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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMMa o XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs COCTABJIECHA HA OCHOBE
TpeOoOBaHUN K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
obmero o6paszoBanus, mpeacraBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE (enepanbHOM
paboueil mporpaMMbl BOCIUTAHUS M C Y4ETOM KOHUENIMU MpPENoJaBaHHs y4eOHOTo mpenMeTa
«Xumus» B 00pazoBaTeIbHbIX oprannsanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumuM Aa€T MpeICTaBICHHE O LEIsIX, OOIIell cTpareruu OO0ydeHws,
BOCIIUTAHMUSI W Ppa3BUTUA OOydYalOIUXCS CpeICcTBaMU Y4YeOHOTO TMpeAMeTa, YCTaHaBJIMBAET
00s13aTeNbHOE MPEIMETHOE COJEpIKaHue, MPEAyCMaTpPUBAET pacIpelesieHue ero Mo KjiaccaM U
CTPYKTYpUPOBAHHUE 110 pa3jielaM U TeMaM IIPOrpaMMbl 10 XMMHUH, OIPEIENSIET KOJINYECTBEHHbBIE U
KAueCTBEHHbIE XapaKTEPUCTHUKU COAEPIKAHUS, PEKOMEHAYEMYIO TOCJIEeI0BAaTEIbHOCTh WU3YYECHUS
XUMHH C YYETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaIOMIMXCsl, ONPEACIeT BOSMOKHOCTH MIPEeMETa ISl Pealln3alui
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOW IMPOrpaMMBbl Ha YPOBHE
OCHOBHOTO 00I1Iero obpa3oBaHus, a Takke TpPeOOBaHHI K pe3ynbTaraM OOyYeHHsS XUMHH Ha
YpOBHE LieTiell M3y4eHUs! MPEeAMETa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHON NEATEIbHOCTU
00yJaroIIerocs 0 OCBOCHUIO YI€OHOTO COICPIKAHMSI.

3HaHUE XUMHH CIY)KUT OCHOBOW it (HOPMUPOBAHHUS MHUPOBO33PEHUsI 00yUarOIIErocs, ero
MIPEJICTABICHU O MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMBIE XUMHUEH
MPEJCTAaBICHNUS O B3aMMOIPEBPALLCHUSX SHEPTUM U 00 3BOJIIOIUM BELIECTB B MPUPOJE, O MYTAX
peuieHns ria00albHBIX MPOOJEM  YCTOWYMBOIO pPAa3BUTHS YEJIOBEYECTBA —  CHIPHEBOW,
SHEPreTUUECKOH, MUILEBOM U AKOJIOTMYECKOM 0e30nacHOCTH, MPo0JIeM 3ApaBOOXPAHEHNUS.

N3yyenue xumuu:

CIOCOOCTBYET pealln3allii BO3MOXKHOCTEH JJIsi CaMOpPa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHAIBbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN O0ydarommxcs,
HaBbIKOB ~ MX  CaMOCTOSITENbHOM  y4yeOHOM  JAEATEIbHOCTH,  JOKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B IOBCEJHEBHOM JKM3HH, TaK M B
po¢ecCHOHATILHOMN 1eATENIbHOCTH;

3HAKOMUT CO creu(pUKOI HAyYHOTIO MBILIUICHHUS, 3aKJIaIbIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIsI/Ia
Ha €JMHCTBO IMPHUPOJbl M YEJIOBEKa, SBIAETCS OTBETCTBEHHBIM JTaloM B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4YaIOLINXCS;

CHocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUAM, K TpPUpOJE, K YeIOBEKYy, BHOCHUT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHHE
o0ydJaronmxcs.

JlanHble HampaBiieHHs B OOy4Ye€HHUM XHMHUHU OOECIEeUMBAIOTCA CIEHU(PUKON COAep KaHUs
y4eOHOT0 MpeaMeTa, KOTOPBIN SBIISETCS MeIarornyecky aaanTUPOBAaHHBIM OTpakeHHeM 0a30BOM
HayKH XMMHUHU Ha ONpesIeIEHHOM JTare € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 0OOIIero oOpa3oBaHMs OPHUEHTHUPOBAH Ha OCBOEHHE
00y4aroImMMHUCs CUCTEMbI NIEPBOHAYAIBHBIX MOHATUH XMMHH, OCHOB HEOPraHMYECKOW XUMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUYMMBIX IIOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XUMHHM C(HOpPMHUpPOBaHA Ha OCHOBE CHCTEMHOIO
noaxona kK e€ mizydenuro. ConepikaHue CKIAABbIBAETCS W3 CHUCTEMBbI MOHATUH O XHMHUYECKOM
9JIEMEHTE M BEIIECTBE M CHCTEMBl TMOHATHA O XUMHUYECKOW peakuumu. O0e 3TH CHUCTEMbI
CTPYKTYpHO OpraHW30BaHbl IO NPHUHLHUIIY IOCJIEJOBATEIbHOIO Pa3BUTUs 3HAHUH HA OCHOBE
TEOPETUYECKUX MPEICTaBICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINY BELIECTB B pACTBOPaX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKHU IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIITOJIHSS
(GyHKIMN OOBSICHEHHS U TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3ZMOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHue MPOrpaMMbl MO XHMHH CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTABJIAIOLIEH HAy4yHOM KapTUHBI MHpPa B JIOTHUKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHMIO U METOJaM I03HaHus B Hayke. M3yueHune Xxumuu
MIPOUCXOUT C MPHUBJICUCHUEM 3HAHUHN U3 PaHEe N3YUCHHBIX YUeOHBIX MpeaMeToB: «OKpyKarouuil
Mupy, «buonorus. 5-7 knaccee» u «dusnka. 7 Kiacey.

[Tpu “3ydeHUH XUMHUM NPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYECKON AEATEIBHOCTH YEJI0BEKA U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOU KYJbTYphl. 3ajaya ydyeOHOro mpeaMeTa COCTOMT B (HOPMHpPOBAHHUH
CUCTeMbl XMMHMYECKUX 3HAHUN — BaXHEHIIUX (HaKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHHUH, JIOCTYITHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
NpUOOLICHNN K HAYYHBIM METOAAM TO3HAaHUS MPU M3yYCHUHU BEIIECTB M XMMUYECKUX PEaKIHUi, B
GbopMUpPOBaHMM U PpA3BUTUM I[IO3HABATENbHBIX YMEHUH U UX TMPUMEHEHHHM B Yy4eOHO-
MO3HABATENBbHOM M y4eOHO-HMCCIIeI0BaTeNbCKON AEATENbHOCTH, OCBOCHUU IMpPaBUI 0€30IacHOTO
oOpallleHusi ¢ BeIleCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3yuyeHMHM XUMHUHM Ha ypPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs Ba)XHOE 3HAUYEHUE
puoOpenu Takue ey, Kak:

— (hopMupoBaHHE HHTEIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY TPUHATHIO pPEIIeHUH, CHOCOOHOW aJanTUpOBAaThCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJIeHHOCTb OOYYEHHs Ha CHCTEMaTH4yecKoe TMpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENTLHOM MMO3HABATENHHON ACSITENFHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (DOPMUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEHN K XUMUU;

— oOecrieyeHne YCIOBUM, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OOY4YaIOUIMMUCS —OIIbITa
pa3HoOoOpa3HON NEesATETbHOCTH, MO3HAHMS M CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;

— ¢dopmupoBanue oOmel GHyHKIIMOHATBFHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qyclie YMEHUN OOBSACHATh U OLIEHUBATH SIBJICHUS OKPY’KAIOIEro MUPA, UCIOJIB3YS 3HAHUS U OIIBIT,
MOJIyYeHHBIE TIPU W3YYEHWU XUMHUH, NMPUMEHSITh UX MPHU PEUICHUH MPOoOJieM B MOBCEAHEBHOU
KU3HU U TPYJOBOU JEATENBHOCTH;

— ¢opMupoBaHrEe y OOyYaIOIIUXCS TYMAHUCTUYECKUX OTHOLICHWH, TOHUMaHUS I[EHHOCTH
XUMHUYECKUX 3HAHUU ISl BBIPAOOTKM SKOJOTHMYECKH IIeJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JAEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3J0POBbS M OKpY)KaIOLIEH IPHUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBAIMHM K O0Y4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHMIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouIIa U HAIIPAaBICHHOCTH AaJbHEUIIEro 00yueHHs.

OOmee yuCIO YacoB, OTBEACHHBIX Ui M3YYEHHs] XUMHH Ha YPOBHE OCHOBHOIO OOIIETro
oOpasoBanms, coctaisieT 136 yacoB: B 8 kiracce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68
4acoB (2 yaca B HEZIETIO).






COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

IIpeamer xumuu. Ponb XMMHUM B KU3HM 4YelloBeKa. XUMHUs B cucTteMe Hayk. Tema u
BeulecTBa. Pu3nueckre CBOICTBa BeleCTB. ATperarHoe cocTosHue BeuiecTs. [lonsaTue o Meronax
MO3HaHUs B XUMUH. YucTele BeniectBa U cMecH. CriocoObl pa3eneHust CMECEH.

ATOMBI U MOJIEKYJIBI. XMMUYECKHE 31€MEHThI. CUMBOJIBI XUMHUYECKUX 3J1€MEHTOB. [IpocThie
U CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyina. BaJeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTeNnbHas aromHass Macca. OTHocuTenbHasE MOJEKYJspHas Mmacca.
MaccoBast 1011 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUN.

KomnuectBo Bemecrsa. Moib. MoisipHast macca. B3auMocBs3b KOJIM4eCTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €TUHHII BemecTBa. Pacuérel mo opMynamMm XMMHUYECKHX COSAMHEHHH.

duznyeckue U XUMHUYECKUE SIBICHUA. XUMHUYECKas peakuuss M €€ MpU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeLECTB. XUMHUeckue ypaBHeHus. Kiaccuduxanus XMMHYECKUX peakiuii
(coemuHeHuUs, pa3IoKeHHS, 3aMeIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYJOH, MpaBmiaMu paboTel B jabopaTopuu U NpHEMaMU
oOpalieHuss ¢ J1abopaTopHbIM OOOPYAOBaHMEM, M3Y4Y€HHUE U ONHUCAHUE (PU3UYECKHX CBOWCTB
00pa31loB HEOPraHWYECKUX BEILIECTB, HAOMOeHNE U3NUecKuX (TUIaBIeHUE BOCKA, TastHUE JIbJA,
pacThpaHue caxapa B CTYyNKe, KMIIEHHE M KOHJIEHCAlUs BOJbl) U XMMHUYECKUX (FOpEHHE CBEYH,
MIPOKaJIMBaHNWE METHOU MPOBOJIOKH, B3aUMOJIEIICTBHE Mella C KUCIOTOM) SIBIEHUN, HaOI0IeHE U
OIHMCaHMEe MPU3HAKOB MPOTEKaHUsS XUMHMUYECKUX peaklUuil (pasjoxeHue caxapa, B3auMoJieiicTBHe
CepHOM KHCIOTHI C XJOpuaoM Oapus, pasznoxkeHue ruapokcuna meau (ll) mpm HarpeBanum,
B3aUMOJICHCTBHUE kKere3a ¢ pacTBopoM conid menu (1), mzydenue crnocoOoB paszieneHus cMeceil: ¢
MTOMOUIbI0 MarHUTa, (QUJIbTPOBAHKE, BHIIAPUBAHUE, TUCTHIUIALMS, XpoMaTorpadus, IpoBeIecHUE
OUYUCTKM TIOBapE€HHOM coyid, HAOJMIOJEHHWE U ONHMCAHME pE3yJbTaTOB IPOBEJIEHUS OIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHUS MacChl, CO3/JaHNEe MOJieNieil MoJIeKyT (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razos. CocraB Bozayxa. Kuciaopon — 35eMEHT M IPOCTOE BELIECTBO.
Haxoxnaenue xucnopona B npupoje, Gpu3nyecKkue U XMMUYECKUE CBOICTBa (peaklnHu TOpeHus).
Oxcunpl. Ilpumenenue kucnopona. CrnocoObl MOMy4YeHHs KHUCIOpoJa B JabopaTopuM |
NpoMBIIIIEHHOCTH. KpyroBopot kuciaopoga B mpupoge. O30H — amgoTponHas MOAU(PUKAIUSL
KHCIIOpO/Ia.

TeroBoit 3dexT XUMUYECKOW peakluu, TEPMOXHMUYECKUE YpaBHEHHS, 3K30- H
SHAOTEPMHUUYECKHE peakuuu. TOIuMBO: yrodb M MeETaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
MApHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bopopon — anemeHT u npoctoe BeecTBo. HaxoxaeHue Bogopoaa B npupoje, puznyeckue
1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOcOObI noydyeHus. Kuciaotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcrBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacblmennsie u
HEHACBILICHHBIE PAacTBOpBL. PacTBOpuMOCTh BemecTB B Boxe. MaccoBas 10 BeEIIECTBa B
pacTtBope. XUMHYECKHE CBOMCTBA BOAbl. OCHOBaHMS. Ponb pacTBOpoB B MpUpOAE W B KU3HU
yenoBeka. KpyroBopor BOAbl B NpUpOAE. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa M OYMCTKa
IIPUPOJHBIX BOJ.



Knaccudukanmust Heopranwmdeckux coenuHennid. Oxcuapl. Kiaccudukamus OKCHIOB:
coseoOpa3ymomne (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu0B. duznyeckue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcHoBanus. Kraccudukanus ocHOBaHUN: MIETOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuidl. Pu3nuecKMe M XUMHUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccugpukanus kucnor. Homenkiatypa xucinor. Ou3nveckrne U XUMHUYECKUE
cBoicTBa KUCIOT. Psin aktuBHOcTH MetaiuioB H. H. bekerona. [lonydyenne kucnor.

Comu. Homenkiarypa coneil. @uznyeckre M XUMUYECKUE cBoWcTBa cosei. [lomydenue
COJIEH.

['eneTnueckast CBA3b MEXKYy KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeelIeHne COJep:KaHUs KHCIOpOAa B BO3AyXe, MOJIy4eHHE, COOMpaHHe,
pacro3HaBaHUE W HW3Y4YEHUE CBOWCTB KHUCJIOpOJAa, HAOIOJIEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM W YCJIOBHSI BO3HHUKHOBEHHUSI M TIPEKpAIICHHs TopeHus (moxkapa), 03HaAKOMIICHHE C
oOpa3laMid OKCHJIOB M OIUCAaHHE WX CBOWCTB, MOJy4YeHHE, CcOOMpaHUE, paclO3HABaHHE U
U3y4eHHE CBOKMCTB Bomopoja (ropeHue), B3aumojencTBue Bomopoaa ¢ okcuzom wmeau (11)
(BO3MOHO HCIIOJIB30BAHUE BHICOMATEPHAIOB), HAOIOACHUE 00PA3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEAOBaHHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MaccOBOM J0J€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTasiaMd (HaTpUeM M KajbIlMeM) (BO3MOXHO HCIOIb30BaHHUE
BHJICOMATEPHAIOB), HMCCJIEIOBAaHUE OOpA3IlOB HEOPTAaHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOII0JIeHNe WU3MEHEHUs OKPACKW HHAMKATOPOB B PACTBOPAX KHUCIOT WM IIEJIIOYEH, U3ydCHHE
B3aumMoJeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOIi KUCIOTHI, KUCTIOT ¢ METalIaMH, PEaKIIHii
HEWTpanu3aluy, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHE OJIHOIO MeTalljia JPyruM
W3 pacTBOpa COJHM, pEHICHHE OKCIEPUMEHTAIBHBIX 3a/ad Mo TeMme «BaxHeimme Kiacchl
HEOPTraHUYECKUX COCTMHECHHI.

