AHHOTanus K pado4eil nporpaMmMe cpeaHero oodmero o0pasoBaHus
no xumuu 10-11knacenl
(0a30BbIi1 YPOBEHbD)

Pabouas mporpamma ydeOHOrO mnpeaMera «Xumus» pazpaboTaHa B COOTBETCTBHH C
TpeOoBaHusiMu DelepalibHOrO  TOCYIapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
obmiero obpazoBanus (mpuka3 MunucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit @enepannu
or 17.05.2012 r. Ne 413 «OO06 yTBepXIACHUHM U BBEJACHUU B JCUCTBHE (eaepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro o0IIero o0pa3oBaHUs»), HA OCHOBE
benepabHON OCHOBHOM 00pa30BaTEIIbHONM MPOrpaMMBbl CPEIHETO 00IIero 0Opa3oBaHus (MpUKa3
MunuctepcerBa npocsemienus Poccun ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu (enepanbHOM
o0pa3oBaTeNbHOIl MpOrpaMMbl CpeAHero ooéimiero oOpa3oBaHus» (3aperucTpUpOBaHO B
Muntocte Poccun 12.07.2023 N 74228).

Henu uzydenus npeamera/Kypca « XUMHUS»:

— (GOpMHUPOBAHHE CHCTEMbl XHMHUYSCKHX 3HAHMHA KaK Ba)KHEUINCH COCTaBISIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOM JI€KAT KIIFOUEBbIE MOHATHUSA,
(dbyHIaMeHTaJIbHBIC 3aKOHBI W TEOPUH XHMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MOHMUMAaHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHUS M CTAHOBJICHUS;

— (QopmupoBaHue M pa3BUTHE MPEICTABICHUH O HAYYHBIX METOJNAX IO3HAHUS BEUIECTB U
XUMHUYECKHUX PEaKIHi, HeOOXOMUMBIX AJI MPHOOPETEHUS YMEHUNW OPUEHTHUPOBATHCS B
MHUpE BEUIECTB M XUMUYECKUX SBICHUH, UMEIOIIUX MECTO B IPUPOJE, B IPAKTUIECKON U
MOBCEIHEBHOM JKU3HH,

— pa3BUTHE YMEHHMA M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHUEM XHMMHYECKOTO OKCIIEPUMEHTa, COOJIOJCHHEM TMpaBHJl 0e30IacHOTro
oOpallieHusi C BEeleCTBaMHU.

JlaHHBIE TIeNTN PeMIaoT CIEAYIONIME 00pa3oBaTebHbIC 3aJa4H:

— ajganTanus  o0yd4allmuxcs K  YCIOBMSAM JMHAMMYHO  Pa3BUBAIOILEroCs  MHpa,
(dbopMHpOBaHNHE MHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYZHUYECTBY, CaMOCTOSITEIbHOMY TNPHUHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM,;

— (¢opMupoBaHue Yy OOy4aroUmMxcs KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYCHWE JUIS PA3IUYHBIX BHJIOB JCSATEIBHOCTU: PEIICHUS
npobieM, TMOHMCKa, aHaiu3a U 00paboTku HHpOpMAIMM, HEOOXOAUMBIX IS
MPUOOPETEHUsT OIBITAa JAEATEIHHOCTH, KOTOpas 3aHUMAeT BaKHOE MECTO B IMO3HAHWUU
XMUMHHU, a TaKKe JUIsl OLEHKU C TO3MLMH SKOJIOTHYECKOH 0e30MacHOCTH XapakTepa
BJIMSIHASL BEIIECTB M XMMHYECKHX IPOLECCOB HA OPraHW3M YEIOBEKa M TPUPOJHYIO
cpeay;

— pa3BUTHE TMO3HABATEIFHBIX MHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4aroIuXxcsi: ClIOCOOHOCTU CaMOCTOSITETbHO MPUOOPETAaTh HOBBIE 3HAHUS 110 XUMUU B
COOTBETCTBUM C JKMU3HEHHBIMH  IOTPEOHOCTSAMH, HCIIOJIB30BaThb  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUH Ul TIOMCKA W aHalln3a y4eOHOW M HAYYHO-TIOMYJISIPHON
nH(pOpMAIUK XUMHUYECKOTO CO/IepKaHMS;

