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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XHMMHUU Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanpHOTO 3aKoHA OT 29.12.2012 No 273-d3 «O6
oOpazoBanuu B Poccuiickoit @eneparumn», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(DOII COO0), IIPEICTABJICHHBIX B OenepanpHoM rocyapCTBEHHOM
obpazoBatenpHoM craHjgapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CrTparerum pasBUTHS BocOUTaHuA B Poccuiickon
Oepnepanuun Ha nepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOA0B K pa3padOTKe MPOrpaMMbl MO XUMHH, K OIpPEAEICHUIO
o0mieil ctparernt oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEIACTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBJSIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TalloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4JaronMxcst Ha YpOBHE CpPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHsSD», COJIEpPKAHUE M TNOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nmporpaMme 10 XHMHU C YY9E€TOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, a TaKke C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oomiero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIEeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.



TecHO B3aUMOJEWUCTBYS C IPYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTUH HAaIlpaBlICHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBHM C OOHIMMHM UENSIMH M TPHUHLUNAMU CPEIHETO OOIIETOo
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsomMMHA  NpeaMeTa «XUMUsS» SBIAIOTCS 0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHUM MO HEOPraHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUUN U3 OOIIEeH XUMHUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHH
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkaHus KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4E€CKOM XHMMHHM BEIIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHWYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndecKod XUMHMM IIOJy4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yrjaoM 3peHus B TMpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYeCcKol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akOoHa — OT
o06o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOIESH.

EnuHas cucrema 3HaHUI O Ba)KHEHIIMX BEIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIHbHONM M IMPAKTHYECKOU
JESATEIIBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBA)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HMH(POPMALMIO U
OPUMEHATh €€ I TOMNOJHEHUs 3HAHWM, pEeHIeHUs HWHTEIUIEKTYaJbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHUS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Uil MOHUMAaHMS
¢unocopckux uiued, TaKuX Kak: MaTepUaJbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUNA MYyTEM OSKCIEpPUMEHTA H
pelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTMYECKUX MpoOiem, a
TaK)xe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B miaHe pemeHus 3amad  BOCIUTAHUSA, Pa3BUTHS U COLMAIA3ALUU
oOy4aroluxcs MPUHATBIE MPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS M TIOCTPOCHHUs MpeAMeTa NpeaycMaTpUBalOT (OpMUpOBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENBbCKON JEATENBHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B NO3HAHUU
XUMHH.

B mnpaktuke mnpemnogaBaHUsT XMMHHM KaK Ha YpOBHE OCHOBHOIO OOIIETo
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeJIbHOM XapaKTepUCTUKHU 1eJied HW3y4eHHUs NpelMeTa HalpaBieHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHMUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUUECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K OIPEACIICHUIO LIEJIEW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUSl TJIAaBHBIMU LEISIMH H3YYEHHUS MpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:
dbopMUpOBaHNE CHCTEMbl XMMHYECKHX 3HAHHH KaK Ba)KHEHIIEH COCTaBISIOMICH
€CTECTBCHHO-HAYYHONH KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKaT KITFOUEBHIC
NOHATHA, (yHIaMEHTAIbHBIE 3aKOHBl U TEOPUUM XMMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOGHHE U MOHUMAaHHUE CYIIHOCTH JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPUEH UX pa3BUTHSI U CTAHOBJICHUS;
dbopMupoBaHHE W pa3BUTHE IMPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHMS
BEIICCTB U XWMHUYECKUX DPEAKINi, HEOOXOMUMBIX [JIsl MPUOOPETEHUS YMEHUH
OPUEHTHPOBATHCSI B MUPE BEIICCTB U XUMUYCCKUX SIBICHHUM, UMEIOIINX MECTO B
IpUpOJIE, B MPAKTUYECKOM U MOBCEAHEBHOM KU3HMU;
pa3BUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIMIOJCHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOMIOICHUEM TpaBUil OE30MacHOTO
oOpallieHusl C BEIIECTBAMU.

Hapsiny ¢ aTuM, comepkarenbHas XapaKTEpUCTUKA IeNiel U 3a7a9 W3ydCHHS
npeaMera B IporpaMMe Mo XMMUM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnoAaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCA  MPEeArovYTEeHUe
NPAKTHUYECKOH KOMIIOHEHTE COJep)KaHWs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA O0IIE00pa30BaTEIbHON OpPraHU3alluy, BIAJACIOUIEr0 He
HAaObOpOM 3HaHWH, a (YHKIMOHATBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHS WX B PEANTbHON KU3HU
IUISL PeUICHUS PAKTUYECKHUX 3a/1a4.

B cBs3M C 3TUM Tpu U3yYEHUH TMpeaMera «XHUMHUS» JTOMHHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 334, KaK:

amanTanys oO0yJaroIuXcs K YCJIOBUSM TUHAMUYHO PAa3BHUBAIOLIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY TPHUHATHIO TPAMOTHBIX
pCIICHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlHsX, CBSI3aHHBIX C BEHICCTBAMU M UX
NPUMEHEHHUEM;

dopMupoBaHre y OOYYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIN), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJI pa3jIMuHbIX BHJOB
NeSATEeTLHOCTH: PEIeHHs MpoOJieM, MOorcKa, aHaIn3a U 00padoTku MHGOpPMAIIIH,
HEOOXOIUMBIX I TPUOOPETEHHS OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUiI
IKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOIIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOJHYIO CPENy;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIEKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJaroMMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE



3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH I TIONCKA M aHalu3a Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U pa3BUTHE y 00YUAIONINXCS aCCOIMATUBHOTO U JIOTHIECKOTO
MBIIIICHUS, HAOTI0IaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
DKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydJalomuxcsi YyOSKIEHHOCTH B T'yMaHHCTHYECKOM
HAIPaBICHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMoOHAaIBFHOTO MPUPOIOIOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKIX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOro
OTHOIICHUSI K TIPHUPOJC W CBOEMY 3I0POBBIO, a TakKe NMPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mutaHe cpeaHero oOiiero o0pa3oBaHHs MpeaMeT «XUMUS)
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee YnciIo 4YacoB, OTBEIEHHBIX JJI U3YUYCHHS] XUMUU, HA 0230BOM YPOBHE
cpeaHero oomiero odpazoBaHusi, coctariseT 68 yacoB: B 10 kmacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heieno).

COJEPXXAHUE OBYUYEHUASA
10 KUIACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYeCKOM XMMHUH

[IpeqMeT opraHMYecKOM XUMHU: €€ BO3HUKHOBEHHUE, PA3BUTHUE W 3HAYCHUE
B IIOJIyYEHHH HOBBIX BEILIECTB W MaTEpHaloB. Teopus CTPOCHHUS OPraHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHoBHBIE ToJI0KkeHUsA. CTPYKTYypHBbIE (POPMYIIBI
OpPraHMYECKUX BeEIIECTB. l'omMonorusa, wu3omepus. XHUMHUYECKas CBI3b B
OpPraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.



[IpencraBienne o knaccudukanuu opraHu4eckux BemecTB. HomenknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMs
BaXHEHILINX MPEACTaBUTENEH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX NPEBPAIICHUN:

O3HAKOMJICHHE C O00pa3laMyd OPTraHWYECKHX BEIIECTB W MaTepuajaMd Ha WX
OCHOBE, MOJICIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

YraeBoaopoanbl

AJIKaHBI: COCTaB W CTPOECHHUE, TOMOJOTMYECKMH psaA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM PsAZl. DTUJIIEH U MPOMUIEH —
MPOCTEHIIINE TPEACTABUTENIN AJKEHOB: (DU3UYECKUE M XUMHUYECKHE CBOICTBa
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMHA, OKHUCICHUS W
MOJIMMEPHU3AIINH ), TOJTyYeHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyramueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusamuu). [lomydeHue CUHTETUYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUUECKUHN psijl. ALlETUIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKUHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMUYECKHE CBOMCTBA (pEaklMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIIUH,
TOpPEHUs), MOTyYeHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, crpoeHue, GpU3MYECKHE U XUMHUYECKHE CBONCTBA
(peakiu rajoreHUpPOBaHUS U HUTPOBAHMS), TIOJYYCHUE U TIPUMEHEHUuE. Toayon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoNyYyeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIJIEBOAOPOJAMHU, MNPUHAMICIKANUMHA K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHble WCTOYHHMKH yIJIEBOAOPOAOB. I[IpupomHblii ra3 W MNOMYTHBIE
HedTaapie Ta3bl. HedTh u e€ mpoucxoxknenune. CrocoObl mepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUN, KaTaTUTHYECKHil), mnuposu3. [Ipomykrsl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
YTOJIb U MIPOAYKTHI €T0 TepepaboTKHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB W WX MPEBPALICHU:

O3HAKOMJIEHHE C OOpa3lamMu IJIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKITUH
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YTJIEBOAOPOJIOB U



TaJIOTCHOIIPON3BOAHLBIX, ITPOBCIACHHUC HD&KTH‘I@CKOﬁ Da6OTBIZ IMOJIYYCHHUC OTHIICHA

Y U3y4YEHUE €TO CBOMCTB.
PacuéTHrle 3agaun.
Brruncnenuss mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOIO BEIIECTBA WM NMPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaepskamue oprann4ecKkue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE CHOUPTBL. METaHON M 3TAHON: CTPOCHHUE,
¢uznyeckue M XHUMUYECKHE CBOMCTBA (PEaKIUM C aKTUBHBIMH MeETaJllaMH,
rajJJor€HOBOJIOPO/IaMH, TOpEHHE), IpUMEHEHHE. BoJopoaHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHble  COUPTBL. OTWJIEHIVIMKONb W  TJIMLIEPUH: CTPOCHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJuUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBIE crHpThI). JleiicTBue Ha
opraHusM yenoseka. [[puMenenre rmmuepuHa U STUIEHTJIMKOJIS.

®deHon: CTpOEHHME MOJNEKYJbl, (U3MUYECKHME U XHMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anpnerunpl U Kemownsi.  Dopmanbaeruj, — aueTanbAETUI:  CTPOCHHE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCyCHAst
KHUCJIOTBL: CTPOEHHE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME s
Kjlacca  KHUCJIOT, peakuus JSTepuukanuu), I[OJy4eHHEe U MNPHUMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

Crnoxuble »Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsel. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb )KUPOB.

