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8 KJIACC

IlepBoHaYaIbHBIE XMMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponb XuMHUM B KU3HU 4Ye€lOBEKa. XUMHsS B CHCTEMe HaykK. Tena u BemiecTsa.
®duznueckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOssHUE BenlecTB. [ToHsATHE 0 MeToaax MO3HAHUSA B XUMHUH.
UucTeie BemecTBa U cMecu. CrocoObl pa3zeseHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JeMEHTbl. CHUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. l[Ipocteie u
CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast popmyina. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa
BemiectB. OTHocuTenbHas aToMHas Macca. OTHocuTenbHas MOJEKyJspHas Macca. MaccoBass [ound
XMMHUYECKOI0 JIEMEHTA B COCIUHEHUMU.

Kommuectso BemectBa. Monb. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl W YHUCIIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérsl 1o poopmysiaM XUMHYECKUX COEITMHEHUH.

dusnueckue M XUMHUYECKHE SBJIEHHA. XUMHUYECKas peakuus M e€ MPU3HAKU. 3aKOH COXpaHEHUsd
Macchl BellecTB. XuMuyeckue ypaBHeHus. Kiaccupukanus XUMUYECKHMX peakuuid (coequHeHus,
pa3oKeHHMS, 3aMelIeHuUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XUMHYECKOU MMOCYy10i, TpaBuiIaMu paOOThl B TabopaTOpUH U MpUEMaMU OOpAIEHUS C
nabopaTopHbIM 000pYyAOBaHUEM, U3YUCHHE U OMHCaHWE (U3NYECKUX CBOICTB 00pa3lOB HEOPraHHMUECKUX
BElIeCTB, HaOmoJeHue Qu3nueckux (TUIaBIeHHE BOCKA, TasHUE IbAa, pacTHpaHUE caxapa B CTYIIKe,
KUIIEHUE W KOHJEHCAlUsl BOJAbI) U XUMHUYECKHX (FOpEHHE CBEYM, MPOKaIMBaHUE MEIHOH HPOBOJIOKH,
B3aMMOJICWICTBUE MeJa C KHUCJIOTOM) sBJIEHUI, HAOMIOJAEHHE W ONUCAaHUE [PU3HAKOB MPOTEKaHUS
XUMHUYECKUX peakluil (pas3jioKkeHue caxapa, B3aUMOJIECHCTBUE CEPHOM KHUCIOTHI C XJIOpuaoM Oapus,
paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3anMoericTBre xese3a ¢ pactBopom comu meau (1),
U3y4eHUE CIOocOo0OB pa3felieHusi CMecell: C TIOMOIIbI0 MarHurta, (QUIbTpPOBAaHUE, BbIapUBaHUE,
OUCTUJUIALNS, XpomaTorpadus, MpoBeleHHE OYMUCTKUM MOBAapeHHOM coiiM, HAOMIOJACHHE U OIUCaHHe
pe3ynbTaTOB IPOBENEHUS OIbITA, MIUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJENEH
MOJIEKY (I1apOCTEPIKHEBBIX).

Baxneilmue npeacTaBUTEIM HCOPraHUYECKUX BEIECTB

Bosayx — cmech razos. Cocras Bo3ayxa. Kuciaopon — snemeHT u npoctoe BemiectBo. Haxoxaenue
KHCIIopoZa B MpUpoje, (pu3NYecKkue u XuMudeckue cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciopoga. CrocoOsl Momy4eHus Kucaopoaa B 1abopaTopuu U npombluieHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — ajuIoTponHas MoaupuKalus KucIopoa.

TennoBoii 3¢ ekt XuMHUECKOl peakuu, TEPMOXUMUYECKUE YpaBHEHUS, K30~ U dHIOTEPMHUECKHE
peaknuu. TomauBo: yroiab U MeTaH. 3arpsi3HeHue BO3/yXa, yCUJICHHE MapHUKOBOro 3¢ dekTa, pa3pylieHue
030HOBOTI'O CJIOSI.

Bonmopon — anemeHT M mpocToe BemecTBO. HaxokleHue BoJopojda B MpHponae, (HU3UYECKHE U
XUMHUYECKUE CBOICTBA, IPUMEHEHHE, CII0COOBI nofyueHus. Kucnotel u comnu.

Mossipabiii 00bEM ra3oB. Pacuérsl 0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckue cBoMcTBa Boabl. Boxga kak pactBoputenb. PactBopbl. HacklllieHHbIE M1 HEHACHIIIEHHbBIE
pactBOpbl. PacTBOpMMOCTH BelecTB B Boge. MaccoBasi 10715 BEIIECTBA B pacTBOpe. XUMHYECKHUE CBOMCTBA
BoAbl. OcHOBaHus. Posib pacTBOpOB B mpUpoAE M B KU3HU 4enoBeka. KpyroBopoTr BoAbl B IpPHUPOAE.
3arpsA3HeHue NpUpOIHbIX BOA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccugukanuss ~ HEOpraHM4YeCKHMX  COEAMHEHUH. Oxcunpl.  Knaccuduxamuss ~ OKCUIOB:
cojieobpasyrole (OCHOBHBIE, KUCTIOTHBIE, aM(oTepHbIe) U HecoseoOpasyromue. HoMeHkiaTypa OKCHIOB.
®u3NYECKUe U XUMHYECKHE CBOMCTBA OKCUIOB. [lomydueHrne OKCHIOB.

OcnoBanuda. Knaccuduxanus ocHoBaHMIl: 1ENOYM M HEpacTBOpUMBIE OCHOBaHusA. HoMmeHkiaTypa
OCHOBaHMI. PU3NYECKUE U XUMHUECKHE CBOMCTBA OCHOBaHMM. [lonmyueHne ocHOBaHUM.



Kucnotel. Knaccugukanusa kucinor. Homenknatypa kuciaor. @usndyeckue U XMMUYECKHE CBOWCTBA
kucnot. Psaa aktuBHoctn merasioB H. H. bekertosa. [lonyuenue kucnor.

Coim. Homenknatypa coineid. du3znueckue 1 XuMu4eckue cBoicTBa cotie. [lonyduenue comen.

I'eneTnyeckas CBsI3b MEXIY KJIacCaMH HEOPraHMYECKUX COEIMHECHHIA.

Xumuueckuit IKCnepumenm:

KauyeCTBEHHOE OINpeAeieHUuEe COIEp)KaHUs KHUCIOpoJa B BO3AyXe, IMONyuyeHHe, CcoOMpaHue,
pacro3HaBaHHe U H3yYeHHE CBOWCTB KHCIIOPOJa, HAOIIOACHNE B3aMMOICHCTBHS BEIIECTB C KHCIOPOJAOM U
yCIIOBUSI BOSHUKHOBEHHS M IpPEKpalleHus TopeHus (Mokapa), O3HAKOMJIEHHE ¢ o0pa3laMu OKCHJIIOB U
ONMCaHME UX CBOMCTB, MOJIy4YeHHE, COOMpaHHE, pacllO3HaBaHUE U MU3Y4YEHHE CBOWCTB BOAOpOJa (TOpeHue),
B3auMojericteue Boaopona ¢ okcugom wMenu (1) (BO3MOXKHO UMCHONB30BAaHHE BHUACOMATEPUATIOB),
HaOo/1eHre 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb, MCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIECTB
C Ppa3jIMYHOM pacTBOPHUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C ONpPENENIEHHOM MaccOBOM JoOJel
pacTBOPEHHOT'O BEIIECTBA, B3aMMOJICHCTBHE BOABI C MeTaulaMH (HATPUEM W KajbIleM) (BO3MOXHO
UCIONb30BAaHUE BHUAECOMATEPUATIOB), MCCIEAOBaHHE O00Opa3l0B HEOPraHUYECKHX BEIIEeCTB pPa3IUYHBIX
KJIaCcCOB, HAOIO/IEHME U3MEHEHHs OKPACKH WHIMKATOPOB B PAcTBOpaX KHUCIOT M IeioYell, h3ydeHue
B3aumozeilictBus okcuga meau (ll) ¢ pacTBopoMm cepHON KHCIOTBHI, KHUCIOT € MeTallslaMH, peaklui
HEWTpalu3aluy, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METalia JAPYrUM H3
pacTBOpa COJM, PEUIEHUME SKCIEPUMEHTAJBHBIX 3aJa4 Mo Teme «BakHellme Kiaacchl HEOPraHUYECKHX
COEIIUHECHUW.

IMepuonnyecknii 3akoH u [lepuoanveckasi cucrema xumMmmuueckux 3jeMeHToB /. . Menaeneena.
Crtpoenue aroMoB. XuMnuyeckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBHUTE/IbHbIE PeAKIIUN

[lepBbie TOMBITKH KiIacCUPHUKAIIMA XUMHYECKHX JJIEMEHTOB. [loHSTHE O Tpynmax CXOIHBIX
3JIEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMENbHBIE METAJIbl, FaJOT€Hbl, UHEPTHBIEC T'a3bl). DJIEMEHTbI, KOTOPbIE
00pa3yroT aM(pOTepHbIC OKCHJIBI M THIPOKCHIBI.

[Tepuonnueckuit 3akoH. Ilepuomguueckast cucrema xumuueckux siaemeHToB J[. M. Mennaeneena.
KopoTkonepuonnas u aiuHHONepuonHas ¢popmsel [lepuoanyueckoil cucteMbl XuMudeckux dnemeHtos 1. U.
Menneneesa. [lepuonb! u rpynibl. PU3NYECKU CMBICIT IOPSIKOBOIO HOMEPA, HOMEPOB IMEPUOIA U T'PYIIIIBI
JJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI04eK
aToMOB IepBbIX 20 xuMHuueckux 31eMeHToB [lepuonnueckoii cucremsl J[. 1. MenneneeBa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA MO ero nojoxenuto B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paauyca aTOMOB XUMHUYECKHMX OJIEMEHTOB, METAIMYECKUX M
HEMETAJUINYE€CKUX CBOMCTB I10 TPyNIaM U NepUoAaMm.

3nauenue llepumoanueckoro 3akoHa u Ilepmoanueckoil cHUCTEMBl XUMUYECKUX D3JIEMEHTOB JUIS
pa3ButTus HayKu U npakTtuku. J[. 1. MenaeneeB — y4€HbIN U IpakIaHUH.

Xumunueckast cBsizb. KoBajeHTHast (MOJsIpHAsT W HEMOJSPHAs) CBSI3b. OJEKTPOOTPUIIATEIHLHOCTH
XUMUYECKUX 3J1eMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIponeccsl OKuciaeHus U
BOCCTaHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm

u3ydeHue oOpa3IOB BEIIECTB METAIJIOB M HEMETANIOB, B3aMMOJCWUCTBHE THUIPOKCHAA IIMHKA C
pacTBOpaMM KHUCJIOT M IIEJI0YEH, MPOBEIECHUE OIBITOB, HJUIKOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuil (rOpeHue, peakiuu pa3iokKeHus, COeTMHEHUS ).

