HaunmenoBanue | Pabodas mporpamma yueOHOTo Kypca «Xumus» 1is ooyqatoruxes 10-11 kmacco COO
ITPOrpaMMbI 0a30BbIl YPOBEHD
CocraButens Yuurens xumun CmupHoBa Enena BacuibeBHa, BbIcIast KBATH(PUKAITMOHHAS KATETOPHS
MIPOrpPaMMBbI
Lenb . (hopMUpOBaHNE CUCTEMbl XUMUUECKUX 3HAHUM KaK BayKHEHIIEH COCTaBIISIIOIICH
peanu3anuu €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOH JIEKAT KITFOUEBbIE MTOHATHUS,
IPOrpaMMBI (GbyHIIaMeHTaJIbHbBIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHE U
MMOHMMAHKE CYITHOCTU JOCTYIMHBIX 0000IIEHN MUPOBO33PEHUYECKOT0 XapaKTepa,
O3HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHUS  CTAHOBJICHUS;
. (dhopMUpOBaHHE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAaX MTO3HAHUS
BEIIECTB M XUMUYECKHX PEaAKIIHi, HEOOXOUMBIX JIJIsl IPUOOPETEHHSI YMEHUI
OPUEHTUPOBATHLCS B MUPE BEIIECTB U XMMHUECKUX SIBJICHHUN, UMEIOIINX MECTO B
IIPUPOJIE, B IPAKTUYECKON U NTOBCEAHEBHOM KU3HU;
. pa3BUTHE YMEHUU U CIOCOOO0B JAEATEILHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
00BSICHEHMEM XUMHUYECKOT0 IKCIIEPUMEHTA, COOTIOACHUEM MTPaBUI 0€30MacHOTO
oOpallieHusi C BeleCTBAMHU.
Mecto OO0111ee 4yncIo0 4YacoB, OTBEIEHHBIX AJI U3YUYEHUSI XUMHUH, HAa 0a30BOM YPOBHE CPEIHETrO
y4e0HOT0 obmiero oopazoBanus, cocrasiseT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henenio),
npeaMera B B 11 knmacce — 34 yaca (1 gac B Hezemo).
yaeOHOM
TUTaHe
Conepxanue 10 KIIACC
MIPOrpaMMBbI
OPI'AHUYECKAA X1MUA

Teopernyeckre OCHOBBI OPraHUYECKON XUMHUU

[Ipeamer oprannveckoil XMUMHH: €€ BO3HUKHOBEHHUE, Pa3BUTUE U 3HAYEHUE B
IIOJIyYEHUHU HOBBIX BEILECTB U MaTepuasioB. Teopust CTpOEHUsI OpraHUYECKUX
coenunenunii A. M. byrieposa, e€ ocHOBHbIE 1T010KeHUsA. CTPYKTypHbIE
(bopMyIBI OpraHMYecKuX BemecTB. [ 'oMororus, nzomepus. XuMu4eckas
CBA3b B OPraHUYECKUX COCIMHEHUSAX — OJAMHAPHBIC U KPATHBIE CBSI3HU.
[IpencraBnenue o knaccudukay opranndeckux Beniects. Homenknarypa
OpPraHMYECKUX COSAMHEHUN (CHCTeMaTH4ecKas) U TpUBHAIbHbIE Ha3BaHU
BOXHEUIINX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB.
DKCnepUMEHTAIbHbIE METObI U3yUEHUS BEILIECTB U UX MPEBPAILCHMII:
03HaKOMJIEHHE C 00pa3llaMy OpraHMYECKUX BEIIECTB U MaTepualaMy Ha X
OCHOBE, MOJICINPOBAHHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOMIOICHNE U
OIMCaHNE IEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX
BEIIECTB MPU HarpeBaHuH (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).
YrneBoaopobl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psall. MeTaH U 3TaH —
MIPOCTEHIINE MTPEICTABUTENN AIKAHOB: (PU3NUYECKHE U XMMHUECKHUE CBOICTBA
(peakuuu 3aMeIeHUs ¥ TOPEHUs), HaXOXKICHHUE B IPUPO/IE, TOTyUYeHUE U
MIpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH psiJl. DTUIIEH U IPOIUJIEH —
MPOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3NYECKHE U XMMHUECKHUE CBOICTBa
(peakuuu ruApupOBaHus, TaIOTeHUPOBAHUS, TUAPATALUN, OKUCIECHUS U
MOJINMEPH3AIUH ), TOJTyYeHUE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u MeTunOyTaauen-1,3: ctpoenue, BaxHenme
XUMHUYECKHUE CBOMCTBA (peakius noauMepusamnun). [lomydenue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHYCSCKUN Pl ATICTHIICH
— MPOCTEUIINH MPECTaBUTENh AIKHHOB: COCTaB, CTPOeHHE, (pU3nUecKue u
XUMHUYECKHUE CBOMCTBA (PEaKIMK TUAPUPOBAHMUS, TAIIOTCHUPOBAHMS,
TUApaTaly, TOPSHHUsI ), TOTyYeHHe U IPUMEHEHHE.