VYrneBonpl:  cocTaB, Kilaccuukanus — yrieBoJoB  (MOHO-, JHU- H
nonucaxapuapl). ['0ko3a — MpoCcTeHIMiA MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom meau(ll), oxucnenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HAXOXJACHHUE B TNPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman m nemnrono3a Kak npuponasbsie nmonumepsl. CTpoeHHe Kpaxmania U
HEeJUTI0I03bl.  Pu3nMyecKkue W XUMHYECKHE CBOMCTBAa Kpaxmania (TMIpOjus3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpPUMEHTAJIBHBIE METObl W3YYEHUs BEUIECTB M WX IPEBpPAlICHUI:

IMPOBCACHUC, H&6J’IIOI[€HI/IC N OIMCAHUC JCMOHCTPAIIMOHHBIX OIIBITOB: TOPCHHC



CIIUPTOB, KAa4YE€CTBCHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA

okcumoM Mmeu(Il)), MHOroaTOMHBIX CHUPTOB (B3aHMMOJCHCTBHE TIHUIEPHHA C

runpokcuom meau(1l)), anpaernaoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA

cepeopa(l) u ruapokcuaom wmemau(ll), B3aumojnelcTBHE Kpaxmalla C HOJOM),

MIPOBEICHHUE MMPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.
Pacuérnble 3a1auu.

BbluncieHdss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHndyeckue coequHeHus. Puznueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kKak TpUPOAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHnasd,
BTOPHYHAs M TPETHUYHAs CTPYKTypa O€iakoB. XHUMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCHEPUMEHTAJIBHBIE METOJbl W3YYEHUs BEUIECTB M WX IPEBPAIICHUM!
HAOJII0JIEHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMNBITOB: JIEHATYpalus OeIKOB MPH

HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHSATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
NOJINMEPU3ALUS U MOJUKOHIEHCALUS.

OKCHEPUMEHTAIBHBIE METOJbl W3YYEHUs BEUIECTB M WX IPEBPAlICHUM:

03HAKOMJICHHE ¢ 00pa3llaMH MPHUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.
MexnupeaMeTHBIE CBI3H.

Peanuzanus MeXnpeaMETHBIX CBS3EH IIPU U3YUYEHUNU OPTaHUYECKON XUMHUU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHSTUW, TaK W TOHSITUU, SIBISIIOIIUXCS CUCTEMHBIMHU Uil OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYUHBIM (DaKT, TUIIOTE3a,
3aKOH, TEOPHSs, aHAJM3, CUHTE3, KJacCU(PUKAIUs, MEePUOJUIHOCTh, HAOIO/ICHHUE,
M3MEpPEHUE, SKCIEPUMEHT, MOJCITMPOBAHUE.

duszuka: Marepus, DSHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.



buonorus: knerka, opraHusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIIIEBOJbI, KHUPBHI,
(hepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPObI, MOJE3HbIE UCKOMAeMbIe, TOILIMBO,
peCypCHlI.

TexHomorusi: MNHIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO ITUTAHUSA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE MTPENAPATHI, MATEPUAIIBI U3
VMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKAS XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM d3JIeMeHT. AtToM. Sapo aroma, H30TOmBL. DJIEKTPOHHAS
000J109YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIAIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepunonnueckuit 3axkoH U llepuoanueckas cucremMa XUMUYECKUX DJIEMEHTOB
J. . MenneneeBa. CBsI3b MEPUOJUYECKOTO 3aKoHA U llepmoandeckoi cUCTEMbI
xumuueckux aieMmeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOU TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPYyIIaM U MEPUOJIaM.
3HaYCHUE NIEPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemniecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEGHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAJUIMYECKOU PEILIETKH.

[ToHsiTie 0 AucCnepcHbIX cucremax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J1s BelIeCTBa B paCTBOPE.

Knaccuduxarus HEOPTaHUYECKUX COCJIMHEHUU. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIacCaM.

Xumuyeckas — peaknusa. Kiaccudukanus  XMMUYECKHUX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEILIECTB,
3aKOH COXPAaHEHUA W MPEBPALLICHUS SHEPTUU IPU XUMHYECKUX PEAKLIMSX.



CKOpoCTh peakluu, €€ 3aBUCHMOCTb OT Pa3nuyHbIX (pakTopoB. OOpaTumbIe
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

DnekTpoauTrueckas auccoruaiys. CUIbHBIC U clla0dble IeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJbHAsI, IIEI0OYHASI.

OKUCINTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAJILHBIE METOJbI HM3YVUYCHHMS BEIISCTB M MX IPEBPAIICHUM .

neMoHcTpanust Tabmui «lleproguueckass cuctemMa XHUMUYECKHX 3JeMEHTOB /I.
N. MeHnneneeBay, U3ydeHHE MOJCICH KPUCTAUIMUYECKUX PEIIETOK, HAOIIOJEHUE
W ONHCAaHHUE JEeMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (pa3jioKeHUE
MEpOKCHJa BOJOpPOJa B MNPUCYTCTBUU KaTajau3aTopa, OIPEICICHUE CPEIbl
PacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATHLHOIO UHIUKATOPA, PEAKIIUU HOHHOTO
oOMeHa), MPOBEJICHUE MPAKTUYECKONU paboThl «BiusHue pa3inuHbIX PaKTOPOB Ha
CKOPOCTh XUMUYECKOU pEeAKIIUN.
PacuérHble 3aga4uu.

Pacuétel 10 ypaBHEHHSM XHMHUYECKMX pEaKkluid, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  [lomoxenne HemerammoB B Ilepuonndeckoil  cucreme
xumuueckux aemeHtoB JI. M. MenneneeBa U OCOOEHHOCTH CTPOEHHUS ATOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETA/NIOB (TaJOreHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJIHBIX COSTUHEHU).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. Tlonoxenune meramioB B Ilepuognyeckon cucremMe XMUMUYECKUX
anemeHToB [[. Y. MenneneeBa. OCOOEHHOCTU CTPOCHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSKEHU METAIIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEWIIIMX METAJUIOB (HATpPUM, KaJMi, KaJbIUH,
MarHui, aJlOMUHMHI, IIMHK, XPOM, K€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl moiaydeHus meTawioB. [IpuMeHeHune MeTaioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB W WX MPEBPALICHU:

HN3Yy4YCHUC KOJIICKINN «Mertaniasl u CIIJIaBbI», O6p213LIOB HCMCTAJUIOB, PCHICHUC
9KCIICPUMCHTAJIbHBIX 3aaa4y, Ha6J'IIOI[eHI/Ie U OIMCAHUC JACMOHCTPAIIMOHHBIX H



7a00pATOPHBIX OMBITOB (B3aMMOJEICTBHE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).
PacuéTtHrle 3agaumn.

Pacuétpl mMaccel BemecTBa wiM 00bEMa ra3oB 10 U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuMuA M JKU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYCCKOM, SHEPreTUYECKOW W IMHIIEeBOM
0€30IMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIUIIAX [POMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHUpPE BEIIECTB W MAaTE€PUANIOB: BAKHEWIINE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIMOHHBIE MAaTEpHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEpHUaJIbl, OPTAHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XuMHusg MU 3J0POBbE YEJIOBEKA: IPABWJIA MCIIOJb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 MCIOIb30BaHUs MpenapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOM KU3HU.

MexnpeaAMETHEIE CBSI3H.

Peanuzanusi  MEXINpPEIMETHBIX  CBSi3¢M TNpU  W3yYeHHH  0OOmer wu
HEOpraHudeckol XuMuu B 11 Kiacce oCylleCTBIAETCS Yepe3 UCIOIb30BAaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHSATHM, SBIISIOLIAXCS
CUCTEMHBIMHU JJIS1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TOHATHS: HAyYHBIM (DaKT, THIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusukKa: MaTepus, YHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSTHHE BEIICCTBA, (PM3UYCCKHE BEIMYMHBI U CAUHHUIIBI UX
W3MEPEHUS, CKOPOCTh.

buomorus: kimerka, oOpraHusM, OJKOCHCTeMa, Owmocdepa, Makpo- H
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepasbl, TOPHbIE TOPOIbI, TTOJE3HBIE UCKOIMAeMbIe, TOILIUBO,
pECYpCHI.

TexHOmorusl: XUMHUYECKass MPOMBIILICHHOCTh, METAJUIYpPrus, MPOWU3BOJCTBO
CTPOUTEIIBHBIX MaTEPUANIOB, CEIBCKOXO3SAMCTBEHHOE IPOU3BOJCTBO, MUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaimeBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO



KOCMCTHYCCKHUX TIPCIaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpHaJioOB,
QJICKTPOHHAA IIPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOyYalONIMMUCSL TPOTPAMM CpPEIHEro oOIero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M  TpeAMETHbIM). HayuHo-MeTonuueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3YJIHTATOB OCBOCHUSI MPOrpaMM CPEIHErOo OOIIEro
00pa3oBaHus SIBJSIETCA CUCTEMHO-ACSATEIbHOCTHBIN TTOAXO/I.

B CcoOTBeTCTBHMU C CHCTEMHO-JIESITEIBHOCTHBIM TMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOIMMUMHUCS POCCUMCKON T'pakAaHCKOW HJACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPECIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIICHUM JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIMXCsS PYKOBOJCTBOBATHCA B CBOECH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS DKOJOTHYECKOU KYJIBTYPhl U CIIOCOOHOCTH CTAaBUTh
TN U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pPE3yibTAaThl OCBOCHUSI TpeAMeTa «XUMHS» JTOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HjaeajaMd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMHU  TpOIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4yHOCTHBIE pE3yabTAaThl OCBOCHUS IpEIMETa «XHUMHSD»  OTPAKAKOT
c(OpPMHUPOBAHHOCTh OMbITA IO3HABATEIHLHON M MPAKTUUYECKOW JEATEIbHOCTH



OOyYaroIIMXCs M0 peaju3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
JaCTH:

1) rpa:KaaHCcKOro BOCIIUTAHUSI:

OCO3HAHMS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMAaxX M TMpaBUJaX MEXKITMIHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JCATEIHHOCTH TIPH CO3IaHHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX M IO3HABATEIBbHBIX 3a/1a4, BHITOJHECHUN
XUMHUYECKUX IKCIICPHUMCHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMAaTh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU MEATEILHOCTH,

2) IAaTPHOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K WCTOPHYECKOMY W HAyJYHOMY HACJICIHUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKCHHS K IIPOIECCY TBOPUECTBA B 00JIACTH TEOPHUHU W IPAKTHUECKOTO
MPUMEHEHHUSI XMMHUH, OCO3HAHHUS TOTO, YTO JOCTIKCHHS HAyKH €CTh Pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTHKOB,;

WHTEpeca W TI03HABATEIBHBIX MOTHBOB B TIOJYYCHHH M TIOCICTYIOIIEM
aHanu3e WHQPOpPMAIUK O MEePEAOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBEICHHUS,;