Ilepuoauyeckuii 3axoH u Ilepumoanyeckasi cucrema xumudeckux djiementros JI. M.
MenpeneeBa. CtpoeHne aToMoB. XMMH4YeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[TepBble MONMBITKH KIacCU(PUKAIIMN XUMHUECKUX 31eMeHTOB. [loHSITHE O Tpymnmax CXOIHBIX
3J€MEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHbIE METAIIJIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUABI U TUIPOKCHJIBL.

Ilepuonnueckuii 3akoH. Ilepuogumueckass cucrema xumuyeckux snementoB . .
MenpeneeBa. KopoTkonepuonHas u umHHomnepuonHas (opmbl Ilepuoanueckoil cucteMbl
xumuyeckux osnemeHroB JI. M. Menneneea. Ilepuonel u rpymnmbl. DU3NYECKUH CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX szep. M3otonel. DnekTpoHbl. CTpoeHUE dIEKTPOHHBIX
obGomouek atromMoB mepBbIXx 20 xuMuueckux a3yeMmeHToB Ilepmommueckoit cucremsr J[. U.
MenaeneeBa. XapakTepucTUKa XMMHUUYECKOTO 3JIEMEHTa IO €ro nosioxeHuto B llepuoanyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOIAM.

3nauenue lleproguueckoro 3akona u I[lepuoanueckoid cUCTEMbl XMMUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKU U npakTUku. J[. . Mennenees — y4€HbIN U IpayKJaHUH.



Xumuueckas CBA3b. KoBanentnas (monsipHas u HENoJsipHast) CBS3b.
DNEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBSI3b.

Crenenb okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccsl okuciaeHus
1 BOCCTaHOBJIEHUS. OKHCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lloB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCH A ITUHKA
C pacTBOpaMH KHCJIOT U IIeJIOYei, MPOBEACHUE OIbITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpEeHHEe, PEaKIIUU PA3JI0KEHUs, COSTUHEHUS).

Meosricnpeomemmnle ceazu

Peanuzanus MeXnpeaMETHBIX CBA3€H NPU U3YYEHUM XUMHUU B § KJIACCE OCYIIECTBIISETCS
gyepe3 UCTOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M TMOHSITUMN, SIBISTFOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ure ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHaIU3,
CUHTE3, KIAacCU(PUKANUS, TEPUOANIHOCTh, HAONIOJCHUE, OSKCIICPUMEHT, MOJICIHPOBAHUE,
HW3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®du3nka: Marepus, arToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, HN30TOMbI,
PaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHME BeIIeCTBa, Ta3, (M3MUSCKUE BEIMYUHBI, CIUHUIIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE31561, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/IbI, MOJE3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuoanueckuii 3akoH. Ilepuomuueckas cucrema Xxumuuyeckux dnementos [ .
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB
MEPBLIX TPEX MEPUOIOB, KalMsl, KadblUd U UX COCIUHEHHH B COOTBETCTBHUHU C TOJOKCHHEM
snemMeHToB B Ileproanueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XWMHUYECKOW CBSI3U. THUIBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTH CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUAa XUMHYECKOU CBSI3HU.

Knaccudukanuss m HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHWYECKUX COEIMHEHUM, TeHEeTHYecKas
CBSA3b HEOPTraHWYECKUX BELIECTB.

Knaccudukanuss XUMHYECKUX PEaKIUi MO Pa3INYHBIM MPU3HAKaM (IO YHCIYy U COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY d(PEKTy, 0 H3MEHEHHIO CTENIEHEH OKUCTICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpaTMMOCTH, 10 Yy4YaCTHIO Karajam3aTopa). OJK30- U
SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonste o ckopoctu xumuueckoi peakiuu. [loHsTHE 00 OOpPaTUMBIX W HEOOPATUMBIX
XUMUYECKUX peaknusx. [loHsATHEe O TOMOTeHHBIX W TEeTEPOreHHBIX peaknusx. [loHsTue o
katanuse. [lonarue o xumMuueckoMm paBHOBecuH. DakTOpPbI, BIUSIOUIME HA CKOPOCTh X UMUYECKON
pEeaKIK U MOJ0KEHUE XUMUYECKOI'O0 PAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CoOCTaBlIEHWE YPABHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOTO OaaHca.



Teopusi 3JIEKTPOJUTHYECKOM IUCCOLMALAUA. DJIEKTPOJIUTHl U HEAIEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M IUCCOLMALNY BEILIECTB C Pa3JIMYHBIMU BHJIaMU XUMHUYECKOH cBsi3u. CTeneHb
nuccouuanui. CHIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

Peakiun moHHOro obMeHa. YcIoBHS NMPOTEKaHHWsl peaklUuil MOHHOrO OOMEHa, MOJHbIE U
COKpallléHHbIE MOHHBIC ypaBHEHHUsA peakiuil. CBOWCTBAa KHCJIOT, OCHOBAHMH W COJIEH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPOTUTHUYECKON aucconranui. KadecTBeHHbIE peakIuy Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB W HEMeTauloB (rpaduTa W ajmasa), CJIOXKHBIX BEIIECTB (XJOpHIA HATpuUs),
HCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTHM XHMMMUYECKOM pEaKIUH OT BO3AECHUCTBUSA Pa3IMYHbIX
(bakTOpOB, HCCIIEOBAHUE 3JEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUALNU
KHCJIOT, 11eno4el U cosieil (BO3MOXKHO UCIIOJIb30BaHUE BUIE0 MAaTE€pHUajIoB), IPOBEIEHUE OIBITOB,
WUIIOCTPUPYIOLINX HPU3HAKK MPOTEKaHUs peaklUuil MOHHOTo oOMmeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbl), OMBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX pPEaKLUUi (TOpeHHe, PeakUUU pPas3sIoKEHUs, COeIMHEHMs), PaclO3HaBaHUE
HEOPraHWYECKUX BELIECTB C IIOMOIIBI0 KAuYEeCTBEHHBIX pEakUMi Ha MOHBI, pELICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmast xapakTepucTuka rajoreHoB. OcCOOEHHOCTHM CTPOEHHS AaTOMOB, XapaKTepHbIE
crereHn okucieHus. CTpoeHue M (U3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMUYecKHEe CBOICTBAa Ha MpuMepe Xjopa (B3aMMOEHCTBHE C MeTaljlaMH, HeMeTallJlaMH,
niesioyamu). XsoposojopoA. CossiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJIy4€HUE, IPUMEHEHUE.
JlelicTBue XJIOpa M XJIOPOBOAOPOJA HAa OPraHM3M 4YelloBeKa. BaxHeWlime XJIOpuAbl U UX
HaXO0XJCHUE B IPUPOJIE.

O6mass xapakrtepuctuka saemMeHTOB VIA-rpynmbel. OcoOEHHOCTHM CTpPOEHHUST AaTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHune U (U3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOPOAa U cepbl. AJJIOTPONHbIE MOJU(PHKAIMK KHUCIOPOAa M Cepbl. XUMHUECKHUE CBOWCTBA
ceppl. CepoBoOpOs, CTpOEHHE, (U3NYECKHEe U XUMHMYEecKHe CBOMCTBA. OKCHIBI Cepbl Kak
MIPEICTaBUTENIN KHUCIOTHBIX OKCHA0B. CepHas KHUCIOTa, (PU3MYECKHME U XMMHYECKHE CBOICTBa
(obmmuMe Kak MpeCcTaBUTENs Kiacca KUCIOT U crenrduyeckne). XuMHUUYeCKHe peakiiy, Jiexaline
B OCHOBE NMPOMBIIUIEHHOTO CII0c00a NOTy4YeHUs: CepHON KUCIOTHI. [IpuMeHenne cepHOit KUCIIOTHI.
Conmu cepHOM KHCIIOTHI, KadecTBEHHas peakius Ha cynbdar-uoH. Haxoxnenue cepbl u e€
COCIMHEHUI B NpuUpoJie. XNUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMHU CEphI
(KUCIOTHBIE JOXKAM, 3arpsI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpaIllEHUSI.

OOmass xapakrepuctuka »3ieMeHToB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTEMEHM OKUCIEHUs. A30T, paclpoCTpaHEeHHE B Hpupoie, (usnueckue u
xumuueckue cBoiictBa. KpyroBopot asora B mpuposae. AMMHaK, ero pU3NYecKue U XuMHYECKHe
CBOICTBa, nosyueHue u npumeHenue. Conu aMMOHMS, UX (PU3NUECKHE U XMMUYECKHUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha HMOHBI aMMOHMs. A30THas KUCIIOTa, €€ IOJydYeHHE,
¢usnyeckue W XUMHUYECKHE CBoOiicTBa (0OImMe Kak WpPEACTaBUTENs Kiacca KHUCIOT U
cneun¢uyeckue). lMcrnonb3oBaHue HUTPATOB M COJEH aMMOHHUS B KadeCTBE MHHEpPaIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arps3HEHHE OKPYXKAIOIIEH Cpellbl COCIMHEHHSIMHU a30Ta (KUCIOTHBIC
JOXM, 3arpsi3HEHHE BO3/AyXa, MOYBBI M BOA0EMOB). Pochop, amwIoTpomHble MOIU(DUKAIUH
dochopa, pusuueckue u xummuueckue cpoiicrBa. Oxcua docdopa (V) u docdopnas kuciora,



¢dbu3mvecKkue W XUMHYECKHE CBOMCTBa, moiydeHue. Mcmomp3oBanue ¢ochaToB B KadyecTBE
MUHEPAIbHBIX YI0OpEHHHA.

OO6mas xapakrepuctuka 3meMeHToB |VA-rpynnbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENEHM OKMUCIECHUA. YTIIIEpOoJ, auIOTPOIIHble MOAM(UKALNYU, PACIPOCTPAHEHUE B
npupoje, puznyeckre U XUMU4eckue cBoictBa. Ancopouus. Kpyropopor yriepoja B npupoze.
Oxcunpl yriepoaa, ux (pU3MUECKHe W XMMHUYECKHE CBOWCTBA, ACWCTBUE HA KUBBIC OPraHU3MBI,
MOJIyYCHUE M MPUMEHEHHE. DKOJIOTMYECKHe MPOOJIeMbl, CBs3aHHbIC ¢ okcuaoMm yriepoaa (1V),
TUNoTe3a IJ100aJlbHOr0 MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIM 3 ¢eKkT. YroipHas KuCioTa U €€
CONM, MX (U3MYECKHEe M XMMHUYECKHE CBOWCTBAa, INOJydeHHE M IpuMeHeHue. KauecTBeHHas
peakius Ha KapOoHaT-uOHBI. Mcnonb30Banne kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHayanpHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUAX YyIiepoja
(MeraH, 3TaH, 3TUJIEH, alleTUIEH, ITAHOJI, TJIUIEPHH, YKCyCHas KucioTa). [IpupojHble HCTOUHUKN
YII€BOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(TH), MPOAYKTHI UX MepepaboTKu (O€H3UH), UX POJb B
OBITY W TPOMBIIUICHHOCTU. [loHATHE O OMOJOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, Oenkax,
YIJIEBOAAX — M HMX pOJM B JKM3HM YeJOBeKa. MaTepuallbHOE€ EIMHCTBO OPraHUYeCKUX MU
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckne U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE U IPUMEHECHHUE.
Coenunennss kpemHust B mpupoge. OOmme mpencraBieHuss o0 oxcuae kpemuus (IV) wu
KpeMHHEBOH kucinoTe. CHIIMKAThI, UX UCHOJb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelime
CTPOUTENIbHBIE MaTepuaibl: KepamMHKa, CTEKJO, ILeMeHT, OeToH, »xene300eToH. [IpoGiemsl
0€3011acCHOT0 UCIOIb30BAHMSI CTPOUTEIBHBIX MAaTEPUATIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yyeHne 0o0pa3ll0OB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHON KHCIIOTHI, IpPOBEIECHUE
KayeCTBEHHBIX pPEaKlUil Ha XJIOpUI-MOHBI M HaONIOIEHUE MPU3HAKOB MX MPOTEKaHMS, OINBITHI,
oTpaxarwlue (U3NYecKue W XUMHUYECKHE CBOMCTBA TajloOT€HOB UM HMX COEAMHEHUH (BO3MOXHO
WCIOJIb30BaHNE BUJEOMATEPHUAIOB), O3HAKOMJIEHHE C oO0pa3lamu XJIOpHA0B (TajlOreHHIOB),
O3HaKOMJIEHHE ¢ oOpa3maMu cepbl M €€ COeAMHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHHE
BUJleOMATEepHaIoB), HaOIOAeHUWe mpolecca OOyrIMBaHUS — caxapa 1OJ  JCHCTBUEM
KOHILEHTPUPOBAHHON CEPHOM KHCJIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBJIEHHOHN CepHOM
KHCIIOTBI, NMPOBEJACHNE KAaYECTBEHHOW pEaKIUu Ha Cylb(arT-noH M HaOMIOJeHHE MpH3HAKa eé
NpOTeKaHMs, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMHU a30Ta, (ocdopa W MX COEAMHEHHM
(BO3MOXKHO MCITIOJIb30BaHKUE BUAEOMATEPHUAIOB), 0Opa3liaMi a30THBIX U (HocOpHBIX ynoOpeHuil,
MoJIyueHue, coOupaHue, pacro3HaBaHHME W U3Y4YEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBEHHBIX peaKIuil Ha HOH aMMOHMS U (pochaT-uoH U M3yUYeHHE MPU3HAKOB UX MPOTEKaHUS,
B3alMOJICIICTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHCJIOTHI C MEIBIO (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAJIOB), U3YUEHHE MOEIeH KPUCTAIUINYECKUX PEIIETOK aaMasa, Tpadura, QpymiepeHa,
O3HAaKOMIJIEHHE C IPOLIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOrasa, IOJIy4YeHHE, COOMpaHue, paclo3HaBaHME M HW3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Tra3a, MPOBEJACHHWE KAueCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBI M
U3Yy4eHHE NPU3HAKOB MX MPOTEKaHHsA, O3HAKOMJIEHHE C TPOAYKIUEH  CHUIMKAaTHOU
IIPOMBIIIICHHOCTH, PELLICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelne HeMeTalbl U ux
COEAMHEHUS.

