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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMHUM Ha YPOBHE CpeIHEro oluiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o01rero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIIYyOJIEHHOTO HM3YyYEHHs] 3aHMMAET BaXXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBaHusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XuMuUM Ha3Hay€HUE TMpeaMeTa «XUMHUSD» MOJy4daeT
HOJpOOHYI0  MHTEpPIpPETALMI0O B  COOTBETCTBUM €  OCHOBOIOJIArarOIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e  UH(OPMALMOHHO-METOJIMYECKasi, peaju3auusi KOTOpoll  obecreunBaer
[OJlyY€HUE TMPEACTAaBICHUS O LEsAX, COAEepX aHUM, OOIIed CcTpareruu
oOy4eHHMsI, BOCIIUTAHUA W Pa3BUTUSA OOyHAIOUIMXCS CPEACTBAMHU MPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e  OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeaycMaTpUBAaeT OMNpeIeeHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS U TIOCIEIOBATEIHPHOCTA U3YUYCHHS] Y4eOHOTO
Marepuaiia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPUCTUK;
NOAX0/0B K (POPMHUPOBAHUIO COAEPKATEIHHOM OCHOBBI KOHTPOJS M OLEHKU
o0pa3oBaTeNbHBIX JOCTIKEHUW OOydarouuxcsi B paMKaX HTOrOBOM
aTTecTaluu B GopMe eIMHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHH.
[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e  YCTaHaBJIMBAaeT MHBAPUMAHTHOE MPEIMETHOE COJEpKaHME, 00s3aTEIbHOE IS
U3y4eHUsT B paMKaxX  OTHEeNbHBIX  mpoduieil, mnpeaycMaTpuBaeT



pacnpesneNeHue W CTPYKTypHUpOBaHWE €ro 1o KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e  N1a€T IPHUMEPHOE paCHpEACIICHHE y4eOHOr0 BPEMEHH, PEKOMEHAYEMOIO IS
U3YYEHUS OTNIETBHBIX TEM;

e  mpejaraerT MNPUMEPHYIO  MOCIEAOBATENIbHOCTh  M3YyYEHHUS  y4eOHOro
Marepuana ¢ y4€TOM JIOTMKM IOCTPOEHHUs Kypca, BHYTPHUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e 12T METOJAMYECKYIO MHTEPIIPETAIMIO IeJe U 3a/1ay U3y4YeHHs MpeaMeTa Ha
yrayOnEéHHOM YpOBHE C Y4Y€TOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME
cpenHero  obOmiero  o0Opa3oBaHUsA, COJAEPKATEIbHOW  XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PEe3yJbTaTOB  OCBOCHHS  OCHOBHOM  00pa3oBaTeNbHOM
MPOTPaAMMBI CpPEIHErO o0111ero 00pa3oBaHuUs (JIMTYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), a TakKXe C Y4YETOM OCHOBHBIX BHJOB
yu4eOHO-TI0O3HABATENbHbIX  JIEUCTBUM  OOydamIlerocs IO  OCBOCHHIO
COJIep KaHMs IpeIMETa.

[Io BceM Ha3BaHHBIM MO3HULMSAM B IPOrpaMMeE MO XUMHUHU MNPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENENSIThCS B COOTBETCTBUHU C HANPABIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBercTBHM ¢ KoHUENTyaldbHbiMU mnojoxeHusiMu PI'OC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpOBaHHOTO OOYYE€HUsI Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUs HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3aLUSAX CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHsS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha  paclldpeHue U yriayOJieHHWe TEOpEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUITh
oOy4eHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIET0 MOMYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccuoHabHOT0 00pa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBPHOM MPOTpaMMBbl  CpeaHEero ooOmero oOpa3oBaHUs
U3ydeHue ImpeameTa «XUMHUsS» OPHUEHTHPOBAHO TAaKKe Ha pEIICHHE 3aJay
BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (popMHpOBaHUE y HHX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHMM, YMEHH pallMOHaNM3alui y4eOHOTO Tpyla |



OOOOMIEHHBIX ~ CIOCOOOB  JESATENBHOCTH, HUMEIOMIMX  MEXIUCUUIUTMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngomuMu mpeaMera «XUMHs» Ha ypOBHE YIIIyOJIIEHHOTO H3y4YeHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHuu Moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allKi COJAEPKAHMUSI 3TUX KypCOB B IMpOrpaMMme IO XHMHUU 33 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YpOBHEW U3yueHUS MpeaAMETA.

OcHOBy coaepxkanust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKas XHMHS» COCTABIISIET COBOKYMHOCTh MPEIAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTteMa
3HaHUU TIOMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE OMOJIHEHHE, MO3BOJIAIONIEEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Yy4eHMs IpenMera oOecredyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
JJIEMEHTaX W CBOWCTBAX WX COEAMHEHUN HA OCHOBE PACIIUPEHUSA U YTITyOJIeHUs
NPEJICTAaBICHUNA O CTPOSHUH BEIIECTBA, XMMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUS PEAKIMH, pACCMATPUBAEMBIX C TOUKH 3PEHHS XUMHUUYECKOU KMHETHUKU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl  XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUUECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opranmdeckoldl XMMHUHU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HaueHWE WMEeT TO, YTO Ha COACpPNKAHHE KYypCOB XHMHHU
yIIyOIEHHOTO YPOBHS M3YUYCHHS JIJIs1 KJIACCOB OMpPeNeaEHHOTo mpodus (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOIel cucreme
MPEIMETHBIX 3HAHUIN) OKa3bIBAIOT BIMSHHE CMEXKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJICpKaHUM TIPEMETa ISl KIACCOB XUMHUKO-(DU3UYecKOTo mpoduist O00bIIoe
3HaueHUe OyIyT MMETh AJIEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3yYCHUU TIpelIMeTa B JaHHOM cliydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJeKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPaHEHHUS
Macchl U SHEPTUH, 3aKOHbl TEPMOIAMHAMMKH, SJEKTPOJN3a, MPEJICTABICHUS O
CTPOCHHH BEIIIECTB U JIPYyToe.



B TO e BpemMsa B COIEpXKaHMM IIpeaMeTa Uil KJIacCOB XHMMHKO-
ounonornueckoro npoduiast OONbLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumusa. B 3TOM ciydae mpeAocTaBiiieTCs  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEPY, TAKHUE
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHMS O COCTaBE M CBOWCTBAX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B 1uane QopmMupoBaHUS OCHOB HAyyHOTO MHPOBO33PEHUS, OCBOECHMS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWM HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHbIMHM IpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyeHum yueOHOro mnpeameTra «XUMHS» Ha YriayOlnEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell NEepBOCTENEHHON 3HAYMMOCTH SIBISIETCSl (POPMHpPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS IMpEeAMETa Mpeanosgaraet
peanu3anuio TaKux LeseH, Kak:

e  (opmupoBaHMEe TpEACTABIECHUH: O MaTEpPUAILHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM IIPUPOIBI, O MECTE XMMHUU B
CUCTEME €CTECTBEHHbIX HayKk W €€ BeAyled poau B oOecreyeHuu
YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUH MPOOJIEM IKOJIOTHYECKOM,
DHEPreTUYCCKOM M THINEBOM OE€30MMacHOCTH, B Pa3BUTHU MEIUIIMHEI,
CO3/IaHMU HOBBIX MaTe€pUalOB, HOBBIX MCTOYHHUKOB SHEPIUH, B 00ECHEUECHUU
pPalMOHANIBHOTO MPUPOJIONOIB30BAHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U
oOlel KyJabTypbl YeEJIOBEKa, a TakKKe OJKOJOIMYECKH OOOCHOBAHHOIO
OTHOILIEHMS K CBOEMY 370POBbIO U IIPUPOJTHOU CpPELE;

e  OCBOCHHE CUCTEMBI 3HAHUH, JIEKALIUX B OCHOBE XMMUYECKONW COCTABIIAIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (PyHAaAMEHTAIbHBIX OHATUN, 3aKOHOB
U TEOPUH XUMHH, COBPEMEHHBIX NPEACTABIECHUNA O CTPOCHHM BELIECTBA Ha
Pa3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaIMOJIEKYJISIPHOM, O
TEPMOAMHAMMYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs
XUMHUYECKUX PEaKLMi, O XUMUYECKOM PaBHOBECUH, PACTBOPAX U IUCIEPCHBIX
cUCTeMax, 00 00IIMX Hay4YHbIX MPUHIIUIIAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0yJarOIIIXCS OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHUUA 711 OOBSICHECHUS
KJIFOYEBbIX HJIEM U MPOOJIEM COBPEMEHHON XHMUHU, HJisI OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, HMEIONIMX ECTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO peIIeHUs MPoOJeM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS,
aHajau3a U OIEHKHU C TMO3UIUN 3KOJIOTHYECKOU O€30MacHOCTH IMOCIEICTBUIMA
OBITOBOII M NPOU3BOACTBEHHOM JESITEIIBHOCTU YEJIOBEKAa, CBA3AHHOM C
XUMHUYECKUM MTPOU3BOICTBOM, UCIIOJIH30BAHUEM U MEPEpaOOTKOM BEIIECTB;
yrayOJieHue MPeICTaBlICHUd O HAyYHBIX METOJIaX MO3HAHMS, HEOOXOIUMBIX
JUTSl IPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS
XUMHUYECKUX SBIICHUM, HMEIOIIMX MECTO B MPHUPOJIE, B MPAKTUYECKOU
JEATEeIIbHOCTH U MIOBCEAHEBHOM KU3HHU.