Meostcnpeomemmunie ceazu

Peanuzanust MeXnpeIMeTHBIX CBSI3€M NMpH U3YyYEHUH XUMHUU B 8 KJIacce OCYIIECTBIAETCA uepes
HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUM, TaK U MOHATHUM, SBISIOMIMXCS CUCTEMHBIMU
JUISL OTJICJIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT O IIMKJIA.



OO01ue ecTeCTBEHHO-Hay4YHbl€ MOHATHUS: HAayuHbIM (akT, FUIOTE3a, TEOpUs, 3aKOH, aHAJIU3, CUHTE3,
KjaccupuKanus, MEpPUOJUYHOCTb, HAOIIOACHHE, SKCHEPUMEHT, MOJEIUPOBAaHUE, HU3MEPEHHE, MOJIENb,
SIBJICHHE.

duznka: MaTepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJINJ, U30TOIBI, PaJIHOaKTUBHOCTS,
MOJIeKYJIa, 3JEKTPUUECKHI 3aps, BELIECTBO, TeNO, O00BEM, arperaTHoe COCTOSHHE BEIECTBa, ras,
¢bu3nuecKue BeIMUNHBI, €IUHHUIIBI U3MepeHHsl, KOCMOC, IIIaHeThl, 383161, ConHIIe.

buonorus: ¢orocunres, nprxanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOMAaeMble, TOIIHNBO,
BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XuMHYecKasi peaKk s

Ilepuognyeckuii 3akoH. llepmommyeckas cucremMa xumuuyeckux sneMeHToB JI. M. Menneneesa.
CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB XUMHUYECKHMX JJIEMEHTOB NEPBBIX TpPEX
[IEPUOIOB, KA, KaJIbLMs U UX COEIUHEHUI B COOTBETCTBUU C IOJI0KEHUEM dJIeMeHTOB B llepuonnueckoii
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHYECKOH CBS3U. THIBI KPUCTAIIIMUECKUX PEUIETOK, 3aBHCHUMOCTH
CBOMCTB BEIECTBA OT TUIIA KPUCTANINYECKON PEIIETKY U BUIA XUMUYECKOHN CBA3H.

Knaccudukanus m HOMEHKIATypa HEOPraHWMYECKHX BEIIECTB. XHMMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K pa3iIM4HbIM KJIACCAM HEOPraHMYECKUX COCAUHEHUH, TEHETUYECKAs CBA3b HEOPraHUYECKUX
BEILECTB.

Knaccudukanuss XMMHUYECKUX peakiuil MO pa3iMyHbIM [pu3HaKaM (MO YHCIy U COCTaBy
YYacTBYIOLIMX B pPEaKIMM BEUIECTB, MO TEIUIOBOMY J3(QQeKTy, MO0 H3MEHEHHMIO CTEelNEeHEH OKHMCIEHUs
XUMHUYECKUX 3JIEMEHTOB, 1O OOpaTUMOCTH, IO YYaCTHIO KaTaJu3aTopa). DK30- U HHIOTEPMHUYECKHE
peaKIy, TEPMOXUMHUECKHUE YPABHEHUS.

[TonsiTEe O CKOPOCTH XMMHYECKON peakiuu. [loHsTHE 00 00pAaTHMBIX U HEOOPATUMBIX XUMHYECKUX
peakuusax. IloHATHE O TOMOreHHBIX U TreTeporeHHbIx peakuusax. Ilonstue o karammse. Ilonsatue o
XHUMHUYECKOM paBHOBecHM. DaKTOphl, BIMSIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M MOJOKEHHE
XMMHUYECKOTO PABHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc OKHCIIMTENBHO-
BOCCTAHOBUTENBHOW peakuuu. CoCTaBlIEHHE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C
UCIOJb30BaHUEM METO/1a AIEKTPOHHOro OaaHca.

Teopust 2I€KTPOIMTUYECKON OUCCOUMALUU. DJIEKTPOJIUTHI U HEDIEKTPOJUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AHCCOLMALMKM BEUIECTB C PAa3IMYHBIMHM BUIAMHM XMUMHUYECKOW cBA3H. CTeneHb QuUCCOLUaLUU.
CuinbHble U ca0ble 3JIeKTPOIUTHI.

Peaknum woHHOro oOmeHa. VYcioBus MPOTEKaHWsI peakUUid HOHHOTO OOMEHa, IIOJHbIE U
COKpallEHHbIC NOHHBIE YPaBHEHUS peakiuil. CBOKWCTBA KUCIOT, OCHOBAHUM U COJIEN B CBETE NPEACTABICHUI
00 3JIeKTpOaMTUYECKOH Tucconnanuu. KauecTBeHHble peakiiuy Ha HoHbI. [loHsATHE O rUApOIM3e Coel.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHHUE C MOJEISIMHM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB H
HeMeTaJUIoB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpuZa HATpUs), HUCCIEJOBAaHUE 3aBHCHMOCTH
CKOPOCTM  XHMHYECKOM  peakuuud OT  BO3JCHCTBUS  pa3IMUHbIX  (PAKTOpOB,  HCCIEIOBaHHE
JIEKTPONPOBOAHOCTU PACTBOPOB BEUIECTB, Mpoliecca AUCCOLHUALMM KUCIIOT, IIeI04ell U cosell (BO3MOKHO
UCIOJb30BAaHUE BHUAECO MAaTEpUAJIOB), MPOBEIEHHE OIBITOB, WIUIIOCTPUPYIOUIMX MPU3HAKH IPOTEKAHUS
peaknuii HMoOHHOro oOmeHa (oOpa3oBaHHME oOcajika, BBIFEJIEHHWE Tras3a, oO0pa30BaHHWE BOJIbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  peakuui  (TOpeHue, peakuuu
pa3noXKeHusl, COEAMHEHNUs ), PACIIO3HABAHUE HEOPraHNYECKUX BEIECTB C MOMOIIbI0 KaUeCTBEHHBIX PEAKIUI
Ha MOHBI, PEIIEHNE HKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTasibl 1 UX coeAUHEHUSI



OOmas xapakTepucThka rajaoreHoB. OcoOEHHOCTHM CTpPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CTpoeHue M PU3NYECKHEe CBOMCTBA MPOCTHIX BEUIECTB — raJIoOT€HOB. XMMUYECKHUE CBOMCTBA Ha
npuMepe xJjiopa (B3aUMOJEHCTBME C MeTaJUIaMM, HEMeTajulaMu, Iienodamu). Xiopoojpopoa. CosnsHas
KHUCJIOTa, XMMHUYECKHE CBOWCTBA, IOJyuyeHUe, NpuMeHeHue. JleiicTBue Xjopa M XJIOpPOBOAOpOAa Ha
OpraHu3M 4enoBeka. BaxHeilmme XJI0puasl 1 X HAX0XKIEHUE B IPUPO/IE.

Ob6mas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbBIE
creneHn okucieHus. CTpoeHMe M (HU3UYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHCIOpOJAa U CEpHI.
AnnoTtponHble MOAU(UKAIIUN KUCIOpoJa U cepbl. XMMHYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHUE,
¢usmueckue U XuMHUEcKue cBoicTBa. OKCHIBI cepbl Kak MPEICTABUTENIM KHCIOTHBIX OKcHaoB. CepHas
KHCIOTa, (U3MYECKHE W XUMHUYECKHe CBoiicTBa (00mMe Kak TMpeNcTaBuUTeNs Kiacca KUCIOT |
crienupuueckre). XUMHUYECKUE PeaKIliy, JIe)Kallue B OCHOBE MPOMBIIIJICHHOT'O CII0C00a MOTy4YeHHs CepHON
kucnoTel. [Ipumenenue cepHoit kuciaoTel. Conm cepHON KUCIIOTHI, KaueCTBEHHAs peaklus Ha Cynb(daT-HoH.
Haxoxnenue ceppl U €€ COeEAMHEHMH B MpUpoJe. XHUMHUECKOE 3arps3HEHHE OKpYKalomed Ccpeabl
COCAMHEHMUSIMU Ccephl (KUCIOTHBIE JOXKIW, 3arps3HEeHHe BO3AyXa U BOJOEMOB), CHOCOOBI €ro
MPEOTBPAIICHHUS.

OO6mas xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE
CTEIIEHW OKHUCJIEHUsA. A30T, pacnpoCcTpaHEHHE B MpUpoAE, (QU3MUECKHME U XHMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mpupoge. AMMHAaK, €ro (QU3MUYECKHE U XUMUYECKHUE CBOWCTBA, IOIY4YEHHE U
npuMmeHenue. Conu aMMOHHA, MX (U3MYECKHME W XUMHYECKHE CBOicTBa, nmpuMeHeHue. KauectBeHHas
peakiys. Ha HMOHbl aMMOHHUSA. A30THas KUCJIOTa, €€ IolydyeHue, (pu3nueckue M XMMHUYECKHE CBOMCTBa
(oOmme kak MNpeAcTaBUTENs KJjacca KUCIOT M crnenuduueckue). lcnonb3oBaHue HUTPATOB M coJje
aMMOHHUSI B KayecTBe MHHEpalbHbIX yaoOpeHuil. XHWMHYECKOe 3arps3HEHHE OKpYKaloIleHd Ccpeabl
COCMHEHMUSIMH a30Ta (KUCJIOTHBIC MHOXKAM, 3arps3HEHHEe BO3AyXa, MOouBbl W BomoémoB). Docdop,
ajorpornHbie Moaudukaiuu ¢Gochopa, pusnueckue u xummuueckue cBoictBa. Oxcua dochopa (V) u
docdoprast kuciora, U3NUECKUE U XHUMHUYECKHE CBOICTBa, monydeHue. Vcmonp3zoBanue ¢ocdartoB B
KauecTBe MUHEPAIIbHBIX y00pEeHUH.

O6mias xapakrepuctuka 31aeMeHTOB |VA-rpynnel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTENEHH OKHCIICHHs. YTJIEpOA, aNIOTPOIMHbIE MOIU(HUKAIINN, PACIPOCTpaHEHHE B MPUPOJIE, (PU3HUECKHE U
XUMHYecKue cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B mpupoae. OKCHIBI yriaepona, ux Gpusndeckue
U XMMHUYECKHE CBOMCTBA, JEUCTBHE Ha XUBbIE OPraHU3MBbI, MOJyYE€HUE U MPUMEHEHHE. DKOJOTHYECKHe
npobJyieMbl, cBs3aHHbIe C okcuaoMm yriaepona (IV), rumoreza rn00ambHOrO MOTEMJIEHUS KIMMAarTa,
MapHUKOBBIHN 2 eKT. YronpHas KucioTa U €€ coiu, uX GU3nYecKue 1 XMMUYECKHe CBOWCTBA, OJyuYeHHE U
npuMmeHenue. KauecTBeHHast peakius Ha KapOOHAT-UOHBL. Vcrnonap3oBaHue KapOOHATOB B OBITY, MEAHUIIMHE,
MPOMBIIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[TepBoHauaspHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSAX yriepoja (MeTaH, 3TaH,
9TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPHUH, YKCycHas KucioTa). IIpupoaHble HCTOUHUKH YIJIEBOAOPOOB (Yrodib,
IPUPOJHBINA Ta3, HEPTh), MPOAYKTbI UX HepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH.
[TonsTHe 0 OMONTOrMUECKH BaKHBIX BEIIECTBAaX: KUpaX, Oellkax, yriaeBoJax — U UX pOJIM B KU3HU YEJIOBEKA.
MarepuaiabHOE €UHCTBO OPraHUYECKMX U HEOPraHUYECKUX COSTUHEHUI.