Metayibl M X COeITMHEHUS

OO0mrast XapakTepUCTUKAa XMMUYECKHX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX TOJIO0KEHUS
B Ilepuonuueckoit cucreme xumuueckux anemeHToB [[. M. MenzaeneeBa u CTpOEHUS aTOMOB.



Crpoenne metaiioB. Metammnueckass CBsI3b M METAUIMYECKAs KPUCTAJUIMYECKas pPEIIETKa.
DNEeKTPOXUMUYECKUN psifl HanpsbDKeHUl MeTawioB. (Du3nueckue W XUMHUYECKHE CBOWCTBA
MeTauioB. O0mue crnocoObl momydeHus MetamioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIC
CrocoObl 3aIuThl UX OT Koppo3uu. CmaBbl (CTalb, YyryH, AIOPaIOMUHUM, OpoH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: nonoxkeHue B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /.
W. MeHnneneeBa, CTpOEHME UX aTOMOB, HAaXOXKJIeHHE B npupone. Pusnueckue U XUMHUYECKUE
cBoiicTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HAaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[[{erouHO3eMENBbHBIE METAIIBI MATHUN U KaJbLUI: 10J0KEeHHE B Ilepruoanueckon cucreme
xumuueckux sneMeHTtoB JI. M. MenneneeBa, CTpOEHHE MX aTOMOB, HAaxO0XJAEHUE B IPHUPOJE.
dusznueckue U XMMUYECKHE CBOMCTBA MarHusl M Kaiblus. BakHelllne COEIMHEHMS KalbIUs
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxkenue B Ilepuonmueckoil cucteme xumudeckux oasemeHtoB [ U.
MenpeneeBa, CTpO€HUE aTOMa, HAXOKJAeHUE B npupoae. Ouzndyeckue U XMMHUECKHUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHUIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepumonuueckoir cucreme Xxumuueckux »ssementoB [J[. .
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJEHUE B npupoae. Ouzndyeckue U XMMHUECKHUE CBOMCTBA
xeneza. Oxcuapbl, ruapokcuspl U comu xeneza (ll) u xenmeza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMu METAJIJIOB U CIJIAaBOB, MX (PU3NYECKUMH CBOWCTBaMU, U3yUYEHUE
pe3yIbTATOB KOPPO3UHU METAIOB (BO3MOXHO MCTOJIB30BaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSL OKCHMJIa KalblMsl W HaTpus C BOAOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEIOBaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOpPEHHs Kele3a B
KHCIIOposie  (BO3MOXKHO  HCIIOJIb30BAHME  BUJEOMATEpHUaJOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX peaklUUi Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, IIUHKA, kene3a (Il) u xenesza
(1), memu (1), HabarOIEHME W OMUCAHUE MPOILECCOB OKpAIMBAHUS IJIAMEHH HOHAMHU HATPHS,
KaJgusl M KaJblUs (BO3MOXKHO MCIIOJIb30BAaHHE BMJICOMATEpHANIOB), MCCIeAOBaHHE aM(OTEpHBIX
CBOMCTB TMJpPOKCHA AIIOMHHMS U THIPOKCUA IIMHKA, PELHICHHE AKCIEPUMEHTANIbHBIX 3a7ad IO
Teme «BaxkHelmme MeTalyIbl U UX COCTMHEHUSI.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuansl B IOBCEJHEBHOM >KM3HM 4eJIOBeKa. be3onmacHOe HCIOJIb30BaHUE
BEUIECTB W XHUMHUYECKUX peakiuii B ObITy. IlepBas momompb OpH XUMHYECKHUX OXOrax H
OTpaBJICHUSIX.

XVMMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpeabl (MpeieibHas AONYCTHMas KOHLEHTpaLus
BeriecTs, nanee — [1JIK). Poiab xumuu B perieHnu 3K0I0rn4eckux mpooieM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEpUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH NpPU U3YyYEHUH XUMHUHU B 9 Kjacce OCYHIECTBIISETCS
Yyepe3 UCMOIb30BaHUe KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHITUMN, SIBISIIOIIUXCS
CUCTEMHBIMU JJI OTAEIIbHBIX MPEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0ue ecTeCTBEHHO-HAYUHBIC MOHATH: HAy4YHbIN (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAJIM3,
CHHTE3, Kiaccu(uKaluus, TMEpUOANYHOCTb, HAOIIOJCHNUE, OKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEeHHue, MOJIEIb, SIBJICHUE, TAPHUKOBLII 3(PPEKT, TEXHOJIOTHUS, MaTEpHAIIBI.



®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHUJ, H3OTOIIbI,
PaIMOAKTUBHOCTh, MOJEKYJa, SJICKTPUYECKUM  3apsii, NPOBOJHUKH, TMOJYNPOBOAHUKH,
TMBJICKTPUKHU, (OTOIIEMEHT, BEUIECTBO, TENO, 00BbEM, arperaTHOe COCTOSHHE BEIECTBAa, TIas3,
pacTBOp, PaCTBOPUMOCTh, KPUCTAJUTHYECKas pelIéTKa, CIUIaBbl, (PM3HMUECKUE BETUYUHDI, €AMHUIIBI
M3MEpeHus, KOCMHYECKOE MPOCTPAHCTBO, TUIaHEThI, 3BE31b1, ColHIIE.

buonorus: ¢orocunres, npixaHue, Omochepa, IKOCHUCTEMa, MHUHEpaIbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPOJIbl, MOJIE3HbIE UCKOMIAEMBbIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuyHOCTHBIE pPE3yNbTaThl OCBOEHHMS MPOTrPaMMbl OCHOBHOIO o00mero o0Opa3oBaHus
JOCTUT'alOTCA B XOI€ O6yT-I€HI/I$I XUMHUHU B €IUHCTBEC yqe6H0ﬁ A BOCITUTATEIbHOM JACATCIIBHOCTH B
COOTBCTCTBHHU C TpaAUIIHMOHHBIMU pOCCHﬁCKHMH COMOKYJIbTYPHBIMU U NYXOBHO-HPABCTBCHHBIMHA
LEHHOCTSIMM, MPUHATBIMU B OOLIECTBE MpaBUJIaMM M HOPMaMH IOBEICHHUS U CIOCOOCTBYIOT
IIpoIieccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLMATTU3ALUH 00YUYaIOIIUXCSl.

JInuaOCTHBIC pPE3yIbTaTbl OTpPaAXAKOT TOTOBHOCTH 06yqa}01u1/1xcs1 PYKOBOJACTBOBATLCA
CHUCTEMON ITO3HUTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paclHIMpCHUEC OnbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LEHHOCTHOI'O OTHOIIEHHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJI€eAuK, ITOHHMMAaHHA 3HA4YCHUA XUMHYECKOHN HAayKHM B JXHU3HU COBPEMCHHOI'O O6HICCTB3,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOM MH(pOpManueil 0 MepeAoBhIX TOCTHKEHUSX M OTKPBITHUSIX
MHUpPOBOW M OTEUECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00 yCTpoiicTBe
MUpa 1 00IIEeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEJICTaBICHUS] O COLMAIBHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJIJICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOH, y4eOHO-
HCCIIEIOBATENbCKOM, TBOPUECKOW U JIPYTHX BUAAX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH ACATCIIBHOCTH IIPU BBIIIOJIHCHUN y‘-Ie6HI)IX, II0O3HABAaTCJIbHBIX 3a/la4, BBIITOJITHCHHUHN
XUMHUYECKHX HKCIIEPUMEHTOB, CO3/1aHUU YU€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U
B3aMMOIIOMOIIM B TIpoIecce 3TOM yueOHOH JesATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
IMMOBCACHUE 1 IMOCTYIIKU CBOUX TOBapPIHIeﬁ C MMO3UIIMHU HPABCTBCHHEBIX U IMPABOBBIX HOPM C y‘IéTOM
OCO3HaHUS MOCIIEJICTBHUM ITOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  MPEACTABICHUS O  BEIIECTBE W XHMHUYECKOM  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKM U COCTaBISIOIIUE OCHOBY IS
MIOHMMAaHMsI CYIIIHOCTH Hay4yHOW KapTHHBI MUPA, IPEJICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
PasBUTHUA MMPUPOALI, B3aUMOCBA34X YCIOBCKA C HpI/IpO,Z[HOﬁ cpenoﬁ, 0 pOJin XUMUH B IMMO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

[IO3HABATCIIBHBIC MOTHUBBI, HAIIPABICHHBIC HA IIOJIyYEHHWE HOBBIX 3HAHUM 10 XHWMHH,
HeoOXoAuMBIE Uil OOBSICHEHHs HAOJMIOJAEMBIX MIPOLIECCOB M SIBICHUH, IO3HABaTENIbHOM,



MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PabOTHI C
y4eOHBIMA TEKCTaMH, CIPABOYHOW JHUTEPATypOH, MOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEeC K OOyYEHUIO U IO3HAHHUIO, JI0003HATEIBbHOCTb, FOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHOW U MCCIENOBATEIBCKON IEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 0Oy4YEHHS B JaJIbHEHIIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH YXU3HU, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO, YCTAaHOBKHU
Ha 3J0pOBbIi 00pa3 JKWU3HHM, OCO3HAHUE IMOCIEACTBHM U HEMPUSTHE BPEAHBIX MPUBBIYEK
(ynorpeOyieHUsT aJKOTroJisi, HAPKOTUKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIOACHUS TPaBUII
0€30MMacHOCTH NP OOPAICHUH ¢ XHMHYECKUMHU BEIICCTBAMHU B OBITY M PEAIbHON JKU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpPEC K MPAKTUYECKOMY M3YYCHHIO Mpodeccuil U Tpyaa pasIuyHOro poja, yBaKeHUE K
TPyIy U pe3yJibTaTaM TPYIOBOM ACSATEIHHOCTH, B TOM YHCJIC HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHWA TI0 XHUMHH, OCO3HAHHBIH BBIOOP WHAMBHAYAIBHOH TPACKTOPUHM  IPOJOKCHHUS
oOpa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX
UHTEPECOB U TMOTPEOHOCTEH, ycmemHoil mpodecCHOHaIbHOW MEATEIBHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH aJJAITUPOBATELCS B POPECCHOHATBHON CPe/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH I1€J1IeCO00pa3HOe OTHOIIECHHE K MPUPOAE KaK MCTOYHHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAHUE IIEHHOCTH 3J0pPOBOTO M 0Oe30macHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHUE [IEHHOCTU COOJIIOICHUS TTPaBUII O€30MaCHOTO MOBEJCHUS MPU padoTe C BEIIECTBAMU, a
Tak)Xe B CUTYAIUAX, YTPOXKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJIydaeMble TIPU U3YUYEHUU XUMUH, JJIsl pEIIeHUs 3aad,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHOM CpPEIOM, JJIsI TOBBIIIEHUS YPOBHS JKOJOTHYECKOU
KYJIbTYpbI, OCO3HAHHS TJI00ATBHOTO XapakTepa KOJIOTHUYECKUX MPOOJIEeM M MyTeH UX pelieHus
MOCPEACTBOM METOJIOB XHWMHH, SKOJOTUYECKOTO MBINIJICHHS, YMEHHSI PYKOBOJCTBOBATHCSI UM B
MO3HABATENbHON, KOMMYHUKATUBHOM U COIIMANLHOM MTPaKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeTampenMETHBIX PE3yJbTAaTOB BBIACISIOT 3HAYMMBIC 11 (hOPMUPOBAHUS
MHPOBO33PEHHUs OOIIEHAYYHbIE MOHITHS (3aKOH, TEOpHWs, MPUHIUN, THIOTe3a, (PakT, cucTema,
MPOLIECC, IKCIEPUMEHT M JIPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEeOHBIX
MpeaMeTax 1 MO3BOJISIOT HA OCHOBE 3HAHHMM M3 3TUX MPEeaMETOB (OPMHPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAy4YHOW KapTUHE MUpPa, U yYHHBEPCAJIbHBIE y4eOHBbIC ICHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHKATHUBHBIC, PETYISATUBHBIE), KOTOpbIE 00ecrneynBaloT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITETbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOU eI TENLHOCTH.

Ilo3naBaTenbHbIE YHUBeEPCAJIbHbIE YUeOHbIE JeCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHsI HUCHOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHUHM 3HAHUU:
PacKpbIBaTh CMBICII XUMHUYECKUX MOHATUH (BBIICISATh UX XapaKTePHbIC MPU3HAKH, YCTAHABIUBATh
B3aMMOCBSI3b C JIPYTUMHU TOHSTHUSMH), HCIOJB30BaTh MOHSTHUS ISl OOBSICHEHUS OTAEIBHBIX
(akToB U sBIIEHUH, BBIOUPATh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(PUKAIIUN XUMUYECKUX BEILIECTB
U XMMUYECKUX PEAKIIMi, yCTAaHABIMBATh MPUYUHHO-CICACTBCHHBIE CBSI3U MEXIYy OOBEKTaAMHU
W3YYCHHS, CTPOUTH JIOTUYECKUE paCCyKACHHS (MHAYKTHBHBIC, NCAyKTHBHBIC, 1O AHAJIOTHUH),
JIeNIaTh BBIBOJBI U 3aKIIIOUEHUS;



yYMEHHE MPHUMEHSTh B Ipollecce MO3HAHHS TMOHATHS (MPEAMETHbIE U MeTalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, HCIIOJIb3yeMble B XHWMHH, NPEOOpPa3OBHIBATH IIHUPOKO
MIPUMEHSIEMbIE B XMMHUU MOJICTIbHBIC TMPEACTABICHUS — XUMHUYECKHUN 3HAK (CHMBOJI JJIEMEHTA),
XuMHueckas QopMmyjJa W ypaBHEHHE XHMHUYECKOHM pEakIUu — TpU pElIeHuHd YyueOHO-
M03HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJEIbHBIX MPECTABICHUN BbISBIATD U XapaKTePU30BaTh
CYIIECTBEHHBIC TPU3HAKU U3YIaEMbBIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHUX PEAKIIUi,
BBISBJIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-CIICJICTBEHHBIC CBS3M W TPOTUBOPCYHS B
M3Y4aeMbIX Mpolieccax U SBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCH B KAUECTBE HMHCTPYMEHTA IIO3HAHUS, a
TaK)K€ B KAueCTBE OCHOBHI i (OPMHPOBAHUS THIIOTE3bI 10 MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEeHUE OMbITa MO TUIAHUPOBAHUIO, OPTraHU3alUd M TPOBEACHUIO YUYCHHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOJI0IaTh 32 XOJIOM IPOIIECcCa, CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyJIUpOBaTh OOOOIICHUS W BBIBOJABI 1O pe3ysbTaTaM MPOBEIAEHHOTO OIBITA,
WCCIIEIOBAHMs, COCTABIIATh OTUET O MPOJIeNIaHHOM pabdoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHAIU3UPOBATH M HHTEPIIPETUPOBATH HH(POPMAIIHIO Pa3INIHBIX BUIOB U
dbopM TIpe/cTaBICHHUS, MOTYIaeMYI0 M3 Pa3HBIX HNCTOYHHKOB (HAYYHO-TIOMYJISPHAs JIATEpATypa
XUMHUYECKOTO COAEpKaHMs, CIIPaBOYHbBIE MOCOOUSs, pecypchl IHTepHeTa), KpUTUYECKH OIICHUBATD
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHAITh PA3IMYHBIC METOJIBI M 3aIPOCHI P TIOUCKEe U 0TOOpe mHpopMammu u
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JIJIsl BBITOJIHCHUS Y4EOHBIX M TIO3HABATEIBHBIX 3a7a4
OnpeAeNnEéHHOr0 THUMA, MPHOOpEeTEeHHE OmbITa B 00JacCTH HCIONBb30BaHUS HHPOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJaJieHHEe KYJIbTYypOill aKTUBHOTO HCIOJIB30BAHUS Pa3TUUYHBIX
MMOVCKOBBIX CHUCTEM, CaMOCTOSTEIFHO BBIOMpATh ONTHMAIBHYIO (OPMY TIPEICTABICHHUS
nHQOpPMAIIMA W WUTIOCTPUPOBATH pEIIaeMbIe 3aJladll HECIOXHBIMH CXEMaMH, JuarpaMmMmami,
apyrumu popMamu rpaduku U UX KOMOUHALUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Tpollecce Yy4eOHON U HCCIen0BaTENbCKOU
NEeSATELHOCTH WH()OPMAIIHIO O BIMSIHHH MTPOMBIIIJICHHOCTH, CEITLCKOTO XO31CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOMICH MPUPOTHON CPEIBI.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ el CTBHUS:

