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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpaMMa mo XMMHUU Ha YPOBHE CpPEIHEro 00Imero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
benepanbHOR oOpa3oBaTeIbHOM IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(DOIl COO), npencrapineHHbix B DenepaibHOM TOCYIapCTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yu€tom KoHuenuuum mnpenoaaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoii
QOenepanvy, pealu3ylONIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPaMMbl, U
OCHOBHBIX TMoyioxkeHuN «CrtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoit
Oenepanuu Ha niepuoj 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpOBHE YIUIYOJIEHHOTO M3y4Y€HHUS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTCCTBEHHO-HAy4HOro oOpa3oBanus ydammuxcs 10-11 kmaccos.
WN3yuenune mnpeamera, peanuzyemMoe B yCIOBHSAX AuGGEepeHIIMPOBAaHHOTO,
npoduibHOro 00y4YeHHs, MPU3BAHO OOECHeUYuTh O00I1e00pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMMYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO IS
aJanTalui UX K OBICTPO MEHSIIOIIMMCS YCIOBHUSAM U3HU B COLIMYME, a TAKXKe s
MPOJIOJKEHUST 00yYEHUs B OpraHu3alusIX NpodeccCHOoHambHOro oOpa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISICTCS OJTHOM M3 IPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme no XuMuUM Ha3HAuYC€HHE MpeaMeTra «XUMHUS» TOJIy4aeT
NOAPOOHYI0O  HHTEPIpPETAlMI0O B  COOTBETCTBUM C  OCHOBOIIOJAraroliMU
nonoxenusimu AGI'OC COO o B3auMOOOYCIOBJICHHOCTH I1I€JIeH, COJepKaHuUsl,
pe3yabTaToB OOy4YeHUsS W TpeOOBaHWU K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMNOJHIEMBIE MPOrpPaMMON MO
XUMUU QYHKIINH:

e HMHPOPMALMOHHO-METOJMYECKAs, pealnu3alusi KOTOpOHl oOecreunBaeT
MOJIyYCHHE TIPEACTABICHUS O IENSIX, COJCPKaHUM, OOIIEeH cTpaTeruu
00yueHUsI, BOCIIUTAHUS U Pa3BUTHUS 00YUYAIOIIUXCSl CPEJICTBAMU MPEIMETA,
M3y4aeMoro B paMKaX KOHKPETHOTO Mpopuis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeNeNICHHE: TPUHLUIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEIbHOCTU
M3y4deHUsl y4eOHOro MaTepHuayia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTePUCTHK; TOAXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKHM O0pa30oBaTeNIbHBIX JOCTHXKCHHM O0O0yJaromuxcs B
paMKax HWTOTOBOM arrectaniud B (OpME E€AMHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMHUH.

[Tporpamma asis yriyOn€HHOTO U3YYECHHS] XUMUH:



e yCTaHaBIMBAaeT MHBApPHMAHTHOE MPEIMETHOE COJep)KaHHe, 00sA3aTeNbHOEe
JUIST W3Y4YeHUsT B paMKaX OTICNbHBIX MpoQuiei, mnperycMaTpuBaeT
pacupenesieHue W CTPYKTYPUPOBAHHME €ro IO KJaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pasiesiaM Kypca;

e 1a€T MPUMEPHOE pacmpelielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOTO
JUISl UBYUYEHUSI OTJICNIbHBIX TEM;

e Ipe/UIaraeT NPHUMEPHYIO MOCIEI0BATEIbHOCTh H3y4YEHUA Y4eOHOTO
Marepualia ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JIaéT METOAMYECKYIO MHTEPIIPETAIMIO 1eJe U 3a7a4 U3ydeHUus IpeMeTa
Ha yriyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero 00pa3oBaHMs, COJEPKATEIBHON XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3yJlbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTebHOU
IPOrpPaMMBI CPEIIHETO oO1ero oOpazoBaHuUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENBHBIX  JIEUCTBUMA  OOydaromierocsi IO OCBOCHUIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MPOrpaMMe MO XUMHUHU MPEAyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHUHM Ha YPOBHE OCHOBHOrO OOIIEro
oOpa3oBaHus. 3a TmpeaelaMd yCTAaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABJISIFOIICH CoJlepKaHUsl y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTABJISIONIEH,
KOTOpasi JIOJbKHA OMPEAENSIThCA B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduiist 00ydeHus.

B coorBerctBuM ¢ KkoHUenTyanbHeiMU monoxkeHusMu PI'OC COO o
HAa3HAYEHUU TPEAMETOB 0a30BOro u YIIYOJIEHHOTO YPOBHEH B CHCTEME
muddepeHupoBaHHOTO OOYYEHHsI Ha YPOBHE CpeaHero oOIero oOpa3oBaHMs
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBJI€H Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCIEAYIOIIUM  JTallOM  TOJYyYEHHUS] ~ XMMHYECKOTO
oOpa3oBaHMsI B paMKax U3Y4YEHHUS CIELHAIbHBIX E€CTECTBEHHO-HAYYHBIX H
XUMUYECKUX NUCIUIUIMH B By3aX U OPraHU3alUSX CPEIHET0 MPOPeCCHOHATBHOTO
oOpa3zoBanusi. B 3Toi CBs3W u3ydeHHE mNpeaMera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYIECTBEHHO Ha pacUIMpeHHe U YIUIyOJIGHHE TEOpETUYECKOW |
MPaKTUYECKON MOJATOTOBKU OOYYarOUIUXCs, BBIOPABIIMX ONpEaeaEHHbIN MPoduiib
oOyuYeHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOMIErO MOJIYYeHU XUMUIECKOTO
o0pa3oBaHMs B OPTaHU3AIUAX MTPOPECCHOHATBHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBete TpeOoBanuiit ®I'OC COO k mIaHUpPyeMBIM pe3yJlbTaTaM OCBOCHHS
dbenepanpHOil 00pa3oBaTENBbHON MPOrpaMMbl CpPeIHEro oO0IIero o0pa3oBaHUS
U3y4YEeHHUE MpeaMeTa « XUMHUs OPUEHTUPOBAHO Tak)Ke Ha pelieHue 3aaad



BOCIUTAHMS U COLIMAIBHOTO Pa3BUTHUA OOydarolIMXCs, HA (OPMUPOBAHUE Y HHUX
OOIIEMHTEIIEKTYabHbIX YMEHHUM, YMEHUI palioHalIU3alMid y4eOHOro Tpyjaa u
00OOIIEHHBIX  CHOCOOOB  JICSITENIBHOCTH, HWMEIOIIUX  MEXKIUCIUIUIMHAPHBIH,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsromuMu  mipeaMera «XUMHsS» Ha YpPOBHE YIiyOJIEHHOTO U3YyYEHHUS
ABISIIOTCS  yriIyOnéHuele Kypcbl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneseHU NOaX00B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COJEP’KaHUsl TUX KypCOB B MporpaMme MO XHMHUHU 32 OCHOBY
npuHATEl nosiokeHuss PI'OC COO o paznuumsx 0a30BOro M yriryoJIEHHOIO
YPOBHEHU N3yUYEHHUS IIPEAMETA.

OcHoBy cojaepkaHusi KypcoB «Opranumdeckas xumus» U «OOmass u
HEOpraHWYecKass XUMHS» COCTAaBISET COBOKYNHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMeTa. JTa CUCTEMA
3HAHUM TI0JIy4aeT ONIPENEIIEHHOE TEOPETUYECKOE JOIOJHEHNE, I103BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMK 00BEM  (HaKTOJIOTUUYECKOTO
Marepuana. Tak, Ha yrayOJNEéHHOM YpPOBHE H3YYEHHMsS INpeaMera obOecrnedeHa
BO3MOKHOCTh 3HAaUUTEIBHOIO YBEIMYEHHS 00bEMa 3HAHUHM O XHMHYECKHUX
AJIEMEHTaX U CBOMCTBAX MX COEJMHEHHMH Ha OCHOBE PAaCIIUPEHUS] U YIIIyOJIeHUs
IPENCTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTAX
POTEKAHUS PEAKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PEHUS] XUMUUECKOW KUHETHKU
n TepmoavHaMuku. HM3ydenue mnepuomnueckoro 3akoHa u Ilepuommueckoi
CUCTEMbl ~ XMMHYECKMX  DJIIEMEHTOB  Oa3upyercda  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKHUX MPEACTABICHUSIX O CTPOCHUU aToMa. XHMUYECKasi CBSI3b
OOBSICHSIETCS] C TOUKHU 3PEHUS YHEPreTUUECKUX M3MEHEHUH Mpu €€ o0pa3oBaHUU U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuuil  JomojHAeTcsS  (POpMHUpOBAHMEM  MPEJACTAaBICHUN 00
ANEKTPOXUMHUYECKUX TMpOIeccax U AJIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckod XMMHUM TIPU PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN YyJIesieTCs 0c000e BHUMAHUE BOMPOcaM 00 AJIEKTPOHHBIX 3¢ dexTax,
0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIUi.

Ocoboe 3HaueHWe UMEeT TO, YTO Ha COAEp)KaHHWE KYypCOB XHMHUU
yrayOGiIEHHOTO YPOBHS M3YUYEHHMSI IJIsl KJIACCOB OIpeneaEHHOro mpoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOIOJHEHUH K oOmel cucreme
NPEIMETHBIX 3HAHMI) OKA3bIBAIOT BJIHMSHHE CMEXKHBIC MpeIMeThl. Tak, Hampumep,
B COJICp)KaHUM MpeaMeTa JJis KJIaCCOB XUMHKO-(u3nueckoro npoduist 00sbinoe
3HaUYC€HHUE OYIyT UMETh JJIEMEHTHI y4eOHOTro MaTepuayia mo oomiei xumuu. [lpu
M3Y4YeHUU IMpeIMeTa B JaHHOM Cllydae akLEeHT OyJeT clelnaH Ha OOIIHOCTb
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJIEKYJIsipHasi Teopusi B (DU3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUM, 3aKOHBl TEPMOJAVHAMHUKH, 3JIEKTPOJIU3A, MPEACTABICHUS O
CTPOEHHUH BEILIECTB U APYroe.

B TO xe BpemMs B coAepKaHMM INpeAMETa I KIACCOB  XUMHKO-
ouonoruueckoro npoduis OONbIINK yAeNbHBINA BeCc OyAeT MMETh OpraHuyecKas
xumus. B sToM ciydae mpemocTaBisieTcss  BO3MOXKHOCTh Al OoJjee
OOCTOSITETLHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOM OpraHu3allud  KIETKH  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAAT, K IpUMEpY, TaKHUe
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIUMHJbI, OEJIKH, YIJIEBOJAbI, HYKJIECHUHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX IIPEACTABUTENIECU
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYKaT OCHOBOW JUIsI HM3y4YCHHUS
CYLIHOCTHU IPOLECCOB (DOTOCHHTE3A, AbIXaHUs, TUIIEBAPECHUS.

B nnane ¢opmMupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB MTO3HAHUS U OIbITa IPAKTUYECKOTO MTPUMEHEHUSI HAYUHBIX
3HAHUI M3y4YeHHE NpeaMeTa «XHUMHs Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMH MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-Hay4yHble NIpeaMeThl», «Marematuka u
nHpopmaTuka» U «PycCKuUil I3bIK U TUTEPATYPAY.

[Ipu usyuyeHum ydeOHOro mnpeaMera «XuUMHUS» Ha YIrIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpeJHEro odimiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3aJa4eil MepBOCTENEHHON 3HAUMMOCTHU SIBIsieTCA (OPMHUPOBAHUE OCHOB
HayKM XHMHU Kak oOOJacTM COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOM
NEATEIbHOCTH Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemienue
TOW 3a7ayd Ha YriIyOJEHHOM YpOBHE H3YYEHHs MpeAMeTa IpeArnoiaraet
peanu3anuio TaKuX LeNeH, Kak:

e (QopMupoBaHuE TMPEACTABICHHUI: O MaTEpUAIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U ITIO3HABAEMOCTH SIBJICHUU IIPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyulell poiau B oOecrneyeHUH
YCTOMUMBOIO  Pa3BUTHsSI  4YEJIOBEUECTBA: B  PEIICHUH  MOpoOsieM
AKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJMLHHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00ecCrevyeHnr PalrMOHAILHOTO MPHUPOAONOIB30BaHusA, B (POpPMHpPOBAHUU
MHUPOBO33PEHUsI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKKE IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS] K CBOEMY 3/I0POBBIO U TPUPOAHON CpEE;

e OCBOCHME CHUCTEMbl 3HAHUW, JEXKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHbBIX
MOHSTUH, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA PAa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJIDHOM, O  TE€PMOAMHAMHYECKHUX WU
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKIUiL, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00mmx
Hay4YHBIX IPUHIMIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y 00yyYarommuxcs OCO3HAHHOTO IMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU sl OOBSCHEHHUS
KJIFOYEBBIX HMJACH M MPOOJEeM COBPEMEHHON XHMHUHU, I OOBSICHEHUS H
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
rPaMOTHOTO pelieHus mpobJieM, CBSI3aHHBIX ¢ XMMHUEH, MPOrHO3UPOBAHMUS,
aHaJIN3a 1 OIICHKH C ITO3MIINI YKOJIOTHYSCKON 0€30aCHOCTH MOCJIECICTBHUM
OBITOBOM W TPOM3BOJCTBEHHOH [EATEIBHOCTH YEIOBEKa, CBA3AHHOW C
XUMHUYECKUM  TIPOU3BOJCTBOM, HCIOJIB30BAaHHMEM H  IepepaboTKoiM
BCIIIECTB;

yriyOJieHue  MPEJCTaBICHUH O  HAay4yHbIX  MeToJaxX  MO3HaHWS,
HEOOXOJIUMBIX i1 TPUOOPETEHHUs] YMEHHMN OPUEHTUPOBATHCS B MHUPE
BCIIECTB M OOBACHCHHS XHMHYCCKHX SBJICHUM, HMEIOIMIUX MECTO B
PUPOJE, B MPAKTUYECKOM JIESITEILHOCTH M TTIOBCEAHEBHOM KU3HHU.

