIOJHEHHUIO J1AOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3ioKEeHUEe MEePOKCUa BOJOPOAA B MPUCYTCTBUU KaTalau3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHHUE PA3NTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlni,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha CyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCICPUMEHTATBHBIX 3a/1a4 IO
temaM «Metamie»y U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHUEM,
MPEACTaBIATh PE3yJNbTaThl XUMUYECKOTO JKCIiepuMeHTa B (opme 3ammcu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHWH KPUTHYECKH AaAHAIM3HPOBATH XUMUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMHUYECKUX

dbopmyi.
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7 pen p ) 1 91.09.2023 bubnuoreka [JOK
BO3HUKHOBEHHE, PAa3BUTHE U 3HAYCHUE https://m.edsoo0.ru/7f41837c
Teopus CTpOeHUSI OPraHUYECKUX Eu 110K
noInoTEKA
8 coeaquHeHnnii A. M. bytineposa, eé 1 25.09.2023
8 yep https://m.edsoo.ru/7f41837c
OCHOBHBIE TOJ0KEHUI
ITpaktrueckas padora Nel KayectBeHHOE
9 p p 1 58.09.2023 bubmuoreka [JOK

OIPCACIICHUC YTJICpOJaa, BOAOPOJa U XJIopa

https://m.edsoo.ru/7f41837c
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B OPraHUYCCKHX BCIICCTBAX

CocTosiHHE AIIEKTPOHOB B aTOME

bu6mmoreka [IOK
10 OneKTpoHHAas IPUPOJa XMMHUYECKHUX CBS3EH 2.10. 2023
p PHPOA https://m.edsoo.ru/7f41837¢c
B OPraHUYECKHUX COCTUHEHUSIX
[IpencraBnenue o KmaccupuKaIum
11 oprannveckux Beniects. Homenkiarypa € 10. 2023 bubnuotexa [JOK
(cucTeMaTnyecKas) ¥ TPUBHAIBHEIE o https://m.edso0.ru/7f41837¢c
Ha3BaHMS OPraHUICCKUX BEIICCTB
12 bu6mmoreka [{OK
Pemenne 3a1a4 pa3HbIX THIIOB 9.10. 2023
13 A&t p https://m.edsoo.ru/7f41837c
14 AJIKaHBbI: COCTaBUI/I CTPOCHHUE, 12.10. 2023 bubnuorexa [JOK
TOMOJIOTUYECKUH Pl https://m.edsoo.ru/7f41837c
MertaH 1 3TaH — IIPOCTEHUIITIE
15 p 16.10. 2023 bubnuotexa [JOK
MPEICTABUTENN aJTKAHOB https://m.edsoo.ru/7f41837c
KounrponbHas padora 3a 1 yeTBepTh
16 P p Y 19.10.2023 bu6moreka [IOK
«ITpenenbHbIe YTiI€BOAOPOIAB» https://m.edsoo.ru/7f41837c
bu6moreka [IOK
17 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 23.10.2023
p https://m.edsoo.ru/7f41837¢c
OTHIIEH U IIPOIHIJIEH — MPOCTEHIIHE
18 P P 26.10.2023 bubmorexa LOK
MPEJICTABUTEIN aJTKEHOB https://m.edsoo.ru/7f41837c
19 [IpakTuueckas paborta Ne 2. «I[lomyuenue 9.11.2023 bubnuoreka [JOK
STUJIEHA U U3YUYEHHE €r0 CBOMCTB o https://m.edso0.ru/7f41837c
Ankanuensl. byraguen-1,3 u Eu 110K
nOInoTEKA
20 MmeTmiiOyraauen-1,3. Ilonyuenue 13.11.2023
yran y https://m.edsoo.ru/7f41837¢c
CUHTETHYECKOTO KayuyKa U Pe3HHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHUS, Eufs OK
21 TOMOJIOTUYECKHH psijl. ALETUIIEH — 16.11.2023 momHoTeRa 1