yMeHHsI 3a7aBaTh BOMPOCH (B XoJe Auamora W (WIM) JTUCKYCCHH) TIO CYIIECTBY
oOcykmaeMold TeMbl, (OPMYIHpPOBaTH CBOW MPEIOKECHUS OTHOCHTEIHHO BBIMOJIHCHHS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUsI TPEJICTABIIATh MOJYYCHHBIE Pe3yIbTaThl TO3HABATENLHON IEATEIHHOCTH B YCTHBIX
M THUCHMEHHBIX TEKCTax; JelaTh TMPE3CHTAIMI0 pPe3ylIbTaTOB BBHIMOIHEHHUS XUMHYECKOTO
JKCTIepUMEHTa (71a00paTOPHOTO OMBITA, JabOpPaTOPHON pabOTHI MO MCCIECIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TMO3HABATENbHON W
HCCIIEIOBATENILCKON JIEATENHHOCTH TMPU PEIICHUHM BO3HUKAIOIIUMX MPOOJIeM Ha OCHOBE Y4ETa
OoOIIMX WHTEPECOB M COTJACOBaHUsS MO3UIUK (0OCYXICHUS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMA COBMECTHBIX NEHCTBUH, ONpeaeNieHue KPUTEPUEB MO OLEHKE KauecTBa
BBHITIOTHEHHOU PabOTHI U IpYTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe T1eiiCTBHUS:



YMEHHUE CaMOCTOSATEJIBHO ONpPENeNATh LEIN AEATENbHOCTH, IUIAHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh M TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBIOMPAThH
HauOosee 3pPeKTUBHBIC CIOCOOBI pelieHs yueOHBIX U TTO3HABATEILHBIX 33/1a4, CAMOCTOSATEIHHO
COCTABJISATh WJIM KOPPEKTHPOBATh MPEIOKEHHBIN QJITOPUTM JEHCTBUI IIPU BBINOJIHEHUH 3a/1aHUM
C y4€éTOM IIOJYy4YEHMsS HOBBIX 3HaHUI 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUSAX,
OLICHUBATh COOTBETCTBHE IOJIyUEHHOI'O pE3yJibTaTa 3asiBICHHOM LI€JIH, YMEHHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 3a/IaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pE3yJIbTaTOB IO OCBOEHHUIO 0053aTEJBHOrO COAEpIKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanpHOW pabodell MporpaMMoi, BBIICISIOT: OCBOCHHBIC
o0yJaroIMMHUCST Hay4Hble 3HAHHUS, YMEHHS M CIOCOOBI JeWCTBUH, crneuupudeckue s
IpeaIMEeTHOM 001acTu «XHUMHSA», BBl JEATEIbHOCTH IO MOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpEeTalnH, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koHmy oOydeHus B 8 KJjacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHU:

® DpacKpbIBaTb CMBICII OCHOBHBIX XMMHUYECKUX IOHSITHHA: aToM, MOJIEKYyJa, XUMUYECKUI
3JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OJHOPOJHAs MU HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAasi W MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBas OISl XUMHUYECKOrO 3JIEMEHTAa B COEAMHEHUH, MOJIIPHBII 00BEM,
OKCH/JI, KUCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPULATEIbHOCTb, CTEIIEHb OKHUCICHUS, XUMUYECKas
peakuus, kinaccuukanus peakUuui: peaklUd COEAUHEHMs, PEaKLUH pa3jokKEeHUs, peaKIuu
3aMeIIeHus], peakui OOMEHa, 3K30- U SHAOTEPMHUECKUE peaKIuH, TeIIOBOH 3P (eKT peakuuy,
PO aTOMa, AJIEKTPOHHBIN ClI0i aToMa, aTOMHas OpOuTallb, paguyc aTOMa, XMMHUYECKas CBS3b,
MOJIIpHAsl W HEMOJIApHAs KOBaJEHTHas CBs3b, MOHHAs CBA3b, MOH, KaTWOH, aHHOH, PacTBOD,
MaccoBasl J10Jig BelecTBa (MIPOLIEHTHAs! KOHIIEHTpAIMsl) B pacTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX MOHSITHA M NPUMEHSATH O3TH
MIOHSATHS TIPH ONMCAHUU BEILIECTB U X IIPEBPALLCHUN;

® JCNOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHUS (OpMyJ BEUIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUN;

® OIpeAeNnsaTh BAJICHTHOCTb AaTOMOB D3JEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCJICHHS HJIEMEHTOB B OMHApPHBIX COETMHEHMSX, IPUHAIIICKHOCTD BEIIECTB K ONPEACIEHHOMY
KJlaccy coeiMHeHu 1o QopMynam, BHJ XHMHYECKOM CBA3M (KOBaJIEHTHAas W HWOHHAas) B
HEOPraHUYECKUX COECTUHEHMSIX;

e packpeiBaTh cMmblca [lepumoguueckoro 3akona JI. M. MenneneeBa: neMOHCTpUpPOBAaTh
MMOHMMAaHHUE MEePUOANYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHHUS B
Ileproanueckoil cucteMe, 3aKOHOB COXPAaHEHUSI MACChI BEILIECTB, MIOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaJipo;

e ONUChIBaTH U XapakTepu3oBaTh TabmuuHyto ¢opmy [leproguueckoir cUCTEMBbI
XUMHAYECKHX AJIEMEHTOB: Pa3lMyaTh MOHATHS «TJIaBHas MoArpynmna (A-rpymma)» U «moOodHas
noarpynna (b-rpynna)», manble ¥ Oonbllie NEPUOAbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPbHIE
nmeroTcst B Tabmune «llepuogmueckas cuctema xumudeckux siaemeHToB J[. MI. MenneneeBay ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsia spa,
o0I111ee YMCIIO AIEKTPOHOB M PACIIPECIIEHUE UX 10 AIEKTPOHHBIM CIIOSIM);

® KJIACCH(PHUIMPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPraHHMUECKUE BEIECTBA, XMMUYECKHE
peakiuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DEKTY);



® XapakTepHu30BaTh (OMMCHIBATH) OOILIME XHUMHYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX
KJIACCOB, TOATBEP)KIasi ONMCAHME IPUMEpPaMH MOJIEKYJSIDHBIX YPABHEHHMM COOTBETCTBYIOIIUX
XMMHYECKUX PEAKIIUM;

e IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBHUCHMOCTH OT HX KAayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XMMUYECKUX IPEBPALIEHUI B PA3JIMYHBIX YCIOBUSAX;

® BBHIUMCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJTI0 XMMHYECKOT0 3JIeMeHTa 1o (opMylie COeAMHEHUS, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU pEaKIuH;

® IIPUMEHATH OCHOBHBIC OIl€palMU MBICIUTEIBHOU ACATENBbHOCTH — AaHAJIu3 U CHHTES,
CpaBHEHHME, O0000ILIEHHE, CHUCTEeMAaTU3alUI0, KIAaCCU(UKALUIO, BbIIBIEHUE  ITPUYUHHO-
CIIEACTBEHHBIX CBSI3€U — JUIsl U3YyYEHMsI CBOMCTB BELIECTB U XMMHMUYECKUX PEaKLUi, €CTECTBEHHO-
Hay4YHBIE METOJAbl TO3HAHUS — HAOJIOJEHUE, W3MEpPEHHe, MOJEIUPOBAaHUE, SKCIIEPHUMEHT
(peanbHBIN U MBICIICHHBIN);

e cCle/I0BaTh IpaBUjaM IIOJb30BAHUS XUMHUYECKOM MOCYJOW U  J1aOOpaTOpHBIM
000pyIOBaHUEM, a TAKXKe MPaBHJIaM OOpPAIICHHUs C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIIHSAMU
[0 BBINOJIHEHUIO J1a0OpPATOPHBIX XUMMYECKMX OIBITOB IO MOJYYEHUIO M COOMpaHMIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOJA), IPUTOTOBICHUIO PACTBOPOB € ONpeAeNEHHON
MacCOBOM JOJIEd pPAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTb M  IPOBOJUTH XUMHYECKHE
JKCIIEPUMEHTBI 10 PACIO3HABAHMIO PACTBOPOB IIEIOYEH M KUCIOT € IOMOLIBIO HMHIMKATOPOB
(makmyc, GpeHondTanenH, METUIIOPAHK U ApyTUe).

K koHy oOydeHus B 9 KJjacce NpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxaTh c(hOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHHI:

® DAaCcKphIBaThb CMBICII OCHOBHBIX XWMHUYECKMX IIOHATHUN: XUMHUYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AHWOH, IIPOCTOE€ BEIECTBO, CI0XHOE BEUIECTBO, BaJIECHTHOCT,
JJEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCIICHMS, XHMHMYECKas pPEaklUHs, XWUMHUYECKas CBs3b,
TEIUIOBON 3(PQEKT peakuuu, MoJsib, MOJIAPHBIA 00BEM, PACTBOP, IIEKTPOIUTHI, HEAIEKTPOJIUTHI,
JIEKTPOJIMTUYECKAs TUCCOLMALMS, pPEAaKIMH HOHHOTO OOMEHa, KaTallu3aTop, XHWMHYECKOe
paBHOBecHe, 0OpaTUMBbIe 1 HEOOpPaTUMbIE PEAKIINH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBMUTEIb, OKHCIEHHE M BOCCTAHOBJIEHUE, AJJIOTPONHUS, aM(OTEPHOCTD,
XUMHYecKas CBA3b (KOBAJEHTHAas, WOHHAs, METAlNIMUecKas), KpUCTAJUIMYecKas peléTka,
KOppO3Usl METaJuIOB, CILIABBI, CKOPOCTb XHMHUYECKOW peakluH, I[PEIeiIbHO IOIyCTUMas
koHueHnTpanus [1/IK BemecTsa;

® VJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX IIOHATUH M IPUMEHATH 3TH
MTOHATHUSA ITPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

® CIIONB30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBI€HHMs (OpPMYNIT BELIECTB U
YPaBHEHNN XUMHUYECKHUX PEAKIINN;

® ONpENEATh BAICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKHX JJIEMEHTOB B COCIMHEHMSIX
pPa3INYHOTO COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K OINPENACIEHHOMY KJIACCy COEIMHEHHM 110
¢dbopmynaM, BUJ XUMHUYECKOH CBSI3U (KOBaJICHTHAsl, MOHHAs, METAITMYECKAasi) B HEOPTaHUYECKUX
COCMHEHUSX, 3apsA] MOHA MO XMMHUYECKOH (opmylie, XapakTep Cpeibl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHHUH, TN KPUCTAIUNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA,

e packpsiBaTh cMbICi [lepuoanueckoro 3axona J[. . MenaeneeBa u 1eMOHCTPUPOBATH €I0
IIOHMMAaHME: OINUCBHIBaTh M XapaKTepU30BaTh TabmuuHyro ¢(opMmy Ilepuonnyeckoil cuctemsl
XMMHAYECKHX AJIEMEHTOB: Pa3iMyaTh MOHATHS «IJIaBHas moArpynmna (A-rpymma)» U «11o0odHas
noxarpynna (b-rpynma)», maneile W OoyiblIME MEPUONBI, COOTHOCHTH 00O3HAuUEHHs, KOTOPHIE
UMEIOTCS B TEPUOJUYECKON TaOJHIle, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsA[ sSApa, 00IIee YUCIIO 3JIEKTPOHOB U paclipeiesieHHe UX O
ANEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOHCTB JJIEMEHTOB H
X COCJUMHEHUU B TpejeNiax MallbIX MEPUOAOB M TJIABHBIX MOATPYHI C Y4ETOM CTPOCHHUS HUX
aTOMOB;

e KiacCHPUIMPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTAaHWMYECKHUE BEIIECTBA, XUMUUYCCKUE
peakuuu (10 YUCIY U COCTaBY YYAaCTBYIOUIMX B PEaKIMH BEIIECTB, MO TermioBoMy 3G deKTy, mo
M3MEHEHUIO CTETICHEW OKHUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBaTH) 0OmME U cHenupuYecKue XUMHUYECKHEe CBOMCTBA
MPOCTBIX U CJIOXKHBIX BELIECTB, MOJATBEPKAasi OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® COCTaBJISITh YPABHEHUS JJICKTPOJIUTUYECKOM AUCCOLUMALMU KUCIOT, LIEI0YEH U COJIEH,
MOJIHBIE W COKpAIICHHBIC YpaBHCHHSI pEaKIHWid WOHHOTO OOMEHa, ypaBHEHUS pPEaKIui,
MOATBEPXKJAIOIINX CYHIECTBOBAHUE TE€HETHYECKON CBSI3M MEXAY BEUIECTBAMU pPa3IMYHBIX
KJIACCOB;

® pacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUA MOCPEICTBOM
COCTABJICHHS DJIEKTPOHHOTO OaJlaHCa dTUX PEAKIU;

® I[IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

® BBIYHCIIATH OTHOCHUTEIBbHYI0 MOJEKYISPHYIO U MOJSIPHYIO MaccChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTa 1Mo (GopMyJie COeANHEHNUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI TTO YPABHEHUIO XUMHUYECKON pEaKIlnu;

e coOmoNaTh MpaBWia TOJIB30BAHUSA XUMHUYECKOW TOCYI0M H  JIabOpaTOpHBIM
o0opy/noBaHUEM, a TAaK)Ke MpaBuiia OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH
M0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKMX OIBITOB IO TMOJYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO ra3a);

® [IPOBOJIUTH PEAKIUHU, MOJATBEPKIAAIOLIME KAaY€CTBEHHBIM COCTAB Pa3JIMYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPUA-, OpOMHUI-, MOAUA-, KapOoHaT-, docdar-, cuimkar-,
cynbdart-, THAPOKCHUI-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIHE
B BOJIHBIX paCTBOpaxX HEOPraHUYECKHUX BEILIECTB;

