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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa mo XMMUM Ha YPOBHE OCHOBHOTO OOIEro OOpa30BaHUs COCTaBJI€Ha HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHMS OCHOBHOI 00pa30BaTeNIbHOW MPOTrpaMMbl OCHOBHOTO OOIIETro
oOpasoBanusl, npenactaBieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (eiepabHOIN pabodeil mporpaMMbl
BOCIIUTaHMS U ¢ YYETOM KOHIETIINUH NPENoAaBaHus yueOHOro npeaMera « XuMus» B 00pa30BaTeIbHBIX
opranmzanmsax Poccuniickoit denepanun.

ITporpamma 1o xuMuu Ja€T NpeACTaBICHUE O LEIsX, 001el cTpaTeruu 00yueHusl, BOCIUTAHUS U
pa3BUTHS 00yYaIOIIMUXCS CPECTBAMHU yUe€OHOIO MPEeIMETa, YyCTaHABIMBAET 0053aTeIbHOE MTPEIMETHOE
COJIEpKaHue, IPEyCMAaTPUBAET PACIIPEAEIECHUE €T0 MO KIaccaM M CTPYKTYpUPOBAaHHUE I10 pa3zaeiiaM U
TeMaM HpOrpaMMbl MO XHMMHH, OINpEAEsieT KOJIMYECTBEHHbIE M KayeCTBEHHbIE XapaKTEPUCTUKU
COJIEPKaHUsl, PEKOMEHYEMYIO MOCJIE0BATEIbHOCTD N3YYEHHSI XUMUU € YYETOM MEKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4E€OHOTO MpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs,
oIpeieIieT BO3MOXKHOCTH MpeIMeTa JUIsl pealn3aluu TpeOoBaHUH K pe3ybTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTeNnbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs, a TakXke TpeOOBaHUMN K
pe3yabTaTaM OOy4eHHUs XMMHM Ha ypOBHE Iiefiell M3ydeHHus MpeaMeTa U OCHOBHBIX BHMJOB yueOHO-
MO3HABATEJILHOM J1€ATEIbHOCTH 00YUaIOUIerocs o0 OCBOEHUIO yUeOHOI0 CO/Iep KaHuUs.

3HaHUE XHMHUH CIy’)KUT OCHOBOM A (hOPMHUPOBaHMS MHPOBO33PEHMS OOy4YaroLIerocs, €ro
MPEJICTaBICHU O MaTepHalbHOM E€JUHCTBE MHpA, BAXKHYIO pPOJIb UIpaloT (OpMHUpYEMbIEe XUMHEH
NPEJCTAaBICHUA O B3aUMOIIPEBPAILEHUSAX SHEPruM M 00 HBOJIIOIMM BEIECTB B NPUPOAE, O MyTIX
pelieHus rao0anbHbIX MPOOJIEM YCTOMYHMBOIO pa3BUTHSI YEIOBEUECTBA — CHIPhEBOM, SHEPTrEeTHUECKOH,
MUILEBOH U 3KOJIOrnyeckoi 6€30MacHOCTH, MPoOIIEM 3paBOOXPAHEHUS.

N3ydenue xumun:

CIIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Al caMOpa3BUTHA M (OPMHPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o01iel 1 (yHKIIMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUpPOBAHME MBIIIJICHUS M TBOPYECKHX CIIOCOOHOCTEH 00ydYaroluxcs,
HABBIKOB X CaMOCTOSITEJIbHON y4eOHOW JIeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEA0BATEIbCKUX
yYMEHHUH, HeOOXOAMMBIX KaK B TIOBCEAHEBHOM KHU3HH, TaK U B IPOPECCHOHATBHON IeATETbHOCTH;

3HaKOMHUT €O CHEIU(PUKON HAyYHOTO MBILUICHHUS, 3aK/1a/IbIBAET OCHOBBI II€JIOCTHOTO B3IJIsa Ha
€IMHCTBO NMPHUPOJIBI U YEJIOBEKa, SIBJISAETCS OTBETCTBEHHBIM 3TAllOM B (POPMHUPOBAHUM €CTECTBEHHO-
HAy4YHOM rpaMOTHOCTH O0yUaroluXCs;

CocoOCTBYeT (POPMUPOBAHHUIO IIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00yUaromIuXCsl.

JlaHHBIE HAITpaBJICHHsI B 00YYEHUU XUMUHU 00€CIIeUnBaOTCS CIIEIM(PUKON coiepKaHusl yueOHOTo
IpeMeTa, KOTOPBIH ABIISETCS MeIarornyecky aJalTHPOBAaHHBIM OTpa)keHHEM 0a30BOM HayKH XUMHH
Ha OIPEAEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs OPUEHTHUPOBAH Ha OCBOCHHE
00yYaroIUMUCS. CHUCTEMbI IEPBOHAYAIBHBIX MOHATUN XUMHM, OCHOB HEOPraHWYECKOH XUMHHM U
HEKOTOPBIX OTAENIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKON XUMUH.

CtpykTypa conepkaHus IpOrpaMMbl 110 XUMHH c(hOPMHUPOBAHA HA OCHOBE CUCTEMHOTO M0/IX0/1a
K €€ u3yuenuto. CozeprkaHue CKIaIbIBA€TCs U3 CUCTEMBI IIOHATUH 0 XUMUYECKOM 3JIEMEHTE U BELIECTBE
U CHUCTEMBbl MOHATHA O XMMHYECKOM peakiuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpraHM30BaHBI IO
MIPUHIINITY [1OCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUECKUX IMPEACTABICHUI pa3HOTo
YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa J[. 1. MeHzeneeBa kak OCHOBHOT'O 3aKOHA XMMMHY;

— YUYEHHS O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3H;

— MpeACTaBIeHUI 00 IEKTPOIUTHIECKOM TUCCOIMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMSI PpPAacCMATPUBAIOTCSI HA OCHOBE OMIMPUYECKH TOIYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIENOBATEIbHO OT OJHOTO YPOBHSA K APYTrOMY, BBIIIOJHSIS
GyHKIUMM OOBSICHEHUS] U IPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPaKTHYECKOIO
IIPUMEHEHNUS U TIOJYyYEHHUS U3y4aeMbIX BEIIECTB.



OcBoeHue MporpamMmbl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTaBJISIOLICH HayUYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPHUPO/IbI, IEHHOCTHOTO OTHOLIEHUS K
HAay4yHOMY 3HAHHUIO MU METOJaM IO03HaHUS B Hayke. M3ydueHHe XMMHU NPOUCXOIUT C MPUBICYEHHUEM
3HaHUU U3 paHee U3YUYEHHBIX Y4eOHbIX mpeaMeToB: « OKpy:xaomuil Mup», «buonorus. 5—7 kiacced» u
«Duzuka. 7 Kimacey.

