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HOACHUTEJDBHAA 3AIINCKA

Pabouasi mporpamMmmMa o XMMUU Ha YPOBHE CpEHEro 001ero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannmn», TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSA
benepanpHOl 00pazoBaTeILHOM MporpamMMbl cpeiHero ooriero oopazoBanusi(DOIT
COO), npencraBieHHbix B denepaqbHOM T'OCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragapre COO, c yuérom Konuenuuu mnpemnojaBaHus y4eOHOTO IIpeaMera
«Xumus» B oOpaszoBaTenbHbIX opraHusanusx Poccuiickoit  deneparuu,
peaNu3yroIIMX OCHOBHBIE 00pa30BaTebHBIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3zputusa BocnuTanusi B Poccuiickoit @enepamuu Ha nepuox 1o 2025
rona» (Pacnopsxenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha YpPOBHE YIUIYOJIEHHOTO W3yYEHHUS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAYYHOTO oOpa3oBanus yuammxcs 10-11 kmaccos.
W3yuenue mnpeamera, peanuzyemMoe B YCIOBHAX auddepeHIMpoBaHHOTO,
npodUILHOTO OO0y4YeHMs, NPHU3BAaHO OOECIEeUnuTh O00IIc00pa3oBaTEIbLHYI0 U
OOILEKYJIbTYPHYIO TMOJTOTOBKY BBIIYCKHUKOB IIKOJIbI, HEOOXOJMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIMMCS YCIIOBHSM JKU3HHU B COIIMYME, a TAKXKe JIJIs
OpOAODKEHHUS OOyYeHHs B OpPraHM3alUgX NpPOoPecCHOHATBHOIO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBISETCS OJHON U3 NPUOPUTETHBIX JUCIUIIINH.

B mporpaMmme mno XWMHM Ha3Hay€HUE NpeamMeTa «XUMUS» IOJydaeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAralolMMU
nosoxkeHusiMu ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LENEH, COAEp KaHMUS,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHWN K YPOBHIO TOJTOTOBKH BBHITYCKHUKOB.
CBUIETENBCTBOM TOMY SBJSIOTCS CIEAYIOIIME BBINOJHIEMBIE MPOrPAMMOMN IO
XUMUH QYHKIIUH:

e WH(POPMAITMOHHO-METOUYECKAS, peamu3anusi KOTOpOW oOecreuynBaeT
MOJIyYeHUE TPEACTABICHUS] O TIIENSIX, COACP)KAHWU, OOIIeH CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS O0YUAIOIMINUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIAS, KOTOpas npeaycMaTpUBaeT
ONpPE/ICIICHUE: TPUHIUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEILHOCTU
U3y4YeHUs Y4eOHOro MaTepuaya, KOJMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIILHOM OCHOBBI
KOHTPOJII U OLEHKM OOpa3oBaTENbHBIX JIOCTHKEHUN OOydarommxcs B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Tporpamma asis yriyOaEHHOTO U3YYCHUST XHMUH:

e yCTaHABJIMBAaE€T WHBAPUAHTHOE MPEAMETHOE COJEp KaHHe, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX Mpoduiei, mperycMaTpuBaeT



pacupenesieHie M CTPYKTYpHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJlepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e 1aéT mpuMeEpHOE pacnpeaesieHue yueOHOro BpeMeHH!, PEKOMEHTyeMOT0 JIs
U3YYEHUS OTNIEIbHBIX TEM;

e IMpe/iaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh HW3YUYEHHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM HOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrayOJE€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOIIero o0pa3oBaHUsA, COAEPKATENBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
IPOrpamMMBel CpEIHETrO oOm1ero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JEHCTBUNA  00ydYaromerocss IO OCBOCHHIO
CoJIepKaHUs IpeIMeTa.

[Io Bcem Ha3BaHHBIM NO3ULMUSAM B IPOrpamMMe MO XMUMHH IMPENyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUHU Ha YpPOBHE OCHOBHOTO OOIEro
oOpa3oBanus. 3a npeeraMu yCTAaHOBIEHHON TPOrpaMMOil 0 XUMHUH 00s13aTEIbHON
(MHBapHaHTHOM) COCTaBISAIONICH cojaepXKaHUusl Y4eOHOro mpeameTra «XUuMUs»
0CTa€TCsi BO3BMOXKHOCTH BRIOOpA €T0 BAPMATUBHON COCTABIISIONICH, KOTOpas TOJDKHA
OTIPECIIATHCS B COOTBETCTBUU C HAIlPaBJICHUEM KOHKPETHOTO MPpOoduist o0yueHusl.

B cootBercTBUM ¢ KoOHuenTyaidbHbiMU moJoxeHusMu PI'OC COO o
HAa3HAUYEHUU TMIPEAMETOB 0a30BOro U YIIIYOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpPEAHEro oOIIero oodpa3oBaHUs
XUMHSI Ha YPOBHE YINIYOJNEHHOTO W3Yy4YE€HMs HANpaBlIeH Ha peaJu3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TAallOM MOJTYYEHHUS] XUMHUUECKOro 00pa3oBaHus
B paMKax M3yYEHHUS CIEUUATbHBIX E€CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCUUIUIMH B By3aX U OpPraHMU3alUsAX CpeHero npohecCuOHaIbHOr0 00pa30BaHusl.
B aT0 cBSA3M H3ydeHHE peaMeTa « XUMUsD OPUEHTUPOBAHO IPEUMYILECTBEHHO HA
paciiupeHue U yriayOJeHHe TEeOPEeTUYECKOW U MPaKTUYEeCKOW MOATOTOBKU
oOy4aromuxcsi, BEHIOPAaBUINX ONpeAeEHHBI Mpoduiab 00yyeHus, B TOM YHUCIE C
NEPCHEKTUBONM  MOCIAEAYIOIIETO TMMOJYYEHUSI XMMHUYECKOro oOpa3oBaHMs B
opraHuzanusx npodeccuoHanbHoro oOpaszoBanus. Hapsimy ¢ 3tuMm, B cBere
tpeboBannii ®I'OC COO k miIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (enepanbHON
00pa3oBaTenbHON MPOTPaMMBbI CpeTHEro 0011ero 00pa3oBaHus U3yueHHe IpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCHUTAHUS U COLUAIBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHHUE Yy HHUX OOIIEHHTEIIEKTYaTIbHbBIX
YMEHUM, YMEHHI paluoHaIM3aluyd y4eOHOro TpyJda M OOOOIIEHHBIX CIOCOOOB
JEATEIIbHOCTH, UMEIOIIUX MEKIUCIUIUIMHAPHBIN, HAIPEIMETHBIN XapakTep.



CocTaBngomuMy peaMera «XUMHUs» Ha YpOBHE YIIyOJIEHHOTO H3y4YeHUs
ABIAIOTCS  yriyOnéHHele Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpezaeneHnu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allMi COJEP)KaHMUSI ITUX KYpCOB B MporpamMme MO XHMHUHU 32 OCHOBY
npuHATHI ojioxxeHuss GI'OC COO o paznuuusax 6a30BOro u yriyojaEéHHOTO YpoBHEH
U3y4YEHUS MIpeIMeTa.

OcHOBYy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYeCKass XHMHS» COCTABISIET COBOKYIMHOCTh IPEAMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3Yy4EHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TOJydyaeT OmNpeneNiEHHOE TEOPETUUYECKOE JIOMOJHEHHE, I03BOJISIONIEE
OCO3HAHHO OCBOMTD CYHIECTBEHHO OOJIBIINN 00BEM (HAKTOIOrHUECKOro MaTepuaia.
Tak, Ha yriayOia€HHOM ypOBHE H3ydeHHs TpeaMmeTa obOecreueHa BO3MOXKHOCTH
3HAYUTENBHOTO YBEINYEHUS 00bEMa 3HAHUH 0 XUMUYECKUX SJIEMEHTAX U CBOMCTBaX
UX COEJMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHUsI IPEJCTaBICHUI O CTPOCHUU
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIHid,
paccMaTpPUBAEMbIX C TOYKHU 3PEHUS XUMHYECKOW KUHETUKU U TEPMOIMHAMUKH.
N3yuenne nepuoauueckoro 3axkoHa u Ilepmogumdeckold CHCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPyeTCsi Ha COBPEMEHHBIX KBAHTOBOMEXaHHMUECKHX MPEACTABICHUSIX
O CTPOCHHMM aToMa. XHUMHUYECKas CBSI3b OOBSICHIETCA C TOYKH 3pPEHUs
HHEPreTUUECKUX U3MEHEHUH npu e€ 00pa30BaHUU U PA3pPYyIICHUH, a TAK)XKE C TOUKU
3peHusi MeXaHu3MoB €€ oOpa3oBaHus. M3ydeHHe TUIIOB peaKLUMil JOMOIHSIETCA
dbopMUpOBaHHEM TPEACTABICHUH 00 AJIEKTPOXUMHUYECKUX TpoIeccax |
AJIEKTPOJIN3E PACINIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMuu pu
PacCCMOTPEHHH PEaKIMOHHONW CHOCOOHOCTH COSAMHEHUW ynemseTcs ocoboe
BHHUMAaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIlHii.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIEp >KaHUE KypCOB XUMHH YTITyOIEHHOTO
YPOBHSI M3yU€HHUS JIJIsl KJIACCOB ONMpPEAEIEHHOr0 Mpoduils (rIaBHBIM 00pa3oM Ha HX
CTPYKTYpPYy M XapakTep IOTOJHEHUW K OOIIell cucTeMe MpPEeIMETHBIX 3HAHHM )
OKa3bIBAIOT BIIMAHUE CMEXHBbIE NpeaMeThl. Tak, Hampumep, B COACPKAHUU
npeaMeTa Juist KJIaCCOB XUMHUKO-(U3UUECKOTO Mpoduiis O0bloe 3HaYeHHE OyayT
MMETh DJIEMEHThI Y4eOHOro Matepuasa rno oouieit xumuu. [Ipu nuzyyenuu npeamera
B JIAaHHOM CJIy4yae akUEeHT OyAeT cJenaH Ha OOIIHOCTh METOJOB MO3HAHUA,
OOLTHOCTH 3aKOHOB U TEOPUI B XMMHUH U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsI TEOPUS
(MoJeKysipHast Teopust B PU3MKE), 3aKOHBI COXPAHEHUSI MacChl U SHEPTHH, 3aKOHbI
TEPMOJIMHAMHUKH, dJICKTPOJIH3a, MPEACTABICHUS O CTPOSHUH BEIIECTB U IPYTOE.

