MyHununajibHoe Ka3eHHOe 001eo0pa3oBaTeibHOe YUpexKIeHne «3apeuyeHcKast
cpeaHsisi 00ue00pa3oBaTebHAS IKOJIA»

(MKOY 3apeuenckas COIII)

PACCMOTPEHO YTBEPXXJIEHO

Ha nemarornyeckom coBete [Ipukazom qupekropa
[Tporokon ot 30.08.2023 r. Nel oT 30.08.2023 1. Ne 33

MognucaHo undpoBo NOANUCHIO:

MYHULUMNANbHOE KA3EHHOE

OBLLIEOBPA30OBATEJIbHOE

YYPEXOEHUE "3APEYEHCKAA CPEOHAA

OBLLUEOBPA3OBATEJIbHAA LUKOJTIA"
PABOYAS NTPOIT'PAMMA

(ID 1679841)

yueOHoro npeamera «XuMus. Yriay0JeHHbIA YPOBEHb)»

s ooyuaromuxcst 10 —11 kiaccoB

a.3apeune, 2023



HOACHHUTEJIBHASA 3AITUCKA

PaGouyas mporpaMma mo XUMHH Ha YpPOBHE CpeIHEro oOIiero ooOpa3oBaHUS
paspabotana Ha ocHoBe ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoii dexepannm», TpeOOBaHHMM K pe3yiabTaTaM OCBOCHHS
¢denepanbHO  00pa3oBaTENIbHOM MporpaMMbl cpefHero obmero obpazoBanus(POIL
COQO), mnpexacraBineHHbix B dDenepalbHOM TOCYJapCTBEHHOM — 00pa30BaTEbHOM
cranaapre COO, ¢ yuérom KoHuenuuu npenojaBanusi yueOHOTo npeamMera « XuMus» B
oOpaszoBarenbHbIX opranusanusx Poccuiickoit denepanuu, peaau3yromUX OCHOBHBIC
oOpa3oBareibHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXE€HUH «CTpaTerun pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepanuu Ha mniepuon no 2025 roma» (PacmopspkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YIIyOJEHHOTO M3YYEHHS 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOTO oOpa3oBanus ydammxcs 10—11 kmacco. M3yuyenue npemmera,
peanusyemoe B ycnoBusix nuddepeHupoBaHHOro, mpoGuiabHOro 00yueHusi, MpU3BaHO
obOecnieunTh 0O0IIE00pPA30BATENBHYI0 U OOLIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOUMYIO JJIs aJanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBHUSAM KU3HHU B
COllMyMe, a TakKe I MPOJIOJDKEHUsI 00yUeHHs B OpraHu3alusx npogdecCHOHaIbLHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OJHON U3 NPUOPUTETHBIX JUCIUIUIMH.

B nporpamme 1mo XxuMuu HazHaueHHE IpeaMera «XUMHsD MOJydaeT MOJApOOHYIO
MHTEPNPETAIMIO B COOTBETCTBUU C OCHOBoOIMoararomumu nonoxenusasmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COZepKaHus, pe3yIbTaToB 00yUueHHs] U TpeOOBaHUHN K
YPOBHIO MOATOTOBKHM BBIMTYCKHUKOB. CBHUAETENBLCTBOM TOMY SBIISIIOTCS CIEAYIOIINE
BBITIOJIHSIEMbIE MPOTPAMMOI 110 XUMHH (DYHKITHH:

e uHPOPMAIIMOHHO-METOIMYECKas,  peaju3alusi  KOTOpoil  obecreunBaeT
MOJIy4eHHE MPEACTABICHUS O LESIX, COACPKAHUU, O0IIeH cTpaTeruu oOy4eHus,
BOCIIUTAHUSI M Pa3BUTUS OOYYArOUIMXCS CPEICTBAMH IMPEAMETa, U3y4aeMoro B
paMKax KOHKPETHOTO MPOQHIIs;

® OpraHU3allMOHHO-IUIAHUPYIOLIAsi, KOTOpas IpeIyCMaTpUBAaET OIpEICIICHHE:
INPUHIMIIOB CTPYKTYPUPOBAaHUS M IOCJIEN0BATEIBHOCTH HU3Y4YEHHsS] Yy4eOHOTO
MaTepHaa, KOJIMYECTBEHHBIX M KaY€CTBEHHBIX €r0 XapaKTEePUCTUK; MOAX0/I0B K
GbOpMHpPOBAHUIO  COJIEPKATETBHOM  OCHOBBI ~ KOHTPOJSL U OIICHKHU
00pa30BaTeNbHBIX JOCTHXKEHUI 00ydaromuXxcs B paMKax UTOTOBOM aTTeCTalllH
B (hopMe eIMHOTO TOCYAAPCTBEHHOTO SK3aMeHa 110 XUMUH.

[Iporpamma asis yriryOn€HHOTO U3YUEHUS XUMUH:

® yCTaHABIMBAeT WHBApPUAHTHOE TNPEIAMETHOE COJEp)KaHue, 00s3aTenbHOE IS
M3YYEHHS B paMKax OTAEIbHBIX Mpoduiel, npexycMaTpuBaeT pacnpeaeieHue u
CTPYKTYPUpPOBaHME €ro IO  KjaccaMm, OCHOBHBIM  COJAEpXKaTeIbHBIM
JUHUAM/pazienaM Kypcea;

e JaéT MpUMEPHOE pacrnpejesieHne y4eOHOro BpEMEHHM, PEKOMEH]yeMOro aJis
M3YUYEHUS OTIEIbHBIX TEM;



e [pejiaraeT MPUMEPHYIO TOCIEA0BATEIbHOCTh N3YUCHHS Y4EOHOTO MaTepHala ¢
y4ETOM JIOTUKH TIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX
CBsI3€H;

e 1aéT METOJMYECKYI0 MHTEpIpETalMiO Leldei U 3ajJay M3yueHUs IpeameTa Ha
yriIyOnEéHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  oOmero  oOpa3oBaHMs,  COJAEPXKATEIBHONW  XapaKTEePUCTUKHU
TUTAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS OCHOBHOW 00pa3oBaTEIbHOU MPOrPaMMBbI
cpeaHero odiiero o0pazoBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX ),
a Takke C Yy4€TOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUI
00y4aromIerocs Mo OCBOCHUIO COJIEPKaHUs TTPEIMETA.

[lo BceM Ha3BaHHBIM TMO3HUIMSAM B TpPOorpaMMe MO XUMHUHM TPEIyCMOTpeHa
IPEEeMCTBEHHOCTh ¢ O0yUYeHHEM XMMHH Ha YPOBHE OCHOBHOTO 00Iero odpasoBanus. 3a
npeaesiaMyd  yCTAHOBIICHHOM MPOTPaMMOM IO XHMHH 00s3aTeIbHOW (MHBApUAHTHOM)
COCTaBIISIIONICH co/epKaHus Y4eOHOro mnpeaMera «XUMHUsS» OCTaETCS BO3MOXKHOCTh
BbIOOpa €ro BapuUaTUBHOM COCTABIAIONIEH, KOTOpass JOJDKHA OINpedensiThcs B
COOTBETCTBHHU C HAIIPABJICHUEM KOHKPETHOTO Npoduiisi 00ydeHusl.

B cootBercTBHM ¢ KOHIEenTyanbHbIMU TTON0keHUAMU PI'OC COO o HazHaueHUU
npeaMeToB 0a3oBoro W yriayOn€HHOTO ypoBHEH B cuctemMe aud@epeHIIMpOBaHHOTO
oOydeHHs] Ha ypOBHE CpeAHero oOIero oopa3oBaHusl XUMHs Ha ypOBHE yriyOn&HHOTO
W3YUYCHHUSI HAMPABIICH Ha pealn3alyi0 MPEEeMCTBEHHOCTH C MOCIEAYIOIUM JTaroM
MOJTyYeHHUs XMMUYECKOr0 00pa30BaHUs B paMKaX M3YUEHHUS CIICIHAIbHBIX €CTECTBEHHO-
HAay4YHbIX W XUMHUYECKMX JUCHUMIUIMH B BYy3aX W OpraHu3alusx CpeaHero
npodeccuoHanbHOr0 00pa3oBaHus. B 3TOW CBs3M M3yueHHE MpeaMera «XHUMHE
OPHEHTHPOBAHO TMPEUMYIIECTBEHHO Ha PACIIMPEHUE U YTIyOJICHHE TEOPETHYECKON M
IPAKTUYECKOM TMOATOTOBKM OOYYaIOIIUXCS, BBIOpABIIMX OMNpeNeiaEHHbBIH MTpoduis
oOy4eHHsl, B TOM YHCIE C TMEPCHEKTHUBON MOCIEAYIONIEr0 IMOTYYCHUS XUMHUYECKOTO
0o0pa3oBaHus B OpraHu3anusx npodeccuoHanbHOro o0pasoBaHus. Hapsmy ¢ stum, B
ceere TpeboBanuiit ®I'OC COO k miaHupyeMBbIM pe3yJibTaTaM OCBOCHHS (penepanbHOi
oOpazoBarenbHONW MPOTPAaMMBI CPEIHEro OO0IIero o0pa3oBaHUS HM3YyUYCHHE IpeaMeTa
«XuMHUs» OPUEHTHUPOBAHO TaK)KE€ Ha pEIICHUE 3a7ad BOCHHUTAHUS U COIMAJIHLHOTO
pa3BuTHs oOydaromuxcsi, Ha GOpPMHUPOBAHUE Yy HHUX OOIIEUHTEIUICKTYalbHBIX YMEHH,
YMEHUHN paluoHANIM3AIMN Y4EeOHOTO TpyJda ¥ OOOOMIEHHBIX CHOCOOOB NEATEIHHOCTH,
UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAAIPEAMETHBIN XapakTep.

CocrapnsiomumMu  npeameTa  «XUMHUs» Ha YPOBHE YINIYOJIEHHOTO M3yYEHHUS
SBJISTIOTCS yTITyOnéHHbie Kypehl — «Opranudeckas xumus» 1 «OO01as 1 HeopraHudeckas
xumus». [lpu ompeneneHud MNOAXOMOB K OTOOPY M CTPYKTYpHOW OpraHu3aiuu
COJICp’KaHUsI 3TUX KypCOB B IporpaMMe IO XHUMHHU 32 OCHOBY NPHHSTHI IMOJOKECHUS
OI'OC COO o paznuuusx 6a30BOTO U YIIIyOJIEHHOTO YPOBHEH U3yUEHHUS MPEAMETA.

OcHoBy coxaepxaHusi KypcoB «Opranunyeckas xumus» U «OOmas u
HEOPraHuyeckass XMMHUs» COCTABJSET COBOKYIHOCTh NMPEAMETHBIX 3HAHUN M YMEHHH,
OTHOCAIIUXCS K 0a30BOMY YPOBHIO U3yUEHHUS NpeIMeTa. JTa CUCTEMA 3HAHUM MOTy4yaeT
ONpeleIEHHOE TEOPETUUECKOE JIOMOJHEHUE, TMO3BOJISIONIEE OCO3HAHHO OCBOUTH



CYILIECTBEHHO Oolbluii 00bEM (pakToNOrMYeckoro martepuana. Tak, Ha yriryOn€HHOM
YpOBHE H3Yy4YeHHs TpeaMera obecredeHa BO3MOXKHOCTh 3HAYUTEILHOTO YBEIWYCHUS
00béMa 3HAHMH O XUMHUYECKHX DJJIEMEHTAX M CBOMCTBAX MX COEIUHEHUH Ha OCHOBE
pacuIMpeHus U yriryOJieHUs MPEeACTaBICHUNA O CTPOSHUH BEIIECTBA, XUMUYECKOW CBSI3U U
3aKOHOMEPHOCTSIX ~MPOTEKaHWs pPEaKIui, pacCMaTpUBAEMbIX C TOUYKH 3pEHUS
XUMUYECKOW KHUHETHUKA W TEPMOJUHAMHUKU. M3ydeHue mnepuoguvyeckoro 3akoHa U
[lepuonnyeckoit CUCTEMBI XUMHUYECKHUX OJJIEMEHTOB O0a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXaHMYECKUX TMPEACTABICHUSAX O CTPOCHHM aroMa. XUMHUYECKas CBS3b
OOBSICHSIETCS C TOYKH 3PEHUSI DHEPreTUUYECKUX H3MEHEHUU mpu e€ oOpa3oBaHUU U
pa3pyllieHnH, a TakKe ¢ TOYKU 3PEHHsS MEXaHU3MOB e€ oOpa3oBaHus. M3ydyeHue THMOB
peakuumii JomoyHseTcs (OPMUPOBAHUEM MPEJACTABICHUM 00 3IEKTPOXUMHYECKUX
npoleccax M JIEKTPOJIM3€ PacIulaBOB M PacTBOPOB BeLIECTB. B Kypce opraHuyeckoi
XUMUU [IPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUM yaelnseTcsi ocoboe
BHUMaHHUE BOIpocaM OO0 3JeKTPOHHBIX 3¢ @dexTax, 0 B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaxX PEaKIuil.

Oco0oe 3HaueHue MMeeT TO, YTO Ha COJAEp>KaHHWE KypCOB XHMHUHU YIIIyOJEHHOTO
YPOBHS M3y4Y€HHUs [UIsl KJaccoB ompeneiaéHHoro mnpoduis (rIaBHBIM 00pa3oM Ha HX
CTPYKTYpPY U XapakTep JONOJHEHUN K OOIeil CUCTEME PEIMETHBIX 3HAHUIT) OKa3bIBAIOT
BIIMSIHUE CMEXHBIC MpeAMeThl. Tak, Hampumep, B COJACP)KaHUM MpeaMeTa /i KJIacCOB
XUMHUKO-(pu3nueckoro npoduis 0onpioe 3HaUYeHHE OyAyT MUMETh SJEMEHTHI Y4eOHOTO
MaTepuana 1o oomiei xumun. [Ipu nzydennu npenMera B 1aHHOM Clydae akIeHT Oyner
clellaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMHUHU U B
dusnKe: aTOMHO-MOJIEKYJISIpHAs Teopusi (MOJEKYJspHas Teopusi B (PU3UKE), 3aKOHBI
COXpaHEHHS MacChl U SHEPTUH, 3aKOHBI TEPMOJIMHAMHUKH, DJIEKTPOJIN3a, IPEICTABICHUS O
CTPOEHUU BELIECTB U JIPYroe.

B To ke Bpems B colepikaHHMM IpeaMeTa JJisi KJIACCOB XUMMKO-OMOIOTHYECKOro
npoduiiss 6onbIIUN yaenbHBIA BeC OyJIeT UMETh opraHudeckas xumusi. B sTom ciyuae
MPEIOCTABIISAETCS] BO3MOXKHOCTD /ISl 00Jiee 00CTOSITENFHOTO PACCMOTPEHHSI XUMUYECKOU
OpraHu3alMy KIJIETKH KaK OMOJOTMYEeCKOM CHCTEMbl, B COCTaB KOTOPOM BXOMST, K
npuMepy, TaKUe CTPYKTypHbIE KOMIIOHEHTHI, KakK JUNUAbL, OCNKH, YyTIEBOIbI,
HYKJIEMHOBBIE KHUCJIOTHI W Japyrue. [lpm STOM 3HaHUST O COCTaBe U CBOMCTBax
IpeiCcTaBUTENC OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KaT OCHOBOM s
U3YYEHHS CYITHOCTH MPOIeccOB (POTOCUHTE3A, IBIXaHMUSI, TUIIIEBAPCHHUSI.

B mmane ¢opMupoBaHHS OCHOB HAYyYHOTO  MHPOBO33PEHUS, OCBOCHUS
oOIIIeHayYHbIX METOJOB TO3HAHMS M OIBITA NPAKTHYECKOTO TMPUMEHEHUsS HayYHBIX
3HAHUM W3y4YeHue rmnpeaMmera «XuMus» Ha YriayOJI€HHOM YypOBHE OCHOBaHO Ha
MEXIPEIMETHBIX CBS3SX C YUYCOHBIMU MPEJIMETAMH, BXOJSIIMUMU B COCTaB MPEIMETHBIX
obnacteit «EcTecTBeHHO-HAydHBIE TpeaMeTh», «MaremaTnka W wuH(DOpPMATHKA» U
«Pycckuli I3bIK U IUTEPATYpaY.

[Tpu uzyyenun yueOHOTro nmpeameTa « XUMHEs Ha YIITyOJIEHHOM YPOBHE TaKXKe, KakK
Ha YpPOBHE OCHOBHOT'O U CpefHero oodiiero oopazoBanus (Ha 0a30BOM YpOBHE), 3aadeit
NEPBOCTEIICHHON 3HAYUMOCTH SBJsieTcsl (OpPMHUpPOBAHME OCHOB HAyKHM XHMHH Kak
0o0nacTy COBPEMEHHOTO E€CTECTBO3HAHUS, IMPAKTUYECKOW NEATEIHbHOCTH YeNOBEKa U



OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. Pemenue 3Toil 3aauu Ha yriryOJI€HHOM
YPOBHE U3yUYEHUs MPeAMETA MIPEANOIIAraeT peaiu3alrio TaKUX 1eJel, Kak:

dbopMupoBaHHUE  MPEACTABICHHH: O  MaTepUAIbHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBJICHHN NPHUPOJbI, O MECTE XUMHH B
CHUCTEME €CTECTBEHHBIX HayK U €€ BeIyIllel poJii B 00€CTICUeHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIEM IKOJOTHUECKOM, YHEPTeTUYECKOM
U TNHIEeBOH 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX
MaTEPHAIOB, HOBBIX HCTOYHHUKOB HHEPTUH, B OOECIECYCHHUH PalMOHAIEHOTO
MIPUPOJIONIOJIB30BaHUsI, B (DOPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBeKa, a TaK)Ke SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U MIPUPOJIHOU CpEIE;

OCBOCHHE CHCTEMBI 3HAHHUM, JSKAIIUX B OCHOBE XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: QyHIAMEHTAILHBIX MOHATHI, 3aKOHOB U
TEOPUN XMMUHU, COBPEMEHHBIX MPE/ICTABJIICHUIN O CTPOCHUU BEIIECTBA HA PA3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM, HaJAMOJEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX U  KUHETHYECKUMX  3aKOHOMEPHOCTSX  MPOTEKAHUS
XUMHUYECKUX PEaKIMi, 0 XUMHUYECKOM PAaBHOBECHUM, PACTBOPAX U JUCIEPCHBIX
cucreMax, 00 OOIIMX HayYHBIX MIPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA;
dbopmupoBaHue y 00ydYaIOMUXCS OCO3HAHHOTO MOHUMAaHUSI BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUH JJI1 OOBSICHEHUS KITIOUEBBIX UICH U TpoOiemM
COBPEMEHHOH XUMHUH, [JI1 OOBSICHEHHWS ¢ TPOTHO3UPOBAHUS SBIICHUH,
UMEIOIINX E€CTECTBEHHO-HAYYHYIO TMPUPOJY; TPAMOTHOTO PEIICHHS MpooieM,
CBSI3aHHBIX C XHWMHEH, MPOTHO3WPOBAHUSA, aHalW3a M OICHKA C MO3MIIHNI
AKOJIOTUYECKOW 0€30MacHOCTH TOCIEICTBHI OBITOBOM W IMPOM3BOJICTBEHHOM
JNEATEIbHOCTA  4YEJIOBEKa, CBA3aHHOM C XUMHUYECKUM TIPOU3BOACTBOM,
MCIIOJIb30BaHUEM U TIEPepabOTKO BEIIECTB;

yrIyOJIeHue MPEeCTaBICHU O HAyYHBIX METOJIaX MO3HAHMS, HEOOXOIUMBIX IS
NPUOOPETCHHUS] YMEHHWI OPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSCHEHUS
XUMUYECKUX SBJICHUM, HMMEIOIMMUX MECTO B MPUPOAE, B MPAKTHUUECKOM
JICSITeIbHOCTH M TTIOBCEHEBHOM KU3HU.