B mnnaHe peanu3anu MEPBOOYEPENHBIX BOCIUTATENIBHBIX W Pa3BUBAOIIUX
(GYHKIUN 1EJOCTHOW CHUCTEMBI CpeAHEro oOIero oOpa3oBaHUs NMPU U3YYCHUU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  YpPOBHE OCOOYIO  aKTYallbHOCTh
NpUOOPETAIOT TaKKe 1SN U 3a7a4u, Kak:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJIICHUM TPHUPOIBI,
YBOXEHUSI K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHUYECKUX U
MPUKJIAIHBIX UCCIAEOBAHUM B XUMUM, (POPMHUPOBAHUE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHMIO, CIOCOOHOCTEH K
CaAMOKOHTPOJIIO Y  CaMOBOCIIUTAHWIO  HA  OCHOBE  YCBOCHMSA
00111eueI0BEYECKUX 1IECHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CrocoOHOCTe oOywaromuxcsi, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHEITHOM MPpodheCCHOHAIIBHOM U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dbopMHupoBaHWEe yMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJIOIOIH30BAHUSA,
Pa3BUTHE DKOJOTUYECKOU KYJIbTYPhI, TPUOOPETEHUE OMbITa 0OIIECTBEHHO-
[TOJIE3HOM PKOJOTUYECKOMN AEITSIbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3yUEHUS XUMUW Ha yTiTyOJIeHHOM
ypOBHE cpemHero obimiero odpaszoBanusi, coctaBisieT 204 vacoB: B 10 kimacce —
102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 vaca (3 yaca B Hezesio).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBLI OPraHUYECKON XMMUH.

IIpenmMer w 3HA4YeHWME OpPraHWYECKOM XUMHUH, IIPEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE M BO30YXKAEHHOE
COCTOSIHMA. BasleHTHpIE BO3MOYKHOCTH aroMa yriepoaa. XUMHYECKas CBSI3b B
OPraHMYECKUX COEAMHEHHUAX. Tumel THOpUAM3AlMM ATOMHBIX  OpOMTaieit
yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBs3M (OOMEHHBIA M JJOHOPHO-
aKLENTOPHbIA). TuIbl TEepeKpbIBaHUS ATOMHBIX OpOWTaned, G- U T-CBA3H.
OnunapHasi, 1BOMHAs U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBA3EH B MOJIEKyJIax
opraHuyeckux BemecTB. I[loHsATHE O CBOOOJHOM paaukaie, HykKiIeopuie Hu
anexTpoduie.

Teopus cCTpoeHHMsT OpraHudeckux coeauHeHuii A.M. bByrtiepoBa wu
COBPEMEHHBIE MPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUH CTPOECHUS
OpraHUYEeCKUX COEIUHEHUU. MONEKYJsipHbIE H  CTPYKTYpHbIE  (HOPMYJIBL
CrtpykrypHble (OpMyJbl pa3iIMYHBIX BUAOB: pa3BEPHYTas, COKpaUIEHHAs,
ckenerHass. M3omepusa. Buabsl u3zoMepuu: CTPYKTypHas, HPOCTPAHCTBEHHAs.
OnexkTpoHHbIE 3(QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIYKTUBHbBIN
Y ME30MEpHBIN 3P eKThl).

[IpencraBnenne o kiaccupukauuy oOpraHuyeckux BemecTB. [loHsTHE O
dyHKUHOHANBHOM rpymnme. ['omosnorus. 'omonornueckue psiapl. Cucremarnueckas
HOoMeHKIatypa oprannueckux coeauHennid (IUPAC) um TpuBHaibHBIC Ha3BaHHS
OTJEJIBHBIX NIPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(UKALMS OpraHUYeCKuX peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLINHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTANbHBIE METOJBl HM3Y4YEHUs BEIIECTB WU HUX IPEBPAICHUMN:
O3HAaKOMJIEHWE € oO0pa3llaMH OpPraHUYEeCKMX BEUIECTB U MaTephajlaMd Ha UX
OCHOBE, OMBITHl IO NPEBPALICHUIO OPraHWYECKUX BEUIECTB IPU HATPEBAHUU
(nnaBneHue, oOyrJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYI
OpPraHUYECKHUX BEIIECTB.

YrieBoaopoasbl.

Anxanbl. 'omosiornueckuil psaj ainkaHoB, oOuas ¢GopmMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOIEKYN alKaHOB, SP -
rudpuau3anms aTOMHBIX OpOWTanel yriepoja, G-cBA3b. DU3MUECKHe CBOWCTBA
AJIKAHOB.



XUMHYECKME CBOMCTBA aJIKAHOB: PEAaKUHWU 3aMEIICHUs, H30MEpU3alHH,
JNETUAPUPOBAHUS, IUKIN3ALNKN, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOrO 3aMEIICHUSI.

Haxoxnenue B npupoje. CiocoObl NOMy4YeHHs U TPUMEHEHUE AJIKAHOB.

[ukmoankanel. O0mas ¢popmysa, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHUSI U XHUMHYECKUX CBOMCTB MayblX (LUKIONPONAH, UUKIOOyTaH) U
OOBIYHBIX (LIMKJIONMEHTAH, LMKIOTE€KCAH) LHUKJIOAaJKaHOB. CrocOObl MOJyYEeHUS H
IPUMEHEHUE UKIOAIKAHOB.

Ankenbl. 'oMoIOrMUeCcKUi psii alIKeHOB, 001ast popMyiia, HOMEHKIATYpA.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNl —aJKEHOB, SP°-
ruOpuau3anms aTOMHBIX OpOHWTalleld yriepoda, 6- U m-cBsi3u. CTpyKTypHas M
reomerpudeckas (IEc-TpaHc-) wu3oMepusi. Du3nueckne CBOICTBAa aJIKCHOB.
XVMMHUYECKHE CBOWCTBA: PEAKIMU IPUCOECAVHEHMS, 3aMELICHUS B  O-IIOJIOKEHUE
IIpU JBOWHOW CBS3M, NOJMMEpU3alMU M okucineHus. [IpaBuno MapkoBHHKOBA.
KadecTBeHHbIE peakuuy Ha ABOMHYIO CB3b. CHIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHUSI 1 XUMHUYECKUX CBOWMCTB
COMpsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenwHeHHE. [Tonmumepuzanus
conpsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. 'oMon0rnueckuii psii ankuHOB, 001as popmysa, HOMEHKIATYpa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneil yriaepoja. PusnuecKrue CBONCTBA AJIKHMHOB.
XVWMHYECKHE  CBOICTBA:  peakuWd  MPUCOEAMHEHMS, JUMEpU3aluud |
TpUMEpPHU3aLMH, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKUHOB, UMEIOIUX KOHIIEBYIO
TPOIHYIO CBsi3b. KauecTBEHHBIE peaKInu Ha TPOUHYIO CBsI3b. CTIOCOOBI MOTyUYeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThyecKkue YrieBoaopoabl (apeHbl). ['OMOIIOrMYecKuil psji apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJbl OcH30a. DU3NYecKre CBOWCTBA apEeHOB. XUMHUYECKUE
CBOICcTBa O€H301a U €ro TOMOJIOTOB: PEaKLUU 3aMEeIleHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOAHOM paauKalle, PEAKLHMH NPUCOECIUHEHUS, OKHCIEHHE T'OMOJIOIOB
Ooenzona. IlpencraBieHne 00 OpPUEHTHUPYIOIIEM JACHCTBUM 3aMEeCTUTENeH B
OCH30JIbHOM KOJbIIE Ha TNpHUMEpe AaJIKWIbHBIX pPaIUKaIOB, KapOOKCUILHOM,
THIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepuszanus ctuposna. CiocoObl mogydeHus u
PUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipupoausiii ra3. [lonyrasle HeTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxieHue.
Kamennslif yroiap u npoyKThl ero nepepadoTku. CrnocoOsl nepepaboTku HEPTH:



MEPEeroHKa, KPEKUHT (TEPMHUECKHM, KaTaTUTHYECKHil), pUPOPMUHT, MUPOIU3.
[IponykThl nepepaboTKu HEPTH, KX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXK]y Pa3IUYHBIMU KJIACCAMHU YTIIEBOJAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOJHBIX YIIEBOAOPOIOB. Peakuun
3aMEIICHHUsS] TaJoreéHa Ha TUIPOKCOTPYIIly, HUTPOrPYIIly, LHAHOTPYIILY,
amuHOrpynmy. JleiicTBHE Ha TaJOrE€HIPOU3BOJHBIE BOJHOTO M CIIMPTOBOTO
pacTtBopa mEnoyu. B3auMonencTBUE NUrajJOreHaJKaHOB C MAarHUEM M LIHUHKOM.
[TonsiTne 0 METAJIIOOPTraHUYECKUX COCIMHECHUSX. HcnonwszoBanne
TaJIOTEHIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TpPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALCHUMN:
u3ydeHne (PU3MUECKUX CBOMCTB YIJI€BOJOPOIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peaklMii yrieBoJOpPOJOB Pa3IMYHBIX KiIaccoB (0OecuBeYMBAHHE OpPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMAaHraHaTa Kajus, B3aHUMOJICHCTBHE allE€TUJIEHA C
aMMHauHbIM pacTBOpoM okcunaa cepebpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoja W BOJOPOJAa B OpPraHUYECKUX BELIECTBAX, IOJYYCHHE OTHWICHA MU
U3yYEHUE €ro CBOMCTB, O3HaKomiieHue ¢ kosekuusamu «Hedpte» u «Yroms», ¢
oOpasllaMM IUIacTMacCc, KaydyKOB U PE3HHBI, MOJEIMPOBAHUE MOJEKYII
YTJI€BOJOPOAOB U rajOr€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxxamme oprannieckue coeinHeHUsI.

[IpenenvHble omgHOaTOMHbIE cnupThl. CTpoeHHe MOJEKyl (Ha mpuMepe
MeTaHola W J3TaHoja). ['omonormueckuid psa, odOmwas dopmyna, H3OMEpHS,
HOMEHKJIaTypa M  kiaccupukanuss. @Du3nyeckre CBOMCTBA  IMpPEAENIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpOaHBIE CBSI3M MEXIYy MOJIEKYJIaMu CIUPTOB.
XHUMUYECKHE CBOWMCTBA: pEaklUMH 3aMELICHUs, ACrHApaTaluu, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKMMH UM  HEOPraHMYECKUMHU  KHUCIOTAMH.
KauectBeHHas peakiysi Ha OTHOATOMHBIE CIIUPTHI. J[€MCTBUE 3TaHOIA U METAaHOJa
Ha opranu3M uenoBeka. CrocoObl TOJy4YeHHS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupsl, HOMeHKIaTypa U n3oMmepusa. OCOOEHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroaTroMHble CHOUPTHl — STUICHTIUKOIb W riuiepud. dusnyeckue u
XUMHUYECKUE CBOMCTBA: PEAKLMU 3aMEIIECHUs, B3aUMOJEHCTBUE C OPraHUYECKUMHU
M HEOPraHWYECKUMH KHCJIOTaMH, KAueCTBEHHAs pEaKIUs Ha MHOTOATOMHBIE
cnupthl. IIpencraBienne o MexaHU3ME peaklMil HyKJI€O(UIBHOTO 3aMEICHHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrHocoObl TOJNYYEHHS] W MNPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enost. CTpoeHME MOJIEKYJIbl, B3aUMHOE BJIMSHUE THAPOKCOTPYNIBl H
O6eH3onbHOrO sigpa. dusznueckue cBoicTBa ¢eHosna. OCOOEHHOCTH XMMHUYECKHUX



cBoiicTB (enona. KauecTBennsie peakuuu Ha ¢eHod. TokcHUHOCTH (eHoa.
CniocoObl osrydenust u npuMeHenue henona. Genonpopmanbaeruanas cMoa.

KapOonusibHbIe COETUHEHUS — abJACTHAB M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW Trpymnmbl. ['OMONOru4yeckue psapl ajlbJIEruiOB U KETOHOB, 00OIIas
dbopmyna, mzoMepuss U HOMEHKJIaTypa. (DuU3MUeCKUEe CBOWCTBA albJIECTUIOB U
KETOHOB. XHMMHWYECKHE CBOWCTBA  QJIBETUJIOB M  KETOHOB:  PEAKLIHH
npucoeanHeHns. OKUCIEHNUE alberu0B, KAYECTBEHHBIE PEAKIUN HA aJbICTUIbL.
CnocoObl OJIy4eHHs] M1 IPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE TpeAeNIbHbIE KApOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepust 1 HomeHKiatypa. Gu3ndeckre CBONCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3HM MEXAY
MOJIEKYJIaMHd KapOOHOBBIX KHUCJIOT. XUMUYECKHE CBOWMCTBA: KUCIOTHBIE CBOWCTBA,
peakuusi STepUUKAMM, PEaKIMH C YYacCTHEM YIJIEBOJOPOJIHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHOM KHCJIOTBHL. [loHsATHE O NPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(pupax. MHorooOpazue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HEMNPENIETbHBIX M ApPOMATHYECKHUX KAPOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHCIOT, THUIPOKCUKAapOOHOBBIX KHUCHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MNaJbMUTHHOBAs, OJEUHOBAs, JIUHOIEBAS,
JuHOoIeH08as KUCIOThl. CocOObI OJyYEeHHS U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusble 3¢upsl. ['omonoruueckuid psa, ooOmas Qgopmyna, uU3oMepus u
HOMEHKJarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
HICIIOYHOU CpeTIe.

Kupsl. Ctpoenue, puanyeckiue 1 XUMUYECKHE CBOICTBA XKHUPOB: TUAPOJIN3 B
KUCIION U 11esiouHon cpene. OCOOCHHOCTH CBOMCTB >KUPOB, COACPIKAITUX OCTATKU
HETpEACNbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJIE.

MsbIa Kak CONM BBICIINX KapOOHOBBIX KHCIOT, MX MOIOIIEe JeiCTBHE.

O6mas xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBogoB (MOHO-, 1H-
U TonMcaxapuiel). MoHocaxapuIpl: IUIIOKO3a, (PpykTo3a, rajakrosa, pubosa,
ne30kcupuOo3a. Ou3ndecKue CBOMCTBA M HaxoXkjaeHHe B mpupoje. dorocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJACTUIHOU
IpylI, CIMPTOBOE U MOJIOYHOKHCIOE Opokenue. [IpumeHeHue TIIIoKo3bl, €€
3HAYEHHE B KU3HEAEATEIBHOCTU opraHusma. Jlucaxapuael: caxapos3a, MajJbTo3a U
JakTo3a. BoccraHaBnmBaromye 1 HEBOCCTAHABIMBAKOIIME aucaxapubl. ['uaponns
nucaxapuoB. Haxoxznenue B npupojae u npuMeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTeH M 1esutono3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmalia, IJIMKOT€Ha W
nenosio3bl.  du3nyeckue CBOWCTBA Kpaxmalla W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmajia: THIpOJu3, KaueCTBEHHAs pPEaKUuus C HOJOM. XUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: THIIPOJIN3, MojyuyeHue 3¢GupoB Leunono3bl. [lonstue ob
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHUs BEIIECTB M HUX IPEBpAlCHUIL:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICUCTBHE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE 3TUJIOBOTO CHHMPTa B albJETH] Ha pacKaJIEHHONW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), KAUYECTBEHHbIC PEAKIMH Ha aidbACTUibl (C THUIPOKCUAOM
nuammuHcepeOpa(l) wu  ruapoxkcuaom  menu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cCBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIOK03bl ¢ Tunpokcugom meau(ll), B3aumopeiicTBue
Kpaxmaia ¢ MOJIOM, PEIIEHHE SKCHEPUMEHTAIBHBIX 3a/a4 1o teMam «ChupThl U
denoms», «KapooHnoBsie kKHCIOTHI. CHOKHBIEC F3PUPBDY.