Kpemuuii, ero ¢usnyeckne M XUMHYECKHE CBOMCTBA, IOJyueHHe U mnpuMeHeHue. CoeauHEeHUs
KkpeMHus B nipupone. O0mue npeacrasienus 00 okcuae kpemuus (1V) u kpemuueBoit kucnore. CHIMKATHI,
WX WCIOJNb30BaHHE B OBITY, B TPOMBIINLIEHHOCTH. BakHeilne CTpoWTenbHBbIE MaTepHUallbl: KEepamHKa,
CTEKJIO, IIEMEHT, OETOH, xkese300eToH. [IpobaeMbl 6e30macHOro NCmoIb30BaHUS CTPOUTEIFHBIX MaTEPHUAIOB
B IOBCEIHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3ydeHue O00pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISIHOM KHCIOTBI, IIPOBEIEHUE
KauyeCTBEHHBIX peaKLUi Ha XJIOPUJ-UOHBI U HAOJIOeHNE TPU3HAKOB UX MPOTEKaHUSs, OMBITHI, OTPasKaroIue
¢usznyeckue M XUMHUYECKHE CBOMCTBA TalloT€HOB W MX COEAMHEHMH (BO3MOXHO HCIIOIb30BaHHE
BHJIEOMATEPHUAJIOB), O3HAKOMJIEHHE C OOpasliaMy XJOPHUIOB (TaJoreHHJ0B), O3HAKOMIIEHHE ¢ o0pa3namu



ceppl U €€ COeqUHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHHE BHJEOMAaTepualoB), HaOIIOAEHHE Tpolecca
o0yriauBaHUsl caxapa I0J| JACHCTBUEM KOHLIEHTPUPOBAHHOM CEPHON KHCIOThHI, M3y4EHHE XUMHUYECKUX
CBOMCTB pa30aBICHHON CEpPHOM KHCIIOTHI, IPOBEJCHME KAaYeCTBEHHOM peakluu Ha CyJab(aT-uoH U
HaOJro/IeHNe Mpu3Haka e€ MpoTeKaHus, O3HaKOMJIEHHE ¢ (PU3MUEeCKUMHU CBOICTBaMM a30Ta, ¢pocdopa U ux
COCIUHEHUH (BO3MOXKHO HCIIOJb30BAHME BHUIEOMATEPUANIOB), oOOpaslamMu a30THBIX U  (POCHOPHBIX
ynoOpeHuii, momydeHue, coOupaHue, pacrno3HaBaHWE M M3Y4YEHHUE CBOHCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX pEaKIuii Ha WOH aMMOHHS M QochaT-HOH W H3ydeHHE NPHU3HAKOB WX MPOTEKAHHUS,
B3aMMOJICKCTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb3 OBaHUE
BHUJICOMATEPHUAIIOB), H3YYCHHE MOJENel KpUCTaUTMYeCKuX pemérok anMmasa, rpadura, Qynnepena,
O3HaKOMJIEHUE C MPOIECCOM aJCOPOLMH PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOra3a, MoIy4YeHrue, coOnpaHue, pacrio3HaBaHUE U U3YUEHHE CBOMCTB yIieKHCIIOro ras3a, IpoBeJAeHHE
KAauyeCTBEHHBIX peakIuil Ha KapOOHAT M CUJMKAT-UOHBI M H3y4EHHE TPU3HAKOB HMX MPOTEKaHHUS,
O3HAaKOMJICHUE C MPOAYKUMEHW CHJIMKATHOM MPOMBIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTANbHBIX 3a7ad IO
TeMe «BaxHele HeMeTaulbl U UX COEIUHEHUS».

MeTa/iibl M UX COeTMHEHUSI

OOmas XapakTepUCTUKa XHMHUYECKHUX 3JIEMEHTOB — METaJJIOB HAa OCHOBAHMM HMX IOJOXKEHHS B
[lepunonuueckoit cucreme xumuueckux siemeHToB JI. M. MenneneeBa u ctpoeHust aromoB. CtpoeHue
MeTasuloB. MeTrajueckasi CBA3b U METAJUIMYECKasl KPUCTAIUINYECKAsT PEIIETKA. DIIEKTP OXUMHUECKUHN Psif
HanpsbkeHU MertamioB. Pu3nyecKkue U XUMUYECKHe cBoMcTBa MeTauioB. OOmme crnocoObl MOIydeHHs
MeTayioB. [IoHATHE 0 KOPPO3UM METAUI0B, OCHOBHBIE CIIOCOOBI 3alIUThI UX OT KOppo3uu. CriaBsl (CTalb,
YYT'YH, JIOPATIOMUHUM, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounbie metajuibl: nojoxkeHue B llepuogmyeckoid cucreme xumuuyeckux saementoB J[. U.
MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHUE B Mpupoje. Pu3nveckue U XMMHUYECKHUE CBOMCTBa (Ha
npumepe Hatpus U Kaiausi). OKCUAbl M TUIAPOKCUABI HATpUs U Kanus. [IpuMeHeHue mieno4HbpIX MeTaioB U
UX COCIMHEHUM.

[[lenouHO3eMeENbHBIE METANIBI MarHuil W KalblMi: moJiokeHue B llepuoguueckoit cucreme
xumudeckux 3neMenToB J[. 1. MeHneneeBa, CTpoeHUE UX aTOMOB, HaX0XJAeHHUE B mpupojae. Puznyeckue u
XMMHUYECKHE CBOMCTBA MarHus W Kajiblus. BaxkHelme coequHEHUs Kanblus (OKCHJ, TUIPOKCHUII, COJIH).
JXKécTkocTh BOABI M CIIOCOOBI €€ yCTPaHEeHHUS.

Amomunnil: nonoxenue B Ilepuogndeckoil cucreme xummdeckux snemeHtoB JI. M. Mennaeneesa,
CTpOEHHE aToMa, HaxoxaeHue B mpupoae. Puznyeckue U XUMUYECKUE CBONCTBA aTIOMUHUS. AM(pOTEpHBIE
CBOMCTBA OKCHJA U THIPOKCUAA ATIFOMUHMUS.

XKenezo: nonoxenue B Ilepuoamueckoil cucreme xumudeckux sinemeHtoB Jl. M. Menpeneesa,
CTpOEHME aToOMa, HaxoxJaeHue B npupone. Pusnueckue M XUMUUYECKHE CBOMcTBa xeneza. OKcunpbl,
ruapokcuasl u conu xxenesa (1) u xenesa (I11), ux cocras, cBolicTBa U OTy4YEHUE.

Xumuueckuii IKcnepumenm

O3HAaKOMJIEHHE C 00pa3laMu METaJJIOB U CIJIaBOB, UX (U3MYECKMMM CBOWCTBAMHU, H3ydeHHE
pe3yibTaTOB KOPPO3MH METAUIOB (BO3MOXXHO HCIIOJNB30BAHHE BHJIEOMATEPHUANIOB), OCOOCHHOCTEH
B3aUMOJICWCTBUS OKCHJa KajblMsl W HATpUs C BOAOH (BO3MOXKHO HCIIOJIb30BAHHME BUJEOMATEPHUAIIOB),
UCCJIEZIOBAHNE CBOMCTB KECTKOM BOJBI, IPOLIECCa TOPEHUS JKele3a B KHCI0poie (BO3MOKHO UCIIOJIb30BaHUE
BHUJIEOMATEPUAJIOB), IPU3HAKOB INPOTEKaHUsI KAUYECTBEHHBIX pEAKIM Ha MOHBI: MAarHus, Kajiblus,
amomunus, nuHka, xenesa () w xemeza (), memm (Il), HaGmroneHuwe W ommMcaHWe MPOILECCOB
OKpalllMBaHUs IJIAMEHU MOHAMH HATPHSs, KAl U KaJblUs (BO3MOXHO MCIOJIb30BaHUE BUEOMATEPUAIIOB),
UcclieZloBaHHe aM(OTEPHBIX CBOWCTB THAPOKCHAA AOMUHHAS W THUAPOKCHAA IIMHKA, pEIIeHHE
JKCIIEpUMEHTAJIbHBIX 3a/1a4 10 TeMe « BaxkHeiime MeTaibl U UX COSAUHEHUS.

XuMus ¥ OKpyKawIIas cpeaa

BemectBa 1 maTeprainbl B MOBCEIHEBHOM XKU3HM 4YesloBeka. bezonacHoe MCHob30BaHUE BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas moMons mpu XUMHUYECKUX 0XKOTaX U OTPABJICHUSX.



XuMH4ecKoe 3arps3HeHHE OKpysKarollel cpenbl (IpeaeibHasi A0NycTuMas KOHLIEHTPAllKs BELIECTB,
nanee — [1JIK). Poib xumuu B pelieHnn 3K0JI0rH4ecKUX IPooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepHaoB (CTEKJIO, CIUIABbI METAJIOB, ITOJMMEPHbIE MATEPHAIbI).

Meostcnpeomemmunie ceasu

Peanuzanusi MEXNpenMeTHBIX CBs3€d MpPU W3YYCHHH XUMHUU B 9 Kiacce OCYIIECTBISIETCS 4epe3
UCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK M MOHSATUH, ABIAIOIUXCS CHUCTEMHBIMU
IUIsL OTAENbHBIX IPEIMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0ume ecTeCTBEHHO-Hay4YHbIE MOHATHUS: HAYYHbIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHAJM3, CHUHTE3,
KJIaccu UKy, MEPUOJUYHOCTh, HAONIOJEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHUE, MOJEIb,
SIBIICHH €, TAPHUKOBBIN 3 (P EKT, TEXHOJIOT U, MaTepUabl.

dusmka: MaTepus, aToMm, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHJ, HW30TOIbI, PaJINOAKTUBHOCTS,
MOJIEKyJIa, SJIEKTPUYECKUH 3aps/l, IPOBOAHUKH, TTOIYIIPOBOIHUKH, TUIIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO,
TeN0, 00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUIMYECKas peméTka,
CIIaBbl, (PU3MUYECKUE BEIMYUHBI, CTUHUIBI U3MEPEHMs, KOCMHYECKOe MPOCTPAHCTBO, IJIAHETHI, 3BE3MBI,
CouHre.

buonorusa:  ¢orocunTe3, aAbixaHue, Ouocdepa, OSKOCUCTEMA, MUHEpaJbHbIE  yI0OpeHwUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTbI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MuHEpabl, TOPHBIE TOPO/BI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLIIUBO,
BOJIHbIE PECYPCBHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIuuHOCTHBIE PE3yibTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO 00ILIero o0pa3oBaHUsS JOCTUTalOTCS B
Xone oOydeHHs XHMHUM B €IMHCTBE Y4YEOHOH M BOCHHUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMH POCCUMCKUMH COLMOKYJIbTYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMU
B 00II[eCTBE MPaBHJIaMU U HOPMaMH TTOBEJIEHUS U CIIOCOOCTBYIOT IIpoLieccaM CaMOIMO3HAHUs, CAaMOPa3BUTHS
U COLMANM3ALMU 00 y4JaroIuXcsl.