B mnane peanu3zanuu mepBOOYEpENHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (PYHKIIMN
LEJIOCTHOM CHUCTEMBI CpEJHEro oOlero o0pa3oBaHUs NpPU HM3YYEHUU MpeaMeTa
«XuMHusA» Ha yriayOaEHHOM ypOBHE 0COOYIO aKTyalbHOCTh IPHOOPETAIOT TaKue LEIH U
3a/1a4yy, Kak:

BOCIIUTAaHHUE YOEKIEHHOCTHU B MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, YBAKECHUS K
MpollecCcy TBOPYECTBA B 00JIACTU TEOPETHUECKUX M MPHUKJIAJIHBIX UCCIIEIOBAHUMN
B XUMHH, (OPMUPOBAHNE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMM K OOYyYEHHIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIIO M CaMOBOCIHMTAHHIO Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX
IICHHOCTEH;



® pa3BUTHE II03HABATEIHHBIX HWHTEPECOB, WHTEIUIEKTyAIbHBIX M TBOPYECKHUX
cocoOHocTel  oOyuwaromuxcs, (OpPMUPOBAHME Yy HHUX CO3HATEIHLHOTO
OTHOUIEHHS K CaMOOOPa30BaHUIO U HETIPEPHIBHOMY 00OpPa30BaHUIO KaK YCIOBHIO
YCHEIIHON npodeccuoHanbHON u 00I11eCTBEHHOM JeSITeNIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MOTPEOHOCTH B 370POBOM
o0Opase XH13HU;

e (opMHpOBaHNE YMEHUI U HABBIKOB Pa3yMHOT'O PUPOAOIIOIB30BAaHUS, PA3BUTHE
HKOJIOTMYECKOW KyJIbTYphl, NPUOOPETEHHE OMbITa OOUIECTBEHHO-TIOIE3HOM
AKOJIOTHYECKOU e TEIbHOCTH.

OO0miee 4yucIO YacoB, MPEAYCMOTPEHHBIX ISl W3Y4YEHHUS XUMHUU Ha yriyOJIeHHOM
ypOBHE cpeaHero oo1iero oopasoanus, cocrabiseT 204 gacos: B 10 kimacce — 102 yvaca
(3 yaca B Heneno), B 11 kmacce — 102 yaca (3 Jaca B HEZIEIO).



COIJEPXAHHUE OBYYEHUA
10 KVIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckue 0CHOBBI OPraHMYeCKOH XUMUH.

[Ipeamer M 3HauYeHHME OPraHUYECKOW XWMHUH, TMPEACTABICHHE O MHOT000pa3uu
OPTaHUYECKUX COCIUHEHUM.

DNEKTPOHHOE CTPOCHHUE aToOMa YIJIepoJa: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHeie BO3MOXKHOCTM aToma yriepoja. XHMHUYecKas CBs3b B OpPraHMYECKHX
coelMHEHUAX. Twumbl TUOpUIM3AIMK aTOMHBIX oOpOuTalel yriaepoga. MexaHU3MBbI
00pa3oBaHUsl KOBAJICHTHON CBA3M (OOMEHHBIM U JOHOPHO-aKLUENTOPHBIN). Tumsl
MepEeKPhIBAHUS aTOMHBIX OpOWTanei, 6- W m-cBs3u. OpauHapHas, NBOWHAS W TpoOMHas
cBs3b. CriocoObl paspbiBa CBsi3el B MOJIEKYyJaX OpraHuueckux BemiecTB. [loHsTHE O
cBOOOHOM paauKale, Hykiaeopuie u eKkTpodure.

Teopust ctpoeHuss opranudeckux coeauHeHnii A.M. bytinepoBa u coBpeMEHHBIE
NpPEICTaBICHUsI O CTPYKTYype MOJIEKYJ. 3HAU€HHE TEOPHUH CTPOEHHUS OPraHUYeCKUX
coequHeHnd. MonekysipHble U CTpyKTypHBbIe (opmynbl. CTpyKTypHBIE (HOPMYITBI
pa3MYHBIX BUAOB: pa3BEPHYyTasi, COKpalEéHHas, ckeneTHas. M3omepus. Bunibl uzomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAsI. DNEKTPOHHbIE A((DEKTHl B MOJIEKYyJaX OpPraHMYeCKHX
COETUHEHN (MHIyKTHBHBINA 1 ME30MEPHBIN 3 (HEKThI).

[IpencraBnenne o KiaccuPuKalMM OpraHuYeckux BemectB. [loHstue o
dbynkumonanbHoi rpymnme. ['omonorus. ['omonorumueckue panel. Cucremaruyeckas
HOMeHKJaTypa opranudeckux coenuHenuid (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTAENBHBIX IPEACTABUTENEH.

OcobenHoctn U Kiaccuukanus opraHudeckux peakuuil. OKHUCIUTENbHO-
BOCCTaHOBMTEJIBbHBIE PEAKIIMHA B OPraHUYECKON XUMUU.

OKCHEpUMEHTAJbHbIE METOJbl M3yYEHHsS BEIIECTB W MX NpPEBpALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3llaMyd OpPraHUYEeCKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE,
ONBITBl 110 TPEBPALICHUI0 OPraHMYECKMX BEUIECTB IPHU HArpeBaHWU (IUIABIICHUE,
00yTrJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJICNICH MOJIEKY OPraHUYECKUX BEIECTB.

YraeBoaopoasbl.

Ankanbl. ['omosiorndeckuil psii ankaHoB, oOmias ¢opmynia, HOMEHKJIATypa H
U30MepHst. DIEKTPOHHOE ¥ MNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKaHoB, Sp3-
rudpuau3anrs aTOMHbIX opouTaneil yrieponaa, 6-cBa3b. Ou3nueckue cBOWCTBA aJKaHOB.

XUMHUYECKHE CBOMCTBA  QJKAaHOB: PEAKIMU  3aMEIIeHHs, H30MEpHU3allNH,
NETUJIPUPOBaHUs, UMKIU3alMK, MUPOJU3a, KpekuHra, ropenus. lIIpencraBienue o
MEXaHU3ME peakUuil pauKaJIbHOTO 3aMElICHUSI.

Haxosxnenue B npuposie. CriocoObl Moy4eHus: 1 MPUMEHEHUE aJIKaHOB.

Huknoankausl. O6mas ¢opmyna, HOMEHKIaTypa u wuzoMepus. OcoOeHHOCTH
CTPOEHUS M XMMHMYECKHUX CBOMCTB MaJbIX (LIMKJIOMPOINAH, HUKIOOyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, [MKJIOTeKCaH) MUKiIoankaHoB. CrocoObl MOMyuYeHUss U IMPUMEHEHUE
LUKJIOAJIKAHOB.



Ankensl. ['omonormueckuil psii ajJkeHOB, oOmas QopMmyia, HOMEHKJIATYypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl AIKEHOB, SP?-rHOpHIAN3alys
aTOMHBIX opOuTaliell yriepona, 6- U m-cBsi3u. CTpyKTypHas M reomeTpuyeckas (Luc-
TpaHc-) u3zomepus. OU3MYecKue CBOWCTBA AJIKEHOB. XMMUYECKHUE CBOMCTBA: peEaklUu
IPUCOEIUHEHUS, 3aMEILEHUS B O-TIOJ0XKEHUE IPHU JBOWHON CBA3M, MOJUMEPU3ALUU U
okucinenud. lIpaBuino MapkoBHukoBa. KadeCcTBEHHbIE peaklIMH Ha JIBOMHYIO CBS3b.
CriocoObl Oy4YeHus: U IPUMEHEHHE aJTKEHOB.

Anxamuensl. Knaccudukarus ankaaueHoB (CONpsDKEHHBIC, HW30JIMPOBAHHBIC,
Kymyauposauusie). OCOOCHHOCTH SIEKTPOHHOTO CTPOCHUS U XHUMHUUYECKHX CBOMCTB
CONpsHKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. Ilommmepusanus conpsKEHHBIX
nueHoB. CriocoObl MOMyYeHUS U TPUMEHEHHE alTKaIMEHOB.

Anxuabl. ['oMoJIOTHUECKHI pSJl alKUHOB, oOmIas ¢GopMmysia, HOMEHKJIATypa |
U30MEpHUsl. OJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
rubpuau3anys aTroMHBIX opOuTaneit yriepoga. Pusnueckwe CBOWCTBAa aJIKWHOB.
XVMMHUYECKHE CBOMCTBA: pEaKUMM NPHUCOECAUHEHUS, AUMEPHU3ALUU U TPUMEpPHU3ALNH,
OoKHcJieHHs. KucimoTHple CBOMCTBA aJKWHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHble peakuuu Ha TpoilHYIO cBA3b. CrnocoObl MOMy4YEHHS W MPUMEHEHUE
AJIKAHOB.

Apomatnueckue yrieBoAopoj bl (apeHsl). ['omMojorndeckuil psii apeHoB, 0O1as
dopMyna, HOMEHKIATypa M H30MepHUs. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHUE
MOJIeKyJIbl OeH3ona. du3ndeckue CBOWCTBA apeHOB. XMMUYECKUE CBOICTBa OeH30j1a U
€ro TrOMOJIOTOB: pEaKUWU 3aMelleHHs B OEH30JIbHOM KOJbLE U YIJIEBOAOPOJIHOM
paauKase, peakliuy NpUCOeIMHEH U, OKHCIIEHnEe ToMoIoroB Oen3ona. [Ipencrapnenue o0
OpUEHTHPYIOIIEM JEMCTBUM 3aMecTHTeNe B OCH30JbHOM KOJIbLIE Ha IpUMepe
ANKWIbHBIX PaJUKaIOB, KapOOKCUIBHOW, TUAPOKCUIBHOM, aMHUHO- M HUTPOIPYIIIBL,
aTOMOB rajnoreHoB. OCOOEHHOCTHM XUMHUYECKUX CBOWCTB crtupoda. I[lommmepusarius
ctuposia. CrnocoObl MoyTydeHus: ¥ MPUMEHEHNE apOMaTUYECKUX YTIIEBOIOPOJIOB.

[Mpuponuerii ra3. IlomyTtHbie HedTsHBIE Tazbl. HedTh m €€ mpomcxoxkaeHue.
KamenHbiii yroap u mpoaykThl ero mnepepadbotku. CrocoObl mepepaboTku HeTH:
NeperoHka, KpEeKWHr (TePMUYECKUM, KaTaJUTHUECKHil), pUDOPMUHT, MHPOIH3.
[IponykTel mepepaboTku HEPTH, UX TPUMEHEHNE B IPOMBIIINIEHHOCTH H B OBITY.

['eneTnyeckas CBA3b MEXAy Pa3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE  CTPOEHUE  TaJOrE€HIPOMU3BOJIHBIX  YIJIEBOAOPOJIOB.  Peakuun
3aMElIeHUs TrajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOrPYIINy, IUaHOTPYIIILY, aMUHOTPYIIILY.
JlelicTBME€ Ha TaJOreHIPOU3BOJAHBIE BOJHOTO W CHUPTOBOIO pacTBOpa IIEIOYH.
B3aumoneiictBue = AWrajJoreHaJkaHOB C  MarHueM W OuHKOM. [loHatne o
METAJUIOOPraHUYECKUX COCIMHEHUSX. Hcnons3oBanue rajoreHIIPOU3BOIHBIX
YTJIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIIbHBIE METOJbl U3YyUYEHHUsI BEUIECTB M UX MPEBPALICHUI: U3yYCHUE
(¢u3nYeCKX CBOWCTB YTIJIEBOJOPOJOB (PAacCTBOPUMOCTH), KAYECTBEHHBIX pEaKIUil
YIJIE€BOJAOPOJIOB Pa3IMYHbIX KiIaccoB (oOeclBeurBaHUE OpOMHOW WM MOJHOM BOJBI,
pacTBopa mnepMaHraHaTta Kajus, B3aMMOJECHCTBHUE alleTUIIEHA C AMMHUAYHbIM PacTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHApPYKEHHE YTIepoaa U BOJOPOa B OPraHUIECKUX



BELIECTBAX, IIOJIydYEHHE OTUJIEHA M H3YYEHUE €ro CBOMCTB, O3HAKOMIICHUE C
koiekiusimMu «Hedte» u «Yroas», ¢ oOpa3nmamu macTMacc, KaydyKOB U PE3UHBI,
MO/ICJIMPOBAHKUE MOJIEKYJI YTIEBOAOPOJOB U raJOreHIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kuciopoaconepxamue oprannyeckue coeJMHEHUsI.

[IpenenbHble 01HOATOMHBIE CIUPTHL. CTpOEHUE MOJIEKYJI (Ha PUMEPE METaHoJIa U
sTaHosa). l'oMonoruueckuit psia, obmas ¢opmyna, U30MepHUsi, HOMEHKJIAaTypa U
knaccupukanusi. Dusudyeckue CBOMCTBA MpEAENbHBIX  OJAHOATOMHBIX  CIUPTOB.
BopoponHbie cBsI3u MeXIy MOJIEKYyJaMU CIHUPTOB. XHUMHUUYECKHE CBOWCTBA: PEAKUUU
3aMeIlEeHUs, JIeruApaTaliy, OKHUCJIEHUS, B3aWMOJCHCTBHE C OpPraHUYECKUMHU U
HEOpraHnyeckuMu Kuciotamu. KadecTBeHHass peakuyss Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue 3TaHOJAa M METAaHOJa Ha OpraHu3M uenoBeka. CrocoObl TOJMy4YeHUs U
IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 2dupsl, HOMEHKIaTypa W wu3oMepus. OCOOCHHOCTH (PUIMUECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroaTOMHbIE CHOUPTHI — OSTUWIEHIJIUKOIb M I[IHMIEpUH. DPu3nyeckue Hu
XUMUYECKUE CBOMCTBA: pEaKIMMU 3aMELIEHUs, B3aUMOJECHCTBUE C OPraHUYeCKUMHU U
HEOPraHMYEeCKUMHU KHCJIOTaMH, KAueCTBEHHAs pEaklUs Ha MHOTOATOMHBIE CIIHUPTHIL.
[IpencraBnenne o MexaHM3Me pPEaKIUi HykKJIeouiabHOro 3amemeHus. JleiicTBue Ha
opranusM 4esoBeka. CriocoObl OJyUeHUs U TPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BJIUSHHUE TUAPOKCOTPYMIBI U OEH30JIbHOTO
aapa. Pusmdeckue cpoiictBa (eHonma. OcoOEHHOCTH XWMHUYECKHX CBOWCTB (peHOJA.
KauectBennbie peakiun Ha ¢eHos. TokcuuHocTh (eHona. CrnocoObl MOMyyeHUs |
npumeHenne Gpenona. Genondopmanbaeruanas cMoa.

KapOoHunbHble COETUHEHHS] — adbAETHAbl U KETOHBI. DJEKTPOHHOE CTPOCHHUE
KapOOHWJIbHON Tpynnbl. ['oMonoruueckue psiiabl anbAETUIOB M KETOHOB, oOOmIas
dbopmyna, nzoMepusi U HOMEHKJIaTypa. OU3NYECKUe CBOMCTBA albJIETHAOB U KETOHOB.
XVMMHYECKHE CBOWCTBA ajJbJAECTUOB M KETOHOB: pEaKUMM NpucoenuHeHus. OkucieHue
QIBJIETUIOB, KAueCTBEHHBbIC pEaKIuu Ha anpaeruapl. CrocoObl TMONyYeHus U
IIPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpeZieNibHbIE KapOOHOBbIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHHS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepusi u HOMeHknaTypa. DPuU3nUecKue CBOMCTBA
OJIHOOCHOBHBIX TpEJEIbHBIX KAapOOHOBBIX KHUCIOT. BoJopoiHble CBS3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWMCTBA: KHCIOTHBIE CBOICTBA,
peakuusi STepUPHUKAIMHM, PEAKIUU C Y4YaCTHEeM YTJIEBOJOPOJHOTO  paauKaia.
Oco0eHHOCTH CBOMCTB MypaBbHMHOW KHUCIOTHIL. [loHATHE O MPOM3BOJHBIX KapOOHOBBIX
KHUCIIOT — CIOXKHBIX dupax. MHOrooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB
HENpPEIENIbHBIX W apOMAaTUYeCKHMX KapOOHOBBIX KHCIOT, JAWKAPOOHOBBIX KHCIIOT,
TUPOKCUKAPOOHOBBIX  KHCHOT. IlpencraBurenu BbICIIMX — KapOOHOBBIX  KHUCJOT:
CTeapUHOBas, NAIbLMUTUHOBAS, OJICMHOBASL, JUHOLEBAs, TUHONEHO8dAs KUCIOThl. CIIOCOObI
HOJTyYEHHs U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['oMmonoruueckuid psin, oOmas Qopmyna, wu3omepus Hu
HOMEHKIarypa. Pu3ndyecknue 1 XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U MIEIOYHOMN
cpene.