A3oTcoaep:kaliue OpraHu4ecKue COeJUHEHM.

AMUHBI — OpraHUYecKue MpoUu3BOJIHbIE amMmmuaka. Kiaccugukanus aMUHOB:
anu(paTUYeCKue M apoOMaTUYECKUE; INEPBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenue MoiieKys, obOmas gopMmyia, U30MepUs, HOMEHKIATypa U (U3UUECKUE
CBOMCTBa. XMMHUYECKOE CBOMCTBA anM(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IIEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiiaMMOHMUS.

AHWIIMH — TIPEeACTaBUTENb AaMHHOB apomarudeckoro psga. CrtpoeHue
aHwiInHa. B3anMHOe BiIMSHUE TPy aTOMOB B MOJIeKyJie aHWiIMHA. OCOOEHHOCTH
XMMUYECKUX CBOWCTB aHW/IMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
HOJydyeHUs: M TNpuMeHeHue anudaTudyeckux amuHoB. [lonydyeHue aHwIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAENbHBIE TPEACTABUTENH O
AMUHOKUCIIOT:  [JIMLMH, alaHuH. Pu3nyeckue CBOWCTBA  AMUHOKHUCIOT.
XVWMHYECKHE CBOMCTBa AaMHMHOKHMCIOT Kak aM(OTEpHBIX OpPraHUYECKUX
COCIMHEHMM, peaKIusl MOJIMKOHACHCAIMK, OOpa30BaHHE NENTUAHOW CBS3H.
buonornyeckoe 3HaueHNe aMUHOKHACIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepsl. [lepBryHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa O€enakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOJIU3, JACHATypauus,
KaueCTBEHHBIC PEaKIIMU Ha OEJIKHU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBpPALCHUMN:
pacTBOopeHHe O€JKOB B BOJE, JeHATypalus OeIKOB MpU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, pelIeHHe SKCIEePUMEHTANbHBIX 3a7ad M0 TeMaM
«A30TCcollep)Kalllue  OpPraHMYeCKHe  COCIMHEHUs» U «Pacnio3naBanue
OpraHUYECKUX COCTUHEHUIN.

BbicokoMouieKkyJIsIpHbIE COCAUHEHUS.

OCHOBHBIE MOHATHSI XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb IMOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYIsIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEIUHEHUA —
NOJIMMEPU3ALINS U TTOJUKOHCHCALIHS.

[Tonmumepuble Matepuanbl. I[lmactMaccbl  (MOAMATHIEH, MOJIAIPOIMIIEH,
MOJIMBUHWJIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETaKpHIaT, MOJIUKapOOHATHI,
noJimdTUIeHTepedTanar). Y Tuinu3zanus u nepepadoTka MiacTuka.

DJ1acTOMEpHI: HATypaAJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaIMeHOBBIM, XJIOPOIIPEHOBHIN, U30MPEHOBBIN) M CHUIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MIENK), HICKyCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIaBCaH ).

[Tonumepsl CHEUATBHOTO HA3HAYEHUS (Tedpron, KEBJIap,
AJIEKTPONPOBOIAIINE MOIUMEPHI, OMOpa3IaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX IMPEBPAILICHUII:
O3HaKOMJIEHUE ¢ 00pa3liaMH NPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHHE OHKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxnenue MoJeKyasipHOM (OpMyJIbl OpPraHUYECKOTO COEJUHEHUs II0
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOr0 COCIMHEHUsT Mo Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkiMu W/WIU HMCXOJHBIX BEIIECTB, YCTAHOBIIGHUE CTPYKTYPHOU (HOpMYIIBI
OpraHUYEeCKOr0 BEIECTBA HA OCHOBE €ro XMMHYECKUX CBOMCTB WIJIM CIIOCOOOB
MOJIyYeHUs], OMpEAeSIEHUE JO0JM BbIXOAA MPOAYKTAa PEaKUUh OT TEOPETHUECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3EU IIPU U3YUYEHUU OPTaHUYECKOM XUMUHU B
10 ximacce OCYIIECTBISIETCS Yepe3 HCIONIb30BAaHWE KaK OOIIHUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUWA, TaK W TMOHSITUM, NPHUHATBIX B OTACNIBHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccu(ukalus, HaOIIOJECHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJIEIIb, MOJEIUPOBAHUE.

®uzuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperaTHOe COCTOSIHHE
BELIECTBA, (DU3MYECKHE BEIUYMHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTb, SHEPTHS,
Mmacca.

buonorus: kierka, opraHu3M, OJKocHucTema, Owocdepa, MeTabOIH3M,
HACJIeICTBEHHOCTb, aBTOTPOMHBIA U TeTepoTpOodHBIN THUIl MUTaHUA, OpOKEHUE,



dboTocuHTE3, IbIXaHWE, OCEIKU, YrIACBOABI, JKUPBI, HYKICHHOBBIC KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKONaeMble, TOTLIUBO.

TexHoOTHSA: THUIIEBBIE MPOAYKTHl, OCHOBHI PAIMOHATHLHOTO IHTAHUS,
MOFOIIIHME CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX saep. XuMudeckuil snmeMeHnT. M3oronsl. Ctpoenune
AJEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccudukarus XuMUIECKUX 2JIEMEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue SJICKTPOHOB [0 aTOMHBIM — OPOUTAJISM.
DJNIeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[Tepuonnueckuit 3axkoH U llepuoanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBA3b MEPUOAUYECKOTO 3akOoHA U Ileproanyueckoil cUCTEeMbl
XMMHUYECKUX BJIEMEHTOB C COBPEMEHHOW TEOpPUEHW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMSI CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX M CJIOHBIX BEIIECTB MO TrpynnaMm ¢ [epuojaM. 3HAYCHHE
nepuoanueckoro 3akona /[.M1. Menneneesa.

XuMH4YecKasi CBsI3b. BUIBl XWMHWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAf,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOM CBS3U: OOMEHHBIA H
JOHOPHO-AKIIENITOPHBIA. JHEPIrUs U JIMHA CBA3U. [[0AIpHOCTD, HAIIPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBsaA3u. Bonopoanas cBs3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBUSL.

BaneHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b JJIEKTPOHHOMN
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAaYe€HHWE KOMIUIEKCHBIX COEIMHEHUM.
[TonsiTHE O KOOPIMHATMOHHON XUMHH.

BemecrBa  MONEKYJSIPpHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHs.  Tumbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonsatue o mucrnepcHeix cucremax. Mctuanubie pactBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXEHUST KOHIEHTPAIIMK PaCTBOPOB:
MAaccoBasi JOJIsl BEMIECTBA B PacTBOPE, MOJISIpHAs KOHUEHTpanusa. HaceleHnnsle u
HEHACBIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraiutoruaparsl.



Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHATBHBIC
Ha3BaHUS OTJIEIbHBIX MPEICTABUTEICH HEOPTAHNYECKHUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTaHMYECKON W OpPTaHUYeCcKOM
XUMUU. 3aKOH COXPAHEHHSI MACChl BEUIECTB; 3aKOH COXPAHECHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEKThl XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.
I'omorenHnslie u rereporeHnble peakuny. Katanus n katanu3aTopsl.

OOpatumble U HEOOpaTUMbIEC peakiui. XuMuueckoe paBHoBecue. Koncranra
XMMHUYECKOr0 paBHOBecHUsA. DakTOpbl, BIMUSIONIME HA TOJOKEHHE XUMHYECKOTO
paBHOBECHS: TEMIEPATYpa, NABJICHUE U KOHIIEHTPALIMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Ipunmun Jle [larense.

Onektponutuueckas guccornuaiusi. CuibHbIE U CJIa0ble AJIEKTPOJIUTHI.
Crenenp nucconmanmu. Cpena BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaJIbHAs,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'mnponms coseit. Peakuuu
HMOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakiuuu.  CTeneHb  OKHUCIICHHUS.
Okucnaurens M BoccTaHOBUTENb. [Ipornecchl OKHUCIEHUS W BOCCTAHOBIICHUS.
BaxHeiilllne OKHUCIUTENM U BOCCTAHOBHUTENU. MeETOJA 3JIEKTPOHHOTO OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB U UX MPEBPAllCHUN:
pa3IoKEHNUE IIEPOKCHIAa BOAOPOJA B IPUCYTCTBUM KaTajlW3aTopa, MOJCIH
KPUCTAJUIMYECKUX PEIETOK, TPOBEICHUE PEAKIIMI HOHHOTO 0OMEHa, ONpeAeIIeHUE
Cpeabl PacTBOPOB C MOMONIIBI0 HWHAMKATOPOB, M3YyUYECHUE BIUSHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMu W TOJOKEHHE XUMHUYECKOIrOo
pPaBHOBECHSL.

Heopranuuyeckast XuMusl.

[Tomoxenne HemeramioB B llepuoaudeckonl cUCTEME  XMMUYECKHX
anemeHToB J[.M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS MX aTOMOB. DU3NYECKUE
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha IpUMEpPE KUCIOpPOAa, CEpHI,
docdopa u yriaepoaa).

Bonopon. Ilonydyenue, ¢gusndeckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMAd W  HEMETAJUIaMH, BOCCTAHOBUTEIIBHBIE CBOWCTBA.  ['mMapuusl.
TonauBHBIE SJIEMEHTHI.

["anorensl. HaxoxzaeHnue B mpupojie, cocoObl MOMy4YeHUs, (GU3HUYECKUE U
XUMHYECKUE CBOWCTBA. ['asloreHoBOAOpOAbl. BaxkHenne KucaopoacoAepKalIne
COeMHEHUs TanoreHoB. JlabopaTopHbIE ¥ MPOMBINIIICHHBIE CIOCOOBI MOTYYCHUS
rajgoreHoB. [IpyuMeHenre rajloreHoB U UX COCIMHEHUM.



Kucnopon, o3os. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOTYYEHUS
Kuciopoaa. OU3NUecKkne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. HaxoxneHue B TMpupoje, CHOCOOBI MOJy4yeHUs, (punyeckue u
xuMuueckue cpoiictBa. CepoBoaopona, cyiabdpuasl. Oxcupn cepwi(IV), okcun
cepbl(VI). Cepuucrass u cepHas KHCIOTBI U UX coid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [[pruMeHeHne cephl U €€ COCTUHEHUN.

A3zor. HaxoxaeHue B Mpupoje, CHOCOObl MOJdy4deHus, (uanyeckue u
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKcUabl a30Ta. A30TUCTast U a30THas
KHUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azora
U €ro COeIMHEHUN. A30THBIE y100pEHUs.

®ochop. Haxoxnenue B mpupone, crnocoObl MOJNyuyeHUs, (U3NYECKUE U
xumuueckue cporctBa. Dochuasl u pochun. Oxcunbl dochopa, dhochopHas
kuciaora u e€ conu. I[lpumenenue ¢ochopa um ero coeauHenuit. PochopHbie
yaoOpeHus.

VYrnepon, HaxoXAeHHEe B NpUpoAe. AJUIOTPONHbIE  MOAU(UKALUU.
dusnyeckue M XUMUYECKHME CBOMCTBAa TMPOCTBIX BEUIECTB, OOpa30BaHHbBIX
yraeponoM. Okcua yraepona(ll), oxcun yrimepona(IV), yronbHas kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yrojib, aacopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHue mpocThIX BellecTB, 00pa30BaHHBIX YTJIEPOAOM, M €ro
COCIMHEHU.

Kpemunii. Haxoxnenne B mpupoje, CHOCOObI MOMy4YeHUs, (QU3ndeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHHEBash KHUCIIOTa, CUJIHKATHI.
[Iprumenenne kpeMHUs U ero coenuHeHnr. CTEeKI10, €ro NoJy4eHue, BUIbI CTEKJIA.

[Tomoxenne metamwioB B [lepuoandyeckoil cUCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJCKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OO1me
¢usnyeckue cBoiicTBa MeTamioB. lIpuMeHeHune MeTasioB B OBITY M TEXHUKE.
CmutaBel METAIIOB.

ONEKTPOXMMHUUECKUNA PsAJl  HampspkeHuil  mertauioB.  OOmme  crnocoObl
NOJIy4eHUS METaJJIOB: TUAPOMETAILTYPTHs, NUPOMETAILTYPTHS,
anektpometaiutyprusi. llonarue o koppo3uu MeTayuioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB |A-rpynnel Ilepuoandeckoil cuctembl
XUMUYECKUX 2JieMeHTOB. Harpuii u kanuil: mnonaydeHue, ¢GU3HYECKHE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE NPOCTHIX BEIECTB U UX COCTMHEHHM.

O6mras xapakrepuctuka metamioB |IA-rpynmer Ilepuoawdeckoit cucTembl
XUMHUYECKUX JJIEMEHTOB. Maruuii u KaJblUMi: TOdydeHHue, (pu3udeckue Hu
XUMUYECKUE CBOMCTBA, INPUMEHEHHE IIPOCTBIX BEIIECTB W HMX COEIMHEHHM.
XKéctkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AnroMuHU: noNydyeHue, Gu3nueckrue 1 XUMUYECKUe CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIlIECTBA M €ro CcoeauHEeHUH. AMQOTEepHbIE CBONCTBA OKCHAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI ATTFOMUHUS.

OOmiass xapakTepucTHKa MeETauioB MoOouHbIXx moarpynm  (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znyeckre U XUMHUYECKHE CBOICTBA XpoMa U €ro coequHeHui. OKcHuabl U
ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarbel U IUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u NpuMEHEHHE XpoMa.

@u3nueckue W XHUMHUYECKHE CBOWCTBA MapraHila WU €ro COCIMHEHUH.
Baxneiimue coeguHenuss wapranna(ll), wmapranna(IV), wapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIC CBONCTBA.