B TO e Bpems B cojaepkaHUU TMpeAMeTa Uil KIACCOB XHUMHKO-
ouosioruyeckoro mpoduisi 60BN yASIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumusi. B 3Tom cirydae mpenocTaBiseTcs BO3MOXKHOCTh JIJ1s 00Jiee 00CTOATEIHHOTO



paccMOTpEeHHs] XUMUYECKON OpraHU3aIiy KIETKH KaK OMOJIOTHYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJIAT, K IIPUMEPYy, TaKME€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JAUMHIBI, OCTIKHU, YTIIeBO/IbI, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu aToM 3HaHMS O
COCTaBE M CBOMCTBAxX MPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’aT OCHOBOM /JIi M3Y4YEHUS CYIIHOCTH MPOLECCOB (POTOCHUHTE3A, JbIXaAHUS,
NUILEBAPECHMUS.

B mnmane QopmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
0O0IlIeHay4YHBIX METOJIOB IMO3HAHMS U OIbITA TPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HaHUN U3y4YeHHEe mpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeaMeTaMy, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TakKe,
KaK Ha YPOBHE OCHOBHOTO U cpeaHero o0iiero oopazoBaHus (Ha 0a30BOM ypOBHE),
3aja4uell MEepBOCTENIEHHON 3HAUYMMOCTH SIBJSIETCS (DOPMHUPOBAHME OCHOB HAyKH
XUMHH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUUECKON e TEIIbHOCTH
YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pemenue 3ton 3agaumn Ha
yrayOnEéHHOM YpOBHE H3YYEHHsS MpeAMeTa MpeArnojaraeT peaju3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B oOecleyeHUuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJiemM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAILHOTO MPHUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl UEJIOBEKa, a TaKXKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;

e OCBOCHHME CHUCTEMbl 3HAHUHM, JIEKANIMX B OCHOBE XHMHUYECKON
COCTaBIISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbBIX
IIOHATHM, 3aKOHOB M TEOPUU XUMHUH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJEKYISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUsS XMUMHUYECKUX PEAKLUUU, O
XMMHYECKOM PaBHOBECHUHU, PACTBOPAX U JUCHEPCHBIX CUCTeMax, 00 00Iux
Hay4HBIX MPUHLIMIAX XUMUYECKOTO POU3BOACTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HAaHHOTO MTOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KJIIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHUMHUH, A OOBSICHEHHS U



MPOTHO3UPOBAHUSI SIBICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;
TPAaMOTHOTO pelieHus: MpooJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKU C IIO3UIHAI DKOJOTMYECKON 0€3011acHOCTH MOCIIEACTBHIA
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBSI3aHHOWU C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOneHre MpeCcTaBIeHUN 0 HAyYHBIX METOAaX MO3HAHUS, HEOOXOIMMBIX
JUISL TIPUOOpETEHUS YMEHUW OPHUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUSI XMUMHUYECKHX SBJICHUM, HMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKOMN JEATETbHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnnane peanuzanuy NEepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
(GYHKIMI [ET0CTHOM CHCTEMBI CpelHero oO0miero oOpa3oBaHUsS MPH W3YYCHHUU
npeanMera  «XuMus» Ha  YrUIyONE€HHOM ypoBHE 0COOYI0  aKTyaJbHOCTb
nproOpeTaroT Takue LEeNH U 33/1a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUN MPUPOJBDI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIATHBIX HCCIIEIOBAHUNM B XUMHH, (POpMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W [IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO H  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHUS
00IICYCTIOBEUECCKHX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOLIEHHUSI K caMoOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBUIO YCIIEITHOW MpOodeccHOHaIbHOM U 00IIECTBEHHOM AeSTENbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMHpOBaHUE YMEHUN M HABBIKOB Pa3yMHOI'O MPUPOJOMNOIL30BAHMS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYphl, IPUOOPETEHNE ONBITA OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTUYECKOMN AEATENBbHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIS U3YYCHUSI XUMHUHM HA YTITyOJIEHHOM
YpOBHE cpeaHero obiiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKOM XMMMH.

[TpenmMeT 1 3HaUEHUE OPraHUYECKONW XUMHUH, IPEACTABIEHUE O MHOI000pa3uu
OpPraHUYECKUX COCIUHEHUN.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHplE BO3MOXKHOCTH aToMa yriaepoaa. XHMHUYECKas CBA3b B
OpPraHMYECKUX COEAMHEHUAX. TUIbl THOpUIN3aLUY aTOMHBIX OpOUTaIel yriepoaa.
Mexanu3mbl  00pa3oBaHMsS KOBAJEHTHOM CBsI3U (OOMEHHBII M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoilHas cBA3b. CrOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM panukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble M CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (QOpMyJbl pPAa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpalllEHHas,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OneKTpOoHHBIE A3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHNH (MHAYKTUBHBIN U
Me30MEpPHBII 3P PEKTHI).

[IpencraBinenne o knaccupukauuum oOpraHndyeckux BemiecTB. [lonstue o
¢yHKIMOHaNbHOU rpynmne. ['omosnorus. I'omonoruueckue psaael. CucremMarudyeckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcoOeHHOCTH U KiacCU(PHKAIMS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaIICHUI:
03HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEILECTB U MaTepUaiaMH Ha UX OCHOBE,
OMBITHI 110 NPEBPALLECHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHWU (IUIABJICHHE,
oOyraMBaHUE M TOPEHHE), KOHCTPYHPOBAHHME MOJENEH MOJEKYJl OpraHUYeCKHX
BEILECTB.

YraeBoaopoasnl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIAaTypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XUMHYECKUE CBOMCTBA aJKAHOB: PEAKUWHM 3aMEUICHHS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, IUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXAaHU3ME PEAKINN paJUKaIbHOIO 3aMENICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHUS Y XUMUYECKUX CBOMCTB MaIbIX (IIMKJIOMPOIIaH, IMKIO0yTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, MUKJIOTEKCaH) IUKITI0AKaHOB. CIIOCOOBI MOTYy4YEHUS U TPUMEHEHNE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-TUOPUIU3aIIHs
aTOMHBIX OpOuTajeil yriaepona, 6- U m-cBa3u. CTpyKTypHas U reoMeTpuyueckas
(umc-tpaHc-) uzomepus. OU3nyeckue CBOKWCTBA AJIKEHOB. XMMUYECKHE CBOWMCTBA:
peaKuuy MPUCOCOUHEHMS, 3aMEIICHUS B O-IIOJOKEHHE NpPH JIBOWMHOW CBS3H,
noauMepusanuu 1 okucieHus. IlpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakuun
Ha JABOWHYIO CBs3b. CIIOCOOBI MOTYyUYEHUS U TPUMEHEHNE AJTKEHOB.

Ankxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JIUPOBAHHBIC,
Kymyaupoganuvie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepuszanust COnpsiKEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U IPUMEHEHUE aIKaUEHOB.

Anxunbl. ["'oMonmoruueckuii psifi aTKUHOB, 001Ias GpopMyIia, HOMEHKIATypa U
n30oMepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiys aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XHUMUYECKHE CBOMCTBA: PEAKLIUU IPUCOCAUHEHUS, TUMEPU3ALINHI U TPUMEPHU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTtBeHHbIe peakiiuyi Ha TPOHHYIO CBA3b. CIIOCOOBI TOMyUYEeHHS W IPUMEHEHUE
AJIKWHOB.

ApomaTudecKkue YrieBoJOpoabl (apeHsbl). ['oMolorMuecKkuil psi apeHoB,
obmas ¢hopmysa, HOMEHKJIATYpa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHEe CBONCTBA apEHOB. XUMHUYECKUE
CBOMCTBa 0EH30J1a U €r0 TOMOJIOTOB: PEAKIINK 3aMEIICHUS B OCH30JIBHOM KOJIBIIC U
YIJIEBOJOPOJAHOM PAJMKAIIEC, PEAKUUHU IPUCOCIAMHEHHUS, OKUCICHHE TOMOJIOIOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTtupoia. [lomumepusanus ctuposa. CrocoObl MOTyYeHUS U
MIPUMEHECHUE aPOMATHUYECKUX YTIIEBOI0POIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKThl ero nepepadbotku. CrnocoOsl nepepadboTku HeTH:



MEPErOHKa, KPEKUHT (TEPMUYECKUM, KATATUTHYECKUH), pUGOPMUHT, TUPOIIHU3.
[TpomykThl mepepaboTku HEPTH, NX TPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCaMU YTJIEBOIOPO/IOB.

DJIEKTPOHHOE CTPOECHUE TaJOrCHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMELICHUs] TajoreHa Ha THUAPOKCOTPYIIY, HUTPOTPYyNIly, UHAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHnpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wWENOUd. B3auMOIelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[lonsatue 0 METAJIIOOPTaHUYECKUX COEUHEHHUSIX. Hcnonp3oBaHue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NIECKUX CBOWCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kalivis, B3aWMOJICHCTBUE AallETUIICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yIaepoia ¥ BOAOPO/1a B OPraHMYECKUX BELIECTBAX, OJIyUEHHUE STUIICHA U U3yUYECHHE
€ro CBOWCTB, O3HaKOMJIeHHE ¢ KoJutekiusmMu «HedpTe» 1 «Yromwy, ¢ obpasnamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
rajgoreHNpPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[Ipenenpubie ogHOaTOMHBIE COUPTHl. CTpoeHUE MOJIEKY]l (HAa MOpUMEpPE
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CIHUPTOB. BomopomHble CBS3M MEXKIAYy MOJIEKYJIAMH CIIUPTOB.
XWUMUYECKHE CBOWCTBA: pEAKUHUHM 3aMENICHUs, JerujpaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCIIOTAMH.
KauecTtBeHHas peakiiysi Ha OJHOATOMHBIE CIIUPTHI. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHble CHUPTHl — ASTUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHHS, B3AUMMOJAECHCTBUE C OPTAHUYECKUMU U
HEOPraHUYECKUMU KHCIIOTaMH, KAYECTBEHHAs! PEAKIIUsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBieHne o MEXaHU3ME PEAKIM HYyKJI€o(UIBHOTO 3aMelnieHus. JleficTBue Ha
opranusMm yenoBeka. CriocoObl MoTy4YeHus: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNIBl H
oenzonbHOrO sAnpa. duszmueckue cBoicTBa ¢GeHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (penomna. KauecTtBeHHble peakiuu Ha (eHosn. TOKCHYHOCTh (peHoma.
Crnioco0ObI osryueHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoIOTHYECKUE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMICTBA aJbJETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLINU IPUCOETUHEHUS.
OxucieHue anpAEeTUAOB, KaueCTBEHHBIE peakuuu Ha anbaerujapl. CrocoObl
MOJIyYeHUS] U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OHOOCHOBHBIE NIPEENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMeHKaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CJIOXHBIX 3(pupax. MHOroo6pasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICUHOBASA, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOU Cpelie.