® TPUMEHSATH OCHOBHBIC OIEPAIlMU MBICIUTEIHLHOM ACATENHPHOCTH — aHalu3 W CHUHTE3,
CpaBHEHHE, 000O0IIeHHEe, CUCTEMATH3AIINIO, BBISIBICHUE MPUYNHHO-CICICTBEHHBIX CBS3CH — JJIs
M3Yy4YEHUsl CBOMCTB BEUIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/Ibl MIO3HAHUS —
Ha0II0IeHUE, U3MEPEHNEe, MOICTTUPOBAHUE, DKCIIEPUMEHT (peaTbHbIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBO yacon
dueKkTpoHHbIe (LM (POBbLIE)
Ne o/ HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Konrpoububie IIpakTuueckue
Bceero o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
11 Xumus — BakHasi 00J1aCTh €CTCCTBO3HAHMS U 5 9 bu6nmorexa LIOK
' MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
12 B 15 1
CHICCTRA 1 XHMUACCKHE peakin https://m.edso0.ru/7f41837¢c
Htoro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
bu6nmorexa LIOK
2.1 B .K I 6
0sayx. Kucnopox. Tlorsie 06 okcuax https://m.edso0.ru/7f41837¢c
bu6nunorexa LIOK
2.2 B I 8 1
ONLOPOAL. LIOHATHE O KUCTOTAX H COTAX https://m.edsoo.ru/7f41837c
bubnmnorexa LIOK
2. Bona. P i 1 1
3 ona. PactBopsl. [TonsaTre 06 ocHOBaHUSIX 5 https:/m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmnorexa [JOK
' COEIMHEHN I https://m.eds00.ru/7f41837¢
Hroro no paszneny 30

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu

[Tepuonnueckuii 3akoH u [leprnonnueckas

3.1
CUCTEMA XUMHUYCCKUX DJICMCHTOB I[ n.

2 but6mmoreka [IOK

https://m.edsoo.ru/7f41837¢c
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MenneneeBa. CTpoeHue atoMa

3.2

Xumunueckast cBsa3b. OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

68

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpaHue KHCIOpoaa Bubmmorexa LHOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCITIOTaX U COJISIX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklilieHHBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyueHne u XUMHYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI

= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIECMEHTOB l(?IOHﬂTI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;MaTmZp us 3HaHI/II>'IHl / bubmmorexa LOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «CtpoeHue aroma. XUMUYECKAs CBSA3b bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenosspHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTCHUS bubnmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH https://m.edso0.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P \I,u bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«CtpoeHre aToMa. XUMUYECKas CBSA3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS peaKIINi buGnnorexa LIOK
P peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa HOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONISTHON KUCTOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coeuHeHNs KalbIUs bubmorexa [JOK
o I https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COEZMHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KUIACC
Kon
nposepsie .
IIpoBepsiemble IpeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
MOT0 .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTa
Ta
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TTOHATHS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX TIIOHSATUI: aToM, MOJEKYyIa,
XUMUYECKMH 3JIEMEHT, IPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILleCTBa, MOJIb, MOJISIPHAsl Macca, MaccoBast
11 J0JI1 XMMHUYECKOI'O 3JIEMEHTAa B COEAMHEHUHU, MOJIAPHBIA OO0BEM, XMMHUYECKas
peakums, KiaccuuKalus  peakuui: peakUud  COEAMHEHHs, peaKklHuu
Pa3oKEeHusl, PeaKkIMK 3aMEIlEeHUs], peakuu 0OMeHa, IK30- U SHAOTEPMUUECKUE
peaknuu, TerioBod 3((deKT peakiuH, pacTBOp, MaccoBas JOJs BelLecTBa
(TIporIeHTHAsE KOHIICHTPAIINSI) B PACTBOPE
1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U MPUMEHSThH
9TH MOHATHUS IIPU ONMCAHNU BELIECTB U UX NPEBPALLEHUI
13 UCMOJIb30BAaTh XUMHUECKYI0O CUMBOJIMKY JUISl COCTaBJIEHUS (POPMYJ BELIECTB U
YPaBHEHU XUMHYECKUX PEAKIUI
14 pacKpblBaTh CMBICI 3aKOHOB COXpPaHEHHUS MacChl BEUIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraipo
1.5 OTIpe/IEIIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX
16 KJIacCCU(UIUPOBATh XMMUYECKUE PEAKIINH (IO YUCITY U COCTaBY Y4acTBYIOIIUX B
PEaKIMM BEIIECTB, M0 TEII0BOMY 3 deKTy)
1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIYHCIISATH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA M0 POopMYyJie COeAMHEHMUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1.10 NPUMEHSATh E€CTECTBEHHOHAYYHbIE METOJbl TO3HaHUS — HaOJro/eHue,
U3MepeHne, MOIETMPOBAHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIIEHHBIN)
2 Ilo Teme: «Baxxnelue npeacTaBUTENN HEOPTaHUYECKUX BELIECTBY
21 pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHH: OKCHJ, KHCJIOTa,
OCHOBaHUE, COJIb
29 OIpeNeNIATh MPUHAMJIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KIJIACCY COEIMHEHHUH
1o opmynam
2.3 KJ1accu(UIUpPOBaTh HEOPraHMUECKUE BELIECTBA
XapakTepu3oBaTh (OMHUCHIBaThH) OOLIME XMMHUYECKHE CBONCTBA BEIIECTB
2.4

Pa3IMYHBIX KJIACCOB, IOATBEP)KIAas ONUCAaHUE IPUMEPAMU MOJEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN




2.5

IIPOrHO3UPOBATH CBOMCTBA BEIISCTB B 3aBHCHMOCTH OT HX KauyeCTBECHHOI'O
COCTaBa, BOSMOXHOCTH IMPOTCKAHUA XHUMHUUYCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHBbIX
YCJIOBHUAX

2.6

2.7

3.1

3.2

3.3

3.4

3.5

ClIeZIoBaTh MpPaBUJaM TIOJB30BaHUSI XMMHYECKOH IMOCYH0H W 1abopaTOpHBIM
o0opynoBaHUEM, a TAKXKE TpaBUiiaM OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBHH
C WHCTPYKIHUSMHU IO BBIIOJHEHHIO JIA0OPATOPHBIX XMMUYECKHX OIIBITOB 10
MOJIYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJAOpOAA M KHCIOPOIa),
MIPUTOTOBIICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOW JIOJIEH pacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATb ©W MPOBOAHUTH XHUMHYCCKUC OKCIOCPUMCHTBHI II0
pacro3HaBaHUIO PACTBOPOB IMIEJIOYECH W KHCIOT C TOMOIIbIO HHIUKATOPOB
(makmyc, GpeHondTaNenH, METHIIOPAHK U JPYTHE)

IIpOBOAUTDH paC‘IéTbI 10 YPaBHCHUIO XHUMHYCCKOM p€aKnuun

ITo Teme: «llepuommuecknii 3akoH u Ilepumonnueckas cucreMa XHMHYECKUX
snementoB J[. WM. MenneneeBa. CtpoeHue atomMoB. XUMHYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUI)

PaCKpLIBaTh CMBICJI OCHOBHBIX XHMHYCCKHX IIOHSATHH: AApO aTroma,
3HeKTp0HHBII>i clIon aromMa, aroOMHas Op6I/ITaJ'Ib, paanyc aromMa, XHUMHYCCKad
CBiA3b, ITOJIIPHAA W HCHOJAPHAA KOBAJICHTHASA CBA3b, SJICKTPOOTPHULATCILHOCTD,
MOHHAas CBA3b, HOH, KATHUOH, aHUOH, CTCIICHb OKMCJICHUA

KHaCCI/IQ)I/IHI/IpOBaTb XUMHNYCCKHNEC DJICMCHTBI

ONMCHIBAaTh U XapaKTepu3oBaTh TabinuyHyro (opmy [lepunonnyeckoil cuctemsl
XUMHUYECKHUX 3JEMEHTOB: Pa3inyaTh MOHATUA «TJIaBHAs moAarpymnmna (Arpymnmna)»
u «1oboyHas noarpynna (brpynmna)y, «mainbie» U «00JbIIME) TEPUOIbI

packpeiBaTh  cmbicit  [lepuonmueckoro  3akona .M.  Mengeneesa:
JEMOHCTPUPOBATh  [OHUMAHHWE [EPUOJMYECKOW  3aBUCHMOCTH  CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHHUS B HepnonnquKoﬁ CHUCTEMCEC

COOTHOCUTH 00O03Ha4YeHUs, KOTOphle HMeioTcs B Tabmuie «[lepuonnueckas
cucTeMa XuMmudeckux oiaemeHtoB J[.M. MengeneeBay ¢ YHCIIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, o0IIee YUCIo NIEKTPOHOB U PACIIPEIeTICHHE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OMpPEACIIATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6HHapHBIX COCANHCHUAX

3.7

9 KJIACC

ONpeAeNsATh BHUJ XUMHUYECKOM CBsi3W  (KOBaJIGHTHAasT W  HWOHHAsg) B
HEOPraHUYECKUX COCAUHEHUAX

Kon
nposepsie
MOI'0
pe3yjabTa
Ta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa30BaHUus

[To Teme: «BelecTBO 1 XUMUYECKasi PEAKIUS)

11

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHM: PacCTBOP, SJICKTPOJIHUTHI,
HCOJICKTPOJUTBI, SJICKTPOJIUTUYCCKAA JUCCOLMaA, pCaKIi MOHHOI'O O6M€Ha,




KaTajan3aTop, XUMUYECKOe paBHOBECHE, oOpaTHUMble U HEOOpaTUMbIE peakiuH,
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIIMN, OKHUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJIEHHE M BOCCTAaHOBJICHHUE, aJJIOTPOIHsL, aM(pOTEPHOCTh, XUMUYECKas CBS3b
(KoBasieHTHAsl, MOHHAs, METaJUIMYECKasi), KPUCTAUIMYECKAsl PelIETKa, CIUIABbI,
CKOPOCTh XUMHUUYECKON PEaKLUU

1.2

1.3

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHA M MPUMEHSTh
STH NOHSTHS IIPU ONKMCAHUU BEIIECTB U UX MPEBPAILICHUMA

COCTABJISITh YPABHEHUS DJIEKTPOJIMTHUECKOM AMCCOLMALIMKM KHUCIIOT, HIeI0oYe U
COJIEHi, MOJIHBIE U COKpAIlIEHHbIE YPABHEHUS PEaKIUii HOHHOTO OOMeHa

14

1.5

pacKpbIBaTh CYIIIHOCTh OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX peakuuit
MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHX peakuuit

IIpOBOAUTDH paC‘IéTbI 10 YPaBHCHUIO XHUMHYCCKOM p€aKkuuun

Ilo Temam: «HemeTasuisl 1 X coeauHEHUS» U «MeTajuibl 1 UX COEIUHEHUS»

2.1

XapaKTepu30BaTh (OMUCHIBATH) 00IIUE U CHEU(PUUIECKIEe XUMUYECKIE CBOMCTBA
MPOCTBIX W  CIOXHBIX BEIIECTB, TMOJTBEpPXkIasi OMUCAHUE MPUMEpPaAMU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUYECKHX PEaKIIHii

2.2

2.3

COCTaBJIAThb YpaBHCHHA peaKuHﬁ, IMOATBCPIKAAOIITNX CyII€CTBOBAHUC
TCHETHYCCKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHHA XUMHUYCCKHUX npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

2.4

ClleZIoBaTh MpPaBUJaM TOJb30BAHUS XMUMHYECKOH IMOCYyl0i M 1ab0opaTOpHBIM
000pyJIOBaHUEM, a TAKXKE TMpaBUIIaM OOPAIICHHS C BEIIECTBAMU B COOTBETCTBHU
C MHCTPYKLHUSMH IO BBIIOJHEHHUIO JIAOOPATOPHBIX XMMUYECKHUX OIBITOB IO
MOJIYYEHUIO M COOMpaHMIO ra3000pa3HbIX BEUIECTB (aMMHaKa U YIJIEKHCIIOTO
rasza)

2.5

3.1

MPOBOJUTh PEAKIUH, MOJITBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIUYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMUJ, HOIUA, KapOOHaT,
dbocdar, cunukar, cyinbdaT, THAPOKCUIUOHBI, KATHUOHbI aMMOHHUS, HWOHBI
HM3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB

ITo Teme: «XuUMHS U OKpYXKaIOLIas cpeaa»

pacKpbIBaTh CMBICI OCHOBHBIX xuMmuueckux mnonsatui: IIJIK Bemecrtsa;
KOppPO3Hsl METAJNIOB

3.2

MPUMEHSITh OCHOBHBIE OIEpAaIli MBICTUTENLHON JESITeNbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0OOIIEHWE, CUCTEMATU3AIMIO, BBHISIBICHWE MPUINHHO-
CIIEICTBEHHBIX CBsI3€d — M HM3y4YeHUS CBOWCTB BEIIECTB U XUMHUYECKUX
peakIuii; eCTeCTBEHHOHAYYHbIE METO/bI MMO3HAHUS — HAOJIOICHHE, N3MEPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasbHBIN U MBICIICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

[Tpenmer xumun. Ponb Xxumuu B )XKM3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemiectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BEIIECTB

1.2

1.3

14

[TousiTie 0 MeToAax TMO3HAHUS B XUMHH. YHUCThIe BEIIECTBA W CMECH.
CriocoObI pa3aesieHust CMecei

ATOMBI M MOJEKYJbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJBI XMUMHUYECKHX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xummueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHAass  aTOMHas — Macca.
OtHocuTenbHass MoOJIEKyJIsApHas Macca. MaccoBast 4011 XHMHYECKOTO
3JIEMEHTA B COCIMHEHUU

1.5

KonuuectBo BeniectBa. Monb. MossipHas macca. B3anmocBsi3b KonudecTsa,
Macchl M YHCJIA CTPYKTYPHBIX C€IMHHUIl BemiecTBa. Pacdérel mo ¢opmyiam
XUMUYECKHX COCAMHEHUIN

1.6

1.7

Ou3nyecKkue U XUMUYECKHE SBICHUs. XUMHUECKas peakius 1 €€ Mpu3HaKu.
3aKOH  COXpaHEHWS  MacChl  BEMIeCTB.  XHMHYECKHE  ypaBHEHUS.
Knaccudukanus XUMHYECKUX  peakuuid  (COENMHEHHUs, Pa3lIoKEHHs,
3aMeINIeHus, 0OMeHa)