B mnnaHe peann3anny MepBOOYEPEIHBIX BOCHUTATEIBHBIX U PA3BUBAIOIINX

(GYHKIMI 1I€JIOCTHOM CUCTEMBI CpeIHEro ooiero oOpa3oBaHUS NpPU HU3YyUYECHHUH
npeaMera «XuMuUsS» Ha  yraOyOJE€HHOM  YpOBHE OCOOYI0 — aKTyaJlbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOSXKIEHHOCTH B MO3HABAEMOCTHU SIBJICHUW MPUPOJbI, YBAKCHUS
K TIpollecCy TBOpYECTBA B O0JACTH TEOPETHUUECKHX U MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYEHHMIO M TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUSI OOIICUEITIOBEYECKUX
IICHHOCTEH;

pa3BUTHE [103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYyalbHbIX W TBOPYECKHX
crocoOHOocTe oOyuaromuxcs, (GOpMHUpPOBaHHE Y HHUX CO3HATEJIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KakK
YCIIOBHIO YCHENTHON TMPOhEeCCHOHANBHON W OOIIECTBEHHOM JCATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 37J0POBOM
oOpa3ze XU3HH;

dbopMupOoBaHUE YMEHHMM M HABBIKOB Pa3yMHOTO MPUPOIOMNOJIb30BAHMUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIbTYpbI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATENBbHOCTH.

OOmiee 4YMCIO YacoB, NPEAYCMOTPECHHBIX [UIsi WM3yYCHHUS XUMUU Ha

yIIIyOJICHHOM YPOBHE cpefHero ooimiero obpasoBaHus, coctapiser 204 yacoB: B
10 xnacce — 102 ygaca (3 gaca B Heaemo), B 11 kimacce — 102 gaca (3 4gaca B
HEJIEITI0).



COAEPKAHUE OBYUEHUSA

10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT u 3HaUEHHE OPTAaHUYECKONW XMMUU, IPEJICTABIIEHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DJEeKTPOHHOE CTPOCHHE aroMa YIJepoja: OCHOBHOE U BO30OYXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJIax
opraHudeckux BemecTB. [loHsiTue O CBOOOJHOM paaukaine, Hykieoduie Hu
anexkTpodue.

Teopuss cTpoeHust opranmdyeckux coequHeHni A.M. DbymiepoBa wu
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl H30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kiaccudUKaMu opraHuveckux BeriecTB. [lonsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHnHocT M KJaccu(UKaIUs OpraHUYecKuX peakiuuil. OKUCIUTEThHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HX MPEBpallCHHI:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJI
OpTraHUYECKUX BEIIECTB.

Yriesoaopoasl

Ankanbl. 'oMonoruueckuit psiji ajdkaHoB, oOmias GpopMmysa, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuan3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEIICHUS, W30MEPHU3ALNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas Gopmyna, HoOMeHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMonoruueckuit psifi ankeHoB, oOmias (Gopmylia, HOMEHKIATYypA.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOMHOM CBA3M, MOJMMEpHU3anuu W okucieHus. [IpaBuio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanusa ankagueHoB (CONPsHKEHHbBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ["'oMosiorudeckuil psii aakuHOB, o01as GopMyia, HOMEHKJIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriieBoAopoasl (apeHsl). ['oMosiornyeckuil psj apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLUU 3aMEIICHUs] B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJIKUJIBHBIX PpPaJUKAIOB, KapOOKCHUIBHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonyrasie HedTsHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib U npoayKTsl ero nepepadotrku. CrnocoObl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOAOB.

DNEeKTPOHHOE CTPOEHHE TalOTeHIIPOU3BOIHBIX YIJIEBOJOPOJOB. Peakiuun
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaencTBHE MUTraJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HUX MPEBpAIICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB YIIEBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEUIECTBAX, MOJYyYEHHE STHUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHEHUs

[IpenenbHble OogHOATOMHBIE cnHUpThl. CTpoeHHEe MOJeKyn (Ha mpumMepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CIHUPTOB. BOIOpOAHBIE CBA3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJy4YeHHs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBHUECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaToMHble CHHUPTHI — JTWICHIJIUKOJIb W TiuLEepuH. DPu3nMveckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KAayeCTBEHHAs pEaKUuss Ha MHOTOaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJIEKYJIbI, B3aMUMHOE BJIMSHUE THAPOKCOTPYMIBI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHUS — AJIBJAECTUBI U KETOHBL. DJIEKTPOHHOE CTPOECHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TpefiesibHbIe KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOECHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
OcoOeHHOCTH CBOWMCTB MypaBbMHONW KUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonormyeckuid psig, obuias ¢dopmyna, U30MEpUS U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznyeckue U XMMHUYECKUE CBOMCTBA KHUPOB: TUIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakTepucTuka yriieBojoB. Kimaccudukanus yriaeBogaos (MOHO-, T1-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YHACTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BELIECTB M WX MPEBPAIICHUIL:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaep:xaniue OpraHnyecKue coeAnHeHHus

AMUHBI — OpraHMYecKre Mpou3BOAHbIe amMMmuaka. Krnaccudukanus aMrUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA aNM(aTUYECKHMX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TpEACTaBUTEIb aMHHOB apomaTtudyeckoro psaa. CrpoeHue
aHwiInHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MOJIeKyJie aHuiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmunHokuciiotel. Homenknarypa u nzomepusi. OTaenbHbIE MPEACTABUTENH .-
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benkun kak npupoaHbie nojiuMmepbl. llepBuuHasi, BTOpUYHAs U TPETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEepUMEHTANIbHBIE METOJbl H3y4Y€HHs BELIECTB M HX MPEBpaLCHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHbBIE MOHSTUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,

MOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNN, CPEAHSS MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonmumepubie Marepuanbl. [lmactmaccel  (HOJMATUIICH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJbHBII KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOINOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HA4YECHUs (Tedion, KeBJjap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OOpa3iaraéMble MOJUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HX MPEBpaAICHUI:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun. HaxoxaeHue MoJeKyJsipHOM (OpMyIibl OpraHUYECcKOTo
COCIMHEHUS IO MAaCCOBBIM JIOJSIM DJJIEMEHTOB, BXOJAIIMX B €ro COCTaB,
HAXOXKJIEHUE MOJICKYJSIpHOU (POPMYJIbI OPraHUYECKOTO COEIWHEHHUS [0 Macce
(00BEMY) TPOAYKTOB CropaHMs, IO KOJMYECTBY BeliecTBa (Macce, O0BEMY)
MPOJYKTOB PEAKIUM W/WIM MCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOMU
dbopMyJibl OPraHMYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHYECKHX CBOMCTB WJIU
CIIOCOOOB TMOJYYEHUs, OIpPEACICHUE JOIM BBIXOJAa NPOJAYKTa pEaKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MesxknpeaMeTHbIe CBA3H

Peanusanus MeXnpeIMETHBIX CBSI3€U MPU U3YYEHNH OPraHMYECKON XMMHUU B
10 xjacce OCYIIECTBISICTCS 4Y€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIC TIOHATHS: SIBJICHHE, HAYYHBIN (haKkT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUEe, H3MEpPEHUE,
AKCIIEPUMEHT, MO/JIEJIb, MOJICTIUPOBAHHUE.

duznka: Marepusi, aroMm, JJEKTPOH, MNPOTOH, HEUTPOH, MOJEKYIa,
OPHEPreTUYECKU YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIllECTBA, (PU3UUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTh, DHEPIus,
Mmacca.

buomorus: kmerka, oOpraHu3M, SKocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIC UCKOTTAEMbIe, TOTUINBO.

TexHOonmorusi: MNHIIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO ITUTAHHS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA
Teopernueckne 0CHOBbI XUMUH

Atom. CocTaB aTOMHBIX fAzep. XUMHUECKUW 3neMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamnuss XuMHIecKux 3JIeMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAIISIM.
DneKTpoHHBIC KOH(HUTYypaly aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JIEKTPOHHBbIE KOH(UTYypallMu HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepnogmueckuil 3akoH U llepuonnueckast cucteMa XMMUYECKUX DJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUENM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TIpynnaM ¢ IepuoaaM. J3JHAYEHUE
nepuonueckoro 3akoHa /.M. Menneneena.

XUMHUYECKasi CBA3b. BHAbI XUMHYECKOW CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IIuHa CBs3U. [10osIpHOCTD, HAITPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX cOoeIMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecrBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHs.  THIIbI
KPUCTAJUTMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

ITonssTne o mucnepcHbix cucreMax. MctuHHbIE pacTBOpbl. lIpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceieHnusie u
HEHACBIIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYeCKuX BeliecTB. TpHUBUATLHBIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTENICH HEOPTAHMYECKUX BEILIECTB.



Knaccudukanus XMMUYECKUX PEakIfil B HEOPTaHUYECKON U OpPraHUYECKOM
XUMHH. 3aKOH COXPAHEHHUSI MacChl BEILIECTB; 3aKOH COXPAHEHUs W NpPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHUYECKOUN peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (HDAaKTOPOB.
['oMOreHHbIE ¥ reTEPOTreHHbIE peakuu. Katanns u katanu3aTtopsl.

OOpatumMbie 1 HeOOpaTUMBIE peakIh. XUMUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass guccouuanus. CulibHble U CIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKUCIICHMUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M WX MPEBPAILCHUI:
pa3oOKEHUE TEPOKCUAA BOJOPOJAa B TMPHUCYTCTBHUM KaTald3aTopa, MOJEIHN
KPUCTALTAYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eiieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannyeckasi xumus

[Tonoxenne HemeTamwioB B [lepuoanueckon CucTeMe XUMHUYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydenue, ¢usmyeckue U XUMUYECKHE CBOMCTBA: peakiuu C
METaJUIaMAd M  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE  CBOMCTBA. ['mWapuisbl.
TornrBHBIE SJIEMEHTHI.

["amorensl. Haxoxaenue B mpupoje, CIOCOObI MOMydeHUs, (Gu3ndecKkue u
XMMHUYECKUE CBOMCTBA. [ 'aloreHOBOAOPObl. BaxkHEWIIME KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIC CIIOCOOBI TMOJYYCHUS
Kucaopoaa. Ou3nyeckue U XMMHUYECKUE CBOWMCTBA M NMPHUMEHECHHUE KHUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxnenue B mpupone, CrIocoObl TONy4YeHHS, (U3HYECKHE U
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbui(1V), oxcua
cepol(V1). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COEAUHEHU.

A3zor. Haxoxnenue B TpHUpojAe, CHOCOObI MOMy4YeHUs, (U3UYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COCIMHEHHUI. A30THbBIC yI00pEHHUS.

®ochop. Haxoxaenue B mpupoje, CHocoObl MONydeHUs, (U3MUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa m ero coemuHeHuit. DocdopHbIE
yA0OpeHus.