[Ipy M3y4yeHMM XUMHH MPOUCXOIUT (POpPMHpPOBAHUE 3HAHMM OCHOB XMMMUYECKOH HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUECKOW NEesATEIbHOCTH YellOBeKa M KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. 3aj1aua y4eOHOTOo ImpeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMBI
XMMUYECKUX 3HAHUM — BaXKHEHIIUX (akTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHX MOJOXKECHUH,
JOCTYMHBIX 0000IIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, B MPUOOLIEHUH K HAyYHBIM
METOAaM IMMO3HaHMS MPH M3YYEHHUU BEHIECTB U XMMUYECKMX peaklui, B (POPMHUPOBAHUU U PA3BUTUU
MI03HABATEJIbHBIX YMEHHUH U UX IPUMEHEHUU B yUeOHO-I03HABATEJILHON U y4eOHO-HCCIIeI0BaTEIbCKON
JeSATeIbHOCTH, OCBOCHUH MPaBHJI 0€30MaCHOT0 0OpalleHHs ¢ BEIIeCTBAMH B TOBCEHEBHOM KU3HHU.

[Ipu n3yvyeHnn XuMuM Ha YpOBHE OCHOBHOTO 00I11eT0 00pa30oBaHMsI BaXKHOE 3HaUEHHE pruoOpenn
TaKHe LENH, KaK:

— (opMHUpOBaHME WHTEUIEKTyaJIbHO PAa3BUTOW JMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO,
COTPY/ZHUYECTBY, CAMOCTOSITEJIbHOMY NPHUHATHUIO PEIICHUH, CIOCOOHON aanTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIOBUSM KU3HU;

— HampaBJIGHHOCTb OOy4YeHHMs Ha cHcTeMaThdeckoe npuoOIieHne oOydaromuxes K
CaMOCTOSITEJIbHOM TO3HABATEIbHON JESATENIbHOCTH, HAayYHbIM METOAAM I103HaHUA, (HOPMHUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUU;

— obecrnieyeHHe YCIOBUM, CIOCOOCTBYIOIIUX NPHOOPETCHUIO OOYYaIOIIUMHCS — OTBITa
pa3sHOOOpa3HOM JAEATENbHOCTH, IO3HAHUS M CAMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIM ), IMEIOIINX YHUBEPCAIIbHOE 3HAUE€HUE JJIs1 PA3JINYHBIX BUIOB JAESTEIbHOCTH;

— ¢opmupoBaHue o01el GYyHKINOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBACHATH W OLEHUBATh SBJICHUS OKPYXKAIOUIETO MHpa, MCIONb3Yys 3HAHHUS U OIBIT,
MOJIy4YEeHHbIE NPH U3YYEHUU XMMHUH, IPUMEHSATh UX NP PELICHUH Npo0seM B MOBCEIHEBHON KU3HU U
TPYZIOBOH AESATEIBHOCTH;

— (¢opMHUpoBaHHE y OOYYaIOUIMXCA T'YMaHMCTHYECKUX OTHOIICHUH, MOHMMAaHUS IEHHOCTU
XUMHUYECKUX 3HAHHUM I BBIPAOOTKHU HKOJIOTHYECKH 11eTIeCO00Pa3HOro MOBEICHUS B OBITY U TPYIOBOM
JESTEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 37J0POBbS U OKPYIKAIOLIEH PUPOIHON CPELIBI;

— pa3BUTHE MOTHBAIIMU K OOYYECHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHMS OOIIEYETOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00yYEeHHUS.

OOmiee 4McaO 4YacoB, OTBEAEHHBIX S M3Y4YEHUS XHMHUHM HA YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusl, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B HeJlento), B 9 kimacce — 68 yacos (2
yaca B HEJICIIO).

COJAEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE IOHATHUS

[Ipenmer xumuun. Ponp XuMHuM B KU3HU YeIOBEKa. XMMHS B CHCTEME HayK. Tena u BellecTna.
du3nueckre CBOMCTBA BEIIECTB. ArperatHoe COCTOsiHME BeulecTB. [loHsATHE 0 MeTOmax MO3HAHUS B
xumun. Yuctele BemniecTBa U cmecu. CriocoObl pa3fesieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE deMeHThl. CUMBOJIBI XUMHUYECKHUX 31eMeHTOB. [IpocTeie u
CJIO)KHBIC BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckasi (opmyna. BaneHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BeriecTB. OTHocUTeNbHAs aToMHasi Macca. OTHOCHTENbHAsT MOJIEKYJIsIpHasi Macca. MaccoBas
JIOJIS XUMHYECKOTO 3JIEMEHTA B COSIMHECHUH.

KomnuectBo BemectBa. Monb. MosgpHas Macca. B3anMocCBsI3p KOJIMYECTBA, MACChl U YHUCIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacy€Tel mo opMynaM XUMHUECKUX COSIMHEHUA.



du3znyecKre U XUMUYECKUE SIBJICHUS. XUMHUUECKash peaklys U €€ NMpu3Haku. 3aKOH COXPAHEHUS
Macchl BEHIeCTB. XUMHUYEeCKHe ypaBHeHUs. Knaccudukamus XUMHUYECKUX peakiuil (CoequHEeHUs,
pa3oXKeHUs, 3aMelleHus, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOW TIOCYA0H, MpaBuiamMu paboThl B J1a0OpaTOpUU H MpUEMAMH
oOparieHus ¢ 1a00paTOPHBIM 000PYAOBAHUEM, U3YUCHUE U OMUCAaHUE (PU3UUECKUX CBOMCTB 00pa3IioB
HEOPraHMYECKUX BEIIECTB, HaOmoaeHne ¢u3ndeckux (TUIaBIeHUE BOCKA, TasHHUE JIbJa, pACTUPaHUE
caxapa B CTYyINKe, KHUIEHHE W KOHJICHCAIUsl BOJBI) U XUMUYECKHX (TOPEHHE CBEYM, NMPOKATHMBAHHE
MEIHOM MPOBOJIOKH, B3aUMO/ICHCTBHE MeJia C KUCIIOTOH ) SIBJICHUIA, HAOII0ICHNE U ONTUCaHKe TIPU3HAKOB
MIPOTEKaHUsl XUMHUYECKUX peaklMil (pas3jokeHHe caxapa, B3aUMOJAEWCTBUE CEpPHOM KHUCIOTHI C
xyopuaom Oapus, paznoxkenue runpokcuna meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBHUE KeJe3a C
pactBopom conu wmeau (II), m3yuenume cmocoOOB pasleneHusi CMeceil: C TOMOIIBI0 MarHuTa,
¢bunbTpoBaHME, BBIIAPUBAHHUE, NUCTWILIALMS, XpomaTtorpadus, MPOBEIEHHWE OYHUCTKH TOBApEHHOU
coiid, HaOJIOIEHHE W OINHUCAHHE PE3yJIbTAaTOB TMPOBEIACHUS OIbITA, WUTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHsI MacCChl, CO3/IaHUE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:kueiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kucinopon —anemeHT u mpoctoe BemectBo. Haxoxnenue
KHUCIIOpoJla B TMpupoAe, (uU3NYecKue M XUMHUYECKHE CBOWCTBAa (peakuumu ropeHusi). OKCHIBI.
[Tpumenenue kucnopona. CrnocoObl MOMyYEHHs] KUCIOpOAa B JIAOOPATOPUU U MPOMBIIUICHHOCTH.
Kpyrosopot kucnopona B npupojie. O30H — asIoTponHast MOAU(PUKALIHS KUCIOPO/a.