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuiaMd  paboTel B JlabopaTopuu W mpuéMamMu  OoOpalieHus ¢
mabopaTOpHBIM 000PYIOBAHUEM, U3YUCHHUE U ONUCAaHUE (PU3NUECKUX CBOMCTB
00pa3110B HEOPTaHMUECKUX BEIECTB, HaOMoaeHNe (U3MUecKUuX (ITUIaBlIeHUE
BOCKa, TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUTICHHE M KOHICHCAIHS
BOJIbI) U XMMHUYECKHUX (TOPEHUE CBEUH, MPOKATMBAHHE METHOW MPOBOJIOKH,
B3aUMOJICCTBUE MeJa C KHUCIOTOW) SIBJICHWM, HAOJIOJIEHWE U OIHCaHUe
NPU3HAKOB TMPOTEKAHHWA XHUMHUYECKUX pEaKIuil (paszlokeHue caxapa,
B3aWMOJICHICTBHE CEPHOH KHCIOTBI C XJIOPUAOM Oapusi, pa3lIoKEHHE
ruapokcuaa  wmeau(ll) mpu  HarpeBaHuM, B3aUMOJICHCTBHE JKenle3a C
pactBopom comu wmeau(ll), m3ydenwme cmocoOOB pazaeneHus cmeced (c
MOMOIIbI0 ~ Maruura, (QUIBTPOBaHWE,  BbIApUWBAaHUE, JAUCTUIUIALIUA,
xpomarorpadusi), MPOBEACHUE OYHCTKHA TOBAPEHHOW COJM, HAOIIO/EHHE M
ONHCaHWE pPEe3yJIbTaTOB TIPOBEICHHUS OIbBITA, WLTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHS MACChI, CO3/IaHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxnelmme npencTaBuTeNM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — aseMeHT U mpocrtoe
BemecTBo. Haxoxaenue kuciopona B mpupoae, Gu3HIeckue 1 XUMHYECKHE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CrnocoOsl
HOJYy4eHHS KHCIIOpOoJa B JIAOOPAaTOpUH M HPOMBIIUICHHOCTH. KpyroBopot
Kuciopoaa B npupoae. O30H — aoTponHast MOAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3¢ ekt XUMUYECKOH peakiuH, TePMOXMMHUYECKHE YypaBHEHUS,
9K30- ¥ SHIOTEPMHUYECKHE peakiy. TOIIMBO: Yyroib U MeTaH. 3arps3HeHNe




BO3/yXa, YCHIICHHE MTApHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOSI

2.3

Bonopon — snemeHT u mpocroe BemiecTBo. Haxoxmenue Bogopoja B MPUPOIE,
(GU3MUECKHEe W XUMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI TOTyYeHUS.
Kuciaote! u comu

2.4

Monsipublii 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®dusznyeckue cBoiicTBa BoAbl. Boga kak pactBopuTenb. PacTBOpBI.
Hacepimennsie 1 HeHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass 10Ji1 BeliecTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpUpoJie U B KU3HU yenoBeka. KpyroBopor
BOJBI B TIPUPOJE. 3arps3HEHHWE MNPUPOAHBIX BoJ. OXpaHa W OYHCTKA
MPUPOHBIX BOJ

Kiaccupukanuss Heopranmdeckux coenuHeHwnit. Oxcuapl. Kiraccupukammst
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecosieoOpaszyrome. Homenkiarypa okcugoB. OU3NMYECKHE U XUMHUYECKHE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

2.8

2.9

OcnoBanms. Kraccudukanus oOCHOBaHWI: INENOYM W HEPACTBOPHMEIE
ocHoBaHus. HomeHknarypa ocHoBaHud. Ousnyeckue U XUMUYECKHE
CBOMCTBA OCHOBaHUU. [Tosryuenne ocHOBaHMM

Kucnotsl. Knaccuduxauust kucnor. Homenknarypa kucinor. dusnueckue u
XHMHUYECKHE CBOMCTBA KMCIOT. Pan aktuBHocTM MetaymioB H.H. bekerosa.
[Toxyuyenue kucior

Comu. Homenknatypa cosneit. @u3nyeckne U XUMMUYECKHUE CBOMCTBA COJICH.
ITony4yenue coien

2.10

I'enermueckas cBI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

2.11

XUMUYECKUN OSKCIIEPUMEHT: KAuyeCTBEHHOE OIpe/elieHHe COJep>KaHus
KHCJIOpOJia B BO3JyXe, MOJyueHue, coOupaHue, paclio3HaBaHUE U M3yuyeHUe
CBOICTB KUCIIOPOAA, HAOII0IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJAOM U
YCIIOBHUSI BOHUKHOBEHUS M MIPEKPAICHHUS TOpeHus (ITokapa), 03HAaKOMIICHUE
¢ oOpa3laMu OKCHIOB M OIMCAaHUE MX CBOWCTB, MOJyueHHUE, COOMpaHue,
pacro3HaBaHHe U HW3Y4YEHHE CBOWCTB Bojaopoja (TOpeHue), B3auMOJAECHCTBHE
BOZIOpOJA c OKCUJIOM meau(ll) (BO3MOKHO HCII0JIb30BaHUE
BHJICOMATEPHAIIOB), HAOIOICHHE O0pPa3Il0B BEIIECTB KOJIUYECTBOM | MOJIb,
UCCIIEIOBAaHNE OCOOCHHOCTEH  pAacTBOpPEHHsI BEIIECTB C  Pa3IUYHON
pPacTBOPUMOCTBIO, TPUTOTOBIEHHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JoJieli pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeETajllaMU
(HaTpueM U KajbIlieM) (BO3MOXKHO HCIIOJIB30BAHUE BHICOMATEPHAIIOB),
OTIpeNleIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TOMOIIBI0 HWHIMKATOPOB,
UCCIIeIOBaHNE OO0pPa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HAOJIIOJICHUE W3MEHEHUS OKPAaCKW WHJIUKATOPOB B PACTBOpPAaxX KHUCIOT U
nienouel, n3yuenue B3aumozeicteus okcuna meau(ll) ¢ pactBopom cepHoit
KHCJIIOTBI, KHCIIOT C MeTaJUIaMH, PEaKIUi HeWTpaIu3aium, MOJydeHHe
HEPACTBOPUMBIX OCHOBAaHWH, BBITECHEHHE OJHOTO MeTajula APYTUM U3
pacTBopa COJIM, pelIeHre SKCIIEPUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimue
KJIACChl HEOPTAHUYECKUX COSTMHECHUI

Ilepronnueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX dJIEMEHTOB
H.N. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU




3.1

3.2

3.3

[lepBble MONBITKM KIacCUPHUKAMU XUMHUYECKUX dyeMeHTOB. [lonstue o
TpYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIC M IIETOYHO3EMENIbHbIE METALIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amMpOTepHBIC
OKCHU/JIbI U TUJPOKCHIbI

IIepuonnueckuii 3akoH. Ilepuoguyeckas cucTeMa XHMHYECKUX 3JIEMEHTOB
HA.N. MenneneeBa. KopoTrkomepuogHas # JJIWHHONEPHOIHAS (OPMBI
[Iepuonnueckoit cucrembl xumudeckux dnemeHtoB .M. Menneneesa.
ITepuonst u rpynmbl. U3NYECKUI CMBICT MOPAIKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpynibl 3JIEMEHTa

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTHKAa XUMHYECKOTO
3JIeMEeHTa 1o ero nojoxxkenuto B [lepuonnueckoii cucreme /.M. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHsI paJnyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWMCTB IO TPYIIAM W IEPUOJAM.
3nauenue [lepnoguueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUA HayKd W npakTuku. [[.1. MennaeneeB — y4€HbId U
rpaKJIaHUH

3.5

Xumuyeckasi cBs3b. KoBasieHTHas (MOJisipHAsT M HEMOJSIpHAs) CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX JIeMEeHTOB. MloHHAas CBSI3b

3.6

3.7

9 KJIACC

Crenesn OKHCJICHHUS. OKHUCIIUTEILHOBOCCTAHOBUTEIbHBIE peaKIyu.
[Iporeccrl okucieHust U BOccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEITH

XVUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BEIIECTB METAIJIOB U
HEMETaJUIOB, B3aMMOJICHCTBHE TMAPOKCUAA ILIUHKA C pacTBOpaMU KHUCIOT U
LIEJI0YEH, IPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiiii (ropeHue, peakliuu pa3IoxKeHHs, COSAMHEHUs])

Kon
1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo n xumundeckas peakuus. [ToBropenue

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX 3y1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKHUX DJIEMEHTOB MEPBBIX TPEX IEPHUOJOB, Kalusl, KaJlbLUsid M HX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepronnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTaNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BHUJA XUMUYecKOH cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BEIIECTB (MEXIyHapOIHas U TpUBHAJIbHAs). XMMUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCSA K  PA3JIM4YHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,
TCHETHYECKAs CBSA3b HEOPraHUYECKUX BELICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pa3anyHbIM TpU3HaKaM (10 YUCTy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ deKkTy, Mo
M3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHUYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
II0 YYacTHUIO KaTaau3aropa). OK30- M SHIOTEPMHUYECKHE peakluy,




TepMOXUMHUUECKHe ypaBHEeHUs. [IoHITHE 0 CKOPOCTH XMMHUYECKOM peakluu
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1.5

[Tonsite 00 0OpaTUMBIX M HEOOpPATUMBIX XHUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTEepPOreHHbIX peakiusix. [loHaTre 0 XMMUYeCKOM PaBHOBECUU.
@DakTophl, BIHUAIOIINE Ha CKOPOCTh XUMHUYECKOW peaklUUd U TOJO0KEHHE
XUMHUYECKOTO PaBHOBECHUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3JI€KTpOHHBIfI OaaHc
OKHCIIMTEIILHO-BOCCTAHOBHUTEIILHOM p€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIHOJIB30BAHUECM MCETOJa
OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLMALMHU BEIIECTB C Pa3IMYHbIMU BUAAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIUTHI.
Peaknmm noHHOrO OOMEHA. YCJIOBUS NMPOTEKAHUs PEAKIUii MOHHOTO OOMeHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHMH W COJIEl B CBeTe TPEACTABICHUH 00 BIEKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIE peakliny Ha MOHBL. [loHsATHE O ruapoan3e coneit

1.7

XUMUYECKUN JKCHEPUMEHT: O3HAKOMJICHHE C MOJECIAMHU KPUCTALINYECKUX
PEmETOK HEOPTaHMYECKUX BEUIECTB — METAUIOB M HEMETauioB (rpadura u
ayMasa), CIIOKHBIX BEHIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOM pEaklMu OT BO3JCHUCTBUS PA3IMUYHBIX (HAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  pPacTBOPOB  BEIECTB,  IIpolecca
IUCCOLMAIMN  KHUCTIOT, WIelod4ed M coiel (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOUIUX IMPU3HAKU
NpOTEeKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCIECHHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKLuil (FOpeHue, peakiy pas3jioKeHUs, COeIMHEHUs);
pacro3HaBaHUE HEOPraHWYECKHUX BEIIECTB C MOMOLIBI0 KAYECTBEHHBIX PEaKIIUN
Ha UOHBI; pELICHUE YKCIIEPUMEHTAJIbHBIX 3a1a4

Hewmeramisr 1 ux COCINHCHUA

2.1

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TAJIOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTalylaMH, HEMeTajllaMu, IiefodamMu). XIJIOpOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4eJoBeKa. BakHelmme XJIOpUIbl U UX
HAaXO0X/JEHUE B IPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIe CTeNeHn oKucieHus. CTpoeHne U (pu3nyeckre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOEHHUE,
¢usnyeckue W XUMHYeckHe cBOMCTBa. OKCHIBI cepbl Kak IMpeacTaBUTENH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIOTa, (PU3MYECKHe M XUMHUYECKHE CBOICTBA
(oOmue Kak MpencTaBHTENs Kiacca KUCIOT U crnenupuyeckue). XuMHUECKUe
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOMY4YeHUs CEpHOM
kucioThl. Ilpumenenne. Conau CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uon. HaxoxxaeHnue cepbl U €€ COCIMHEHHH B MPUPOJC. XUMUUYECKOE
3arps3HEHUE OKPYKAIOIIeH Cpelbl COCAMHEHUSMH Cepbl (KHCIOTHBIE MOXKIHM,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPETIOTBPAIICHHS




2.3

OO6miast xapakTepucThuka 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIICHHS. A30T, paclipoCTpaHEHHUE B PUPOJIE,
¢busnueckre U XUMHYecKkue cBoiictBa. KpyroBopot a3zora B npupoje. AMMUaK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MONy4YeHHE W npumeHeHue. Conm
aMMOHHUA, UX (U3MYECKHe M XMMHYECKHE CBOWCTBA, IMpPUMEHEHHE.
KauectBenHnast peakiiusi HAa MOHbI aMMOHHS. A30THAasl KHCIIOTa, €€ MOJyYeHHUe,
¢u3nueckue U XUMHUYECKHE CBOMCTBa (00IIME KakK MpeIcTaBUTENs Kiacca
KHCIIOT W crnenuduueckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarolei
Cpellbl COeMHEHUAMH a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHUE BO3]/1yXa, ITOUBbI
1 BOJOEMOB)

2.4

2.5

2.6

docdop, amrorpornnsle Mogudukamuu dochopa, GU3HUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun dochopa(V) u dochopHas Kuciaora, QGUINISCKUE H
XMMHUYECKHE CBOWMCTBA, mosyueHue. lcnosab3oBanue ¢ochaTtoB B KauyecTBe
MUHEPAJIBHBIX YIOOpEHUM

OOmast xapakTtepuctuka 31eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKkTEpHbIE CTENEHU OKHCIEHUs. YTIJIEepol, alUIOTPOIIHBIE
Moau(HUKAIMK, PACIPOCTPAHCHHE B TPUPOJE, (U3HUSCKHE M XUMHYCCKHE
cBoiicTBa. AzncopOuus. KpyroBopor yrinepoga B mpuponae. Okcuabl yriaepoza,
X (U3NYECKHEC M XUMHYCCKHE CBOHCTBA, NIEHCTBHE HAa >KUBBIC OPTaHU3MBEI,
MOJIy4eHUE U MPUMEHEHHE. DKOJIOTUYECKUe MPOOIeMbl, CBS3aHHbBIE C OKCHUIIOM
yraepona(lV); rumore3a TI00aTbHOTO TOTEIUICHHUS KJIMMATa; MapHUKOBBINA
addekr. YrompHas KUCIOTa U €€ COJM, WX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUIIMHE, POMBIIUICHHOCTH U
CEJIBCKOM XO351CTBE

[TepBoHavasibHBIE TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yraepojga (MeTaH, 3TaH, 3TWUJIEH, AalEeTWJIEH, 3TaHOoJ, I[JHIEPUH, YKCyCHas
kuciora). Ix cocraB m xumudeckoe crpoeHue. [loHstHe 0 OHUOIOTHYECKH
BAKHBIX BEIIECTBAX: XKHpax, OelmKax, yrieBoJaX — W WX POIU B KHU3IHU
yeynoBeka. MarepuaibHOe €IUHCTBO OPTaHMYECKUX W HEOPraHMYECKUX
COCIMHEHU I