VYrinepon, HaxoXAeHHEe B HpUpoAe. AJUIOTPONHbIE  MOIU(UKALNU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BELIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEUIECTB, OOPa30BAaHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxaenue B mpupone, CrocoObl MONy4eHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUS U ero coeanHeHnil. CTEKIO0, ero noJy4eHue, BUIbl CTEKIIA.

[Tonoxenne metauioB B lleproauyeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  psii  HampsbkeHUd  MetauioB.  OOmme  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

O6mas xapakrepuctuka MetaioB |A-rpynnsl [lepuonnueckoil cucTembl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

O6mast xapaktepuctuka MmetamuioB |IA-rpynmer [lepuonnyeckoit cuctembl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajdblMH: TMOJydeHue, (QU3nuecKkue Hu
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHUN: ony4YeHue, GU3NIecKue U XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBA M €ro coeAuHeHui. AmdoTrepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTUKa MeTauioB no0ouHblx mnoarpynn  (B-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XMMUYECKUE CBOMCTBA XpoMma U €ro coeauHeHuil. OKCuabl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne MW XUMHUYECKHME CBOWCTBA MapraHlla W €ro COCIUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(Vll). Ilepmanranar kaiaus, €ro OKMCJIUTEIbHbBIE CBOMCTBA.

duznyeckre U XUMUYECKHE CBOWMCTBA XKejle3a U ero coearuHeHuil. OKCupbl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Toayuenune u npuMeHeHue xKene3a
U €ro CILIABOB.

OuU3NYECKNE U XMMUYECKUE CBOMCTBA MeAU U €€ coennHeHuu. [lomyyenue u
MPUMEHEHUE MEJU U €€ COCAUHEHUMN.

[Muuk: momydeHue, (pu3MYeCKUe W XUMHUYECKHE CBOMCTBA. AMdOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHbIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpaIlCHUI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, ¢docdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKejie3a C PacTBOpAMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (pochop U UX COEAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS ¥ KM3Hb

Ponb xumuu B obecrnieueHnn yCTOMYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUU HAY4YHOTO HCCIICIOBAHUS.
Hay4Hble mpuHLIMIBI OpraHu3alliid XUMUYECKOT0 TPOU3BOIcTBA. [IpombIliieHHbIE
CrocoObI TTOTYYEHHUsI BXKHEUIIIUX BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHUSI METAUIOB U
CIUIaBOB. XMMHUECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUSI.
Ponp xumMuu B o0ecrieueHnH YHEPreTUIeckoil 6€30MacHOCTH.

XuMuss H  30pOBbE UeloBeKa. JlekapcTBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHMs TIAIIA; OCHOBHBIE KOMIIOHEHTHI, MHINEBbIe J00aBKU. Poib xumuu B
o0ecrieyeHnH MUIIEeBON 0€30MaCHOCTH.



Kocmernueckue u mapdromepubie cpeacta. brortoBas xummus. IlpaBuia
0€30MacHOr0 HCIMOJb30BaHU TMPENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
YKU3HH.

XUMHSI B CTPOUTENILCTBE: BaKHEHIIHME CTPOUTENbHBbIE MaTepuaibl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue U MUHEpaIbHbIE YI00pEHHS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEpHalIbl, KPackd, CTEKJIO, KepamHKa.
Matepuainsl asis 31eKTpoHUKU. HanotexHomoruu.

Pacuérurle 3amaun.

Pacuétel: Macchl BelecTBa UiM 00bEMaA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIECTB,
Macchl (00BEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUMU, €CIU OJHO U3
BELIECTB MMEET IpHUMECH, Macchl (00BEMa, KOJMYECTBA BEILIECTBA) MPOAYKTa
peakuyMu, €ciau OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEAECIEHHOU
MAaCCOBOM JOJIEH PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA © MOJIAPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

Meocnpeomemuule cesazu

Peanuszamusi  MEXIpeIMETHBIX  CBA3€M IpU  H3YYeHHM OOwwed U
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHATHIA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEeHHO-HAyUHbIE MOHATHS: SIBICHUE, HAYYHBINA (aKT, TUIIOTE3a,
TEOpusl, 3aKOH, aHAJU3, CUHTE3, KilacCU(UKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
WOH, HW30TOIbl, pPAAUOAKTUBHOCTb, MOJIEKYJd, SHEPreTUYECKUN YpPOBEHBD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, WACAJbHBIA a3,
(bu3nYecKue BEIMYHUHbI, €IMHUIIBI U3BMEPEHHUS, CKOPOCTh, SHEPIHsl, Macca.

buonorus: knerka, opranu3M, sKocucTeMa, onocdepa, MeTadoJIM3M, MaKpo- U
MUKPOAJIEMEHTBI, OC€JNKH, dKUPbI, YIJIEBOJbl, HYKICHMHOBbIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, rOpHbIE MOPOJbI, MOJE3HbIE HUCKOMAEMbIe, TOILJIUBO,
pecypcehl.

TexHonorus: XuMHYecKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, CTPOUTEIIbHbIE
MaTepHualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs IMPOMBIIUICHHOCTD,
dapmaneBTHUECKAs IIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
penaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpPHAJIOB, 3JEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XMMHWUN
HA YT'JTYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA
JINMYHOCTHBIE PE3YJIBTATBHI

B coOTBEeTCTBMM C CHCTEMHO-IIEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABJISIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE IMpaBWJIaMUd W HOPMaMU T[OBEJICHHUS;, HaIU4Ue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
KU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3ynbTaTbl OCBOCHUS NpeaMera «XHUMHUs»  OTPaXKaroT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B Mpoliecce pean3aiu 00pa3oBaTeIbHOM €SI TENHLHOCTH.

JIMYHOCTHBIE pe3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa I[O3HABATEILHOW M MPAKTUYECKOW JESITEIBbHOCTU
oOy4Jaronmxcs B Mpoliecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

OCO3HAHHUS 00YUYaIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00SI3aHHOCTEMH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSJIKY;

MPEJICTABJICHUS] O COLMAJIBHBIX HOPMAax M MPaBWIAX MEXJIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH NPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPHUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILICHUSI K HMCTOPUYECKOMY M HAYyYHOMY HACJEIUIO
OTE€YECTBEHHON XMMUH;

YBaXEHHUSI K TPOIIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MTOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W I[I03HABATEIbHBIX MOTHMBOB B IMOJYYEHHH W MOCIEAYIOIIEM
aHanu3e WHQPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBECHUS;

CIIOCOOHOCTH OIIEHWBATH CUTYyAIlH, CBSI3aHHBIC C XUMHUUYECKUMHU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEACHHWE W TIOCTYIKH CBOWX TOBapHUIICH C
MO3UIINNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEH 370pOBOro U 0Oe3omacHoro obOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COONIO/IeHUsl TpaBUi 0e30macHOro oOpalleHus C BEHIeCTBAMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBWI WHIWBHAYAIHHOTO M  KOJUIGKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIICICTBUA W HETPUATHS BPEIHBIX NMPHUBBIUEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIHICHUH MPAaKTUYECKUX 3a]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HWHTEpeca K MPaKTUYECKOMY M3YUeHHIO Mpodeccuil pa3auyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYAIIbHOW TpPAaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa,;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

DKOJIOTHYECKH IEeJIeCO00Pa3HOTO OTHOIICHUS K TPHUPOJE KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHYCCKUX TIPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJWMOCTH WCTOJB30BAHMS JOCTHKCHUN XUMHH IS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEd OKPYKAIOLIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIE IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHUCTBUNM U MPEIOTBPAILAT UX;

HaJW4usl Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPaKTUKE, CIIOCOOHOCTH ® yMEHUS AaKTHUBHO MPOTUBOCTOSTH HACOJOTHUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XUMHH KaK HayKd, OCO3HaHWs €€ poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTM XHMMHUHM JUII  COBPEMEHHOU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HANpPABICHHOCTH W Ba)XHOM pPOJIK B
CO37aHMM HOBOM 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CIeUCHUN
YCIIOBUM YCHEIIHOTO TPYJla U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHUMAHHMS CYHIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUSA JJIsl aHAJIu3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO UCIIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus npoojieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH ¥  CIIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3auvHbIX chepax mpodeccHoHambHON
JEATEIIbHOCTH.



METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHbIe pe3yNbTaThl OCBOCHHUS MPOTPaMMBbl TI0 XUMHUU HAa YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMblE  JUIi  (OPMHUPOBAHHMS ~ MHPOBO33PEHUSA  OOyUYArOIIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpaKaloIIne
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeNu(PHUKYy METOIOB IO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBICHHUE,
MPoIIeCC, CUCTeMa, HAYYHBIA (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHbIe YdeOHbIC IeHCTBHs (TIO3HABaTElbHBIC, KOMMYHUKATHUBHEIC,

peryJISTUBHBIC), obecrieunBaroIIe dhopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COITMALHON KOMIIETEHITUN 00YyJarOIIIXCS;
CIIOCOOHOCTH 00yYaroIIMXCs UCIIO0JIb30BaTh OCBOECHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B IMO3HABATEIIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE PE3YyJbTaThl OTPaKalOT OBJAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
1) 6a30BbIe JOrMYecKue JeiiCTBHUSA:

CaMOCTOSITeIbHO  (opMyIUpOBaTh M aKTyaJlU3UpOBaTh  IpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENU MACATCIBHOCTH, 3aJaBasl MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIMOJIb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBaHUS M KPUTEPUH I KIacCU(PUKAIIMU BEIISCTB U
XAMUYECKUX PEAKIINIM;

YCTAHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBSI3M MEXIY HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCykJeHus (MHIYKTUBHbBIC, JCAYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLECCE MO3HAHUSA HUCMOJIb3YEMbIE B XMMHUHM CHUMBOJIMYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON
peaknuu — TPU PEIICHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.
2) 6a30BbIe HCCIe0BATEIbCKHE IeCTBHUS:

BJIAJCTh OCHOBAMH METOJOB HAy4YHOI'O ITO3HAHMS BEIIECTB MU XUMHUYECKUX
peakuuit;

dbopMynTupOBaTh LIETH U 33J]a41 UCCIEIOBAaHNUS, UCTIOIB30BATh MTOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