HpOCTCfIH.IHfI MNpEACTAaBUTCIIb AJIKUHOB

https://m.edsoo.ru/7f41837c
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Brluncnenus 1o ypaBHEHUIO XUMUYECKOU

bubnuoreka [IOK

22 20.11.2023
peakuuu https://m.edsoo.ru/7f41837c
23 ApeHsl: 6eH307 U TOTYO0J. TOKCHYHOCTh 23.11.2023 bubnuorexa [JOK
apeHoB https://m.edsoo.ru/7f41837c
24 CaoiicTBa GEH30J1a M €0 FOMOJIOTOB 27.11.2023 bubmorexa LHOK
25 30.11.2023 https://m.edsoo.ru/7f41837c
26 I'eneTnueckas cBs3b yIIIEBOJAOPOAOB, 4.12.9073 bubnuorexa [JOK
NPHHAUICKAINX K PA3IMYHBIM KJIACCaM o https://m.edsoo.ru/7f41837c
2 Pemenue 3a1a4 pa3HbIX TUIIOB 7:12.2023 bubmorexa HOK
28 Aatp 11.12.2023 https://m.edsoo.ru/7f41837c
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPOIOB:
29 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 14.12.2023 bubmorera I[JOK
pHp y B o https://m.edsoo.ru/7f41837c
ra3bl, HeTh U IPOAYKTHI €€ epepadboTKu
[IpupoHbIE ICTOYHUKH YTIICBOJIOPOIOB:
30 MIPUPOJIHBIN Ta3 U MOMyTHBIC HEPTIHBIC 18.12.2023 bubmorexa HOK
PHpOAL y B A https://m.edsoo.ru/7f41837c
ra3bl, He)Th U IPOJIYKTHI €€ mepepaboTKu
31 KontponpHas padota mo pasueny 21.12.2073 bubnuoreka [JOK
«YTIIeBOAOPOIBD) https://m.edsoo.ru/7f41837c
32 [IpenenbHble OTHOATOMHBIE CITUPTHI: 25 12,9073 bubmuoreka [JOK
METaHOJI U 3TaHoJI. BosiopoiHast CBsI3b o https://m.edsoo.ru/7f41837c
[Tonydyenue, XUMHUYECKUE CBOMCTBA U
33 OPUMEHEHNE OMHOATOMHBIX IIPEAECIbHBIX 28.12.2023 bubmorexa LIOK
P A pedt o https://m.eds00.ru/7f41837¢
CIIUPTOB
M :
34 HOT'OATOMHBIE CIIUPTHI: ATHJICHIITUKOJb U 11.01.2024 bubnuoreka [JOK
TIIULEPUH https://m.edsoo.ru/7f41837c
35 @DeHoM: CTPOSHUE MOJIEKYJIbI, GU3NYECKUE U 15.01.2024 bubnmoreka [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE o https://m.edso0.ru/7f41837c
36 Anpaerusbl: hopMaIbaAeTUa U 18.01.2024 bu6mmoreka [JOK
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areTanpaerng. Anerod

https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
37 CBOICTBA ¥ IPUMEHEHNUE AIbIETUI0B 22.01.2024
p ACTAA https://m.edsoo.ru/7f41837¢
38 OnHOOCHOBHBIE TIPEIeNbHBIE KAPOOHOBEIE 55 01.2024 bu6mmoreka [IOK
KUCJIOTBI: MypaBbHHAS M YKCYCHAst o https://m.eds00.ru/7f41837¢
XUMHYECKUE CBOMCTBA U MPUMEHEHUE Bi6 LIOK
nonmorexa
39 OJHOOCHOBHBIX IIPEIEIIBHBIX KAPOOHOBBIX 29.01.2024
A pel P https://m.edsoo.ru/7f41837c
KHCJIOT
bubmmoreka [{OK
40 Pemenne 3amad pa3sHbIX TUIIOB 1.02.2024
Aatp https://m.edsoo.ru/7f41837c
41 [IpakTueckas pabota Ne 3. «CBoiicTBa 5 02.2024 bubnuoreka [JOK
PacTBOPa YKCYCHOM KUCIOTBD) o https://m.eds00.ru/7f41837¢
Pemenne oprannyecknx 3agaq
42 [eHeTHYECKas! CBSA3b OPraHMYECKUX 8.02.2024 bubmorexa HOK
43 . p 12.02.2024 https://m.edsoo.ru/7f41837¢c
COEIMHEHNH
[TpakTuueckast pabora Ne4. Pemenue
44 JDKCIHEPUMEHTAILHBIX 3a7a4 Ha 15.02.2024 Bubmaotexa [IOK
p a R https://m.edsoo.ru/7f41837¢c
pacro3HaBaHUE OPraHUYECKUX BEIICCTB
CreaprHOBas U OJICMHOBAS KUCJIOTHI, KaK Euts 1OK
HoOIMoTeKa
45 MPENCTABUTENN BBICIINX KaPOOHOBBIX 19.02.2024
e p https://m.edsoo.ru/7f41837c
KHUCIIOT
46 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX 22.02.2024 bubnuoreka IIOK
47 KHCJIOT, MX MOIOIIIee IEHCTBHE 26.02.2024 https://m.edsoo0.ru/7f41837¢
Cnoxuble YpUpbl Kak IPOU3BOIHEIE
48 Ka 6OHOBLI)(3) KECJ‘IOT FIE OJ'II/IZ CIIO’KHBIX 29.02.2024 Brbmaorexa IJOK
P - 1P A https://m.edso00.ru/7f41837c
3¢upoB
JKupsl: ruaponns, npuMeHeEHNEe
49 p Ap » 1P ) 4.03.2024 bubmuoreka [JOK