XKupsl. CTpoeHue, pU3NYeCKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1EeNo4HoM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwras xapakTepucThka yriaeBooB. Kinaccudukanus yrieBoaoB (MOHO-, AU-
U ronucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajakro3a, puodosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIIKME U HEBOCCTAHABIMBAOIINE AUCaXapuabl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIK0JIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAaUYEeCTBEHHAsl PEaKIHUs C HOJOM. XHUMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsrue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



DKCIepUMEHTAIbHbIE METOJbl H3YyYEeHHUS BEUIECTB W HMX IPEBpAICHUN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBACTUJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUAOM
nuammuncepeopa(l) u ruapoxcunom meau(1l)), peakius raumnepuna ¢ TUAPOKCUIOM
meau(1l), xuMuueckue CBOICTBA pacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJECHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeiicTeue Kkpaxmasua ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAJIbHBIX 3a7ad 1o TemMaM «Crnuptel U (EHOIbI»,
«Kap6oHoBbIe KUCTOTHI. C0KHBIE YPUPHD».

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKkue W apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenuie Moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIVH — IPEACTABUTENIb aMUHOB apOMaTH4ECKOro psiga. CTpoeHNne aHUIIMHA.
B3auMHOe BiMsHME Tpynm aroMoB B MoJekysne aHuwiuHa. (OcoOGeHHocTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIC peakiui Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAENbHbIE PEICTABUTENH O
AMUHOKHUCJOT: TJMUWH, anaHuH. @Du3nueckue CBOKWCTBA  AMUHOKHCIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHCHUM, peaKIus MOJMKOHIACHCAIINKM, O0pa30BaHWE TMENTHIHONW CBSI3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIIN3 IENTUAOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAlCHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30TCcoAepKallle OPraHUuYECKHe COeTUHEHUS» U «Pacrio3HaBaHre OpraHUYEeCKUX
COCIMHEHUI.

BbicokoMOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUNA —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPONIUIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus U epepadoTKa MaacTyKa.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALIME MTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MoJekyIsspHOW (QOpPMYIbl OPraHUYECKOTO COEIUHEHUS II0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIUX B €r0 COCTaB, HAXO0XKICHUE MOJIEKYJISIPHOU
(bopMyIIbl OPraHUYECKOro CoeIMHEeHUsI TI0 Macce (00BEMY) IPOYKTOB CrOPaHus, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKLIUU HW/WUIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOWU (OpMyJbl OPraHMYECKOTO BEIeCTBa Ha
OCHOBE €T0 XWMHUYECKUX CBOWCTB WJIM CIIOCOOOB IMOJYYCHHUS, OMPEICICHHUE JTOJIH
BBIX0/1a MTPOYKTa PEaKIUU OT TEOPETUIECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YYEHUU OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIh30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaKk M TMOHSATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE IOHATHUA: SIBICHUE, HAYYHBIA (haKT, TUIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, W3MEPEHHE,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OdJEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJl0, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBa, (PU3MUECKHE BEJIMYUHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,
dboTocuHTE3, nAbIXaHWE, OENKHU, YIJIEBOJbI, >KUPbI, HYKIEHHOBBIE KHUCIOTHI,
(bepMEeHTHI.



['eorpadus: mone3Hpie UCKOMIaeMble, TOTUINBO.
TexHOomorusl: NHILEBbIE NPOAYKTbI, OCHOBBI PAalMOHAJIBHOIO IMUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTtOMHBIX siAep. XUMUYECKUM 31eMeHT. M3otomnbel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCJIA. DHEPTETUUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamus XuMI4IecKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHbIE KOHPUTYpaIlUUd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(DUTYypalii HOHOB.
DIEeKTPOOTPUIATEBHOCTbD.

[Tepunonnueckuit 3akoH u Ileprnoanueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. Menneneera. CB43b NepUOIUUECKOro 3akoHa U [leproanveckoil cUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHUYECKUX JIEMEHTOB ¥ 00pa3yeMbIX UMU
MPOCTBIX U CJIOKHBIX BEILIECTB 110 TPYIIaM U MepUoiaM. 3HAYCHHE TEPUOANIECKOTO
3akoHa /[.1. Menaeneena.

Xumuyeckass CBsSI3b. BuHIbI XUMUYECKOW CBSA3U: KOBAJEHTHAs, HOHHA,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. JHEPrusi U JMHa CcBsi3U. [1osIpHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3U. KpartHbeie cBsa3u. BongoponHas CBA3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COeTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiienrie 0 KOMIUIEKCHBIX coequHeHusIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHIbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemiectBa  MONEKYISIPHOTO M HEMOJEKYISIPHOTO  CTpoeHusl.  Turibl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucreMax. MictuaHble pacTBopsl. [IpencraBinenne o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0JIsl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. Kpucranioruaparsl.

Krnaccudukaiys n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpHUBHAILHbBIE
Ha3BaHHUS OTJEIBbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMU4ecKuX peakifii B HEOPraHMYECKOW U OpraHuyecKou
XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAHEHUs W MPEBpalCHUS
DHEPTUU TPU XUMHYECKUX pPeakinusiX. TermnoBbie d3Q(PEKTh XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOM peakiuy, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (DaKTOPOB.
['omoreHHbIE U reTeporeHHble peaknuu. Karanus u kataaus3aTopsl.

OOpatumbie 1 HEOOpaTUMBIE pEeaKIMu. XUMHUECKoe paBHOBecue. KoHncTanTa
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIONIAE HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHU: TeMIEpaTypa, JAaBJICHUE U KOHLIEHTPAlMU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DOnextponutnyeckas gucconmarus. CuibHBIE €W CclIaOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpaibHas,
nienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
HOHHOI'0 OOMEHA.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxneiimme OKUCIATETW W BOCCTAHOBHTENIW. METOa 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUS BELIECTB W MX MPEBPALLCHHIA:
pa3loKEHUE TNEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTaln3aropa, MOIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNUE PEaKIINii MOHHOTO 0OMEHa, ONIPEICIICHHE
Cpedpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YYEHHE BIMSHUS PAIUUHBIX
(GakTOpoB Ha CKOpPOCTh XHWMHUYECKOW PpEAKIUU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHMS HEMETAIUIOB (Ha MpUMepe KUCI0poia, cepbl, hocdopa u
yriepoaa).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMU U HEMETAJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ napuabl. TonmBHbIE
DJIIEMEHTHI.

["anorensl. Haxoxaenuwe B mpupoje, cnocoObl MoJydeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBogopobl. BaxHenmme Kuciopoacoaepxaime
COCIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHos. [IpumeHenune rajJoreHoB U UX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxaenue B TpHUPOJE, CIOCOOBI TONYYCHHS, (PUIHUECCKUE W
xumudeckue cBoiictBa. CepoBogopon, cynbbumasl. Oxcun cepsi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX cou. OcCOOEHHOCTH CBONCTB CEPHOU
KUCJIOTHL. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOdy4YeHus, (punyeckue u
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIBI a30Ta. A30THUCTas U a30THAS
KHUCIIOTHI ¥ X coyi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue a3ora
U €ro COeIMHEHHI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B npupone, crnocoObl MOMy4yeHUs, (U3UYECKUE U
xumuueckue cpoiictBa. Dochuabr u dochud. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbIe
yIoOpeHwUsI.

VYrinepoa, HaxoXIAeHUE B NOpuUpojae. AJUIOTPONHbIE  MOJIU(PHUKALUU.
®duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEHIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yrombHas kuciora u eé€
coyid. AKTHUBUPOBAHHBIA yrojb, aacopomus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThiX BeliecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3ndecKkue u
xumuyeckue cporictBa. Okcun kpemHuA(IV), KpeMmHHEBas KHUCIIOTa, CUJIMKATHI.
[Tpumenenue kpemuust u ero coequHeHnid. CTEKII0, €ro MOJy9YeHHEe, BUIBI CTEKIIA.

[Tonoxenue MeramioB B [lepuonnueckoid cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCc0OEHHOCTH CTPOEHMS DIIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmue
¢dbusnyeckue cBoricTBa MeTauioB. [IpuMmeHeHne MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIOB.

ONEeKTPOXUMHUUYECKUNH pA HampspDKeHuid  MeTaywioB.  OOmme  crnocoOsb

NOJyYeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMetaiutyprusi. [lonarue o xoppo3uu MeramwioB. CrocoObl 3alllUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MeTamwioB [A-rpynmsel Ilepuonnyeckoil cuctemsl
XUMHYECKHX 3JIeMeHTOB. HaTtpuii u kanuii: moixydenue, Gu3nyeckue 1 XUMHUIECKHe
CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUIA.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckolt CUCTEMBI
XUMUYECKUX DJIEMEHTOB. Marawii W KaublUil: MoixydeHue, (HU3NYECKue Hu
XMMHYECKME CBOWCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M HUX COCIUHECHUM.
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

ATIOMUHMI: NTOTy4YeHue, pu3nyeckue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIeCTBA M €ro CcoeauHeHUH. AMQOTepHble CBOICTBA OKCHlA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmiast xapakTepucTuka MeTaiioB moOouHbix mnoarpymnmn (b-rpymm)
[Teproan4ecKoOi CUCTEMBI XUMAYECKHUX 3JIEMEHTOB.

du3znuecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuasl u
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonyUeHre u npuMEHEHHE XpoMa.

Ou3nyueckne M XUMHUYECKHE CBOMCTBA MapraHiua M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znyecKkrue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCuapl,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHne Kesesa u
€ro CIJIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHuil. [lomyyenne u
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[AHKA U €r0 COeIUHCHUM.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydeHue oOpaslloB HEMETaUIOB, ropeHue cepnl, docdopa, xenesa, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA U jKeje3a C pacTBOpPAMHU KHUCIOT U
nieIoued, KaueCTBEHHbIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPOJIa
U KaTUOHBI METAJIJIOB, B3aMMOJICHCTBUE THUIAPOKCHUIOB aIOMUHUS U IIMHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«Tanorensr», «Cepa u e€ coemuHeHus», «A30T u (hochop U UX COCTUHECHUSY,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIII.