BIAJCTh HAaBBIKAMU CaMOCTOSATEJIBHOIO IUIAHUPOBAHMS M IPOBEICHUSA
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (POpMYyIUpOBATH
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYCHUYECKOM UCCIEIOBATEIBLCKOM W MPOEKTHOMN
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B pA3JIMYHBIX HMCTOYHUKAX MH(poOpMalu (HAy4YHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcel MHTepHEeTa), aHanmuM3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3aPOCHl U MPUMEHSATHh Pa3JIMYHbIE METOJbI MPU MOHUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOW HJisi BBINOJHEHUS Y4eOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCHOJIb30BaHUS WH(GOPMALMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPAaTh  ONTUMAJIbHYIO  (OpMy  MpeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeAcTBa Mpu padoTe ¢
XUMHUYECKOM HMHpOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.
KoMMyHUKAaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS:

3aJlaBaTh BOMPOCHI M0 CYHIECTBY 00CYK/1aeMOW TEMbI B XOZ€ IUaora u/uiu
JUCKYCCHUH, BBICKA3bIBaTh UJIeU, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI PEJIOKEHHOM 3aa4H;



BBICTYNIATh C TPE3CHTAlUCH pPE3yJIbTaTOB ITO3HABATEIHHON JEATEIHHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN MyTEM COIIACOBAHUS MO3ULIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

CaMOCTOATENIbHO IJIAHUPOBaTh U OCYLIECTBISTH CBOI TMO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TMpe/jlaraéMblii aJrOpuT™M JACUCTBUN MpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3aj7ad, BbIOMpaTh Hauboiee
b (EKTUBHBIN CIOCO0 HMX pemeHUs ¢ Y4ETOM TOMyYCeHHsS HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAaMOKOHTPOJb JIEATEIbHOCTH Ha OCHOBE CaMoOaHalin3a u
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IT0 XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HaydHbIe 3HAHUSI, YMEHHS U CIIOCOOBI JIEHCTBUIMA
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUCOHBIX
CUTYallMsIX, a TAKXKE B pPeabHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX ¢ XuMuen. B
mporpaMme MO0 XHUMHH TIPEIMETHBIE PE3yNbTaThl MPEACTaBICHBI IO ToJlaM
U3Y4YECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckas XUMUSD)
OTpaXkaroT:

c(OpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECTE€ M 3HAYCHHH OpPraHWYeCKOn
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pOoJu B OOECIEUYEHUH YCTONYMBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHun parMoOHAIBHOTO
MPUPOIOTIOIL30BaHNS, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIECH KYyJIbTYpHI
YeJloBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMHUYECKUH DJIEMEHT, aTOM, SAPO U DJIEKTPOHHAS
obonouka aroma, S-, p-, d-aToMHBIC OpOUTAM, OCHOBHOE U BO3OYXKIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX oOpOuTaliel, HWOH, MOJEKYyJa,



BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBII 00BEM, YTIIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
Tpynmna, paaudkal, CTPYKTypHble QopMmyibl (pa3BEPHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TPOCTpPaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUU pANl, TOMOJIOTH, YTIECBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs DHEPrUM TMPU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI PUYUHHOCTUA U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMUs, O B3aMMHOM BJIMSIHUM aTOMOB M I'PYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M IPAKTUUYECKON
NESATEIIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHIMIAX  XUMHUYECKOIrO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, IepepadOTKH HePTH);
c()OPMHPOBAHHOCTh YMEHUU: BBIABISATH XAPAaKTEPHbIE MPU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOWCTB OPTAaHMYECKUX COCANHEHU;
chOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJIB30BaTh XMMUYECKYI0 CUMBOJIMKY JUISI COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;

COCTABJISITh YPaBHEHUS XUMUYECKHX PEAKUMH M PACKPBIBATH WX CYLIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  INOCPEICTBOM  COCTABJICHMS
ANIEKTPOHHOIO OallaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUN;

U3rOTaBIMBATh MOJEIHA MOJIEKYJ OPraHUYEeCKUX BEUIECTB JUIsl MILTIOCTpALUU
UX XUMHAYECKOIO U MTPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHI: YyCTaHABIMUBATH MPHUHA/JICKHOCTh M3YUYECHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COeIMHEHUH, JdaBaTh UM Ha3BaHMUS 10 CHUCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BaHUS IS OTIEIHHBIX
IIPEICTABUTENIE OPraHUYECKUX BEIIECTB (3TWIIEH, alleTWIEH, TOJIYOJ], TJIULEPUH,
ATUJICHTJIMKOb, (PEHOJ, (QopManblIerun, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTUHOBAS KUCIIOTHI,



TJIMIWH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCThL YMEHHUS OMNPEACNIATh BHUJ XUMHUYECKOH CBS3H B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHUS TPUMEHSTh TIIOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpPMHPOBAHHOCT, ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, HUKIIOAIKAHOB, AJIKEHOB, aJKaIUEHOB,
JIKWHOB, apPOMATHYECKUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJCTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- W TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

chOpPMHPOBAHHOCTh YMEHHUS TMOJATBEPKAAaTh Ha KOHKPETHBIX MpHUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSI3M (G- M T-CBSI3M), B3AUMHOTO BIIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOJIOPOIHOTO
Coipbs (He(dTb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUW O E€CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSATH OCHOBHBIE OIEPAIlMU MBICIUTEIbHON
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, 000OIIEeHHE, CHCTeMaTU3allulo,
BBISIBJICHUE MPUUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJII U3YUYEHUSI CBOMCTB BEIIECTB U
XAMHWYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO NOHUMAaHHUSl CYIIHOCTH MAaTE€pUaIbHOrO €IMHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHI: TPOBOAWTH PaCUEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UIECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX



BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKJICHUID XUMHUYECKOU
(dbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XWMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHus, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MIPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH
C TIO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JIEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJB30BATh MOJYYEHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHUMN: CAMOCTOSTEIBHO IUIAHUPOBATH W TPOBOJUTH
XUMUYECKUN OSKCIEPUMEHT (MOJyuYeHHEe M HU3YYEHUE CBOWCTB OpPraHUYECKUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KIACCOB U
KHUCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTATbHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM TPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIAThH B pa3IndyHoON ¢dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJII0/IaTh TIPAaBWJIA SKOJOTUYECKU IEJIECO00pa3HOr0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJTHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JIEMCTBUS Ha KUBBIC OpPraHU3MBbI
ONpeIeIEHHBIX OPTaHUYECKUX BEILECTB, MOHMMas cMbIc nokazatens [1/K;

aHAIM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHUS OPTaHMYECKHX BEIIECTB B
MIPOMBITIIUICHHOCTHU U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYILIECTBIISITh II€JICHANPABICHHBIA TMOUCK
XUMHUYECKON nH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MIHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 MH(OpMaIuio, nepepadbaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.

11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUsA Kypca «OOmias u HeopraHuyeckas
XUMUSD) OTPaXKaroT:

chOpPMHPOBAHHOCTh TPEJCTABIICHUN: O MaTEPHAIBHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUU MPHUPOJBI, O MECTe W 3HAYCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
WMCTOYHHUKOB SHEPTHH, B OOECMEYEHUH PallMOHATBHOTO MPHUPOJONOIL30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe



HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHNEC  CHUCTEMOM  XHMHYECKUX  3HAHHWHA, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

M30TOIIBL, JJIEKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U
BO30YXKIAEHHOE COCTOSIHUSI aToMma, TMOpUau3alus aTOMHBIX OpOuTalel, HOH,
MOJIEKyJa, BaJeHTHOCTh, DJEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCIICHUS,
XMUMHYECKasl CBs3b (KOBAJICHTHAsl, WMOHHAs, MeETalJIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAs peuI€Tka, XUMHUYECKash peakuus, pacTBOp, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKAs JUCCOLMAIUS, CTENEHb JAUCCOLMALNH,
BOJIOPOJHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOH H3(deKT
XUMHUYECKON peakliu, CKOPOCTh XUMUYECKONW PEaKIMH, XUMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOJUTHUECKON AUCCOIMALMM, MEPUOANYECKUN
3akoH JI.1. MenzeneeBa, 3aKOH COXpaHEHUs MacChl BEILIECTB, 3aKOH COXPAHEHUS U
MPEBpAIICHHS] YHEPTHH MPH XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK
XUMHH, MHPOBO33PCHUECKHE 3HAHHs, JieKallue B OCHOBE MOHMMAHUSA
OPUYUHHOCTH M CUCTEMHOCTHM  XUMHYECKHMX  SIBJICHUH;  COBpPEMEHHbBIE
IPEJCTaBICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIPHOM ~ YPOBHSAX; TMPEACTaBICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakiuii, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTAX  MX
IPOTEKaHUsl, 0 XMMHYECKOM pPAaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CHUCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON
NESTEIbHOCTH ~ YellOBeKa, OOMMX  HAyYHBIX  NPHUHIWNAX  XUMHYECKOTO
IPOM3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUM: BBISBIATh XapaKTE€pHbIE MPU3HAKU IMOHSITHM,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIINE TMOHATUS IPU
OTNMCAaHUU HEOPTAaHWYECKUX BEUIECTB U UX MPEBPAIlCHUH;

c(OPMUPOBAHHOCTh YMEHHUSI HUCMHOJIB30BaTh XHMHUYECKYI0 CHUMBOJIUKY MJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHSI OMPEICNIATh BaJCHTHOCTh U CTETICHb OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBSI3U (KOBaJICHTHAs,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAas), THUMN KPUCTAUIMYECKOW pPEIETKU
KOHKPETHOT'O BELIECTBA;



c(OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHHUH:  KJIAacCU(UUUPOBATh:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTABY, XUMHUUYECKUE PEAKIINH 10 Pa3INYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

c()OPMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI IEPUOANUYECKOTO 3aKoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUN: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[lepuomnueckoit  cucremsl .M.  MeHngeneeBa,  UCNOJNB3ysSl  TOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOpPMHUPOBAHHOCTh yYMEHHMM: XapaKTepus3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

cOPMHPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTb:  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIUi
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEPE T'HIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c()OPMHPOBAHHOCTh YMEHHSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMELIEHUSI XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh XUMHUYECKHE PEaKIIHH,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOIIMe Hay4yHble MPHUHLMIBI XUMUYECKHUX MPOU3BOJICTB; II€JIECO00PAa3HOCTh



MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOIICHHSI PUCK-TIOJNB3A;

c(OpMUPOBAHHOCTh BJAJCHUS CHCTEMON 3HAHM O METOoJaX HayYHOIO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTH 3TH 3HAHHS TIPH SKCIIEPUMEHTAIILHOM HCCIIEIOBAHUH BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBJICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH,

c(hOpPMHPOBAHHOCTh YMEHHMS BBISIBISTh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osiee 0CO3HAHHOTO TTOHMMAaHUS MaTepUaIbHOTO EAMHCTBA MUPA;

cOPMUPOBAHHOCTh YMEHHUS TPOBOJUTH pACUYETHl: C HCIOIb30BAHHEM
MOHSTUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYECHUS BOJOPOJHOIO IOKAa3aTessi pacTBOPOB KUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUHU, €CIIM OJIHO M3 MCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
OTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOAYKTa pEaKIUH; OOBEMHBIX OTHOUIEHUI
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUMN: CAaMOCTOSTEIBHO IUIAHUPOBATH W TPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
CpeIsl pPAacTBOPOB BEIIECTB C TMOMOINBIO WHAWNKATOPOB, HW3YYCHUE BIHSHHUS
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemerammsy) ¢
COOJTI0JIEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueM, GOpMyJIUpOBaTh 1I€Jb  HCCIEJAOBaHUSA, MPEACTABISATH B
pa3nuuHOi opme pe3yabTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OICHUBATh HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUH: COOIOAATH TIPaBUIIa TIOJIb30BAHUS XUMUYECKON
nocyo u jabopatopHbIM OO0OpyJOBaHWEM, OOpAaIIeHUs C BEIIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTMYECKH IEIeCO00Pa3HOr0 TMOBEACHUS B OBITY W TPYIOBOM
JESATETLHOCTH B IEJSIX COXPAHEHUsS CBOETO 370POBbS, OKPYXKAIOIMICH TMPUPOTHON
Cpembl H JOCTIDKCHHS €€ YCTOMYMBOTO pPa3BUTHS, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MBbI OIMPEACIIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;



c(OPMHPOBAHHOCTh, YMEHH: OCYIIECTBISATh IIEJICHANPABICHHBIN TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JaUTepaTypa, CpelcTBa MaccoBoi nHbopmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOpMAIHIO, TiepepadbaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.
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4.1 AMMHBI. AMUHOKHCIIOTHI. benku 12 P
https://resh.edu.ru
Hroro no pazgeny 12
Pa3nes 5. BoicokoMoJieKyJISIpHbIE COeIMHEHUSI
51 BBICOKOMOJIEKYIIIPHBIE COETNHEHNUS 6 http:/fwindow.edu.ru
' YIEP A https://resh.edu.ru
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne /i P Konrpoabnbie IIpakruuyeckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
C I i .
TpoeHue atoMa. [lepuonnueckuit 3akoH 1 http://window.edu.ru
11 [Iepnonnueckas cucTeMa XMMHUYECKUX 9
https://resh.edu.ru
anemenToB 1. 1. Menaeneena
Crpoenue BemiecTBa. MHOrooOpasue http://window.edu.ru
1.2 11 1
BEIIIECTB https://resh.edu.ru
http://window.edu.ru
1.3 X 19 1 3
HMHECIHE peakitin https://resh.edu.ru
Hroro o pasneny 39
Pa3nes 2. Heoprannyeckasi XuMust
21 HeMeTaLI 31 1 3 http://window.edu.ru
https://resh.edu.ru
http://window.edu.ru
2.2 M 23 1 2
CTaLIbl https://resh.edu.ru
Wroro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb
31 MeTo/1pI TO3HAHUS B XUMUW. XUMHUS H 9 http://window.edu.ru
' KH3Hb https://resh.edu.ru
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosnnyectBo yacos
w/n Tema ypoka Beero Koutpoanubie = Ilpaktuvyeckue  JlaTa uzyuenus
padoTshI padoThI
[Tpeamer n 3HaYCHNE OPTaHUYECKON XUMHUH,
1 MPEJCTaBICHUE O MHOT000Pa3HH OPraHNnYEeCKUX 1 05.09.2023
COCIMHEHU I
DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoja (OCHOBHOE U
2 BO30Y>KIEHHOE COCTOSsIHUS ). BaneHTHBIE BO3MOKHOCTH 1 07.09.2023
aToma yriepoja
XUMHUYECKas CBSI3b B OPTaHMYECKUX COCIMHEHUSX.
3 MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOM CBSI3H, 1 08.09.2023
CIIOCOOBI pa3phiBa CBA3EH
4 Teopust cTpoeHns OpraHMYECKUX COeqUHEHUNH A. M. 1 12.09.2023
byrneposa
Bunsl n3omMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
5 OneKTpoHHbIE Y3PPEKTH B MOJIEKYJIaX OPraHMYECKUX 1 14.09.2023
COECIMHEHU I
5 [IpencraBnenue o kiaccuPUKALUU U CUCTEMAaTHUECKast 1 15.09.2023
HoMmeHkiarypa (IUPAC) oprannueckux BemecTs R
O060061meHne 3Hanui 1o Teme «CucreMaTudeckas
7 1 19.09.2023
HoMmenkiatypa (IJUPAC) opraHu4ecKux BEIecTB
8 Knaccudukanus peakiuii B opraHn4eckoil XuMun 1 21.09.2023
AJKaHBI: TOMOJIOTUYECKHH psl, oOmias hopmyra,
9 HOMEHKJIATypa U U30Mepus, JJIEKTPOHHOE U 1 22.09.2023
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
10 = ®wusmveckne M XUMHUYECKHE CBOMCTBA AJIKAHOB 1 26.09.2023




Haxoxnenne ankanoB B npupoje. Crioco0s

11 28.09.2023
MOJIy4EHUS U IPUMEHEHHUE aJIKaHOB
[uknoankanel: o0mmast popmyrna, HOMEHKIATYpa U

12 uzomepwusi, 0COOCHHOCTU CTPOCHUS U XUMUYECKUX 29.09.2023
CBOWCTB, CITIOCOOBI MTOJTyYEHHSI U IPUMEHEHNE
Pemenne pacué€THbIX 3a7a4 Ha OIpe/ieTICHHIE

13 MOJIEKYJISIPHOI (pOPMYJIIBI OPraHMYECKOro BElecTBa 03.10.2023
10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIINX B
€ro cOoCcTaB
AJIKeHBI: TOMOJIOTHUECKUH psij1, oOmias popmya,

14 | HOMEHKIATypa, EKTPOHHOE U NPOCTPAHCTBEHHOE 05.10.2023
cTpoeHue Mosekya. CTpyKTypHas U
MPOCTPAHCTBEHHAS H30MEPHUS AIIKCHOB

15 du3nyeckue U XMMHUYECKHE CBOICTBA aJIKEHOB. 06.10.2023
IIpaBuiio MapkoBHHKOBA

16  CrocoOsI OJTydeHHUs U IPUMEHEHUE ATKCHOB 10.10.2023

17 [TpakTuyeckas padora Ne 1 r[vo TeI'\'/Ie "IToryuenne 12.10.2023
STUJICHA U U3y4YEeHHE ero CBOMCTB

18 Pemenne pacqvéTme 3aJa4d Ha OTIpeJieIeHre 13.10.2023
MOJIEKYJISIPHOM (hOPMYJIBI OPraHUYECKOTO BELIECTBA
ANKanueHsl: CONpsHKEHHbBIE, U30JIMPOBAaHHBIE,

19  xymynupoBaHHBIe. OCOOEHHOCTH DIICKTPOHHOTO 17.10.2023
CTPOCHUS

20 XUMHUYECKHE CBOMCTBA CONMPSHKEHHBIX JUEHOB 19.10.2023

21  CnocoObl IOTYYEHHUs M IPUMEHEHHE aTKaIneHOB 20.10.2023
AJKUHBI: TOMOJOTHYECKH psil, 001mas Gpopmyia,

22  HOMEHKIIATYpa, SJIEKTPOHHOE W IPOCTPAHCTBEHHOE 24.10.2023

CTpOEHHE MOJIEKYJ, (pU3nvecKre CBONCTBA




23 | XuMUYECKHE CBOMCTBA AIKHHOB 26.10.2023

24  KayecTBEHHBIE pEaKIMU HA TPOHHYIO CBS3b 27.10.2023

25 | CrocoObl MOTy4eHUs ¥ IPUMEHECHUE AIKUHOB 07.11.2023

26 Pemrenne 3amad: pac4€rsl 10 YPaBHEHUIO XUMUYECKOU 09.11.2023
peakuuu

97 CucremaTtu3zanus 1 00001IeHNe 3HaHUH TI0 TEME 10.11.2023
«[IpenenpHbIe yTIeBOIOPOABI»
ApeHBI: TOMOJIOTHYECKHUH psij, o0mmas popmyna,

g | HOMEHKIATypa. DJEKTPOHHOE U POCTPAHCTBEHHOE 14.11.2023
CTpOEHHE MOJIEKYJI O€H30J1a U TOIyoJIa, UX
¢dbusnueckue cBocTBa

29  XuMHYecKre CBOMCTBA apEHOB: PEAKIH 3aMEIICHUS 16.11.2023

30 XUMUYECKHE CBOMCTBA apEHOB: PEAKIIHH 17.11.2023
MIPUCOEANHEHUSI, OKUCIIEHHE TOMOJIOTOB OeH3011a

31 | Oco0OeHHOCTH XMMHYECKHUX CBOMCTB CTUPOJIA 21.11.2023

39 Pemenune pacqvéTHHx 3aJa4 Ha ONpe/ieieHne 93.11.2023
MOJIEKYJISIPHOM (DOPMYJITBI OPraHUIECKOTO BEIIECTBA

33  CnocoObl NOTy4YeHUs: U IPUMEHEHHE apEHOB 24.11.2023

34 ['eneTrueckas CBSI3b MEXKAY pa3IMYHBIMU KJIACCAMH 98.11.2023
YIII€BOJOPOIOB

35 Pacué€rsl o ypaBHeHUSIM XHMHHGCKHXVpeaKHHﬁ. 30.11.2023
CuctemaTtu3zanys 1 0000IIeHIe 3HaHUH 110 TeMe

36 | IIpupomnsrii ra3. [TomyTHbIe HEPTAHBIC Ta3bI 01.12.2023

37 | KaMeHHBIH yroib u MPOIYKTHI €ro mepepadboTKH 05.12.2023

38 Hed1s 1 cnioco6s! e€ nepepadotku. [Ipumenenue 07.12.2023
MIPOAYKTOB MepepaboTKu HEPTH

39 | TI'eHeTmyeckas CBSI3b MEXIY PAa3IMIHBIMU KJIACCAMH 08.12.2023




YII€BOJOPOIOB

FaJ'IOFeHOHpOI/IBBOI[HI)Ie YIJI€BOOOPOA0B: JICKTPOHHOE

40 12.12.2023
CTPOCHHE; pEeaKIIUU 3aMEIICHHSI TaloreHa
JelicTBue 1mienoyueil Ha raJIoreHIPOU3BOIHBIE.