JINYHOCTHBIE pe3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOMN
MIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMl U PACIIMPEHUE OIbITA JEATENBHOCTU Ha €€ OCHOBE, B TOM YHCIE B
4acTu:

1) naTpMOTHYECKOro BOCIUTAHUS

LIEHHOCTHOI'O OTHOILEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HacCIJIEAMIO,
MIOHMMAaHUs 3HAYeHHUs] XMMHMUYECKOH HAyKM B JXU3HU COBPEMEHHOro OOIIECTBAa, CHOCOOHOCTH BJIAJETh
JOCTOBEPHON MH(pOpMaLKell 0 NepeaoBbIX JOCTHXKEHUAX U OTKPBITHSAX MUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHX 00 yCTPONUCTBE MUPA U 0OILECTBA;

2) rpa:KIaHCKOT0 BOCIIUTAHUS :

IPEe/CTaBICHUS O COLUAJBHBIX HOPMAaX M INpaBWIIaX MEXINYHOCTHBIX OTHOIIEHUI B KOJUICKTHBE,
KOMMYHHKATHBHOM KOMIETEHTHOCTH B OOLIIECTBEHHO I10JIE3HOM, yueOHOHCCIe10BaTENbCKOM, TBOPUECKON U
APYTUX BUAAX JEATENbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOIl COBMECTHOH AEATENbHOCTH NPH BBIIOIHEHUU
yueOHbIX, IO3HABATEIbHBIX 3aJ]a4, BBHIIOJHEHUH XUMHUYECKMX OKCIIEPUMEHTOB, CO3/JaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAaHHUIO ¥ B3aUMOIIOMOIIM B MpoOLecce ITON yuyeOHON JesITeIbHOCTH,
TOTOBHOCTH OLIEHUBaTh CBOE IMOBEIEHHWE W IMOCTYNKH CBOUX TOBAPHUIIEH C MO3ULHMHU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS

MHUPOBO33pEHUECKHE IPEACTABICHNUS O BEIIECTBE U XUMHYECKOH peaklHUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKd M COCTaBJIIIOLIME OCHOBY JJIsl NOHMMAaHHUS CYIIHOCTU Hay4qHOMU
KapTUHBl MHpa, HPEACTaBICHHUsT 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOABI, B3aUMOCBS3SX
YeJI0BeKa C MPUPOJHOM CPElOH, O POJIM XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HAaBaTEJIbHbIE MOTHBBI, HANPaBJICHHbIE HA IOJIyY€HUE HOBBIX 3HAHUU IO XUMHUHU, HEOOXOAUMBIE
Uil OOBSICHEHHMsS HAOJIOJAEeMBbIX IPOLIECCOB M  SBJIGHUM, I103HABATENbHOM, WH(DOPMALMOHHONW U
YUTATEIbCKOW KYJbTYpPhl, B TOM YMHCIE HAaBBIKOB CaMOCTOATEIbHONW paboOThl C y4yeOHBIMH TEKCTaMH,
CIIPaBOYHOH JIUTEPATY PO, JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMHU HUH(OPMAIIMOHHBIX TEXHOJIOIHiA;

UHTEpeC K OOYyYeHHMI0O U IIO3HAHUIO, JH0OO03HATEIBHOCTh, T'OTOBHOCTb WU CIIOCOOHOCTH K
caMOOOpPa30BaHMIO, NPOEKTHOH M  MCCIEAOBATENbCKOW  JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY
HaIpaBJIEHHOCTH U YPOBHA 00yUYeHUS B AalbHEHIIEM;

4) ¢popMuPOBaHHUS KYJbTYPHI 310POBBS:

OCO3HAHHE ILIEHHOCTH >H3HH, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3/I0pOBbIO, YCTAHOBKHM Ha
3I0pPOBBI 00pa3 >KU3HU, OCO3HAHUE IOCIECACTBUH M HENPUSATHE BPEIHBIX IMPUBBIYEK (YmOTpeOieHus
aJIKOroJ1sl, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBUil 0€30IacCHOCTH MpU OOpaILEHUH C
XMMHUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHOM KU3HU;

5) Tpy10BOTro BOCIUTAHMA:

MHTEpeC K MPAaKTUYECKOMY M3Yy4YeHHIO Mmpodeccuil U TpyAa pa3MyHOro poja, yBakeHUE K TPyAy H
pe3ysibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUM IO
XMUMHH, OCO3HAHHBIM BBIOOp WHAMBUAYAIbHON TpPAaeKTOPUM TMPOAOJDKEHHS OOpa3oBaHHS C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIEeIIH oM
npoeCCHOHATBHON NEeATEIPHOCTH M Pa3BUTUS HEOOXOAWMBIX yMEHHI, TOTOBHOCTb aJalTHPOBATHCS B
pohecCHOHaIbHON CPELE;



6) 3KOJIOrM4€ecKOro BOCIIHTAHUA:

HKOJIOTHYECKHU I€7E€CO00Pa3HOEe OTHOMICHUE K MPHUPOAE KaK MCTOYHUKY JKU3HHM Ha 3emJe, OCHOBE €€
CYILIECTBOBAaHMS, IMOHMMAaHUE IIEHHOCTH 3J0pPOBOrO M 0Oe3omacHOro o0pasza >KW3HH, OTBETCTBEHHOE
OTHOIIEHNE K COOCTBEHHOMY (DM3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIIOICHHS
MpaBmJI 0€30MaCHOT O MOBEACHHUS ITPU PadOTe C BEUIECTBAMHU, a TAKXKE B CHTYaLIUAX, YTPOKAIOIIUX 37J0POBBIO
W KU3HU JTIOACH

CIOCOOHOCTH TPUMEHSITh 3HAHWS, MOJy4aeMble TpPH H3YyYECHHH XUMHUH, JUIsI DPEUIeHHs 3ajad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOAHON CpPENOoW, IJs NOBBILIEHUS YPOBHS 3KOJIOTMYECKOM KYyJIbTYpBHI,
OCO3HAHUS TI00ANTBHOTO XapaKTepa YKOJIOTHUECKUX MPOoOJIeM U MyTel UX pelIeHHs MOCPEICTBOM METO/I0B
XUMHUH, OKOJOTMYECKOTO  MBIIUIEHHS, YMEHHMS  PYKOBOJCTBOBATbCS MM B  IO3HABATEIbHOM,
KOMMYHUKATHBHOW U COITMATIbHON MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX PE3yJIbTaTOB BBIICISIOT 3HAUUMBIE JJIs1 POPMHUPOBAHUS MUPOBO33PEHUS
oOlIeHayyHble TOHATUS (3aKOH, TEOpUs, MPUHIUIN, THIOTe3a, (akT, cucTeMa, Mpolecc, SKCIEPHUMEHT U
Jpyroe.), KOTOpbIe UCIONb3YIOTCI B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MpeIMeTaxX W MO3BOJISIOT HA OCHOBE
3HaHUW W3 ATUX NPeAMETOB (opMUpOBaTH MpEACTaBIEHHE O IEIOCTHOW HAyYHOHW KapTHHE MHpa, U
yHUBEpcajbHble y4eOHbIE IeUCTBUS (IIO3HABATENbHbIC, KOMMYHHKATUBHBIC, PETYJIITUBHBIE), KOTOpbIE
o0ecrieuynBaOT (POpMUPOBAHHUE TOTOBHOCTH K CAMOCTOSTEILHOMY TNJIAHUPOBAHUIO M OCYIIECTBIICHHUIO
y4eOHOM! AesITeIbHOCTH.

Ilo3naBaTenbHBbIC YHUBEPCAJTIbHbIEC YUeOHbIE AeiCTBUS

Ba3oBble Jornyeckue 1elCcTBUA:

YMEHHS UCIOJIb30BATh MPUEMBI JIOTHYECKOT O MBIIUICHHS IIPU OCBOCHUHU 3HAHMI: pACKPBIBATh CMBICI
XUMHUYECKUX TMOHATUM (BBLACNATh UX XapaKTEpHble MPHU3HAKH, YCTAaHABIMBATh B3aUMOCBSA3b C APYTHMMHU
MOHSTHUSIMU ), UCTIOJIb30BATh MOHATHS AJIs1 O0BSCHEHHSI OTACIBHBIX (DAKTOB U SIBJICHUI, BEIOUPATH OCHOBAHMS
U KpUTEpPUH IS KIACCH(PHUKAIMU XUMHUYECKHX BEIIECTB M XHMHUYECKUX PEaKIHii, yCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIE CBA3M MEXKJIYy OOBEKTaMU M3YYEHHS, CTPOUTh JIOTUYECKUE PACCYXKICHUS
(MHAYKTUBHBIE, JE€AYKTUBHBIE, 10 AHAJIOTUH), 1€JIaTh BHIBOJIBI U 3aKITIOUCHHUS;

yMEHUE TIPUMEHATh B TMIpoOlecCe TIO3HaHUsl TOHATUA (TpeIMETHbIe W MeETalmpelIMETHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIIOJb3YEMbIE B XUMUH, MTPE0OPa30BBIBATh MIUPOKO MTPUMEHSIEMBIC B
XUMHUHU MOJICJIbHBIE TIPEICTABICHUS — XMMHUUYECKHUN 3HaK (CMMBOJI 3JIEMEHTA), XMUMHUYecKas (opmyna u
ypaBHEHHE XWMHUYECKOW pEaKIUu — MPH PEIICHUU Y4eOHO-O3HABATEIbHBIX 3a7a4, C YYETOM OTUX
MOJIETbHBIX MPECTABICHUN BBIABIATh U XapaKTepPU30BaTh CYIIECTBEHHBIC MPU3HAKU W3Y4aeMbIX 00BHEKTOB
— XHMHYECKHUX BEIIECTB M XUMHUYECKUX pEaKIHi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-
CJIEICTBEHHbIE CBSA3U U IIPOTUBOPEUHS B U3YYAEMbIX IIPOLIECCAX U SIBJICHUSX.

Bba3oBrblie ucciaenoBare/ibckue 1eicTBUS

YMEHHE HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUA, a TaKXKE B
Ka4eCcTBE OCHOBBI JJ1s1 (HOPMHUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXKIECHUH;

OpHOOpPETEeHNE  ONbITa IO TJIAHUPOBAHUIO, OPraHU3alMd W TPOBEACHUI0  YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHUE HAOJIOaTh 32 X0 0M IIPOIIecca, CAMOCTOSATEILHO MTPOrHO3UPOBATh €ro pe3yJbTarT,
dbopMyrpoBaTh 000OIIIECHNS U BBIBOABI IO PE3YJIbTaTaM IMPOBEAEHHOT'O OIBITA, UCCIICIOBAHUS, COCTABIIATh
OTYET O MpOJIeTaHHOM padoTe.