CIIOCOOHOCTH OICHMBATh CUTYaIlUH, CBSI3aHHBIC ¢ XUMHUUYCCKUMHU SBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHHWBAaTh CBOE TIOBEJCHHWE W TIOCTYNKH CBOUX TOBApHIICH C
MO3UIIMKA HPABCTBCHHBIX M TIPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHHA 3THUX
MOCTYIIKOB;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHMUS I[EHHOCTEH 370poBoro M Oe3omacHOoro oOpasza JKW3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DH3MYECKOMY W
TICUXUYECKOMY 3JI0POBBIO;

cCOOJIO/IeHUsT TpaBuUil 0Oe30macHOro oOpallleHHus C BEHleCTBaMU B OBITY,
MOBCEHEBHOM JKM3HU U B TPYAOBOM JEATECILHOCTH,

MOHUMAHUS IIEHHOCTW TMPaBWI HWHIWBHIYAIHHOTO ¥  KOJUICKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIINX 3IOPOBBIO M KU3HU JIFO/ICH;



OCO3HAHMS TIOCIICJICTBUNA W HETPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIHTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIEI0BATENbCKON
NEATEIbHOCTH, OOILIECTBEHHO IIOJE3HOM, TBOPYECKOW W JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHHMM MPaKTUYECKUX 3a7ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3iuyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM IO XUMHH;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHJMBHIYaJIbHOW TpPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JIOrNYeCcKOTr0 BOCIIMTAHUS:

HKOJIOTUYECKU 1I€JIECOO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

NOHUMAaHUSl IJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbl;

OCO3HAHMUSI HEOOXOJMMOCTH MCHOJB30BAHMS JIOCTHKEHUN XUMHH IS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO MPUPOA0IIOIb30BAHUS;

AKTUBHOTO HENPUATHS  JIEMCTBUM, TMPUHOCAIIMX BpPEI  OKPYKaKOIIECH
MPUPOTHON cpelie, YMEHHsI TIPOTHO3UPOBATH HEOJATOMPUSITHBIE IKOJOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJM4yusl Pa3BUTOTO HKOJOTHMUYECKOTO MBIIUICHUS, SKOJOTUUECKON KYJIbTYpHI,
OIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUSI
PYKOBOJICTBOBaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHMKATUBHONW M COLIMAIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUH
xemodoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKW U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CcHenu(PUKY XUMHUM KakK HayKh, OCO3HaHUs €€ poJiu B
(GbOopMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
Mpe/CTaBlIeHUs] 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,



yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHHM JJS  COBPEMEHHOI
OUBWIM3AIMM: B €€ T'yMaHUCTHYECKON HamNpaBICHHOCTH M BaXHOM pOJM B
CO3/IaHMU HOBOM 0a3bl MaTepUaJIbHOM KYJIbTYpPBI, PELIEHUH TITI00aIbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHsI YEJIOBEUYECTBA — ChIPbEBOM, SHEPTreTUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOCCIEUYCHUU YCIIOBUMN
YCIEIIHOTO TPyJa M SKOJIOTHYECKH KOMMOPTHON JKM3HM KaXKIOro dIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJ0B
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
NOJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHMS! SBJIICHUN OKPY’KaIOIEro MUpa U
IPOUCXOAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMMEIOUMXCS JaHHBIX C LEJIbI0 TOJyYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMHYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBUHM C KU3HEHHBIMH NMOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSIM TpyJa B pa3iauuHbIX chepax mpodeccuoHanbHON
NEeSATEITbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHble Pe3yIbTaThl OCBOCHHUS y4E€OHOTO TpenMeTra «XUMHUs Ha
YPOBHE CpeJHero o01ero o0pa3oBaHus BKIOYAIOT:

3HaUYUMBbIE  JUIS dbopMHpOBaHUS  MHUPOBO33PEHUS oOyyaromxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUINE
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenu@uKky MeTOJ0B IO3HAHMS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIusl, SIBIICHHUE,
mpoliece, CUCTeMa, HayYHbI (PaKT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCaIbHBbIC yueOHBbIC JEHCTBUA (TIO3HABaTEIbHBIC, KOMMYHUKATUBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yJaromnxcs;

CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHBEpCAJIbHbIE y4eOHbIE
JIEUCTBUS B II03HABATEIIBHOW U COLIMAIBHOM MPAKTHUKE.



MeranpeaMeTHblE PE3YyJAbTaTbl OTPAXAKOT OBJIAJICHUE YHUBEPCAIBbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBaanenne YHHBEPCAJTbHBIMH yueOHbIMH NMO3HABaTEIbHbIMHU
NefCTBUSIMM:

1) 0a3oBbIe JJOrHYecKue JeCTBUS:

CaMOCTOSITeIbHO  (popMyupoBaTh M aKTyallu3UpoOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeAcsATh LU JACATCIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH MX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABJICHHBIMU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU TOHSITUM M YCTAaHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHUS 1JI1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS U KPUTEPUH I KJIacCU(PUKAIIMU BEIISCTB U
XUMHYECKUX PEaKIIUii;

YCTAHABJIMBATh TMPUYMHHO-CIEJCTBEHHBIC CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHUE pacCykaeHus (MHIYKTUBHBIC, JEIYKTHUBHbBIE, TIO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIIIOUCHUS;

MIPUMEHATH B IPOIIECCE MO3HAHMS, UCTIOJIB3YEMbI€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHUMHYCCKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS VISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a30BbI€e HCCJIEeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMM METOJOB HAYyYHOI'O IO3HAHHUS BEUIECTB U XUMHUUYECKUX
pEeaKUunii;

bopMyIMpOBAThH IS U 33]]a4H UCCIIEI0BAHUS, UCTIOIb30BATh TIOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HAaBbIKAMM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0JATh 3a XOJA0M
mpoIiiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0 Pe3ynbTar, (HopMyIupoBaTh



0000IIEHHS U BBIBOABI OTHOCUTENIHLHO TIOCTOBEPHOCTHU PE3YyIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIEOBATEIbCKOM U IPOEKTHOM
JESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIeHUS MPaKTUYECKUX 3a/ad, HPUMEHEHHUIO pa3IMnYHbIX
METO/IOB [TO3HAHMS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3NIUYHBIX HCTOYHUKAX HHGOpManmmuu (HAy4IHO-
HOIYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcol MHTEpHEeTa), aHanmM3upoBaTh MH(OPMALMIO PA3IMYHBIX BUIOB U (OopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIPOTUBOPEUYUBOCTb;

(GOopMyIMpPOBaTh 3alPOCHl U MPUMEHATH PA3JIMYHbIE METOJbI MPU MOHUCKE U
orObope wuHpOpMaMK, HEOOXOJMMOM [UJIi BBINOJHEHHMS y4eOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMAJIbHYIO  (GOpMYy  IPEICTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4HbIA SI3bIK B KauyecTBE CpeactBa npu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIBb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaIJISTHOCTH.

OBJIaI[eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI B XOJ€ JIuajora
W/WIHA JTACKYCCUH, BBICKA3bIBaTh HJCH, (POPMYJIUPOBATH CBOHU MPEAJIOKCHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKSHHOM 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMEH pPe3yJIhbTaTOB IO03HABATCIILHON EsATSIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEJIbHO MJIH COBMECTHO CO CBEPCTHUKAMM IPH BBITOJIHEHUU
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKOH pabOThI MO MCCIICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, PeaTU3allii yueOHOro MPOeKTa U (HOPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM TMPOBEACHHBIX HMCCIEAOBAHUN ITyTEM COTJIACOBAHUS ITO3HIAN B
X0J1e 00CY X IeHHS 1 OOMEHa MHEHUSMH.

OgiaieHHe YHHBEPCAJbHBIMHU PErysiTABHBIMH JeHCTBUSIMH:



CaMOCTOATEJIbHO IUIAHUPOBaTh M OCYILIECTBISATH CBOK IO3HABATEIbHYIO
JEATEIIbHOCTh, OMpenenss €€ Menu M 3aJadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii  aJITOpUTM JICUCTBUN  TpHU
BBINIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HaumboJee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHHs C Y4ETOM TMOJyYEHHUST HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATETLHOCTH HAa OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN O XUMHUUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHM SIBICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeIICHUs TPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HaHMH, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIAraloIINe TMOHATUS (XUMUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPULIATEIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalEéHHas), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIM CcKeneT, (yHKIHOHANbHAS TPYIIa,
paavkan, U30Mepus, U30MEphbl, TOMOJIOTHYECKUM PsiJl, TOMOJIOTH, YTJIE€BOIOPO/IbI,
KHUCIIOPOJ, U A30TCOJEpXkAIIUe COCAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIEC COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE MNOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCIIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN ACSATEIbHOCTH YEJIOBEKa;

chOpPMHPOBAHHOCTh YMEHHMI BBISBJISATh XapaKTEpHbIE MNPU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAICHUN OPraHUYE€CKUX COCTUHEHUN;



c(OpPMHPOBAHHOCTh YMEHHI WCIOIb30BaTh XWMHUYECKYIO CHMBOJIUKY JIJISI
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMya OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIM MOJIEKYJI OpPraHUYEeCKUX BELIECTB IS WIUIIOCTPALUUA HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUU YyCTAHABIMBATh NPHHAICKHOCTh W3YUCHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIACcCy/Tpynne COoeauHEHUN (yTJIeBOJOPOABI, KHCIOPOI U a30TCOJICpPIKAIINe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA IIO
cuctematuyeckoir HomeHknatype (IUPAC), a Taxke npUBOAUTH TPUBHAIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHTJINKONb, TJIHIECPUH, (eHOoN, (HOopMalbIeTH I, aleTalbICTHI, MypaBbHUHASA
KHCJIOTa, YKCYCHAsi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TITUIUH);

cOPMHPOBAHHOCTh, yMEHHUS ONPEICTATh BHIBI XHUMHYECKOW CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHbBIC U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTh IMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa njisi 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT KX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

cOPMHPOBAHHOCT, ~ YMEHUH  XapaKTepHW30BaTh  COCTaB, CTPOCHHUE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX TNPEICTABUTENICH pPa3TMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, IMPOIMMICH, alleTHIICH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIIb,
TIIAIEPUH, (PEHOJI, aleTalbJerua, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIMHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMECHHS XapaKTePU30BaTh UCTOYHUKH YTIJICBOIOPOIHOTO
ChIpbsi  (He(Th, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboTKH;

cOPMHPOBAHHOCTh YMEHHM TMPOBOJUTH BBIYUCICHHUSI 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA
peakiuu TO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOIHBIX
BCIIIECTB
WM TIPOAYKTOB PEaKITHH);

chOpPMHUPOBAHHOCTh YMEHHWH BIAal€Th CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNEe, N3MEPEHHUE, IKCIIEPUMEHT, MOJISJTMPOBAHNE),
WCIIOJIP30BAaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS ISl TPUHATHAS pEHIeHUuN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUIIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM U J1TabOopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUHW IUTAHUPOBATH U  BBIMOJHATH XHUMHUYECKUN
AKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB MIPU HAIrPEBAHUH, ITOTYUEHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE PEAKIMU OPraHUuYECKUX
BEIIECTB, JeHaTypalusi OCJIKOB IMPU HArpeBaHHUM, LIBETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C INpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (OpMe 3amucu ypaBHEHHIl COOTBETCTBYIOIIHMX
peakuuii 1 GopMyJIMPOBATh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH AHAIM3UPOBATH XHMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
uHdopmaiuu, aTepHeT U Apyrux);