@u3N4eCKHe U XUMHUYECKHE CBOMCTBA JKeJie3a U €ro coeauHeHnil. OKCuapl,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [lonyuenne u npuMeHeHUE Kene3a
U €r0 CIUIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coenquHeHuil. [lomydenue u
[IPUMEHEHUE MEIU U €€ COETUHECHUMN.

[uHk: momydyeHue, (pU3MUYECKHE M XHMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOWCTBA OKCHJIa U TUIPOKCH/IA INHKA, TUAPOKCOKOMILUIEKCH IMHKA. [Ipumenenne
UHKA U €r0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB U UX MPEBPallCHUN:
U3ydyeHrne o0pa3loB HEMETaJIOB, TopeHHe cephl, (ocdopa, xkeneza, MarHus B
KUCJIOPOAE, HW3YYEHHE KOJUIeKIMM «MeTamibsl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOAOW (BO3MOXHO HMCIOJIb30BAHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M >K€Jie3a C pacTBOpPaMHU KHUCIIOT H
HIeJI04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHWOHBI, KATUOH BOJIOPOJia
M KaTUOHbl METAJUIOB, B3aMMOJCHCTBUE THAPOKCHUIIOB aJIOMHHHMS U IUHKA C
pacTBOpaMM KHCJIOT M IIEJIOYEH, PEIICHHE HKCIIEPUMEHTAIBHBIX 33a4 10 TEMaM
«l"anmorensl», «Cepa u €€ coeIUHEHUs», «A30T U (Pochop M UX COCTUHECHUS,
«MeTasbl TIaBHBIX MOATPYMI, «MeTallibl TOOOYHBIX MOATPYIIID).

XuMUA ¥ )KU3Hb.

Ponp xumuu B o0ecrieyeHuM yCTOMYMBOTO pa3BUTHA delioBedecTBa. [loHsTre
O HAy4YHBIX METOJAX IIO3HAHUS W METOJOJOTHMM HAyYHOTO HCCIEHOBAHUS.
Hay4Hble NpUHUIUIBI OpraHu3ail XMMUYECKOTO MPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOJTYYEHHUsI BAKHEUIIUX BEIIECTB (Ha MPUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHOI KUCIOTHI, MeTaHousa). [IpoMbIlIeHHbIE CIOCOOBI OMyYEHUsI METaNIOB U
CIIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeldbl U €ro IOCIEACTBHUS.
Ponb xumun B o6ecriedeHuu SHEPreTHIEeCKo 0€30MacHOCTH.

XuMHusl U 300pPOBbE 4enoBeKka. JlekapcTtBeHHble cpenctBa. IIpaBuna
HCTIOJIb30BaHUA JIEKAPCTBEHHBIX MpenapaTtoB. Poiab XMMUM B pa3BUTUU MEUIIUHBI.



XWMUS MHIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC J00aBKku. Poib Xxumuu B
oOecrieueHny MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mapgromepHsie cpenactBa. boitoBas xummus. [Ipasuna
0€30MacHOT0 MCMOJIb30BAaHUS MPENapaToB OBITOBOM XWMHUU B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENIBCTBE: BaKHEHIIIUE CTPOUTEIbHBbIE MaTepuasbl (I[EMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckre U MHUHEpaIbHbIE yI0OpEHUs.

CoBpeMeHHbIE KOHCTPYKLUHOHHBIE MaTepHualibl, KPACKH, CTEKIIO, KEpaMHKa.
Marepuainel 15 31ekTpoHukd. HanotexHonoruu.

Pacuérnrie 3amaun.

Pacuérel: Macchl BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBbEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB,
Macchl (00BEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB pPEAKIUMU, €CIU OJIHO W3
BEIIIECTB HMMEET NPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakuuM, €ciiM OJHO M3 BEIIECTB JaHO B BHJIE pacTBopa C OIPEAEIEHHON
MacCOBOM [JI0JIE PpPACTBOPEHHOIO BEIIECTBA, MAacCOBOM JIOIM W  MOJIIPHOU
KOHLIGHTpalluu BEILECTBA B pPAacTBOPE, JOJIM BbIXOJA MPOJIYKTa pPEakUuhd OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TPU  HM3YyYCHHH  OOImeH U
HEOpraHndeckor xuMuu B 11 Kilacce ocylIecTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUHN, IPUHATHIX B OTACJIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJICHNUE, HAYYHBIN (DAKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJaccu(uKaius, MepuoIudHOCTh, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIIb, MOJEIMPOBAHNE.

®uzuka: MaTepusi, MHUKPOMHp, MaKpOMHUp, aTOM, »3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHME BEIIEeCTBA, HACAJIbHBIA ras,
¢du3nUecKre BEIMYUHbI, €TUHUIIBI U3MEPEHHUS, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kneTka, opraHu3M, 3KOCHUcTeMa, Onocdepa, MeTaboanu3M, MaKpo-
Y MUKPODJIEMEHTHI, OCJTKU, YKHUPBI, YTIIEBOIbI, HYKJIEHHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U ITOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypcHl.

TexHonorus: XMMUYECKasi MPOMBIILIEHHOCTh, METAJLTYprusi, CTPOUTEIbHBIE
MaTepHallbl, CEIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUILEBAS MPOMBILIIIEHHOCTD,
(dapmalieBTUYECKasE TPOMBIIIIIEHHOCTh, POU3BOJICTBO KOCMETUYECKUX



npernaparoB, MPOU3BOJACTBO KOHCTPYKHOMOHHBLIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMUMHUNU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNM A

JIMYHOCTHBIE PE3YJbTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TIOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YPOBHE CpEIHETO
oOmiero oOpa3oBaHHs BBIACTCHBI CIEAYIOUIME COCTaBIISIONIME: OCO3HAHHE
OOy4YarolMMUCSI POCCUMCKOM Tpa)KIaHCKOM HIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOINPEEIICHUIO; HAIMYME MOTHUBALIUU K
00y4eHHIO0; TOTOBHOCTb W CIHOCOOHOCTh OOYYarOIIMXCsS PYKOBOACTBOBATHCA
OPUHATHIMH B OOIECTBE TPaBHJIAaMH W HOPMaMd TMOBEACHUS, HAIUYHE
IPaBOCO3HAHMS, SKOJIOTUYECKON KYJIbTYpPbl; CIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
KU3HEHHbBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaAMeTa «XHUMHS» OTpaKkaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATEIILHON M MPAKTUYECKOW JAESITeNbHOCTU
oOy4Jaronuxcs B NpoLecce peam3aui 00pa3oBaTEIbHON 1E€ATEIbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh ONBITa IO3HABATEIILHON M MPAKTUYECKOW JAESITENbHOCTU
oOyJaroluxcsi B MPOILECCEe peanu3aluu 00pa3oBaTeIbHON AESITEIBHOCTH, B TOM
YHCIie B YaCTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

OCO3HaHUs 00YyYarOIMMHUCS CBOUX KOHCTUTYI[MOHHBIX NPaB U 00sI3aHHOCTEH,
YBa)KE€HHUS K 3aKOHY U MPABOIOPSIKY;

MPECTaBICHUST O COIMAIBHBIX HOPMax M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TpPU CO3JaHUU
Y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TIO3HABATENBHBIX 3a71a4, BBHIMOJIHCHUU
XUMHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY U
apTyMEHTHI IPYTUX MPU aHAINU3€ PA3IUYHbBIX BUIOB YI€OHOU IESTEIHHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHNS

[ICHHOCTHOTO OTHOIIEHUS K HWCTOPUYCCKOMY U HAYyYHOMY HACJIEIUIO
OT€YECTBECHHON XHMMUH,

YBaXEHHUsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
NPWIOKEHUS XUMHH, OCO3HAaHHUS TOro, YTO JaHHbIE HAyKH €CTh pe3yjbTar
JUIATEIbHBIX ~ HAONIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOMCKOB,
MIOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHUKOB,;



MHTEpEeCca U TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU M MOCIEIYIOIIEM
aHanu3e UHPOpPMALUU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMU SBICHUSIMH,
Y MIPUHUMATHb OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M MOCTYIKM CBOMX TOBApUUIEH C
MO3UINII HPAaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHHUS TOCIEICTBUI
MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 3/10POBbSI:

INOHMMaHUsl LEHHOCTEH 370pOoBOro U Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIECHHS K COOCTBEHHOMY (PU3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBuil O€30MacHOro OOpallleHusi ¢ BEHIeCTBaMU B OBITY,
MIOBCEIHEBHOM JKU3HHU, B TPYAOBOH J€ATEIHHOCTH;

MOHMMAHUA [EHHOCTH TPAaBWJI WHAMBHIYAJIbHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HaHUsl MOCIEACTBUA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOJIeHUs
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILIECTBEHHO IOJE3HOM, TBOPUYECKOW U  JpPYrux BUAAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEIICHUWH MPaKTUYECKUX 3a1ay
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO Mpodeccuidl pa3anvyHoro poja, B TOM
Yrclie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBOXXEHUSI K TPYLY, JIOASIM TpyAa U pe3yjbTaTaM TPYIOBOM AESTENIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYATbHON TPACKTOPHH
oOpaszoBaHus, Oyaymied mnpodeccu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HUHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€71€cO00pa3HOro OTHOLIEHUS K MPUPOAE KaK UCTOUYHHUKY
CYLIECTBOBAHMS )KU3HU Ha 3eMJIC;

NOHUMAaHUSl TJI00aJBbHOTO XapakKTepa 3KOJOTUYECKHUX MPOOJIeM, BAUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLUATILHOM Cpeibl;



OCO3HAHUS HEOOXOJMMOCTH WCIOJb30BaHUS JIOCTHKEHUNW XUMUU IS
pELIEHUs BOIIPOCOB PAallMOHAIIBHOTO IPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCSIIIMX BPEI  OKPYKAOIIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE AKOJOTHYECKHUE
NOCJEACTBUSA NMPEAIPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJUYUsl PAa3BUTOTO SKOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOU
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO TMPOTHBOCTOATH HJCOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH ¥ OOILIIECTBEHHON MPaKTUKU;

MOHMMAaHUsl CcHeuuPUKM XUMHUM KaKk HAayKd, OCO3HaHUs €€ poJih B
(GbOopMHUpPOBAHUN PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JI0CTHOTO
IPEICTaBlICHUs 00 OKPY)KAIoIIeM MHUpE Kak O €IUHCTBE MPUPOJABI U YelIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUH MpoOJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI,;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JJIS  COBPEMEHHOMU
UMBWIN3aLUA: B €€ TyMaHUCTHYECKONW HANpaBICHHOCTH M BAXKHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbLHON KYyJIbTYpPhl, B PEUICHUH TJI00ATbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHUSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBOM M IKOJOTUYECKON O€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIICUCHUN
YCIIOBUN YCTENIHOTO TPYJla U IKOJIOTHYECKU KOMMDOPTHON KU3HU KaKJIOTO UJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOIO0B
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJy4yaeMble 3HAHUS JIJIsl aHaliM3a U OOBICHEHUS SIBJICHUI OKPY>KaIOIIEro MUpa u
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIUXCSA JAHHBIX C IEJbI0 TOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIIOJIb30BAaTh XUMUYECKUE 3HAHUSA IS
penieHus mpo0JIeM B pealibHbIX )KU3HEHHBIX CUTYAIUsIX;

WHTEpEeCca K MMO3HAHUIO, UCCIIEIOBATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIHOCOOHOCTH K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 1O XHUMHUH B
COOTBETCTBHHM C )KM3HCHHBIMH TTOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3auuHbIX chepax npodeccuoHaIbHOM
NEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS NTPOrpaMMBbl IO XMMHHU Ha YPOBHE
cpeaHero o0Iiero oopa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyUYaIOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAyYHbIE MOHATHUS, OTpPaXKaloIIne
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHenu(pUKy METOAOB MO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEUIECTBO, JHEPTUs, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNEe, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yHHUBEpCaJbHbIE yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (YHKIMOHAJIBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYarOInXCs;
CIIOCOOHOCTB oOyuaromuxcst UCIIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpPCAJIbHBIC yueOHBIE
JNEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHON ITPAKTHKE.

MeranpeagMeTHbIe pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYJISTUBHBIMHU
JIICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBUS

1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITeIbHO  (pOopMynMpoBaTp W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JIEATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHU S, COOTHOCUTH PE3YJITATHI ICATEIILHOCTH C ITOCTABJIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIIITh XAPAKTEPHbIE MPU3HAKKW TMOHSATUM U YCTAHABIMBATH MX B3aHUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS JUISI OOBSICHCHHS OTICIbHBIX (PaKTOB U
SIBJICHUIM;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU IS KJIacCHU(UKAIMKU BEIIECTB U
XAMUYECKUX PEAKIUM;

YCTAHABIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMH,

CTPOUThH JIOTMYECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, TIO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

NPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJNYECKUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BBIBATH MOJIEIbHBIE TTPEACTABICHUS] — XUMUYECKHM
3HAK (CMMBOJI) dJIEMEHTa, XUMU4ecKast (opMya, YpaBHEHUE XUMUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX TMO3HABATENBHBIX WU MPAKTUUYECKUX 3ajad,
IPUMEHATh HAa3BAHHbIE MOJEIBHBIE NIPEJCTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIHI.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XUMHUYECKHX
peaKkuuu;

(opMyIMpPOBATH LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYIHPOBAHHBIE BOINPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHPOBAHUS THUMOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CY>KJICHUMH;

BJA/IeTh HABBIKAMHM CAMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U MPOBEICHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUsSI HAOIIONATh 32 XOJIOM
MpOIIECCa, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIBTATOB MCCIIEOBAHUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O POAEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIeA0BAaTENbCKOM M MPOEKTHOMN
NEeSATENbHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METO/JOB pEIICHUs TMPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3TMYHBIX
METOJIOB ITO3HAHHS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBATbCS B PA3IUYHBIX HMCTOYHHKAX HHpopManuu (HaydHO-
MOMyJisipHasi JIUTepaTypa XUMHUYECKOIO COJEepKaHUs, CIPaBOYHbIE TMOCOOMS,
pecypcbl HTepHeTa), aHamM3UpoBaTh UH(MOPMALMIO PA3NTHYHBIX BUAOB U (HOpM
MpeICTaBICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

(opMyIupOBaTh 3alpOChl U NPUMEHATh PA3JIMYHBIE METOJbl MPHU MOUCKE U
otbope wuHMOpPMAIIUK, HEOOXOIUMOM JUIS BBIMOJHECHHS Y4eOHBIX 3ajad
OIPENICIIEHHOTO TUIIA,

nproOpeTaTh OMBIT HKCIOJB30BAHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIH S3bIK B KadecTBE CpencTBa npu padoTe ¢
XUMUYECKON uH(pOpMaIMeil: NpPUMEHATh MEXIpeaMeTHble ((pusnyueckue u
MaTEeMaTUYECKHE) 3HaKU U CUMBOJIBI, (POpMYJIbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HAT'TIAAHOCTH.