XuMHuA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedyecTBa. [loHsTue
0 Hay4YHBIX METO/IaX MO3HAHUS U METOJI0OJIOTUH HAYYHOTO ucciieqoBanus. HayuHbie
MPUHITUIIBI OPTaHU3AIMN XUMHUYECKOTO MPOU3BOCTBA. [I[pOMBINIIIEHHBIE CTIOCOOBI
MOJYYEHHS] BaXKHEWIIINX BEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTHI, MeTaHoa). [I[poMbIlIeHHbIE CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XUMHYECKOE 3arp3HEHUE OKPYIKAIOIIEH CPEIBI U €T0 MOCHEACTBUS. POJIb XUMKU B
o0ecIieueHnr IHEPTEeTUIECKON O€30MaCHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JICKAPCTBEHHBIX MPENApaToB. Poilb XMMUM B pa3BUTUU MEIULIUHBI.
XUMHS TIMIIKA: OCHOBHBIE€ KOMIIOHEHTHI, MUIIEBbIE J00aBkU. Ponb xumuu B
obecrneueHnu nuieBoi 0e3onacHoctu. Kocmetnueckue u napproMmepHbie CpeICcTBA.
beitoBass xumus. [lpaBuna 6e30macHOTO WCIONB30BAHUS TPEMApaToB OBITOBOMU



XAMUU B TIOBCEIHEBHOW JKW3HU. XWUMHS B CTPOUTEIICTBE: BAXKHEUIIINE
CTpOUTENIbHbIE MaTepuaibl (LIeMEHT, OeToH). XHUMHA B CEIbCKOM XO3SHCTBE.
Oprannueckrue W MHUHEpanbHble yaoOpeHus. CoBpeMeHHbIE KOHCTPYKIMOHHbBIE
Marepuaiibl, KpacKH, CTEKJIO, Kepamuka. Marepuansl Il 3JIEKTPOHUKH.
Hanorexnonoruu.

Pacuérnbie 3anaumn.

Pacuétpl: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEILIECTB, MaCChl
(00BEMa, KoIMUecTBa BEUIECTBA) MTPOIYKTOB PEAKIIMH, €CJIA OJJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTA PEaKLUU, €CIH OJHO
M3 BEUIECTB JAaHO B BHJE pACTBOpa C ONPEACIEHHOM MACCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJIM U MOJIIPHOM KOHLIEHTPALIMU BELIECTBA B
pacTBoOpe, JOJIM BBIXOAA NIPOIYKTA PEAKLIUNA OT TEOPETUUECKHA BO3MOMKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  HM3yUYCHUH OOImed W
HEOPraHUYEeCKOM XMMMH B 11 Kilacce OCyIIECTBIISIETCS Yepe3 UCIIOIb30BaHUE Kak
00X €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHATHH, MPUHATHIX B OTIEIHHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (pakT, runoresa,
TEOpusi, 3aKOH, aHaJIU3, CUHTE3, KJIacCH(pHUKaIus, NePUOAUYHOCTb, HAOIIOIEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJIECIIMPOBAHHUE.

duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONbI, pAIUOAKTUBHOCTh, MOJIEKYJIA, JHEPI€TUUECKNN YPOBEHB, BEILIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHUE BEIEeCTBA, WJCalbHBIM ra3, (usnyeckue
BEJIMYMHBI, EAUHULBI U3MEPEHUS, CKOPOCTh, SJHEPTUS, Macca.

buonorus: knerka, opranusm, 3KocucTema, onocdepa, MeTadboan3M, Makpo- U
MUKpPOAJIEMEHTBI, O€NKHU, KUPBI, YIJIEBOJbl, HYKICHMHOBBIE KUCIOTHI, (hEPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BEILLIECTB U IOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
pecypchl.

TexHoIorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIUs, CTPOUTEIbHBIC
MaTepUalibl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHILEBAsA MTPOMBIILICHHOCTD,
dbapmaneBTUUECKast IPOMBILLIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CUCTEMHO-IEATENLHOCTHBIM TOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKIAHCKOW HMACHTHYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJICHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTUIECKON KyIbTYPhI; CHOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA [IO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3aii o0pa3oBaTeIbHON N1eITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyarouuxcsi B IMpoliecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00SI3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjiiaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTHU MPU CO3TaHUH YUSOHBIX
MIPOCKTOB, PEIICHUH YUYeOHBIX U MO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUN XUMAYECKHIX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U PAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCEAYIONIEM aHAIU3E
uH(OpMAIUH O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHWBATH CUTYAIINH, CBSI3aHHBIC C XUMHYECCKUMU SIBICHHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbSA:

NMOHMMAaHUSA [IEHHOCTEeH 3M0poBOro u Oe3omacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHus C BELECTBAaMU B OBITY,
TIOBCETHEBHOM JKHU3HH, B TPYAOBOH JESITEILHOCTH;

MOHUMAHUS I[IEHHOCTH TPAaBWJI WHIUBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCJICJICTBUN W HEMPHUSATUS BPEAHBIX MPHUBBIUCK (YHOTpeOICHUS
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
JESTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
JIeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/ad
COIMATTLHOW HANPABIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY U3yUEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN TI0 XUMUU;

YBOKEHHUS K TPYLy, JTIOASIM TPyia U pe3yibTaTaM TPYAOBOH ACSITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHOH TpaeKTOpHUU
obOpasoBanusi, Oymymiel npodeccuu W peann3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpebHOCTeH 00111eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

IKOJIOTUYECKH IIEIeCO00Pa3HOT0 OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHYECKHX MpoOJeM, BIUSHUS
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATLHON CPEIbI;

OCO3HaHUS HEOOXOJAMMOCTH WCIOJB30BaHUS JIOCTIDKEHUH XUMHUH IS
pENICHUs BOIPOCOB PAIMOHATLHOTO MPUPOAOTIOIE30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUW, MPUHOCAIIMX BpEI OKPYKAOILIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMpHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBAN U MPEIOTBPAILATD HUX;

HAJIM4MsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
NPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHNUs. 00 OKPYXalOIIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/IaHNUN
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B PEIICHUU IJIOOATBHBIX MPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBOM U
HKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEMIHOTO TPY/Ja ¥ IKOJOTUYECKH KOM(POPTHOM KMU3HU KaKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA UIA aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LIEJIbIO MOIYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XHWMUYECKHUE 3HAHUS JiA
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cdepax mpodheccuoHaTbHON
NEATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbie pe3ylbTaThl OCBOEHUS MPOTPaMMbl M0 XMMHH Ha YPOBHE
CpemHero o0I1ero oopa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUS  MHPOBO33PEHHUS  OOydYaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIC) OOIICHAayYHbIE TOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U cleuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, YHEPIHs, SIBJICHHE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, KCCIIeI0BaHNE, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHEC);

yHUBEpCallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTLHON
TPAaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarOIINXCS,;
CIIOCOOHOCTH oOyJaroImxcst HCIIOJTh30BATh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEATh LU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS 1JI1 OOBSICHEHUsI OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BBHIOMPATh OCHOBAaHWUS W KPUTEpUH s KJIACCH(PUKAIIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh TMPUYUHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOIbI U 3aKJIFOUCHUS,

MPUMEHATH B MPOIIECCE MO3HAHUS MCIOIb3YEMbIE B XUMUHU CHUMBOJHUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATHL MOCIBHBIC TTPEACTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) 2JIEMEHTa, XUMU4YecKasi popMylia, ypaBHCHHE XUMUUECKON PEaKIIuu
— TIPU PEIICHUH YYCOHBIX MO3HABATENBHBIX M MPAKTHYECKUX 3a7a4, MPUMCHSTH



Ha3BaHHBIC MOJICTBHBIC MPECTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XMMHUYECKHUX
peakuuii;

(dbopMynIupoBaTh eI U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJI0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATENIbCKOM UM MPOEKTHOU
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MIOMCKY METO/I0B PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3TUYHBIX METOOB
MO3HAHUS.

3) pabora ¢ nunopmanuei:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(Opmanuu (Hay4IHO-
NOMYJsSIpHAas JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IpE/ICTABIICHHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEIECIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpPEIACTaBICHUSA
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMaren: TpPUMEHITh MEXNpeIMeTHbIe ((hU3nYecKue U MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.



KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIEC 1eliCTBUA:

3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI B XO1€ AWaJIOra U/ UiH
JTUCKYCCHH, BBICKA3bIBATh HJIeH, (POPMYIUPOBATH CBOM MPEIIOKCHUS
OTHOCHUTEIILHO BBITTOJIHCHUS TIPEIIOKEHHON 3a]1a4H;

BBICTYIIaTh C IPE3CHTAIlMed Pe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HIIM COBMECTHO CO CBEPCTHHKAMHU TP BIMIOJTHCHHH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThI 1O MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOro MpoeKTa, U (HOpMyIMPOBATH BBIBOIBI
10 pe3yJibTaTaM IMPOBEAEHHBIX HMCCIICIOBAHUN IMyTEM COTJIAaCOBAHUS IO3MIUN B
X0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

PerynasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO ITUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITeIbHOCTD, OmNpenessist e€ Mead W 3aJayd, KOHTPOJIUpPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpeniaraeMblii alropuT™M JEHCTBUH IpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CHOCOO MX peHIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIJIATh CAMOKOHTPOJIb JIEATENbHOCTH Ha OCHOBE CaMOaHaju3a U
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIEe pe3yabTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUHU Ha yTrIyOJIEHHOM
YPOBHE Ha YpOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOUYAIOT ClielUPUUECKUe AJis
y4eOHOro npeaMera « XuMHUs HaydHbIE 3HaHUS,, YMEHUS U CIIOCOObI JEHCTBUMN 1O
OCBOCHHIO, HHTEPIIPETAIIUU W MPEOOpPa30BaHUIO 3HAHUM, BHUJBI JEITEIHHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHEHHWIO 3HAHWUW B PA3IMYHBIX Y4EOHBIX
CUTYaIMX, a TAKXKE B PEaNIbHbIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHUEH. B
nporpaMme MO XHMHHM TPEIMETHbIE PEe3yJbTaThl MPEACTABICHBI [0 ToJaM
W3YUYCHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUNA: O MECTe W 3HAYCHUM OPTraHWYECKON
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIEeYEeHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHUYECKOM, SIHEPreTUUECKON U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUA HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U palMOHAIBHOTO
MIPUPOONOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUS W OOIIEH KyJIbTYpPbhI
YeJI0BEKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/10POBBIO
Y IPUPOJHOU CPELE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAu3aluus AaTOMHBIX oOpOuTaned, HWOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasi), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAINEe OPraHUYECKUE COETUHEHHSI, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DdHEPruu TMpU XUMHUUYECKUX PpEaKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUI; IPEICTABICHUS O
MEXaHM3MaX XHMHYECKUX peakui, TEPMOJUHAMUYECKHMX M KHUHETUYECKHUX
3aKOHOMEPHOCTSIX X MIPOTEKAHUS, O B3AUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl 1 u Il pona);
(dbakToIOrNYECKUe CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MaCHOM
WCIIOJIb30BAHUU BAXKHEWINIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JEATEIIbBHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHITUIIAX XUMUYECKOTO TIPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, MepepadboTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY IS COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMl  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