C(OPMUPOBAHHOCTh ~ YMEHMH  cOOJIOJaTh  MpaBUjia  JKOJOTHYECKH
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3JICMCTBUSI HA KUBbIE OPTraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILECTB, MOHUMasi cMblca nokaszatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEJOTBPAIICHHUS] HMX BPEAHOIO BO3ACHCTBUS HA OPraHU3M
YeJIOBEKa;

Ui O0y4aroluXcsl C OrPaHMYEHHBIMU BO3MOKHOCTSMHM 37I0POBbS: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJHENBbIX U CIHA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuil JI. bpailnst ms 3anmucu XuMHUYECKUX
dbopmy.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHU
npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHON

cpene;



BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCSCKUI 3JIEMEHT, aToM, W30Tom, s-, pP-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBA3b
(KoBaJieHTHAas, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsT pEIIETKA,
TUMNBl ~ XUMHYECKHX  PEAKIMH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
DIEKTPOJIMTUYECKAST AUCCOLMALNASL, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakUuy, XUMHUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON JOUccolManuu, nepuoandeckuid 3akoH I, M. Menpneneesa,
3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS dHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUNA SI3BIK XHUMUU,
MHPOBO33PEHYECKUE 3HAHU, JIEKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBJISATh XapaKTEpHbIC MPU3HAKU TOHSATHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHITHUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHMI MCHOJb30BaTh XWMHYECKYIO CHMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HoMmeHknarypy (IUPAC) u TpuBuaabHble Ha3BaHUSI OTAECIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YrJ€KUCIbIM ras, aMMHakK, raméHas
W3BECTb, HETAILIEHAS] U3BECTh, TUTHEBAs COAA, MUPHUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPEEISATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTaBA, BUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKasl, BOJIOPOIHASI) B COSUHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJsipHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIUHCHUM,

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJINBATh MIPUHAIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO HX COCTaBY K OIpeneIHHOMY KJacCy/TpyIie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl 1 HEMETAJIbl, OKCH/Ibl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHMI PACKpPbIBATh CMBICI IEPUOJNYECKOTO 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO, OOBICHUTEIHHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cuCTEMBI
xumudeckux anemeHtoB JI. WM. MenneneeBa, HCIONB3ys IMOHATHSA «s-, P-, d-



AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUUYECKUX JIEMEHTOB U UX COCIUHEHUU
1o rnepuojiam U rpynmnaMm llepuoanyueckoi CUCTEMbl XUMUYECKUX 3JEMEHTOB /l.
H. Menneneena;

cOPMHPOBAHHOCTh YMEHHM  XapakTEepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOM CBSI3M MEXK]y HEOPraHWYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMHYECKUE PEAKIIUH II0
Pa3IMYHBIM TIpU3HAKaM (YHCIy M COCTAaBy PEarupyrollux BEIIECTB, TEIJIOBOMY
abdexTy peakiuy, U3MEHEHHUIO CTEMEHEH OKHUCIICHMs 3JIEMEHTOB, 0OpaTUMOCTH
peakly, y4aCTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTAaBJIATh YPABHEHUS PEaKIUN Pa3IMUHbIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIIUA HOHHOTO 0OMEHA, YUUThIBasI
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT O KOHIIA;

cOPMHUPOBAHHOCTh YMEHUW TPOBOJAUTH PEAKIMH, IOITBEPKIAIONTNE
KAUEeCTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

c(hOpPMUPOBAHHOCTh ~YMEHUW  PACKPBIBATH  CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEaKINi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOMN
peakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeITHero Bo3aeicTus (mpuniui Jle [laTenne);

chOpPMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh XWMHUUYECKHE IMPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAay4YHBIX MNPUHIUIIAX U
HKOJIOTHYECKUX MTPOOIeMax XMMHUYECKOTO ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPY XUMHYECKUX PEaKIMSIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, TEIJIOBOro 3((eKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHMSI MacCChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHHUS YHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAaTh ITPaBUJIa MOJb30BAHUS XUMHUUECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBWiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH TIO BBITTOJIHEHHIO JTA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;



c(OPMUPOBAHHOCTh YMEHHUHN IUIAHUPOBATH U BBIMOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3yIoKEHHE MEPOKCHIA BOAOPOAAa B IMPUCYTCTBUM KaTalu3aropa,
ONPEJEIICHUE Cpelpl pPacTBOPOB BEIIECTB C IOMOLIBID  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakuu MOHHOTO OOMEHAa, KAaueCTBEHHbIE PEakiuu Ha cynb(dar-, kapOoOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
teMaMm «Mertamib» U «HemeTtaiipl») B COOTBETCTBUU C TMPABUIAMU TEXHUKH
0€30MacHOCTH IPU OOPAILEHNUN C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBISITh PE3YyJIbTaThl XUMHUYECKOIO JKCIEpUMEHTa B QopMme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX PEAKIUI U (OPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YNbTATOB;

C(OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH AHAJIM3UPOBATH XHMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJaTh  MpaBWJa  DKOJOTHYECKH
1eJIecOo00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIIACHOCTbH BO3/CHCTBUS HA )KMBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIIEHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroluXxcsi ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSMHM 3]I0POBbS: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XMMHUUYECKUX SIBICHUM;

JUIS  CJENbIX M CIAa00BUIAIIMX OOYYaroIIMXCSA: YMEHHE MCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. Bpaiins mist 3amucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHMe pa3liesioB ¥ TEM KonnyectBo yacoB OnektpoHHbIe (1IM(POBBIE) 00pa3oBaTEIBHBIC PECYPCHI
n/m [pOrpaMMbI Bcero| Konrponsnsie |[[IpakTnueckue paboThl
paboTsI
‘Pame.ﬂ 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKOil XUMUH ‘
1.1 |TIpeaxmet opranndeckoit xumuu. Teopus 3 [[Bubmuoreka ITOK
CTPOCHHSI OPraHMYECCKUX COCAUHCHUH A. https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-
M. Bytneposa efb16fa49f6a]
‘I/ITOFO 0 paszeny H 3 H ‘
‘Pame.ﬂ 2. Yriaesoaopoanl ‘
2.1 |IIpenenbHble YIIeBOJOPOIbI — AJIKAHBI 2 [[BubnroTexa IJOK
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-
20517ae4b52¢]]
2.2 ||HempenenbHble yriIeBOAOPO/bI: aJKEHBI, 6 1 [[BubnroTexa IJOK
aJTKaTUCHBI, AJTKIHBI
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-bh8be-
b4cb589aeadl]]
2.3 ||ApomMaTHYeCcKHe yrIIeBOJ0OPOIbI 2 [[Bubmmoreka IJOK
https://lesson.edu.ru/lesson/399fdd14-4bal-48e5-a428-
dae10d492c6e]]



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6а
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6а
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e

Ne HanmenoBanue pa3znenos u teM

KomnmuectBo yacoB

‘ OnextponHbie (M(poBbIe) 00pa3oBaTEIbHBIE PECYPCHI

n/m [porpaMMel Bcero| Kourponbhbie |[[IpakTudeckue paboThi
paboThI
2.4 |[IpupoaHbIC HICTOYHUKH YTIICBOIAOPOIOB U 3 1 [[Bubmmoreka IJOK
uXx nepepaboTka https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02]]
‘I/ITOFO 0 pasaeny H 13 H

‘Pa3ne.11 3. Kuciiopojaconep:xaniue opranHu4iecKkue coeTnHeHHsI

3.1 ||Couptel. DeHoN 3 [Bubnunoreka LIOK
[https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-
d12a0bedc826]]

3.2 ||Anpaeruapl. KapOOHOBBIE KUCIIOTHI. 7 1 [[bubauorexa [IOK

CrnoxHble 3(hupbl https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90]]

3.3 |[YrneBomsrl 3 1 [[Bubmmorexa LIOK
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0]]

‘I/IToro II0 pa3feiny H 13 H

‘Paue.ﬂ 4. A3oTcoaep:kalye OpraHudecKue coeIMHeHUus

4.1 ||AMuHBI. AMUHOKHCIIOTHL. bemku 3 [[BubmmoTeka IIOK
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839%e-
9205f201b73e]]

Hroro no pasneny H 3 H



https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

HaumenoBanue pPasaciioB U TCM

KomnmuectBo yacoB

OnextponHbie (M(poBbIe) 00pa3oBaTEIbHBIE PECYPCHI

n/n [porpaMMel Bcero| Kourponbhbie |[[IpakTudeckue paboThi

paboThI

Pa3znen 5. BbicokoMoJieKyJIIPHbIE COeINHEHUS

5.1 |[Ilnactmaccel. Kayuyku. Bomokna 2 [[BuGmmoreka IJOK
https://lesson.edu.ru/lesson/45b81dac-acha-440e-99e3-
14c3ba78050a]]

‘I/ITOFO 0 pazzaeny H 2 H

‘HOG&BHTB MOJTYJTb

OBHIEE KOJIMYECTBO YACOB I10 34 2 2

I[TPO'PAMME

11 KJIACC

No HanmenoBanme pa3ienoB v TeM MPOrpaMMBbl ‘ KonuvectBo wacos DnexTpoHHbIe (TUPPOBBIC) 00pa3oBaTEIbLHBIE PECYPCHI

n/n Bceero|| KonTtponsHsie [TpakTHyecKue

paboThI paboTEI
‘Pamen 1. TeopeTuyeckne OCHOBbI XUMHMH
1.1 ||Crpoenue atomoB. [leproanyeckuii 3aKOH 1 3 [[BuGmmorexa [JOK
[Mepuoanyeckas cuCTeMa XUMHYECKUAX JJIEMEHTOB https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-
. U. MenneneeBa 5155d30a45fa]]