Apenbl. benzoun: cocras, cTpoenue, puznveckre 1 XMMHYECKHUEe CBOICTBa
(peakuu raJloreHUPOBAHMS M HUTPOBAHUS ), TOJIyYEHUE U IPUMEHEHHE.
Tonyoun: cocras, cTpoeHue, puandecknue 1 XMMHUYECKHUE CBOMCTBA (peakiuu




raJIOTeHUPOBAHUS U HUTPOBAHHUSA), TOJIy4YCHUE U PUMEHEHUE. TOKCUYHOCTb
apeHOoB. [ eHeTnuecKkas CBsI3b MEX]y YIIIEBOAOPOAAMHU, IPUHAIIEKALUMH K
Pa3IMYHBIM KJIacCaM.

IIpupoaHbIE HICTOYHUKH YIIIEBOAOPOAOB. [IpupoaHslii ra3 U NOMyTHEIE
HedsabIe ra3el. Hed o u e€ npoucxoxaenue. CriocoOs! mepepadboTku HedTH:
[IEPETOHKA, KPEKUHT (TEPMUYECKUM, KaTATUTUUECKUI ), TUpou3. [TpoayKThl
nepepaboTKU HEPTH, X IPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.
KaMeHHBI# yroyib U MPOIYKThI €r0 NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METO/IBI U3yYEHHS BEILECTB U UX MTPEBPALLECHUIM:
O3HAaKOMJIEHHE ¢ 00pa3IaMu IIACTMACC, KAY9yKOB U PE3HHBI, KOJJICKIHH
«HedTb» 11 «YT01B», MOAEIUPOBAHKE MOJIEKYJI YITIEBOJIOPOJIOB U
raJIOTeHONPON3BOIHBIX, TPOBEICHUE MIPAKTHUECKONW PaOOTHI: MOTydeHHE
9THJICHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnsie 3anaun.

Beruuciienus no ypaBHEHUI0 XUMHUECKON peakluu (Macchl, 00béMa,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WM MPOIYKTA PEAKIIMU 10 U3BECTHBIM
Mmacce, 00bEMyY, KOJINYECTBY OJIHOTO U3 UCXOAHBIX BEILECTB UIIHM MIPOIYKTOB
peaKIum).

Kucnoponcoanep:xaiue OpraHn4ecKue COeAMHEHUs

[IpenenbHble 0THOATOMHBIE CIUPTHI. METaHOJI ¥ 3TaHOJI: CTPOEHHUE,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA (PEaKkIMK ¢ aKTUBHBIMU METaJUIaMH,
rajlor€éHOBOJIOPOIAMHU, TOPEHUE), TpUMEHEHUE. BoOpOIHbIE CBSI3U MEXTY
MOJIEKYJIaMM CIIUPTOB. JlelicTBHE METaHOJIa U 9TaHOJIa Ha OpraHu3M
4eJioBeKa.