W3TOTaBINBATh MOJCIIA MOJIEKYJI OPTaHUYECKUX BEMIECTB ISl WILTIOCTPAITUU
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh WU3YYCHHBIX
OpraHUYECKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEéHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS JJISI OTIACIBHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOMYOJ, TJIMIIEPUH,
STUJICHTJIMKOJbL, (eHon, dopMaabaerua, aneTaibIeruj, aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbBMUTHHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPYyKTO3a, aHWUJIWH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3h);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepPU30BaATh COCTAB, CTPOEHUE, (PU3UUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIJIACCOB
OPraHMYECKHUX BEILIECTB: aJKAHOB, [IUKJIOATKAHOB, AJIKEHOB, aJIKaIMCHOB, AJIKUHOB,
apOMAaTUYECKHUX YTIEBOAOPOJIOB, CIUPTOB, aJbJACTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIJIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCTUHEHUNH M AMUHOB,
aMUHOKHUCJIOT, O€JIKOB, YIJEBOJOB (MOHO-, JM- W  TOJHCAXapujoB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIHH C WCIOJIB30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- U M-CBS3M), B3AUMHOTO BIIMSTHHSI aTOMOB
Y TPYII aTOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
CBhIPBS (HE(PTh, MPUPOIHBIN ra3, yrojb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
pUMEHEHHUE TIPOYKTOB NEpepadOoTKu;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHbBIE OTIEPALIUH MBICIUTEIIbHON
NEeATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 0000IleHHEe, CHCTeMaTH3aluIo,



BBISIBJIEHHE PUYUHHO-CIIEICTBEHHBIX CBSI3€W — JJI U3YUEHUSI CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUI: BBISIBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MNOHATUSIMUA U TIPEJICTABJICHUAMH JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
0oJee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHMS MO OPraHUYECKOW XUMHUH JJIsi OOBACHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOAUTH PACUETHI [10 XUMUYECKUM (POpMYIIam
U YpPaBHEHUSAM XMMHYECKUX DPEAKUMWA C UCIOJIb30BAaHUEM (PU3UYECKUX BEIHYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOW (QOpMyJIbI
BEILECTBA 10 U3BECTHBIM MACCOBBIM JOJSIM XMMHYECKUX AJIEMEHTOB, IPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TO3ULIMHA  HKOJIOTMYECKOM  0e30macHOCTH  MOCHEACTBUS ~ OBITOBOM U
IPOM3BOJCTBEHHOMN ACSITEIFHOCTH YEJIOBEKA, CBA3aHHOM C MepepabOoTKOM BEIIECTB,
WCITOJIH30BATh TOJYYCHHBIE 3HAHUS I IPUHATHS TPAMOTHBIX PEIICHUN mpobdieM
B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKANA SKCHEPUMEHT (MOJIy4YEeHHE W H3YyYEHHE CBOMICTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE PEAKIMH YIJIEBOJOPOAOB pPAa3IMYHBIX KJIAaCCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IMIPABUII
0e30macHoro OOpalleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMynupoBaTh 1Edb HCCIENOBAaHUS, NPEACTaBISATh B pa3iudHON ¢dopme
PE3yNbTATHI AKCIIEPUMEHTA, AHATIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUsI B OBITY U
TPYJOBOM NIEATEIIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYKAOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO0 JAEWCTBUS HA >KUBBIE OpPraHU3MBbI
onpeeaEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHUN: OCYLIECTBISATh II€JICHANIPABICHHBIM TMOUCK
XUMUYECKON MH(OpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XMMUUYECKYI0 HH(POPMALINIO, TepepadaThiBaTh €€ U UCIOJIb30BAThH B
COOTBETCTBUHU C IMOCTABJICHHOH yueOHOIl 3a1aueil.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmas u HeopraHUYecKas
XUMUSD OTPaXKAaIoT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJbHOM EIWHCTBE MHUpAa,
3aKOHOMEPHOCTSAX M IIO3HABA€MOCTU SIBJIGHUM TPHUPOJBI, O MECTE U 3HAYCHHUH
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3JJAaHUM HOBBIX MaTEpHaIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIICUCHHH PAllMOHAJIBHOIO MPUPOAOIOIL30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl 4YeJoBeKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XHWMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAFOITUE MMOHITHUS — XUMHUYECKUM DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJIEKTPOHHAsE 000JioYuka aroma, S-, p-, d-aToMHBIE OpOWTaIM, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHWau3aIus aTOMHBIX OpOWTajnei, WOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJIHAs),
KpUCTAIMYECKasi PpemETKa, XUMHUYECKas peakiys, pPacTBOP, JJICKTPOIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUALINH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOW d(]dekT
XUMHUYECKON peaKIiuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU ITUCCOLMAIUNHU, TEePUOIUIECKUM
3akoH /.. MenaeneeBa, 3aK0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaIEHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMUH, MUPOBO33PEHUYECKIE 3HAHUS, JISKAIIUE B OCHOBE TOHUMAHUS PUUUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX;
MPEJICTAaBJICHUS O MEXaHM3MaxX XUMHUUYECKHX PpEaKIHil, TePMOJUHAMUYECKUX H
KMHETUYECKMX 3aKOHOMEPHOCTSAX HMX IPOTEKaHHUs, 0 XUMHYECKOM PAaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJIOrMYECKUE CBEIICHHMS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUH U 0€30MacHOM HCIOJIb30BAHUM BXKHEHIITMX HEOPTaHUYECKUX
BCIICCTB B OBITY W IPAKTHYECKON JCATEILHOCTH YEJIOBEKa, OOIMX HAayYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUINE TOHATHUS MPH
OTNMCAaHUM HEOPTaHUYECKUX BEIIECTB U MX MPEBPAIICHHUII;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIOJIB30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH  XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIMHEHHSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEImETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUIA KPUCTAJUTMYECKOW pPENETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(PHUITMPOBATH: HEOPTAHUIECKUE BEIIECTBA
110 UX COCTaBYy, XUMUYECKHE PEAKLIUHU MO Pa3IMYHbIM NpU3HAKaM (YUCILY U COCTABY
pearupyromux BelIeCTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHUIO CTeleHel
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTaiu3aTopa W JIpyTue);
CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHWS W KPHUTEpUU I Kiaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB INEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Mengeneena, HCTIOJIb3YSl HOHATUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coeqMHeHMH 1o Tnepuogam u rpynmam  [lepuwoamyeckount cucremsr /J[. .
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHUS MX
AIEKTPOHHBIX 000JIOUCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
MIOMOIUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJEKTPOHHOTO OasilaHca
TUX pPEAKUUH; peakuuid HOHHOrOo OOMEHa MHYTEM COCTABJICHHS WX IMOJHBIX U
COKPAIlllEHHBIX  MOHHBIX  YPaBHEHWH;  peaKkUuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



cOpMHUPOBAHHOCT YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3jIHMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3aecTBuil (mpuniui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€JI€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaibHbId U MBICICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMUX MECTO B MPUPOJE,
NPAKTHUUECKOH IEATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00JIe€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIMSD;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOLIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTa
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYeh C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBoOpa C
OTIPE/ICIEHHON MacCOBOM J10Jiel pacCTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(MMeeT MPUMECH ); JTOJIM BBIXOJIa IIPOIYKTa PEAKIIUN; O0BEMHBIX OTHOIIICHUM Tra30B;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKUH  SKCIEepUMEHT  (TpOBEJCHHME  peakuuid  HMOHHOrO  oOMeHa,
MOJITBEPKJICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpeIeICHHE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3MyHbBIX  (QAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, perieHue
DKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metamwtely u «Hemeramis») ¢
coOII0ICHUEM TpaBUJl 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAaMHU M JIaOOpaTOPHBIM
obopynoBaHueM, GOpMYIHPOBATH LIETb UCCIIEIOBAHUSA, IPEICTABIATH B PA3TUYHON
dbopme  pe3ynbTaThl  AKCHEPUMEHTa, AaHAJIM3UPOBaTh U  OLIEHUBATh  HX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTHh YMEHUM: COOJTFOIATH MPABHJIA TTOJIH30BAHUS XUMUYECKON
nocynoil u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUusT C BEIIeCTBAaMHU B
COOTBETCTBHUU C WHCTPYKIIUSMU TIO BBIMTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOTr0 IMOBEJAEHUs B OBITY U TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'0 JICUCTBUSI HA JKUBBIC OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TIepepadbaTriBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHUH C TIOCTaBJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NMpOrpamMmbl Bcero Konrpoabneie  Ipakrieckue o0pa3oBaTe/bHbIC
padoTsI padoTsI pecypes
Pa3nea 1. Teoperndeckue 0OCHOBBI OPraHU4eCKOM XUMHH
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOECHUS OPraHUYECKUX CoeNUHEHU A. M. 8
byrneposa
Htoro no paszneny 8
Paznen 2. YrieBoaopoabsl
21 [IpenenbHbie yTIeBOAOPOALI — AJTKAHBIL, 5
LUKJIOAJIKAHbI
29 HenpenenbHbie yrieBoaopOIbl: alKEHBI, 14 1
aJIKa/IUEHbI, aJTKUHBI
2.3 ApomaThdecKue yrieBoa0pOo bl (apeHbl) 8
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOJOB U UX 4
nepepadoTka
2.5 ["asioreHnpor3BOAHBIE YTIIEBOAOPOIOB 4 1
Htoro no paszneny 35
Paznen 3. Kuciopoacoaep:xaniue opraHniecKue coeJuHeHNsI
3.1 Cruptel. Denoun 11 1
KapOonusbpHble COeTUHEHUS: allbETU bl U
3.2 ketoHbl. KapboHoBbie KucinoThl. ClI0KHBIE 21 1
a¢upsl. Kupbr
3.3 VrieBoanl 9 1
Hroro no pazneny 41
Paznen 4. A3oTcoaepskaniue Oprannyeckre coeJuHeHUust
4.1 AmuHbl. AMUHOKHUCIOTHI. benku 12 1 2