Onoioruueckas POJIb KUPOB

https://m.edsoo.ru/7f41837c
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Kpaxman u nemirono3a Kak OpupogHbIe bubnuorexa [JOK
50 7.03.2024
MOJIMMEPBI https://m.edsoo.ru/7f41837c
bu6mmoreka [{OK
1 T 11.03.2024
° mokosa Caxaposa https://m.edso0.ru/7f41837c
KonrpomnbsHas padora Ne3 1o pasuen
52 «Kncio 0J1CO pe JKaIle O ragnquKZIe 14.03.2024 bubnmorexa LOK
POACOACPIAILHE Op R https://m.eds00.ru/7f41837¢c
COCIMHEHHUS
53 [TpakTuueckast pabora No5S. Permenue 18.03.2024 bubnuotexa [JOK
OPraHUYEeCKHUX 3a7a4 https://m.edsoo.ru/7f41837c
>4 Pemenue 3a1a4 pa3HbIX TUIIOB 21.03.2024 bubmorexa [TOK
55 At p 4.04.2024 https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
56 A : 8.04.2024
MUHBL: METILTAMHH H affiiiH https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
57 CaoH 11.04.2024
BOUCTBA H [PUMCHEHHE aMITHOB https://m.edso0.ru/7f41837¢
AMHMHOKHUCIIOTHI Kak aMm(pOTepHbBIE
58 OpraHMYeCcKHe COCIUHEHHUS, UX 15.04.2024 bubmmorexa LOK
p 8 ’ o https://m.edsoo.ru/7f41837¢c
Omosornueckoe 3HaueHue. [lenruapl
bu6mmoreka [JOK
59 CBoH 18.04.2024
BOWCTBA ¥ MPUMEHEHHE aMHUHOKHUCIIOT httos://m.edsoo.ru/7fA1837¢
60 bubnuoreka [JOK
P i OBP 1 PHO 22.04.2024
CHICHHC YpasHCHIH https://m.edso0.ru/7f41837¢
61 benku xak npupoaHsie 55 04.2024 bubnuoreka [JOK
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
62 5 2.05.2024
CBoiicTBa 1 IpHMEHEHUE 6eaKOB https://m.edso0.ru/7f41837¢
63 OCHOBHBIE TOHSATHUS XUMUHU 6.05.2024 bubmuoreka [JOK

BBICOKOMOJICKYJISIPHBIX COeUHEHUI

https://m.edsoo.ru/7f41837c
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OcHoBHEIC METOJbI CHHTEC3a