1.2 ||Ctpoenue BemecTBa. MHOrooOpa3ue BEIIECTB 4 [[Bubmmoreka [JOK
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-
aca9c7241b21]]

1.3 || XumMuueckue peakiuu 6 1 1 [[Bubmmoreka [JOK
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-
cc7bca9e8alc]]

Hroro mo pasaeny H 13 H H H[[]]



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c

Ne HanmeHnoBanue pa3aenoB U TeM MPOrpaMMBbl KonuuectBo vacos DnekTpoHHbIe (TUPPOBBIC) 00pa30BaTEIbHBIE PECYPCHI

n/n Bceero|| KonTtponsusie I[IpakTHdeckue

paboThI paboThI

Pa3nea 2. Heopranuyeckasi xumust

2.1 |Meramibt 6 1 [[Bubmuorexal [OK
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-
422¢3e710750]]

2.2 ||HemeTasmisl 9 1 1 [[bubmuorexa ITOK
https://lesson.edu.ru/lesson/2390b83e-a935-4¢96-bd3a-
25f26d9¢1139]]

2.3 ||CBsI3b HEOPTraHUYECKUX M OPraHMYCCKHUX BEIIECTB || 2 [[bubmuorexa ITOK
https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-910c-
46a0576d6924]]

‘I/ITOFO 0 pasaeny H 17 H H H

‘Pamen 3. XumMus H KU3Hb

3.1 | Xumus 1 )KU3Hb 4 [[Bubmuorexa IIOK
https://lesson.edu.ru/lesson/acd826¢f-ba2d-49db-b216-
ef7c26a84728]]

WToro o pasneny | 4 |

‘HOG&BI/ITL paszaen

(OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 34 | 2 I 3 [



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonuuectBo yacos | DieKTpoHHBIE IIU(POBBIC 00PA30BATEIbHBIC PECYPCHI
n/m Bcero|| Kourponbusie || [Ipaktuueckue
paboThI paboThI
1 |([[TIpenMeT opraHUYECKON XUMUH, €€ 1 [[bubnuorexa 1TOK
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHHE] ] https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-
efb16fad49f6a]]
2 |[[[Teopus cTpoeHUSI OPraHHYECKUX 1 [[budauoreka IIOK https://lesson.edu.ru/lesson/c935a58c-
coenuHeHuit A. M. BytiepoBa, e€ OCHOBHbIC ab0e-4¢59-9dcf-20517ae4b52¢]]
MOJIOKEHUA| |
3 |[[[TIpeacraBieHue o KiIacCUPUKAITH 1 [[1bubmroreka LIOK
opraHuyeckux BeriecTB. HomeHkmarypa https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-
(cucTemaruveckasi) ¥ TPHBHAJIbHBIC Ha3BaHUS b4cb589aeadl]
OpTraHWYECKUX BEIIECTB] |
4 |[[AnkaHBI: COCTaB ¥ CTPOCHHE, 1 [[Bubmmoreka ITOK https://lesson.edu.ru/lesson/399fdd14-
TOMOJIOTHYECKUH psif]] 4bal-48e5-a428-dae10d492c6e]]
5 |[[[MeraH u 3TaH — mpocTenmme 1 [[Bubmmoreka IJOK
NPEICTaBUTEIN aJIKaHOB] | https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02]]
6 |[[[AnmkeHBI: cOCTaB U CTpOEHUE, CBOMCTBA]] 1 [[budnunorexa [IOKhttps://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399]]
7 |[[DTrieH u ponHIiieH — MPOCTEeUIITHE 1 [[bubarorexa 1TOK

MPEICTABUTENN AJTKEHOB] |

https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-

70b5e8db71ae]]



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae

Ne Tema ypoka KonunyecTBo yacos ‘ DneKTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI
n/m Bcero|| Kortposnbasie || [Ipaktiueckue
paboThl paboThI
8 ||[[IIpakTnueckas padora Ne 1. «Ilomydenue 1 1 [[bubauorexa ITOK
ATUJICHA U U3YyYEHUE €T0 CBOUCTBY]|
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-
7ebcdaf03ce0]]
9 |[[[Ankaguensl. byraguen-1,3 u 1 [[Bubmmorexa LIOK
MetmioyTaauen-1,3. [lonyyenue https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-
CHHTETUYECKOT0 Kay4dyKa U PEe3UHBI| ] a983b95b854a]]
10 |([[[AnKuHBL: cOCTaB U OCOOCHHOCTU CTPOCHUS, 1 [[Bubmmoreka LIOK
TOMOJIOTUYECKHUH Psill. ALCTHIICH — https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-84b5-
MPOCTEHUIINN MTPEACTABUTEND AIKUHOB] | 009292468356]]
11 |([[BerurcneHus mo ypaBHEHUIO XUMHUECKOM 1
peakiuu| |
12 |[[Apensl: 6en30i1 # TOyosI. TOKCHYHOCTD 1 [[bubauoreka [IOK
apeHoB]| https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4]
13 |[[TeHeTnueckas CBs3b yriIEBOIOPOJIOB, 1 [[bubauoreka [IOK
NPUHAISKAIINX K pa3IMYHBIM Ki1accam] | https://lesson.edu.ru/lesson/6¢919641-7956-4130-b1fd-
c7e71db395d7]]
14 ||[[TIpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: 1 [[bubauoreka [IOK

HPUPOHBII ra3 U MOMyTHbIE HEPTSIHBIE ra3bl,
He(Th U MPOIYKTHI €€ nepepaboTku] ]

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-

983de535c44d]]



https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

Ne Tema ypoka KonunyecTBo yacos ‘ DneKTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI
n/m Bcero|| Konrponbnsie || [Ipaktruueckue
paboThI paboThI
15 ||[[IIpupoaHbIC HCTOYHUKH YTIECBOAOPOJIOB: 1 [[bubanoreka IIOK
HPUPOHBIN ra3 U MONMYTHBIC HETAHBIC ra3bl, https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-
HE(Th U IPOIYKTHI €€ TepepaboTKHu] ] 983de535c44d]]
16 |([[KonTponbHas paboTa no pa3aeny 1 1 [[Bubmmoreka LIOK
«YTIeBo0pOIB» ]| https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-
44d63cccf518]]
17 |([[TIpenenpHBIC OTHOATOMHBIC CITUPTHI: 1 [[bubauorexa [IOK
METaHOJI ¥ 3TaHoJ1. BomopoaHas cBsi3b]] https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-bf84-
c04fa471694f1]]
18 |[[MHOroaroMHbIC CIUPTHI: STHACHIIUKONb U || 1 [[budauoreka IIOK https://lesson.edu.ru/lesson/461aa9c8-
TIIUTEPUH] | c0ef-4827-a8e5-d12a0bedc826]]
19 |[[®enon: cTpoeHure MoneKybl, pusndeckue uf 1 [[BubnroTexa IJOK
XUMHYECKHE CBOMCTBA, MPUMEHEHHE] | https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-
10a2278b08f1]]
20 |[[Anpaeruasl: popManbaeru u 1 [[BubnroTexa IJOK
areTanbaeru. ALeToH]] https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b901]]
21 |[[[OmHOOCHOBHBIE TIpEaEIbHBIE KApOOHOBHIE 1 [[bubmmoTexa ITOK
KUCIIOTBI: MypaBbUHAS U YKCYCHas ] https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d]]
22 |[[[TIpakTuueckas paborta Ne 2. «CBoiicTBa 1 1 [[bubauoreka IIOK

pacTBOpa YKCYCHOW KHMCIIOTBI»] |

https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-

7efba8b98cdb]]



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

Ne Tema ypoka KonunyecTBo yacos ‘ DneKTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI
n/m Bcero|| Konrponbnsie || [Ipaktruueckue
paboThl paboThI
23 |[[[CTeapuHOBas ¥ OJIEHHOBAsK KUCIIOTHI, KaK 1 [[bubauoreka ITOK https://lesson.edu.ru/lesson/71ac43f2-
IPE/ICTABUTEIN BBICIIMX KApOOHOBBIX a0d4-4945-a0eb-1e59cd5f4d9f]]
KHUCIOT]]
24 |[[[Mpu1a KaK coJH BBICIIUX KapOOHOBBIX 1
KHUCJIOT, UX MOIOIIee AeHCTBHE] ]
25 ||[[CnoxHbIe 3GUpPbI KaK MPOU3BOIHbIC 1 [[Bubmmoreka ITOK https://lesson.edu.ru/lesson/71ac43f2-
KapOOHOBBIX KHCJIOT. ['MAPOIN3 CIIOKHBIX a0d4-4945-a0eb-1e59cd5f4d9f]]
2¢hupos]]
26 ||[[>Kupsl: ruaponau3, npuMeHeHHe, 1
Ouosoruueckas poJib KHUpPOB]]
27 |[[[YrieBomabl: coCTaB, KIIACCUPUKAIIHSL. 1 [[1BubauoTexa [IOK
Bakneiinie npecTaBUuTeIN: TIII0K03a, https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-
dpykTo3a, caxaposa]] 01d2e212d4d0]
28 |[[[Kpaxmal ¥ IeJTr0103a KaK IPUPOHBIC 1 [[Bubmmoreka ITOK https://lesson.edu.ru/lesson/690fbb76-
OJTUMEPHI ] f94a-4f77-bbbe-3d3ae748f716]]

29 |[[KouTpomnbHas paboTa 1Mo pasaeny 1 1 [[bubauoreka [IOK
«Kucnopojcoaepxaiiye opraHndeckue https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-
COeIUHEHUN]] £f893919d25a]]

30 |[[AMHHBI: METHIAMUH U aHWIHH] | 1 [[bubauoreka [IOK
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839%e-
9205f201b73e]]

31 ||[[AMHHOKHCIIOTHI KaK aM()OTEpHBIE 1 [[bubauoreka ITOK https://lesson.edu.ru/lesson/c2f2f3d7-

OpraHHYECKHUE COCTUHEHUS, HX 43d1-4873-ace0-78eca6009628]]
ouonornueckoe 3HaueHwue. [lenrumapi]]