Hroro no pazneny 12

Pa3zgen S. BbicokoMoJieKYJISIPHbIE COeTHHEHUS

5.1 ‘ BricokoMoseKyIsipHbIE COEAUHEHUS 6

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102




11 KITACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/m E:;?;;;O;::me PA3NCI0B H TEM Beero Koutpoabnbie IIpakTuyeckue f:g;g? O(LB:TI;)IBHM e
padoThI padoThI pecypes
Paznen 1. TeopeTnueckne 0CHOBbI XUMHU
Crpoenue atoma. [lepnoanueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 9
aneMeHToB /I. 1. Menaeneesa
12 CrtpoeHnue BemiectBa. MHOTr0o0Opasue 1 1
BEIIIECTB
1.3 XUMUYECKUE PEaKIuu 19 1 3
Htoro no pasneny 39
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Hemetamnnt 31 1 3
2.2 Mertamisl 23 1 2
Wroro no pazneny 54
Pa3ngen 3. XuMus 4 :XKU3Hb
31 MeTobl TO3HAHUS B XUMHH. XUMUS U 9
JKU3Hb
Htoro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I1O 102 4 ]

ITPOTPAMME




IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3y4YeHH s

DJIEKTPOHHBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchl

[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMUH, IPEJICTABIICHUE O MHOTO00pa3uu
OPraHUYEeCKUX COCTMHEHUH

DNEeKTPOHHOE CTPOEHUE aTOMa yriiepo/ia
(ocHOBHOE U BO30YXIEHHOE COCTOSTHHS).
BanenTHbIE BO3MOKHOCTH aToMa

yriepoja

XHUMUYECKas CBSI3b B OPraHNYECKHUX
coequHEeHMUX. MexaHnu3Mbl 00pa30BaHUS
KOBQJICHTHOM CBSI3U, CITOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUuYECKUX
coequHennit A. M. bytneposa

Bunel nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ eKTH B MOJIEKYyJIaX OPTaHUIECKUX
COEMHEHHI

[Ipencrasnenne o kIaccupukanuy u
CUCTeMaTHYeCKasi HOMEHKJIaTypa
(IUPAC) oprannueckux BeIIeCTB

Knaccudukamnms peaxiuii B
OpraHNu4eCKOM XUMHH

CucreMaruzanuys U 0000ILIeHYE 3HAHUI
10 TeEME




AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
(dbopMyIa, HOMEHKIIaTypa U H30MepHs,
AJICKTPOHHOE U TTPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

duznueckre 1 XUMUYECKHE CBOMICTBA
aJIKaHOB

11

Haxoxnenue ajikaHoB B IPUPOJIE.
CriocoOblI mosTyueHHs U IPUMEHEHNE
aJIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa U U30MEpHUs, 0COOCHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOWCTB,
CTOCOOBI OJTYYEHHUSI M IPUMEHEHHUE

13

Pemrenne pacu€THbIX 3a1a4 HA
ompeieIICHUE MOJICKYISIPHOM (OPMYIThI
OpPraHUYEeCKOr0 BEIIECTBA [10 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOAAIINX B
ero cocraB. CucreMarusanus 1
000011IeHNE 3HAHUH I10 TEME

14

ATKEHBI: TOMOJIOTUYECKHH psifl, 001Iast
bopmyiia, HOMEHKIIATypa, JTEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas ¥ [UC-TPAHC-U30MEPHS
AJTKEHOB

15

dusnueckue U1 XUMUYECKHUE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

16

CriocoOsl MosTydeHus: U IpUMEHEHue
AJIKEHOB

17

[TpakTuyeckas pabora Ne 1 o teme
"I[lonmy4yeHue 3THIIEHA U U3YUYEHUE €TO
CBOMCTB"




18

Pemenue pacy€THbIxX 3a/1a4 Ha
OIpeJIeIeHUE MOJICKYIIIPHON (OPMYIIBI
OpPraHUYECKOTO BEIIECTBA

19

AJKagueHbl: CONpsKEHHDIE,
M30JIMPOBaHHBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOCHHUS

20

XHUMUYECKUE CBOMCTBA COMPSKEHHBIX
JIVICHOB

21

CriocoObl osTyueHHst 1 IPUMEHEHNE
aJIKaINCHOB

22

AJKWHBI: TOMOJIOTUYECKHUH PsJI, o01Ias
(dbopMyIia, HOMEHKIIaTypa, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT,
¢du3nveckre CBOUCTBA

23

XHUMHYECKHE CBOMCTBA aJIKNHOB

24

KavecTBeHHBIE peakiiy Ha TPOMHYIO
CBs3b

25

CriocoObl osTyueHHst 1 IPUMEHEHNE
ATKUHOB

26

Pemrenne 3amad: pacu€Tsl N0 ypaBHEHUIO
XUMHYECKON peaKIuu

27

CucreMaruzanus U 0000LIEHYE 3HAHUN
10 TeEME

28

ApeHBI: TOMOJIOTHUECKUN PsijI, oO1as
(dbopMyIa, HOMEHKIIaTypa. DINEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30I1a U TOTYyoJIa, UX (PU3UIECKUE
CBONCTBA

29

XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU
3aMeILeHHs




30

XHUMUYECKUE CBOKMCTBA APEHOB: PEAKIIUH
MNpUCOCAUHCHHA, OKUCIICHUC I'OMOJIOT'OB
OeHzona

31

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

32

Pemrenne pacu€THbIX 3a1a4 HA
OIpeJIeJIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOI0 BEILECTBA

33

CriocoObl osTyueHHst 1 IPUMEHEHNE
apeHoB

34

I'eneTnyeckas CBS3b MEXKIY PA3IMYHBIMU
KJIacCaMM YIJIEBOJIOPOOB

35

PacuéTel M0 ypaBHEHHSM XUMUYECKUX
peakiuii. Cuctemaruzanus 1 06001IeHNe
3HaHUH MO TeMe

36

[Ipuponnsrii ra3. [lomyTHbie HEPTAHBIE
ra3bl

37

KaMeHHBIH yroib U NpoIyKTHI €70
nepepadoTKu

38

Hedts 1 ciocoOw1 €€ mepepaboTKu.
[TpuMmeHeHne MPOyKTOB MepepadoTKu
HedTH

39

I'enetrnyeckas CBSA3b MEXKIY PA3IUYHBIMU
KJIacCaMM YIJIEBOJIOPOOB

40

["aymoreHONpPON3BOAHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEaKIHH
3aMEIEHNs TaJoreHa

41

JeiicTBue 1mienoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneictere
JUTAIOT€HAJIKAHOB C MarHUEM M [IMTHKOM

42

CucreMaTuzanys 1 0000IeHrEe 3HAHUN
o pazzaeny "Yriaerogopoant"




43

KontponbHas padoTa mo teme
"Yranesonpopoast"

44

[IpenensHbIe OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKHH psl, oOmias hopmya,
CTPOEHHUE MOJIEKYJI, H30MEPH,
HOMEHKJIATypa, KIIaCCH(UKAIIHS,
¢du3nveckre CBOUCTBA

45

XUMHYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOsl MosTydeHus: U IpUMEHEHue
OJIHOATOMHBIX CITUPTOB

47

[TpocTeie 3¢uphl: HOMEHKIIATypa U
HU30Mepust, 0COOCHHOCTH (HU3UIECKUX U
XAUMHUYECKUX CBOWCTB

48

MHOroaroMHbI€ CIIUPTHI: ITUICHTIUKOIb
U TJIMLEPHH, UX PU3UUECKUE U
XUMHUYECKHE CBOMCTBA

49

CriocoOsl MosTydeHus: U IpUMEHEHue
MHOT'0aTOMHBIX CIIUPTOB

50

@DeHOII: CTPOCHUE MOJIEKYIIBI,
¢dbuzmveckue cBoicTBa. TOKCHYHOCTh
¢benona

51

XuMuueckue cBoiicTBa (heHoa

52

CriocoOblI mosTyueHHs U IPUMEHEHNE
(dhenona

53

[TpakTuyeckas pabora Ne 2. Pemenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
"Crupthl 1 peHonbr"

54

CucreMaruzanuys U 0000LIEHYE 3HAHUI
10 TeEME

55

AJTbeTHIB M KETOHBI: 3JIEKTPOHHOE
CTpOEHHUE KapOOHUIIbHOM TPYTIIIEI;




TOMOJIOTHUYECKHE PSIbI, 0011ast popMmyiia,
M30MEpUS U HOMEHKJIaTypa

56

AnbAerupl U KeTOHBI: (PU3NYECKUE
CBOMCTBA; PEAKIIMU MPUCOCTUHEHUS

57

PeaKHI/II/I OKHCJICHUS U KAYCCTBCHHBIC
pCaKkiuu aJibACTUAOB U KETOHOB

58

CriocoObI MOJTy4eHUs ATbJICTHIOB U
KETOHOB

59

OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCIIOTBI, 0COOEHHOCTHU CTPOCHHUS HX
MOJICKYJT

60

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nuecKue cBoicTBa

61

XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCIIOT

62

OcobeHHOCTH CBOMCTB MypaBbUHOM
KHCJIOTBI. MHOTOOOpa3ne KapOOHOBBIX
KHUCIIOT

63

OCOoOEHHOCTH CBOMCTB: HEMPEICIBbHBIX U
apoMaTH4YeCKHUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHUCIOT

64

[ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl mosTyueHHs 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

66

Crnoxxabie 3(UPBI: TOMOJIOTHYECKUH P,
obmrast popmyra, U30MepHs U
HOMEHKJIaTypa

67

dusnyeckre U XUMUYECKHAE CBOMCTBA
3¢upoB




68

Pemenue pacy€THbIxX 3a1a4: 110
YpaBHEHHUIO XUMHUYECKOU peaklnu, Ha
onpeielIeHUE MOJICKYISIPHOM (OPMYIThI
OpPraHWYECKOro BEIIECTBA

69

[Tpaktuyeckas padora Ne 3. Pemenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
"KapOoHoBbie KUCIOTHI. ClIOKHBIE

a¢upsr"

70

Kupsr: ctpoenue, huzndeckue u
XUMHUYECKHUE CBOMCTBA (TUAPOITU3)

71

OcoOeHHOCTH CBOUCTB JKUPOB,
CoZiep KaIUX OCTATKH HENpPeIeIbHBIX
JKUPHBIX KUCIOT. JKupsl B ipupoje

72

MpbLa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX Moolee aercTue. Ilorsatue
O CUHTCTHUYCCKUX MOIKOIINX Cp€I[CTBaX

(CMC)

73

['eneTnueckas CBS3b yriaeBOAOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEILIECTB

74

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peakuuii

75

CucreMaTuzanys 1 0000IeHrEe 3HAHUN
10 TEME

76

OO01mas xapakTeprcTUKa YTIeBOIOB U
KJIaccu(puKaIus yrieBo10B (MOHO-, IU- U
MIOJINCaXapu/bl)

77

Mounocaxapupl: (pu3nuecKre CBOMCTBA U
HaXOXXJCHHUE B TIPUPOJIC

78

IIpuMeHeHue IIII0KO3bl, €€ 3HaUYCHUE B
KU3HEICATCIBHOCTH OpraHu3Ma




79

Jlucaxapupl: caxaposa, MajibTo3a 1
nakTo3a. Haxoxaenue B mpupojae u
MIPUMEHEHHE UCcCaxXapyuioB

80

[Tonucaxapupl: cTpoeHue
MaKpOMOJIeKYJI, (Pu3nuecKue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

81

ITonstHe 00 HNCKYCCTBCHHBIX BOJIOKHax

82

Pemenue pacueTHbIX 3a/1a4 Ha
onpe):[eneHHe JOJIN BBIXOJ1a HpOl[yKTa
pPEaKIMK OT TEOPETUUECKH BO3MOYKHOTO

83

CucreMmaruzanys 1 0000IeHNE 3HAHUN
0 pasaeny

84

KontponbHas padoTa mo teme
"Kucnoponacoaepamiue opraHu4eckue
coenuueHus"

85

AMMHBIL: KIaccH(pUKALUS, CTPOCHHE
MOJIeKYJI, o0m1ast hopmyia, usomepus,
HOMEHKJIATypa 1 (PU3NYECKHE CBOHCTBA

86

XUMHYECKUE CBOMCTBA amu(paTHIECKUX
AMHWHOB

87

AHUWINH: CTPOCHUE AHUIIMHA,
0COOEHHOCTH XMMHUYECKHX CBOWUCTB
aHWJIMHA

88

CriocoOblI mosTyueHHs U IPUMEHEHNE
annupaTUIECKUX aMUHOB

89

AMHWHOKHUCIIOTBI: HOMEHKJIATypa U
n3omepus, pu3nyecKre CBOMCTBA.
OTtnenbHBIC IPEICTABUTENH Ol
aAMUHOKHCIIOT

90

XUMHUYeCKHe CBOMCTBA aMHMHOKHCIIOT, HX
OHOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOJIU3 TIENTHIO0B




91

benku xak nmpupoHBIE TOTUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHUECKHUE CBOMCTBA OEIKOB

93

ABOTCOI[Gp)KaH_II/IG reTCPOUHKIINICCKUC
COCIUHECHUS. HYKJ'IGI/IHOBI)IG KHUCJIOTHI:
COCTaB, CTPOCHUC U Ouosoruueckas POJIb

94

[TpakTuyeckas padora Ne 4. Pemenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
"A30TcoeprKaliie OpraHn4ecKue
coenuueHus"

95

[TpakTrueckas padota Ne 5. Permenue
OKCIICPUMCHTAJIbHBIX 3a/4a4 IO TCME
"Pacnio3zHaBaHne OpraHUYeCKUX
coequHeHuin"

96

KontponbHas padoTa mo teme
"A30TCcoeprKallie OpraHn4ecKue
coenuueHus"

97

OCHOBHBIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METOBI UX CUHTE3a —II0UMEPU3ALIUS U
IIOJIMKOHACHC AU

98

[Tnactmaccel. Y Tunm3anus u nepepadoTka
IUIACTHKA

99

DJ1IacTOMEpbl: HaTypaJbHbIN
CHUHTCTUYCCKUC KaAYTYKH. Pe3una

100

Boisiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHTernyeckue. [lonumepsr
CIIELIMAIBHOTO Ha3HAYEHUSI

101

[TpakTrueckas padota Ne 6. Permenue
BKCHepI/IMeHTa.HBHBIX 3a4a4 I10 TECMEC
"Pacio3HaBaHue miacTMacc U BOJIOKOH"




102

O0001IeHrEe U CUCTEMAaTU3ALIH
M3y4YEHHOT'0 MaTepHaa 1o TeMe
"BbrIicOKOMOJIEKYIApHBIE COCTUHEHUA"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

AtoMm. CocTaB aTOMHBIX sJIEp.
XuMHu4ecKui 3jeMeHT. M130Tonbl

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE UnCia

KJ’IaCCI/I(bI/IKaI_II/ISI XUMHUYCCKUX DJICMCHTOB
(s-, p-, d-, f-3;memMeHTHI)

Pacnipenenenue 37€KTPOHOB 10 ATOMHBIM
opouTanIM

DNeKTpOHHBIE KOH(UTYpaIIK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHM

DNEeKTPOHHBIE KOH(PHUTypaIlMi HOHOB.
DNeKTpOOTPULIATETbHOCTh

Ilepnonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHYecKuX aneMeHToB Jl. H.
MeHeneeBa, CBs3b C COBPEMEHHOU
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHAYECKHX 3JIEMEHTOB U 00pa3yeMbIX
VMU TPOCTBIX U CJIOXKHBIX BEIIECTB IO
rpyIIaM U nepuojaam

CucreMmaruzanuys U 0000ILIeHYE 3HAHUN 1O
TEME

10

Bunnl xumMudeckoil cBs13u. MexaHu3MBbI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.




Bonopoanas cBsa3b. MexMonekynsipHbie
B3aUMOJICVCTBHUS

11

BajgeHTHOCTD ¥ BaJIECHTHBIE BO3MOKHOCTU
aToMOB. CBA3b 3JIEKTPOHHOU CTPYKTYPhI
MOJICKYJI C UX TCOMCTPUYICCKUM CTPOCHUCM

12

Hpel[CTaBJIeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemiecTBa MoJIeKyJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUs. THIIbI
KPUCTAITTNYECKHUX PELIETOK U CBOMCTBA
BELIECTB

14

[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

HcTuHHBIE PaCTBOPHI: HACHIIICHHBIE U
HEHACBIILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObl BbIpaKeHUsI KOHIIEHTPALUT
pacTBOpOB

17

Pemrenne 3a1a4 ¢ HCIOAb30BAHUEM
MOHATUH ""MaccoBasi A0Js1 paCTBOPEHHOTO
BellecTBa', "MoJisipHas KOHIIEHTpauus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

19

CucreMmaruzanuys U 0000ILIEHYE 3HAHUN 1O
TEME

20

KonrtponsHas padora o remam "CtpoeHue
aroma. [lepuoanueckuii 3aKOH 1
HepI/IOI[I/I‘-IGCKaH CUCTEMA XUMHNUYCCKUX
anemenTtoB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"

21

Krnaccudukanus XuMHYECKUX pPEeaKIuii B
HEOPraHWYECKOM M OpraHUuYeCKON XUMUU.




3aKOH COXpaHEHUS MAacChl BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

22

TennoBsie 3 PEKTH XUMHUESCKUX PEAKITH.
TepmoxuMHuUeCcKue ypaBHEHUS

23

Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
peakuuii 1 TepPMOXUMUYECKUM YPaBHEHHSIM

24

CKOpOCTh XMMHUYECKOMN peakinu, e
3aBHCHMOCTH OT PA3JIMYHBIX (PAKTOPOB.
Karanu3 u karanuzaTopsl

25

['oMoreHHbIe U reTepOreHHbIE PeaKIuu

26

[TpakTuyeckas padora Ne 1 o teme
"Bnustaue pa3nudHbIX GakTopoB HA
CKOPOCTb XUMUYECKOH peakiuu"

27

OO6paruMble 1 HEOOpATUMBIE PEAKILINU.
XHUMHUYECKOE paBHOBECHE

28

[TpakTrueckas padota Ne 2 o Teme
"BnusiHue pa3nudHbIX (aKTOPOB HA
MOJI0)KEHUE XUMHUYECKOTO PABHOBECHUSA"

29

DNEeKTPOIUTHYECKAs JUCCOLUAITHS.
CunbHbIe U cliadbie AIeKTponuThl. CTeneHb
JUCCOLIUAITUI

30

HNounnoe npoussenenne Boasl. Cpena
BOJIHBIX PacTBOPOB. Boaopo bl
nokazatenb (pH) pactBopa

31

I'mpponus coseli. Peaknuu, nporekaroniye
B PacTBOpax IEKTPOJIUTOB

32

[TpakTrueckas padota Ne 3 o Teme
"XUMHUECKUE PEAKIIUU B PaCTBOPAX
AJIEKTPOJIUTOB"




33

OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE
peakunu. BaxxHenre OKuCIuTenu u
BOCCTAHOBUTEIU

34

MeTo 3J1eKTPOHHOTO (3JCKTOHHO-
HOHHOT0) OayaHca

35

DNEKTPOIN3 PACTBOPOB U PaCIIaBOB
BEIIIECTB

36

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

37

Pemenne 3aaa4 pa3JIM4YHbIX TUIIOB

38

Cucremaruzanus 1 0000IIIeHIE 3HAHUHN 110
Teme " XuMHUUYeCcKre peakun"

39

KontponbHas padoTa mo teme
"Xumuueckue peakuun"

40

ITomoxeHre HEMETAIOB B
[Tepuoauueckoil cucreMe XUMUYECKUX
anemeHToB /1. I. Meneneena u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckre CBOMCTBA HEMETAJJIOB

41

ANOTpOIUs HEMETAIIOB (Ha IpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yriaeposa)

42

Bomopon: nonydenue, puznueckue u
XMMHYECKHE CBOMCTBA. ['napuibl

43

[ajioreHbl: HAXOXK/ICHNE B TIPHPOJIE,
CTIOCOOBI OTY4YEHHUs, PUIUUECKUE U
XMMHYECKHE CBOMCTBA

44

lManorenoBonopoasl. Baxxnenue
KHUCJIOPOJICOACPKAIINE COCTUHEHUS
rajJloreHoB

45

JlaGopaTopHble U TPOMBITIVICHHBIS
CHIOCOOBI TTOTYYEHHS TaIOTCHOB.
[IpumeHeHne rajJoreHoB U UX COEAMHEHUI




46

[TpakTrueckas padota Ne 4. Permenue
OKCIICPUMCHTAJIbHBIX 3a/4a4 IO TCME
"T"anorensr"

47

Kucnopon: nabopatopusie u
MMPOMBIIIJICHHBIC CHOCO6BI MOJIy4CHU,
bu3nvecKre 1 XUMHYECKUE CBOICTBA.
O30H. [IpuMeHeHnEe KUCIIOpOIa K 030HA

48

Oxkcubl ¥ TEPOKCUIBI

49

Pemenue 3aa4 pa3JIM4YHbIX TUIIOB

50

Cepa: HaxXOXKJEHUE B PUPOJIE, CIIOCOOBI
nmoTydeHus1, GU3NIECKHUE U XUMHUIECKUE
CBOMCTBA

51

CepoBogopo, Cyab(uapl

52

Kucnopoacoaepkaiiye COSMHCHHS CEPBI.
Oco0eHHOCTH CBOWMCTB CEPHON KHCIIOTHI

53

[TpakTuyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa
u e€ coeluHeHus "

54

A30T: HaX0XICHHUE B TIPUPOJIC, CIIOCOOBI
moTydeHus1, GU3NIECKUE U XUMHUIECCKUE
CBOMCTBAa. AMMMAK, HUTPHJIbI

55

Kucnoponcoaepxamiue coeiuHeHs a30Ta.
Oco0EeHHOCTH CBOWCTB a30THOI KHUCJIOTHI

56

[TpumeneHne a30Ta 1 €ro COeTMHEHUH.
ABOTHBIC yIOOpEHHS

57

docdop: HaxOXKIEHNE B IPUPOJIE,
CIOCOOBI OTY4YEHHUs, PU3UUECKUE U
XUMHUYecKue cBoricTBa. Dochusl u

dbochun

58

Oxcunst hocdopa, pochopconepxarine
kucioThl. Comu hochopHOM KUCTOTHI




[Ipumenenue pocdopa u ero coenuHEHHI.