Pabora c unpopmanueii:

YMEHHE BHIOMpaTh, aHATU3UPOBATH U WHTEPIPETHPOBATh MHOOPMAIMIO PA3IMYHBIX BUAOB U (OpM
MPE/ICTABJICHUS], MOJYYaeMyl0 M3 pa3HbIX HWCTOYHUKOB (HAYYHO-TIONMYJSipHAs JUTEpaTypa XHMHUYECKOIrO
COZIep)KaHMs, CIpaBOYHbIE MOCOOus, pecypchl MHTepHETa), KpUTUUECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEZ0CTOBEPHYIO NH(OPMAIIHIO;

YyMEHHE TIPUMEHSATh pa3JIMYHbIE METONbI W 3alpoChl MPU TMOUCKE M OoTOOpe HH(opManuum U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsI BBIOJIHEHHS YYEOHBIX W IIO3HABATEIbHBIX 3ajad
ONpenenéHHOro  TWUMa, MNpUOOpeTeHHe OmbiTa B  00JACTH  HCIONb30BaHHUS  MH(OPMAIMOHHO-



KOMMYHUMKAaTUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O HCIIOJIb30BAHUS Pa3JIMUHbIX TOMCKOBBIX
CHUCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMalbHYIO (opMmy mpeacTaBieHUs HMHPOpPMALMM U
WUTIOCTPUPOBATh pelIaeMble 3aJa4l HECIOKHBIMU CXEMaMH, luarpaMMaMu, ApyruMu (opmMaMu rpaguxu u
HMX KOMOMHAIIUSIMHU;

yYMEHHUE HCIIO0Ib30BaTh M aHAJIM3UPOBATH B Ipolecce y4yeOHOW U MCCIe0BATENbCKON JesTeIbHOCTH
MHGOPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIBCKOrO XO3iHCTBA M TPAaHCIOPTa HAa COCTOSIHUE
OKpY’KaIOIIEH NPUPOAHON CPENBI.

KoMMyHHKATHBHBIC YHMBeEpPCaAJbHbIe y4eOHbIe 1eiCTBHUSA:

YMEHHsI 3a/1aBaTh BOMPOCH (B XOfe Auanora u (Miu) JUCKYCCHH) TIO CYIIECTBY OOCYKIaeMON TeMBbI,
(bopMyIHUpOBaTH CBOM MPEITIOKEHNSI OTHOCUTENIFHO BBIMOJIHEHUS MTPEJIOKEHHON 3a1a4H;

YMEHHSI TPEACTABIATH MOJy4YCHHbIE pPe3yJbTaThl IMO3HABATEIbHON MAESATENPHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0 Pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO SKCIIepHUMEHTa
(;1abopaTopHOro OMbITa, 1a00paTOPHOI PabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4e€OHOr O MMPOEKTA);

yMEHUs Y4eOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW II03HABATEJbHOW U
UCCIIEIOBATEIbCKON JIESITEIbHOCTH TPHU PEILIEHUH BO3HMKAIOIMX MpoOJeM Ha OCHOBE ydéra oOmuX
MHTEPECOB U COIJIACOBAHUS MO3ULUH (00CykAeHUs, 0OMEH MHEHUSIMH, «MO3T'OBbIE IUTYPMBbI», KOOPAUHALIUSA
COBMECTHBIX €W CTBUM, ONIpe/ie]ICHHE KPUTEPUEB 110 OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThl U ApyTHE).

PeryasiTuBHbIC yHUBEpCaTbHbIE y4eOHbIE 1eiCTBHA:

YMEHHME CaMOCTOSITEJIbHO  ONPENENATh LEAM  JCSITENbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh M IpPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTb, BbIOMpaTh Haumboiee
3¢ (deKTUBHBIE CMOCOOBI pEIIeHUs YYEeOHBIX W IMO3HABATEIBHBIX 3aJlad, CAMOCTOATEIFHO COCTABIISITH WM
KOPPEKTUPOBATh IMPEAJIOKEHHBIM AJTOPUTM JECHCTBUM IPU BBHIIOJHEHUU 33JaHUM C Y4ETOM IOIY4dEHUS
HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUAX, OLlEHUBATh COOTBETCTBHE IMOJTYYEHHOI O
pe3yJsibTaTa 3asBIECHHOM LE€IM, YMEHHME HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IIpEJJaraeMble B
YCJIOBUU 3aJaHUM.

NNPEJAMETHBIE PE3YJIbTATbBI

B coctaBe nmpeaMeTHBIX pE3yNbTaTOB IO OCBOECHHUIO O0S3aTENBHOIO COJAEP)KaHUSA, YCTaHOBJIEHHOI'O
naHHOW (emepanbHOl paboueil MpOrpaMMoid, BBIIEIAIOT: OCBOCHHBIE OO0YYAIOIMIMMHUCS HAay4HbIC 3HAHUSA,
YMEHHS U CIocoObl AeHCcTBUM, crieruduyeckue Ay npeaMeTHon obmacTu «XuMus», BUAbl AESTEIbHOCTH
M0 TMOJYYEHHUIO HOBOI'O 3HAHUS, €ro MHTEpPIpeTaluy, MpeoOpa3oBaHHI0O M NMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CHUTYaIUX.

K kxoHuy oOydeHus B 8 kJacce npeiMeTHbIE pe3yJsibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaThb
chopMHUPOBAHHOCTb Y 00yJAIOIUXCS YMEHUI:

e pacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKUX IOHATHUN: aTOM, MOJIEKYJd, XUMHUYECKHH DIIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, cMeCh (OAHOPOAHASI W HEOJHOPOJHAs), BAJEHTHOCTD,
OTHOCHTEJIbHAS aTOMHAsI U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JOJs XUMHYECKOIO 3JIEMEHTa B COEIUHEHUHU, MOJIIPHBIH O0BEM, OKCHJ, KHUCIOTAa,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIbHOCTh, CTENEHb OKUCICHMS, XHMHUYECKas peaxius,
KJIacCU(UKALUs PEaKLUM: peakluu COEAUHEHHUS, PEaKLUU pa3JIoKEHHs, pEeaKkLUU 3aMelleHUs,
peakuuu oOMeHa, 3K30- U IHJIOTEPMUYECKUE PEaKIMH, TEIJIoBON 3(h(EKT peakuuu, sapo atoma,
AIIEKTPOHHBIM CJIOM aToma, aToMHas OopOWTalb, pPaguyC aTOMa, XMMHUYECKas CBs3b, MOJIIpHASA U
HEMOoJIsIpHas KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, aHUOH, pacTBOp, MaccoBas HOJsL
BelIecTBa (MTPOLEHTHAsI KOHIICHTPALKsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHI M MPUMEHATh TH MOHATHUS IIpU
OINMCAHUU BEIIECTB U UX IIPEBPALICHUI;

e HCIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY MJI1 COCTaBleHUS (OpMyJl BELIECTB U YypaBHEHUU
XUMHUYECKUX peakinii;

e ONpeneniTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEHb OKHMCICHHS
3JIEMEHTOB B OWHApHBIX COCIUHEHUSX, NMPHHAJIEKHOCTh BEILECTB K ONpeNeIEHHOMY Kiaccy



COeMHEHHH 1Mo (opMyJiaM, BUJ XUMHYECKOW CBS3U (KOBAJIGHTHAS U MOHHAS) B HEOPraHUYECKUX
COCJTMHCHMSIX,

packpbiBaTh cMmbica Ilepuoanueckoro 3akona J[. M. MenaeneeBa: AeMOHCTpUPOBATh NOHUMAHUE
MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT HX I[IOJOXKEHUS B
[lepnoguyeckoil cucreMe, 3aKOHOB COXpPaHEHHUsI MACChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraipo;

OMKCHIBATh W XapaKTepu3oBaTh TaOnuuyHyro Qopmy Illeproanueckoil cHCTEMBI XHUMHUYECKHUX
AJIEMEHTOB: Pa3MuaTh MOHATHUS «TJaBHas noArpynna (A-rpymnmna)» u «nobouyHas noarpynmna (b-
TpyIINa)y, Maible ¥ OOJBIINE TEPHOIBI, COOTHOCHTH 00 03HAUYEHUs, KOTOPhIE UMEIOTCSI B TaOJIHIIe
«llepuonuyeckass cuctemMa XuMHUeckux »dyeMmeHToB J[. WM. MeHueneeBay ¢ YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsia sjpa, oliiee
YUCIIO 3JICKTPOHOB M PACIIPEACICHUE UX TI0 YJIEKTPOHHBIM CIIOSIM);

KJIACCU (PUIIMPOBATh XMMHYECKUE DJIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XMMHYECKUE PEAKIUU
(10 YuCITy M COCTaBy Y4acTBYIOLIMX B PEAKIIMH BEILIECTB, 110 TEIJIOBOMY 3P PEKTY);
XapaKkTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BELIECTB pA3JIUYHBIX KJACCOB,
MOATBEPXKAasi ONHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOIIMX XMMUYECKHUX
peakLuii;

MIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTU OT MX Ka4€CTBEHHOI'0 COCTaBa, BO3MOXKHOCTH
MPOTEKAHUST XUMUYECKUX MPEBPAIECHUN B PA3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO UM MOJSIPHYIO MAacChl BEHIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOTO dJIeMeHTa 1o (GOopMysie COCIMHEHHUS, MACCOBYIO JOJIO BEIIECTBA B PaCTBOPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

MPUMEHSITh OCHOBHbBIE OINEpAllMU MBICIUTEIbHON NEATENbHOCTH — aHajJU3 U CUHTE3, CPAaBHEHHUE,
00001I1eHre, CUCTEMATH3AIUI0, KJIacCH(UKAIIMIO, BBIIBICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3EH —
JUIs M3Y4YEHUsI CBOMCTB BEIIECTB M XUMHUYECKUX pEAKIUH, €CTeCTBEHHO-HAy4YHbIE METOJIbI
MO3HAHMS — HAOIOZCHN e, U3MEPEHHE, MOJIETTMPOBaHUE, SKCIIEPUMEHT (pealbHbI U MBICICHHBIN ),
CIIeZIOBATh IMPaBWJIAM MOJB30BAHUS XUMUYECKOW MOCYHOW U JTabOpaTOpHBIM OOOpYIOBaHHEM, a
TaK)Ke MpaBHJIaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSAMH MO BBHIMOTHEHUIO
7a00paTOPHBIX XHMUYECKHX OIBITOB 1O TIOJYYCHHIO W COOMPAHHWIO Ta3000pa3HbIX BEIIECTB
(Bomopoma ® KHCJIOPOJa), MPUTOTOBIICHUIO pPACTBOPOB C OMPENCIEHHON MacCOBOW JoJied
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W TPOBOJUTH XUMHUYECKHE JKCIEPUMEHTHI IO
pacrio3HaBaHMIO PACTBOPOB IIENOYe M KHCIOT C TOMOUIbI0 HHIUKATOPOB (JIaKMmyc,
benondTanenH, METUIIOPAHXK U APYyTHeE).