‘32 ||[[Bem<1/1 KaK TIpUPOIHBIC H 1 H H H[[EI/I6JH/10TeKa HOK



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

Ne Tema ypoka ‘ KonunyecTBo yacos ‘ DneKTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI
n/m Bcero|| Kortposnbasie || [Ipaktiueckue
paboThl paboThI
BBICOKOMOJIEKYIIIPHBIC COCTUHCHHMSA] ] https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-
14c3ba78050a]]
33 ||[[OcHOBHBIE OHITHS XUMHH 1 [[bubauorexa ITOK
BBICOKOMOJICKYJISIPHBIX COCIMHEHHH || https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-
14c3ba78050a]]
34 |[[[OcHOBHBIE METO/IBI CHHTE3A 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.
[ImacTMacchl, KaydykH, BOJIOKHA] |
OBILIEE KOJIMYECTBO YACOB I1O0 34 2 2
I[TPOT'PAMME
11 KJIACC
Ne Tema ypoka ‘ KomnunuectBo yacos ‘ DJeKTpoHHEIE I(PPOBEIE 00pa30BATENBHBIE PECYPCH
n/n Bceero|| Kourponshsie || [TpakTideckue
paboThI paboTEI
1 |[[[Xumudeckuit 3neMeHT. ATOM. DJIEKTpOHHAs 1 [[Brbmmoreka ITOK
KOH(pUTypaIys aToMOB]] https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa]]
2 |[[TTepunoauueckuii 3akoH u [leproandeckas cucrema 1 [[Bubmmoreka IIOK
xuMmudeckux 3aementoB JI. M. MenpesneeBa, ux CBsA3b C https://lesson.edu.ru/lesson/e7d48881-055d-49da-
COBPEMEHHOM TEOPHEH CTPOCHUS aTOMOB] | a49c-7375¢3d033e9]]
3 |[[[3axkOHOMEpPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX 1 [[bubnuorexa 1HOK
AJIEMEHTOB M UX COCIUHCHHI TI0 TPYIIIIaM U TIEPUOIaM. https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
3HaueHue MepuOINYECKOr0 3aKOHA U CUCTEMBI 8531-edad962608fb]]
xuMHu4ueckux sneMeHnToB J[.M. MenzaeneeBa B pa3BUTUU
Hayku]]



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb

Ne Tema ypoka Komnuuectso yacos ‘ DJeKTpoHHEIE III(PPOBEIE 00pa30BATEIBHBIE PECYPCHI
n/n Bcero|| Kontponsusie || [TpakTrueckie
paboTEI paboTEI
4 |[[CtpocHue BeliecTBa. XUMHUECKAs CBSI3b, €€ BHUJIBI, 1 [[bubauorexa [IOK
MEXaHU3MbI 00pa30BaHHUs KOBAJCHTHOM CBS3H. https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-
Bomopoanas cBsi3b]] bcfb-acadc7241b21]]
5 |[[BameHTHOCTb. DNEKTPOOTPHUIIATEIBHOCTE. CTeIeHb 1 [[bubauorexa [IOK
OKHCJIeHHs. BelecTBa MOJIEKYISIPHOTO 1 https://lesson.edu.ru/lesson/12bfc348-007f-4796-
HEMOJICKYJISIPHOTO CTPOCHUS| | bcda-180fc6b720fe]]
6 |[[ITToHsiTHEe O AMCIIEPCHBIX CHCTEMax. ICTHHHBIE U 1 [[Bubmuoreka ITOK
KOJUIOMTHBIC PacTBOPBI. MaccoBasi 107151 BEIIECTBA B https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-
pactBope]] 9729-69903109f968]]
7 |l[[Knaccudukarus 1 HOMEHKJIATypa HEOPTaHUIECKUX 1
coeMHEeHM. ['eHeTnyeckas CBsI3b HEOPraHUYECKUX
BEIIIECTB, Pa3JIMYHbBIX KJIACCOB]]
8 |[[Knaccudukaryst XUMUYECKHX PEaKiuii B 1 [[BubnroTexa IJOK
HEOPraHWYeCKOW M OPraHNYECKON XMMHUU. 3aKOH https://lesson.edu.ru/lesson/75637222-d397-4b1a-
COXpaHEHHUs MACChl BEUIECTB; 3aKOH COXPaHEHUs U 810a-cc7bca9e8alc]]
MPEBPAIICHUS YIHEPTUN TTPU XUMHUECKUX PEaKIHIX ||
9 |[[CxropocTb peakiuu. OO0paTuMble peaknuu. XumMudeckoe || 1 [[Brbmmoreka ITOK
paBHOBecHe] | https://lesson.edu.ru/lesson/fOcb5def-307e-4575-
89d0-86041b603655]]
10 |[[[TIpakTrueckast pabota Ne 1. «BiusiHie pa3InIHbIX 1 1 [[bubauoreka [IOK
(akTOpPOB HA CKOPOCTh XMMHUYECKON peakuu»]] https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-
bb92-35d1ab69f9ba]]
11 |[[2nexTponuTryeckas auccoruanws. [ToasaTHe O 1 [[bubauoreka [IOK

BOJIopoiHOM Tokasartene (pH) pactBopa. Peakiu
MOHHOT0 oOMeHa. ['uaponu3 opraHn4eckux u

https://lesson.edu.ru/lesson/237cdb54-2787-4817-

8330-6€0270075645]]



https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

xuMHu4deckux djemenToB 1. Y. MenaeneeBa u

No Tema ypoka KonngectBo gacos ‘ DneKTpoHHbIe U(POBEIE 00pa30BaTEIBHBIC PECYPCHI
n/n Bcero|| Kontponsusie || [TpakTrueckie
paboThI paboThI
‘ HHeopraHquCKHx BeIEeCTB] | H
12 |[[OkucanTenbHO-BOCCTAHOBUTEIbHBIC peakiuu. [lonsaTue || 1 [[bubanoreka IIOK
00 3JIEKTPOJIN3E PACIIABOB K PACTBOPOB COJICH] ] https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-
b58a-b3d1b2eeb237]]

13 ||[[KouTpoabHas pabota 1o paszaeny «TeopeTuueckue 1 1 [[Bubmuoreka ITOK

OCHOBBI XUMHUKY] ] https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-
al123-dadc40973c6f]]

14 |[[MeTtamibl, ux nojoxxenue B [lepuoanyeckoi cucreme 1 [[Bubmuoreka ITOK

xumudeckux 3aementos J1. Y. MenneneeBa u https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-
0COOEHHOCTH cTpoeHus aToMoB. O01e Gpuzndyeckue 8073-70c604e9c862]]
CBOICTBa METAJLIOB] |
15 |[[CruaBbl METAJIIOB. DICKTPOXUMHUCSCKHIA PSiI 1
HaIpsKEHUH MeTasuioB] |
16 ||[[Xumudeckue CBOMCTBA BaXKHEHUIIIMX META/UTOB (HaTpuii, || 1 [[bubamorexa [TOK
KaJIWii, KaJIbIIUi, MAaTHUHN, A TFOMUHUN ) U UX COCIMHCHU | | https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422¢3e710750]]

17 |[[[Xumudeckue CBOMCTBa XpoMma, M U UX coequHenuid]] || 1 [[bubauoreka [IOK
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422¢3e710750]]

18 |[[[Xumuueckne CBOMCTBA ITUHKA, JKeJIe3a U HX 1 [[bubauoreka [IOK

COoeMHEHU | | https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422¢3e710750]]

19 |[[TIpakTrueckas pabota Ne 2. "Perienue 1 1 [[bubmunoreka [IOK

IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Metamisin']] https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-
826b-a648d7d6fef7]]

20 |[[[HemeTasibl, ux nosoxxenue B [lepuoauueckoii cucreme || 1 [[bubmuoreka [IOK

https://lesson.edu.ru/lesson/2390bh83e-a935-4c96-



https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

Ne Tema ypoka ‘ Komnuuectso yacos ‘ DJeKTpoHHEIE III(PPOBEIE 00pa30BATEIBHBIE PECYPCHI
n/n Bcero|| Kontponsusie || [TpakTrueckie
paboThI paboThI
‘ Hoco6eHHOCTM CTPOCHHSI aTOMOB] | H H H Hbd3a—25f26d901139]]
21 |[[[®Pusnyeckre CBOWCTBA HEMETAILIOB. AJUTOTPOITUS 1 [[bubanoreka IIOK
HEMEeTaJIOB (Ha puMepe KHCI0poaa, cepsl, pochopa u https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
yriaepona)]] be05-b0966dffb673]]
22 |[[[XuMu4ecKre CBOMCTBA raIOr€HOB, CEPBI K UX 1
COCJIMHEHHU] |
23 |[[[XuMuueckue CBOWCTBA a3ota, hochopa u ux 1
COCAMHEHMUI ]
24 |[[XuMH4eCKHe CBOWCTBA yIiiepo/ia, KPEMHUS U X 1
COCIMHEHHU] |
25 |[[TTpuMeHeHHEe BaKHEHUIITMX HEMETAIIOB U UX 1
COCJIMHECHH] |
26 ||[[O606IIeHrE U CHCTEMATH3as 3HAHUI 110 TEME 1
«Hewmertamibry. BerauciaeHus o ypaBHeHUSIM XUMUYECKUAX
peaKIyil 1 TEPMOXUMHUYECKUE PAcUEThI| |
27 |[[TIpakTrueckas padota Ne 3. «Pemienue 1 1 [[bubauoreka [IOK
AKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe "HemeTtammsi"»]| https://lesson.edu.ru/lesson/7¢19b0ba-7815-4db3-
86f4-d0ac5b740b3b]]
28 |[[[KoHTposibHas paboTa 1mo TemMaMm «MeTallib U 1 1
«Hemetamneiy/Beepoccuiickas npoBepouHas padora ||
29 |[[HeopraHnuyeckrie U OpPraHMYECKUE KHCIOTHI. 1 [[bubauoreka [IOK
Heoprannueckue 1 opranndeckue OCHOBaHUA| | https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-
910c-46a0576d6924]]
30 |[[[AMdoTepHbIe HEOPTraHUYECKUE U OPraHUYECKUE 1 [[Bubmmoreka IJOK
coequHeHus. [ eHeTHnuecKas CBA3b HEOPraHUYECKUX U https://lesson.edu.ru/lesson/46b429e4-931¢c-43fb-
OpPraHUYeCKUX BEHIeCTB]] a2ba-be9eObbeddef]]
‘31 H[[POHB XUMHH B 00€CTIEYEHIH SKOJIOTHIECKOH, H 1 H H H[[EI/I6JH/10TeKa HOK



https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef

No Tema ypoka KonngectBo gacos ‘ DneKTpoHHbIe U(POBEIE 00pa30BaTEIBHBIC PECYPCHI

n/n Bcero|| Kontponsusie || [TpakTrueckie
paboThI paboThI

https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-
b216-ef7c26a84728]]

1 [[bubanoreka IIOK
https://lesson.edu.ru/lesson/f5999557-18c8-4853-
83a0-588hf830407a]]

HHEPreTUYECKOM U NMUILEBOW OE30MAaCHOCTH, PAa3BUTUU
MEIUIIUHBI | |

32 |[[[TIpencTaBiieHust 00 OOIIMX HAYYHBIX MPUHIIAIIAX
MIPOMBILIICHHOTO MOJYyY€HUs BAXKHEUIIIUX BEUIECTB] |

2] | |

‘34 H[[XHMH;{ ¥ 37I0POBBEC YEIIOBEKA] | H 1 H H H
[OBILIEE KOJIMYECTBO YACOB I10 ITPOT PAMME | 34 | 2 [ 3 |

‘33 H[[quOBeK B MHPE BEILECTB U MAaTEPHAJIOB] |



https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

1. Xummsa. 10 xmacc. ba3oBelii ypoBeHb: y4yeOHUK Uil 00IIe0oOpa30BaTENbHBIX
yupexaenuii / O.C. I'abpuensn. — M: «/Ipodar, 2015. — 191, [1] c. : wi.