64 BBICOKOMOJIEKYJIAPHBIX COCAUHEHUM. 1 13.05.2024 bubmmorexa LHOK
https://m.edso0.ru/7f41837c
[lmactmaccel, kKaydyykH, BOJIOKHA
K o4
65 OHTpOJII)HaﬂUpa60Ta Ned o xypcy 1 16.05.2024 bubnuorexa [JOK
OPraHU4eCKOM XUMHUH https://m.edsoo.ru/7f41837c
66 [TpakTuaueckas pabora Ne6 PacrioznaBanue 1 50.05.2024 bubnuotexa [JOK
IIJJACTMACC ¥ BOJIOKOH https://m.edso0.ru/7f41837c
bu6mmoreka [{OK
67 0) 1 23.05.2024
praHryecKas XMMHUS, YSIOBEK U IPUPOJIa https://m.edsoo.ru/7f41837¢
Pezepn
bu6moreka [IOK
68 IT 1
OAIBC/ICHHE HTOTOB TOAd https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne udposbie
Tema ypoxa Kontpoabn Ipaxri Jarta uzy4yeHus ungp
n/n Bcero ecKHe o0pa3oBaTe/bHbIE
ble padoThI
padoThbI PeECYpPChI
[ToBTopenue kypca 10 xnacca [Ipenenbuble u bubnnorexa [JOK
1 HenpeznenbHsle YB beH3on u apomarnueckue 1 4.09.2023 https://m.edsoo.ru/7f
VB IIpupoansie uCTOUHUKH Y B 41837c
KapOoHOBBIE KHCITOTHI AJIBJICTH/IBI U KETOHBI bubmorera [JOK
2 C P 1 7.09.2023 https://m.edsoo.ru/7f
JI0’KHBIE 3(UpPHI 41837¢
bu6moreka [IOK
3 Pemenne pacyeTHbIX 3a1a4 1 11.09.2023 https://m.edsoo.ru/7f
41837c
bu6mmoreka [IOK
4 Pemenne pa3HpIX THIOB 337124 1 14.09.2023 https://m.edsoo.ru/7f
41837c
bu6mmoreka [JOK
5 Bxoanas koHTpOabHas padoTa 1 1 18.09.2023 https://m.edsoo.ru/7f
41837c
XUMHUUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs bubmorexa HOK
6 i ' P 1 21.09.2023 https://m.edsoo.ru/7f
KOH(pUTypaius aToOMOB 41837¢
3aKOHBI COXpaHEHUsI MacChl U DHEPTHUH B bubmorexa HOK
7 P p 1 25.09.2023 https://m.edsoo.ru/7f
RHMIH 41837c
3 Ilepnoanuecknii 3akoH u Ilepuoguueckas 1 98.09.2073 bubnuorexa [IOK
chcTEMa XMMHUYECKUX 3ieMeHToB /JI. U. o https://m.edsoo.ru/7f
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MenneneeBa, UX CBA3b C COBPEMEHHOMN
TEOpPUEH CTPOCHHS aTOMOB