TeroBoit  3ddeKkT XUMHUYECKOW peaki, TEPMOXUMUYECKHE YpPaBHEHHS, DOK30- U
SHIOTEPMUYECKHE peakiuu. TOMINBO: yrojib U METaH. 3arps3HeHNUE BO3/yXa, YCWICHHE TAPHUKOBOTO
addekra, pa3pylieHne 030HOBOTO CIOSL.

Bogopon — anemeHT u npoctoe BeuiectBo. HaxoxaeHue Bojoposia B npupoze, pusndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KucnoTsl u conu.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputrens. PactBopsl. Hacelmiennsle u
HEHACHIIICHHBIC pacTBOPHL. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBast 10JIsl BEIIECTBAa B PAcTBOPE.
Xumuueckue cBoWcTBa BoAbl. OcHoBaHusA. Ponb pacTBOpPOB B MPUPOJE UM B KM3HU 4YEJIOBEKA.
KpyroBopot Bojibl B ipupoie. 3arpsa3HeHne TpupoaHbix BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranuuecknx coeauHeHuid. Oxcuapl. Knaccudukanuss — OKCHIOB:
cosieoOpasyromire (OCHOBHBIE, KHUCIOTHBIE, amM(pOoTepHble) W HecojeoOpasyromue. HomeHnkmarypa
okcuaoB. dusnyeckrue 1 XMMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcnoBanusa. Kmaccudpukanuss OCHOBaHMM: WIENMOYM ¢ HEPACTBOPUMBIE  OCHOBAHMS.
Howmenknarypa ocHoBaHul. PU3NYECKUE U XUMUUECKHE CBOMCTBA OCHOBaHMi. [loiydeHne ocCHOBaHMIA.

Kucnotel. Knaccupukauus kucinor. Homenknarypa kucinor. Pu3nyeckue M XUMHYECKHE
cBoricTBa KUCHOT. Psg aktuBHocT MetaiuioB H. H. bekerosa. [lonydueHue kucnor.

Comu. Homenknarypa cosneit. @u3znueckre 1 XuMU4YecKue cBoiicTBa coseit. [lomydenue comeil.

I'eneTnueckas CBSI3b MEXAY KIIACCAMH HEOPTAHUYECKUX COECTUHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeaeNieHHue COJAep)KaHUs KUCIOpoJa B BO3IyXe, IMOIy4YeHHE, COOMpaHue,
pacro3HaBaHUE W M3YYCHHE CBOWCTB KHCJIOPOJa, HAOMIOIEHUE B3aUMOJICUCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HUKHOBEHHS M TIPEKpAIIeHHUs TOpeHus (Mokapa), O3HAKOMIICHHE C
oOpasilaMi OKCHJIOB M OMKCAHUE MX CBOMCTB, MOJy4YCHHE, COOMpaHUE, PaclO3HABAHUE W U3YUCHHUE
CBOMCTB Bogopona (TropeHue), B3auMonelcTBue Bojopoaa ¢ okcugom wMeau (II) (Bo3moxkHO
WCIIOJIb30BAaHUE BHJJICOMATEpPUATIOB), HAOIOJeHHE OOpa3IOB BEIIECTB KOJWYECTBOM | MOIb,
UCCIeIOBaHNEe OCOOEHHOCTEH PacTBOPEHHUS BEUIECTB C PA3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBJIICHHE
pacTBOPOB € OMPEACIIEHHON MAacCOBOM JOJEH PacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C
MeTalaMu (HaTpueM U KanbliieM) (BO3MOXKHO HCIIONIb30BaHHE BHIEOMATEPUANIOB), MCCIIEIOBaHHE
0o0pa3lloB HEOPTraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, HAOIOJIEHHE W3MEHEHHUS OKpPAaCKH
WHAMKATOPOB B pacTBOpax KHUCJIOT U IIeNoYei, m3yueHue B3ammojeiictBus okcuaa menu (II) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHCJIOT C METa/llaMH, pEeaKIuil HeUTpaau3aluu, TMOJydYeHHUe
HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO MeETajula JAPYTMM U3 pacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BaxkHelme Kiacchl HEOPraHUYECKUX COSTUHEHUIN.



Hepuoanyeckuit 3axkoH u Ilepuoamueckass cucrema xumuyeckux 3jaemenros /. H.
MenpeneeBa. Ctpoenne aToMoB. XuUMHYecKasi CBsA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBbie TOMBITKM KIACCU(DUKAIMA XUMHUYECKUX 3JIeMEHTOB. [loHSATHE O rpymnmax CXOJHBIX
AJIIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METANIbl, TaJOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBbIe 00pa3ytoT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuyeckux snemeHToB [[. . Menzaeneesa.
Kopotkonepuoanas u gmmHHONIEpuoaHast popMbl [leproanyeckoit CUCTEMbI XUMHUECKUX AJIEMEHTOB
1. 1. Menneneesa. [leproabl u rpynbsl. @U3UUECKHUN CMBICII TOPSAAKOBOTO HOMEpPaA, HOMEPOB IIepuoaa
Y TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M3orombl. DneKkTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
00o010uek aToMOB TnepBbIX 20 xumMudeckux 3meMeHToB [lepuonnyeckoit cucremsl 1. . Mennaeneena.
XapakTepucTuKa XUMHUYECKOIO JJIEMEHTA MO €ro mnojoxeHuto B Ilepuonnueckon cucreme /[ U.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U EPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil cuCTeMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3ButHs Hayku U npakTtuku. Jl. 1. MenaeneeB — y4€HbIN U TpakIaHHH.

Xumuyeckasi cBs3b. KoBaneHTHast (MOJIIpHAs M HETOJSIpHAs) CBSI3b. DIEKTPOOTPUIIATEIEHOCTD
XUMHUYECKHUX AJIeMEHTOB. IOHHAs CBS3b.

Crenenp okucneHuss. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [lporecchl OKuciIeHUs U
BoccTaHOBJIEHUSI. OKHCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4deHHe 0Opa3IoB BEIIECTB METAIJIOB U HEMETAJIJIOB, B3AMMOJICUCTBHE TUJIPOKCHIA IUHKA C
pacTBOpamMH KHCJIOT U LIEJNOYEH, TPOBEICHHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaklnii (roOpeHre, peaKkiiny pa3aoKeHUsI, COSTUHEHU).