2.Ta6puensa  O.C. Xumusa. 11 kmacc. ba3oBeiii  ypoBeHb: Y4YEOHHK IS
00111e00pa30BaTEIbHBIX YUPESIKICHUNH. —/-€ 3., cTepeoTuIl.- M: «/Ipodan, 2018. — 223,

[1]c.:un
METOAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISL
1. I'a6puensu O.C. Hactonbnas kaura s yuurens. M.: bouk u K, 2008.
2. I'adpuensu O.C., bepeskun I1.H., YmakoBa A.A. u ap.Xumus. 11 knacc:

KOHTpOJIbHBIE U MPpOoBepoUHble paboThl K yueOHuKy O.C. 'abpuensna «Xumus. 11 kiacc.
Ba3oBblit ypoBeHb» . — 6-¢ u3n., crepeorun. — M.: [Ipoda, 2013. — 253, [3]

INUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HHTEPHET
1. https://lesson.edu.ru/
2. https://school.infourok.ru/videouroki
3. https://resh.edu.ru/



https://lesson.edu.ru/
https://school.infourok.ru/videouroki
https://resh.edu.ru/

KonTtpoJsbHas pabora no teme «Yriaesogopoabn» 10 kiace

Kputepuu oneHok 3a paboty: MakcuManbHOE KOJTMYECTBO OayliioB-23.
«5» - 17 — 23 6amnos (76 - 100%),
«» - 11 — 16 6amnos (47 — 75%),
«3» - 8 — 10 6amnos (34 — 46%),
«2» meHee 8 6amIoB
B xoHTpOBbHYIO paboTy OBLIM BKIIFOYEHBI BOIPOCHI U 33/1aHUS 110 TeMe: «Y TJIEBOIOPOIBI»:
1.06mas hopmyIia KJI1accoB yriIeBOJOPOIOB.
2.HomeHknartypa.
3.I'omosnoru u u30Mepsl.
4. XuMUYeCKHUE peakliui JaHHBIX KJIACCOB.
5.I'enetnyeckas CBsI3b MEXAY KJIACCAMH.
6.OcHOBHBIE 00J1aCTH IPUMEHEHUSL.
7.3anaua Ha HaXOXKAEeHUE (HOPMYIIBI.
KounrtpoJabHas padora no reme «Yriaesogopoas» 10 kaace

BapuanTt 1
Yacrtp A. TecToBble 3a1aHus ¢ BbIOOpPOM oTBeTa. 3a 3aganue 1 0asun
1. Ykaxure ob1yto popmyiy apeHoB
1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6
2. YKaxuTe K Kakomy kiaccy otHocutcs ¥YB ¢ popmymoit CH3 — CH3
1) ankaHOB 2) ankeHOB 3) aJIKMHOB 4) apeHOB
3. YkaxuTe Ha3BaHHE U30Mepa JyIs BelecTBa, popmysa koroporo CH2 = CH —
CH2 - CH3
1) 2 metuniOyten 2 2) 6yten 2 3) 6yran 4) Oytun 1
4. YxaxuTe Ha3BaHUE rOMOJIOra JuIs nenrajaueHa 1,3
1) 6yranuen 1,2 2) 6yranuen 1,3 3) nponanuen 1,2 4) nenranuen 1,2
5. Ykaxkute Ha3BaHUE BELECTBA, JUIsl KOTOPOrO XapaKTepHa peaKkus 3aMeIleHUs
1) 6ytan 2) Oyten 1 3) Oyrtun 4) Oyraguen 1,3
6. YkaxuTe Ha3BaHHE BEIIECTBA, 111 KOTOPOTO XapaKTepHA PEaKIus
TUAPUPOBAHUS
1) mpomien 2) nponan 3) aTaH 4) OyTan
t Ni, +H
7. Ykaxure popmyiny BemectBa X B 1ienouke npespamenunii CH4 — X — C2H6
1) CO2 2) C2H2 3) C3H8 4) C2H6
8. Ykaxkute, KaKyro peaKIiio MPUMEHSIOT JIs TTosrydeHust Y B ¢ 6omnee amMHHON
LEMNBIO
1) Bropua 2) Kyudepoga 3) 3aiiueBa 4) MapkoBHHKOBa
9. Vkaxute popMyIibl BEIIECTB, KOTOPBIE BCTYMNAIOT B PEAKIIUIO APYT C APYTOM
1) C2H4 u CH4 2) C3H8 u H2 3) C6H6 u H20 4) C2H4 u H2
10 Onpenenure, CKOJIBKO MOJIEH YIIIEKUCIOT0 Ta3a o0pa3yeTcsi IpH MOJTHOM
CrOpaHuM MeTaHa
1) 1 monb 2) 2 moutb 3) 3 Motk 4) 4 MOJTb

11 CkoapKO JTUTPOB YIIEKUCIIOrO Ta3a 00pa3yeTcs pu CxKUTaHuu 4,2 T poreHa
1)3,36112) 6,36 13) 6,72 14) 3,42 n



Yacrts b. 3aganns co cB0OOOAHBIM 0TBETOM
12 Ilepeuncnure 001aCTH IPUMEHEHHS aIKEHOB. 2 Oaia
13 HanummTe ypaBHEHUS] XUMAYECKUX PEAKIUN ISl CIEAYIOMIMX MTPEBpaIIeHuit: 6
O0ayoB
Yacte C. 3agaua
14 BeiBenure MosiekyJisipayto hopmyiny Y B, maccoBas 1ois yriaepoja B KOTOpOM
coctapisieT 83,3%.
OTHOcCHTEINbHAS IUNIOTHOCTh [TapOB 3TOI0 BEIIECTBA 10 BOAOPOY cocTaBisieT 29 4
Oamia

KoHTponbHasa paboTta no teme «Yrnesogopoabi» 10 knacc

Yacrp A. TecToBble 3a1aHus ¢ BLIOOpPOM oTBeTa. 3a 3aganue 1 0asun

1 Ykaxurte o611yto popmMyity alkeHOB
1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6
2. YKaxuTe K Kakomy kiaccy otHocutcst YB ¢ popmynoit CH3 — C = CH2
1) ankaHOB 2) ankeHOB 3) aJIKMHOB 4) apeHOB
3 VkaxuTe Ha3BaHWE M30Mepa I BemiecTBa, hopmyna kotoporo CH3 - C=C —
CH3
1) mentun 2 2) 6yran 3) OyreH 2 4) Oytun 1
4 YkaxxuTe Ha3BaHUE TOMoJIOra JJis OyTaHa
1) 6yten 2) OytuH 3) nponas 4) nponeH
5 YkaxuTe Ha3BaHUE BEILECTBA, ISl KOTOPOTO XapaKTepHa peaKkius 3aMeIleHUs
1) rekcan 2) rekcen 1 3) rexcud 1 4) rekcaguen 1,3
6 VYkaxure Ha3zBaHHME BEIIECTBAa, JMJIA KOTOPOrO XapakKTepHa peakius
THIPUPOBAHUS
1) meTan 2) nponan 3) nporneH 4) 3Tan
7.Yxaxute GpopMyiy Bemecta X B rnenouke npespamienuit C3H§ — CH2 = CH —
CH3 —» X
1) CH2CI — CHCI — CH3 2) CH3 — CCI2 — CH3 3) CH3 — CHCI — CH3 4) CH2Cl
— CH2 - CH3
8. VYkaxure, COMIACHO KaKOMYy TMPABWIYy OCYIIECTBISICTCS MPUCOCIUHECHHE
raJIOr€HOBOJIOPOJOB K HECUMMETPUUHBIM aJIKEHAM
1) Bropua 2) Kyudeposa 3) 3aiiueBa 4) MapkoBHHKOBa
9.Vkaxute popMyJibl BEUIECTB, KOTOPbIE BCTYIAIOT B PEAKIUIO IPYT C IPYroM
1) C3H8 u O2 2) C2H4 u CH4 3) C4H10 u HCI 4) C2H6 u H20
10 Omnpenenure, CKOJBKO MOJEH YIJIEKMCIOrO raza oOpasyercs Mpu MOJHOM
CrOpaHuM 3TaHa
1) 1 monb 2) 2 moub 3) 3 moiib 4) 4 MOJb
11 Ckosibko B rpaMMax mapoB BOJbI 00pa3yeTcs Mpu CKUranuu 5,8 T OytaHa
1)9r2)15r3)12r4) 18
Yacrte b. 3aganus co cB000OAHBIM 0TBETOM
12 Ilepeuncnute 061acTi MPUMEHEHUS alKaHOB. 2 Oaa
13 HanummTe ypaBHEHHS] XUMHUYECKUX PEAKLIMM JIJIs CIeIYIOIMX NPEeBpaLEHUi: 6
OaJI0B



CaC2 — C2H2 — C6H6 — C6H5NO2
JlaliTe Ha3BaHUS MIPOAYKTaM pPEaKIuu
Yacte C. 3agaua

14 BriBenute MonekyisipHyto ¢dopmyrny Y B, maccoBas 1o yriiepoaa ¥ BOJOpojia
B KoTopoMm cocTtaBisitoT 81,82% u 18,18% . OTtHOCUTENBHAS TUIOTHOCTH MApoOB