K konmy oOydenus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaThb
cOpMHUPOBAHHOCTb y 00YHAIOIIUXCS YMEHUMN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHSITUWA: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KAaTHOH, aHHOH, TIPOCTOE€  BEUIECTBO,  CIOKHOE  BEIIECTBO,  BAJICHTHOCTS,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMUYECKas peaklus, XUMHYECKass CBS3b,
TenjaoBol 3(P¢EeKT peakiuu, MOJb, MOJSIPHBIH 00BEM, PacTBOP, JIEKTPOJMTHI, HEIIEKTPOJIUTHI,
MEKTPOIUTHYECKAsT JAMCCOLMAIIMS, PEAKIMM HWOHHOIO OOMEHa, KaTajlu3aTop, XHMHUYECKOE
paBHOBecHe, 00paTUMBbIE M HEOOpAaTUMBbIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIE PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBJICHHE, aJUIOTPOMHs, aM(OTEPHOCTH,
XMUMHYECKas CBA3b (KOBaJEHTHAs, MOHHAs, METAININYECKas), KpUCTaJUIMY €CKasl peléTka, Koppo3us
METAJIJIOB, CIIABBl, CKOPOCTh XUMHUYECKON pEaKUUH, PEIEJIBbHO aonycTumas koHuenTpauus [1/IK
BELIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHA U MPUMEHATH 3TH NMOHATUS TIPU
OMUCAaHUM BELIECTB U UX MPEBPAIICHU;

WCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHsI (OPMYJ BEIISCTB W ypaBHEHHI
XUMHYECKUX PEaKIIMii;



OINpeNeNsiTh BAJEHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKMX 3JIEMEHTOB B COCIMHEHUSAX
pa3IMYHOr0 COCTaBa, NPUHAIIEKHOCTh BEIIECTB K OINPENeNEHHOMY KJaccy COEJUHEHHH IO
¢dopmynaM, BUJ XMMHUYECKON CBS3M (KOBAJIGHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSX, 3aps] HMOHA IO XUMHYECKOH (opmyle, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCTUHEHUM, TUIT KPUCTALIMYECKON PEIIETKH KOHKPETHOT O BEIIECTBRA;
packpeiBaTh cMmbica Ilepuonnveckoro 3akona J[. M. MeHueneeBa U JE€MOHCTPUPOBATH €ro
MOHMMAaHWE: OIHKCHIBATh M XapakTepu3oBaTh TabmmuHyto (opmy Ileproamueckoil cHCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh IMOHATUS «TJlaBHas noArpynna (A-rpymmna)» U «1moOodHas
noarpynmna (b-rpynma)», mManple W OONbIIME TEPUONBI, COOTHOCHUTH OO0O3HAUYEHHS, KOTOpHIE
UMEIOTCS B TEPUOJUYECKONM TaONUIle, C YHCIOBBIMU XapaKTEPHUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, 00Iee YUCIIO JIEKTPOHOB U paclpeeneHne ux mno
AIIEKTPOHHBIM CIIOSIM), O0BACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M MX
COEIMHEHHH B Mpeiesax MaJibIX MepruoI0B U IJIaBHBIX MOATPYII C YIETOM CTPOCHHSI HX aTOMOB;
KJIaCCU(UIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHMUECKHUEe BEIIeCTBA, XUMHYECKHE PEaKIHH
(1o 4MCITy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3 (HEeKTy, 10 U3MEHEHUIO
CTeleHel OKHMCIIEHUS! XUMUYECKHX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMMCHIBATh) 0O0IIME U cHenu(pUYecKue XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BELIECTB, MOJATBEP)KJasi ONHUCAHUE MPUMEpPAMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIINIA;

COCTaBJISITh YpaBHEHMsI 3JIEKTPOJUTHUUECKON AMCCOIMALUU KUCIIOT, 11e104Yeil U conel, NOoJHbIE U
COKpall€HHbIE YpPaBHEHMsI pPEaklUil MOHHOIO0 OOMEHa, ypaBHEHHUS pEakKLHH, MOATBEPKAAOIINX
CYLI[ECTBOBAHHME I'€HETUYECKOM CBSI3M MEXK/y BEIIECTBAMH Pa3IMUHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMI MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTr0 OajaHca ITUX PEeaKIuii;

MIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTHU OT MX CTPOCHHS, BO3MOXHOCTH MPOTEKaHUs
XUMHYECKUX MPEBPAILIECHUN B PA3JTUUYHBIX YCIOBUSX;

BBIYUCIISAITh OTHOCUTENBHYIO MOJIEKYJISIPHYI0O M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XHUMHUYECKOr0 3JIEMEHTa MO (OpMyJie COEIUHEHMs, MacCOBYIO JOJIO BEIIECTBA B pacTBOpE,
MPOBOIUTH PACUETHI IO YPABHEHUIO XMMHUECKOI peakinu;

co0I0/1aTh MpaBUjia MOJB30BAHUS XUMHYECKON MOCYI0W M J1abopaTOpHBIM 00OpYyIOBaHUEM, a
TaK)Ke MpaBuia OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB IO MOJYYEHUI0 U COOMpaHHUIO Ta3000pa3HBIX BELIECTB
(aMmMmaka M yriaeKkucioro rasa);

IPOBOJUTh  pEaKUMUH, [OATBEPKAAIOIINE KAuyECTBEHHBIM COCTAaB  PA3JIMYHBIX  BEILIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHaT-, gocdar-, CHIUKAT-,
Cyib(aT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS M MOHBI U3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE
B BOJIHBIX PacTBOpaxX HEOPraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIE OIEPALMM MBICIUTEILHOW JESITENIbHOCTH — aHajiu3 U CUHTE3, CPaBHEHHUE,
000011eHNe, cUCTeMaTH3alUl0, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSA3€H — JUIS U3Yy4EHUs
CBOWCTB BELIECTB M XUMHYECKUX pEAKLUH, €CTeCTBEHHO-Hay4dHbI€ METO/Abl II03HAHUA —
HaOIII0ICHNEe, U3MEPEHHE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbId U MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25
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Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosmmyecrBo yacos Jara DJIEKTPOHHBIE
Ne H3Yy4YeHH udposbie
Tema ypoxa KonTtpo MpakTn y Hara uzyyenusn | uugp
n/n Bcero | abHbIE yecKkue 10 akTuyecku oOpasoBareib
padoThI pPadoThI JIaHy HbI€ Pecypchl
bubnmuoteka
1 [Ipenmer xumun. Posib XUuMHUM B KU3HU 1 3.00 HOK
genoBeka. Tena u BelecTsa ' https://m.edsoo.r
u/ffod210c
bubnmuoteka
2 [TonsiTne 0 MeTOax MO3HAHUS B XUMHUH 1 6.09 HOK
https://m.edsoo.r
u/ffod227e
[TpakTuueckas paborta Ne 1 «IIpaBuna bubmmoreka
3 paboTHI B TaOOpaTOPUH U TPUEMBI 1 10.09 [IOK
oOpaleHus ¢ 7a00paTOPHBIM ' https://m.edso0.r
000pyI0BaHUEM» u/ff0d23dc
bubnmnoteka
4 Uucteie BemecTBa U cMecH. CriocoObl 1 13.09 LHOK
pasjesnenus cmecei ' https://m.edsoo.r
u/ff0d26ca
[Ipaktuueckas padora Ne 2 «Pa3znenenue bubmotexa
. LHOK
5 cMmeceil (Ha mpuMepe OYMCTKH 1 17.09
HOBaPEHHOI COmI) https://m.edsoo.r
P u/ff0d28c8
bubnmnoteka
6 ATOMBI U MOJIEKYJIBI 1 20.09

[IOK
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https://m.edsoo.r
u/ff0d2a6¢c

XUMHUYECKHUE DIIEMEHTHI. 3HAKH
(CUMBOJIBI) XUMUYECKHUX AJIEMEHTOB

24.09

bubnnoreka
HOK
https://m.edsoo.r
u/ffod2be8

HpOCTBIG " CJIOXHBIC BEIICCTBA

27.09

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJIAPHOE yUeHUE

1.10

bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d2d50

10

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumnueckast popmyna. BaneHTHOCT
aTOMOB XMMHUUYECKHUX IJIEMEHTOB

4.10

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2eae

11

OTtHOcuTeNnbHAsg aTOMHas Macca.
OTtHOcuTeNbHas MOJIEKYJISIpHAs Macca

8.10

bubanoreka
HOK
https://m.edsoo.r
u/ff0d323c

12

MaccoBast 70711 XHMHYIECKOr 0 dJIEMEHTA
B COCIMHCHHUHA

11.10

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d350c

13

Kommuectso Bemecrsa. Monb. MonspHast
macca

15.10

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d5230
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DuznyecKkue U XUMUYECKUE SIBIICHUS.

bubimmoreka
HOK

14 18.10
XHUMHUYECKAs] pEAKLIHS https://m.edso0.r
u/ffod37fa
bubnmoreka
15 IIpusHaku u yCJIOBH;IU [IpOTEKaHUs 2210 [HOK
XUMUYECKUX PEaKIUI https://m.edsoo.r
u/ffod3al6
bubmuoreka
16 3aKOH COXpaHEHHUs MacChl BELIECTB. 25,10 [HOK
XUMHYECKHME yPABHEHHUS ' https://m.edsoo.r
u/ff0d3b88
bubmuoreka
BbIancneHus Koaum4aecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUIM XUMUYECKUX 8.11 HOK
cariui https://m.edsoo.r
peardt w/ff0d5708
. bubmmorexa
Knaccudukanus XaMUIeCKUX PeaKITHii
I[TOK
18 (coenvHEHUs, Pa3JI0KEHUS, 3aMEIICHHUS, 12.11
obMena) https://m.edsoo.r
u/ff0d3f34
M. B. JIOMOHOCOB — y4€HBIii- BHO6£HOT6K3
19 saImKIonenuct. O6odmeHne u 15.11 1
CHCTEMaTH3aIs] 3HAHUH 2. fi.edscont
B w/f0d40ca
bubnuoreka
20 KonTponsHas pabora Nel mo teme 19.11 LIOK
«BemiecTBa 1 XUMHUYECKHE PEAKITUNY ' https://m.edsoo.r
u/ff0d4290
21 Bo3nyx — cmecsk ra3zos. CocTaB BO3ayXa. 9911 bubnmoreka
Kucnopos — dIIEMEHT M IIPOCTOE ' [TIOK
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BeuiectBo. O30H

https://m.edsoo.r

29.11u/ff0d448e
. bubnmoreka
du3nuecKre U XUMHYECKUE CBOICTBA OK
22 KHCII0po/ia (peakiMi OKHCIICHUS, 26.11 ]fi[tps//m 6dS00.1
ropenue). [Toustue 06 okcumax U /ffoa 46i 4 '
bubnmuoteka
Crioco6sI mosTyueHus: KUCI0poa B
23 nabo LOK
paTopuu M MPOMBIIIJICHHOCTH. 29.11 https://m.edsoo.r
[IpuMeHeHre KuCaopoaa U /ffO;j 49%a '
TennoBoii 3(hHEeKT XMMHUYECKOH peaKIlvH, bubnuoteka
24 IOHATHE O TEPMOXHUMHYIECKOM 312 HOK
YpPaBHEHUH, IK30- U SHIOTEPMHUY ECKUX ' https://m.edsoo.r
peaKumax u/ff0d4790
bubnuoreka
TonnuBo (HEPTH, yTOIb U METaH).
25 3arps3HeHue BO3ayxa, Cloco0bI ero 6.12 ﬁggﬁm ods00.r
TIPEOTB PALIEHHS U /ffoa 404.1a '
bubmuoteka
[TpakTrueckas pabota Ne 3 mo Teme LIOK
26 «[lomyuenne u cobupanue KMUCIOpoa, 10.12
https://m.edsoo.r
U3Y4ECHHE €r0 CBONCTBY» U /f‘[f)O 44362
bubmuoreka
97 Bonopox — a1eMeHT u mpocToe 13.12 [HOK
BemectBo. HaxoxieHue B mpupose ' https://m.edsoo.r
u/ff0d4ddo
bubmuorexa
Ou3nvecKkre U XMMUYeCKHue CBOWCTBA
28 17.12 LOK