Kupsl. Crpoenue, (u3MUECKMEe W XUMHUYECKHE CBOMCTBA >KUPOB: TUIAPOIH3 B
KHCIION ¥ 1IenodHoit cpene. OCOOCHHOCTH CBOMCTB KHPOB, COAEPXKAIIUX OCTATKU
HETPEeIeTbHBIX XUPHBIX KUCIOT. JKUpBI B IpUpOJIE.

MpblL1a KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOIIEE ACHCTBHUE.

OO6mas xapakTepucTuka yrieBojoB. Kmaccudukanusi yrieBooB (MOHO-, TU- |
nonucaxapunabl). MoHocaxapuapl:  TUIIOKO3a, (pykTro3a, ramakro3a, pubo3a,
ne3okcupubosza. duznyueckrue CBOWCTBA M HaXOXAeHHE B Tmpupojae. DOTOCHHTES.
XUMHUYECKHE CBOMCTBA TJIOKO3bl: PEAKUUHU C YyYACTUEM CIIMPTOBBIX U aAJbJICTUIHOU
TPYIII, CIUPTOBOE U MOJIOYHOKUCIIOE OpokeHue. [IprumeHenune rioKko3bl, €€ 3HaUeHUE B
JKU3HENEITEILHOCTU opranu3ma. Jlucaxapuapl: caxaposa, MajabTO3a UM JIAKTO3a.
BoccranaBnuBaroiie U HEBOCCTAHABIMBAIOIIUE AUCaXapuibl. [ mapoan3 aucaxapuios.
Haxoxnaenune B mnpupoae u mnpumeHeHue. [lonmmcaxapuapl: kpaxmani, TJIUKOT€H U
uesutoio3a. CTpoeHrue MakpoMOJIeKyJl Kpaxmaia, TIIMKOTeHa U 1eJUT003bl. Dru3nyeckue
CBOMCTBAa KpaxMaja MW UEJUIIOJ03bl. XHMHUYECKME CBOMCTBA KpaxMmayia: THJIIpPOJIU3,
KaueCTBEHHAsl peakiusi C HOJ0M. XHUMHUYECKHE CBOMCTBA IEJUTIOJIO3bI: THAPOIU3,
nosyyeHue 3(QupoB 1erono3bl. [loHSATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
areTaTHbIN MENK).

DKCIIEpUMEHTANIbHbIE ~ METOJbl HM3YyYEHHUS BEIIECTB M MX IPEBPAILCHUN:
pPacTBOPUMOCTh DPA3IUYHBIX CIUPTOB B BOJE, B3aUMOJICMCTBHE 3TaHOJIa C HATPHEM,
OKHCJICHHE OJTUJIOBOIO CIHpPTAa B albJIETH]I Ha pPacKaJICHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE STUJIOBOIO CHOUPTA AUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAHUE
BH/ICOMATEPUATIOB), KAUECTBEHHBIC pEaKIMW Ha albJIeruipl (C  TUIPOKCUIOM
muammuHcepeopa(l) u rumpokcumom memu(ll)), peakius TiuiepuHa C THAPOKCHIOM
meau(ll), xumudeckue CBOWCTBA pPAacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBUE
pactBopa TIOKO3bl C ruapokcugom menu(ll), B3aummojneiicTBue Kpaxmana ¢ HOIOM,
pelieHrne SKCIepUMEHTANBHBIX 3a/1au 1Mo TemaMm «CrmupTthl U ¢deHonb», «KapOoHoBbIE
KUCTOTHI. CIOXKHBIE Y(DUPBD.

A30Tcoep:KanIue OpraHuvecKkne coeTMnHeHHUs.

AMHHBI — OpraHMYECKHE TMPOU3BOJHbIE aMMuaka. Kiaccudukaius aMHUHOB:
amudaTruueckue W apoMaTUyecKue; MEepPBUYHBIC, BTOPUYHBbIE M TpeTHuHble. CTpoeHUE
MOJIeKyJ, oOmasi Qopmyna, H30MepHsi, HOMEHKIATypa © (U3NYECKHE CBOWCTBA.
XUMHYECKOe CBOMCTBA aiMaTHIECKHX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE,
B3aUMO/ICCTBUE IEPBUUHBIX AMUHOB C a30TUCTOM KUCT0TOM. COJTM aTKHMIIaMMOHHS.

AHWIMH — TPEICTaBUTEb aMUHOB apoMaTuyeckoro psiaa. CTpoeHHe aHWIMHA.
B3anMHOe BIUsHME TPYIN aTOMOB B MOJeKyje aHmiMHA. OCOOEHHOCTH XUMHYECKUX
cBOMCcTB aHWnMHAa. KadecTBeHHble peaknmuu Ha aHWIMH. CHocoObl TOJMyYeHUS U
npuMeHeHne anudarndeckux aMuHOB. [loiryueHne anunmHa U3 HUTPOOESH3071a.

AmuHokucnotel. Homenknatypa u wuszomepusi. OTaenbHbIE MPEICTaBUTEIH O~
AMUHOKHUCJIOT: TJIMIMH, ajaHuH. PU3WyYecKue CBONCTBA aAMHHOKHUCIOT. XUMHUYECKUE
CBOWCTBA aMHUHOKHCIOT Kak aMQOTEepHBIX OPraHUYECKUX COCTUHEHUH, peaKIus
MOJIMKOHJACHCAIIMK, oOpa3oBaHUE TMENTHUAHOW CBs3W. buomornueckoe 3HaYeHUE
aMUHOKUCJIOT. CUHTE3 U TUAPOJIN3 MTENTHIOB.



benku xak npupoaHsle nonuMepsl. [lepBuynas, BTOpu4Has U TPETUYHASI CTPYKTYypa
O0enkoB. XUMHUYECKHE CBOMCTBa OEJIKOB: THIPONM3, JEHATypalus, KaueCTBEHHBIC
peakiuu Ha OCNKH.

OKCIepUMEHTalIbHbIE METOJIbl M3yYEHHUS BEIIECTB M HUX IMpPEeBpalllCHH:
pacTBOpeHHEe OEJIKOB B BOJE, JeHATypalus OCKOB MPHU HAarpEeBaHUM, LIBETHBIC PEAKINH
Ha O€lKH, peleHUue HKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaM «A30TcoJepKaliue
OpraHuyecKkue coelnHeHus» U «Pacrno3HaBaHue OpraHMYECKUX COCTUHEHUI».

BbicokoMoJIeKy IsIpHBIE COeIMHEHUS.

OCHOBHBIE TMOHATUSA XHUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUH: MOHOMeEp,
HOJIMMEp, CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3aLUH, CPEAHSSI MOJIEKYJIIpHas Macca.
OcCHOBHbBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEAMHEHUN — MOJUMepu3alus U
HOJIMKOHIEHCAIHS.

[Tomumepnble  marepuanel.  [lmactMaccel  (IIOJMATHUIIEH,  MOJIMIIPOIMJIEH,
NOJINBUHWJIXJIOPU/, HOJIUCTUPOII, NOJINMETUIIMETAKPHIIAT, MOJIMKapOOHATHI,
noJmdITUICHTEpedTaNaT). Y TUIM3AIUs U ITepepadoTKa IIaCTHKA.

DnacToMephl: HAaTypaJlbHbI KayudyK, CHHTETHYECKHE Kayuyykd (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIM, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIONOK, IIEPCTh, WIENK), HMCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTeTUYEeCKHE (KallpOH U JIaBCaH).

[Tonmumeps! cnenuanbHOrO HazHadeHHs (TeduioH, KeBjap, 3JIEKTPOIPOBOASIINE
HOJIMMEPHI, OHOpa3IaraeMble IOJIUMEpHI).

OKCHEpUMEHTAJIbHbIE METOAbl M3YyYEHMs] BEIIECTB W UX I[PEeBpALLEHUM:
O3HaKoMmJIeHHe ¢ oOpa3uamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAcC,
Kay4yKOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 337a4 N0 TeMe «Pacro3HaBaHue macTMacc u
BOJIOKOH».

Pacuérarie 3agaumn.

Haxoxnenue MosieKkyIsspHON (OpMYJIbI OPraHUYECKOr0 COSAMHEHUS 10 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJIIMX B €T0 COCTaB, HAXOXKICHHE MOJIECKYJSIPHOW (POPMYJIIBI
OpPraHUYeCcKOro COequHEHUs Mo macce (00BEMY) MPOAYKTOB CTOPAHHS, MO KOJIHUYECTBY
BemiecTBa (Macce, 00BEMY) TMPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB,
YCTaHOBJICHWE CTPYKTYPHOH (OPMyINIbI OPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XMMHMUYECKUX CBOMCTB WJIM CHOCOOOB MOJYUYEHHMsI, OIPEJEIICHUE 10JIM BbIXOJA IMPOAYKTa
pEeaKkuny OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3anus MeXNpeIMETHBIX CBA3CH NPU U3YYEHUHU OPraHMYecKoW xumuu B 10
KJlacce OCYILIECTBIIICTCS Yepe3 MCIIOJIb30BaHWE KaK OOIIMX eCTEeCTBEHHO-Hay4YHbIX
MOHATUH, TaK W MOHATUH, NPUHATHIX B OTAEIBHBIX IMPEIMETAaX €CTECTBEHHO-HAYYHOIO
LHUKJIA.

OOume ecrTecTBEHHO-Hay4YHbIE IIOHATHS: SIBI€HUE, HAay4HbIM (akT, rumnoresa,
TEOpHUs, 3aKOH, aHalu3, CUHTe3, Kiaccuukauus, HaOIOIEeHHe, H3MEpEHUeE,
AKCIIEPUMEHT, MO/IENb, MOACIIMPOBAHHE.



dusuka: Marepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, MOJIEKYJIa, SHEPTeTUUECKHM
YpOBEHb, BEIIECTBO, TEJI0, OOBEM, arperatHoe COCTOSHHE BEIeCTBa, (PHU3MUecKue
BEJIMYMHBI, €IMHUIBI U3MEPEHHSI, CKOPOCTh, JHEPTHS, Macca.

buonormst:  knerka, opraHu3M, OJKOcHUCTeMa, Ouocdepa, MeTaboIU3M,
HACJIEZICTBEHHOCTb, AaBTOTPO(GHBIA M TETepOTPOHBIA THUI THTaHUSA, OpOXKEHHE,
dorocunTe3, ABIXaHUE, OCIKH, YTIACBOBI, )KUPHI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hble HCKOMaeMble, TOTIIIUBO.

TexHonorusi: MUIIEBbIE MPOIYKTHl, OCHOBBI PAIIMOHAJIBHOTO IHUTAHUS, MOIOLIHNE
CpEeICTBa, MaTepUAIIBl U3 HCKYCCTBEHHBIX U CHHTETUYECKIX BOJOKOH.

11 KIIACC

OBIIAS N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUMU.

AtoMm. CocTaB aTOMHBIX sflep. XUMHYECKUH »3yeMeHT. M3otombl. CtpoeHue
ANIEKTPOHHBIX O00OJIOYEK AaTOMOB, KBAHTOBBIE 4YHUCIIA. ODHEPreTHYECKHE YPOBHU U
nmoaypoBHU. AToMHbBIe opOuTanu. Kiaccudukarms XUMAYECKHX 3JI€MEHTOB (S-, p-, d-, f-
a7eMeHThI). PacrmpeneneHue dJIEKTPOHOB IO aTOMHBIM OpOUTANSAM. OJIEKTPOHHBIC
KOH(UTYpalui aTOMOB D3JIEMEHTOB TEPBOIO—YETBEPTOTO TEPHOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYpaIuu HOHOB.
DIJIEKTPOOTPULIATEIIBHOCTD.

[lepuonuueckuii 3akoH u Ilepuonnueckas cucrema XuMH4ecKux 3neMeHToB [.U.
MenneneeBa. CBsizb NEPUOIUUECKOTO 3aKOHA U [leprnoanueckoil CuCTEMbl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHUS
CBOWCTB XHUMHUYECKHX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX W CIOXKHBIX BEIIECTB IO
rpynmnam u nepuojaam. 3HaueHue nepruogudeckoro 3akona /.M. Menneneesa.

Xumuueckass CBSI3b. BuAbl XMMHMYECKOM CBSI3M: KOBAJICHTHas, WOHHAas,
MeTaJuTndecKas. MexaHn3mMbl 00pa30BaHUsI KOBAJEHTHOM CBS3U: OOMEHHBIM U JOHOPHO-
aKIENTOPHBINA. DHeprus u 1nuHa cBsi3u. [loaspHOCTh, HAPaBIEHHOCTh U HACKHIIIAEMOCTh
KOBaJIEHTHOW CBA3U. KpartHele cBaA3u. Bopopoanas cBs3b. MeXMOJIEKYIISIpHBIE
B3aHMOJICHCTBUSL.

BasieHTHOCTh U BajleHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPhI
MOJIEKYJ C HMX TE€OMETPUYECKHM CTPOCHHEM (Ha TpUMEpPEe COEIUHEHUN DSJIEMEHTOB
BTOPOTO MIEPHOJIA).

[IpencraBieHne O KOMIUIEKCHBIX coeauHeHUsiXx. CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTelb, JIMTaHIbl. 3JHAYEHUE KOMIUIEKCHBIX coeauHeHui. [lonstue o
KOOPJIMHAIIMOHHON XUMHUH.

BemectBa MOJIEKYJISIPHOTO u HEMOJIEKYJISIPHOTO CTpPOEHHUSI. Twunel
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOWCTBA BEILLIECTB.

[Tonsitue o nucnepcHbix cucteMmax. MctuHHble pacTtBOphl. [IpeacrtaBienune o
KOJUIOMJIHBIX pacTBopax. CrocoObl BBIpaKCHHUS KOHIICHTPAIIMH PacTBOPOB: MaccoBas



JI0JIS. BEIIECTBA B PACTBOPE, MOJIApHAas KOHIEHTpalus. HachlleHHble 1 HEHACHIILIEHHbIE
pacTBOpPHBI, paCTBOPUMOCTh. Kpuctamioruaparst.

Knaccudukamus u HOMEHKIATypa HEOPraHUYECKHUX BEHIECTB. TpHUBHATIBHBIC
Ha3BaHUA OTAEJbHBIX MIPEACTABUTEICH HEOPTaHUUECKUX BEIIECTB.

Knaccuduxaruss XuMHUUecKuX peakiyil B HEOPraHMYECKOW U OPTraHNYeCKON XUMUH.
3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBPAIICHUS] dHEPTUU TIPHU
XUMHUYECKUX peakiusx. TermnoBbie 3p(HeKTbl XUMUUYECKUX peakiuid. TepMoXumMudeckue
ypaBHEHHS.

CKOpoCTh XHMMHUYECKON peakiuu, €€ 3aBUCHUMOCTh OT pPa3IU4YHBIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHplie peakuuu. Karanus u kaTaau3aTopsl.

OOpatumMble ¥ HeoOpaTUMble peakluu. XuMudeckoe paBHOBecue. KoHcranTa
XUMUYECKOr0 paBHOBecus. DakTopbl, BIMSIONINE HA TMOJOXKEHUE XHUMHUYECKOTO
paBHOBECHUS: TEMIIEpATypa, NABJICHUE M KOHLEHTpPAlWMU BEIIECTB, YYaCTBYIOIIHMX B
peakumu. [Tpunuun Jle larense.

Dnextponutudeckas aucconuanus. CuiabHbIe W clia0bie AIeKTPOIUThl. CTeneHb
nuccormanui. Cpena BOJHBIX PAacTBOPOB: KHUCIOTHAs, HEWTpaJibHas, IIEJIOYHAs.
Bonoponnsiit mokazatens (PH) pactBopa. ['uaponus comneii. Peakiiuyu nonHoro oomeHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. CteneHb okucieHusi. OKUCIUTENb U
BOCCTaHOBUTEIb. [Iporiecchl OKUCIEHU U BOCCTAHOBJIEHUS. BaxkHelme OKUCIUTENN U
BOCCTaHOBHUTENU. MeTo/1 3JIEKTPOHHOTO OanaHca. DNEeKTPOJIU3 pacTBOPOB M PACIUIaBOB
BEILECTB.

DKCIEPUMEHTAIIbHBIC METO/IbI U3yUEHUS BEIIECTB U UX MPEBPAIICHUN: Pa3I0KEHUE
NEepPOKCHJa BOAOPOAA B IMPUCYTCTBUM KATAIM3aTOpPa, MOJEIU KPUCTAJUIMUECKUX
peméToK, MPOBEJACHUE PEaKlUidi MOHHOTO OOMEHa, OIMpEeNiEHHE CpPellbl PACTBOPOB C
MOMOINIBI0 HHJIUKATOPOB, HW3YYEHUE BIHUAHUS PA3IUYHBIX (HAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

Heoprannueckasi XuMus.

[Tonoxenne HemetaioBs B llepuonnueckoit cucteme xuMudeckux iemenTos J1.1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHsI MX aTOMOB. Pu3nyecKre CBOWCTBA HEMETAJIOB.
AJioTpornus HeMeTauoB (Ha MpuMepe KUCIopoa, cepsl, pochopa u yriaepona).

Bomopon. Ilomyuenue, ¢usmueckne u XUMHUYECKHE CBOWCTBA: pEaKIUU C
METaJUlaMU W HEMETaJUlaMH, BOCCTaHOBUTEJIbHbIE cBoWcTBa. ['mapunbl. TomnnBHBIE
3JIEMEHTHI.

lamorensl. HaxoxneHue B mpupoje, CmocoObl MOnMydeHHs, (U3MYecKue u
XMMHUYECKHE CBoOMcTBa. ['anoreHoBojopoabl. BaxkHeliine KUCIOPOACOAEpKAIIUE
coenuHeHus rajoreHoB. JlaGopaTopHble W TMPOMBINUICHHBIE CIIOCOOBI TMOIYYSHUS
rajoreHoB. [[puMeHeHne raJloreHOB U UX COCTMHEHUN.

Kucnopon, o3on. JlaGopatopHble U MPOMBIIUICHHBIE CHOCOOBI MOJYyYCHHS
Kucioposa. @U3nuecKue U XMMHUYECKHE CBOMCTBA M NMPUMEHEHHUE KUCIOpPOJa M O30HA.
OKcupl U IEPOKCUIBI.