KoMmyHnkaTHBHbIE yHHBepCcaJIbHbIE yUeOHbIe 1eiicTBUS:



3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI B X0JI€ TUAJIoTa U/Uiu
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (DOPMYITUPOBATH CBOM MPETOKCHUS
OTHOCHTEJILHO BBITOJTHEHUS TIPEIIOKCHHON 3a/1a4K;

BBICTYNATh C TPE3EHTAIMEH pe3yJbTAaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH NP BHITIOJTHEHUN
XUMHUYCECKOTO KCIEPUMEHTA, MPAKTHUYESCKOW PaOOThI MO HMCCICAOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peaanu3allid y4eOHOTO MPOeKTa, U (OPMYIHPOBATH BHIBOJIBI
0 pe3yJIbTaTaM IIPOBEACHHBIX HCCACAOBAHMM IyTEM COTJIACOBAHHUS IO3UIUIN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSMH.

PeryisiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIbHO IJIAHUPOBAaTh W OCYIIECTBJISITH CBOIO IIO3HABATEIBHYIO
NESITEIbHOCTh, ONpeAciss €€ LeIM W 3aJayd, KOHTPOJMPOBaTb M II0 MEpE
HEOOXOJAMMOCTH KOPPEKTUPOBATH NpEAjaraéMblii airoputM ACHCTBUN Npu
BBIIIOJTHEHUU Y4YE€OHBIX U HCCJIEAOBATENbCKUX 3aJay, BbIOMpaTh Hauboliee
3 PEeKTUBHBIA CHOCO0 HMX pEIICHHS ¢ y4E€TOM IOJYYEHHS HOBBIX 3HAHUU O
BEIIIECTBaX U XMMHUUYECKUX PEAKIIUX;

OCYIIIECTBIIATh CAMOKOHTPOJb JCATECIPHOCTH Ha OCHOBE CaMOaHalIW3a H
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMBI TI0 XUMHUH Ha YriyOJEHHOM
YpOBHE Ha YpPOBHE CpeaHEro oOmiero odpa3oBaHHsS BKIHOYAIOT CHelU(pUISCKHe
JUTsl y9eOHOTO TpeaMeTa « XUMHUSD HaydHbIC 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUI
M0 OCBOCHHUIO, MHTEPIPETAIMA W TPEOOPa30BaAHUIO 3HAHWM, BHUJIBI JIEATCIHLHOCTH
M0 TIOJIYYCHHIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHUW B PA3IMYHBIX y4eOHBIX
CUTYaIHsIX, a TAKXKE B PEaTbHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX ¢ XUMHUEH. B
nporpaMMe TI0 XHMHH TPEIMETHBIC PE3YJIbTaThl MPEACTABICHBI 110 TOJaM
U3YYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OpraHuyeckas XUMHUSD)
OTpaXaroT:

c(hOPMUPOBAHHOCTh MPEJCTABICHUN: O MECTE U 3HAYEHUU OPraHMYECKOU
XUMHHU B CHCTEME E€CTECTBEHHBIX HayK U €€ poyii B 00€CNeYeHHH YCTOWYHBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM HKOJIOTMUYECKOM, SHEPreTUIeCKONn U



MUIIEBON OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HUCTOYHHUKOB SHEPIUH, B o0ecrieueHuun paloHaIbHOTO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS W OOLIEH KYJIbTYphI
YeJloBEKa, a TAaKXKe DSKOJIOITMYECKM OOOCHOBAaHHOIO OTHOUIEHHSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HaHW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINEe NOHATHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAS
oboiouka aroma, S-, P-, 0-aTOMHBIE OpOWMTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpUAM3alUsl aTOMHBIX OpOWTaneil, HMOH, MOJIEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00BEM, YIIIEPOIHBIN CKEJET, (PYHKIIMOHAJIbHAS
rpynmna, pajaudkal, CTPYKTYpHble QopMynbl (pa3BEPHYTHIE, COKpAaIlEHHBIE,
CKEJIETHBIE), HM30MEpHUSl CTPYKTYpHass U IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTMYECKHI PsA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJEpKAIINE OPraHMYECKUE COEIUHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEOUHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. M. MenpaeneeBa, Teopusi CTPOEHMsSI OPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALICHUS HSHEPrud MpH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUU, MHUPOBO33PEHUYECKHE 3HAHMUS, JIEKALIUE B OCHOBE
MOHWMAHUS MPUINHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBIICHUH; MPEICTaBICHHS
O MEXaHHW3MaX XUMHUYECKHX pEeaKlHid, TePpMOJMHAMUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3AUMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIM U Me30oMepHbIi 3 dekTsl, opueHTanTsl [ u I pona);
(haKTOJIOTMYECKHE CBEJCHMS O CBOMCTBaX, COCTaBE, MOJYYEHUH M O€30MaCHOM
WCIIOJIb30BaHUM BAXKHEHMIIMX OPraHWYeCKUX BEIIECTB B OBITY U MPAKTHUYECKOU
JESTeIbHOCTH  YeJOBeKa, OOMMX  HAy4yHbIX MNPUHLIMIAX  XUMHYECKOTO
IPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHUM: BBISBISTH XapaKTepHbIE NMPU3HAKU IOHSATHM,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIINE MOHATUSA IPU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPIraHUYECKUX COCAMHEHU;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUS MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX ~ PEaKUUAd  MOCPEACTBOM  COCTaBIICHHUS
AIIEKTPOHHOTO OajlaHca 3TUX peakuui, peakuuid HOHHOTO oOOMeHa MyTEéM
COCTAaBJICHUSI MX MOJHBIX U COKPALIEHHBIX HOHHBIX YpaBHEHMUI];



M3TOTaBIMBATH MOJCIIM MOJICKYJI OPTaHUYECKHUX BEIIECTB IS UILTFOCTPAIIAH
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATh MPHHAIICKHOCTh WU3YUCHHBIX
OPTaHWYECKUX BEMIECTB 10 WX COCTaBy W CTPOCHHIO K OIpPEACIEHHOMY
KJIAcCy/Tpynne COEAUHEHUM, JaBaTb UM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUATIbHBIC HA3BaHUS JI OTAEIbHBIX
IpeCTaBUTENIed OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJYOJ, IIIMIECPUH,
STUJICHTIUKOIb, (eHON, (OpMaTbIETHa, aleTalbIerua, areToH, MypaBbUHAs
KHCJIOTa, YKCYCHAs KHCJIOTa, CTCApPUHOBAsI, OJICMHOBAS, MMAJIbMUTUHOBASI KUCIIOTHI,
[VIMIMH, aJaHWuH, MallbTo3a, (PpyKTO3a, aHUIIMH, AUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(hOPMHPOBAHHOCTh YMEHHUS OINPEACIATh BHJ XHUMHYECKOW CBS3U B
OPTaHWUYECKUX COCIMHCHHIX (KOBAJICHTHAS W HWOHHAs CBS3b, O- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytieposa ajis 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT MIX COCTaBa M CTPOCHUS;

c(OpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaTh  COCTaB, CTPOCHUE,
du3nUecKue W XWMHUYECKHE CBOWCTBA THITMYHBIX MPEACTABUTEICH pPa3IMIHBIX
KJIACCOB OPTaHUYECKUX BEIICCTB: AJIKAHOB, IIMKJIOATKAHOB, AJIKEHOB, aJIKAJHNCHOB,
QIKWHOB, apOMAaTUYECKHX YTJIEBOJOPOJOB, CIHUPTOB, alIbJIETHAOB, KETOHOB,
KapOOHOBBIX KUCJIOT, IPOCTHIX M CIIOKHBIX 3(UPOB, )KUPOB, HUTPOCOCAUHEHHUIN U
aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YTJIEBOJOB (MOHO-, JTU- M TMOJUCaXapuoB),
WUTFOCTPUPOBATh ~ TEHETUYECKYI0  CBS3b  MEXKIYy HUMH  YpPaBHEHUSIMH
COOTBETCTBYIOIIMX XHUMHYECKUX pEAKIHH C WCIONIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHUPOBAHHOCTh YMEHUS TMOATBEPKIATh Ha KOHKPETHBIX MPHUMEpPAX
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHON CBSI3U (O- M TT-CBSI31), B3AUMHOTO BJIMSIHHS aTOMOB
U TPYTII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbs (HeTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI ero mnepepaboTKu u
MPaKTUYECKOE TPUMEHEHUE TTPOTYKTOB NIEPEpadOTKY;

c(hOpMHUPOBAHHOCTh BJIQJICHUSI CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJ/IaX TMO3HAHUS — HAOJIOJACHUM, U3MEPCHUH, MOJICIUPOBAHUH, SKCIICPUMCHTE
(peanbHOM M MBICIIEHHOM) M YMEHUS PUMEHSATH 3TH 3HAHMUSI,

chOPMHUPOBAHHOCTh  YMEHUS  TPUMEHSTH OCHOBHBIC orepanuu
MBICITUTEILHON JEATeTbHOCTH — aHaJIM3 U CHUHTE3, CpaBHEHHE, 0000IICHUE,



CUCTEMAaTHU3aIUI0, BbIABICHUE MPUUYUHHO-CIECTBEHHBIX CBSI3€H — ISl U3y4YEHUS
CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMECHHI: BBHISBIISTH B3AUMOCBS3b XUMHUYECKUX 3HAHUHN C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JJIsI
0oJiee OCO3HAHHOTO TIOHMMAHMS CYIIHOCTH MaTepHAIbHOTO €IMHCTBA MHUDAa,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKOH XHUMHH JIsi OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYETBl MO XUMHYECCKUM
dbopMynamM ¥ ypaBHEHHSIM XHUMHYECKUX PEAKIMi C MCIOJb30BaHUEM (HHU3UIECCKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
(dbopMynbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XUMHUYECKUX SJIEMEHTOB,
MPOAYKTaM CrOpaHusi, IJIOTHOCTH Ta3000pa3HBIX BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3UIUMHA  SKOJIOTUYECKOW  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM U
IPOU3BOJICTBEHHOM JICSITEIBHOCTA YEJIOBEKa, CBSI3aHHOM ¢  mepepaboTKon
BEILIECTB, UCIIOJIb30BaTh MOJYYCHHBIE 3HAHUS JJISI IPUHATHUS TPAMOTHBIX PEIICHUI
po0JieM B CUTYyalUsX, CBI3AHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITEJILHO IUIAHUPOBATH U TMPOBOIUTH
XUMUYECKUN DKCMEPUMEHT (TOJIydeHHE W H3YyYEeHHE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJAOPOJOB PpA3JIMYHBIX KJIACCOB H
KHCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/la4 M0 PACMO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIOJICHHEM TMIPaBUI
0e3omacHOro OOpallleHusi C BEIIECTBAMM UM JJTAOOPATOPHBIM O00OpPYAOBAHHEM,
dbopMynupoBaTh 1€Nb HWCCICAOBAHMS, TMPEACTABISITH B Pa3IU4HON  (popme
pe3yabTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

coOMI0/IaTh MpaBUJIa IKOJIOTHYECKH 11€J1eCO00pa3HOTo MOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3JI0POBBS, OKPYKarollen
MIPUPOJHOU CPEIIbl U TOCTHXKEHUS €€ YCTOMYNBOTO PAa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHSI HAa KUBBIE OPraHU3MBI
OIPEICIEHHBIX OPraHMYECKNUX BEIIECTB, MOHUMAas cMbIC) noka3zaTtens [1/K;

aHAIM3UPOBATh I1€JIeCOO0PA3HOCTh MPUMEHEHHUS OPTraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHMM: OCYIIECTBIATH I1I€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(GOPMAITUHN B PA3IMIHBIX UCTOYHHUKAX (HaydHasl U y4eOHO-HayqIHAs
JTuTEpaTypa, CpeacTBa MaccoBor nHpopManuu, HTEpHET U pyrue), KpUTUIECKH
aHaJIM3UPOBaTh XUMHUUYECKYIO0 MH(GOpMaIIUIO, TepepadaThiBaTh €€ U HCIO0JIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOH 3a7ayueil.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHSI Kypca «OOImass W HeopraHudeckas
XUMHUS OTpakaroT:

c(hOpPMHUPOBAHHOCTh TIPEJCTABICHUN: O MAaTEpUATLHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUM TPUPOJIbI, O MECTE U 3HAYCHUH
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK W €€ poJii B 00ECIEYCHHUH YCTOWYMBOIO
pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJOTMYECKOM, IHEPreTHUYECKON M IMHIINEBOM
0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEUECHUU PAIMOHATHHOTO MPHUPOIONOIL30BAHUS, B
dbopMHpOBaHNY MHPOBO33PEHUS W OOIIEH KyIbTYphl YEIIOBEKa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M IPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TIOHSATHUS — XUMUYECKUW DJJIEMEHT, aToM, SJIpo aToma,
H30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSHMS aroMa, THOpUAN3alus aTOMHBIX OpOWTalIel, WOH,
MOJIEKYJIa, BaJICHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBs3b (KOBaJ€HTHAs, HWOHHAs, METAJIMYEcKasi, BOJOPOAHAs),
KpUCTaJUIMUECKass pemeETKa, XUMUYecKash peaklusi, pacTBOp, DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, AJICKTPOJUTHYECKAsT JAMCCOLMAIUSA, CTENEeHb JUCCOIMALINH,
BOJOPOJHBIN TIOKa3aTedb, OKHUCIWTENb, BOCCTAHOBUTEIb, TEIJIOBOH JddeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKOU PeaKIuu, XUMUUYECKOE PaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOTUTHYECKON HUCCOLMAINU, MEePUOIUICCKUM
3akoH JI.11. MenaeneeBa, 3aKOH COXPaHEHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U
MpEBpAIlCHUS] SHEPTUM MPU XUMHUYECKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN SI3BIK
XUMUH, MHUPOBO33PEHUECKHE 3HAHMS, JICKAIIME B OCHOBE  MOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XHMHYECKUX  SBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUS. O CTPOSHHUM BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJISIPHOM U
HaJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJICTABICHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEPMOAMHAMUYECKHX W  KHHETHUYECKMX 3aKOHOMEPHOCTIX  HX
MPOTEKAaHMs, 0 XUMHUYECKOM DPaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAaX;
(aKTOJIOTMYECKUE CBEJICHHS O CBOWCTBAxX, COCTaBe, MOJY4YCHUH U O€30MacCHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JESTETPHOCTH  YeJIOBeKa, OOIMUX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTEpPHbIC MPU3HAKU TMOHITHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBSI3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHITHUSA MPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPaIICHUN;



c(hOpMUPOBAaHHOCTh YMEHHUS HCIOJB30BaTh XHMUYECKYI0 CHMBOJUKY IS
cocTaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH XHUMHUYECKHX  pEaKIIHil,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHHMSX, BUJ XMUMHYECKOW CBSI3U (KOBaJEHTHAs,
WOHHAs, MeTaJJIMYecKas, BOJOPOAHAs), THUIl KPUCTAIUIMYECKOM  pelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BHJIa XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN H
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBA3H;