41837c

9 > 2.10.2023 EtPtI6H/P/I°Te§a HO};
ellIeHue pacye 3a1a Jim. I
10 IIICHUE PACUYCTHBIX 3a7a4 5 10.2023 ps edso0.ru
41837¢c
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMHUYECKHUX DJIEMEHTOB U UX COETUHEHUHN I10 Bufs OK
11 rpynmnam 4 nepuojam. 3HaueHue 9.10.2023 nomorexa 11
https://m.edsoo.ru/7f
12 EPUOINIECKOI0 3aKOHA U CUCTEMEI 12.10.2023 41837¢
xumuueckux anemenToB .. MeHnieneena B
Pa3BUTHH HAYKH
Crpoenue BemniecTBa. XUMHYECKaAs CBSI3b, €€
13 P 111 16.10.2023 bubmuorexa [JOK
BH/JIBI; MEXaHU3MBI 00pa30BaHUS https://m.edsoo.ru/7f
KOBAJICHTHOM CBs13u. BomopoaHas CBs3b 41837c
bu6mmoreka [IOK
KontponsHaasg padora Nel o teme :
14 . EeHI/Ie Bep . 19.10.2023 https://m.edso0.ru/7f
p H 41837c
BasieHTHOCTB. DIIEKTPOOTPHUIIATEITLHOCTD.
15 23.10.2023 bu6mmoreka [JOK
Crenenb okucieHus. Bemiectsa
16 MOICKVIADHOI0 1 HEMOICKVISPHOLO 26.10.2023 https://m.edsoo.ru/7f
17 Y YIAp 9.11.2023 41837¢
CTPOCHUS
ITousiTHe 0 AUCIIEPCHBIX CUCTEMAX.
18 A P 13.11.2023 bubmuoreka [JOK
19 HcTuHHBIE U KOJIIOUAHBIE PACTBOPBL. 16.11.2023 https://m.edsoo.ru/7f
MaccoBas J10J1s1 BEIleCTBa B paCTBOPE o 41837c
Kiaccudukanuys 1 HOMEHKIaTypa
20 HEOPTaHUYECKUX COETUHEHUN yFeHeTquCKa;I 20.11.2023 Bubmiorexa TOK
21 ngx, R ‘TB I 23.11.2023 https://m.edsoo.ru/7f
22 CBA3H HEOP CCKHX BEIICCTB, pas 27.11.2023 41837c
KJIaCCOB
23 Pemenue ynpaxxHeHUH 10 T€HETUYECKON 30.11.2023 bubnuorexa [IOK
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24 CBSI3U 4.12.2023 https://m.edsoo.ru/7f
41837c
Knaccudukanms XuMHIeCKUX peakiuii B
25 Purcan . peardt 7.12.2023
26 HEOPraHUYECKON U OPraHU4YeCKON XUMHUH. 11.12.2023 bubnuorexa [JOK
57 3aKOH COXPaHEHHUS MACChl BEIECTB; 3aKOH 14'12' 5023 https://m.edsoo.ru/7f
T 41837c
28 COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPU 18.17.2073
XUMUYECKUX PEAKITUIX
bubmmoreka [{OK
KonTponbras padora Ne2 mo teme
29 P P 21.12.2023 https://m.edsoo.ru/7f
XUMUYECKUE PEAKIINHI 41837¢
25.12.2023
30 Ckopocts peakmuu. OOpaTuMbIe peakiiny. bubmmorexa [OK
31 X 28.12.2023 https://m.edsoo.ru/7f
MMHYECKOE PAaBHOBECHE 11.01.2024 41837¢
32
33 Pemenne 3agad Ha CKOPOCTh XUMHUYECKUX 15.01.2024 bubnnorexa LIOK
34 carui 18.01.2024 https://m.edsoo.ru/7f
peart e 41837c
[Ipaktrueckas padota Ne 1. «Biusiaue bubnunoreka [JOK
35 pa3IUyHBIX (PAaKTOPOB HA CKOPOCTH 22.01.2024 https://m.edsoo.ru/7f
XUMHYECKON PEaKIun» 41837c
36 DIIeKTpoJIUTHYECKast Auccoruanus. [lonarue 25.01.2024
bu6mmoreka [JOK
37 0 BojiopoiHOM Tokasarene (pH) pactBopa. 29.01.2024
https://m.edsoo.ru/7f
38 Peakiiuu nonHoro oomeHna. ['maponus 1.02.2024 41837¢
39 OpPraHWYECKUX U HEOPTaHUYCCKUX BEIICCTB 5.02.2024
OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC
40 0 . 8.02.2024 Eg@;me;a HO/I;
41 peakuuu. [lonstue o 3J1eKTpf)Jn/13e 12.02.2024 ps://m.eds00.ru
pacniaBoB U pacTBOPOB COJIEN 41837c
42 15.02.2024 bu6mmoreka [JOK
Pemenue ynpaxuenuit no OBP u D
43 yip A 19.02.2024 https://m.edsoo.ru/7f
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41837c

Meramisl, ux nonoxenue B [lepuoanueckoi
CUCTEME XUMUYECKUX ieMeHToB [I. M.

bu6mmoreka [{OK

44 MeHneneeBa 1 0OCOOEHHOCTH CTPOCHHUS 22.02.2024 https://m.edsoo.ru/7f
aToMoB. O0mue pU3NIECKIe CBONCTBA 41837c
METaJJIOB
. bubmmoreka [{OK
CriaBel METAJUIOB. DJIEKTPOXUMUUYCCKUH PsiY
45 —— 26.02.2024 https://m.edsoo.ru/7f
p I 41837c
XuMHYECKHEe CBOMCTBA BAKHEHIITUX bubmmoreka [{OK
46 METAJJIOB (HAaTPUH, Kaui, Kaabllui, MarHui, 29.02.2024 https://m.edsoo.ru/7f
QTIOMUHHI ) U UX COCTMHECHUN 41837c
XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubmorera [JOK
47 COeTMHECHUI ’ 4.03.2024 https://m.edsoo.ru/7f
A 41837c
XUMHWYECKHE CBOMCTBA IIMHKA, JKejle3a U UX Bubmaorexa IIOK
48 COCTMHEHUI , 7.03.2024 https://m.edsoo.ru/7f
A 41837c
[IpakTuueckas padora Ne 2. "Pemenue bubnuoreka [JOK
49 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME 11.03.2024 https://m.edsoo.ru/7f
«Mertamien" 41837¢c
KonTponbnas pabota Ne3 no pazgeny bubmorexa LOK
50 14.03.2024 https://m.edsoo.ru/7f
«TeopeTndyeckne OCHOBBI XUMHUM)»
41837c
Hewmeraiibl, Ux moJIo)KeHUE B
[Teproanueckoit cucreMe XMMHYECKUX bubmorexa LOK
51 18.03.2024 https://m.edsoo.ru/7f
anemenToB /. 1. MenaeneeBa u 41837¢
0COOCHHOCTH CTPOCHHUS aTOMOB
52 ®du3nyecKre CBOMCTBA HEMETAIJIOB. 21.03.2024 bubmuoreka [JOK
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AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHcIopoJa, cepsl, pocdopa u yriiepoaa)