Mescnpeomemnuie ceazu

Peanuzarnus MexXnpeaMeTHBIX CBS3€H MPU M3YUEHUU XUMHH B 8 KJIACCE OCYIIECTBISCTCA Yepe3
UCIIONb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHITHHA, TaK W TOHSATHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO1Iue ecTecTBEeHHO-HAyYHbIE TOHATHS: HAy4YHBIM (DakT, TUMOTe3a, TEOpHs, 3aKOH, aHaJH3,
CUHTE3, KJIacCU(pUKALHS, TEPUOJUIHOCTD, HAOII0/IEHNE, SKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPEHUE,
MO/I€JIb, SIBIICHHE.

dusuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI, PAIMOAKTUBHOCTbD,
MOJIeKyJa, DNMEKTPUYECKHU 3apsij, BEIIeCTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(dbu3HYecKre BEeTUYNHBI, UHUIIBI H3MEPEHUsI, KOCMOC, TIaHETHI, 3BE3/161, COTHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaAIbl, TOPHBIE MOPOJIbI, MOJE3HBIE HCKOIMAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKas peakuust

Ilepnonnueckuil 3akoH. [lepnoanueckas cucrtema xumudeckux ieMeHToB J[. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KM, KAJIbIUSA W HX COCIUHEHUH B COOTBETCTBHHM C TIOJIOXKEHHEM OJJIEMEHTOB B
[Ieproanueckoit cuCTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BEIIeCTBA: BUbI XUMUYECKON CBA3U. THUITBI KPUCTATUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKH U BUAA XUMUUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XMUMUUYECKHE CBOWMCTBA BEIIECTB,
OTHOCAILLMXCS K PAa3IUYHBIM KJaccaM HEOpPraHMYECKHUX COEJUHEHUN, TEeHEeTHYecKass CBs3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukainus XUMHUECKUX pEaKIHMid MO0 pa3NIuYHbBIM MpH3HaKaM (MO0 YHCIy M COCTaBy
YYacTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(h(EKTy, M0 M3MEHEHHUIO CTEIEHEH OKHCIICHUS
XUMHUYECKHUX SJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYaCTHUIO KaTajau3aTopa). JK30- U IHAOTEPMHUUYECKUE
peaKkIny, TEePMOXUMHYECKUE YPABHEHHUS.



[Tonatne o ckopocTH XuMHYecKod peakiuu. IloHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsATHEe 0 rOMOTeHHBIX U TeTepOreHHbIX peakuusx. [loHsTue o katanuse.
[ToHsATHE O XMMHUYECKOM paBHOBeCHH. DAKTOPBI, BIMSIOIME Ha CKOPOCTh XMMHYECKOH peakiuu u
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIIUTENTbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUH, JJICKTPOHHBIM  OalaHC  OKHCIUTEIbHO-
BOCCTaHOBUTENIbHON peakiuu. CocTaBlieHnEe YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIMA
C UCIOJIb30BAHUEM METO/1a 3JICKTPOHHOr0 OaslaHca.

Teopust ANEKTPOIUTUUECKON TUCCOLMALIUNU. DIEKTPOIUTHI U HEANEKTPOJINThL. KaTHOHBI, aHHOHBI.
MexaHH13M JUCCOIMALIMY BEIECTB C Pa3IMYHBIMHU BUAMU XUMUYECKOH cBs3U. CTeneHb TUCCOIUAlINN.
CunbHble U ciladble AJIEKTPOIIUTHI.

Peakiun noHHOro oOMeHa. YCIIOBUS NPOTEKaHUS peaKIMid HOHHOTO OOMEHa, MOJHBIE U
COKpalI€HHbIE HMOHHBbIE ypaBHEHUs peakuuid. CBoilcTBa KHCIOT, OCHOBaHMM U cojeil B cBeTe
NPEeCTaBICHUN 00 ANIEKTPOIUTHUECKON aucconunanuu. KauecTBeHHble peakiiuu Ha WoHbI. [IoHsATHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHUE C MOJIEISIMU KPUCTAINTMYECKUX PEHIETOK HEOPTraHUYECKUX BEILIECTB — METAJUIOB U
HeMmeTaioB (rpadura u anmasa), CJIOKHBIX BEIIECTB (XJIOpHIa HAaTpus), UCCIIeI0BaHUE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOW pEaKIMH OT BO3ACUCTBUA pa3iIMuHBIX (AKTOPOB, HCCIEAOBAHNE
AJIEKTPONPOBOJIHOCTH PAaCTBOPOB BEILECTB, IPOILECCAa IUCCOLMALNU KHUCIOT, IIEJIOYEed M COJel
(BO3MOYKHO HCIIOJIb30BAHUE BHUJIEO MATEPHAJIOB), IPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peakluuil HOHHOro oOMeHa (0O0pazoBaHME OCajKa, BbIAEICHHUE Ta3a, 00pa30BaHUE BOJBI),
OTBITOB, WJUTIOCTPUPYIOIIMX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUil (ropeHue,
peakuuu pa3jokKEHUs, COCIUHEHMS), PpAaclO3HABAaHUE HEOPraHWYECKHX BEIIECTB C IIOMOILBIO
KaueCTBEHHBIX pEaKlUii Ha HOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtasuibl U UX cOeJUHEHUS

OOmast xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIE CTEIEHM
okuciaenus. CTpoeHue u pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOeHOB. XMMUYECKHE CBOMCTBA
Ha TpuMepe XJjopa (B3aUMOJEHCTBHE C METAJUIaMM, HEMETaJUlaMH, Ienodamu). XJIOpPOBOIOPOA.
ConsHast KHUCIIOTA, XUMHUYECKHME CBOMCTBa, IOJIy4YeHHE, MNpuMeHeHue. JlelicTBue xmopa u
XJIOPOBOJIOPO/a HAa OPraHU3M uesioBeka. BajkHelre XJIopu/ibl U UX HaXO0XKACHHUE B IPUPOJIE.

OOmast  xapaktepuctuka »sineMeHTOB VIA-rpynmel. OCOOEHHOCTM CTpPOEHHMsS aTOMOB,
XapaKTepHble CTeNEeHU OKucieHus. CTpoeHne U pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — KMCI0PO/Ia
U cepbl. AIIIOTPOIHBIE MOU(UKAIIUN KUCIOPOAA U cepbl. XMMHUYeCcKHe CBoHCTBa cepbl. CepoBo10po/I,
CTpoeHHEe, (pU3MUecKre M XHUMUYeckue cBoicTBa. OKCHIBI Cepbl KaK MNPEJCTABUTENN KHUCIOTHBIX
okcugoB. CepHas KHcI0Ta, (PU3NYECKHe U XMMUYECKHe CBOMCTBA (00IIMe KaKk MPeJCTaBUTEINs Ki1acca
KHUCIIOT U crienupuyeckue). XUMUYECKUE PEeaKIUH, Jie)Kallue B OCHOBE MPOMBIIUIEHHOIO crocoba
NOJy4YeHUs: cepHOM kucnoTel. [Ipumenenne cepHoil kucaoTel. Comu CepHON KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxxaenue cepol U €€ coeJMHEHUHN B MPUPOJIC. XUMUUYECKOE 3arps3HEHUE
OKpY’KaroIiel cpelibl COeIMHEHUAMHU Cepbl (KUCIOTHBIE TOXAM, 3arpsA3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpaIlECHUSI.