COPMUPOBAHHOCTh ~ YMEHHUH:  KJIacCU(QUIMPOBATh: HEOpPraHWYECKUE
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMH 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, WU3MEHEHUIO
CTENEHEH OKHUCIEHUsI BJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karajau3zaropa H
JIPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH ISl KIacCU(PUKALINU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MIEPUOJUUECKOI0 3aKoHa /.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaThb JIJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XWUMHMUYECKHUX DJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOIOB
[Tepnoanueckon cucremsl .M. MeHneneeBa, UCIIOIb3ysl MOHATHUSA
(QHEPreTUYECKHE YPOBHH», «IHEPrEeTHUECKUE IMOAYPOBHHY», «S-, P-, O-aToMHBIC
opOuTanu», «OCHOBHOE M BO30YXAEHHOE SHEPreTHUUYECKHE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB U MX
coequHeHMW 1o Tniepuogam u rpynmnam  I[lepumoamueckount cucremsr J[. .
MeHnpneneeBa, BAJICHTHbIE BO3MOYKHOCTHA aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJICKTPOHHBIX 000JIOUECK;

chOpPMHUPOBAHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMUCHIBAThH) OOIIUE
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  MOJATBEPXKAATh
CyILLIECTBOBAHUE T€HETUYECKOW CBSA3M MEKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
NIOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

c(OPMUPOBAHHOCTh YMEHHUSA PACKPbIBATH  CYLIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OanaHca
ATUX pEeaKUUd; peakuuii MOHHOTO OOMEHa MyTEM COCTaBIICHUS HMX TIOJHBIX H
COKpPAIIEHHBIX  MOHHBIX  YPaBHEHHMM;  pEaKUuMWd  TUAPOJIM3a;  PEAKLHMI
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpPe TMAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHUA);



chOpPMUPOBAHHOCTh yMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEAKIUN C Y4ETOM HX DHEPIETHUYECKHUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHHSI CKOPOCTM XHMHYECKOW pPEAaKUMH B 3aBUCUMOCTH OT Pa3jIMYHBIX
(bakToOpoB, a TaKXKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEWIHUX Bo3aeicTBui (mpunuun Jle [larense);

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUYECKHE pEaKIUH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOIO IOJYYEHUS CEpPHOM KHUCIOTHI, aMMHAKa,
oOlMe HayyHble NPHUHIMIBI XUMUYECKUX IPOU3BOJCTB; I€JIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJAX HAYYHOIrO
MO3HAHUS SIBJICHUI NpHUpPOAbl — HAONIOJECHUE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pEasIbHbI U MBICJICHHBII), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS IPUMEHATH 3TH 3HAHUSI IPU IKCIIEPUMEHTAIBHOM MCCIIEIOBAHNUHN BEIIECCTB
U Uil OOBSICHEHHS] XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPHUPOJE,
MIPAKTUYECKOM JAESTEIbHOCTH YEJIOBEKA U B TOBCEAHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHHMSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSMUA WM TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00J1e€ OCO3HAHHOTO MOHUMAaHUS MaTepUaJIbHOTO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJAUTH PACUETBL: C HCIOJIb30BAaHUEM
NOHATHH «MaccoBasl JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAsi KOHLICHTPALU»;
Macchl BELIECTBA WK 00bEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLIMM BELIECTB; TEIJIOBOro 3¢ dexra
peaklMK; 3HAYCHHUs] BOJOPOAHOrO IMOKa3aTesii PacTBOPOB KUCIOT U IIEJOYEH C
M3BECTHOM CTENEHBI0 IUCCOLMAINKU; Macchl (00BbEMA, KOJUYECTBA BEIIECTBA)
OPOAYKTa PEAKLMH, €CIIM OJHO U3 HMCXOJIHBIX BEIECTB JAHO B BUJE pacTBopa ¢
OTpeeIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE
(MMeeT mpUMECH); O BbIXOJA MPOAYKTa pPEaKUUU; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M TNPOBOJIUTH
XUMUYECKUNA  JIKCIIEPUMEHT  (MPOBEJACHUE  peakIMii  MOHHOTO  OOMEHa,
MOATBEPKAECHUE KAYECTBEHHOIO COCTaBAa HEOPTAHMYECKUX BEILECTB, ONPEICICHHE
Cpelbl PpacTBOPOB BEUIECTB C IMOMOUIbI0 HWHIWKATOPOB, M3YyUYEHUE BIUSHUS
paznuyHbBIX  (PAKTOPOB Ha CKOPOCTh XMMHYECKOW  peakuuu, peuieHue
JKCIIEPUMEHTAJbHBIX 3a7ad 1o TemaM «Merammy u  «Hemerams») c
coOroieHreM MpaBuil 0€30MacHOro OOpalleHus C BEIIeCTBaMU U J1a00paTOPHBIM
oOopynoBaHueM, (GopMyaupoBaTh 1LEJdb HCCIENIOBaHUS, MPEACTABIAThH B
paznuyHoOil (opMe pe3yabTaThl HKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX
JTOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOIaTh TTpaBUJjia MOJb30BAHUS XUMHUIECKOM
nocyod W JabopaTopHbIM O00OpyJAOBaHHEM, OOpaIlleHUs] C BEIIECTBAMHU B
COOTBETCTBUHM C MHCTPYKIIMSIMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTIBITOB, YKOJOTHYECKH II€JIECOO00pa3HOro TOBEJAEHUS B OBITY W TPYJAOBOU
JNEATEIBHOCTH B LIENSAX COXPAHEHHUSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeapl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHSA, OCO3HABATh OMNACHOCTh
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OpPraHW3Mbl ONMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHKUMas cMbICH nokazatrens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHH: OCYIIECTBISATh II€JICHANPABICHHBIA TTOWCK
XUMUYECKON MHGOPMAITIH B PA3TUIHBIX NCTOYHUKAX (HayYHas U y9eOHO-HAydHAS
JuTEpaTypa, CpeacTBa MaccoBOM MH(popMaunu, IHTEpHET U Ipyrue), KpUTHYECKH
aHaJIM3UPOBATh XMMUYECKYIO HH(GOPMAIIUIO, IepepadaThiBaTh €€ M MCIO0JIb30BATh
B COOTBETCTBHUH C ITOCTABJICHHOM yueOHOH 3a7a4ueil.
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pecypchl
Pa3znen 1. Teopernueckue 0OCHOBbI XMMHH
Crpoenue atoma. [lepronnueckuii 3aKkoH
1.1 u [lepuonuueckas cucreMa XuMHUYECKUX 9
anemenToB J[. 1. MenjeneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIIUU 19 1 3
Hroro no paszneny 39
Paznen 2. Heopranuueckasi Xumust
2.1 Hewmeramsr 31 3
2.2 MerTamnel 23 2
Uroro mo pazneny 54
Pa3nea 3. XumMus u Ku3HbL
31 Metoabl o3HaHUS B XUMHH. XUMUS U 9
' KU3Hb
Hroro o pasnueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbIE
> Tema ypoka Kourpoabnbie | IlpakTuyeckue Aara i ppoBLIe
n/n Bcero U3y4yeHHus | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[IpenMer 1 3HAUEHHE OPTAHUYECKOI 02.09.24 —
1 XMMUH, TIPEJICTABICHUE O MHOT000pa3uu 1 07.09.24
OPraHNYEeCKUX COCAUHECHHI
DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa 838352 -
2 (ocHOBHOE U BO30YXAEHHOE COCTOSIHHUS). 1 o
BaneHTHble BO3MOXKHOCTH aTOMa yriepoza
XUMHUECKas CBS3b B OPTraHUYECKHIX 838352 -
3 COeIMHEHUsAX. MexaHn3Mbl 00pa3oBaHUs 1 o
KOBQJIEHTHOM CBSI3H, CIOCOOBI Pa3phiBa
CBA3EH
4 Teopust cTpoeHUST OPTaHUYECKUX 1 gggggj -
coequHenuit A. M. byrneposa
Buner uzomepun: CTpykTypHas, gggggj -
5 IIPOCTPAHCTBEHHAs!. DJIEKTPOHHBIE 1 o
3P HEKTH B MOJIEKYJIaX OPTraHUIECKIX
COECIMHEHU I
IIpencrapienne o KIacCHDUKAINHT 1 09.09.24 —
14.09.24
6 cucremarnyeckas HomeHkiarypa (IUPAC) 1
OpPraHUYECKUX BEIIECTB
7 Knaccudukanms peakiuii B opraHu4ecKoi 1 ;igggj -
XUMHAH




Cucremaruzanus 1 00001eHUe 3HAHUN 110

16.09.24 —

8 rene 21.09.24

AJIKaHBI: TOMOJIOTHYECKHM psif, 001as 16.09.24 —
9 ¢dbopMyIa, HOMEHKIIaTypa U U30Mepus, 21.09.24

AJIEKTPOHHOE U POCTPAHCTBEHHOE

CTpOCHHE MOJIEKYII

DU3NYECKUE U XUMUYECKUE CBOKMCTBA 23.09.24
10 29.09.24

aJIKaHOB

HaxoxaeHnue ankaHoB B IpUpo/Ie. 23.09.24 —
11 Crioco0pl 1osTyuyeHus: ¥ IPUMEHEHUE 29.09.24

AJIKAaHOB

Huknoankansl: o0miast popmyna, 23.09.24 —
12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH 29.09.24

CTPOCHUS U XUMUYECKUX CBOMCTB, CIIOCOOBI

MOJIy4YEHUs U IPUMEHEHHE

Pemenne pacu€THeIX 3a1a4 Ha gg(l)ggj -

OTpe/IeNICHNE MOJIEKYJISIPHOM (hOPMYJTBI o
13 OpPraHUYECKOTO BEIECTBA 10 MACCOBBIM

JI0JISIM aTOMOB 3JIEMEHTOB, BXOJSIIUX B €TI0

coctaB. Cucremaruzanus 1 00001IeHne

3HAHUM [0 TEME

AJIKEHBI: TOMOJIOTMYECKHH psil, 001as 30.09.24 —

dhopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U 05.10.24
14 MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

CtpyKTypHas ¥ HUC-TpaHC-U30MEepUs

AJIKEHOB

OuU3NYECKUE U XUMUYECKUE CBOMCTBA 30.09.24 —
15 05.10.24

ankeHoB. [IpaBuino MapkoBHHKOBa




CriocoObl osTy4eHHs U IPUMEHEHNE

07.10.24 -

16 12.10.24
AJIKCHOB
[IpakTrueckas padorta Ne 1 mo teme 07.10.24 —
17 "ITomy4yeHue 3TUNEHA U U3YYEHHUE €r0 12.10.24
CBOMCTB"
Perrenue pacuéTHpIX 3a1a4u Ha 07.10.24 -
18 OIpeIeTICHUE MOJICKYISIPHON (POPMYITBI 12.10.24
OpPraHUYEeCcKOro BellecTBa
AJKalUeHbl: CONPSKEHHBIE, igiggj -
19 M30JIMPOBAHHbIE, KyMYJIHPOBAHHBIE. o
OCOOEHHOCTH 3JICKTPOHHOTO CTPOCHUS
XuUMHUYECKHE CBOMCTBA COMPSHKEHHBIX 14.10.24 -
20 19.10.24
JIMCHOB
Cnoco0bl mosry4eHus: 1 NpUMEHEHHE 14.10.24 -
21 19.10.24
aJIKaJIMCHOB
AJKHUHBI: TOMOJIOTUYECKUH PsiJl, 001as géiggj -
29 bopmyiia, HOMEHKJIATypa, JIEKTPOHHOE U T
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢u3nueckue cBoicTBa
23 XUMUYEeCKHE CBOMCTBA AIKMHOB 21.10.24 -
26.10.24
24 KauecTBeHHBIE peakIiy Ha TPOMHYIO CBSI3b 21.10.24 -
26.10.24
CriocoOsl MoTydeHus: ¥ IPUMEHEHUE 06.11.24 —
25 o P 09.11.24
AJIKMHOB
Penrenue 3a1a4: pac4EThI 110 yPABHEHHIO 06.11.24 —
26 P P 09.11.24
XUMHAYECKON peaKiiuu
Cucremarusanus 1 0000ILIEHNE 3HAHUI 110 11.11.24 -
27 16.11.24
TeME
28 ApeHBI: TOMOJIOTHYECKUH PsijI, 001ast 11.11.24 -

16.11.24




(dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a U TOJIYOJIa, UX (PU3HUECKHUE
CBOMCTBA

XUMHYECKHE CBOUCTBA apEHOB: PeaKIIUU 11.11.24 -
29 P p 1 16.11.24

3aMelIeHUs

XHUMHYECKHE CBOMCTBA aPEHOB: PEaKIINKU ;gﬁgj -
30 IPHCOETUHEHNS, OKMCIEHUE TOMOJIOTOB o

OeH3oa

OcOOEHHOCTH XMMHUECKUX CBOWCTB 18.11.24 -
31 23.11.24

CTHpOJIa

Perrenue pacuéTHpIX 3a1a4 Ha 18.11.24 -

o 23.11.24

32 oTpeieIeHUue MOJIEKYIISIPHOM (hOPMYITBI

OpraHMYECKOro BelecTBa PereHue

pacu€THBIX 3aj1a4 Ha ONPEJICIICHNE

MOJICKYJISIPHOH (hOPMYJTBI

OpPraHUYeCcKOro BEIeCcTBa

CrocoObI ITOTy4eHns ¥ IPUMEHEHHE 25.11.24 -
33 yi p 30.11.24

apeHoB

I'eHeTHUECKAs CBI3b MEXK, A3JIMYHBIMU 25.11.24 -
34 AP 30.11.24

KJIaCCaMU yTJIEBOJIOPOJIOB

PacuéTsl 10 ypaBHEHUAM XUMUUYECKHX ggﬁgj -
35 peakuuii. CucremaTuszanus u 06001IIeHIEe o