Cepa. Haxoxaenue B mpupoje, CocoObl MoydeHus, PU3nieckue 1 XuMUIECKUE
cBoiictBa. CepoBonopon, cynbhuasl. Oxcun cepoi(1V), oxcun cepwi(VI). Cepuucras u



CepHasi KUCIOTHI U uX coid. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpuMeHeHne cepsl
U €€ COCAMHEHU .

A3oT. HaxoxaeHnue B pupojie, CoCOObI MOTyYeHus, PU3nueckue 1 XuMUYECKUE
cBoicTBa. AMMHUAK, HUTpUAbL. OKCUIBI a30Ta. A30TUCTAsI M @30THASI KUCIOTBI U UX COJIU.
OcoOeHHOCTH CBOWCTB a30THOW KHCHOTHI. [IpumMeHeHHMe a30Ta U €ro COeIUHEHH.
A30THBIE y10OpeHusl.

®ochop. Haxoxnenue B mpupoae, CHOcOObl MOJNy4YeHHs, (U3HUECKHE U
xumuueckue coiictBa. @ocouast u pochun. Oxcuasl pocdopa, hocopHas KucioTa u
e€ conu. [Ipumenenue dpocdopa u ero coenunenuii. ochopusie y1oopeHus.

VYrnepon, HaxoxJeHue B npupoje. AmtoTponHeie Moaudukanuu. Ousndeckue u
XUMUYECKHE CBOMCTBAa TPOCTBIX BEUIECTB, OOpa3oBaHHBIX yriepoaoM. Oxcun
yriepoaa(ll), okcun yraepona(lV), yronbHas kuciota u €€ colid. AKTUBUPOBAHHBIN
yroiib, ancopOuus. Dymiepensl, rpadeH, yriaepojaHble HaHOTpYOku. IIpumeHeHue
IPOCTBIX BELIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COEAUHEHUI.

Kpemumii. Haxoxnenume B mpupoje, CHocoObl MOMydeHus, (QHU3NUECKue Hu
xumudeckue cBoifictBa. Oxcupa kpemuusi(1V), KpemMHueBas KHCIIOTa, CHUJIMKATHI.
[Iprumenenune kpeMHHUs U ero coeAnHeHnil. CTEKII0, €ro MOIy4YeHUe, BUIbI CTEKJIA.

[Tomoxenne wmeramnoB B llepmoguyeckoil cucremMe XUMHUYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHUS IJECKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O01ue pusnueckue
cBoiicTBa MeTaisioB. [IpuMenenue mMeTaisioB B ObITY U TexHHKE. CIUTaBbl METaJIOB.

DAEKTPOXUMUYECKHI Psii HampspDKeHU MeTauioB. OOmme crnocoObl MOTy4YeHHs
METaJJIOB: THAPOMETAJUTYPIUs, MUPOMETALTyprusi, 3neKkrpomeTtautyprus. I[lonstue o
Koppo3uu MeTasuioB. CriocoObI 3alIUTHI OT KOPPO3UH.

O6mas  xapakrepuctuka MetawioB IA-rpynmel  [lepuonnueckoit  cucTembl
XUMUYECKUX 3JieMeHTOoB. HaTpuil u kanuii: nmosiyueHue, (pU3MUecKue MU XUMHUYECKUE
CBOICTBA, MPUMEHEHUE POCTHIX BEUIECTB U UX COCITUHEHUM.

O6mas xapakrepuctuka wmetamwioB |lA-rpynmer  [lepuogudeckoil  cuctemsl
XUMHYECKUX IJIEMEHTOB. MarHuii M KajubIUil: MoydeHue, GU3nIecKue 1 XUMHUIECKHE
CBOMCTBAa, NMPUMEHEHUE MPOCTHIX BEUIECTB U MX coeAuHeHHil. JKECTKOCTh BOIBI U
croco0bI €€ yCTpaHeHUsI.

ANIOMUHMA: TIONydeHHe, (U3NYECKHe W XHUMHUYECKHE CBOWCTBA, MPHUMEHEHUE
IIPOCTOrO BEILECTBA U €ro COeAMHEHUNA. AMQOTEpHBIE CBOICTBA OKCUIA U THAPOKCUIA
ATIOMHUHUS, THIPOKCOKOMILIEKCHI AIIFOMUHUS.

OOmas  xapakTepucTHKa  MeTauioB  mobounbix — moarpynn  (b-rpymm)
[Teproanyeckoil CUCTEMBI XUMHYECKHUX SJIEMEHTOB.

dusznueckue U XHUMHYECKHUE CBOWMCTBA XpoMa U €ro coeauHeHui. OKcuabl U
rugapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomartbl, HX
OKHUCJHTENbHbIE cBOWCTBA. [losyueHne u npuMeHeHue Xpoma.

du3nyeckue U XMMUYECKUE CBOMCTBA MapraHiUa M €ro CoeIuHeHui. Baxuenmme
coenunenus mapranma(ll), mapranma(lV), mapranna(VI1) u mapraana(VIl). Ilepmanranar
KaJiusi, ero OKUCIUTEIbHbIE CBONCTBA.



Ou3znueckue W XUMHUYECKHE CBOICTBAa »eje3a M ero coeguHeHuu. OKcuuabl,
ruapokcuabl U conu xenesa(ll) u xenesa(lll). Ilonyuenue n npumeHeHue xene3a U €ro
CILJIABOB.

dOu3nyecKkue U XUMHUYECKHE CBOMCTBA Meau M €€ coenuHeHuu. llosnydenue u
IIPUMEHEHHUE MEIU U €€ COCTUHEHUN.

[uHK: nomydenue, GpU3MUECKUE U XUMHUYECKHE CBOWCTBA. AMQOTEpHbIE CBONCTBA
OKCHJIa U THJAPOKCHUJIA LIUHKA, THJIPOKCOKOMILUIEKCHI LMHKA. lIprMeHeHne nmHKa U ero
COCIMHECHUM.

DKCIEPUMEHTAJIbHBIE METOJbl M3YUYCHHUsI BEIICCTB M UX MPEBPAICHUI: U3yYCHHUE
o0pa3lioB HEMETaJUIOB, TOpeHHe cepbl, Qocdopa, xKeine3a, MarHus B KHUCIOPOJE,
U3YYEHUE KOJUIEKUMU «MeTalibl W CIUIaBbl», B3aUMOJACICTBHE WICJIOYHBIX U
IEJIOYHO3EMEJIbHBIX METAJNIOB C BOJOM (BO3MOKHO UCIIOJIB30BAHHE BUACOMATEPUAITIOB),
B3aMMOJICIICTBUE LIMHKA M KEJe3a C PACTBOPAMHM KHCIOT W IIEJI0YEH, KaueCTBEHHBIE
peakuuM Ha HEOPraHWYECKHE aHHMOHBI, KaTHOH BOJOPOJA W KATHOHBI METAJIOB,
B3aUMO/JICHCTBHE TUAPOKCUIOB AIFOMUHUS U IIMHKA C PAacTBOPAMU KHCJIOT U LIEIOYEH,
pellIeHuE YKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l amorens», «Cepa U €€ COeAMHEHHS Y,
«A30T U dochop M UX coeauHEHUs», «MeTauibl TIaBHBIX MOATPYNI», «MeTamibl
N0OOYHBIX MOATPYIIID.

XuMHS ¥ )KU3HD.

Ponbp xumuum B obecrieueHUM YyCTOMYMBOTO pa3BUTHs yenoBeuecTBa. [loHsTue o
HAay4YHBIX METOJaX IO3HAHMS W METOJOJIOTUM HAay4yHOro wucciegoBaHus. Hayunbie
MPUHILUINBl OpPraHU3AMU XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIJIEHHBIE CIIOCOOBI
MOJIy4eHHUsS] Ba)XKHEWINMX BEIIeCTB (HAa MpUMEpe IMPOU3BOJACTBA aMMHaKa, CEpHOUN
KHUCIIOTHI, MeTaHoJsa). [IpoMbIluieHHBIE CHOCOOBI MOMYYEHHS METANIOB W CILIABOB.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEW Cpelpl M €ro mnociencTBud. Poilb XxumMuu B
oOecreyeHnH YHEPreTHUeCcKOn 6e30MacHOCTH.

XuMus U 3I0pOBbe yenoBeka. JlekapcTtBeHHsble cpenctBa. [IpaBuiia ucnonap3oBanus
JIEKapCTBEHHBIX MpernapaToB. Pojib XUMUM B pa3BUTUH MEIUITUHBI.

XUMHUS THIIMA: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIe 100aBkU. Poib xumuu B
obecrieyeHN U MUIIEBON OE30MaCHOCTH.

Kocmernueckue wu mapgromepHsie cpeactBa. beitoBas xumms. [Ipasuma
0e30MacHOro KUCIOJIb30BaHUs MpPenapaToB OBITOBON XUMHUHU B MOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENHCTBE: BAKHEHIIINE CTPOUTEILHBIE MaTepHAIIbI (LIEMEHT, OETOH).

XuMHs B ceTbCKOM X03stiicTBe. OpraHnuecKre U MUHEpaIbHbIC yI00pEHUSI.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MAaTepHuaibl, KpPAaCKHU, CTEKJIO, KEpaMHKa.
Marepuansl 15 31eKTpoHUKUA. HaHOTeXHOIOT M.

Pacuérnble 3anaumn.

Pacuétel: maccel BemiecTBa WM 00BEMA Tra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce MM O0OBEMY OJHOIO M3 YUYaCTBYIOIIMX B PEaKIMH BEIIECTB, MacChl
(oOB€ma, KOoNMMUYeCTBAa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO M3 BEIIECTB MMEET
npuMecu, mMacchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIU OJHO U3
BEUIECTB JIAaHO B BHJE pPacTBOpa C ONPEICIEHHOW MacCOBOM J0JIEW PACTBOPEHHOIO



BEIIECTBA, MACCOBOM JOJIM W MOJSIPHOM KOHLEHTpAIlMM BEILIECTBa B PAcTBOpE, IOJIU
BBIX0/1a POIYKTa PEAKLMHU OT TEOPETUUECKH BOZMOXKHOTO.

MeKnpeaMeTHBIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3ed MpHU U3YYEHHH OOLIeH M HEeOopraHMYecKou
xuMuH B 11 Kjlacce OCYIIECTBIISIETCSl Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHH, TaK W MOHSATUH, MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAY4YHBbIC TOHSTHS: SIBJIIEHWE, HAYUYHBIM (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHajiW3, CHUHTE3, KIAaCCH(HKAIWs, TEePUOJUIHOCTh, HAOIIOICHUE,
U3MEpEeHue, SKCIEPUMEHT, MO/JIeJIb, MOJCIIMPOBAHHE.

®duzuka: MaTepusi, MUKPOMHP, MAKPOMHP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOIBI, PAaTUOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTHYECKUH YpPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSHME BEIIECTBA, HUACANbHBIA Tra3, (hU3WYECKHUE BEIUYUHBI,
€IMHUILBI U3MEPEHUS, CKOPOCTb, JHEPIUs, Macca.

buonorus: knerka, opraHusMm, sKOcUcTema, Ouocdepa, merabonm3Mm, Makpo-
MHUKPOIJIEMEHTBI, O€JKH, JKUPBI, YIJEBOJBI, HYKJICHHOBBIC KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJABI, MOJE3HBIE HCKOMAaEeMble, TOIUIMBO,
PECYPCHI.

TexHonorusi: XUMHYECKasi MPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTEIIbHbBIE
MaTepUallbl, CEJIbCKOXO3SIMCTBEHHOE TMPOM3BOJICTBO, MHUIIEBAs MPOMBIIUICHHOCTS,
dapmMarieBTHUECKass MPOMBIIUIEHHOCTh, TMPOW3BOJCTBO KOCMETHUYECKHX IPEnapaToB,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~MAaTE€pUalOB, JJEKTPOHHAS MPOMBIIIICHHOCTb,
HaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMUWN HA
YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIHIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTtBercTBMM € CHUCTEMHO-AESATEIBHOCTHBIM TOAXOJOM B  CTPYKType
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MpEIMeTa «XHUMHs» Ha YPOBHE CPEIHErO OOIIero
oOpa3zoBaHus BBIIETCHB CIEAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYarOIIMMUCS
POCCHICKOM rpaXKJaHCKOMN UACHTUYHOCTH, TOTOBHOCTDH K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH M CaMOOINPECIICHUIO;, HaJuYue MOTHBAIlUM K OOYUYEHHUIO;
TOTOBHOCTh U CITIOCOOHOCTH OOYYarOIIUXCsl pyKOBOJICTBOBATHCS MPHUHITHIMH B O0IIIECTBE
NMpaBWiIaMAd W HOPMaMH T[OBEACHHUS; HAJIMYUE MPABOCO3HAHHMS, OSKOJOTHYECKON
KYJBTYPBI; CIIOCOOHOCTh CTaBUTH 1€ U CTPOUTD KU3HEHHBIE TITaHBI.

JInuHOCTHBIE ~ pe3ynbTaTbl  OCBOEHUsS  IpeaMera  «XHMHUsD»  OTPa)XaroT
c(OpPMHUPOBAHHOCTh  OMBITA  TO3HABATEIIbBHOW W  MPAKTUYECKOW  JEATEIILHOCTH
00yJaromuxcs B MPOIECce peann3alud 00pa3oBaTeIbHON ACITEIHLHOCTH.

JInuyHOCTHBIE  pe3yJbTaThl ~ OCBOCHUS  NIpeaMeTra  «XUMHUS»  OTpa)xaroT
c(OpPMHUPOBAHHOCTh ~ OTBITA  TIO3HABATCIIbHOW W  MPAKTUYCCKOW  JEATCILHOCTH
00yJaromuxcs B MPOIIECCe peaan3aiy 00pa3oBaTeIbLHON IeSITEIBHOCTH, B TOM YHUCJIE B
YacTH:

1) rpakIaHCKOT0 BOCIIUTAHUS

OCO3HaHUSI OOYYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TpaB M OO0sS3aHHOCTEH,
YBaKEHUS K 3aKOHY Y MPABOTIOPSIAKY;

MPEACTABJIECHUS O COLMATIbHBIX HOPMaX U MpaBUIaX MEKJIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATCILHOCTU MPU CO3JAaHUU YICOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX W TIO3HABATENBHBIX 3aJ/1ad, BBITIOJHEHUHW XUMUYECKUX
3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTBI
JIPYTUX MIPHU aHATIM3€ PA3JIUYHBIX BUIOB YU€OHOM e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LHEHHOCTHOTO  OTHOIIEHUSI K  HCTOPUYECKOMY M  HAydYHOMY  HACJIEIHIO
OT€YECTBEHHON XUMUM;

YBaXEHUS K TPOIECCYy TBOpPYECTBA B OO0JACTH TEOPUU U TPAKTHUECKOTO
MPUJIOKEHUS] XUMHUM, OCO3HAHUSI TOTO, YTO JTAHHBIE HAYKU €CTh PE3yJIbTaT JIUTEIbHBIX
HaOIIOICHUH, KPOITOTIMBBIX KCIIEPUMEHTAIBHBIX IMOMCKOB, TIOCTOSIHHOTO TPY/Ja YIEHBIX
Y MPAKTHUKOB;

WHTEPECA W IO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH W MOCIECAYIOIIEM aHAIU3E
nH(popMauK 0 epeAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MOBEJACHHUS;



CHIOCOOHOCTH OIICHHWBATh CHUTYallMH, CBS3aHHbIE C XMMHYECKUMH SIBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEACHHUE U MOCTYIKU CBOUX TOBAPHUILEH C MO3ULIMIMA
HPaBCTBEHHBIX U IIPABOBBIX HOPM U € YYETOM OCO3HAHHUS MOCIEACTBUN ITIOCTYIIKOB;

4) popMHUPOBAHUA KYJIbTYPbI 310POBbS:

MOHUMAaHMs LIEHHOCTEH 310pOBOro U Oe30macHoro obpasa >kKM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOUICHHA K COOCTBEHHOMY (H3MYECKOMY U ICUXHYECKOMY
310POBBIO;

coOmoeHuss mpaBuil  0€30MacHOTO OOpalleHuss C BellecTBaMU B OBITY,
MOBCE/IHEBHOM JKU3HU, B TPYIOBOM AEATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTU MPaBUJI MHIWBHIYAIbHOI'O M KOJUIEKTUBHOIO OE30MacCHOIO
MOBEJICHUS B CUTYAlUAX, YTPOXKAOIINX 310POBBIO U KU3HU JIFOACH;

OCO3HAHUSl TIOCIEACTBUH U HENPUATUS BPEAHBIX MPUBBIYEK (YNOTpeOICHUS
AJIKOT0JIs1, HAPKOTHKOB, KypeHUs);

5) Tpy10BOT0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4eOHO-UCCIIEI0OBATENbCKON ACSITEILHOCTH,
0OIIECTBEHHO IMOJIE3HOM, TBOPUECKON U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTMBHOE y4aCTHE€ B PELICHWH NPAKTUYECKHX 3a]a4 COLHAJIbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbl);

MHTepeca K MPAaKTUIECKOMY MU3yUEHHUIO Mpodeccuii pa3nuyHoro pojia, B TOM YHCIe
Ha OCHOBE ITPUMEHEHMSI IPEIMETHBIX 3HAHUM 10 XUMUH;

YBAXKEHHUS K TPYILy, JIIOASIM TpyJia U pe3ysibTaTaM TPYIOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHYyaJbHOU TPACKTOPHH OOpa3oBaHUS,
Oynyweid npodeccun M peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HMHTEPECOB U NOTpeOHOCTEH
00111eCTBa;

6) IK0JIOTNYeCKOT0 BOCIIUTAHUSA:

9KOJIOTMYECKH LIEJIeCOOOPa3HOr0 OTHOIICHHMS K NPUpPOJEe KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

MMOHUMAHUS TJIOOAJIBHOTO  XapakKTepa SKOJOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMMYECKHUX MPOLECCOB Ha COCTOSTHUE TPUPOJHON U COLIMAIBHON CPEbL;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHMIKCHUM XUMHUM Ul PELICHHS
BOIIPOCOB PALIMOHAIIBHOT'O MPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEHCTBHUM, NPUHOCIIIMX BpPEI OKPYXKAKOIIEH NPUPOAHOU
cpene, yMEHHUS TMPOTHO3UPOBATH HEONATONMPUSATHBIE HKOJOTMUYECKHE TMOCIEACTBUS
NPEANPUHUMAEMBIX IEMCTBUIM U IPEAOTBPALIATh HX;

HaJIM4YUsl Pa3BUTOTO HKOJOTHYECKOTO MBIIIICHHS, JKOJIOTMYECKON KYJIbTYPBI,
ONBITA JESATENBHOCTH HKOJIOTUYECKON HAMNPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMH B I03HABaTEJIbHON, KOMMYHUKATUBHON M COLIMAJIBHOM MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UI€0JIOTUN XeMOopoouu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:



MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHEIHU(PUKN XUMUU KaK HAyKH, OCO3HAHHUS €€ PO B (JOPMHUPOBAHUH
PalMOHAIIBHOTO HAy4YHOI'O MBIIUICHUS, CO3/IaHUM IIeJIOCTHOrO MpeACTaBiIeHUs 00
OKpY’KaIOIleM MHUpE KaK O €IWHCTBE MPUPOJIbl U UYEIOBEKA, B MO3HAHUU IMPHUPOIHBIX
3aKOHOMEPHOCTEH M PEIIeHUH MPOOIeM COXPaHEHHUSI IPUPOTHOTO PABHOBECHS,;

yOex1EHHOCTH B 0COOOM 3HAYMMOCTH XMMHHU JUIsI COBPEMEHHON LMBUIN3ALUU: B
e€ T'YMaHHUCTHYECKOM HANpaBJICHHOCTH W BAaXXKHOM pPOJIM B CO3JaHUM HOBOW 0a3bl
MaTepUalbHON KYyJbTYPHI, B PEHICHHH TIOO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BHTHUS
YeJI0BEYECTBA — ChIPhEBOM, SHEPreTUUECKOH, TUILEBOI U IKOIOTHYECKOW 0€30aCHOCTH,
B Pa3BUTUU MEIUIUHBI, 00ECIEeYeHUH YCJIOBUH YCHEIIHOTO TpyJa U SKOJIOTHMYECKU
KOM(bOPTHON KM3HH KaXKIOTO YieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJAOB IO3HaHUS,
UCTOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCHOJIb30BATh MOJyYaeMble
3HAHUA Ul aHalu3a U OOBSICHEHMS SIBJICHUN OKPY’KAIOIIET0 MUPA U MPOHUCXOJAIINX B
HEM M3MEHEHWH, YMEHHUS JejaTb OOOCHOBaHHBIEC 3aKIIOYCHHS HA OCHOBE HAyUYHBIX
(paKTOB M UMEIOLIMXCS TaHHBIX C LEJbIO MOIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BAaTh XMMHYECKUE 3HAHUS IS PELICHHS
npo0JIeM B peabHbIX )KHU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUI0, UCCIIeI0BATEIbCKON e TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY TIOJTYYCHHIO HOBBIX 3HAHWW MO XUMHUHU B COOTBETCTBHH C >KU3HEHHBIMU
HOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSAM TpyJAa B pasIuyHbIX cdepax mnpodeccuoHanbHON
JeSITETFHOCTH.

METAINIPEJAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHble pe3ysibTaTbl OCBOEHHSI NPOrpaMMbl IO XUMHM Ha YpOBHE
CpeAHEero oo1ero 0Opa3oBaHusl BKIIOYALOT:

3HAYUMBbIC JUTSL dbopmHpoBaHUs MHPOBO33PECHUS oOy4aromuxcst
MEXIUCIUILUIMHAPHBIE  (MEXIIpeIMETHbIE) OOILeHayYHbIE IOHATHS, OTpaXkarollue
IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U ClieHu(UKY METOJI0B MO3HAHMSI, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, DHEPIus, SIBICHHUE, NMPOLECC, CUCTEMA,
HayyHbIH ()aKkT, IPUHLUII, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0BaHUE,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JApYyTHE);

yHHBEpCalbHble y4eOHbIe JeWCTBUS (IMO3HABaTeNbHBIE, KOMMYHHUKAaTHBHBIC,
peryisTUBHBIE), oOecrneunBaromye (OpMUPOBaHHE (PYHKIMOHAIBLHON T'PaMOTHOCTH U
COLIMAJIbHON KOMIIETEHIIMH 00y4aroIIuXcs;

CHOCOOHOCTh OOYYaromMXCsl HCIOIBb30BaTh OCBOCHHBIE MEXAMCUUTUITMHAPHEIE,
MHUPOBO33PEHUECKNE 3HAHUSI U YHUBEpCcabHbIEC YUeOHbIE AEHCTBUS B IT03HABATEILHON U
COLIMAJIbHOM MPAKTUKE.



MeTaHpeI[MeTHI)Ie PE3YJIbTAThI OTPAXKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-Ie6HI>IMI/I
IMO3HABATCIILHBIMHA, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMU ,IIGfICTBPI?IMI/I.

IHo3HaBaTe/ibHbIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) 6a30Bble JOrHYecKHe AeiiCTBUS:

CaMOCTOSITEIbHO (OPMYJTUPOBATh W AKTyaJU3UPOBATH MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

ONpPEAEIIATh LU ACSTEIbHOCTH, 3a/1aBasi MApaMeTPbl U KPUTEPUH UX JOCTHKEHHUS,
COOTHOCUTD PE3YJIbTATHI ACATEIHLHOCTH C MOCTABJICHHBIMU IIEJISIMU;

UCII0JIb30BaTh MPU OCBOCHUM 3HAHUM NMPUEMBI JJOTHYECKOIO MBIIUICHHS: BBIIEIATh
XapakTepHble NPU3HAKU MOHATUM W YCTAaHABIMBATh HMX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHS I 00BSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUI;

BbIOMpATh OCHOBAHMSI M KPUTEPUHU AJIs KiacCU(PUKAUMK BEIIECTB U XUMHUYECKHX
pEaKLHii;

yCTaHABJIUBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIYy U3YyUYa€MbIMU SABJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXKJEeHUS (MHIYyKTUBHBIC, TEAyKTUBHBIC, TI0 AHAJIOTHH),
BBISIBIITH  3aKOHOMEPHOCTM W NPOTUBOPEYUST B PACCMATPUBAEMBIX  SIBJICHUSAX,
(GbopMyJIUPOBATH BHIBOJIBI M 3aKJIFOUCHUS;

NPUMEHSTh B TPOIIECCE TO3HAHHS HCIOJIb3yeMble B XUMHUM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIENIH, MPE0OPA30BbIBATH MO/JICIbHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK
(cumBOII) 37eMeHTa, XUMUYecKas (opMyra, ypaBHEHHE XUMHUYECKOW pEakiud — TpU
pelIeHn Y4eOHBIX IMO3HABAaTEIbHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSATH HA3BaHHBIC
MOJENIbHbIE MPEACTaBICHUS JUIsl BbIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBble HCCJIEI0BATEIbCKUE AeiiCTBUS:

BJIAZIETh OCHOBAMHU METOJI0B HAy4YHOTO IMO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIUIL;

dbopMynHpoBaTh LETU W 3aJa4dl UCCIEIOBAHUS, HCIOJIb30BATh IMOCTABICHHBIC U
CaMOCTOATEIHLHO CPOPMYJIIMPOBAHHBIC BOMPOCH B KAa4e€CTBE MHCTPYMEHTA TMO3HAHHS U
OCHOBBI JJi1 (DOPMHUPOBAHUSI THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BbICKAa3bIBAEMbBIX
CYXKJICHUH;

BJIQJICTh HaBBIKAMU CAMOCTOSITEIbHOTO TUTAHUPOBAHUS U MPOBEICHUS YUCHHUUECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HaOMIOJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIHpoOBaTh OO0OOIICHHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YyJIbTATOB HCCJIEIOBAHUS, COCTABIIATH
000CHOBaHHBIN OTYET O MPOJICIAaHHON padoTe;

npUOOpPETaTh OMBIT YYEHUYECKOM MCCIIEOBATEIbCKONM M IPOEKTHOM JIESTEIbHOCTH,
MIPOSIBJIATH CITOCOOHOCTHh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHU .

3) padoTa ¢ undgopmanueii:

OPUEHTUPOBATHCSI B PANIMYHBIX HCTOYHMKAX HH(OpMaruu (HaydHO-TIOMyJIsIpHAS
JUTEpaTypa XUMHUYECKOTO COJEp KaHHs, CIpaBOYHBIC Mocobus, pecypchl MHTepHeTa),
aHAIM3UPOBATh MH(MOPMALIMIO PA3IUYHBIX BUAOB U (OPM MpEACTABICHUS, KPUTUUECKU
OIICHUBAThH €€ T0CTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;



(GopMyIUpPOBaTh 3aMPOCHl U MPUMEHATh Pa3IUUYHbIe METObI IIPU MOKCKE U OTOOpE
uHpOpMaIH, He0OXO0AUMOM [T BHITIOJTHEHNS yUeOHBIX 3a/1a4 ONPEAeNEHHOTO THIIA;

npuoOpeTaTb  ONBIT  HMCIOJIb30BaHHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BHIOMpPAaTh ONTUMAJbHYIO (DOpPMY TpeACTaBiICHHUS WH(GOPMAIIH
(cxemsl, rpauKy, AMArpaMMbl, TaOJIMLbI, PUCYHKHU U IpYTHUE);

UCMOJIb30BaTh HAy4HbIN S3BIK B KaueCTBE CPEICTBA MpH paboTe C XMMHUYECKOU
uHpOpMaIMeH: MPUMEHATh MEXIIpeAMETHbIE ((pU3ndecKkue U MaTeMaTUYeCcKhe) 3HaKu U
CUMBOJIbI, pOPMYJIbI, a0OpEBUATYPBI, HOMEHKIATYPY;

HCII0JIBb30BAaTh 3HAKOBO-CUMBOJMYCCKHUEC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTI/lBHI)le YHuUBEpPCaJAbHbIE y‘leﬁHbIe }IeﬁCTBI/IH:

3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOM TeMbI B XOJ€ TUajiora u/uiu
JTMCKYCCHH, BBICKA3bIBaTh UACH, POPMYIUPOBATH CBOU MIPEAJIOKEHUS OTHOCUTEIIHHO
BBITIOJIHEHUS MIPEIJIOKEHHOW 3a1a4K;

BBICTyIIaTh C TMpE3EHTAalMeld pe3yJbTaTOB I[MO3HABATCIILHOW JESITEIbHOCTH,
TIOJTyYEHHBIX CaMOCTOSITCIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPHU BBIMIOJIHCHUU
XUMHUYECKOTO JKCICPUMEHTA, MPAKTHUYECCKOH pabOThl 1O HCCJICIOBAHHIO CBOWCTB
U3y4aeMbIX BEIICCTB, peali3alliid y4eOHOro MpoekTa, U (OPMYyJIUPOBATH BHIBOJBI 10
pe3yJbTataM MPOBEAEHHBIX HCCIEJAOBAHUN MyTEM COIJIACOBAHUS MMO3UIMHA B XOJI€
o0OcyxIeHust 1 00OMEHa MHCHUSIMH.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIe JeliCTBUA:

CaMOCTOSITEJIbHO  IJIAHMPOBaTb W OCYLIECTBISATh CBOK  I[TO3HABATEIbHYIO
NesTeIbHOCTh, Ompeneisiss €€ Lend MW 3a7aud, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPeNIaraéMblii allfOPUTM JACUCTBUI NP BHIIOJHEHUN
y4eOHBIX U HCCIIEJOBATEeNIbCKUX 3aj/lad, BbIOMpaTh Hambosiee 3PPeKTUBHBIN COCOO HX
pelIeHus ¢ y4€TOM MOJIy4YEHHUsI HOBBIX 3HAaHUH O BEIIECTBAX U XMMUYECKUX PEAKIIMSIX;

OCYILIECTBJISITH CAMOKOHTPOJIb  JEATEIIBHOCTH Ha OCHOBE CaMOaHalIu3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yJbTaThl OCBOEHUS NPOrpaMMbl [0 XHMHUU Ha YIIIyOJEHHOM
YpPOBHE Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAOT CHEU(PUISCKUE IS
y4eOHOro mnpeameTa «XUMUS» HaydHble 3HAHUS, YMEHUS M CIOCOObI JEHCTBUH IO
OCBOEHHIO, HHTEpIpeTallud W NpeoOpa3OBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IIO



IMOJIYYCHHNIO HOBOT'O 3HAHUA U IIPUMCHCHHUTIO 3HAHUU B Pa3JIMYIHBIX y‘-Ie6HI>IX CUTyalnusix, a
TAaKIKC B PCAJIbHBIX XU3HCHHBIX CHUTyalUAX, CBA3AHHBIX C xumuei. B nporpamMme 1o
XUMUH NPEAMCTHBIC PE3YJIBTAThHI ITPCACTABIICHEBI 11O r'OAaM U3ydCHUS.

10 KJIIACC

[IpenmeTtHbIe pe3ynabTaThl OCBOCHHS Kypca « OpraHnyeckas XUMUsD OTPaXKaIOT:

c(OpMHUPOBAHHOCTD IMPEACTABIEHUN: O MECTE U 3HAYEHUU OPTaHUYECKON XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ poJIMi B O0OECIEUEHUU YCTONYHBOTO Ppa3BUTHS
YeJIOBEYECTBA B PEIICHUH NPOOJEM HKOJOTHUYECKOM, JPHEPreTUYeCKOW | MHUIIEBON
0e30MacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHMM HOBBIX MaTepUaioB, HOBBIX
UCTOYHUKOB DHEPruM, B O0OECIEYEHUH pPAIMOHAJIBLHOTO MPUPOJIONONB30BAHUS, B
dbopMupOBaHUN MHUPOBO33PEHUS U OOIICH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUUECKHU
000CHOBaHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJAHOMN CpeJie;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOPas BKJIIKOYAET: OCHOBONOJIATAIOIIIHAE
MOHSITHUS — XUMUYECKHIA 3JICMEHT, aTOM, PO U JJICKTPOHHAst 000JI0uKa aroma, S-, p-, d-
aTOMHBIC OpOMTaNM, OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aToMa, TUOPUIU3ALMS
aTOMHBIX OpOuTalel, MOH, MOJIEKYJia, BAIGHTHOCTb, AJEKTPOOTPUIIATETLHOCTD, CTENICHb
OKHCIICHUSI, XUMUYECKAasl CBSI3b, MOJIb, MOJISIPHASL MAcca, MOJIAPHBIA O0BEM, YIIepOIHBII
ckener, (DyHKIUOHAIbHAS TPYIa, pagukall, CTPYKTypHbIe (popMynbl (pa3BEPHYTHIE,
COKpaIllEHHbIE,  CKEJIETHbIE), HW30MEpHUs  CTPYKTypHass U  INPOCTPAHCTBEHHAas
(reomeTpuueckasi, ONTHUYECKasi), M30MEpPhbl, TOMOJIOTUYECKUUA PsJ, TOMOJIOTH,
YIJIEBOJOPOJIBI, KUCIOPOJA- U a30TCOJACPIKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI
(nepuoamnueckwuii 3akon /. 1. Menneneesa, Teopusi CTpOCHUS OPraHUYECKUX BEIIECTB A.
M. BbyTtnepoBa, 3aKOH COXpaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M IMPEBPALLICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEXKallMe B OCHOBE I[IOHMMAHHS NPUYMHHOCTH U
CHCTEMHOCTH XUMHYECKUX SIBJICHHM; MPEICTABICHHUS O MEXAHU3MaX XHUMHUYECKHUX
peakuui, TEpMOANHAMUYECKUX M KHMHETUYECKHUX 3aKOHOMEPHOCTSIX UX IMPOTEKaHUs, O
B3aMMHOM BJIMSTHUM AaTOMOB M TPyIIl aTOMOB B MOJEKyJlax (MHIYKTHBHBIA U
Me3oMepHbId 3dekThl, opuentantel | u Il poma); dakTomoruvyeckue CBEACHHUS O
CBOMCTBaxX, COCTaBe, TIIOJYyYeHHH U OE30MaCHOM HCHOJb30BAaHUU BaKHEHUILINX
OpraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON AESITEILHOCTH YeNOBEKa, OOIINX
Hay4yHBIX [PUHLMIAX XUMHUYECKOrO0 TMPOU3BOJACTBA (HA MpUMEPE MPOU3BOACTBA
MeTaHoJa, MepepadboTKu HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTepHble MPHU3HAKU TIOHSATHUH,
YCTaHABIIMBaTh WX B3aWUMOCBA3b, HCIOJIB30BATh COOTBETCTBYIOIIME TIOHATUS MPU
OINMCAHUU COCTABA, CTPOEHHUS U CBOKMCTB OPTaHUYECKUX COCTUHEHHI;

c(hOpMHPOBAHHOCTh YMEHUM:

HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UISi COCTAaBJIEHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPANIEHHBIX M CKEJIETHBIX) (OPMYJ OPTraHHUUYECKUX
BEILIECTB;



COCTaBJISITb ypPAaBHEHUS XUMHUYECKHX pEaKlIUid U pacKpbhlBaTh HMX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanaHca 3THX peakui, peaklii HOHHOTO OOMEHa MYTEM COCTABJICHUS WX TOJIHBIX U
COKpaUIEHHBIX HOHHBIX YPaBHEHMUII;