Bojopona. [Tpumenenue Bogopoaa

https://m.edsoo.r
u/ffod4ddo
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bubimmoreka

29 [ToHsATHE O KHCIIOTAX M COJSAX 20.12 E[tOpfllm edsoo.r
u/ff0d50d2
bubnmoreka

30 CriocoObI IOTydeHUS BOJIOPO/IA B 94.12 LIOK

JTabopaTopuu https://m.edsoo.r
u/ff0d4ddo
[TpakTueckas pabota Ne 4 o teme LBIHO6£HOTCK3

31 «Ilonydyenue u cobupanue BOIOPOAA, 27.12 _

U3yd4EHHE €ro CBOMCTBY E‘;]E]E)ga/grzl.gdsoo.r
bubmuoreka

32 MossipHblil 00bEM ra3oB. 3aKoH 10.01 LHOK

ABoranpo https://m.edsoo.r
u/ffod542e
Brruncienust 00b€Ma, KOJIMYECTBA bubimotexa
33 BEIECTBA T'a3a MO €ro N3BECTHOMY 14.01 E[S)f//m edso0.r
KOJIMYECTBY BEIIECTBA HIIH 00BEMY J /f'fO.d 5550 '
Brruncnenus 065EMOB ra3oB 1mo bubmorexa
34 YPaBHECHUIO peaKIIMM HA OCHOBE 3aKOHA 17.01 Irittopfllm edsoo.r
00BEMHBIX OTHOUICHHI Ta30B U/ff0d5708
bubnuoreka
35 DuU3nYeCKre U XUMUYECKUE CBOUCTBA 21,01 IHOK
BOJIbI https://m.edsoo.r
u/ff0d587a
CocraB ocHoBanuil. [Tonstue 00 bubnmoreka
36 2401
WHJIUKaTOpax HOK
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https://m.edsou/f

f0d59e24.02
bubnreka
Bona kak pacrsopurens. HaceieHsbie u
37 HEHACBILLIEHHbIE pacTBOpPbl. MaccoBas 28.01 ]é??//m eds00 1
JI0JIS BELIECTBA B PACTBOPE U /f?Oéijl;fO '
[Tpaktuueckas pabota Ne 5 mo Teme bubmmoreka
38 «lIpuroroBieHue pacTBOPOB C 3101 HOK
onpeneséHHON MacCOBOM J0JIei ' https://m.edso0.r
PacTBOPEHHOTO BEIIECTBAY u/ff0d5eba
bubnuotexa
39 KonTponbHas padora Ne2 o teme 4.02 HOK
«Kucnopoxn. Bogopoza. Boga» ' https://m.edsoo.r
u/ff0d6342
bubnuoTtexa
40 Oxkcuppl: cocTaB, KIACCH(PHUKAIUS, 202 HOK
HOMEHKIIaTypa ' https://m.edsoo.r
u/ffode64e
. bubmmoreka
[TonydyeHune U XuMUYECKHE CBOMCTBA
[HOK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 11.02 httos://m.edsoo
s://m.edso0.r
ORCHAOB u/ff0d664e
bubnmnoteka
42 OcHoBaHus: cocTaB, Kiaccuduxanus, 14.07 HOK
HOMEHKJIaTypa ' https://m.eds00.r
u/ff0d67ca
bubnnoreka
[Tony4yeHune u XMMHYECKHE CBONCTBA
43 ‘ 18.02 [OK

OCHOBAaHUI

https://m.edsoo.r
u/ff0d67ca
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KucnoTsl: cocraB, kiaccudukaius,

bubimmoreka
HOK

44 21.02
HOMEHKJIaTypa https://m.edso0.r
u/ffOdfee2
bubnnoreka
ITomydyenne n XUMUYECKHE CBOMCTBA
45 . 25.02 HOK
KHCIOT https://m.edsoo.r
u/ffOdfee2
bubnnoreka
Conu (cpeaHue): HOMEHKIATYPA, OK
46 CIOCOOBI MOJY4YEHUsI, XUMHUUECKHE 28.02 1
cBONCTRA https://m.edsoo.r
u/00ad9474
[TpakTuueckas pabora Ne 6. Pemenue bubnnoreka
47 SKCIEPUMCHTAIbHBIX 3a74a4 110 TEME 4.03 I_[OK
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX ' https://m.edso0.r
COCIUHCHUI u/00ad9b7c
bubnnoreka
48 ['enernueckas CBsI3b MEXY KiaccaMu 203 [IOK
HEOPTraHUYECKUX COEIMHEHUI ' https://m.edsoo.r
u/00ad9a50
bubnnoreka
49 O00011eHNE U CUCTEMATH3AINAS 3HAHUI 11.03 HOK
https://m.edsoo.r
u/00ad9ch?2
KonTponsHnas pabora Ne3 mo teme bubmotexa
" HOK
50 OcHOBHBbIE KJIaCChl HEOPraHUYECKUX 14.03
PO ——-_" https://m.edsoo.r
s u/00ad9ela
ITepBBle ONBITKH KiIacCHMUKAITUN bubmmoreka
51 P Purcan 18.03

XUMHYECKHUX deMeHTOB. [loHATHE O

[IOK
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Tpynnax CXOAHBIX 3JICMCHTOB

https://m.edsoo.r

u/00ad9ffa
. bubmmoreka
ITepuoanueckuii 3axkoH U [lepuoanueckas
HOK
52 crucTeMa XuMUu4deckux 3jiemenToB [I. 1. 21.03
Mereneena https://m.edsoo.r
A u/00ada52c
bubnnoreka
OK
53 Ilepuonsr, r MBI, TIOATPYIIIIEI 4.04 1
DHOARL TPy e https://m.edsoo.r
u/00ada52c
bubauoreka
54 Ctpoenue atomoB. CocTaB aTOMHBIX 8.04 1(0) 8
sep. U30Tomnsl ' https://m.edsoo.r
u/00ada342
bubaunoreka
CTpocHHE JISKTPOHHBIX 000J104YEeK
. HOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit 11.04
cuctemsl [[. 1. MenneneeBa tps.//m.eds00.r
o A u/00ada6bc
bubanoreka
XapaKTepucTuKa XUMUUECKOTO 3JIEMEHTa
. HOK
56 0 ero nojoxxeHuro B Ilepuognyeckoit 15.04
cucteme J[. . Menpaeneena hitps.//m.edsoo.r
- Ve u/00adag24
3nauenue [lepuoguueckoro 3akoHa aJis bubmuoreka
57 pa3BuTHs HayKH U npaktuku. 1. 1. 18.04 I[IOK
MenpieneeB — y4éHBbIH, IIEAATOr U ' https://m.edsoo.r
rpaKJIaHUH u/00ada96e
bubaunoreka
DJIESKTPOOTPHUIIATEIBHOCTh AaTOMOB
58 pootpat 22.04 LOK

XUMHWYECCKHX DJICMECHTOB

https://m.edsoo.r
u/00adaab8
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59

Honnasg xumnueckas cBI3b

25.04

bubnnoreka
HOK
https://m.edsoo.r
u/00adac34

60

KoBanenruas noJesipHasd XuMHUYCCKasA
CBA3b

29.04

bubnnoreka
HOK
https://m.edsoo.r
u/00adaabh8

61

KoBanenrnas HCMOJIsIpHAasd XUMHUYCCKas
CBA3b

2.05

bubnnoreka
HHOK
https://m.edsoo.r
u/00adaah9

62

CrerneHp OKUCIIEHUS

6.05

bubnnoreka
HOK
https://m.edsoo.r
u/00adae28

63

OKHCIUTETHEHO-BOCCTAHOBUTEIIbHBIC
peaxiuu

13.05

bubanoreka
HOK
https://m.edsoo.r
u/00adb076

64

OKHCINTETN U BOCCTAHOBUTEIHN

16.05

bubnnoreka
LHOK
https://m.edsoo.r
u/00adb076

65

KontponpHas pabora Ned o teme
«CTtpoenue atoma. XUMUYECKasi CBSA3b»

20.05

bubnnoreka
HOK
https://m.edsoo.r
u/00adb486

66

PesepBHbIii ypok. O6o0menue u
cUCTeMaTH3alus 3HaHU I

23.05

bubmmoreka
HOK
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https://m.edsoo.r

u/00adb33c
but6mmoreka
67 PesepBHbIiii ypok. O000IICHHE 1 1 [HOK
cHCTeMaTH3allis 3HaHUH https://m.edsoo.r
u/00ad9ch2
bubmuoreka
68 Pe3epBHbIii ypok. O000mIEeHUE T 1 L[IOK
CHCTEeMaTH3aIlHs 3HaHUH https://m.edsoo.r
u/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaudecTBO 9acoB Jlara
Jara M3y eHHst DeKTPOHHBIE HU(POBLIE
No Kontpoa IIpakTn
Tema ypoka U3y4eHHUs dakruyeck | 00pasoBaTelbHbIC
n/n Bcero bHbIE yecKue
Mo MJIaHy " pecypchbl
padoThI padoThl
[Iepuonnuecknii 3aK0H.

1 [Iepuognueckas cucrema 1 3.09 bubmioreka [IOK
XUMUYECKuX syiemMeHToB JI. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1 5.09 bubmorexa [JOK

B ' https://m.edso00.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 10.09 bubmotexa [JOK
HEOPraHUYECKHUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Buael XuMHYECKON CBSA3H U TUIIBI 1 1.09 bu6moreka [JOK
KpUCTAJUINYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTtponbnas pabora Nel o Teme

) «IToBTOpEHME N yriTyOaeHne 3HAaHUN 1 1 17.09
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay

6 Knaccuukanust XuMu4deckux 1 19.09 bubmmorexa [IOK
peakiui Mo pa3JIuyHbIM MMPU3HAKaAM ' https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IToHsITHE O TOMOr€HHEIX U 1 24.09 bubmorexa HOK
P ' ' https://m.edso0.ru/00adbe9a
TeTePOTr CHHBIX PEAKITUIX
[TonsiTHE 0 XUMHUYECKOM PaBHOBECHH.