41 BsaumonmeiicTBre QurajoreHaakaHoB ¢ MAarHUEM U 14.12.2023
IIUHKOM
Cucremarusanys 1 0000IIEHNE 3HAHNUH 110 pPa3aell

42 e N psAEy 15.12.2023

YrieBoaopoibl

43  KoutponpHas padora mo teme "YrieBoaopoasr” 19.12.2023

[IpenenbHBIC OTHOATOMHBIC CITUPTHI: TOMOJIOTHYCCKUN
s/, o01Ias popMyIa, CTpOEHUE MOJIEKYI, H30MEPHS,

44 P OOWaA opmyna, cTp Y P 21.12.2023
HOMEHKJIaTypa, Kjiaccudukanus, Guandeckue
CBOMCTBa
XHUMHUYECKHE CBOMCTBA IPEACIbHBIX OJHOATOMHBIX

45 P 22.12.2023
CIIUPTOB
CrocoOsI ITOIyYEeHUS U IIPUMEHEHNE OJHOATOMHBIX

46 i P A 26.12.2023
CIIUPTOB
MHoroaToMHBIE CIIUPTHI: STUIAECHIIINKOIEL U TIUIIEPHH,

47 P ! Hep 28.12.2023
ux Qu3ndeckre U XMMHUECKHUe CBOMCTBA
CrocoOsI ITOJIYYEHUS U IIPUMEHEHNE MHOTOATOMHBIX

48 i P 29.12.2023
CIUPTOB
®deHoI: cTpOEHNE MOJIEKYIIBI, (PU3NUECKHIE CBOMCTBA.

49 P yel, ¢ 09.01.2024
TokcuyHOCTH PeHOIa

50  Xumuueckue cBOHCTBa (heHona 11.01.2024

51  CmocoObl mosTydeHus ¥ MPUMEHEeHHE eHoIa 12.01.2024
ITpakTuyeckas padora Ne 2. Pemenue

52 sKcrepUMEHTANbHBIX 337a4 1o TeMe «CIUpTHI U 16.01.2024

(beHobI»




CI/ICTeMaTI/ISaI_II/ISI u O606H_ICHI/IC 3HAHUH 10 TeMe

53 18.01.2024
«CrpThl ¥ (HEHOITBI
IIpocTeie 3dupsl: HOMEHKIATYPA U U30MEPHSL,

54 P $up P pH, 19.01.2024
0COOEHHOCTH (PU3MUECKUX U XUMHUECKUX CBOWCTB
AJBIETUIBI U KETOHBI: 3JICKTPOHHOE CTPOCHHUE

55 KapOOHUJIBHOM T'PYIIIBI; TOMOJIOTHYECKUE PSIBI, 23.01.2024
obmiast popmyiia, ©30MEPHUS ¥ HOMEHKJIATypa
AJIBIETH]IBI U KETOHBI: (PU3HYECKHE CBOMCTBA;

56 ¢ 25.01.2024
peaKIuy MPUCOCTUHEHUS
Peakunu OKHUCIIEHNS M KAYECTBEHHBIE PEAKLIAU

57 p 26.01.2024
aJIbJAETUI0B U KETOHOB

58 CriocoOsl MoTyueHus allbJIeTHI0B U KETOHOB 30.01.2024
OIHOOCHOBHEIE IIPENEIbHBIE KAPOOHOBBIE KUCIIOTHI,

59 P P 01.02.2024
0COOEHHOCTH CTPOCHHSI UX MOJICKYJT
H3oMepusa 1 HOMEHKIIATypa KapOOHOBEIX KHCIOT, UX

60 P 3 Ypa kap 02.02.2024
(u3nvecKue CBONCTBa
XuUMHYECKHE CBOMCTBA MPEAETBLHBIX OJHOOCHOBHBIX

61 P 06.02.2024
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB MYPABbUHOM KHUCIIOTHI.

62 P 08.02.2024
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB: HETIPEAECTBHBIX U
apoMaTHYECKUX KapOOHOBEIX, TUKaPOOHOBEIX,

63 P P FuKap 09.02.2024
THJIPOKCUKApOOHOBBIX KHCIOT. [IpencraBurenu
BBICIITHX KapOOHOBBIX KHCIOT
CnocoObl TToyYEeHUS U IPUMEHEHNUE KapOOHOBBIX

64 ya P P 13.02.2024
KUCIIOT

65 | [lonsTHe 0 MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT 15.02.2024

66 | CroxxHbIe 3(DUPBI: TOMOJIOTHUYECKUHN PSIJT, OOTIIast 16.02.2024




dbopmyia, n3oMepus 1 HOMEHKJIATypa

dusnyeckue ¥ XMMHYECKHE CBOMCTBA CIIOKHBIX

67 20.02.2024
3¢upoB
Perrenue pacu€THbIX 331a4: 10 YPaBHEHUIO

68  XMMHYECKOW peakInu, Ha ONpeIeiieHre 22.02.2024
MOJICKYJISIPHOM (DOPMYJTBI OPraHUYEeCKOTO BEUIECTBA
[TpakTuyeckas padora Ne 3. Pemenue

69  sKcmepuMeHTaIbHBIX 33/1a4 1o TeMe «KapOoHOBBIE 23.02.2024
KHUCITOTHI. CII0KHBIC dPUPBI»
XKupsl: ctpoeHue, GU3HMUECKUE U XUMUYCCKUE

70 baL- ¢1P ¢ 27.02.2024
CBOMCTBA (THIPOIIN3)
OCOOEHHOCTH CBOWCTB JKUPOB, COJIEPIKAIINX OCTATKU

71 POB, COACPAAI 29.02.2024
HETpeAeTbHBIX KUPHBIX KHCIIOT. JKUPBI B IPUPOIE
MpbUia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX

72 moroliee aercreue. [TIoHATHE 0 CHHTETUYECKUX 01.03.2024
Moromux cpeactBax (CMC)
I'eneTnyeckas CBSI3b YIICBOJIOPOIOB U

73 o poi 05.03.2024
KHCIIOPOJICOICPIKAIUX OPTaHUYIECKHUX BEIICCTB

74 Pacu€rhl 0 ypaBHEHHUSIM XUMUYECKHX PEaKIUil 07.03.2024
Cucremaru3zanust 1 0000IIEHUE 3HAHUM 110 TEME

75 n 08.03.2024
«KapOoHOBBIE KHCIIOTBI U X TIPOU3BOTHBIC
OO6m1ast XxapakTepuCTHKA YTJIEBOJIOB U KilaccuuKaIus

76 A XaparTep YHIeEoR (rkant 12.03.2024
YTJIEBOJIOB (MOHO-, TU- ¥ TIOJIUCAXAPHUIBI)
MoHocaxapuabl: pU3HUECKUE CBOMCTBA U HAXOXKICHUEC

77 P b 8 14.03.2024
B IIPUPOJIC
[IpumeneHue riaoKo3bl, €€ 3HaYEHUE B

78 P ’ 15.03.2024
KHU3HEIEATSILHOCTH OpraHu3Ma

79 | Jlmcaxapwuibl: caxapo3a, MajlbT03a M JIAKTO3a. 26.03.2024




Haxoxzenue B pupoie ¥ NIpUMEHEHUE AUCaxapuioB

[Tonucaxapupl: CTpOEHHE MaKPOMOJIEKYII,

80 ) 28.03.2024
(u3nUecKre U XUMUYECKUE CBOWCTBA, IPUMEHEHUE

81  IlonsaTue 00 MCKYCCTBEHHBIX BOJIOKHAX 29.03.2024
Pemenne pacueTHbIX 33724 Ha OMPEICIICHUE JOTU

82 | BBIXOAA MPOJYKTa PEaKIUU OT TEOPETUICCKH 02.04.2024
BO3MOYKHOT'O

83 Cucrematu3zanus 1 0000IIeHUE 3HAHUH 110 pa3zey 04.04.2024
«YTIeBOAB»

84 KonTtponbHas pabora 1o Teme 05.04.2024
«Kucnopozcoaepxaniue opraHu4ecKue COeIMHEHISI
AMUHBI: KJTaccu(UKAIHSI, CTPOSHUE MOJICKYJI, 00IIIast

85 | ¢dopmyna, n3omepus, HOMCHKIIATypa U PU3NICCKUE 09.04.2024
CBOICTBA

86 = Xumudeckue cBOMCTBa aM()aTHICCKUX aMUHOB 11.04.2024

87 AHUIHH: CTpOCHIfe aHWIIMHA, OCOOEHHOCTH 12.04.2024
XUMHUYECKHUX CBOMCTB aHUJIMHA

88 CriocoObl MosTydeHus U NpUMeHeHne anndaTnyecKux 16.04.2024
aMUHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30MepHus,

89 ¢dusnueckue cBoiicTBa. OTAeNbHbIE PEACTABUTEIH O 18.04.2024
AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX

90 | Ouonormveckoe 3HaYCHHE aMUHOKUCIOT. CUHTE3 U 19.04.2024
THIPOITU3 TIENTHI0B

91  Benku kKak MPUPOIHBIE TOIUMEPHI; CTPYKTYPHI OCIKOB 23.04.2024

92 | Xumudeckue cBOWCTBa OEIKOB 25.04.2024

93 | AsoTcojepiKaIiue reTepOHKIHIECKAS COSTUHCHHS. 26.04.2024




HyKJIeI/IHOBBIe KHCJIOTBI: COCTaB, CTPOCHUC U
Ouooruyeckas PoOJib

94

95

96

[TpakTuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEME
"A30TcojepKallie OpraHnuecKue CoeTuHeHus"

[IpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme ""PacriozHaBanue
OpraHUYECKUX COCTUHECHUM"

KontponbHas padota nmo teme "A3oTconepikaiine
OpraHUYeCKUe COeTUHEHUA"

30.04.2024

02.05.2024

03.05.2024

97

OCHOBHBIE TTOHSITUS XUMHHU BBICOKOMOJICKYJIAPHBIX
COGZ[I/IHGHI/If/'I 1 MCTOABI UX CMHTE3a —IIOJIMMCPU3ALTHA
H IIOJIMKOHACHCAI U

07.05.2024

98

99

[TmacTmacchl. Y Tunu3amnus 1 nepepadoTKa MIacTUKa

DnacToMepbl: HaTYpaJbHbIA CUHTETUYECKUE KAYUYKH.
Pesnna

09.05.2024

10.05.2024

100

BoisiokHa: HatypanabHbIE, HCKYCCTBEHHBIE,
cuHtetTndeckue. [lonmmmeps! crieruaibHOro
HAa3HAYCHUS

14.05.2024

101

102

[IpakTuueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "Pacro3naBanue
1acTMacc ¥ BOJIOKOH"

O06o011eHre U cucTeMaTU3alus U3Y4eHHOTO
Mmarepuaia 1o teme ""BbIcokoMOoneKyIspHbIe
COCIMHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

16.05.2024

17.05.2024




11 KIIACC

KoaunuecTBO 4acoB

Jr:[;-)n Tema ypoxa Beero KoHTpoJbHbIe IIpakTH4eckue Jara uzyyenus
padoTbI padoThbI
1 Atom. CocTaB aTOMHBIX /1€p. XUMUYECKUI JIEMEHT. 1 04.09.2023
H3zoTommr
5 CtpoeHue 3J1eKTPOHHBIX 000JI0UY€K aTOMOB, 1 07.09.2023
KBaHTOBBIE YK CIIA
Knaccugukaiius XuMHUUECKUX JIEMEHTOB (S-, p-, d-, f-
3 1 08.09.2023
3JIEMEHTHI)
4 Pacnipenenenue 3;1eKTpOHOB 110 aTOMHBIM OpOUTAIISIM 1 11.09.2023
5 DNEKTPOHHBIC KOHCI)I/II:ypaIII/II/I ATOMOB JJIEMEHTOB B 1 14.09.2023
OCHOBHOM U BO30YKIEHHOM COCTOSTHUU
5 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 15.09.2023
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema
7 XUMHYecKux daemMeHToB M. . MenaeneeBa, CBA3b C 1 18.09.2023
COBPEMEHHOM Teopuel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX
8 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX 1 21.09.2023
BEIIECTB I10 TPYIIaM U EpUoAaM
9 CucreMmaruzanus 1 0000IIeHEe 3HAHNUI 10 TEME 1 22.09.2023
Buner xumudeckoit cBsi3u. MexaHu3mbl 00pa3oBaHus
10 KOBAJICHTHOM CBsI3U. BogopoaHas cBsi3b. 1 25.09.2023
MexxMOIeKyIspHbIe B3aUMOICHCTBHS
BaneHTHOCTE M BaJ€HTHBIE BO3MOKHOCTH aTOMOB.
11 Ca#3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX 1 28.09.2023

TeOMCTPUICCKUM CTPOCHUCM




HpCHCTaBHGHI/IH O KOMIIJICKCHBIX COCAMHCHUAX !

12 29.09.2023
COCTaB M HOMEHKJIaTypa
BemectBa MoJIeKyIsipHOTO M HEMOJIEKYJISIPHOTO

13 crpoenus. TUIBI KPUCTALTUIECKUX PEIIECTOK U 02.10.2023
CBOICTBA BEIIECTB

14 [TonsTHe o nucniepcHbIX cuctemax. [IpeacraBnenue o 05.10.2023
KOJUUIOUJTHBIX pacTBOpax

15 HcTrHHBIE pacTBOPHI: HACBIIICHHBIE 1 06.10.2023
HEHACBIIICHHBIC, PACTBOPUMOCTh. Kpuctamioruaparsl

16  CmocoObl BeIpaKeHUST KOHIICHTPAIIUU PACTBOPOB 09.10.2023
Pemenue 3ama4d ¢ MCIOJIB30BAHUEM TTOHSTHI

17 ""MaccoBasi 10J1s pacTBOPEHHOTO BemecTna", 12.10.2023
"MoJIIpHas KOHIEHTpanus"

18 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKIX 13.10.2023
BEIIIECTB

19 CucreMmaruzanus 1 0000IIeHEe 3HAHNUI 10 TEME 16.10.2023
KonrtponbHas padora no remam "CtpoeHue aToma.

20 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema 19.10.2023
XUMu4YecKkux daemeHnToB M. Y. Mengeneena",
"Ctpoenue BemiectBa. MHOrooOpa3ue BemecTs"
Krnaccudukanus XuMHUeCKUX peakiui B

21 HEOPTaHMYECKON M OPraHu4YeCcKOr XUMHH. 3aKOH 90.10.2023
COXPAaHEHHUS MACChl BEUIECTB; 3aKOH COXPAaHEHUS U
MIPEeBPALICHUS SHEPTUN TTPU XUMHUYECKHUX PEaAKIIHIX

29 TennoBsie 23 (HeKTh XUMUYECKUX PEaKIUH. 93.10.2023
TepMoxumuyeckue ypaBHEHHS

93 BbrurcneHus mo ypaBHEHUSIM XUMHUYECKUAX PEaAKIHNA 1 96.10.2023

TEPMOXUMHUYCCKUM YPABHCHHUAM




CKopocTh XMMHUYECKOH peakliny, €€ 3aBUCUMOCTD OT

24 27.10.2023
pasnuuHbIX (hakTopoB. Katanus u kaTanuzaTtopbl

25  T'oMoOTreHHBIC U TeTePOTeHHBIC PEAKITUI 06.11.2023
[IpakTrueckas padota Ne 1 mo teme "Bnusnue

26 | pa3nu4HBIX (GAKTOPOB HA CKOPOCTh XMMHUYECKOM 09.11.2023
peakuuu"

97 OO6paruMbie U HEOOpaTUMBIEC PeaKIUU. XUMHUYECKOe 10.11.2023
paBHOBecCHE
[IpakTuueckast padora Ne 2 o reme "Bnusinue

28 | pa3nu4HBIX (PAaKTOPOB HA IMOJOKEHUE XUMUIECKOTO 13.11.2023
paBHOBecHS"

29 DnexTpoiauTuyeckas auccornuanus. CUibHbIE U 16.11.2023
ciabbie AeKTpouThl. CTEeNeHb JUCCOLUAIIUN

30 HNonHoe npousBeneHne 1iozu,1. Cpena BoIHBIX 17.11.2023
pactBopoB. Bomoponnsiii mokaszarens (pH) pactBopa

31 I'maponus coneit. Peakuuu, nmpoTekaromue B 90.11.2023
pacTBOpax AMEKTPOIUTOB

32 ITpakTuyeckas pabora Ne 3 o Teme ::XI/IMI/ILIGCKI/IC 93.11.2023
peaKiuy B pacTBOPAX IMEKTPOIUTOB

33 OKHCJH/VITenLHo-BOCCTaHOBHTenLHLIe peaxIuu. 94.11.2023
Baxkueiime okucIuTenu 1 BOCCTAHOBUTEIH

34  MertoJ 2JIEKTPOHHOTO (3JIEKTOHHO-UOHHOTO) OaaHca 27.11.2023

35 | DnekTponu3 pacTBOPOB U PACILJIABOB BEIIECTB 30.11.2023

36 Pemienne 3a1a4, CBI3aHHBIX C COCTABOM BEIECTBA 01.12.2023

37 Pemenwne 3amay, CBSI3aHHBIX C XUMUYECKUMHU 04.12.2023
peaxusIMu

38 Cucremaruzanys 1 0000IIeHE 3HAHNI 110 TEME 07.12.2023

"Xumunyeckue peakuuu"




KonrponsHas pabora o Teme "Xumuueckue

39 ] 08.12.2023
peakuuu
[Tonoxxenue HemetamioB B [lepuoanueckoit cucreme
xumuueckux sneMeHToB . . Menaeneesa u

40 A . 11.12.2023
O0COOCHHOCTH CTPOCHUS UX aTOMOB. Du3nyeckue
CBOWCTBA HEMETAJLJIOB
AJoTponusi HeMETaJUIOB (Ha IpUMepe KUCIopoa,

41 P (1a mpivep poa 14.12.2023
cepsl, pocdopa u yriepoaa)
Bonopon: nonydenue, pusndeckue 1 XUMUYCCKHE

42 JIOPOJL: MOIYICHIAE, ¢ 15.12.2023
cBoricTBa. ['uapusl
["aymoreHsl: HAXOXKICHHUE B TIPUPOJIC, CIIOCOOBI

43 8 PHPOA > 18.12.2023
MOJyYCHHUSI, PU3NUCCKUE U XMMUYCCKHE CBOMCTBA
l"anorenoBonopoabl. Baxkneiue

44 HOPOA 21.12.2023
KHCIIOPOJICOICPIKAIIUE COSTMHCHISI TAJIOTCHOB
JlaGopaTopHbIC U POMBIIIJICHHBIE CIIOCOOBI

45  momydeHus rajoreHoB. [IpuMeHeHHe rajJoreHoB U UX 22.12.2023
COCAMHEHUI
[Tpaktrueckas padota Ne 4. Permenue