3HAHUHU 10 TEME

IIpuponnslii ra3. IlonyTHble HEDTIHBIE 02.12.24 —
36 PHpo yr b 07.12.24

rassl

KaMeHHBIN yroib U IPOAYKTHI €ro 02.12.24 -
37 o pory 07.12.24

nepepadoTKu

Hedtb 1 crioco6b! eé nepepadoTKH. 83532 -
38 [TpuMeHeHHE TIPOTYKTOB TIEpEepabOTKU T

HetH




I'eneTnueckas CBA3b MCXKAY pa3JInYHbIMU

09.12.24 -

39 14.12.24
KJIACCAMH YIJIEBOJIOPO/IOB
["a10reHONPON3BOIHEIE YIIEBOI0POIOB: 09.12.24 -
40 3JIEKTPOHHOE CTPOCHUE; PEAKIIHI 14.12.24
3aMENIEHHs TaIoreHa
JleiicTBHe Mmenoueii Ha 09.12.24 -
41 raJOreHIPOM3BOIHbIE. B3anmoelcTare 14.12.24
JIUTaJIOr€HAJIKAHOB C MATHUEM U IIMHKOM
12 Cucrematu3anus 1 0600IIeHIe 3HAHUIA TI0 ;(jggj -
pazzneiny "YriaeBonopoab!"”
KonTponsHas paboTa 1o Teme 16.12.24 -
43 ; ] 21.12.24
VYri1eBo10pObI
I[IpenenbHble OMHOATOMHBIE CIIUPTEL 16.12.24 —
TOMOJIOTHYECKHH s, 00mmas popmyia, 21.12.24
44 CTPOEHHE MOJIEKYJ, N30MEpHs,
HOMEHKJIAaTypa, KJacCupuKanus,
¢u3nueckue cBoicTBa
XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX 23.12.24 -
45 28.12.24
OJTHOATOMHBIX CIIUPTOB
16 CriocoObl MosTyueHus: ¥ IpUMEHEHUe ggiggj -
OJTHOATOMHBIX CUPTOB
I[TpocTeie 3GUpHL: HOMEHKIATYpA 1 23.12.24 -
47 M30MepHsl, 0COOEHHOCTH (PU3NUECKUX U 28.12.24
XHUMHYECKUX CBOUCTB
MHOIr0aTOMHBIE CIIUPTHI: STUIEHTIIMKOb 1 228132 -
48 IJIUIEPHH, X DU3HYECKUE U XUMUYECKHE o
CBOMCTBA
49 CrocoObl MOTyYeHH s ¥ TIPUMEHEHHUE 09.01.25 —

11.01.25




MHOI'0AaTOMHBIX CITMPTOB

50 deHomN: CTpOeHHE MOIEKYIbI, (PU3MUECKHE iggigg -
cBoiicTBa. TokcuuHOCTH (heHOa o
51 Xumuueckue cBoicTsa GeHomna 13.01.25 -
18.01.25
Crioco0bl MONTy4eHHUS U IPUMEHEHUE 13.01.25 -
52 7 P 18.01.25
¢denona
[IpakTuueckas paborta Ne 2. Pemenue 328152 -
53 SKCIIEPMMEHTAIBHBIX 33/1a4 10 TEME o
"Crupthl 1 peHoTBI"
Cucremartu3aius 1 0000IIeHHE 3HAHUI T10 20.01.25 -
54 B B 25.01.25
TEME
AJNBIEruIbl ¥ KETOHBI: SJIEKTPOHHOE 328152 -
55 CTpOEHHUE KapOOHMIBHOM TPYTIIHI; o
TOMOJIOTHYECKHE PsiIbI, 001I1ast hopmyIa,
U30MEpHsI 1 HOMEHKJIaTypa
AnbIerHIbl B KETOHBI: (DH3HYECKUE 27.01.25 ~
56 ACTIA ¢ 01.02.25
CBOWCTBA; PEAKIMU PHCOCTHHCHUSI
Peakiuu OKUCICHHS 1 KAYeCTBCHHbIE 27.01.25 —
57 01.02.25
PEaKIUK ajabJIEruI0B U KETOHOB
CrocoOb! MOJTyYeHHs aTbIeTHI0B 1 27.01.25 —
58 i AeTIA 01.02.25
KETOHOB
OIHOOCHOBHBIE Tpe/IeIbHBIC KapOOHOBBIE 828332 -
59 KHCIIOTBI, 0COOEHHOCTH CTPOECHHSI UX o
MOJIEKYIT
60 M30MepHs 1 HOMEHKIIATypa KapOOHOBBIX 03.02.25 -
KHUCJIOT, UX (PU3MYECKHe CBOICTBA 08.02.25
XHWMHYECKUE CBOMCTBA MIPENEIBHBIX 03.02.25 -
61 08.02.25

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




Oco0eHHOCTH CBOWCTB MYpPaBbHHOM

10.02.25 -
15.02.25

62 KHCIIOTHI. MHOTOOOpa3ue KapOOHOBBIX
KHUCIIOT
Oco6eHHOCTH CBOMCTB: HENPEICIIbHBIX U iggggg -
apoOMaTHYECKUX KapOOHOBBIX, o
63 TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIINX
KapOOHOBBIX KUCIIOT
64 [TonsATHE O TPOU3BOAHBIX KAPOOHOBBIX iggggg -
KHUCIIOT
65 CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE ;;8222 -
KapOOHOBBIX KUCIIOT
CrnoxHble 3(UpPbI: TOMOJIOTUIECKUHN PsI, ;;8552 -
66 obmrast popmyna, u3oMepusi u o
HOMEHKJIaTypa
®u3nyecKue U XUMHUYECKHE CBOMCTBA 17.02.25 -
67 22.02.25
3¢upoB
Pemienue pacu€THbIX 3a/1a4: 110 YPAaBHEHHIO (2)?8532 -
68 XUMHAYECKON peaKiiuy, Ha ONpeeIICHHE
MOJIEKYJISIPHOH (hOPMYITBI OPraHNYECKOTO
BEIIeCTBA
[MpakTryeckas pabora Ne 3. Pemrenue (2)28532 -
69 HKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe o
"Kap6oHoBsie kuciothl. CroxxHbie d3¢ups”
70 Kupsr: CTpoeHHev, ¢buznueckue u (2)28532 -
XUMHUYECKHE CBOUCTBA (TUIPOIIN3)
Oco0eHHOCTH CBOWCTB JKUPOB, 03.03.25 —
71 08.03.25

COACPIKAIINUX OCTATKH HCIPCACIIBbHBIX




KHUPHBIX KUCIOT. JKUpBI B IpUpoie

MbI1a KaK COM BBICHINX KapOOHOBBIX 838352 -
29 KHCJIOT, X Mololee neiicteue. IlonsaTue o o

CHHTETHYECKUX MOKOIIUX CPEICTBAX

(CMC)

I'eHeTHUECKas CBA3h YTIEBOIOPOIOB U 838352 -
73 KUCJIOPOCOAEP/KAIMX OPraHMIEeCKHX o

BEIIECTB

PacuéTel 110 ypaBHEHMAM XMMHUECKUX 10.03.25 —
74 . 15.03.25

peakuuii

Cucremaru3anus 1 0000IICHHE 3HAHUH 110 10.03.25 —
75 15.03.25

TeMe

OO0m1as XapakTepPUCTHKA YIJIEBOIOB U iggggg -
76 KJIacCHU(HKAIUS YIIIEBOI0B (MOHO-, - U o

HOIMCAXapHIb)

MoHocaxaprabl: (pU3HUECKHe CBOICTBA 1 17.03.25 —
77 pHiL (b 22.03.25

HaXO0XIECHUE B IPUPOJIE

[IpuMeHEeHHE TIIIOKO3bI, €€ 3HaUEHNE B 17.03.25 -
78 22.03.25

JKU3HEIEATENLHOCTH OPTaHM3Ma

Jlucaxapupl: caxapo3a, MalbT03a 1 17.03.25 -
79 nakTo3a. HaxoxieHue B mpupoe u 22.03.25

HpYMEHEHHE TUCAXAPHIOB

Tonucaxapupl: CTpOEHHE MAKPOMOTIEKYI, 8;8252 -
80 ¢busnUecKre 1 XUMHUECKUE CBOMCTBA, o

HpUMeHEHUEe
81 [TonsiTrie 00 UCKYCCTBEHHBIX BOJIOKHAX 02.04.25 —

05.04.25

Pelenne pacyeTHbIX 3a4a4 Ha 02.04.25 —

82 P A 05.04.25

oTpe/IeJICHUE JTOJIH BBIXO/Ia MMPOAYKTA




pE€aKuu OT TCOPETUUCCKH BO3SMOKHOI'O

CucremaTu3aius 1 00001IeHUE 3HAHHIA 10 07.04.25
83 12.04.25

pazzueny

KonTponbHas pabota mo Teme 2;8352 -
84 "Kucnopoacoaepaiiue opraHu4ecKkue o

coenuHeHus"

AMUHBL: KTacCU(pUKAIHS, CTPOCHUE %8252 -
85 MOJIEKYII, 001Ias GopmyIia, H30MeEPHs, o

HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOMCTBA

XUMHUECKUE CBOMCTBA alTU(paTHUCCKIX 14.04.25 -
86 19.04.25

aMHHOB

AHWIVH: CTPOSHUE aHWJIMHA, 0OCOOCHHOCTH 14.04.25 -
87 . 19.04.25

XUMHYECKHUX CBOWCTB aHUJIMHA

CriocoObl TOTy4eHus1 ¥ TPUMEHEHNE 14.04.25 -
88 i p 19.04.25

anrpaTUIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa U gégjgg -
80 u3oMepus, PU3NYECKUEe CBOKCTRA. o

OTenbHBIC IPEICTABUTEIH Ol

AMUHOKHCIIOT

XUMUYEeCKHE CBOMCTBA AMUHOKUCIIOT, X 21.04.25 —

26.04.25

90 OMOJIOTUYECKOE 3HAYEHNE aMUHOKHCIIOT.

CuHTe3 ¥ TUIPOIN3 METTHIIOB

Benxu kak mpupoHBIC MTOTHMMEpHI, 21.04.25 -
91 PHPOAL P 26.04.25

CTPYKTYpHI OEJIKOB
92 XUMHUYECKHE CBOMCTBA OEITKOB 28.04.25

03.05.25

A3oTconepiKalue reTepouKInIecKie Sggggg -

93 coequHeHUs. HyKIeMHOBBIE KUCTOTHI: o

COCTaB, CTPOCHUE U OMOJIOTUYECKAsT POJIb




[IpakTrueckas padota Ne 4. Permenue

28.04.25 —

03.05.25

94 9KCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEMe

"A30TcoAepKalle OpraHuyecKue

coenuHeHus"

[IpakTrueckas padota Ne 5. Permenue gggggg -
95 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME

"Pacno3HaBaHKe OpraHu4eCcKux

coenuHeHun"

KonTponbHas pabora no teme ?ggggg -
96 "A30TCO/IEpKALIIE OPTaHUIECKUE o

coenuaeHus"

OcHOBHbIE IOHATUS XUMHH 12.05.25 —

. 17.05.25

97 BBICOKOMOJIEKYIIIPHBIX COCTMHEHUN U

METO/]Ibl UX CHUHTE3a —II0JINMEpHU3aLus U

MOJINKOHICHCALIUS
98 [TnacTmaccel. YTunuzarus u nepepadoTka 138232 -

IlacTUKa
99 DnacToMepbl: HaTypaJlbHbII 138232 -

CHUHTETHYECKHE Kayuyku. Pe3nna

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE, ;Zgggg -
100 cuHTeTHueckue. [lonumepsl cienuantbHOro o

Ha3HAYCHUS

ITpakTuyeckas pabora Ne 6. Pemenue 538252 -
101 SKCHEPUMEHTAIIBHBIX 33129 10 TEME T

"Pacnio3HaBaHue MacTMacc M BOJOKOH"

O600611eHre U cucTeMaTH3alus ;Zgggg -
102 U3Y4YEHHOI'0 MaTepuaa 1o TemMe o

"BbIcOKOMONEKYIISIpHBIE COEAMHEHN"
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa nuppoBbIe
Tema ypoka KonrTpoabubie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 858352 -
aneMeHT. 30Tormbl o
CtpoeHHe IIEKTPOHHBIX 000JI0YEK aTOMOB, 02.09.24
2 1 07.09.24
KBAHTOBBIE YHUCIIA
Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 02.09.24
3 1 07.09.24
p-, d-, f-amemenTHI)
Pacnpesenenue 31eKTPOHOB TI0 ATOMHBIM 09.09.24 —
4 pen P 1 14.09.24
opOuTasim
ONEeKTPOHHbIE KOH(UTYpAIIK AaTOMOB gggggj -
5 9JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 o
COCTOSIHUH
6 ONeKTPOHHbIE KOH(PUTYPALIUU HOHOB. 1 gggggj -
DIeKTPOOTPHUIIATETEHOCTh o
Ilepuoanueckuii 3akoH u [lepronnueckas ;igggj -
. crUCcTeMa XUMHUYECKUX dyieMeHToB J[. 1. 1 o
MenieneeBa, CBA3b C COBPEMEHHOM TEOpUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB ;(138353 -
8 XMUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH 1 o
MIPOCTHIX U CJIOKHBIX BEIIECTB I10 TPyMIaM 1
nepuoiaM
9 CucremaTtu3zaiys 1 000011eHre 3HAHU 110 1 ;igggj -




TEMEC

Buner xuMudeckon cBI3u. MexaHu3MEbl gggggj -
10 00pa30BaHUs KOBAJCHTHOU CBSI3U. o

Bonopoanas cBsa3b. MexxMoneKynsipHbie

B3aUMOJICUCTBUA

BasieHTHOCTE U BaJIEHTHBIE BO3MOXKHOCTHU gggggj -
11 aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI o

MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHHEM

[IpencraBneHus 0 KOMIUIEKCHBIX 23.09.24 —
12 29.09.24

COCIMHEHUSIX: COCTAaB U HOMEHKJIaTypa

BemecTBa MOJIEKYISIPHOTO U 30.09.24 —

il YJAp 05.10.24

13 HEMOJIEKYJIIPHOTO CTPOCHHUS. THIIBI

KPUCTALTNYCCKHUX PEIICTOK U CBOWCTBA

BEIIECTB

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX. 30.09.24 —
14 05.10.24

[IpencraBieHne o KOJIIOUAHBIX PACTBOPAX

VcTuHHBIE pacTBOPHI: HACKHIIIEHHBIE U gggggj -
15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. o