MHoOroatoMHsele CIUPTHI. DTHIIECHITIMKOJb U TNIMLIEPHUH: CTPOEHUE,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIETOYHBIMH
MeTaJulaMH, KaueCTBEHHAs peakIysi HAa MHOroaTOMHbIE CIUPTHI). JlelicTBUE Ha
opranusMm uesioBeka. [I[pumeHeHue rinuuepruHa U STUICHIJIMKOJIS.

®DeHoII: CTpPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOICTRA.
Tokcuunocts enona. [fpumenenue penona.

Anpneruapl 1 KeToHbl. PopManbaeru, aeTalbIern: CTPOCHHE,
(u3nyecKkre U XUMHUYECKUE CBOWCTBA (peakliMi OKUCIICHUS U
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH ), [TOJIyUEHUE U IPUMEHEHHUE.
OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHASI U YKCYCHAS
KHUCJIOTBI: CTpPOEHUE, (pu3nYecKre U XUMHUECKUE CBOICTBa (CBOICTBA, 00IINe
JUIS KJlacca KUCIOT, peakuus dTepudukaiyn), HoaydeHre U IpUMEeHEHHE.
CreapuHOBas U OJEMHOBAsI KUCIOTHI KaK NIPEACTABUTENH BBICIIMX
KapOOHOBBIX KUCJIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MoIolIee ACHCTBUE.

CrnosHble 3(upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['uaponus
clokHBIX 3¢upoB. XKupsl. ['uaponus xxupos. [IpuMeHeHue KUpPOB.
buonornueckas poJib JKHPOB.

VYraeBojsl: cocTaB, Kiaccu(ukanus yrieBo1oB (MOHO-, IU- U
norcaxapuasl). ['oko3a — mpoCcTeHIii MOHOCaXapuI: 0COOCHHOCTH
CTPOEHUS MOJIEKYJIbI, (PU3NYECKHe U XUMHUECKUE CBOICTBA (B3aUMOEHCTBIE
c ruapokcuom Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJA
cepedpa(l), BoccraHoBIeHHE, OpOKEHHE TIFOKO3bI), HAX0XKICHHE B IPUPOJIE,
npuMeHeHue, onosornueckas poib. DorocunTes. GpykTO3a Kak H30MEP
TJIIOKO3BI.

Kpaxman u nemironosa kak npupoHsie noaumepsl. CTpoeHue Kpaxmana u
HeJITI0103bl. DU3MUECKUe U XUMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIH3,
KauecTBEHHAs pEaKIIMsl C HOJIOM).

OKCIepUMEHTANIBHBIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBPALLECHUI:
MIPOBE/ICHUE, HAOII0IEHNE U OMMCAHUE IEMOHCTPAIL[MOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUN OJTHOATOMHBIX CIIUPTOB (OKUCIIEHNE
sTa”ojia okcugoM Meau(ll)), MHOroaToMHBIX CIUPTOB (B3aUMOJECTBHE
rmiepuna ¢ ruapokcusiom meau(ll)), anpaernio (okucaeHne aMMUAYHBIM




pactBopoMm okcunia cepedpa(l) u ruapoxkcuaom menu(ll), B3aumoaeiicteue
KpaxMmasa ¢ H0/IOM), IPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuérnsie 3amaymn.

Boruncnenus no ypaBHEHUIO XMMHUECKOM peakiuu (Macchbl, 00béMa,
KOJIMYECTBA MCXOAHOI0 BEIIECTBA WM MPOJIYKTA PEAKIIMU 10 U3BECTHBIM
Macce, 00bEMyY, KOJTMUECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MU IMPOAYKTOB
peaKium).

A3oTcoaepikalue OpraHu4ecKue CoeIMHEHUS.