OO11as xapakTepuCcTUKa 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCJIEHMs. A30T, paclpocTpaHEHHE B NpPUPOJE, (PU3NYECKHE M XHMHUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoje. AMMHUAK, ero (pU3M4ecKue M XMMUYECKHE CBOMCTBA, MOJIy4YEHHE U
npuMmeHenre. Conu aMMOHUS, UX (pU3MUECKHe U XMMUYECKHe CBOMCTBA, puMeHeHne. KauecTBeHHas
peakiys Ha MOHbI aMMOHUS. A30THas KUCJIOTA, €€ ModydeHue, Gu3ndeckrue u XMMUYECKHe CBOMCTBA
(oOmue kak TpeacTaBUTENS Kiacca KUCIOT U crneruduyeckue). Mcnonb3oBanue HUTPATOB M COJICH
aMMOHMsI B KauecTBE MHUHEpAIbHBIX yI0O0peHuil. XUMHUECKOe 3arps3HEHUE OKpY’Karollel cpeabl
COEIUHEHHUSIMH a30Ta (KUCIOTHbBIE J0XKIW, 3arpsi3HEHUE BO3Ayxa, MOo4Bbl U BoJoEéMOB). docdop,
aJIoTponHble Moaudukanuu Gocdopa, pusnueckue U xumudeckue cpoiicrsa. Oxeun pocdopa (V) u
dbocdopnas kuciora, GU3NIECKUe U XMMUYECKHUE CBOMCTBA, nmoydeHue. McnonszoBanue ¢ocdarToB B
KayecTBE MUHEPAJIbHBIX y100peHUH.

OObmass  xapakTtepuctuka dieMeHTOoB I[VA-rpynmsl. OcoOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble CTENEHU OKHUCICHHs. YTJIEepoJ, alJOTPONHbIE MOJU(HKAIMU, PACIPOCTpaHEHHE B
npupone, (u3MUecKue U XUMHYECKHe cBoicTBa. AzcopOuusa. KpyroBopoT yriepona B Npupoje.
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Oxcunpl yriepoaa, UXx (U3MYECKUEe M XUMHUECKHE CBOWCTBA, JAEHUCTBHE Ha JKHUBbIE OPraHU3MBI,
MOJIyYeHHUE U MPUMEHEHHE. DKOJIOTUUECKHE TPOOIeMBI, CBSI3aHHBIE C OKCH0M yriaeposa (IV), rumoresa
r00aJIbHOTO TIOTEIJICHUsT KJIMMaTa, MapHUKOBBIM A(QQekT. YroiabHas KUCIOTa M €€ COJM, HX
¢duznyecKue 1 XUMHUYECKHE CBOWCTBA, MTOJIy4eHre U npuMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-
noHsl. Mcnonb3oBanue kapooHATOB B OBITY, MEAULIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHayabHbIE TOHATHS 00 OPraHMYECKHUX BEIECTBAX KaK O COEAMHEHUSX yTiepojaa (MeTaH,
9TaH, OTUJIEH, AalETWIEH, OJTaHOJ, IJIMIEPUH, YKCyCHas Kuciota). lIpupogHble HMCTOYHHKH
YIII€BOI0POAOB (YroJib, IPUPOAHBII ra3, He(Th), MPOIYKTHl UX epepaboTKu (O€H3MH), X POJIb B OBITY
U IPOMBILIIEHHOCTH. [ToHsATHE 0 GMOIOrHYecKH BaXKHBIX BELIECTBAX: )KUpaxX, Oelkax, yriaeBoaax — U UxX
POJIU B J)KU3HM 4esloBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COETMHEHUH.

KpemHuuii, ero ¢usznyeckre 1 XUMHYECKHE CBOWCTBA, MMOJyuyeHHe U npuMeHeHne. CoeuHeHus
KpeMHusi B npupoje. OOume npexacrasieHus o0 okcuzae kpemHus (IV) m xkpemHHEBOW KHCIOTE.
Cunukarsl, UX UCHOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHel1e cTpouTeabHble MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. [IpobieMbl 0e30MacHOTO HMCIOJIb30BaHUS
CTPOMTEJILHBIX MaTEPUAJIOB B ITIOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

u3yueHne oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHON KHCIIOTBI, IpPOBEAECHUE
KAueCTBEHHBIX PEAKIMIl Ha XJOPUI-UOHBI M HAOJIOJEHUE NPHU3HAKOB HX IPOTEKAHUS, OIMbBITHI,
oTpaxaromue (usnyeckue M XMMHUYECKHE CBOMCTBA TaJOr€HOB W MX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEpPHANIOB), O3HAKOMJIEHME C O0pa3llaMu XJIOpPHAOB (TaJoreHuI0B),
O3HAaKOMJIEHHUE ¢ 00pa3lamMu cephl ¥ €€ COeTMHEHUIMH (BO3MOYKHO MCIIOJIb30BaHUE BHI€OMAaTEPUAIOB),
HaOJIr0/IeHue mpoliecca 00yriMBaHus caxapa MoJ IeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOW KHUCIIOTHI,
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBIeHHOMN CEpHOM KUCIIOTHI, IPOBECHUE KAYEeCTBEHHON peaKkuu
Ha cyib(aT-uoH U HaOJI0IeHUE NPU3HaKa e€ MPOTeKaH!sl, 03HAKOMJIEHHE C PU3NYECKUMH CBONCTBAMU
a3oTta, pocopa 1 X coeAMHEHUH (BO3ZMOKHO MCIIOJIB30BaHUE BUICOMATEPHAIIOB), 00pa3iaMy a30THBIX
u dochopHBIX yaoOpeHuH, moayueHue, coOupanue, pacro3HaBaHWE M M3yUYEHHE CBOWMCTB aMMMAKa,
[POBE/ICHUE KAYEeCTBEHHBIX peaKkIUil Ha MOH aMMOHHUS U ¢ocdaT-uoH M U3yueHHE NPHU3HAKOB HMX
MIPOTEKaHUsl, B3aUMOJAECWCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTBI C MeIbpI0 (BO3MOYKHO
UCIMOJIb30BaHUE BUIEOMATEPUAIIOB), U3YUEHUE MOJIeNIel KpUCTAIIMYECKUX PEeIETOK aaMasa, rpaduTa,
¢ynnepeHa, 03HaKOMJIEHHE € IPOLECCOM aAcOpOLIMU paCTBOPEHHBIX BELUIECTB AKTUBUPOBAHHBIM YTIEM
U YCTPOMCTBOM MpOTHBOrasa, IOJIy4YeHHe, cOOMpaHue, paclo3HaBaHME W U3yYCHHE CBOMCTB
YIJIEKUCIIOrO Ta3a, MPOBEJCHHE KauyeCTBEHHBIX peakluil Ha KapOOHAT U CHUJIMKAT-UOHBI U HU3yUYCHHE
IIPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHHE C NMPOAYKIMEH CHIMKATHOW MPOMBIIIJIEHHOCTH, PELICHHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHeilre HeMeTallIbl ¥ X COETUHEHUS.