— QopmupoBaHue ¥ pa3BUTHE Yy OOYYAIOIIMXCS AaCCONMATHBHOTO U  JIOTHYECKOTO
MBIIIUIEHUS, HaOIIOIaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEOOXOAMMBI, B 4YacTHOCTH, IMpHU IUIAHUPOBAHMM M TPOBEIEHUH XHMHUYECKOTO
IKCIEPUMEHTA;

— BOCHHTaHHE y oOydaroumxcss yOexJIEHHOCTH B T'YMaHHCTHYECKOM HAaIrpaBlI€HHOCTH
XUMUH, €€ BaXXHOH pOJIM B pEIIEHUH TIOOAIBHBIX MPOOJEeM palMOHAIBHOTO
MPUPOJIONIONB30BAHNS, TIOMONHEHHUST JHEPreTHYECKUX PECYpCOB M COXPAHEHUS
IIPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOUMOCTH OEpEXHOTO OTHOIICHUS K PUPO/IE
U CBOEMY 3/I0pPOBBIO, a TaKKe MPHOOPETEHUS] OIbITa HWCIOJIH30BAHUS TOTYYCHHBIX



3HAHMUW JUISl IPUHATHSA TPAMOTHBIX PEIIEHUH B CUTyalMsIX, CBA3aHHBIX C XMMHUYECKUMU
SIBJICHUSIMU. .

YueOHbIi mpeamMer «XUMUS» BXOAUT B NPEIMETHYIO 00nacTh «EcTecTBEHHO-HAay4YHBIC
peIMeTh», sBiseTcsl o0s3arenbHbIM Uil u3ydeHuss B 10-11 krmaccax u Ha ero u3ydeHue
otBosuTCs 68 yacos (1o 1 yacy B Henelno).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCrepUMEHTaJIbHbIE METO/Ibl M3Y4YEHMs BELIECTB U MX MPEBpAIIECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCcCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHuu (IUIaBjeHue, 0OyriIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEeHUS ), HAXOXACHNUE B IPUPOJIE, OTYyICHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHUIINe
NPEJICTaBUTENIN AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: OyragaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pr3nyeckre 1 XUMUYECKHUEe CBOICTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUSI W HUTPOBAHMS), MOJydyeHUE M IpHUMeHeHue. Toiyos: cocTaB, CTpOEHHE,
du3nueckrne U XMMUYECKHE CBOMCTBA (peakuy TaJlor€HUPOBaHMs U HUTPOBAHUSA), TIOTY4YEHUE U
npuMeHeHne. TOKCHMYHOCTH apeHoB. ['eHeTHueckas CBA3b MEXAY YIVIEBOJOPOJaMH,
MPUHAJIEKAITUMU K Pa3IUNYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpupoaHblil ra3 u monyTHble He(TIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U NPOIyKThI €ro nepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M HUX MpEBpallleHUu: 03HAKOMIIEHUE C
o0Opa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IMPOBEICHHE MPAKTUYECKOH pabOTHI:
MOJIyYeHHUE STUJIEHA U U3YYE€HUE €r0 CBOMCTB.

Pacuérnrie 3amaun.



Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kauye opranuueckue coeAHHeHHs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU COUPTOB. JleficTBHE METAHOIA U 3TAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riauuepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpnerugsl U KeToHbl. DopManbieruia, aueTambACTHI: CTpOeHHE, (U3NYECKHe U
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3MUECKUEe 1 XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YTIIEBOAOB (MOHO-, 1U- U MoJaucaxapusl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (PU3MYECKHEe U XMMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TNPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. dpykro3a Kak U30Mep TIIIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3aumopelctBue rmuepuHa c ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), NPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTa PEaKIMM MO H3BECTHBIM Macce, O00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKHCIOT (Ha NpuMepe TINIMIUHA). buojorunueckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.



benku kak NpupoIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuuHas, BTOpuYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpeBpalleHU: HAOIIOIeHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalusi OENKOB NpH HarpeBaHWU, IBETHHIC
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUHU, CpPEAHsAs MOoJIeKysipHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHATUH, ABIISAIOIIMUXCA CUCTEMHBIMU JUISI OTAENIBbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC IOHSATHS: SIBIICHHE, HAY4HbIH (HaKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICTIUPOBAHUE.