2.7

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOMCTBAa, IMOJIyU€eHUE U
npumenenne. CoenuHeHuss KpemMHHUs B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoit kucnote. CHIMKATHI, UX UCIOJIb30BAHNE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTH. BakHel1e cTpouTenbHble MaTepHAIIbI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, kene300eToH. [IpobGrembr OGe3omacHOTO
WCIIO0JIb30BaHUSI CTPOUTENIBHBIX MAaTEPUATIOB B TIOBCETHEBHON KU3ZHU

2.8

XUMHUYECKUH HSKCIEPUMEHT: H3ydeHHE OOpa3lloB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEAaKIHMA HA XJIOPHUA-
HMOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KaloIINne
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
HCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHHI0B); O3HAKOMIIGHHE C o0pa3laMu cepbl M €€ COCIMHCHHUSMU
(BOBMOXKHO  HCTOJB30BAaHUE BHUICOMATEpHUAIOB); HAOIIOJCHHE TMpoIlecca
oOyrnvMBaHUs caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cynb(ar-uoH | HaONIoJeHHEe NpHu3HaKa eé
MPOTEKaHM; O3HAKOMIIEHHE C (PU3NUECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COCTMHEHWH (BO3MOXHO WCIOJb30BAaHUE BHJICOMATEpPHAIOB), 0Opa3iaMu




3.1

3.2

a30THBIX U (oChHOPHBIX YAOOPEHUH; TTOIyUeHUE, COOMpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pEaKIMi Ha HOH
aMMoHHUA U ¢ocar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKAHHUS,
B3alMO/JICIICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3YyUYE€HHUE MOJEIeH KPUCTAUIMUECKUX
peméTok anmaza, rpadura, QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHHE, coOMpaHHe, PACMO3HABAHWE W H3Y4YEHUE CBOWCTB
YIJIEKUCIOro rasa; IMpOBEeIEeHHWE KAYeCTBEHHBIX peakuuil Ha KkapOoHAT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKLIIMEH CUIMKATHOM MPOMBIIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 no teme «BakHeNIe HEMETAIUTbI U UX COCTMHEHHUS

MeTaibl 1 UX COSIUHCHUS

OO01ast XapakTepUCTUKA XMMUUECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosioxkeHuss B Ilepumonmyeckoil cucreMe XHMMHYECKUX dneMeHToB .U
MeneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTa/uI0B. MeTajunyeckast CBs3b U
METAJNIMYECKasi ~ KpUCTANIMYECKass PpeETKa.  DJIEKTPOXMMUYECKUN  psf
HaIlpsDKEHUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Iue criocoObl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'yH, JIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B
OBITY M TPOMBILIEHHOCTH

3.3

3.4

3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE X aTOMOB; HaX0XJIECHUE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COCIMHEHUN

IIlemouHo3eMeNbHBICE  METaJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHvsi M Kanplus. Baxueilmuve coennHeHWs Kalblus (OKCHI, THIPOKCH],
comu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

AmoMuHUI: TIoNoXkeHue B llepuonmyeckol cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoXaeHue B npupoae. dusmdeckue u
XUMHYECKHE CBOMCTBA aMIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUA
AJTFIOMUHUS

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXJIECHHE B mpupoje. DPu3nMdeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, TuApokcuabl u conu skene3a(ll) u
xene3a(lll), ux cocras, cBoicTBa U OTyuyeHUE

XUMHYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMu METAIIJIOB M CILJIAaBOB,
X (pU3MUecKMMH CBOMCTBAMH; U3YYEHHE PE3YyIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
B3aUMOJCHCTBUS OKCHAA KajdblUUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHNE BHUAECOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB XECTKOW BOJIBI;
mpoiiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHME
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblius, amromunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
Ha0JI0/IEHUE U OMMCAaHWE MPOIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMM HATPHS,




4.1

Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BHJEOMAaTEpHAaJIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIBbHBIX 3a7a4 110 TeMe «BaxHennme MeTauibl 1
UX COCJIMHEHUS

XUMUs U OKpy’Karolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa u marepuainbl B ITOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BELIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomp Mpu XUMHYECKHUX OXKOTax M
OTpPAaBJICHUSAX

4.2

4.3

OCHOBBI  3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxaromerd cpeast [TIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOJOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(dTh),
MIPOYKTHI UX MEPEPaOdOTKH, UX POJIb B OBITY U POMBIIUICHHOCTH

XUMHYECKUHN HKCIIEPUMEHT: U3y4yeHHUE 00pa3I0B MaTEPHAJIOB (CTEKJIO, CILIABBI
METAJJIOB, MOJIUMEPHBIE MaTepUabl)

IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

Kon
nposepsie
MOT0
TpedoBaH
ust
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1.2

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT0
o0urero oopazoBanusi Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/ICZ

O T03HABAEMOCTH SIBJICHUW HPHUPOJbI, MOHUMaHUE OOBEKTUBHON 3HAYMMOCTH
OCHOB XHMHYECKOH Haykh Kak oO0O0JacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
KOMITOHEHTa OOIIel KyJIbTypbl M TNPaKTHYECKON JAedTeIbHOCTH 4YellOBEKa B
YCIOBUAX COBPEMEHHOrO OOIIECTBA; MOHMMAaHUE MeCTa XMMHUU CPEOu JPYTHX
€CTECTBEHHBIX HAYK

O HAY4YHBIX MCETOJAX II0O3HAaHWA, B TOM YHCJIIC OKCICPUMCHTAJIBHBIX M
TCOPCTUYCCKUX MCTOHAaX HCCICAOBaAaHUA BCHICCTB W HU3YUYCHHA XUMHUUYCCKHUX
peaKHHﬁ; YMCHHE HCIOJIB30BATh MOJACIN IJIA OOBsACHEHHS CTPOCHUSA aTOMOB U
MOJICKYII

1.3

0 cdepax npodecCHOHATHHOH JESATENIFHOCTH, CBS3aHHBIX C XHUMHEH W
COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMH Ha JOCTHMIKCHUSX XHUMHYECKON
HayKH, 9TO HO3BOJHT OOYYaroUIMMCS PacCMaTPHBaTh XHUMHUIO Kak cdepy cBoel
Oyaymieil mpodeccuoHAIbHON NEATENbHOCTH W CAeNaTh OCO3HAaHHBIA BBIOOP
XMMHU KaK TNPOQHIBHOrO IIpeIMeTa HpU Iepexole Ha YPOBEHb CPEIHEro
o01ero oopazoBaHus

Brnanenue cucremoil XMMHUYECKUMX 3HAHUW M YMEHHE IPUMEHSATH CHUCTEMY
XMMHYECKUX 3HAHWU, KOTOpas BKIIOYAET:




2.1

2.2

BOKHEHIINE XUMHUYECKHE IOHATHSA: XWMHYECKHI O3JIEMEHT, aTroM, MOJIEKYIa,
BEILIECTBO, NPOCTOE U CIOKHOE BELIECTBO, OJHOPOIHAS U HEOJHOPOJHAS CMECH,
OTHOCUTEJBbHBIC aTOMHAsI M MOJIEKYJISIpHAsh MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIPHAsI Macca, MOJIAPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb (CpeaHss),
XMMHYECKasl PEaKIys, PeaKkUuH COCTUHEHMS, PEaKIUU DPa3JIoKCHUS, pPEaKIuu
3aMEIeHUs, peaKIUu OOMeHa, TeIUIOBOH A(QQeKT peakuuu, -3K30- U
SHJOTEPMHUUECKUE PEAKIIMU, PAaCTBOP, MAccoBasi JI0JIi XMMHUYECKOTO JJIEMEHTA B
COEIMHEHUH, MAacCOBas 10JIsl M MPOLIEHTHAS KOHIIEHTPALUS BEIIECTBA B PACTBOPE,
AApO aroMa, 3JEKTPOHHBIM CIIOW aroma, aTOMHas OpOWTalb, PaaUyC aToMa,
BAJICHTHOCTH, CTENICHb OKUCIICHHS, XUMUYECKasi CBSA3b, AIEKTPOOTPULIATEIILHOCTD,
NOJSpHAsl M HETOJSIpHAsk KOBAJICHTHAS CBS3b, MOHHAS CBSI3b, METATMYECKas
CBsI3b, KpUCTAJUTMUECKass peméTka (aroMHasi, HMOHHAs, METAIMYecKas,
MOJIEKYJIIpHasi), HWOH, KAaTHOH, aHHOH, OJEKTPOJUT M  HEdJIEKTPOIIHT,
AIIEKTPOJMUTUYECKAs JUCCOIMAINS, PEaKIMd HOHHOTO OOMEHa, OKHCIHTEIbHO-
BOCCTQHOBHUTEIIbHbIE PEAKIMH, OKHCIUTEIb M BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTAQHOBJICHHE, D3JIEKTPOJIM3, XHUMHYECKOE paBHOBECHE, OOpaTumble W
HeoOpaTHMBbIE pPEeaKUuH, CKOPOCTh XMMHYECKOW peakimu, karamuzarop, [1/IK,
KOPPO3HUs METAIJIOB, CIIJIABBI

OCHOBOIIOJIAraromMre 3aKOHbI XUMHU: 3aKOH COXPAaHCHUA MACChI, Hepnozn/mecm/lﬁ
3aKOH HI/I MeHﬂeneeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOl"aI[pO

2.3

3.1

TECOpUHU XUMHU: ATOMHO-MOJICKYJISIpHAsA TCEOpUA, TCOPHUAL BHGKTPOHHTHHCCKOﬁ
JUucconranmmn

BrnaneHnune ocHoBaMHM XHMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHHUE MPaBUIBHO HMCIIOJIb30BaTh M3YYEHHBIE BEIECTBA U MaTepuasbl (B TOM
Ylclie MUHEpAJIbHbIE YI0OpEHUs, METaIbl U CILJIaBbl, MPOAYKTHI NEepepadOTKU
MPUPOJHBIX HMCTOYHHUKOB YIJIEBOJOPOJOB (YIJis, MPUPOJHOIO Tras3a, HepTH) B
OBITYy, CETbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE U MOHMMAHUE 3HAUEHUS KUPOB,
0€eJIKOB, YTI€BOAOB /Ul OpraHU3Ma YelloBeKa; YMEHHE MPOrHO3UPOBATh BIUSHUE
BEUIECTB U XMMHYECKUX IPOLIECCOB HAa OPTraHM3M YEJOBEKa U OKPYXKArOIIYIO

PUPOJIHYIO Cpeny

3.2

3.3

3.4

YMEHHE MHTErpUpOBaTh XMMHUYECKHE 3HAaHUS CO 3HAHMAMU JAPYIHX Y4eOHBIX
IPEIMETOB

HAJIMYHE OMBITa paOOTHl C PA3IMYHBIMA MCTOYHHKAMH HH()OPMAIH 110 XUMHUHU
(HayyHass W HAy4yHO-TIOMYJSpHAas JIUTEeparypa, CJIOBapu, CHPaBOYHUKHU,
MHTEPHET-PECYPCHI)

YMCHI/Ie O6T)€KTI/IBHO OLICHUBATH I/IHCbOpMaHI/IIO O BeHIECTBaAX, UX npeBpameHHﬂx
U TPaKTHUYECKOM TMPUMEHEHWHM M YMEHHE HCIONb30BaTh €€ IS PpeHICHUS
y4eOHO-TI03HABATEIIbHBIX 337129

Bnagenue ocHoBaMM MOHATUHHOTO amnmapaTa U CUMBOJIUYECKOTO SI3bIKa XUMHH
IUIs COCTaBNEHHUs (POPMYJT HEOPTaHUYECKUX BEIIECTB, YPAaBHEHUH XMMHUYECKHX
peakimii; ocHoBaMH XuMudeckoit HomeHkiatypsl (IUPAC u tpuBHambsHON)

YMeHue oOBACHATH CBSA3b MOJOXKEHUs dj1eMeHTa B Ilepuoanueckoil cucreme c
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHMHUYECKUX DJIEMEHTOB
(coctaB u 3apsj sapa, 00IIee YUCIIO IEKTPOHOB), PACIPEeICHHEM SIEKTPOHOB
10 SHEPreTUYECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAJIUS U KAJIbLIHS

[IpencraBinenue O MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB ~ XMMHUYECKHX
3JICMCHTOB (pa;u/lyc aTomMma, BJIGKTpOOTpI/IL[aTCJIBHOCTL), HpOCTBIX N CIIOXKHBIX
BEIIECTB OT IIOJOKEHUsI 3JIeMeHTOB B I[lepmommueckoil cucreme (B MajbixX




Neprojiax U TJIaBHBIX MOATPYIINAX) U AJIIEKTPOHHOTO CTPOSHUS aToMa

7 YMmenue KinaccupuIpoBaTh:

7.1 XUMHAYECKHE JIEMEHTHI

7.2 HEOPraHUYeCKUe BEIeCTBa

7.3 Xummdeckue peakiuun

8 YMeHue ornpenensrs:

8.1 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX IEMEHTOB, 3aps] HOHA

8.2 BUJ| XUMHUYECKON CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYPBI B COEMHEHUAX

8.3 xapakTep cpeiibl B BOZHBIX PACTBOPAX BEWIECTB (KHCIOT, OCHOBAHHIA)

8.4 OKHCIIUTEb U BOCCTAHOBUTEIIb

9 YMeHue XxapakTepu3oBaTh (pU3NUYECKUE U XUMUUYECKHE CBOMCTRA!

9.1 IPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOAOPOA, rpadut, anMas, KpeMHUil, a3o0T,
docdop, cepa, XJI0p, HATPHIA, KATTMI1, MATHUH, KAJIBIIUH, ATIOMUHUHT, KEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX pacTBOpoB (BoJa, aMMHAaK,
XJIOPOBOZOPO, CEPOBOJOPO, OKCHAbI U TMAapokcuabl MetawioB |-IIA rpynm,

9.2 amomunus, meau (1), nuaka, xenesa (11 u Il), okcuaer yrnepona (Il u 1V),
kpemuus (1V), azora u dpocdopa (1l u V), cepsr (IV u VI), cepuucras, cepnas,
a30TUCTas1, a30THasA, (hochopHas, yrojbHas, KPeMHHEBAsI KHCIIOTa U UX COJIN)
MIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX

9.3 COCTaBa M CTPOEHHUS, NMPUMEHEHHUE BELIECTB B 3aBHCUMOCTH OT HMX CBOMCTB,
BO3MOYKHOCTh NMPOTEKAHUSI XUMHUECKUX PEBPAILICHUNA B PA3ITMYHBIX YCIOBHUIX