M3TrOTaBJIMBaTh MOJIENIM MOJIEKYJI OPraHMYECKHX BEILIECTB ISl WIUTIOCTPALUUA UX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpPMHUPOBAHHOCTh YMEHMIA: YCTaHABIMBATh MPUHAMIECKHOCTh H3YUECHHBIX
OpPraHWYECKUX BEILECTB M0 UX COCTaBY M CTPOCHHIO K OINpeNeiEHHOMY KiacCy/TpyIine
COCIMHEHNH, JaBaTh MM Ha3BaHUS o cucremaTmueckoil HomeHkiarype (IUPAC) u
NPUBOAUTh TPUBUAJBHBIE HA3BaHUS ISl OTIEIbHBIX IPEJICTABUTENICH OPraHUYECKUX
BEIIECTB (ITUJICH, allETUIICH, TOJIYOJI, TITUIEPHUH, STHICHIINKOIIb, (heHOoI, (hOpMaIbIETH]I,
aneTalbJIeru/, aleTOH, MypaBbHHAasg KHUCJIOTa, YKCyCHas KHCIOTa, CTE€apuHOBad,
OJIEMHOBAsl, MAJIbLMUTUHOBAsI KUCIOTHI, MNIMIIMH, aJlaHUH, MalbTO3a, (PYKTO3a, aHUJIUH,
JUBUHUJI, U30TIPEH, XJIOPOIIPEH, CTUPOII U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUS OINPEACIATh BHJl XUMUYECKOW CBS3HM B OPraHHMYECKUX
COEIMHEHUAX (KOBAJICHTHAs U MOHHAS CBSI3b, G- U T-CBA3b, BOJIOPOHAS CBS3b);

cOpPMHUPOBAHHOCTh ~ yMEHHUS MPUMEHSTh  TOJOXKEHUS TEOPUH  CTPOCHUS
oprannveckux BemectB A. M. BbyrtnepoBa mnsi 0OBSCHEHHS 3aBHCHMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTpOEHHUE, (U3MUYECKUE U
XUMUYECKUE CBOMCTBA TUIHMYHBIX NMPEICTABUTENICH PA3JIMUHBIX KJIACCOB OPraHUYECKUX
BEILECTB: AJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJUEHOB, AJKUHOB, ApPOMATHYECKHX
yTIE€BOAOPOJIOB, CIUPTOB, albJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CIIO)KHBIX J(QHUPOB, KUPOB, HUTPOCOCAMHEHUWH M aMHHOB, AMHHOKHUCIOT, OEJKOB,
yIIeBOAOB (MOHO-, M- W MOJMCAXapHuI0B), WUIIOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXy HUIMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIUI C UCIIOIIB30BAHUEM
CTPYKTYPHBIX (POPMYJI;

c(OpMHPOBAHHOCTh YMEHHUS MOATBEPXKAATh Ha KOHKPETHBIX MPUMEpPAX XapakTep
3aBUCUMOCTH PEAKLUMOHHOW CIOCOOHOCTH OPraHWYeCKUX COSAMHEHHH OT KpPaTHOCTU U
TUTIA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3U), B3aUMHOTO BIUSTHUSI aTOMOB U TPYII aTOMOB B
MOJIEKyJIax;

c(OpMHPOBAHHOCTh YMEHMSI XapaKTepU30BaThb MCTOYHUKU YIJIEBOJOPOIHOIO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yTrojib), CIOCOOBI €ro mepepaboTKU U MPAKTHUECKOE
MPUMEHEHHUE MPOTYKTOB MepepaboTKy;

c(OpMHUPOBAHHOCTb BJIAJICHUSI CUCTEMOM 3HaHUN O €CTECTBEHHO-HAYYHBIX METOIaX
MO3HAHUSl — HAONIOJCHUH, U3MEPEHUH, MOJICIMPOBAHUH, JKCIIEPUMEHTE (pEaJlbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSATh 3TU 3HAHUS,

c(OPMHPOBAHHOCTh YMEHHSI TMPUMEHSATH OCHOBHBIE OIEpPALUU MBICIUTEIbHON
NESATENIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTH3aIuIo,
BBISIBJICHUE NPUYMHHO-CIICCTBEHHBIX CBA3€H — JJI1 H3Y4YEHUS CBOMCTB BEILIECTB U
XUMHYECKUX PEaKLUI;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XHMHUUYECKHX 3HAHHM C
HNOHATUSMU M TPEJICTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB Ui Ooee



OCO3HAHHOT'O IOHMMAHMS CYIIHOCTH MAaTE€pUaIbHOIO €IWHCTBA MHpA, HCIOJIb30BaTh
CUCTEMHBIC 3HaHUS 110 OPraHMYECKOW XUMHUU JJIsi OOBSICHEHHS W TMPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOIY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJUTH PACUYETHI MO XUMUYECKUM (opmysiam U
YPaBHEHHUSM XUMUYECKUX PEAKIUi C HMCIOJb30BaHHEeM (U3MUECKHX BEIWYUH (Macca,
00BEM razoB, KOJMYECTBO BEILECTBA), XaPAKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: Pacy€Thl MO HAXOXKJACHUIO XUMHUYECKON (OpMyJbl BEIIECTBA MO M3BECTHBIM
MacCOBBIM JIOJISIM XMMHUYECKMX JJEMEHTOB, MPOAYKTaM CrOpaHUs, IIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUM: MPOrHO3MPOBATH, AHAIM3UPOBATH M OLEHUBATH C
MO3UIUN IKOJIOTMYECKON OE30MaCHOCTH TMOCEACTBHS OBITOBOM M MPOU3BOJACTBEHHON
NEATEIbHOCTH YEJIOBEKA, CBS3aHHOM € TepepadOTKOM BELIECTB, HCIOIb30BaTh
MOJIy4eHHbIE 3HAHUS [UIsl MPUHATHS TPAMOTHBIX peELIeHUN MpoOjaeM B CHUTYyalMsX,
CBSI3aHHBIX C XMMUEH;

cOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIPHO TUIAHUPOBATh U  MPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOJTYyYEeHHE M W3YUYCHHUE CBOMCTB OpPraHUYECKUX BEIIECTB,
KAUEeCTBEHHBIE PEAKLIUU YIJIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB M KUCIOPOJCOAEPIKALINX
OPraHUYeCKUX BEILIECTB, PEIICHUE SKCIEPUMEHTANBHBIX 3a/lad M0 Paclo3HaBaHUIO
OpraHMYeCKUX BEIIECTB) C COOJIIOJIGHHEM TpaBui Oe3omacHoro oOpamieHust ¢
BELIECTBAMU U JabOpaTOpHBIM 00OpynOBaHHEM, (OPMYJIUPOBATH 1LIE€TIb HCCIEIOBAHUS,
NPEJCTAaBISATh B Pa3IUuHON ¢opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3HPOBATH U
OIICHUBATh UX JJOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUH:

coOmoaTh MpaBWia AKOJOTHYECKH I€1eCO00pa3HOro TOBEICHUS B OBITY U
TPYJOBOM JEATENBHOCTH B IEJIAX COXPAHEHHs] CBOEro 3/I0pPOBbs, OKpY’Karollen
IPUPOHOM Cpeabl U JOCTHIKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaThb OMNACHOCTb TOKCHMYECKOIO0 JIEUCTBUSL HA JKUBBIE OPraHU3MbI
ONPENETEHHBIX OPTaHMYECKUX BEMIECTB, TOHMMas cMbICI rokazarens [1/IK;

aHAIM3UPOBATH 1I€JIECOO0PA3HOCTh IMPUMEHEHHUSI OpPraHWYEeCKUX BEIIECTB B
MPOMBIIIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh ~ YMEHMI:  OCYIIECTBJISATH  IEJICHANPABICHHBIA  TMOUCK
XUMUYECKOM HMH(POpPMallMi B Ppa3IMYHBIX HCTOYHHMKAX (Hay4yHass M Y4eOHO-HaydHas
JuTepaTypa, cpeiacTtBa maccoBod wuH(opmaruu, WHTEpHET W npyrue), KpUTUYECKU
AHAIM3UPOBATh XUMHUYECKYI0 HHOpMaInio, repepadaThiBaTh €€ W HCIOJIB30BaTh B
COOTBETCTBMHU C MTOCTABJICHHON YueOHOM 3aaueil.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «OOmas m HeopraHWdecKas XUMHUSH)
OTpaXaroT:

c(OpMHPOBAHHOCTh  MPEJCTABJICHUI: O MaTEepUAILHOM €IMHCTBE MMpa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUUN MPUPOJBI, O MECT€ M 3HAYCHUU XUMHUU B
CHUCTEME ECTECTBEHHBIX HayK U €€ poJiM B OOECICUCHHHM yCTOWYMBOTO Pa3BUTHS, B
petieHn MpoOeM HKOJIOTMUECKOW, SHEPreTUYECKO W mHIleBod Oe30MmacHOCTH, B
pa3BUTUM MEIULMHBI, CO3JAHUU HOBBIX MAaTEpUAJIOB, HOBBIX HCTOUYHUKOB JHEPrUHU, B



obecrieyeH PalMOHAIBHOTO MPUPOIONOIH30BAHUS, B (DOPMUPOBAHUN MUPOBO33PECHHUS
U 00Iel KyJIbTypbl Y€lIOBEKa, a TAKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U ITPUPOJTHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMHUUYECKUX 3HAHUM, KOTOpask BKJIIOUYAET: OCHOBOIIOJIAral0IINE
MOHATHS — XUMUYECKUN IJIEMEHT, aTOM, SIIPO aTOMa, U30TOTbI, MIEKTPOHHAs 000JI0YKa
aToMa, S-, p-, d-aToMHbIC OpOMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTroMma,
rudpuan3anus ATOMHBIX opbOuTanei, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPULIATEIHLHOCTh, CTETICHb OKHUCJICHUs, XHUMHYEcKas CBs3b (KOBAJICHTHAs,
WOHHAs, METAJUIMYECKasi, BOJOPOJHAsA), KPUCTAUIMYECKAss peméTka, XUMHYECKas
peakuusi, pacTBOP, JJEKTPOJIMTHI, HEINEKTPOJIUTHI, IEKTPOJUTHYECKAs AUCCOLMALMS,
CTENEHb JHUCCOLMALINK, BOJOPOJHBIA IIOKAa3aTeilb, OKUCIUTEIb, BOCCTAHOBUTEID,
TETUIOBOM ((HEKT XMMHUECKON peaKiini, CKOPOCTh XUMUIECKON PEaKIIMH, XUMUIECKOE
paBHOBecHE; TEOPUM U  3aKOHBl (TEOpHsl  AJIEKTPOIUTUYECKOM  JTUCCOIMALINH,
nepuoanyeckuii 3akoH .M. MenneneeBa, 3aKOH COXpPaHEHHUsS MacChl BEUIECTB, 3aKOH
COXPAaHEHHUs] U IMPEBPAIICHUS DHEPIUU MPU XUMUYECKUX PEAKLUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHMUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XWUMHYECKHX SIBIICHUH; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJSIPHOM M HAQJMOJIEKYJSIPHOM YPOBHSIX;
NPEACTaBICHUS O MEXaHU3MaX XHMHUYECKUX pEaKUUid, TEePMOJAMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HX MPOTEKAaHUS, O XUMHYECKOM PABHOBECHHU,
pacTBOpax M IUCIEPCHBIX cUcTeMax; (aKTOJOTHUYECKUE CBEACHUS O CBOMCTBAX, COCTaBe,
MOJIy4YeHUH U O€30MaCHOM HCIOJIb30BAHMM BAKHEMIIIMX HEOPraHMYECKHX BEIIECTB B
ObITYy Y TPAKTHYECKOW JESITENLHOCTH YeNOBEKa, OOMIMX HAYYHBIX MPUHIHUIAX
XAMHUYECKOTO TPOU3BOJCTBA;

c(OpMHPOBAHHOCTh YMEHMI: BBISBISATh XapaKTepHble MPHU3HAKU TOHSATHUH,
yCTaHABIMBaTh KX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIHUE TMOHITUSA IPH
ONMCAHUY HEOPTaHWYECKHUX BEMIECTB U X MPEBPALICHHUI;

c(OpPMHPOBAHHOCTh YMEHHSI HCIOJNb30BAaTh XUMHUYECKYI0 CUMBOJMKY  JJIs
cocTaBiieHUs (OpMyJI BEIIECTB M YPABHEHUI XUMUYECKUX PEAKIUi, CUCTEMATHUECKYIO
HomeHkatypy (IJUPAC) u TpuBnasibHbIC HA3BaHUS OT/ACIBHBIX BEIIECTB;

c(OpPMHUPOBAHHOCTb YMEHHUS ONpPENEATh BAJICHTHOCTh W CTENEHb OKHUCIICHUS
XUMUYECKUX JIEMEHTOB B COSAMHEHUSIX, BUJI XUMUYECKOM CBS3M (KOBAJICHTHAs, NOHHAS,
MeTaJUIM4eCKasi, BOJIOPOJIHAS ), TUIl KPUCTAJUTMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

c(hopMHUPOBAHHOCTh YMEHHsI OOBSICHATh 3aBUCHUMOCTh CBOWCTB BEILECTB OT BHUJA
XUMHUYECKOW CBS3M U THMA KPUCTAUIMYECKON pemeéTKku, OOMEHHBIH M JOHOPHO-
AKIIETITOPHBI MEXaHU3MbI 00Pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(hOpMUPOBAHHOCTh YMEHHUM: KIACCU(UIIMPOBATH: HEOPraHUYECKHE BEIIECTBA IO
UX COCTaBy, XMMHMYECKHE pEAKIUU [0 pa3MYHbIM NpHU3HAKaM (YHCIy MU COCTaBy
pearupyronmx BeIIecTB, TeIIoBOMy J(PQEeKTy peakiuu, HW3MEHEHUI0 CTeleHen
OKHUCIICHUS  DJIEMEHTOB, OOpaTUMOCTH, Yy4YacTHIO KaTajiu3aropa U JApPYTue);
CaMOCTOSITEJILHO BBIOMpPATh OCHOBAHMSI U KPUTEPHUH ISl KIACCUPHUKALUU U3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUM;



c(hOpMHPOBAHHOCTh YMEHHS PacKpbIBaTh CMBICI Iepuoanyeckoro 3akona [I. U.
MenpneneeBa W JAEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUH;

c(OpMHUPOBAHHOCTh YMEHUI: XapaKkTEepHU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHYECKHUX OJJIEMEHTOB MEepBOro—4yeTBéproro nepuoaoB Ilepuognueckoit
cucreMbl J[.1I. MeHneneeBa, WHCHONB3ys TMOHATHS «OHEPIrETUYECKHE YPOBHWY,
«IHEPreTUYECKUe IMOJYPOBHU», «S-, P-, 0O-aroMHbIe OpOUTAIN», «OCHOBHOE W
BO30YXKJIEHHOE DHEPreTHUECKHE COCTOSHUS AaToMay; OOBACHATh 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHUH IO MEePUoIaM U TpyIirnam
ITepuomnueckoin cucremsl JI. M. MeHnneneeBa, BajleHTHbIE BO3MOKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHUS UX IEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHUE
CBOMCTBA BEUIECTB PAa3JUYHBIX KJIACCOB, MOATBEPXkAATh CYLIECTBOBAHUE T'€HETHUYECKOMN
CBSI3U  MEXJY  HEOpPraHMYeCKMMHU  BELIECTBAMM C  IOMOIIBI0  YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(hopMHUPOBAHHOCTh YMEHUSI  pacKpbIBaTh CYIIHOCT: OKHCJIUTEIBHO-
BOCCTaHOBHTEIIbHBIX PEaKIMi MOCPEACTBOM COCTABJICHMS SJEKTPOHHOTO OalaHca 3THUX
peakiuii; peakuii HOHHOTO OOMEHa MyTEM COCTABJICHUSI UX TMOJHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHWI; peakuuil TuApoin3a; peakuuil KomiuiekcooOpa3zoBaHus (Ha
npuMepe TUAPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUSA);

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUST XUMHUYECKHUX
peakiuil ¢ y4€TOM MX SHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTep M3MEHEHUsI CKOPOCTH
XUMHUYECKOM peaKkIMi B 3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEILIEHUSI XUMUYECKOTO0 PABHOBECHUS MOJI BIUSHHUEM BHEIIHMX BO3JAEHUCTBUN (MPHUHIUI
Jle larenwe);

c(OpMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMHUECKHE PEakIuu, JeKallue B
OCHOBE TPOMBINIJICHHOTO TIOJYYEHUs CEepPHOW KHUCIIOTHI, aMMHaKa, OOIuEe Hay4dHbIE
MPUHIIUTBI XUMUYECKUX MPOU3BOJICTB; 1[EJIE€CO00PA3HOCTh NPUMEHEHUSI HEOPTAHUYECKUX
BELIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLIECHUS! PUCK-TIOJNB3a;

c(OpMHUPOBAHHOCTh BIIAJCHUSI CUCTEMOW 3HAHWW O METOJIaX HAyYHOTO TMO3HAHUS
SBJICHUA TIPUPOJBI — HAONIOJCHWE, W3MEpPEHUE, MOJICINPOBAHUE, OSKCIEPUMCHT
(peanbHBI ¥ MBICTICHHBIH), UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKaX, YMEHUS IPUMEHSTh
9TH 3HAHUS TPHU SKCIEPUMEHTAIBHOM HCCIIEJOBAHUM BEIIECTB M JUIS OOBSCHEHUS
XUMUYECKUX SBJICHUH, HUMEIOLIUX MECTO B MPUPOJIC, NPAKTUYECKOW JeSTEIbHOCTH
YyeJIOBEKa U B TIOBCEIHEBHOM KU3HU,

c(OpPMHUPOBAHHOCTh YMEHHS BBISBISITh B3aUMOCBSA3b XHMHUYECKHX 3HAHUNA C
MOHATUSIMU U TPEJICTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEJAMETOB JJisi OoJiee
OCO3HAHHOTO MOHUMAaHUSI MATEPUATBLHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHMsSI MPOBOJUTH PACUETHI: C MCIOIb30BAHUEM IOHSATUI
«MaccoBas J0JIs1 BEUIECTBA B PACTBOPE» U «MOJISIpPHAS] KOHLICHTPALIMS; MAacChl BEIIECTBA
Wi o0bEMa raza Mo U3BECTHOMY KOJUYECTBY BEIECTBA, MAacCe WM 00BEMY OJIHOTO U3
Y4acTBYIOIIMX B pEaklMHU BEIIECTB, TEIIOBOT0 AJddekra peakiuu; 3HAYCHUs
BOJIOPOJHOIO IIOKa3aTelsl pPAacCTBOPOB KHUCIOT M IIEJIOYEW C H3BECTHOM CTENEHBIO