Metanbl M X COeIMHEHHS

OO0mas xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHMM HX IOJIOKEHUS B
Ileprognueckoit cucreme xumudeckux 3iaemMeHToB J[. . Menneneesa u ctpoenus aromoB. CTpoeHHe
MeTaJlJIOB. MeTaiindyeckasi CBA3b U METAJUIMUECKask KpUCTaUINYecKasi peléTka. DIeKTPOXUMUYECKHMA
psan HampsbkeHM MetamioB. du3nyeckre M XMMHUYECKHE CBOMcTBa MeTayuioB. OOmue crocoObl
noJrydyeHus: MetauioB. [loHsTHE 0 KOPPO3UK METaNIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyT'YH, TIOPATIOMUHMNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ierounsle MeTauibl: MoJoKeHUE B Ilepuonnueckon cucrteMe XMMHYECKUX dnemeHToB /[l U.
MenieneeBa, CTpOCHHE UX aTOMOB, HAXOXA€HUE B Ipupoje. PU3nuecKue 1 XMMUYeCK1e CBOMCTBA (Ha
npuMepe HaTpust ¥ Kanus). OKCHUbl M TUIPOKCH Bl HATpUs U Kanus. [[pruMeHeHune nieouHbIX METaIOB
U UX COCUHEHUN.

[[{erounO3eMeNnbHBIE METAUIBI MarHUil M KalblUi: moJjiokeHue B Ilepuogmueckont cucreme
xumuueckux snemeHtoB JI. W. MenneneeBa, cTpoeHHME HMX aTOMOB, HAXOXKIEHUE B IPUPOJE.
dusnyeckre 1 XUMUYECKHE CBOIICTBA MarHus U Kanblivsd. Baxueiue coeiMHeHns Kanblusl (OKCHI,
THIPOKCHU, cOIn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunui: nonoxxexnue B [leproandeckoil cucreme xuMuueckux 3y1eMeHToB /. 1. Menneneesa,
CTPOCHHME aTOMa, HaxoxXkJaeHue B mnpupoje. Puznueckne M XUMHUYECKHE CBOMCTBA AJIIOMHMHHS.
AM@doTepHbIe CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMUHUS.

Keneszo: nonoxxenue B [lepnoanueckoii cucreme xumuueckux sneMenTos J[. M. Menneneesa,
CTpPOEHHE aTOMa, HaXxokJeHue B mpupone. dusnueckue U XUMMHUUECKHE CBOMcTBa xene3a. OKCUIbL,
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ruzpokcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBOICTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE C OOpa3laMl METaJUIOB U CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH, W3YUCHHE
pe3yJIbTaTOB KOPPO3UHM METAIIOB (BO3MOXKHO HCIIOJIB30BAHHE BHUACOMATEpPUAJIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJA KNI U HATPHs C BOJOH (BO3ZMOXKHO HCIIOIH30BAHHE BUCOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJABI, Ipollecca TOPEHUs KeJle3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIUil HA HOHBI: MarHus,
KaJIbLIMsI, aTFOMUHMS, ITMHKa, xkene3a (1) u sxxenesa (I11), menu (11), HabmrogeHue u onrcaHue MPOIECCOB
OKpalllUBaHUsl IUIAMEHUM HMOHAMHM HaTpusl, Kaiusd ¢ Kadblus (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), HUCCIEI0BaHHE aM(OTEPHBIX CBOMCTB THUAPOKCUAA ATOMUHHUS M TUAPOKCUAA
LIMHKa, pEeICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilne MeTasuibl U UX COSUHEHUS».

XuMus M OKpy:KamoLas cpeaa

BemiectBa n matepuransl B IOBCETHEBHOM )KM3HHU UeTIOBEKA. be3omacHoe HCT0Ib30BaHNE BELIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIIh Mpu XUMHUUECKUX 0KOTaX U OTPABICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpY’Karollel cpeapl (MpeaenbHas MOMycTUMas KOHIICHTpAIUs
Beulects, nanee — [1/1K). Ponas XxuMuu B pemieHMH 3K0JI0rMUECKUX IpooieM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUabl).

Mescnpeomemmuuie ceasu

Peanuszanus MexnpeIMeTHBIX CBsI3€l MPH M3YYEHHH XMMHHU B 9 Kilacce OCYyIIECTBISETCS Yepes
UCTIONIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHITHHA, TaK W TOHSATHH, SBISIOUINXCS
CUCTEMHBIMU JIJIS1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'0 1IMKIIA.

OO1Iue ecTecTBEeHHO-HAyYHbIE TOHATHS: HAy4YHBIM (DakT, TUMOTE3a, 3aKOH, TEOPHsl, aHaJH3,
CUHTE3, Ki1accuukaiys, nepuoIMIHOCTb, HAOIIOeHHE, SKCIIEPUMEHT, MOJICITUPOBAaHNE, U3MEPEHHE,
MO/JIeTIb, SIBIICHUE, MTAPHUKOBBIN 3(h(PEKT, TEXHOTOTHSI, MaTEPHAIIBL.

duznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTU, U30TOTIBI, PATUOAKTUBHOCTb,
MOJIeKyJa, JJEeKTPUYECKH 3apsi, MPOBOJHUKH, MOIYNPOBOJHUKH, IUAIEKTPUKU, (POTOIIEMEHT,
BELIECTBO, Te€JI0, OOBEM, arperaTHOE€ COCTOSHHME BEIECTBA, TIa3, pPAacTBOp, PacTBOPUMOCTD,
KpUCTAJIJIMUECKasi pemiéTka, CIUIaBbl, (U3MUYECKUE BEIMYMHBI, €IUHHIIBI U3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, HSKocHCTEMa, MHUHEpAIbHbIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbBI, MOJE3HbIE UCKOMAaeMbIe,
TOIINBO, BOJHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOTPAMMBI 11O XMMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuyHOCTHBIE pe3yNIbTaThl OCBOCHUS IPOTrPAMMbl OCHOBHOI'O OOIIIEro 00pa30BaHUsl JOCTUTAIOTCS
B X0/i¢ O0yueHUs XMMUHU B €IMHCTBE YUEOHON M BOCIUTATENIbHOM JESTEIbHOCTH B COOTBETCTBUU C
TPaJULMOHHBIMU POCCUNCKUMH COLMOKYJBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMH,
NPUHATBIMH B OOIIECTBE NpaBUJIaMU U HOPMaMH IOBEIEHHS M CHOCOOCTBYIOT Ipoleccam
CaMOIO3HaHUs, CAMOPAa3BUTHS U COLMATTN3ALIMH 00yYaIOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPaXarT TOTOBHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIECHHOCTHBIX OPUEHTALMN U PACIIUPEHUE OIBITA IEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE
B YaCTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAay4HOMY
HacJe/IMI0, TOHUMAaHUS 3HaYeHHsI XUMUUECKOM HayKHU B KM3HH COBPEMEHHOTO O0IECTBA, CIIOCOOHOCTH
BJIQ/IETh JIOCTOBEpHOM HUHGPOpManMell O TMEepeloBbIX JOCTHKEHUSAX W OTKPBITUAX MHPOBOH H
OTEYECTBECHHON XUMHHU, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTPOUCTBE MUpa U OOILECTBA;

2) rpaKIaHCKOI0 BOCIIMTAHMSA:

IIPEJICTABICHMSI O COLMAJIBHBIX HOPMax U MPaBUiIaX MEXJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, Yy4eOHOUCCIIEI0BATEIbCKOM,
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TBOPYECKOH M IPYTUX BUJAX JAESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHON AESTEIbHOCTH
IIPY BBINOJHEHUHM Y4eOHBIX, NO3HABATENIbHBIX 3aJay, BBITOJHEHUU XUMHUYECKHX SKCIEPHUMEHTOB,
CO3JIaHMM Y4EeOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAaHMIO M B3aUMOIIOMOIIIM B IpOLIecce ITON
y4eOHOM NesATeIIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE TOBEJIEHUE M IMOCTYIKH CBOMX TOBapHILEH C
MO3UIMN HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUIN TIOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

MHUPOBO33PEHUYECKUE NPEACTABIEHUS O BEIIECTBE M XMMHYECKON pEaKLUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIOIINE OCHOBY JJIsl IOHUMAaHMSI CYLITHOCTH HayYHOH
KapTUHBI MHpPA, IPECTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIbI, B3aMMOCBS3IX
YeJioBeKa C MPUPOJHON CPesloil, O poJii XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTE;

MO3HABAaTE/IbHbIE MOTHUBBI, HAINPABIEHHbIE HA I[IOJYYE€HHWE HOBBIX 3HAHUI 1O XUMUH,
HeoOXoauMble [UIsl OOBSICHEHHS HaONIOJaeMbIX IPOLIECCOB U SIBJICHMM, IO3HABaTEJIbHOM,
WH(GOPMAIIMOHHONW M YHUTATENbCKOW KYJIbTYPhl, B TOM YHCIIEé HAaBBIKOB CAMOCTOSATEIHHOW paboThI C
y4eOHBIMM TEKCTaMM, CIIPAaBOYHOM JHUTEpaTypod, JOCTYNHBIMH TEXHMYECKUMHU CpEACTBAMHU
WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYeHUI0 U I[O3HAHUIO, JI0003HATENBHOCTh, T'OTOBHOCTH M CIHOCOOHOCTH K
caM0o00pa30BaHMIO, MPOEKTHOM M MCCIEOBATENbCKON JAEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIpPAaBJIEHHOCTH U YPOBHs 00yUYEeHHS B ajbHeHIIEeM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBbIO, YCTAHOBKH Ha
3JI0POBBI 00pa3 *KHU3HHU, OCO3HAHHE MOCIEICTBUI M HENPUATHE BPEAHBIX MPUBBIUEK (YrOTpeOIeHus
QJIKOrOJIsl, HApKOTHKOB, KYypEHHS), HEOOXOIMMOCTH COONIOACHMUS NpaBHJl O€30MacCHOCTH TpHU
oOpallleHuU ¢ XUMHUYECKHMH BEIIECTBAMU B OBITY U peaibHON KU3HHU;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpEC K NPaKTUYECKOMY H3YUEHUIO Tpodeccuii U TpyAa pa3InyHOIo poja, yBaKeHHE K TPy Ly U
pe3ysibTaTaM TPYJIOBOW AESITEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE MPUMEHEHHS MPEJIMETHBIX 3HAHUI 110
XUMHH, OCO3HAHHBIM BBIOOP HHIWBUIYATbHOW TPACKTOPUHU MPOJOJDKEHUS O0pa3oBaHUS C y4ETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XMMMH, OOIIECTBEHHBIX HHTEPECOB U TMOTPeOHOCTEH,
ycreuHol npodeccHoHaNIbHOW JesITeNbHOCTH M Pa3BUTUS HEOOXOJMMBIX YMEHHUM, T'OTOBHOCTb
a/IalITHPOBAThCA B MpoheccnoHalbHOM cpee;

6) 3K0J10rH4ecKOro BOCIMTAHMS:

AKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIEHNE K IPUPOJIE€ KaK HCTOYHUKY JKU3HU Ha 3eMJle, OCHOBE
e€ CyIleCTBOBaHUs, MOHUMaHUE LIEHHOCTH 3/I0pPOBOTr0 M 0e30MmacHOro o0pas3a *HU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHUXUYECKOMY 3/I0pOBBIO, OCO3HAaHHE IEHHOCTHU
COOJIIOJICHNs TIpaBHJI O€30MacHOro MOBEJIEHHs MpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTyaIHsX,
YIPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPHUMEHATH 3HAHUS, MOTydYaeMble MPU HM3YYECHUM XMMHHU, JUIsI PElIeHUs 3ajaad,
CBSA3AHHBIX C OKPY’KAOIIEH MPUPOJHON CPeoi, sl MOBBIIIEHUS YPOBHS dKOJOTHYECKOU KYJIbTYPHI,
OCO3HAHUS TJI00AJTBHOTO XapakTepa 3KOJIOTMYECKHX MpoOJieM W MyTed MX pelIeHHs MOCPEICTBOM
METOJIOB XMMHHU, HKOJIOTUYECKOTO MBILIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEJILHOM,
KOMMYHUKATUBHOHN M COLIMATIBHON NIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe wMeranpeAMETHBIX pe3yJibTaTOB BBIACIAIOT 3HAYUMbIE I (HOPMHpPOBAHHS
MHPOBO33pEHUs OOIIEHayUHbIE TOHATHS (3aKOH, TEOpHUs, IPUHLUI, TUII0TE3a, PaKT, CUCTEMA, ITPOLIECC,
HKCHEPUMEHT U JPYTO€.), KOTOPbIE MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MpeaMeTax U
MO3BOJIAIOT HA OCHOBE 3HAHUM U3 3TUX IpeIMeTOB (P OPMUPOBATH MPECTABICHUE O LIETOCTHOW HAYYHON
KapTUHE MHpa, W YHUBEpcalbHbIe YydeOHbIe JeicTBHs (IMO3HABATENbHBIE, KOMMYHHUKAaTHUBHEIC,
pEryJISITUBHBIE), KOTOpble obOecrneyuBaoT (HOPMHUPOBAHME T'OTOBHOCTH K CaMOCTOSTEIbHOMY
TUTAHUPOBAHMIO U OCYIECTBICHHUIO YUeOHOH e TETbHOCTH.