AMUHOKHCIIOTHI KaKk aM(pOTepHbIe OpraHndeckue coeanHeHus. Puznveckue u
XMMHUYECKHE CBOICTBAa aMUHOKHUCIIOT (Ha MpUMepe TuiHa). buonornyeckoe
3HaYEHUE aMUHOKUCIOT. [lenTupl.

benku kak npupoHbIe BEICOKOMOJIEKYJISIpHbIE coequHenus. [lepBuunas,
BTOPUYHAS M TPETUYHAS CTPYKTypa OelIKoB. XMMHUECKUE CBOICTBA OEIIKOB:
TUAPOJIU3, ACHATYpallusl, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.
DKcrepuMEHTANIbHBIE METO/IbI M3YUEHHS BEIIECTB U UX MIPEBPALLEHUI:
Ha0JI0/IeHUE U ONKCaHNe IEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpalus OEJIKOB
IIPY HarpEeBaHUH, [[BETHBIE PEAKIIUU OEJIKOB.

BricokoMoneKyIIsipHbIE COETUHEHUS

OcHOBHBbIE OHATUSA XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALUH, CPEIHSS
MoJieKysipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOJIMMEpPU3aLUs U TOJIMKOHICHCALIMS.

DKcrepuMEHTAIbHBIE METO/IbI M3yYEHHS BEIIECTB U UX MPEBPALLCHUI:
O3HaKOMIJIEHHE C 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAaCC, Kay4yyKOB.

MexnpeaAMETHBIE CBSI3U.

Peanusanus MexXnpeIMEeTHBIX CBA3EH IPU U3yYEHUH OPraHUYECKOM XMMUU B
10 xacce OCyIIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KAaK OOILIUX €CTECTBEHHO-
HAy4YHBIX NOHATUMN, TaK U MIOHATHUH, SBJISIOMIUXCS CHCTEMHBIMU IS
OTJIENbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHUS: SIBJIEHUE, HAyYHBIH (DakT, runoresa,
3aKOH, TEOpHs, aHAJIN3, CHHTE3, KJIacCCU(PUKAIMS, TEPUOJUUHOCTD,
HabJt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT, MOJICTMPOBAaHUE.

®dusuka: MaTepusi, SHEPTHS, Macca, aTOM, JIEKTPOH, MOJIEKYJIA,
SHEPTEeTUYECKHUI YPOBEHB, BEIIECTBO, TE€NO, 00HEM, arperaTHoe COCTOSTHIE
BEIIECTBA, (pU3HUecKue BETMUNHBI U €IUHHILIBI UX U3MEPEHUSI.

buonorus: kneTka, opranusm, 6uocdepa, 0OMeH BEIIECTB B OpraHu3Me,
¢doTocuHTe3, OMOJIOTMUECKU aKTUBHBIE BellecTBa (OeNKH, YIIIEBOIbI, )KUPBI,
(bepMeHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbI, TOJE3HbIE HCKOIAEMbIE, TOILUINBO,
pecypchl.

TexHosorys: NUIIEBbIe NPOAYKTHI, OCHOBBI PALIMOHAIIBHOIO ITUTaHMSI,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHE IIPenaparhl,
MaTepHasbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnueckne OCHOBbI XUMUU

XHWMHYECKUH JIEMEHT. ATOM. S Ipo aTroma, U30TOMbI. DJIEKTPOHHAS
000J104YKa. DHEpPreTHUecKue ypoBHH, OJypOBHU. ATOMHbIE OpOHUTaNH, S-, P-,
d- anemenThl. OCOOCHHOCTH pacipeieICHHUs JIEKTPOHOB 110 OPOUTAIISM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(PHUTypaIHsI
aTOMOB.