JicCOLMalMM; Macchl (00bEMa, KOJIMYEeCTBA BEIECTBA) MPOAYKTa PEAKIUU, €CIIU OJTHO U3
UCXOJHBIX BEIIECTB JaHO B BHUJAE pacTBOpa C OIPEAEIEHHOM MaccoBOM J0JeH
pPacTBOPEHHOTO BeElIECTBA WM JAaHO B H30BITKE (MMEET NPUMECH); JOJU BBIXOJa
NPOAYKTa peaklun; OObEMHBIX OTHOILIEHUH Ta30B;

c(OpPMUPOBAHHOCTh YMEHMH: CAMOCTOSITENIbHO IUIAHUPOBaTh M HPOBOJIUTH
XUMUYECKUN HKCIEPUMEHT (MPOBEIACHHE pEaKIMil HOHHOTO OOMEHA, MOATBEPKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHWYECKUX BEIECTB, OIPEAEICHUE CPEAbl PACTBOPOB
BEIIECTB C TIOMOILIBIO HMHIUKATOPOB, H3YUYCHHE BIMSHUS Pa3IUYHBIX (AKTOPOB Ha
CKOPOCTh XHMHYECKOM pEakUWy, pPEIICHHE OHKCIEPUMEHTAIbHBIX 3aJa4y 10 TemMam
«Meramnsl» u «Hemeramnsl») ¢ cobmofeHHMeM IpaBuil 0€30MacHOr0 OOpalleHus C
BEIIECTBAMU U JIaOOpaTOpPHBIM 00OpyJI0BaHHEM, (POPMYJIMPOBATH LENIb HCCIIEIOBAHUSA,
NPEICTaBIATE B pa3nuyHONW (opMe pe3ynbTaThl AIKCHEPUMEHTa, aHAIM3HPOBATh H
OLICHUBATh UX JOCTOBEPHOCTS;

c(OpPMUPOBAHHOCTh yMEHMH: COOJIOAATH IpaBWJIa II0JIb30BAHUS XHUMHUYECKOM
MOCYZ0N U J1abOpaTOPHBIM 000pyAOBaHUEM, OOpAIIEHHS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMU IO BBIMNOJHEHUIO Ja00OPaTOPHBIX XMMHUUECKUX OIBITOB, SKOJOTUYECKU
11eJIECO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEISX COXPAaHEHUS
CBOErO 3JI0POBbS, OKPYXAIOIIEW NPUPOJHOM Cpeipl U JOCTHXKEHUS €€ yCTOWYHMBOIO
pa3BUTHs, OCO3HABATh OINACHOCTb TOKCHMYECKOrO JIEWCTBHUSI Ha >KMBBIE OpPraHU3Mbl
ONpeEeNIEHHBIX HEOPTaHNYECKUX BEIIECTB, IOHUMas cMblca nokasarens [1/IK;

c(OpMUPOBAHHOCTh ~ YMEHHUI:  OCYILIECTBIISITh  IIE€JCHANPABICHHBI  MOMCK
XUMUYECKOM HMH(POpPMalMM B pa3IMYHBIX HCTOYHUKAX (HayyHas MU y4eOHO-HaydHas
auTeparypa, cpeacTtBa MaccoBod uHpopmauuu, MHTepHET W Jpyrue), KpUTUUYECKH
aHaJIM3UPOBATh XMMHMYECKYI0 HH(pOpMaiuio, mnepepadarbiBaTh €€ U HUCHOJIb30BAaTh B
COOTBETCTBHHM C MTOCTABJICHHON y4ueOHOM 3a1aueil.
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1.3 XUMHUYECKUE peaKuu 19 1 3
Hroro no pazaeny 39
Paznen 2. Heopranuveckast Xumust
2.1 Hewmerasib 31
2.2 Mertamnibl 23 2
Hroro no pazneny 54
Paznes 3. Xumus U )KU3Hb
31 MeTobl T03HAHUSA B XUMUU. XUMHUS U 9
' HKH3Hb
Hroro mno pazneny 9




OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME
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ITOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoandecTBo 4acoB

KonTpoabu

Bcero
ble padoThI

IIpakTnue
cKHe
padoThI

Jlara
U3ydeHust

DJIeKTPOHHBbIE
nu(ppoBbIe
oOpa3oBaTeJibH
ble pecypchbl

IIpenmer u 3HaUYEHNE OPraHUYECKON
XUMHH, NIPEJCTABICHUE O
MHOT000pa3uy OPraHuYeCcKUX
COCIMHEHUN

06.09.2023

DIIEKTPOHHOE CTPOCHUE aToMa YIriaepoja
(ocHOBHOE 1 BO30YXKIEHHOE
COCTOsIHUS). BalleHTHBIE BO3MOXKHOCTHU
aToMa yriepoja

07.09.2023

XuMU4ecKast CBSI3b B OPraHUUCCKUX
CoeIMHEHMSIX. MeXaHU3Mbl
00pa3zoBaHUs KOBAJICHTHOU CBSI3H,
crocoOBI pa3phiBa CBsI3EH

08. 09.2023

Teopus cTpoeHUsT OPraHUYECKUX
coenuHenuii A. M. Bytieposa

13.09.2023

Buael uzomepun: crpykrypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE

3¢ (}HEeKTH B MOJICKYJIaX OPTaHUISCKUX
COCJIMHCHU I

14.09.2023

HpeI[CTaBJ'IeHI/IG 0 KJ'IaCCI/I(i)I/IKaI_[I/II/I 141

15. 09.2023




crcTeMaTu4ecKass HOMEHKIJIATypa
(IUPAC) oprann4eckux BEIIECTB

Knaccuduxanms peaximii B
OpraHUYeCcKOW XUMUU

20. 09.2023

Cucremaruzanusa 1 0000IIEHNE 3HAHUI
10 TEME

21.09.2023

AJTKaHBI: TOMOJIOTHYECKHM PsJI, 001Iast
dbopmyiia, HOMEHKJIaTypa U U30Mepusi,
ANIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

22.09.2023

10

dusnueckre 1 XUMHUYECKHUE CBOUCTBA
AJIKaHOB

27.09.2023

11

Haxoxnenue alkaHOB B IIPUPOJE.
CriocoObl MoTy4YeHus: ¥ NPUMEHEHUE
AJIKaHOB

28.09.2023

12

[{uxnoankaHsl: obmias hopmyna,
HOMCHKJIATypa ¥ H30MEpHs,
0COOEHHOCTH CTPOCHUS U XMMHYECKUX
CBOCTB, CIIOCOOBI MMOJTy4CHUS U
PUMCHCHHE

29. 09.2023

13

Pemenne pacu€tHpixX 3a1a4 Ha
OTIpeICIICHUE MOJIEKYJIIPHON (OPMYJIBI
OpPraHUYECKOTr0 BEIIECTBA 110 MAaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIIUX B
ero cocraB. CucreMaTu3anms u
0000111eHre 3HaAHUH 10 TEME

04.10.2023




14

AJIKEHBI: TOMOJIOTHUECKHM psifl, 001ast
dbopmyIia, HOMEHKJIATypa, JIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHasi ¥ lIUC-TpaHC-
HU30MEpHUsl AIKEHOB

05.

10.2023

15

OU3NYECKUE U XUMUYECKHE CBOKCTBA
ankeHos. IIpaBuino MapkoBHUKOBa

06.

10.2023

16

CriocoObl oTyyeHus: U NpUMEHEHUE
AJIKCHOB

11.

10.2023

17

[Tpaktuyeckas padbota Ne 1 o Teme
"[TomydeHnue 3TUIICEHA U U3YYEHHE €T0
cBOMCTB"

12.

10.2023

18

Pemenue pacy€THbIX 3a1a4 Ha
olpezeseHNe MOJIEKYJISIPHON (hOpMYJIbI
OpPraHUYECKOr0 BELIECTBA

13.

10.2023

19

AJIKagieHbl: CONPSDKEHHBIE,
U30JIUPOBAHHBIC, KyMYJIHPOBAaHHBIC.
Oco0eHHOCTH 3TEKTPOHHOTO CTPOCHHUS

18.

10.2023

20

XUMHUYECKHUE CBOMCTBA COMPSIKEHHBIX
JAEHOB

19.

10.2023

21

Crioco0bl OTy4YeHHs ¥ IPUMEHEHHE
aTKaJMeHOB

20.

10.2023

22

AJIKMHBI: TOMOJIOTHYECKUN PsiJl, 001as
dbopmMya, HOMEHKIIATYpa, SJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, pU3NIECKHE CBOMCTBA

25.

10.2023




23

XVUMHUYECKUE CBOMCTBA aJIKUHOB

26.10.2023

24

KauecTBeHHBIE peaKIMy HA TPOWHYIO
CBSI3b

27.10.2023

25

CnocoOsbl IMOJIYYCHUA U IIPUMCHCHUC
AJIKUHOB

08.11.2023

26

Pewenne 3anay: pacu€rsl 1o
YPABHEHUIO XUMHUUYECKON PEAKIUU

09. 11.2023

27

CucreMarusanys U 0000IeHNE 3HAHUI
10 TEME

10.11.2023

28

ApeHbI: TOMOJIOTUUECKHUH psifl, 001Ias
dopmya, HOMEHKIATypa. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT
OeH301a ¥ TOIyoJia, X pu3nuecKue
CBOMCTBA

15.11.2023

29

XUMHUYECKHUE CBOMCTBA APEHOB:
pPEaKIK 3aMEeIIECHHS

16.11.2023

30

XUMHUYECKHAE CBOMCTBA APEHOB:
pEaKUUK IPUCOEIUHEHUS, OKHCIICHUE
roMoJIoroB OeH3oJja

17.11.2023

31

OCcO0EHHOCTH XUMUYECKUX CBOUCTB
CTHpOJIa

22.11.2023

32

Pemenue pacu€THbIX 3a1a4 HA
oTpeAeNeHHE MOJICKYIISIPHOU (hOPMYJTBI
OPraHUYECKOro BELIECTBA

23.11.2023

33

CriocoObl MoJTyuyeHus: ¥ IpUMEHEHUE
apeHoB

24.11.2023




34

['eneTnueckas CBI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU YTJIEBOJOPOJOB

29.11.2023

35

Pacuérel 10 ypaBHEHUSAM XUMHUYECKUX
peakmuii. CucremMaTu3anus u
0000111eHrE 3HAHUN 10 TEME

30.11.2023

36

[Tpuponusrii ra3. [lomyTHble HEPTSIHBIE
rassl

01.12.2023

37

KameHHBbI yroib 1 NpoayKThl €70
nepepaboTKu

06.12.2023

38

Hedtp 1 ciocoOs1 €€ mepepaboTKHy.
[TpumeHeHne MpoayKTOB MepepadboTKu
HeTH

07.12.2023

39

['eneTnueckas CB3b MEXKIY
pa3IMYHBIMU KJIACCAMHU YTJIEBOJOPOIOB

08. 12.2023

40

["asioreHONpPOU3BOAHBIE YTIIEBOIOPOIOB:
AIIEKTPOHHOE CTPOEHHUE; PEeaKIuu
3aMellleHNs rajoreHa

13.12.2023

41

JlericTBuE 1I€I04Y€eH HA
raJIoOreHIIPON3BOIHbIE. B3anmoneiicTBue
JIATAJIOT€HAJIKAHOB C MarHUEM U
LIMHKOM

14.12.2023

42

CucremaTtuzanus 1 06001IeHIE 3HAHUMA
o pazzaeiny "Yriaeroaopoas”

15.12.2023

43

KonTtponpshas pabora mo Teme
"YraeBoaopoast"

20.12.2023

44

[IpenenbHbBIE OTHOATOMHBIE CITUPTHI:

21.12.2023




TOMOJIOTHYEeCKHH psif, o0mmas ¢popmyia,
CTPOEHHUE MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, KJIacCU(pHUKAIIHS,
¢dusnyeckue cBoicTBa

XHUMHUYECKHAE CBOWCTBA IPEACIIBHBIX

45 22.12.2023
OJTHOATOMHBIX CIIUPTOB

46 CriocoObl MoJTyueHus: U MpUMEHEHUE 97 122023
OJTHOATOMHBIX CITUPTOB
[TpocTthie 3gupbl: HOMEHKIIATYpa U

47 HU30MepHUsi, 0COOCHHOCTH (PU3HYECKUX H 28.12.2023
XMMHUYECKUX CBOMCTB
MHOroaToMHbBIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIUIEPHUH, UX 29.12.2023
bu3HUecKre U XUMHUYECKUE CBOMCTBA

49 Crnioco0Obl OTy4YeHHS ¥ IPUMEHEHHE 10.01.2024
MHOTOaTOMHBIX CITUPTOB
DeHOII: CTPOEHNE MOJIEKYJIBL,

50 busnueckue cBoricTBa. TOKCUYHOCTH 11. 01.2024
dbeHona

ol XumMmuueckne CBOMCTBa (heHoa 12.01.2024

59 Crioco0Obl OTy4YeHHs ¥ IPUMEHEHHE 17 01.2024
dbeHona
[TpakTrueckas padota Ne 2. Pemenne

53 AKCIEPUMEHTANBHBIX 33/1a4 M0 TEME 18. 01.2024
"CrupThl 1 peHobr"

54 Cucremaruzanus 1 0000IEHIE 3HAHUI 19. 01.2024




10 TCMC

55

AJBIETHIBI U KETOHBI: JIEKTPOHHOE
CTpOEeHHE KapOOHWILHOM TPYTIIIHI;
rOMOJIOTHYECKHE Psifibl, 0011ast
dbopmya, n3oMepusi 1 HOMEHKIIaTypa

24.01.2024

56

ATNBIETUIIBI U KETOHBI: (PU3UYECKUE
CBOMCTBA; pEaKIIMH IPUCOCINHEHUS

25.01.2024

S7

PeaKHI/II/I OKHUCJICHUA U KQUCCTBCHHBIC
pC€aKkuru ajJbJACTUA0B U KCTOHOB

26.01.2024

58

Crioco0sbI MOTy4eHUsI aJIbICTUIOB U
KETOHOB

31.01.2024

59

OJIHOOCHOBHBIE TIPEJICTbHbBIC
KapOOHOBBIE KHUCJIOThI, 0COOCHHOCTH
CTPOCHUS UX MOJICKYJI

01.02.2024

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCJIOT, UX (PU3NYECKHE
CBOMCTBA

02.02.2024

61

XUMHUYECKHE CBOMCTBA MPEICIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

07.02.2024

62

Oco0EeHHOCTH CBOMCTB MypaBbUHOMN
KHUCIOTHl. MHOT000pa3ue KapOOHOBBIX
KHCJIOT

08.02.2024

63

Oco00EHHOCTH CBOMCTB: HENPEAEIIbHbBIX
¥ apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpeacraBuTeny BeICITNX

09. 02.2024




Kap6OHOBI>IX KHCJIOT

64

[ToHsiTHE O POU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

14. 02.2024

65

Crnioco0bl NOTyYEeHHsI U IPUMEHEHHE
KapOOHOBBIX KHCIIOT

15. 02.2024

66

CrnosxHble 3(pUpbI: TOMOJIOTUYECKUN
psn, obmas Gpopmyia, H30MepHUs 1
HOMEHKJIaTypa

16. 02.2024

67

duznueckre 1 XUMUYECKUE CBOUCTBA
a¢hupoB

21. 02.2024

68

Pemenne pacué€rHbIxX 3aaa4: 1o
YPaBHEHHIO XUMUYECKON PEAKLIMU, HA
olpezeneHre MOJIEKYJISIpHON (OpMYJIbI
OpPraHU4ECKOro BEILECTBA

22.02.2024

69

[TpakTrueckas pabora Ne 3. Pemenue
HKCHEPHUMEHTANIBHBIX 33/1a4 110 TEME
"Kap6onoBbie kuciaotbl. CloxHbIE

a¢upsr"

28.02.2024

70

XKupsr: ctpoenue, pusndeckue u
XUMHUYECKUE CBOMCTBA (TUAPOIHU3)

29.02.2024

71

Oco0EHHOCTH CBOMCTB JKHUPOB,
COJICPXKAIMX OCTATKU HETPEIeIbHBIX
YKUPHBIX KACIOT. JKUphI B Ipupo/ie

01.03.2024

72

Mp1a KaK COJU BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE ACUCTBUE.
[loHATHE O CHHTETUYECKUX MOIOIINX

06.03.2024




cpeactBax (CMC)

['eneTuyeckast CBsI3b YIiIeBOJAOPOIOB U

73 KHUCJIOPOJICOJIEPKAIINX OPTraHUYECKUX 07.03.2024
BEIIECTB

24 Pacqénll M0 YPaBHEHUSM XHMHUYECKHX 13. 03.2024
peakuui

75 Cucrtemaruzanus 1 0000IICHAE 3HAHUIA 14. 03.2024
o TeMe
OO61ast xapakTEepUCTUKA YTIIEBOJOB U

76 KJaccuduKaius yrieBoaoB (MOHO-, - 15. 03.2024
U TI0JIMCaxapu/Ibl)

77 Monocaxapuibl: GU3NYECKHE CBONCTBA 20. 03.2024
Y HAXOKJICHHUE B TIPUPO/IC

78 [TpumMeHeHue TIIF0K036I, €€ 3HAUCHUE B 91 03.2024
KU3HENIEATEILHOCTH OpraHu3Ma
Jlucaxapujpl: caxapo3a, MaJIbT03a U

79 nakro3a. Haxoxaenue B mpupoje u 22.03.2024
MpPUMEHEHHE TUCaXapuIoB
[Tomucaxapuiel: CTpOCHHE

80 MaKpOMOJIEKYJI, (pu3ndeckue u 03.04.2024
XUMHYECKHE CBOMCTBA, TPUMEHEHHE

81 [TonsaTHe 00 MCKYCCTBEHHBIX BOJOKHAX 04.04.2024
Pemenue pacueTHsIX 3a1a4 Ha

82 ONpe/IeJICHHE JI0JIM BhIXOJa NPOIyKTa 05. 04.2024
peaKIuy OT TEOPETUIECKH BO3ZMOYKHOTO

83 CucremaTtuzanusi 1 0000IICHIE 3HAHUIA 10. 04.2024




1o pazzemny

84

KonTponsHas paboTa no teme
"Kucnopozacoep:xaiue opraHuueckme
coequHeHus"

11. 04.2024

85

AMUHBIL: KITaCCU(PHUKAIHS, CTPOCHHE
MOJIEKYJ1, 001mas hopmyia, U30MepHs,
HOMEHKJIaTypa U (U3NUECKUE CBOMCTBA

12. 04.2024

86

XUMHYECKHE CBOMCTBA anu(paTHUIECKUX
aMUHOB

17.04.2024

87

AHWJIMH: CTPOCHUC aHWJIMHA,
0COOEHHOCTU XUMHUYECKUX CBOMCTB
AHWJIMHA

18.04.2024

88

CriocoObl TOTY4YCHHS ¥ IPUMEHEHHE
annpaTUIeCKuX aMUHOB

19. 04.2024

89

AMMHOKHCIIOTBI: HOMEHKJIATypa 1
u3zoMepusi, u3nyecKkrue CBOMCTBRA.
OTtaenbHbIE NPEICTABUTENH O
AMUHOKUCIIOT

24.04.2024

90

XUMHYECKHE CBOMCTBAa aMHUHOKHCIIOT,
nX OMOJIOrHYecKoe 3HAaUCHHE
aMUHOKHUCIIOT. CUHTE3 U THUAPOJIU3
MENTHJIOB

25.04.2024

91

benxu xak mpupoHbIe TOTMMEDHI;
CTPYKTYpPBI OCIIKOB

26.04.2024

92

XUMHUYECKHUE CBOUCTBA OEJIKOB

02.05.2024

93

A30TCOEpKaAIIME TETEPOLNKINIECKUE

03. 05.2024




coenuHeHus. HyKIenHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOrHUYecKas
pOJIb

94

[Tpaktuyeckas pabota Ne 4. Pemenue
AKCIIEPUMEHTANIBHBIX 33/1a4 M0 TeME
"A30TcoaepKaIe OpraHu4ecKue
coequHeHus"

08.