®du3nka: Matepus, SHEPIUsl, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NUEeCKe BEIUYMHBI U IMHHIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJOTUYECKH aKTUBHbBIE BellecTBa (OETKU, YIIeBOIbL, KHUPHI, (PepMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpPUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHM

XuMHUECKUH 3reMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, s-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeneseHns 3JIEKTPOHOB MO OpOUTajsiM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuin 3akoH u llepuomgmyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauindeckas). MexaHn3mbl oOpa3oBaHMsl KOBaJECHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeNeHb OKUCIEHN. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAJUIMYECKON PEIETKH.



[TonsiTue 0 AucHepcHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMeHkmarypa HEOpraHWYecKuX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaAIICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4HbIX (pakTopoB. OOpaTUMble pEaKlUu.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAs, LIEJTOYHAs.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJII0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIIEHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHIMKATOPA, PEAKLIHUH
MOHHOTO OOMeEHa), MpoBeleHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLINH.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBas JOJIsl BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAINIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMHYEeCKHEe CBOWCTBA BaXKHEWIIMX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, ¢ocdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJIMHEHUN ).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnel. [lonoxenne metamioB B [lepuoanueckon cucteMe XUMHYECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOiue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEHUM
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIINX METAJIOB (HATPHUM, Kanwii, KaJbIMi, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/bl H3YyY€HHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAITBHBIX
3amay, HAONIOJACHWE W  ONMHCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJouYed, KadyeCTBEHHBIE
peaklMy Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3a1aun.

PacuéTel mMaccel BemecTBa WiM 00BbEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, PacdE€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.



XuMus 4 KM3Hb

Ponp xumuu B 00eCrie4eHHH 3KOJIOTUIECKON, SHEPTeTUIESCKON | THINEBON 0€30MacHOCTH,
pa3BUTUU MeaulMHbL. [loHSATHE O HAydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKIui.

[IpenacraBnennss 00 OOmMMX HAyYHBIX TMPHUHIMIAX I[POMBIIIJICHHOTO TOJYYCHHS
Ba)KHEHIITNX BEIICCTB.

UenoBek B MHpE BELIECTB W MAaTEPUAIOB: BAXKHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIC MaTepHajbl, KPacKu, CTEKJIO, KE€paMHKa, MaTepualibl [JIs DJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI0OPECHHS.

XuMHUST U 3]I0POBbE YEJIOBEKA: MpPaBWJIa HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparTos,
npaBusia 6€30MacHOr0 MUCHOIb30BaHUs IPEenapaToB OITOBOM XMMHUHU B TOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3U.

Peanuzamus MeXNpeIMETHBIX CBSI3CH MPU U3YYCHUU OOIIEH M HEOPraHMYECKOW XWMHH B
11 kyacce OoCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHM,
TaK M MOHSTHH, SIBJISIOMUXCS CUCTEMHBIMH JJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHamu3, CHUHTE3, KITacCU(UKALIUS, MEPUOIUYHOCT, Ha0II0ICHHE, JKCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NICCKUE BEIIMYUHBI U €IMHUIIBI HX H3MEPEHUS, CKOPOCTD.

buonorusi: kieTka, OpraHW3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMCH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexuHoorus: XAMHAYECKast MIPOMBIIIICHHOCTb, METaJLTypTrus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepHuasos, CENLCKOXO03IHCTBEHHOE MIPOU3BOICTRBO, MHUILEBast
MPOMBINIICHHOCTh, (papMarieBTU4ecKkasl MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.

Pabovas mporpamma COOEpKUT CIEAYIOUINE PA3IEbl:
1. TTosicHuTenbHas 3amKCKa.
2. [Inanupyemsble pe3yiabTaThl OCBOEHHUS Y4€OHOTO MpeaMeTa, yueOHOro Kypca.
3. Coneprkanue yueOHOTro MpeaMeTa, Kypca.
4. Temaruueckoe IUIAaHMPOBAHHE C YKa3aHMEM KOJIMYECTBA YacoOB, OTBOJUMBIX Ha H3y4eHUE
KaX/10i TeMbl y4eOHOro mpeamMera, yd4eOHOro Kypca M BO3MOXHOCTb HCIIOJIb30BAaHUS MO 3TOH
TeMe JIEKTPOHHBIX (IIU(PPOBBIX) 0Opa30BaATEIBHBIX PECYPCOB.