>9 dochopHbie yIoOpeHust
[TpakTuyeckas pabora Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 3aJ71a4 10 TeMe "A30T
u pochop 1 ux coenuHeHHs"
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKAINH; PU3HIESCKIE
1 XUMHYECKHE CBOMCTBA, TPUMECHECHUE

62 Oxcup yrnepona(Il), oKeny yraepona(lV),
yToJIbHAsI KUCJIOTA U €€ COJN

63 Pemenue 3aga4 pa3amyHbIX TUIIOB
Kpemuuii: HaxoxaeHue B mpupoe,

64 CIocoOBI MOJTydeHUsl, PU3NIECKHE U
XMMHYECKHE CBOMCTBA

65 Oxcun kpemuusA(IV), kpemMHHEBas KUCIOTA,
CHJIMKAThI

66 [IpumeHeHne KpEMHHUS U €r0 COCTUHEHUN.
Creki10, €ro noJiyueHue, BUIbI CTEKIIA

67 Pemrenune 3a1a4 pa3jan4HbIX TUIIOB

68 CI/ICTG'D'MaTI/ISaI_II/IH 1 00001IeHIE 3HAHU 110
teme "Hemeramnsr"
KonrponsHast pabora o Teme

69 " "

Hewmeramnsl

70 AHanu3 pe3yabTaToOB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMIUOOK
[Tonoxenue meraiuios B [lepuoauueckoi

71 CUCTEME XMMHYECKHX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 OO6mwme Gpuznueckre CBOMCTBA METAILIOB.
[TpuMeHeHne METAIITIOB B OBITY M TEXHUKE

73 Cnnasel MeTaiioB. Koppo3ust MetamioB




74

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

75

DJIEKTPOXUMUYECKUH PsiJl HATPSIKEHUI
MeTauioB. O0IuMe criocoObl MOTydeHUs
METaJIJIOB

76

OO6mrast xapakTeprucTuka MeTajuioB 1A-
rpynusl [leppoaudyeckoi cucTemMsl
XMMHYECKUX 3JIeMeHTOB. HaTpuii u kanuii:
noJiydeHue, PU3NIecKue 1 XUMHUIECKHE
CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB
U UX COeIUHEHUU

77

Oo6mas xapakrepucTuka MetamioB [1A-
rpynmnsl [leproandeckoi CucTemMsl
XAMHUYECKUX JIEMEHTOB. Maruuit u
KaJbLUi: TIoJyYyeHue, pusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAUHEHUN

78

JKECTKOCTH BOIBI U CIIOCOOEI €€
yCTpaHEHUS

79

ATIOMUHUI: TIONTy4YeHHEe, PU3NUECKHE U
XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC

80

AMpoTepHbIE CBOIICTBA OKCHIA U
THIPOKCHIA ATIOMUHNS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHMS, UX
IpUMEHEHHE

81

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"MeTauibl TJIaBHBIX oArpynm"

83

OO6m1ast XapaKTepruCTUKa METAIIIIOB
no6ouHsbIX oarpym (b-rpymm)
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX
DJICMCHTOB




84

dusnueckye U XUMUYECKHAE CBOMCTBA
XpOMa " ero COGHHHGHHﬁ, nux HpI/IMeHeHI/Ie

85

Baxwnelime coeMHEHUs Maprasiia.
[lepmaHraHaT Kanaus, €ro OKUCIUTEIbHBIE
CBOMCTBA

86

dusnueckue U1 XUMUYECKHUE CBOMCTBA
Kenesa v ero coequuenui. [lonydenue u
MIPUMEHEHHE CILJIABOB XKeje3a

87

duznueckre 1 XUMUYECKHE CBOUCTBA MEIN
U €€ COCIMHEHUM, UX TPUMEHEHUE

88

dusnueckye U XUMUYECKHAE CBOMCTBA
IIMHKA U €10 COGHHHGHHﬁ, nux HpI/IMeHeHI/Ie.
['mapOKCOKOMITIEKCHI ITMHKA

89

[TpakTuyeckas padora Ne 8. Pemenue
HKCHEPUMEHTAIBHBIX 3334 110 TEME
"Mertaiel TOOOYHBIX OArpymm"”

90

Pemenue 3aa4 pa3JIMIYHbIX TUIIOB

91

O0001IEHYE ¥ CUCTEMATU3ALIUS
W3YYCHHOTO MaTepuaa 1o TeMe
"Merayuipr"

92

KonTponbHas pabota mo Teme "Mertamibr"

93

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboTHI, KOPPEKITUS OMHUOOK

94

Ponb xumun B 00ecrieueHuN YCTOWYUBOTO
pa3BuTus yenoBeuecTa. [lonsTue o
HAaYYHBIX METOAAX UCCIEA0BAHHUS BELIECTB

95

Hayunble puHIUIIBEI OpraHu3aluu
XUMHUYECKOTO MTPOU3BOICTBA.
[TpoMBlIIITIEHHBIE CITOCOOBI MOTYUEHUS
Ba)KHEHIIINX BEIIECTB

96

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelibl ¥ €0 MOCIEICTBUS




XUMUA U 3J0POBbE YEIIOBEKA.

97 1
JlekapcTBeHHBIE CpenCTBa

98 Xumus nmuiy. Pois XuMun B o0ecrieueHun 1
MMUIIEBONA O€30IaCHOCTH

99 Kocmernueckue u mapdromepHbie 1
cpeacTtBa. beiToBas xumus
XuMHus B CTPOUTENLCTBE. BakHeime

100 CTPOUTENBHBIE U KOHCTPYKI[MOHHBIE 1
MaTrepuabl

101 XuMus B CENTbCKOM XO3SIICTRE. |
Opranuueckrie 1 MUHEpaJIbHbIE y100peHus

102 CucremaTu3zaius 1 0000IICHHE 3HAHUN IO 1
TeMe

OBILIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

l.

Xumus. 10 knace. YrinyOneHHblid ypoBeHb: yueOHuk. / O.C. I"abpuernsH,
N.I". Octpoymos, C.A. CnankoB, A.H. JIéBkun. — M.: «IIpocBenieHue»,
2022.
Xumus. 11 knace. YrinyOneHHblid ypoBeHb: yueOHuk. / O.C. I"'abpuernsH,
N.I". Octpoymos, C.A. CnankoB, A.H. JIéskun. — M.: «IIpocBenienue,
2022.

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

l.

INabpuensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. «Opranudeckas
XUMHUSI B TeCTax, 3ajadax, ynpaxHeHusx. 10 kjaccy: yuebHoe mocobue
JUTs 0011Ie00pa3oBaTENbHBIX yupexkaeHuid. - M.: «JIpoday, 2003.

. I'abpuensa O.C., bepeskun II.H., YVmakoBa A.A. KoHTpoibHBIE U

npoBepouHbie paboTel. Xumus 11 kmace. [lpodunbnbiii ypoBeHs. - M.:
«Beprukans», 2015.

. I'abpuensn O.C., AcanoBa JI.M. Xumusa. 11 kmacc. KoHTponbHble U

npoBepouHble padboThl Kk yueOHuky - O.C. I'abpuensna, I'.I'. JIpicOoBOM.
VYriy6nenHslit ypoBeHb. - M.: «/lpoda», 2016.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

1. MunuctepcTBo 00pazoBanus U Hayku PO (www.mon.gov.ru)

2. JlononHutensHOoe — oOpa3oBanue  jgereil.  DejepanbHbIl  MOpTal
(vidod.edu.ru).

3. CepBep HUHPOPMALMOHHOW TMOAEPKKH E€IUHOTO TOCYIaPCTBEHHOIO
JK3aMeHa (Www.ege.ru).

4. TlpodunbHoe 0OyueHue B crapiiei mkoiue (www.profile-edu.ru).

5. NudopManimoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B OOpa30BaHUU —
cuctema (pemepanbHpIX 00pa30BaTENbHBIX MOPTAIOB (WwWw.ict.edu.ru).

6. CepBep 'ocHUU nHbOpMAIIMOHHBIX TEXHOJIOTUH U TEIEKOMMYHUKAIUMI
(www.informika.ru).

7. XuMuK.py — caiit o xumuu (www.xumuk.ru).

8. IlIxonpHast xumus (schoolchemistry.by.ru).

9. ®enepalibHbI LEHTP MH(POPMALIMOHHBIX 00pPa30BATENbHBIX PECYPCOB —

OIHOP (fcior.edu.ru).

10.Enunas kosuiekuus 1u@poBBIX 00pa3oBaTelbHBIX pecypcoB (school-

collection.edu.ru).



11.0purnmaneueiii  caiit  mo EI'D B KamuHuarpaackoit obmactu
(ege.baltinform.ru).

12.0¢unuansubiii cadt ®I'BHY «DenepanbHblil HHCTUTYT MEJArOrMUeCKUX
u3Mepenuit» (fipi.ru).

13.nTepHeT-KypHaAI « XUMUS U XUMHUKW» (chemistry-chemists.com)

14.O1kphITHIN KIace (Www.openclass.ru).

15.Caiit  xumuyeckoro ¢dakynprera MIY um. M.B. JlomoHocoBa
(chem.msu.ru/rus/weldept.html).
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