Kpucramnorunaparst

CrocoOBbI BRIpaKE€HUSI KOHIIEHTPALIT 07.10.24 —
16 p HerTpan 12.10.24

pacTBOpOB

Pemenne 3ama4 ¢ MCoab30BaHUEM MMOHATHH 2;1833 -
17 "MaccoBas 0Nl pAaCTBOPEHHOTO BEIIECTBA", o

"MoJsipHasi KOHIEHTparus'"

Knaccudukaums 1 HOMEHKIIaTypa 07.10.24 —
18 (b I yp 12.10.24

HEOPraHMYECKUX BEIIECTB

Cucremarusanys 1 0000IIeHe 3HaHUH 110 14.10.24 —
19 19.10.24

TEMC




Kontpoinbhas padora o temam "CtpoeHue

14.10.24 -

aroma. [TeprouuecKuii 3aKOH 1 191024
20 [Tepuonuueckas cucreMa XUMHUECKUX
anemenToB J[. 1. Menneneesa", "Ctpoenue
BelecTBa. MHOroo0Opasue BemecTs"
Knaccudukanus XuMU4ecKkux peakuui B 131832 -
HEOPraHUYECKON U OPraHN4eCKON XUMHH.
21 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
COXPaHEHMs U MIPEBPAILEHUS SHEPTUH [IPU
XUMHYECKHUX PEaKITHsIX
99 TennoBble 3P PEeKTH] XUMHUUECKUX PEaKIUil. gé 1832 -
TepMoxumHuueckrue ypaBHEHUS
Bbruncrenus no ypaBHEHUSIM XUMUYECKUX 21.10.24
23 . 26.10.24
peaKkuuii 1 TepPMOXUMHUYECKUM yPaBHEHUAM
CKopOoCTh XMMHUECKOH peakluu, e€ ;éiggj -
24 3aBHCHMOCTB OT Pa3IMYHBIX (PAKTOPOB. o
Karanu3z u katanu3aTopbl
25 ['oMOreHHbIE U reTEPOreHHbIE pEaKLIUU 06.11.24 —
09.11.24
[TpakTuyeckas padora Ne 1 o teme 831153 -
26 "BiusiHUE pa3anuHbIX (GAKTOPOB Ha o
CKOPOCTb XUMHUUYECKOW peakuun"
97 OO6paTuMble U HEOOpAaTUMBbIE PEAKIIHH. iéﬁgj -
XHUMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o Teme iliﬁgj -
28 "BiusiHEE pa3nvHbIX (PAKTOPOB HA o
MTOJIOKEHNE XUMUUYECKOTO paBHOBECHS "
29 OnekrponauTnueckas quccouuanusi. CuinbHbIe ifliﬁgj -

U cradble AMeKTpoauThl. CTEeneHb




Jucconuanum

Honnoe npousseaenue Boabl. Cpena BOIHBIX ;gﬁgj -
30 pactBopoB. Bogopoansrii mokasarens (pH) o

pacTBopa

T'uaponus coneit. Peakiium, mpoTeKaroIye B 18.11.24 —
31 AP H p = 23.11.24

pacTBOpax AJIEKTPOJIUTOB

[TpakTudeckas pabora Ne 3 o Teme ;gﬁgj*
32 "XHUMHYECKHE PEaKIMH B PaCTBOPax o

3JIEKTPOJIUTOB"

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC ég ﬁgj -
33 peaknuu. Baxkneime OKMCINTEN 1 o

BOCCTaHOBUTEIH

Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 25.11.24 -
34 30.11.24

OanaHca

DJEKTPOIU3 PACTBOPOB U PACIIIABOB 25.11.24 -
35 P p P P 30.11.24

BEIIECTB
36 Pemenue 3anau pa3nnyHbIX TUIIOB 02.12.24 -

07.12.24
37 Pemenue 3anau pa3nnyHbIX TUIIOB 02.12.24 —
07.12.24

38 Cucremarusanus 1 0000IIeHe 3HaHUH 110 831332 -

teme "XuMHUYeCKue peakiun" o

KonTtponbHas pabota no Teme "Xumuueckue 09.12.24
39 \ 14.12.24

peaxiuu

[Tonoxenue Hemetamios B [lepuoanueckoit (1)?11332 -
40 CHCTEME XUMHUYECKHX dyieMenToB J1. 1. o

MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS HX

aToMoB. ®u3HUecKue CBOMCTBa HEMETAIIJIOB

ANTOTpOIUST HEMETAJUIOB (Ha TIpUMepe 09.12.24
a1 P (112 npinep 14.12.24

KHCTIOpoJia, cephl, (hocdopa u yrieposa)




Bopopona: nony4yenue, Gpusndeckue u

16.12.24 —

42 y 21.12.24
XUMHUYECKHE CBOWCTBA. [ uapu bl
["ajoreHsl: HaX0XJEHNE B IPUPOJIE, CLIOCOOBI ;?ﬁgj -
43 NOJIydeHH s, PU3NYECKHUE U XUMUYECKHE o
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue ;(13 ggj -
44 KHCIIOPOICO/IEPKAIINE COSTNHEHUS o
raJloreHOB
JlaGopaTopHbIe U IPOMBILIUIEHHBIE CITOCOObI ggggj -
45 TI0JTy4€HHs rajorenos. [lpumenenue o
rajloreHOB U UX COeIMHEHUN
[IpakTuueckas pabora Ne 4. Pemenue ggggj -
46 9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe o
"T"asiorens”
Kucnopona: nabopatopHsie u ggiggj -
47 IPOMBIIIJICHHbIE CIOCOOBI MOTYyYEeHHUS,
¢duznyeckue U XuMrueckue cBoiicraa. O30H.
[IpuMeHeHne Kucnopoa v 030Ha
48 OKcubl U IEPOKCUABI 09.01.25 —
11.01.25
49 Pelenue 3a1ay pa3aMyHbIX TUIIOB 09.01.25 —
11.01.25
Cepa: HaXOXJCHHE B PHPO/IE, CIOCOOBI 128152 -
50 NOJy4eHuUs1, PU3NUECKUEe U XUMUYECKUE o
CBOMCTBA
51 CepoBoaopoI, CyIbhHIBI 128152
59 Kucnopozacoaepsxariye coeiuHEHUs CEPBI. 128152 -
Oco0OeHHOCTH CBOICTB CEpHON KHCIOThI
[IpakTuueckas padora Ne 5. Perenue 20.01.25 -
53 25.01.25

AKCIEpUMEHTANBHBIX 3a7a4 1o Teme "Cepa u




eé coequueHus"

A3OT: HaX0XJICHHE B PUPOJIE, CITOCOOBI gggigg -

54 NOJIydeHH s, PUIMIECKUE M XUMUUECKUE o
CBOMCTBAa. AMMHMAK, HUTPUABI

55 Kucnopozacoaep:kamiye coeiuHEHHs a30Ta. gggigg -
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenne a30Ta v €ro COSTUHEHUH. (2)18222 -
A3oTHBIE y1OOpeHHS
docdop: HaX0XKIECHHUE B IIPUPOJIC, CIIOCOOBI (2)18232 -

57 NOJIydeHH s, PU3NUECKHE U XUMUUECKHE o
cBorictBa. Dochuas u hochun

58 Oxkcunsl pocdopa, pochopconepxarme (2)18232 -
kucnotel. Conmu pocopHOI KUCITOTHI

59 [Tpumenenue pocdopa u ero coenMHEHUIA. 828;52 -
®dochopubie ynoOpeHus
[TpakTuyeckas padora Ne 6. Pemenue 828332 -

60 9KCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T U o
docdop, ux coenuHeHUs"
VYraepon: HaXoX/JeHHE B IPUPOJIE, 828332 -

61 AJIOTPONHBIE MOTUBUKAINY; (PU3NIECKUE U o
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxkcua yrinepona(Il), Of(CI/II{ yraepona(IV), iggggg -
yrojibHast KUCJIOTa U €€ Cou

63 Pemrenue 3aa4 pa3nyHbIX THITOB 10.02.25 -

15.02.25

Kpemuuii: HaxoxaeHue B IpUpPOAE, CIOCOObI 128552 -

64 TOJIydeHHs1, PU3NUECKHUE U XUMUUECKHE o
CBOMCTBA

65 Oxkcua kpemuans(IV), kpeMHueBast KUCI0Ta, 17.02.25

22.02.25




CHJIMKATbI

66 [IpuMeHeHre KpeMHUS U €r0 COSAMHEHUN. ggggg B
CrexI10, ero nojgyueHue, BUIbl CTeKIa
67 Pemenue 3amay pa3aiMvHBIX TUIIOB 17.02.25 -
22.02.25
CucremaTu3anus 1 0000IICHUE 3HAHUH 110 25.02.25 -
68 § . 01.03.25
teme "Hemertamsl
69 KoHnTtpoinbhas padora o reme "Hemeramibr" (2)?8552 -
20 AHanu3 pe3yabTaToOB KOHTPOJIBHOM paboThI, (2)?8552 B
KOPPEKIIHs OIIHOOK
[Tonoxxenune meramios B [lepuoguueckoit 838252 -
7 CHCTEME XUMMHUUYECKUX DJIEMCHTOB.
Oco0eHHOCTH CTPOEHUS IJIEKTPOHHBIX
000JI0YCK aTOMOB METaJIIOB
79 OO6mue ¢puznueckre CBOMCTBA METAILIOB. 828232 -
[IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE
73 CmutaBsl MeTasuioB. Kopposust metamion 03.03.25
08.03.25
74 Pemenue 3aga4 pa3anyHbIX TUIIOB 10.03.25 -
15.03.25
DNEKTPOXUMHUYECKHUI Psii HApsKEHU N 128232 -
75 MeTauioB. OOLIKE CrIOCOObI TIONyYEH s o
METaJIJIOB
O61as xapaktepucTuka MeramioB |A- 128252 -
rpynnsl [lepuoanyueckoit cucTeMbl
76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nosyueHue, GU3nIecKue 1 XUMUIECKIEe
CBOICTBa, MPUMEHEHHE POCTHIX BEUIECTB U
UX COCIUHEHUN
77 OOmrast xapakrepucTika MetayioB [1A- ggggg -

rpynmnsl [leppoandeckoi cuctembl




XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUI: MOTyYeHHEe, PUHUECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHNE
MIPOCTHIX BEIIECTB M UX COCTMHCHHMA

78 JKEcTKoCTh BOJIBI M CITOCOOBI €€ yCTpaHSHUS ;;8222 -
79 AOMUHUI: HOHE"ICHI/IC, busznyueckue u ;;8252 -
XUMUYECKHE CBOMCTBA, IPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U 18.03.24 —
23.03.24
80 TUAPOKCH/IA ATFOMHUHHUS,
TUIPOKCOKOMILIIEKCHI ATFOMUHUS, UX
pUMEHEHHE
81 Pemenue 3a1a4u pa3anvHBIX THIIOB 18.03.24 —
23.03.24
[TpakTuueckas pabota Ne 7. Pemienue 8;8252 -
82 SKCIEPUMEHTAIBHBIX 3aa4 [0 TEME o
"MeTaiisl IIIaBHBIX OArpyHn”
OO01mas xapakTepuCTHKa METAJIOB 8;8252 -
83 no0ouHbIX noarpynn (b-rpymnm) o
[Tepuoandeckoif cHCTEMBI XUMHUECKUX
AJIEMEHTOB
Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XpOMa 02.04.25 —
84 y 05.04.25
Y €ro COeANHEHUH, NX IPUMEHEHNE
Baxwuelimme coenMHEeHNs] MapraHia. 2;83;2 -
85 [lepmanranat Kanusi, €ro OKUCIUTEIbHBIE o
CBOMCTBA
®du3nuecKue U XUMHUYECKHE CBOMCTBA XKele3a %8352 -
86 ¥ ero coenuHenuit. [Tonyuenue u o
MIpUMEHEHHUE CIUIaBOB Kele3a
87 dusuyeckue U XUMHUUECKHE CBOMCTBA MEIU U 07.04.25 —

12.04.25




e€ COeIMHECHHH, UX TIPUMECHECHHUE

Ouznyeckue U XMMUYECKUE CBOMCTBA IIMHKA iggjgg -
88 Y €70 COEIUHEHMH, UX IPUMEHEHUE. o
I'mapOKCOKOMILIEKCHI IMHKA
[IpakTuueckas padora Ne 8. Pemenue iggjgg -
89 SKCIIEPUMEHTAIBHBIX 337124 10 TEME o
"Mertasuibl TOOOYHBIX TTOArpyI"
90 Pemenue 3a1au pa3nuyHbIX TUIIOB 14.04.25 —
19.04.25
01 O06001IeHHEe U CUCTEMATH3AIUS H3YICHHOTO gégjgg -
MaTepuaia rno teme "Metamist"
92 KoHTtpoibHas padota o teme "Mertamibr" 21.04.25
26.04.25
03 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThl, gégjgg -
KOPPEKIIHsI OITHO0K
Ponb xumun B obecrieueHuN yCTOHYMBOTO Sggggg -
94 pa3ButTus yenosedecTa. [lonarue o o
HAyYHBIX METO/1aX UCCIIEI0BAaHUS BEIIECTB
HayuHble MpUHINTIBI OpraHU3aIuu Sggggg -
95 XUMHYECKOTO TPOU3BOJICTBA.
[IpomplIieHHbIE CIOCOOBI MTOJTY4EHUs
Ba)XHEHIINX BEILIECTB
96 XVMHYECKOE 3arpsI3HEHUE OKPYIKaoLIEn gggg gg -
Cpebl U €ro MOCIEACTBUS
97 XUMUS U 310pOBbE YETOBEKA. 138232 -
JlekapcTBEeHHBIE Cpe/ICTBA
98 Xumus nuiy. Ponb xumuu B o0ecnieyeHun 138232 -
MUILIEBOM 6e30MacCHOCTH
99 Kocmernueckue u napgromMepHbie CpeCcTBa. i%gggg -

BriToBasg xumusa




XuMus B CTPOUTENBCTBE. BaxkHeiime

19.05.25 -

24.05.25
100 CTPOUTEJIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepHuabl
XUMHS B CEIILCKOM XO3SIHCTBE. 19.05.25 —
101 1 24.05.25
Opranndeckue ¥ MUHEpAIbHBIC YI0OpECHUS
102 Cucremaruzanusa 1 0000IeHIE 3HAHUN 110 1 ;38252 -
TEME
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPO'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3noB A.A., Jlynun

B.B./mox pen. Jlynuna B.B. Xumus (yrimyOneHnsiit ypoens). 10 kiacc. - M,:

Hpoda, 2022

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJISA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET
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