https://m.edsoo.ru/7f
41837c

XHWMHUYECKUE CBOMCTBA FAJIONEHOB, CEPhI M X

bu6mmoreka [{OK

53 . 4.04.2024 https://m.edsoo.ru/7f
COCTMHEHUI 41837¢
XuMHYecKue CBOMCTBa a30Ta, (pocodpa u ux bubmorera [JOK

54 " ’ p 8.04.2024 https://m.edsoo.ru/7f
COCTMHEHUI 41837¢

. bubmmoreka [{OK
XVMHYECKUE CBOMCTBA yTIIepoaa, KpEMHUS H

55 N 11.04.2024 https://m.edsoo.ru/7f

WX COCAMHCHHI 41837¢
. bu6mmoreka [IOK
[IpuMeHeHHe BaKHEHIIINX HEMETAUIOB U KX

56 . 15.04.2024 https://m.edsoo.ru/7f
COCTUHEHUI 41837¢
O0001IeHNE U CUCTEMATU3ALNS 3HAHUHN 110

bu6mmoreka [IOK
teMe «Hemeramns». Beruncnenus no

57 . 18.04.2024 https://m.edsoo.ru/7f
YpaBHEHUSM XUMHUECKUX PEAKINN U 41837¢
TEPMOXUMHUYECKUE PACUETHI
[Ipaktuueckas padora Ne 3. «Pemienne bubnuoreka [JOK

58 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME 22.04.2024 https://m.edsoo.ru/7f
"HemeTtamnabr"» 41837c

bubmuoreka [JOK

59 Heopranudeckue v opraHn4ecKue KUCIOThI.

2.05.2024 https://m.edsoo.ru/7f
Heopranudeckue u opraHn4eckue OCHOBaHUS
41837c
AmboTepHbIe HEOPraHUYECKUE U
opraHuueckue coequHeHus. [ eHeTnueckas bubmotera [JOK
60 P ’ 6.05.2024 https://m.edsoo.ru/7f
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
41837c
BEIIECTB
61 KonrtponbHas padoraNed 1o temam 13.05.2024 bubnuoreka LIOK
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«Metamaely n «HemeTasuibi»

https://m.edsoo.ru/7f
41837c

Poiib XxuMuu B 00€CIIeYeHHH SKOJIOTHUECKOH,

bubmmorexa [{OK

62 SHEPreTUYECKO U MUILEBOI 0€3011acHOCTH, 1 16.05.2024 https://m.edsoo.ru/7f
pa3BUTUU MEQULIUHBI 41837c
[IpencraBnenns 06 0OMMUX HAYIHBIX bubnuorexa [JOK

63 MPUHIMIAX TPOMBIIIIEHHOTO MOTYYeHHUS 1 20.05.2024 https://m.edsoo.ru/7f
BaXXHEHUIITNX BEIIECTB 41837c

bubmmoreka [{OK

64 YenoBek B MUpE BEMIECTB U MAaTEPUATIOB 1 23.05.2024 https://m.edsoo.ru/7f

41837c
Peseps 4u.
bu6moreka [IOK
65 XHMHMS U 310POBbE YEIIOBEKA 1 https://m.edsoo.ru/7f
41837c
OBIIEE KOJIMYECTBO YACOB I10 65

I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

VYyeOnuk Pymzutuc I'.E. 10-11xk7.

Mocksa «lIpocsemenue» 2016r.

METOANUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

TemaTunueckue TecTol K noAroroske k EI'J, loponbkun B.H.

Xumus B ypaBHeHusix peakuuu K.A.Koukapos

Xumus Kpeimmiaosuu E.B.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
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