ITepuonnueckuit 3akoH U Ilepuoanueckas CUCTEMa XMMUYECKUX 3JIEMEHTOB




. 1. MenneneeBa. CBsi3b Iepuoauyeckoro 3akoHa u Ilepuoanyueckoit
CUCTEeMBI XUMHYECKHX 3J1eMeHTOB JI. 1. MenaeneeBa ¢ COBpeMEHHOU TeOpUe
CTPOEHHUSI ATOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO TPyMIaM U
nepuoiaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XuMHUYECKast CBS3b. BUbl XuMHUYECKON CBSI3U
(xoBaJieHTHAs! HEMOJISIPHAS U TOJISIPHAsl, HOHHASI, METAJIINYECKast).
Mexanu3mbl 00pa30BaHMs KOBAJICHTHOW XUMHYECKOH CBsi3U (OOMEHHBIN U
JIOHOPHO-aKIEeNnTOpHbIN). BogoponHas cBsi3b. BaneHTHOCTS.
DneKTpooTpulaTeabHOCTh. CTeneHb OkucieHus. IOHbI: KAaTHOHBI U AHUOHBI.
BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH
IIOCTOSIHCTBA COCTABA BEUIECTBA. TUIIbI KPUCTAIIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTATUINYECKON PEIIETKY.
[TonsiTue o nucnepcHbIXx cucteMax. ICTHHHBIE U KOJUIOUJIHBIE PACTBOPBI.
MaccoBas 10114 BelllecTBa B pacTBOpE.

Knaccudukanus Heoprannyecknx coepaunennii. Homenkmarypa
HEOPraHWYEeCKHX BelecTB. ['eHeTnueckas CBA3b HEOPraHUYECKUX BEILLECTB,
MPUHALICKAIINX K Pa3JIMYHBIM KJIaccaM.

Xumunyeckas peakuus. Knaccudpukanus XUMHUUECKUX peakluil B
HEOPraHUYeCKOW U OPraHUYECKON XMMHUH. 3aKOH COXPAaHEHUS MacChI
BEILIECTB, 3a4KOH COXPaHEHUs U IPEBPAILLECHUS SHEPTUH MPU XUMUYECKUX
peaKuusx.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3Nu4HbIX PakTopoB. OOpaTuMble
peakunn. XuMru4ecKoe paBHoBecue. DakTophl, BIUSIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnexrponuTryeckas auccoruanusa. CHbHbIC U cnadbie dnekTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasi, HEUTpalibHasA, LIEI0YHAS.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKCnepuMEHTaIbHbIE METObI U3yUEHUS BEILIECTB U UX MIPEBPAILCHUII:
nemoHcTpanus Tabnun «llepuoaudeckas cucreMa XUMHUUECKUX JeMEHTOB J1.
N. MenaeneeBa», n3y4eHHE MOJIEIIEH KPUCTAIIIMYECKUX PELIETOK,
HaOJII0JICHUE U OMKMCAHKUE IEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB
(paznmoskeHue mepoKCcua BOJOPO/ia B IPUCYTCTBHH KaTaln3aTropa,
ONpPENIETIEHUE CPEJIbl pACTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAIBHOIO
WHMKATOpa, peakliu HOHHOTO OOMEHa), POBEACHHE MPAKTUIECKONH PabOThI
«BnusiHue pa3auvHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIum».
Pacuérnpie 3amaymn.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUETHI, pACYETHI C UCTIOIb30BAHUEM MOHSITHS «MacCOBas
JI0JIs BEILIECTBAY.

Heoprannueckast xumus

Hewmeramnsl. [Tonoxenne HemetamioB B [lepuoanyueckoil cucteme
xumuueckux 3nemeHToB J1. . MenneneeBa u 0COOEHHOCTH CTPOESHHS aTOMOB.
dusnyecKkre CBOMCTBAa HEMETAILIOB. AJUIOTPOIHSI HEMETAIIIIOB (Ha MpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAKHEUIITUX HEMETAILIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yrnepoaa u KpeMHUS) U UX COSAUHEHUI (OKCHJIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COCTUHEHUN ).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COEIMHEHUM.

Mertamnsl. [Tonoxenune metamioB B [lepuonnueckoil cucreMe XUMHYECKUX
anemeHToB /. 1. MenaeneeBa. OcoOEHHOCTH CTPOSHUS JIEKTPOHHBIX
00010uek aToMOB MeTauioB. O0IIHe PU3HIECKUE CBOMCTBA METAIIOB.
CniaBbl METaIOB. DIEKTPOXUMUYECKUN P HAPSHKEHUM METAIIJIOB.
XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KAJIWHA, KAJIbITUH,
MarHui, altOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeHneHue MeTamioB B ObITY U
TEXHUKE.