ATOTO BEIIECTBA IO BOJAOPOAY COCTaBIISIET 2. 4 Oayia

ITAJIOHELI OTBETOB

Ne 1 BapuaHT 2 BapMaHT
n/n
1 4 2
2 1 2
3 2 4
4 2 3
5 1 1
6 1 3
7 2 3
8 1 4
9 4 1
10 2 4
11 3 1
12 | IIpou3BOACTBO MOJUMEPOB, [Tpou3BoICTBO CaXku, PE3MHEBL, THIIOTPadCKoit
pacTBOPUTENEH, YKCYCHON KUCIIOTHL, KpacKH, OPTaHUIECKNX COeTUHEHNH, (PPEOHOB,
9TaHOJIA, CO3PEBAHUS MJIOJOB METAHOJIa, aleTHIICHA
13 1) CH;+Cl,— CH3C| + HCI 1) CaC, +2H,0 — C,H, + Ca(OH)z
XJIOpMETaH AUCTUIICH
p. 3amenieHus (TaJOrTeHUPOBAHME) p. IOITy4YeHHUs alleTUIICHA
2)2 CH3C| +2Na — C2H5 + 2NacCl 2) 3C2H2 i C66H6
p- Bropua p. TpUMepU3aLun
HUTPO3TaH HUTPOOECH30JI
p. 3aMerieHus (HUTPOBAHNUE) p. 3aMenieHus (HUTPOBAaHHUE)
14 | 1) M(CH,)=29 -2=58r/momb 1) M(CH,)=2 - 2= 4r/monb

2) v(C)=(0,833-58)/12=4mo11b
3) v(H)=0,167-58/1 = 8moin
Ortet: C4Hg

2) v(C)=(0,8182- 4) /12 =2momnb
3) v(H)=(0,1818 - 4)/1 =6Moub
Ortet: C,Hg

KonTpoubHasi padora no reme « Kuciaopoacoaepxamue opranudeckue
coeTUHEeHUsD)

Kputepuu orieHok 3a paboTy: MakcuMalibHOE KOJIMUecTBO 6amioB-60.
«5» - 53 — 60 6amos (76 - 100%),
«» - 47 — 52 6annos (47 — 75%),
«3» - 40 — 46 6amnos (34 — 46%),
«2» menee 39 6amioB

Bapuant 1

Yactb A. TecToBbI€E 321aHUSA C BBIOOPOM OTBETA U HA YCTAHOBJICHHE

COOTBETCTBHUA
1. (3 6anna). Obmas popmyna npeaeabHBIX 0JTHOATOMHBIX CIIUPTOB:

A. R---OH

O

@)
B.R-C
OH




B. R-C T. Cr(H,0)m

O---R
2. (3 6amna). Hazpanue pyHKIMOHAIBHOM IPYIIITBI
O
—-C :
OH
A. KapbonwmibHas B. KapGoxkcunbHast
b. I'mapokcuiibHas I'. Hutporpymnma
3. (3 6amna). dopmyna sTaHaANS:
@) @)
A.H C B.CH; C
OH H
O
b.CH; C I'.CH; CH,OH
OH
4. (3 6amna). M3omep O6yranomna-1:
A. byraHoBas kucioTa B. Austunosslit 2gup
b. byranans I'. 2-Metunbyranon-1
5. (3 6amna). [IpeaplaynM roMoI0roM BeIEecTBa, popmysia KOTOPOro
@)
CH3z---CH,---C ,
OH
SBIISIETCS:
@)
A.H C
OH
O
b.CH; C
OH
@)
B.CH; CH, CH; C
OH
O

I'CH; CH; CH, CH, C
OH

6. (3 6aura). BemectBo X B IeMovKe mpeBparieHuit
C,Hg —» X —» C,Hs--OH:
A. XnopaTtan B. 2,2-Tluxnopatan
b. 1,1-quxnopatan I'. DTananp

7. (3 6amna). @opmyra BEIIECTBA, BCTYMAIOLIETO B PEAKIIHIO C ATAHOJIOM:
A. NaCl B. KOH
b. HNO3 I'. Br, (Bognslit p-p)

8. (3 6amna). PeakTuB ams pacro3HaBaHusi KApOOHOBBIX KUCIIOT:



A. TlepmaHranara xanus B. bpomHas Boga
b. Xmopun xenesa (111) I'. JlTakmyc

9. (3 6amna). CnoxxHbIi 2UP MOKHO TOJIYIUTh PEaKIUEH:
A.TI'anorenupoBanus B. I'maponusa
b. 'unpupoBanus I'. DTepudukanum

10. (3 6anna). BemecTBo, HCTIOIB3yeMOE B KOCMETUYECKON IMPOMBIIIIIIEHHOCTH:
A. YkcycHas KuciaoTa
b. MypaBbuHBIN anbIeTu/I
B. DTunenrnukons
I'. 'nmuuepun

11. (6 GannoB). YcTaHOBUTE COOTBETCTBUE:
dDopMy.ia BellecTBa:

@)
. H C
H
@)
II.CH; CH, C
OH
I11. CH;0H

Kuaace coennnenmii:

1. Anpaeruanl

2. OnHOATOMHBIE CIIUPTHI
3. Kap6oHOBBIE KHCTTOTHI
4. CrnoxHble 3(pUpsI
HasBanue BemecrBa:

A. JlnaTunossliit aup

b. IIponanosas kuciora
B. Meranon

I'. Meranainb

Yactes b. 3aganug co ¢cBO0OOJHBIM 0TBETOM

12. (9 6annoB). CoctaBbTe ypaBHEHHS pEaKIHii, C TOMOIIBIO KOTOPBIX MOKHO OCYILIECTBHUTD
MIPEBpAIEHHS 110 CXEMeE: @) @)
C;Hs—Ly CH3--CHp--OH _* JCH3--C  _°  CH3--C :
H OH
VYkaxure ycloBHs OCyIIeCTBICHUs peakuuil. [laiiTe Ha3BaHME KaX10T0 BELIECTBA.
13. (5 6aywtor). Bo Bpemst mpakTH4IecKoi pabOThI TPH HEOCTOPOKHOCTH OOpaIIeHUN
OINPOKMHYJIACh CIUPTOBKA, TOPSIIIUI CIUPT pa3nuiics mo croiy. [IpemioxuTe crnocoobt
TYIICHHS OTHSI.

KonTpoabHas padora Ne2
Kuciaopoaconepxamme oprannyeckue coeJMHEHUs U UX
NPHUPOIHbIE HCTOYHUKH
10 kaacc



Il BapuanT

Yactp A. TecToBbIE 32/1aHUSI ¢ BLIDOPOM OTBETA U HA YCTAHOBJICHHE

COOTBETCTBUA
1. (3 6amna). CnoxHbIM 2(HUPOM SIBISETCS BEIIECTBO, (OpMYysia KOTOPOTO:

A. CH3COOH B. CH3-O-CHj3
O
b. C;Hs-OH I'. CH3-C
O CyHs
2. (3 6amna). @yHKUMOHATBHAS TPYIINA, BXOAAIIAS B COCTaB ajbACTHJIOB:
A.---OH B. C==0
O O
b. ---C r.---C
H O---
3. (3 6ama). ®opmyiia IPONAHOBOW KHUCIOTHI:
A. CH3-CH2-CH,-OH B. CH3-CH,-O-CH3
O O
b. CH3-CH,-C I'. CH3-CH,-C
OH H
4. (3 6amra). M3omepom BemecTBa, popmyiia KOTOPOTro
O
CH3-CH-C ,
OH
SABIISETCS: Hs
O
A. CH3-CH2-CH,-CH2-OH B.CH; CH CH; C
OH
CHs
O O
b. CH3-CH2-CH,-C I'. CH3-CH,-CH,-C
OH H
5. (3 6amna). 'oM0OJIOrOM STUIIOBOTO CIIUPTA HE SBJISICTCS:
A. Metanon B. byranon-1
b. Byrano:-2 I'. [lenTanon-1

6. (3 6amra). B memouke mpeBparieHmi
CHsOH __ X ___, CH3COOH
BEIIECTBOM X SIBISETCS:
A. Dranainp B. Otnnen
b. DTanon I'. Oran

7. (3 6amna). YKCYCHBIN albJerul B3aUMOJICHCTBYET C BEIIECTBOM, (JOpMyIia KOTOPOTO:
A. CuO B. CH3;0H
b. Ag,0O I'. NaOH

8. (3 6amna). PeakTuB a1 pacrio3HaBaHUs OJTHOATOMHBIX CITUPTOB:
A. PacTtBop nepmaHranara Kajius B. Okcun meau (I1)
b. AMMuadHbIi pacTBOp OKcua cepedpa I'. PactBOp xsopua xemnesa

(1)



9. (3 6amna). [IpeBpamienue, KOTOPOE HENB3sI OCYIIECTBUTH B OJHY CTAJIHIO:

A. C,Hg — C,HsOH B. CH;0H — CH30ONa
O ) @)
b. CH;---C —» CHs---C Ir. H---C —* CH30H
H OH H
10. (3 6anna). BemecTBo, mpuMeHseMoe JUIsl POU3BOICTBA AaHTU(PPHU3OB:
A. I'muuepun B. ®enon
b. OTuneHrnukons I'. Meranon

11. (6 6ayoB). Y CTaHOBHUTE COOTBETCTBHUE:
®opmy.ia BellecTBA:

O
l. H---C
OH @)
I1.CH3---CH,---C
H
1. C;HsOH

Kiaacc coenuHeHuii:

1. OnHOATOMHBIE CLIUPTHI
2. Anpaeruasl

3. KapOGoHOBBIE KHCITOTHI
4. MHOroaTOMHBIE CIIUPTHI
Ha3BpaHnue BemecTna:

A. Dranon

b. MeTanoBas kuciaora

B. Dtanains

I'. IIponanans

Yacrte b. 3aganusa co cBO0OIHBIM 0TBETOM

12. (9 6annoB). CoctaBbTe ypaBHEHHS pEaKIHii, C TOMOIIBIO KOTOPBIX MOKHO OCYILIECTBHUTD
MIPEBpAILIEHHS 110 CXEMeE: @)
@)
CoHs---Cl £+ CH3---CH,--OH —%» CH3---C~ ——CHj--C

H
OH
VYKaxkuTe yCIOBHs OCYLIECTBICHUS peakuni. JlaiiTe Ha3BaHKWe Ka)JI0ro BEIIECTBA.

13. (5 6annos). Ilpu BeIMOTHEHUN TpaKTUUECKOi padoThl «llonydyeHue sTuneHay JIonHyna
poOMpPKa CO CMECHIO ATUIIOBOTO CIIUPTA U KOHIICHTPUPORAHHOW CEPHOM KHCIIOTHI.
Onwuiure Bamm AeHCTBUS.
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