46 P P ; ) 25.12.2023
AKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe "['ajoreHsl
Kucnopon: mabopatopHbie U TPOMBIIITICHHBIS

47  crocoObl mosydeHust, PU3nIecKre U XUMHUUIECKUE 28.12.2023
cBoiicTBa. O30H. [IpuMeHeHune Kkucnopoaa u 030Ha

48 | Oxcujbl, TEPOKCUIBI M HAAIEPOKCUIBI 29.12.2023

49 Pemenue 3amay pa3nuvHBIX TUIIOB 11.01.2024
Cepa: HaxOXKJIeHUE B MPUPOJE, CIOCOOBI OTyYEHUS,

50 P ! PHPOAE, © YA 12.01.2024
(busnvecKkre 1 XUMHUYECKHE CBOMCTBA

51 | CepoBoaopon, cyabhuabl 15.01.2024

52  Kucnopojacoaepxaiiyie COSTUHEHUS CEPBI. 18.01.2024




Oco0eHHOCTU CBOMCTB CEPHOM KUCIIOTHI

[IpakTrueckas padota Ne 5. Permenue

53  sKcmepuMeHTANbHBIX 3a7a4 1o TeMe "Cepa u e 19.01.2024
coequHeHus"
A3OT: HaX0XKJIeHUE B IPUPOJIE, CIIOCOOBI MOJTYUYCHUS,

54  ¢usznYecKue U XUMHYECKHE CBOMCTBA. AMMHAK, 22.01.2024
HUTPU/JIBI

55 Kchopoz[coz[epmimHe COC,Z[I/II-‘I'CHI/I}I azoTa. 95.01.2024
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpuMenenue a3ota u ero coeAMHEHUN. A30THBIE 96.01.2024
ynoOpenus
dochop: HaxXOXKICHHUE B IPUPOJIE, CIIOCOOBI

57  monydeHus, GpU3MUECKHUE U XUMUYECKUE CBOWCTBA. 29.01.2024
®ochunst u pochun

58 Oxkcuapl (boc@opfl, dbocdopcoaepkaime KUCIOTHI. 01.02.2024
Comnu dochopHOit KUCTOTHI

59 [Tpumenenue pocdopa u ero coenMHEHUIA. 02.02.2024
®dochopuble yIoOpeHus
ITpakTruyeckas pabora Ne 6. Pemenue

60 | sKcrepUMEHTATBHBIX 3a1a4 1o TeMe "A30T u Gochop 05.02.2024
1 UX COeqUHEHUS"
Yrneposa: HaxoXJIeHUE B PUPOJE, aJUIOTPOIHBIE

61 Moaudukanmm; GU3NIecKue 1 XUMHUIECKHe CBOICTBA, 08.02.2024
MIPUMEHEHUE

62 Oxkcun yrnelzona(l ), okcun yraepona(lV), yronsnas 09.02.2024
KHCJIOTa U €€ COoNn

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB 12.02.2024

64 | KpemHwuii: HaxoX/1eHHE B IPUPOJE, CIIOCOOBI 15.02.2024




MOJy4YeHUs1, PU3NIECKUE U XMMUYECKHE CBOMCTBA

65  Oxcun kpemuwus(l1V), kpeMHUEBas KUCTIOTA, CUITUKATHI 16.02.2024
[Tpumenenne kpeMHus U ero coenuueHuid. CTEKI0
66 " P ’ 19.02.2024
€ro MOJIyYeHHE, BUJIbI CTEKIIA
67 | Pemenue 3a1a4 pa3IuIHBIX TUIIOB 22.02.2024
Cucrematu3zanus 1 0000IIeHUE 3HAHUH 110 TeMe
68 \ 23.02.2024
Hewmerannsl
69  KonurponpHas padora no teme "Hemeraisr" 26.02.2024
AHanm3 pe3ynbTaToB KOHTPOJIBHOU paOdOThI
70 pesy P PADOTRL 29.02.2024
KOPPEKIIHSI OIMO0K
[Tonoxxenue meramioB B [lepuoanueckoii cucreme
71 XUMHUYECKUX 3JIeMeHTOB. OcOOEHHOCTH CTPOSHUS 01.03.2024
AJIEKTPOHHBIX 000JIOUEK aTOMOB METAJLIOB
OOmme (puznyeckne CBOMCTBA METAIJIOB.
72 ¢ 04.03.2024
[IpuMeHEeHHE METAIIOB B OBITY M TEXHUKE
73 | CnuaBel MeTayuioB. Koppo3ust meranios 07.03.2024
74 Pemrenue 3amay pa3nuyHbIX TUIIOB 08.03.2024
ONEKTPOXUMHUYECKHH DS HAPSHKEHUH METAILIOB.
75 P p P 11.03.2024
OO6mme crmocoOb! MOTYUYEHUS METAIOB
OOm1ast xapakTepucTiKa MeTayioB |A-rpymnisl
[Teproanueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB.
76 | Harpuii u xanuii: nonyuenue, Gpuzndeckue u 14.03.2024
XUMHYECKHE CBOMCTBA, TPUMEHEHHE TTPOCTHIX
BENIECTB U UX COSIUHECHUN
O6mas xapakrepuctika MetauioB ||A-rpynmns
[Teproanueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB.
7 P 15.03.2024

Marnwuii 1 Kanpluuii: noxyueHue, Guzndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE MMPOCTBIX




BELIECTB U X COSIUHEHUI

78 | XécTtkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS 25.03.2024

79 AJIIS)MI/IHI/If/'II noJTydeHue, PU3NISCKUE ¥ XUMUIECCKIE 98.03.2024
CBOICTBa, MPUMEHEHUE
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA

80 QITIOMHUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMUS, UX 29.03.2024
MIPUMCHECHUE

81 Pemenue 3amay pa3aMvHbBIX THIIOB 01.04.2024
[IpaxTuueckas padora Ne 7. Pemenue

82 AKCIICPUMEHTAIIbHBIX 3a7a4 110 Teme "MeTtasuibl 04.04.2024
[JIaBHBIX nToArpymnm"
OO01mmas xapakTepuCcTHKa METaNIOB TTIOOOYHBIX

83  moarpynn (B-rpymnm) I[Tepuonndeckoii CHCTEMBI 05.04.2024
XUMHYECKHX JJIEMEHTOB

84 d)queCKHf: Y XMMHYECKHE CBOMCTBA XpOMA U €TI0 08.04.2024
COCITMHEHHH, UX MIPUMCHCHHE

85 Baxwnerimue coeqnHeHus MapravHua. [Tepmanranar 11.04.2024
KaJusl, ero OKUCIUTENbHbIE CBONCTBA
du3ndecKkue U XUMUIECKHE CBOMCTBA JKejle3a U ero

86  coemmuenuii. [lonydeHne u MPUMEHEHNE CILUIABOB 12.04.2024
xKenesza

87 (DI/ISI/IIIGCKI/IVC 1 XUMHWYECKHE CBOMCTBA MEIH U €€ 15.04.2024
COCTUHEHUH, UX TIPUMEHCHHE
du3nyecKkue U XUMUYECKHE CBOMCTBA IIMHKA U €T0

88 | coenuHeHMii, UX NpUMeHEeHUE. [ MIPOKCOKOMITIEKCHI 18.04.2024
[UHKA

89 ITpakTuyeckas padora Ne 8. Pemenue 10.04.2024

OKCIICPUMCHTAJIbHBIX 3aJla4y IO TCME "MeTaibl




mo0OYHBIX oArpymm"

90 Pemenue 3amay pa3aMvHBIX THIIOB 1 22.04.2024

o1 O60061eHue u CI/ICTejVIaTI/ISaLII/IS'I‘ M3Y4YEHHOTO 1 95.04.2024
MaTepuaa 1o teme "MeTrauibl

92  KourponpHas padora no teme "MeTtamib" 1 26.04.2024

93 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, 1 90.04.2024
KOPPEKIHsI OIIUOO0K
Poine xumMum B oOecrieueHIH yCTOWYMBOTO Pa3BUTHUS

94  ygenomedectBa. [loHSATHE O HAYYHBIX METOIAX 1 02.05.2024
UCCIIETOBaHMS BEILIECTB
HayuHbie MpUHITUITEI OPTaHU3aAIHHA XHMHYECKOTO

95 | mpowmsBojcTBa. [IpOMBIIUIEHHBIE CITOCOOBI TOTYUSHUS 1 03.05.2024
BaXKHEHUIIINX BEIIECTB

96 XUMUYeCKOe 3arpsi3HEHUE OKPY>KaIoLIei cpeibl U ero 1 06.05.2024
MOCJICICTBHS

97 XuMus U 3710pOBbe yenoBeka. JIekapcTBeHHBIE 1 09.05.2024
cpencTBa

98 Xumug muiy. Poias XuMun B 00eCIIeUeHNN TUIIEBON 1 10.05.2024
0€30MacHOCTH

99 Kocmernueckue u napdromepnsie cpenctpa. beitoBas 1 13.05.2024
XUMHUS

100 XUMHUs B CTPOUTENBCTBE. BaxkHeine CTpouTenbHbIe 1 16.05.2024
Y KOHCTPYKITMOHHBIE MaTepPHAIIbI

101 XHMHS B CENBCKOM X03511cTBe. OpraHnyecKue u 1 17 05.2024
MUHEpaJIbHbIE y100peHus

102 | Cucremarusamnus U 0000IIEHAE 3HAHUNA 1 20.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus 10 xnace / I'abpuensa O.C., MackaeB @.H., [lonomapesa C.10O., Tepenun B.U.
OO01IecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIHOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenue»

Xumus, 11 xmace / T'abpuensa O.C., JlsicoBa I'.I'., OOmiecTBo ¢ OrpaHudeHHON
OTBETCTBEHHOCTEIO «JIPODAY; AKUMOHEPHOE 0o01IecTBO «M3maTeabpcTBO

«IIpocsemienne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://rosuchebnik.ru/material/khimiya-uglublennyy-uroven-10-klass-metodicheskoe-
posobie
https://rosuchebnik.ru/material/khimiya-uglublennyy-uroven-11-klass-metodicheskoe-

posobie

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e http://window.edu.ru

e https://resh.edu.ru