DKCIepUMEHTATIbHBIE METO/IbI U3YUEHHUS BELIECTB U UX MPEBPALICHUM:
M3YYCHHE KOJUIEKIINH «MeTaslibl U CIUIaBbl», 00pa3lloB HEMETAIIIOB,
perieHue YKCIepUMEHTAIbHBIX 3a/1a4, HAOJIIOICHUE U ONTUCAHNE
JIEMOHCTPAIIMOHHBIX ¥ TaOOPATOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHIA
AITIOMHUHUS C pACTBOPAMU KHUCJIOT U I1€JI0YEH, KaUeCTBEHHbIEC PEaKIIUH HA
KaTHOHBI METAJIJIOB).

Pacuéthpie 3amaun.

Pacuérbl macchl BemecTBa niaM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, MacCe WK 00BEMY OJTHOTO M3 YYaCTBYIOUIUX B PEAKIIUU BEIIECTB,
pacuéTtel Macchl (00BEMa, KOTMYECTBA BEUIECTBA) MTPOYKTOB PEAKIIUH, €CITH
OJIHO M3 BEILIECTB UMEET MPUMECH.

XUMUS U )KU3HB

Poap xumum B oOecrieueHuN SKOJIOTHYECKOM, SHEPTETHIECCKON M MHUIIEBOM
0€30MMacHOCTH, Pa3BUTUU MEIUIIMHBL. [[OHITHE 0 HAYYHBIX METOIaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnennst 00 0OIMUX HAYYHBIX IPUHIIUITAX MIPOMBIIICHHOTO
MOJyYCHUS] BAXKHEHIIINX BEILIECTB.

UenoBek B MUpPE BEIIECTB U MATEPHAIIOB: BAXKHEUIIINE CTPOUTEIILHbBIC
Marepuaibl, KOHCTPYKIIMOHHbIE MaTepUaibl, KPaCKH, CTEKJI0, KEpaMHUKa,
MaTepuabl Uil SJIEKTPOHUKH, HAHOMAaTepHaIbl, OPraHUYECKUE U
MUHEpaJbHbIE YI00peHusl.

XuMHS ¥ 37J0pOBbE YEJIOBEKA: TIPaBUiIa UCTIOIb30BaHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30IMaCHOTO UCIIOJIb30BAHUS IIPENapaToB OLITOBOM
XUMUU B ITOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3HU.

Peanu3zanus MeXnpeaMeTHbIX CBA3EH MpU U3y4eHUH O0IIel U
HEOpraHu4yecKor xumuu B 11 Kitacce oCylecTBIsSE€TCs Yepe3 UCII0Ib30BAHUE
Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TAK U MOHATUHN, SIBIISIOIINXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.
OO01mue ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUIIOTE3a, 3aKOH,
Teopusl, aHAIIN3, CHHTE3, KIaccuuKaIus, nepuoJuIHOCTh, HAOMI0IeHHE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE, SIBJICHHE.

duznka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTb, MOJICKYJIA, YHEPTETUYECKUI YPOBEHbB, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NUECKIe BETUYHHBI U
€AVMHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTemMa, ouocdepa, Makpo- u
MHUKPOIJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOTIaeMbIE, TOTLINBO,
pecypchl.

TexHOoNmorusa: XuMHUYeCcKasi IPOMBIIUIEHHOCTh, METAJLTYprusi, IPOU3BOACTBO
CTPOUTETHHBIX MaTEPUAJIOB, CETbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, TUIIICBAs
MIPOMBIIIITIEHHOCTH, (hapMalleBTUYeCcKasi IPOMBILIUIEHHOCTh, IPOU3BOJICTBO
KOCMETHUYECKHX MPenapaToB, MPOU3BOJICTBO KOHCTPYKIITMOHHBIX MAaTEPHAIIOB,
3JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

JOKYMEHT NOAMNWMCAH
3NEKTPOHHOMW NOANWUCEID

Ceptvdwmeat: 0101AS5200E4AEECS44CTET1758A14EB9T
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