8 DaKkTOpHI, BIUIIOIINE HA CKOPOCTD 1 26.09 buGmrorexa ITOK

pbl . p ' https://m.edsoo.ru/00adc28c
XUMHUYECKON peakIy U MOJ0KEHUE
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XHUMHUYECCKOI0 paBHOBECUSA

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bu6moreka [JOK

9 1.10
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 2JIEKTPOIUTHUECKON
10 I/IC(FZ)O na I/II/IpCI/IJIBHbIG U cinabnie 3.10 bubmorexa HOK
A HHATIH. ' https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6mmoreka [JOK
11 HounEble ypaBHEHUS PeaKAil 8.10
P peart https://m.edsoo.ru/00add448
XUMHWYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHUI B CBETE MIPEICTABICHUN 10.10 bubmorexa HOK
pun ' https://m.edso0.ru/00add5d8
00 JIEKTPOIUTHIECKOMN TUCCOITUALINN
XHUMHWYECKHE CBOMCTBA COJIEH B CBETE BuG 110K
noIMoTEKA
13 €IICTaBJICHUNA 00 15.10
TPEACTABICHHH . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOMN TUCCOIUALINH
bu6moreka [JOK
14 IIo €0 0JIM3€ CcoJIeH 17.10
HATHE O THAPOTH fren https://m.edsoo.ru/00add9d4
15 OO6o001IeHNe ¥ CHCTeMaTH3AIUS 2210 bubmotexa [JOK
3HaHUHN ' https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «PelieHue dxcnepuMEeHTAIbHBIX 24.10 bubmorexa [IOK
P ' https://m.edsoo.ru/00addbfa
3amay»
KonTtponpHas padora Ne2 o teme
17 «DIEKTPOJIUTHYECKAS TU CCOLIUALIUS 7.11 Bubmiorexa OK
p a HHATA. ' https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
OO6m1ast XapakTepUCTHKA TaJIOr€HOB.
18 XUMHYECKUE CBOMCTBA HA IIPUMEDPE 12.11 bubmorexa LIOK
puMep ' https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopos. CossiHast KHCIIOTA, 14.11 bubmotexa [JOK
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XUMHUYECKHE CBOMCTBA, MOTy4YCHHE,
MPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktueckas paborta Ne 2 mo teme

bu6moreka [JOK

20 «ITonyuenue coONSIHOM KUCIOTHI, 19.11
- . https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Brraucnenust mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIi, €Clii OJIUH U3 21.11 bubmorexa HOK
PEAIIIIL, A ' https://m.edso0.ru/00ade488
peareHToB JIaH B U30bITKE
OO611ast XapakTepUCTHKA JIEMEHTOB bubmmorexa [IOK
22 26.11
VIA-rpynms https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOIU(DHUKAIIUN CEPHI.
93 Haxoxnenue cepsl u €€ coequHEeHnI 5811 bubmuorexa LIOK
B IIpupojie. XUMHUYECKUE CBOICTBA ' https://m.edsoo.ru/00ade64a
cephl
24 CepoBo10po/1, CTpOCHUE, 310 bubmoteka IJOK
(bu3nYeCKre 1 XUMUYECKHE CBOICTBA ' https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KMCIIOTA,
25 ¢buznyecKkue 1 XUMHUYECKHUE CBOICTBA 5.12 butmmorexa [IOK
’ ' https://m.edsoo.ru/00adea28
MIpUMEHEHHUE
XUMHUYECKHE peakiuy, JIeKallue B
OCHOBE MPOMBIIIIEHHOTO CcIIoco0a
26 MOTYYEHUS CEPHOM KUCIIOTHI. 10.12 bubmuorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY’KaloIei cpeapl COeNNHEHUIMU
cephl
97 Beraucnenne MmaccoBoi 1071 BBIXOAa 1512 bu6mmoreka [JOK
HPOJIYKTA PEAKI[UU ' https://m.edsoo.ru/00adec8a
28 OO0mas XxapakTeprcTHKa JIEMEHTOB 17.12 bubmmorexa [IOK
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VA-rpynmsl. A30T, pacCIpOCTpaHEHUE
B NpUpoJe, GU3HUECKHUE U
XUMHYECKUE CBOKCTBA

https://m.edsoo.ru/00adeeab

AmMHak, ero Gu3n4ecKue u

bu6mmoreka [JOK

29 XHMHYECKHE CBOMCTBA, IOJyYCHUE U 19.12
e https://m.edso00.ru/00adf004
MIPUMEH CHUE
IIpakTueckas padorta Ne 3 o teme
30 «Ilonyuenne aMMuaka, U3y4eHHe ero 24.12 bubmorexa [TOK
N v > 3YH ' https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KHCIIOTa, € PU3nYECKHe U 26,12 bubmuorexa [IOK
XMMHYECKHE CBOMCTBA ' https://m.edso00.ru/00adf306
Hcnonb3oBanue HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHHEPAITBHBIX b LOK

nonmmorTeka

32 o0peHuii. XuMHUUYECKOe 9.01
YAODP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIIbl
COCTMHEHUSMH a30Ta
®ochop. Oxeup dpochopa u

33 (boc:li))o pHaSI KI/ICJ'I((I))Ta (b(blfm(q\e/:)cxne u 14.01 brbmorexa [TOK

p o ’ https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYeHUE
Hcnonbs3zoBanue gpocdaros B

34 KauyecTBE MUHEPAJIbHBIX y100pEHUH. 16.01 bubmmoreka LIOK
3arps3HeHne NPUPOTHON CPEIBI ' https://m.edso00.ru/00adfc20
¢dbocdaramu
Yraepoa, pacnpocTpaHeHHE B

35 pH I()) e gmsnzecxie U XUMUYECKHE 21.01 bubmorexa [JOK

p Up Ae ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcunsl yriaepoaa, ux Gu3ndecKkue u 2301 bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruyeckue npodieMsl,
28cBs3aHHBIE C OKCHJIOM YTJIepoJia

(v)

" bubmotexa [JOK

37 VYronbHas KHCIOTA U €€ COJIU 28.01 https://m.edsoo.ru/00ae006c
IIpakTueckas padorta Ne 4 mo teme

38 "ITosrydyeHue yriekucioro rasa. 30,01 bubmmoreka LIOK
KauectBennas peakius Ha kapOoHat- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIE TTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 4.02 bubmmorexa [IOK
https://m.edso0.ru/00ae054e
COCMHEHHUSX yriepoaa
N bubmoteka [JOK

40 Kpemnii it ero coenunettis 602 https://m.edsoo.ru/00ae080a
[Ipaktueckas paborta Ne 5. Permenue

41 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME 11.0 bubmotexa [JOK
«Baxxuelmme HeMeTallJIbl 1 UX https://m.edso00.ru/00ae0bf2
COCITUH CHHUSI
Kontponwshas padora Ne3 mo teme

42 «Baxxuenmme HemeTalIbl U UX 13.02 bubmorexa TIOK

https://m.edsoo.ru/00ae0el8
COEITMH CHUS
OO611ast XapakTeprCTHKa XUMUYECKHUX
AJIEMEHTOB — METAJIJIOB.

43 MeTtannuyeckasi CBSI3b U 18.07 bubmoteka [JOK
METaJUIMYecKasi KpUCTAJUINY €CKas https://m.edso0.ru/00ae103e
pemérka. dusnyeckue cBorcTBa
METaJIoB

44 XUMHUYECKHE CBOICTBA METAIJIOB. 20.02 Bbu6moreka [JOK

DNEeKTPOXUMUUYECKHUH psJl

https://m.edsoo.ru/00ael1156
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HaIpsHKEHUH MEeTaIoB

OO61me crocoObl MOyYeHHUS
Metay1oB. CiaBel. Beruucienus mo

45 aBHEHUSIM XUMHYECKUX PeaKInil 25.02 bubmorexa HOK
P pEaKtuH, ' https://m.edso00.ru/00ae1156
€CITH OJTUH M3 PEarceHTOB COJICPIKUT
IPUMECH
bubmioreka [IOK
46 11 27.02
OFATHE O ROPPOSHH METAIIOB https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
a7 4.03
[enormsie MeTanEt https://m.edso00.ru/00ael4b2
48 OKcuAbl U TUAPOKCHIBI HATPUS U 6.03 bubmoteka [JOK
Kaus ' https://m.edso00.ru/00ae14b2
49 [{es0uHO3EMENBHBIE METAIUIBI — 11.03 bubmotexa [JOK
KaJIbLIMI U MarHui ' https://m.edso00.ru/00ae15e8
bu6moreka [JOK
50 B 7| 13.03
DHHCHIIIE COCHMHCHHA KaIbUIA https://m.edso0.ru/00ae15e8
51 O606HjeHI/Ie M CHCTEMAaTH3aIHs 18.03
3HAHUH
59 JKEcTkoCTh BOIBI B CIIOCOOKI €€ 50.03 bubmioreka [IOK
yCTpaHCHUSI ' https://m.edsoo.ru/00ae1886
IIpaktnaeckas pabora Ne 6 mo Teme
53 “)IIZéCTKOCTL BOpBI U METOJBI €€ 3.04 bubmorexa IOK
" A A ' https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6mmnoreka [JOK
54 A i 8.04
JTEOMHHHH https://m.edso0.ru/00aelc64
55 AmpoTepHbIe cBOICTBa OKCHA U 10.04 bubmuorexa LIOK
TUIPOKCH/IA ' https://m.edso0.ru/00aelc64
56 Kenezo 15.04 bubmoteka IJOK
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Oxcunibl, THAPOKCUABI M COJIU XKee3a

bu6mmoreka [JOK

> (1) m xenesa (I11) 17.04 https://m.edso0.ru/00ae35e6
58 O606I.EICHI/I€ U CHCTEeMaTH3aIus 2204
3HaHUHN
[Tpaktuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME 24.04 bubmotexa [JOK
«BaxkHeiime MeTaibl U X https://m.edso0.ru/00ae3de8
COEJIMHECHUS
Brraucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIH, €CIIM OJIUH U3
60 peareHToB JaH B U30bITKE UJIH 59.04 bubmuoreka LIOK
COJCP)KHT MpUMECH. BrrauciaeHus https://m.edsoo.ru/00ae1750
MacCOBOMH /1011 BBIXO/A MPOAYKTa
peakuuu
61 O606IIjeHI/Ie U CUCTEeMaTh3aIus 505
3HAHUHN
Kontponwsnas padora Ned o teme
62 «BaxHeiime MeTaIbl U UX 6.05
COEITMH CHUS
63 BemecTBa n matepuansl B 8.05 bubmmorexa [IOK
IMOBCEIHEBHON )KU3HHU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE 13.05 bubmuotexa [JOK
OKpY’Karo1lei cpesbl https://m.edsoo.ru/00ae4270
Pousib xumMum B pelieHuu bubmorexa [IOK
65 15.05
9KOJIOTMYECKUX ITPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblii ypok. O0001IeHNE U 20.05 bu6mmoreka [IOK

cUcTeMAaTHU3alM 3HAHUU

https://m.edso0.ru/00ae0d0a
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67 PesepBHbIii ypok. O6001IeHNE 1 1 2205 bubmotexa [JOK
CUCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. O600111€HUE U 1 bu6mmoreka LIOK
CHUCTEMATH3aIlUs 3HAHUU https://m.edso0.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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