10 YMeHHe COCTaBJISTh MOJEKYJISIpHBIE W HMOHHBIE YPaBHEHHUS PEAKIHA, B TOM
qucie:

10.1 peakIuii HOHHOTO OOMeHa

10.2  okuCIHTENBHO-BOCCTAHOBUTEILHBIX PEAKIIHIA

103 ~ WUIIOCTPUPYIOIIMX XMMHYECKUE CBOWCTBA HM3YYEHHBIX KJIAcCOB  (Ipymm)
HEOPTraHMYECKUX BELIECTB

10.4  HoxTBEpKIAONINX TEHETHUECKYIO B3ANMOCBSI3b MEXKTY HAMH

11 VYMeHUe BBIYHUCIATh (TPOBOJUTEH PACUETHI):

11.1 @ OTHOCHTENBHYIO MOJIEKYJSAPHYIO U MOJSPHYIO MAcChl BEIIECTB, MACCOBYIO JOJIHO
XHUMHAYECKOTO 3JIEMEHTa B COCTUHCHUN

112 maccosyro om0 BelecTBa B pacTBope,

113 kommdectBO BemEeCTBa U €ro Maccy, 00BEM Ta3oB

11.4 TO YPaBHEHUSM XHUMHYECKMX DPEAKIMA M HAaXOIUTh KOJIMYECTBO BEILIECTBA,
00BEM U MacCy PeareHTOB WU MPOJYKTOB pPEaKIUH

12 Bnanenue (3Hanue 0CHOB):

OCHOBHBIMM METOJAMU HAy4YHOro IO3HAaHUA (HAOJIOJEHHE, W3MEPEHHE,

121

AKCIEPUMEHT, MOJICIUPOBAHUE) TPU U3YUYEHUH BEIIECTB U XUMHUUYECKHUX
SIBJICHUH; yMeHUe chOpMYyITUPOBATH MPOOJIEMY U MPEAJIOKUTH MYTH €€ peICHUs




12.2

12.3

13

0e3omacHO pabOThl ¢ XMMHYECKUMHU BEIICCTBAMH, XHMHUYECKOW TOCYIOH M
1a00paTOpPHBIM 000pyIOBaHHEM

npaBwiaMu Oe30macHoro oOpaiieHuss C BENIeCTBAMHU, HWCIIONIB3yeMBIMU B
MTOBCEIHEBHOM JKU3HMU, MPAaBUIAMH MOBEICHUS B LIETSAX COEpEKEHUS 3I0POBBS U
OKpY>Karollle MpUpOJHON Cpejibl; MOHUMaHUE Bpeaa (OMacHOCTU) BO3ACUCTBUS
Ha JKUBbIE OpPraHMU3Mbl OMpPENeIEHHBIX BEIIECTB, CIIOCOOOB YMEHbBIICHUS H
MMpCAOTBPAILICHHUA UX BPCAHOT'O BOBIIGfICTBPISI

Hanuaue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBJICHUA CICAYIOIUX
XUMHYCCKUX SKCIICPUMCHTOB:

131

HU3YUYCHUC W OIIMCAaHHUC (1)I/I3I/ILIGCKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHHUE C
(bI/I3I/IquKI/IMI/I U XUMHUUYCCKHUMU ABJICHUAMHU, OIBITbl, WUIIOCTPUPYIOIIHEC
IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHUs cMecer

13.3

13.4

IMOJIYYCHHEC KHCIIOpOJa W M3YUCHHC C€ro CBOﬁCTB; IMOJIY4CHHUEC BOAOpOJa H
HU3YUCHUC €TI0 CBOﬁCTB; MOJIYYCHHC YIJICKHUCIJIOTO I'a3a U U3YUCHHUEC €TO CBOﬁCTB;
IMOJIYYCHHNEC aMMHaKa U NU3Y4YCHUC CTO CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJIEH PAaCTBOPEHHOIO
BEIIECTBA

135

13.6

13.7

MPUMEHEHHE WHIUKATOPOB (JakMyca, MeTWiopaHxa u ¢eHondranrenna) s
OIIpeJIeJICHUs XapaKTepa Cpebl B pACTBOPAX KUCIIOT U IIEI0Yei

HCCJIEIOBAHUE U ONTMCAHUE CBOMCTB HEOPIAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
W3YyYEHHE B3aUMOLEHCTBUS KHUCIOT C METaUlaMd, OKCHUIAaMH METaJUIOB,
pacTBOPMMBIMHU M HEPAaCTBOPUMBIMU  OCHOBAaHHUSMH, COJSIMH;  ITOJTYyYECHHE
HEPAaCTBOPUMBIX OCHOBAHUI; BHITECHEHUE OJHOIO METAJIJIa APYTUM U3 pacTBopa
COJIM; UccleoBaHue aM()OTEPHBIX CBOMCTB THAPOKCHIOB AIIFOMUHUS U IMHKA

pelieHne HKCIEePUMEHTAIbHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCJIMTHEHMI; «DNEeKTPOIUTHYECKAS U CCOLIAIINS,
«BaxxHelmue HeMeTalIbI U WX COCAUHEHUS», «BakHeHIme MeTannbl W HuX
COCJIMHEHMUSI»

13.8

14

141

XUMHYECKHE OKCIICPUMEHTHI, WIIIOCTPUPYIOMIHE TPU3HAKA POTECKAHUS
peakiuii MOHHOTO OOMEHa; KaueCTBEHHbIC pPEaKIMH Ha MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax HOHBL: XJOpHA-, Opomua-, uoaua-, cymbdar-, docdar-,
KapOOHAaT-, CWJIMKAT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHBI aMMOHUsS, MarHus,
KaJIBIIHS, AIFOMUHUS, Jkee3a (2+) u kenesa (3+), meau (2+), mMHKa

YmMmenue:

NpeACTABIATE PE3YJbTAaThl JKCIICPUMCHTA B q)opMe BBIBOJOB, OOKa3aTCJIbCTB,
Fpa(I)I/IKOB u Ta6.HI/II_[ 1 BBIABJIATH SMIIUPUYICCKHUEC 3aKOHOMECPHOCTHU

14.2

YCTaHABJIMBATL CBA3U  MCIKAY pPCAJIbHO Ha6HIOI[aCMBIMI/I XUMHUYCCKHUMHU
SABJICHUAMM U IIpoHeccaMu, NPOUCXOOAINIUMMA B MAKpO- 1 MUKPOMUPE, O0BACHATH
IMIPUYNHBI MHOFOO6pa3I/I}I BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

14

1.5

ATOMBI H© MOJICKYJIBL. Xumudeckue dieMeHTB. CHMBOJNBI  XHMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumudaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb
OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenpbHas aToOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAdg Macca. MaccoBas J0J1s1 XUMHYECKOI'0 3JIeMEHTAa B
COCAMHCHUU

KonuuectBo BemectBa. Monb. Momsipas Macca. ModisipHblii 00bEM  Ta3oB.
B3anmocBs3b KOJIMYECTBa, MACChI U YHCTIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

dusznueckue U XUMHUYECKHE ABIEHUA. XUMHUYECKas peakuus U e€ IPU3HAKU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

[Iepnoanueckuit 3akoH u Ilepnonnueckas cucreMa XMMUYECKUX daeMeHToB [ M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

[Iepnoanueckuit 3akoH. Ilepuognyeckas cucreMa XxumMudeckux snemMeHToB J[.U.
Menneneesa. Ilepuonst u rpynnsl. GU3UYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB IIEpHOa U IPYIIIbI JIEMEHTA

Crpoenue aromoB. CocraB aToMmHbIX siaep. M3otombl. Dnektponsl. CtpoeHue
JNIEKTPOHHBIX ~ 000JI0YEK aToMOB TepBbIX 20 XUMHMYECKHX DJIEMEHTOB
[Tepnoanueckoii cucremst .M. MeHnneneena

BaKOHOMepHOCTI/I B M3MCHCHHHU CBOICTB XHMHYCCKHX DJIEMCHTOB IEPBBIX TpéX
NnepuoaoB, Kajluda, KaJlblUd (paL[I/cha 4ATOMOB, DJJICKTPOOTPHUHIATCIbHOCTH,
MCTAINIMYCCKUX U HEMCTAJNIMYCCKHUX CBOfICTB) n ux COGI[I/IHGHI/II\/'I B COOTBCTCTBHH
C ITOJIOKCHHUEM BJICMCHTOB B Hepnozu/mecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTa

3.1

XuMHu4deckas CBA3b. KoBanenThnas (HOHHpHaH )51 HCHOJIHpHaH) CBA3b.
aﬂeKTpOOTpI/IHaTeJ'H)HOCTI) XHUMHUYCCKUX OJICMCHTOB. Wonnas CBA3b.
Meramnudeckas CBI3b

3.2

Tumsr KpUCTAINIMYCCKUX pCI_HéTOI( (aTOMHaSI, MOHHas, MCTaJ'IJII/I‘{CCKaH),
3aBUCHUMOCTEb CBOMCTB BC€IIECTBaA OT THIIA KpI/ICTaJ'IJ'II/IquKOI\/’I peH_IéTKI/I n BUIA
XUMHYECKOM CBA3U

Baxnelime mnpeACTaBUTENIM HEOPraHMYECKHX BemecTB. Hemeramnsl u  ux
coeaqruHeHus. MeTayuibl M UX COeIUHEHUS

4.1

Knaccupukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCJAMHEHUN: OKCHJIOB
(coneoOpa3yromiye: OCHOBHBIC, KUCIOTHEIE, aM(OTEpHBIC) U HECOTIec00pa3yromue;
OCHOBaHUU (mménoun u HEpPacTBOPUMBIE OCHOBaHU); KHCJIOT
(kucnopoacoaepKamme 1 OECKUCIOPOAHBIC, OTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

4.2

dusuyeckrue U XUMHYECKHE CBOMCTBA MPOCTBIX BCIICCTB-HCMCTAJJIIOB: BOJAOPO/a,
XJIOpa, KHCIIOPOJa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS




4.3

duszndeckne W XUMHUUYECKHE CBOMCTBA IIPOCTBIX BEHICCTB-METAJIJIOB: JIMTHA,
HaTpuA, KaJivis, Marovusa 1 KaJblW, aJIFOMUHNA, KEIIC3a. 3JICKTpOXI/IMI/IlI€CKI/II71 pan
HaHpH)KeHI/Iﬁ METAaIJIOB

4.4

4.5

4.6

Ouznyeckue M XUMHUYECKHE CBOWCTBAa BOJOPOIHBIX COCIMHEHHH HEMETAaJJIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOA, AMMHUAKA

dusnyeckue M XUMHYECKHE CBOWCTBAa OKCHIOB HemerawioB: cepwl (I1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), xpemuus(IV). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

Xumuyeckue coicTBa OkcuyoB: MetawioB |A—IIA rpymmn, nuuka, memu(ll) u
xesesa(ll, 11). TTomydenune OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOIMCTBA OCHOBAHUN M amM(pOTEPHBIX THAPOKCUAOB (Ha MpUMEpE
TUAPOKCHIOB  QIIOMUHUS, JKeje3a, [uHKa). [lomydyeHue oOcCHOBaHUW U
aM(bOTEepPHBIX THIPOKCHUJIOB

4.8

OO0mue XMMHMYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOM, CEPOBOJOPOIHOM,
CEpHHUCTOM, cepHOH, a30THOH, ¢docPopHOU, KpeMHHEBOW, yroibHOH. OcobObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.
[Tosryuenue Kucnor

4.9

OO61une xuMHYecKue cBoicTBa cpenHux coieil. [lonydenue coneit

4.10

411

[Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMMaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu

[Tonyuyenune ammuaka, CEpHON M a30THOM KHUCIIOT B MpOMbIIUIEHHOCTH. OO1iue
CHoCOOBI MOJTYYEHHS METAJUIOB

412

TI'enernmueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNYCCKUX COC]II/IHGHI/Iﬁ

5.1

5.2

XHUMHYECKHUE peaknuuu

Knaccupukanus XuMHYECKUX PEAKIUl M0 Pa3iIUYHBIM MpPU3HAKAM: 110 YHUCIY U
COCTaBy Y4YacTBYIOUIMX B pEaKLIHUU BEIIECTB, MO TemIoBoMYy 3(QexTy, Mo
WU3MEHEHUIO CTEIICHEW OKHUCIICHHSI XUMHUYECKUX 3JIEMEHTOB

TemoBoit 3 PexT XuMHUYECKON peakiuu, TepPMOXUMUYECKUE YpaBHEHHS. DK30- U
9HJOTEPMHUUECKUE PEAKIMH. TepMOXUMHUECKHUE YPAaBHEHUS

5.3

OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakiuu. OKHUCIUTENN U BOCCTaHOBUTEIIH.
[Tpouiecchl ~ OKMCIEHMSI M BOCCTAHOBJICHMS.  ODJEKTPOHHBIM  OaslaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUI

5.4

5.5

Teopust 3NEKTPOIUTHUECKON aucconranui. KaTtuoHbl, aHMOHBL. DIEKTPOJIUTHI U
HEINEKTPOoJUThI. CHUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENEHb UCCOMAITII
Peakiun noHHOTO OOMEHa. YCIOBHS TPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MIOJIHBIE U COKpAaIllEHHbIE MOHHBIE YPABHEHUS PEaKIIUid

6.1

XUMHS U OKpY>Karollas cpesia

BemectBa m Marepuanibl B MOBCEIHEBHOM JKM3HM 4YesioBeka. bezomacHoe
UCIIONIb30BaHUE BEIIECTB U XMMHUECKUX peakiuii B maboparopuu u ObITy. [lepBas
MTOMOIIIb MPU XUMUYECKUX 0’KOTaX U OTPABICHUSIX

6.2

XUMHYECKOE 3arpsi3HeHNE OKPY>KatoIel cpebl (KUCIOTHBIE J0XKIU, 3arpI3HEHHE
MOYBHI, BO3JyXa U BOJOEMOB), crmocoObl ero mnpemoTBpamieHus I[IpeaenvHas
nonyctumasi koHneHtpamus BemiectB  (IIJIK). Pomp xumum B pemieHuun
OKOJIOTMYECKUX TpobieM. YculeHHEe NapHUKOBOTO d(dekra, pa3pylieHue
030HOBOTO CJIOsI




[Mpumenenne cepbl, a3ora, ¢ocdopa, yriepoma, KpeMHUS U UX COCIUHCHHN B
6BITy, MCIUIHHE, MPOMBINIJICHHOCTH HW CCIBbCKOM XO3SICTBE. HpI/IMeHeHI/Ie

6.3 | MeramioB u cruiasos (cranmp, 4YyryH, AOpPaJIIOMUHUNA, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX coequHeHud. [IoHATHE O KOppPO3MH METaJIOB, OCHOBHBIC
CIoCOObI 3alTUTHI UX OT KOPPO3UU

6.4  [IpUpoIHBIE MCTOYHUKH YIJIEBOAOPOJOB (Yroib, NPUPOAHBIA Ta3, HEDTH),
IPOAYKTHI MX NepepaboTKu (OEH3UH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHBIe TMOHATHS 00 OPraHWYECKHX BEIECTBAX KaK O COEAMHEHHSIX

6.5 | Yyriaepona (MeTaH, 9TaH, STHUIIEH, AUETHIICH, STaHOJ, TIMLEPHH, YKCYCHas KUCIIOTA).
[NonsiTne o OmoNOrMueckr Ba)KHBIX BEILECTBAX: KHpax, OENKax, yriaeBojax — U ux
POJIK B KU3HU YETIOBEKa

7 Pacuérsr:

7.1 1o dopMynaMm XHMHYECKHX COSTHHCHHIT

7.2 Macesl (MaCCOBOIA) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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