05.2024

95

[Tpaktuyeckas padota Ne 5. Pemenue
AKCIIEPUMEHTANIBHBIX 33/1a4 10 TEME
"PacriozHaBaHuE OPTraHUYECKUX
coeguHeHuN"

10.

05.2024

96

KonTtponpshas pabora mo Teme
"A30TCOoIepKaAILIIE OPraHUYECKUE
coeHeHus"

15.

05.2024

97

OCHOBHBIC TOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH U
METOJbl UX CUHTE3a —IIOJIMMEPU3ALIUS
1 TIOJIMKOHACHCAITHS

16.

05.2024

98

IInacTmaccrl. Yunuzanusa u
nepepaboTKa MIacThKa

17.

05.2024

99

DnacToMephl: HaTypaJIbHbIN
CHUHTETHYECKHe Kayuyku. Pe3nna

22.

05.2024

100

BonoxkHa: HaTypaibHbIE,
UCKYCCTBEHHBIE, CHHTETUYECKUE.
[TosnmMepsl criennaabHOrO Ha3HAYECHMUS

23.

05.2024

101

[Tpaktuyeckas padota Ne 6. Pemenue

24.

05.2024




AKCTIICPUMEHTANBHBIX 3a/1a4 10 TEME
"Pacnio3HaBadue mIacTMacc U BOJIOKOH"

O000111eHNE U CUCTEMATH3ALMS
102 M3YUYEHHOI'0 MaTepuasa o TeMe 1
"BBpICOKOMOJIEKYJIIPHBIE COETUHEHUS "
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11 KJIACC

KoanuecTBo yacon DJIEeKTPOHHbIE
Ne ara upposbIe
wn Tema ypoka Beero Koutpoabnble IlpakTudeckue iyqennﬂ I:ﬁ[()bal?’.OBaTeJ]beIe
padéoTbI padoThI pecypeb
1 Atom. CocTaB aTOMHBIX sJIEP. 1
XuMHUYECKU 351eMeHT. M30TOmbI
5 CrpoeHnue 3JIeKTPOHHBIX 000I09eK 1
aTOMOB, KBaHTOBBIC YHCIIA
3 Krnaccuduxanus xumuueckux 1
3JIEMEHTOB (S-, p-, d-, f-ameMeHTBI)
4 Pacnipenenenue 31eKTpOHOB 1O 1
ATOMHBIM OpOUTAIISIM
DNeKTpOHHbIE KOH(PUTYpAITIH
5 aTOMOB JICMEHTOB B OCHOBHOM M 1
BO30YXIEHHOM COCTOSTHUH
6 DNEKTPOHHBIE KOHPUTYPAITH HOHOB. 1
DNEKTPOOTPHUIATENLHOCTD
[Tepunoanueckuil 3aK0H U
[lepuonuueckas cucrema
7 XUMHUYCCKHUX 351eMeHTOB J[. 1. 1
Menieneesa, CBsI3b C COBPEMEHHOU
TEOpPHUEN CTPOCHUS aTOMOB
3 3aKOHOMEPHOCTH U3MCHECHHS 1
CBOMCTB XMMHUYCCKHX JJIEMECHTOB U




00pa3zyeMbIX UMU IPOCTHIX U
CJIO’KHBIX BELIECTB M0 TPYyIIaM U
nepuoaam

CucremaTusanus 1 00001eHNE
3HAHWI 110 TEME

10

Buipl XuMHu4ecKkoil CBSI3H.
MexaHn3Mbl 00pa3oBaHus
KOBAJIEHTHOU CBs3U. BonoponHas
CBsI3b. MEXMOJIEKYIISIPHBIC
B3aMMOJICHCTBUSA

11

BanienTHOCTE M BaJIEHTHEIE
BO3MOKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOM CTPYKTYPhI MOJIEKYJI C
UX TEOMETPUUYECKUM CTPOCHHEM

12

[IpencraBneHust 0 KOMIUIEKCHBIX
COEAMHEHUSAX: COCTaB U
HOMEHKJIaTypa

13

BemecTBa MONEKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs1. THIIbI
KPUCTAJNTMYECKUX PELIETOK U
CBOMCTBA BELIECTB

14

[ToHsTHE O TUCTIEPCHBIX CHCTEMaX.
[IpeacraBneHre 0 KOJUTOUIHBIX
pacTBopax

15

HcTuHHbBIE pacTBOPBI: HACBIIEHHBIE
Y HEHACBIIEHHbIE, PACTBOPUMOCTS.




Kpucramnorunpats

16

CrniocoObl BeIpaXXeHUs] KOHIIEHTpaLUU
pacTBOpOB

17

Pemrenue 3amay ¢ MCIOJIL30BaHUEM
IMOHATHH "MaccoBas q0JIs
pacTBOPEHHOTO BelecTna',
"MoJisipHasi KOHIleHTpamus'"

18

Knaccudukanus u HomeHkIarypa
HEOPraHUYECKUX BEILIECTB

19

Cucremaruzanusa 1 00001IEHIE
3HAHUU [0 TEME

20

Kontponbshas pabota no temam
"Ctpoenue atoma. [lepuoanueckuii
3akoH u llepuoguueckas cucrema
XUMHYECKHUX d1eMeHTOB /1. 1.
Menpeneea", "CTpoeHue BelecTBa.
Muoroo0pa3ue BeiecTs"

21

Knaccuduxarus xumuaeckux
peakuuii B HEOPraHUYECKOU U
OPTraHUYECKON XUMUHU. 3aKOH
COXpaHEHHS MacChl BEUIECTB; 3aKOH
COXpPaHEHHUs U IIPEBPALLECHUS SHEPTUH
IIPU XUMUYECKUX PEAKLIMIX

22

TemmoBbie 2P PEKTH XUMHUECKUX
peakumii. Tepmoxumuueckne
ypaBHEHUs




23

Bolunciienns 1o ypaBHEHUsIM
XUMHAYECKUX PEaKIUi U
TEPMOXUMUYECKUM YPABHEHUSIM

24

CKopocTh XUMHUECKOU peakuuu, eé
3aBUCUMOCTbD OT Pa3IUUHBIX
dakropoB. Karanus u karanm3aTopsl

25

["'oMOreHHbIE M TEeTePOTCHHBIE
peakiuu

26

[IpakTiueckas padora Ne 1 mo teme
"Bnustaue paznuyHbIX (paKkTOpoB HA
CKOPOCTb XMMHUYECKOM peakuun"

27

28

OO6patuMblie 1 HEOOpaTUMBIE
peakimu. XMMUYECKOEe paBHOBECHE

[Ipaktuueckas padota Ne 2 no Teme
"BnusiHue pa3ianyHbIX (PaKkTOPOB HA
II0JIO)KEHUE XUMUYECKOTO
paBHOBecus"

29

DIIEKTPOIUTUYECKAS] TUCCOLIMAITHSL.
CuiibHBIC U cT1a0bIe SJIEKTPOJIUTHI.
CreneHp OUCCOIMAIINU

30

Honnoe npousBeaeHue Boanl. Cpena
BOJIHBIX pacTBOPOB. BomopoaHbii
nokazatens (pH) pactBopa

31

I'maposms conent. Peakuum,
MPOTEKAIOIINE B PaCTBOPAX
AIEKTPOJUTOB




32

[IpakTudeckas padota Ne 3 o Teme
"XUMHUYECKHE PEAKIIMHU B PACTBOpPaX
3EKTPOIUTOB"

33

OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIE
peakuyu. BaxxHenme OKuCIuTenu u
BOCCTAaHOBUTEIHN

34

MeTo1 37eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO0) Oasilanca

35

DNEKTPOJIN3 pacTBOPOB U PaCIJIaBOB
BEIIECTB

36

Pemenue 3aJla4q pa3JIMIHbIX TUIIOB

37

Pemenue 3a/la4 pa3JIMYHbIX TUIIOB

38

Cucremarusanusa 1 00001IEHIE
3HaHW 110 TeMe " XUMHUYECKUE
peakuun”

39

KonTponbHas paboTa no teme
"Xumuueckue peakuuu"

40

ITonoxxenue HEMETAJJIOB B
[Tepunoauueckoi cucreme
XUMHYECKHUX deMeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH
CTpOEHHUS UX aTOMOB. DU3NUECKUE
CBOMCTBA HEMETAJIJIOB

41

AnoTponus HeMeTauoB (Ha
npUMepe KHCIopoa, cepsl, pochopa
U yTiepo/ia)




42

Bonopon: nonyuenue, pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ mapuabl

43

l'anorensl: Hax0XAEHUE B IPUPOJIE,
Croco0bI MoTy4YeHus1, Pu3ndecKkue u
XMMHUYECKUE CBOMCTBA

44

l'anorenoBogopoabl. Baxknenmue
KHUCJIOPOJICOJIEPHKAIINUE COCTUHEHUS
rajoreHoB

45

JlaGopaTopHbI€ U IPOMBIIIICHHBIE
CHOCOOBI MOTy4YEHHUs T'aJOTCHOB.
[IprmeHeHune TaIoreHoB 1 ux
COCIMHEHUN

46

[Ipaktuueckas pabota Ne 4. Pemenue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TEME
"T"asnorensr"

47

Kucnopona: maboparopHsie u
IPOMBIIIIEHHBIE CITOCOOBI
NONy4YeHHs, GU3HUECKUE U
XUMHuecKkue cBorcTBa. O30H.
[IpuMeHenne Kkucaopoaa u 030Ha

48

OKCuIbl U IEPOKCHUIBI

49

Pemenue 3agau Pa3JIMYHbIX TUIIOB

50

Cepa: Hax0XkJEHHE B IPUPOJIE,
crocoObI MoTy4eHus1, PU3NIECKUe U
XMMHUYECKHE CBOICTBA

o1

CepoBoaopo, cyab(uasi




52

Kucnopoacoaepxaiye coeuHeHHS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

53

[Ipaktuueckas paborta Ne 5. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 MO TEME
"Cepa u e€ coenuHenus"

o4

A3OT: HaX0XJEHHE B IPUPOJIE,
CHOCOOBI MOTy4YeHUs], PU3ndecKue u
XHMHYECKHE CBOMCTBA. AMMMAK,
HUTPHUIBI

55

56

Kucnopoaconepxaiue coeguHeHUs
azota. OcOOEHHOCTH CBOUCTB
A30THOM KUCIIOTHI

[IpumeHenue azoTa u ero
coenuHeHn. A30THBIE yA0OpeHUs

57

docop: HaX0XKIEHUE B IPUPO/IE,
CHOCOOBI MOTy4YeHUs], PU3nYecKue u
xuMmuueckue cBoricta. dochuas u

dbochun

58

Oxkcunsl pocdopa,
docdopcoaepxkamue kucnotel. Comun
dbochopHOI KUCTOTHI

59

[Tpumenenue docdopa u ero
coequHennii. @ocopHbie
yao0peHus

60

[Tpaktuyeckas padbota Ne 6. Pemenue




HKCIEPUMEHTAIBHBIX 33]1a4 110 TeMe
"A30T u ¢pocdop u ux coeuHeHus"

Yriepo: Hax0XKJIeHUEe B MPUPOJIE,
aJUIOTPOITHBIE MOIU(DHUKAIINH;

o1 bu3HYECKHEe U XUMHYCCKHEC
CBOWCTBA, IPUMEHEHUE
Oxkcup yraepona(ll), okcun

62 yraepona(lV), yroiibHast Kuciiora u
e€ comu

63 Pemenue 3ama4 pa3nuyHbIX TUIIOB
KpeMmHunii: HaxoxaeHne B Ipupoe,

64 crocoObl MosTydeHus1, pu3ndeckue u
XUMUYECKUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpeMHueBast
KHUCIIOTA, CUITHKATHI
[IpumeneHue KpeMHUS U €ro

66 coeaunenuii. CTeKJIo, ero
MOJTy4YCHUE, BUIBI CTEKIIA

67 Pemenue 3a1a4 pa3nudHbIX TUIOB

68 Cucremaruzamus 1 0000IIeHIE
3HaHu# 1o teme "Hemeramnbr"

69 KontponbHas pabota mo teme
"Hemetamnsr"

70 AHau3 pe3ysIbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKILIHS OUTHOOK

71 [Tosoxenne MeTamioB B




[lepuonnueckon cucreme
XAMHUYECKHX JJICMCHTOB.
OcoOeHHOCTH CTPOEHUS
3JICKTPOHHBIX 000JI0OYEK aTOMOB
METAaJLJIOB

72

OO6mue pusnveckue CBOMCTBA
MeTaiioB. [[puMeHeHne MeTauioB B
OBITY M TEXHUKE

73

Cnnasel metaiioB. Kopposus
METaJUIOB

74

Pemenue 3a71a4 pa3JIMIHbIX TUIIOB

75

DIEKTPOXUMUYECKUI st
HanpsHKeHuit MetasuioB. Oomue
CIOCOOBI TTOTYYEHHUS METAIIJIOB

76

OO01mas xapakTepUCTUKA METAJIOB
|A-rpymmer [lepuoanueckoit
CHUCTEMbl XUMUYECKHUX IJIEMEHTOB.
Harpunii n kanmii: nosydyenue,
dbuznueckre U XMMHYECKHe
CBOWCTBA, MPUMEHEHHUE TTPOCTHIX
BEILIECTB U UX COETNHEHUN

77

OO01as XxapakTepuCTHKa METAJJIOB
IHA-rpynme! [lepuoanueckoit
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.
MarHuuii 1 KaJIbLIUI: NI0JIyYEHUE,
(u3nyeckue U XMMUYEeCKHUe
CBOMCTBA, IPUMEHEHUE MTPOCTHIX




BCILECTB U MX COCAMHCHUI

78

JKEcTKOCTh BOABI U CIIOCOOKI €€
yCTpaHEHUs

79

ANIOMUHHN: NTOJTy4YEHHE,
duznuecKre U XUMHUYECKHE
CBOMWCTBA, IPUMECHEHUE

80

AmM@doTepHbie CBOICTBA OKCUIA U
TUIPOKCHUIA ATFOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, UX
IIPUMEHEHUE

81

Pemenue 3aJla4q pa3JIMIHbIX TUIIOB

82

[Tpaktuueckas paborta Ne 7. Pemenue
9KCIEPUMEHTANIBHBIX 3a7a4 10 TeMe
"MeTasuisl MIaBHBIX OArpymm"

83

OO01mas xapakTepUCTUKAa METAJUIOB
no6ouHbIX moarpymi (b-rpymm)
[lepronueckor CUCTEMBI
XUMUYECKUX JIEMEHTOB

84

®u3nuecKrue 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COEAUHECHHUH, UX
IIPUMEHEHHE

85

Baxnenmme coequHeHus Maprasiia.
[Iepmanranar kanus, ero
OKHUCIIUTENbHLIE CBOMCTBA

86

dusznyeckre U XUMHUYECKUE CBOMCTBA
JKee3a M ero COeIMHEHU .




HonyquI/Ie " IIPUMCHCHUC CIIJIaBOB
KEac3a

87

duznyeckre U XUMUYECKUE CBOMCTBA
MEJIM U €€ COCAUHCHUMN, UX
MIPUMEHEHHUE

88

duznyeckrue 1 XMMUUYECKHE CBOMCTBA
IIMHKA ¥ €r0 COSAUHCHUM, UX
MpUMEHEHHE. [ HAPOKCOKOMILIEKCHI
[IMHKA

89

[Ipaktuueckas pabota Ne 8. Pemienue
SKCIIEPUMEHTAIbHBIX 3aJa4 [0 TeEME
"MeTasmibl mOO0YHBIX oArpy "

90

91

Pemenue 3a/la4 pa3/IMYHbIX TUIIOB

O0001IEHNE U CUCTEMATHU3AIIHS
W3Y4YEHHOT'0 MaTepualia rmo TeMe
"Metauier"

92

KonTponbHas paboTa no teme
"MeTtansr"

93

AHanmu3 pe3ysibTaTOB KOHTPOJIBHON
paboThI, KOPPEKIUS OIHOOK

94

Ponb xumuu B obecrieueHun
YCTOWYUBOTO Pa3BUTUSA
yesnoBedecTBa. [loHsATrE 0 HAy4HBIX
METOJaX UCCIICIOBAHNS BEILLECTB

95

Hay‘lHI)Ie IIPUHIUIIBI OpraHu3alun
XUMHUYCCKOTO IMTPOU3BOACTBA.




HpOMLII_HJ'IeHHI)Ie CIIOCOOBI
MMOJIyuUCHUA Ba)KHEHIIINX BCIICCTB

96

XUMHUYECKOE 3arpsI3HEHUE
OKPY KarolIen Cpeibl U €ro
MIOCJIEICTBUS

97

XHUMHUS U 310POBbE YEIIOBEKA.
JlexapcTBEHHBIE CpeACTBA

98

Xnmust nuiny. Pons xumun B
o0ecreueHn ! IMUILIEBOM
0€30IaCHOCTH

99

Kocmernueckue n mapgromMepHbie
cpencTtra. beIToBast XuMust

100

XWMHS B CTPOUTEIIBCTBE.
Baxxneinmme cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTE€pUaJIbI

101

XUMUS B CEJILCKOM XO3SICTBE.
Oprannyeckre 1 MUHEPAJIbHbIE
yao0peHust

102

Cucremaruzanusa 1 0000IIEHIE
3HAHUW 110 TEME

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

102




YYEBHO-METOJIAWYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
IMPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUIA YYEHUKA

* Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., JIéBkuH

A.H., Axitmonepnoe o6mectBo «M3natenbctBo «IIpocBemienuey

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

HOUDPOBBLIE OBPA3ZOBATEJIBHBIE PECYPChI 1 PECYPChI CETHU
NHTEPHET

bu6mmoreka [IOK

Yuu.py

AKnace

PoOII

MOIII
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