Ilo3HaBaTe/IbHbIE YHMBepPcaJbHbIE YUeOHbIe NelicTBUS

ba3oBbie Jiornyeckue 1eMCTBUA:

YMEHHS HCIIOJIb30BATh MPUEMBI JIOTMYECKOIO MBILIUICHUS MPU OCBOEHUHM 3HAHMN: PacKpbIBaTh
CMBIC]I XUMUYECKHUX MOHATUN (BBLACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMHU TIOHATUSIMH), HCIOJIb30BaTh TMOHATUA IJiE OOBACHEHHS OTACIbHBIX (DaKTOB W SIBJICHUH,
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BbIOMPATh OCHOBAHUS U KPUTEPUU JUTSI KJIaCCU(UKALIUN XMMUYECKUX BEIIECTB U XUMHUYECKUX peakiuii,
YCTaHABJIMBATh NPUYUHHO-CIIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH W3Y4YEHHsI, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, EAYKTUBHBIE, 10 aHAJIOTUH), IENaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHHE MPUMEHATh B MPOLECCe IMO3HAHUSA MOHATHS (MIPEAMETHbIE M MeETalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBbIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NpeoOpa3oBbIBaTh IIHUPOKO
IPUMEHSEMbIE B XHMHUU MOJEIbHBIE NPEJCTABICHUS — XUMHYECKHH 3HaK (CHUMBOJ DJIEMEHTA),
XUMHYeckas (popMmysa U ypaBHEHHE XUMHMUYECKONW PEeakLUu — MPH PEelICHUH Y4eOHO-IT03HABATEIbHBIX
3a1a4, ¢ YYETOM ATHX MOJIEIbHBIX IPEACTABICHUI BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKHX BEIIECTB M XUMHUUECKUX PEaKIHi, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHbIE CBSI3M W IPOTUBOPEUMS B H3Yy4aeMbIX Ipolieccax H
SIBIICHUSIX.

Ba3zoBble uccienoBarebckme 1eiCTBUS:

YMEHHE HUCIOIb30BaTh MOCTABJIEHHBIE BOIPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHMS, a TaKXe B
KayecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUH;

pUOOpETEeHUE ONbITa MO I[JIAHUPOBAaHUIO, OPraHM3allid U TMPOBEACHUIO YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJOM IPOLECcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3ynbraT, (opMmynHpoBaTh O00O0OLIEHUS U BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTABJIATh OTUYET O MPOJIETaHHON padoTe.

Pa6ora ¢ unopmanmeii:

yMEHHE BbIOWMpaTh, aHATU3UPOBATh MU MHTEPIPETUPOBATH HH(OPMAIMIO PA3TMYHBIX BHUIIOB U
¢bopM TpeACTaBICHUS, IOJYyYaeMyH0 M3 pa3HbIX HCTOYHUKOB (HAy4HO-TIOIYJIApHAs JIUTEpaTypa
XMMHUYECKOT0 COJIepKaHus, CIpaBOYHbIE MOCoOus, pecypchl MHTepHeTa), KpUTHYECKH OLEHMBAThH
MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;

yYMEHHE TNPHUMEHATh pa3M4YHble METOABl M 3alpoChl MpPHU TOUCKE U 0TOOpe MH(pOpMaruu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX MJIs BBIIOJHEHUS Y4UeOHBIX M TO3HABATEJBHBIX 3a]ad
OINpENeIEHHOTO THIIA, MPHUOOpPETeHHEe OmbITa B OOJIACTH HCHOJIb30BaHUS HMH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUHM, OBJAJCHHUE KyJIbTYpOH AaKTUBHOTO MCIOIb30BAHUS Pa3IUUYHbBIX
MOUCKOBBIX CUCTEM, CAMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (pOpMy Ipe/icTaBIeHHs HHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMamu, IpyruMmu (popmamu
rpaduKu U UX KOMOUHAIUSIMU;

YMEHHE HCIHOJb30BaTh M aHAIM3HPOBaTh B IIpolecce Yy4eOHOW U HCCiel0BaTeNIbCKON
JeSTeNbHOCTH MH(GOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA M TpaHCIOpTa Ha
COCTOSIHHE OKPY>KaIOLIeil MPUPOIHON CPEIBI.

KoMMyHuKaTHBHBIE yHHBepcaJlbHble Y4eOHbIe el CTBHA:

YMEHHUS 3a7]aBaTh BOMPOCH (B XOJI¢ auajiora u (Wiau) AUCKYCCUHU) O CYIIECTBY OOCYKIaeMOu
TeMbl, (OPMYJINPOBATH CBOM MPEIOKEHUSI OTHOCUTENBHO BBIOJIHEHHS MTPEI0KEHHON 3a1a4H;

YMEHHS MPEJCTABIATh MOJYyYEHHbIE PE3yJbTaThl MO3HABATEIBHOW JEATEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JIeJIaTh MPE3EHTALNUIO PEe3yIbTATOB BBHINOJHEHNUS XMMHUYECKOTO HIKCIIEPUMEHTA
(;1abopaTtopHOro OIBITa, JA0OPAaTOPHONW pPAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEHIECTB, y4eOHOTO
MIPOCKTA);

yMEHHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOH I103HAaBaTEIbHOW U
HCCIIEI0BATENILCKON JIeATEIbHOCTH MPU pPEIICHUN BO3HHUKAIOIIMX Mpo0jeM Ha OCHOBE y4éTa OOLIMX
MHTEPECOB M COrJacOBaHUs NO3MIMK (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI»,
KOOpJMHALMSI COBMECTHBIX JECHCTBHI, ONpEACICHUE KPUTEPUEB 10 OLEHKE KAa4eCTBAa BBIIIOJHEHHON
paboThI U ApyrHe).

PeryasiTuBHbIe yHHBepcabHble Y4eOHbIe JeliCTBHA:

YMEHHE CaMOCTOSITENIbHO OMNpEAENATh LEIN MAESITeNbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO JESTEIbHOCTh, BHIOMpAaTh Hanbosee
3¢ pexTUBHBIE CTTIOCOOBI peIIeHUs YICOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIHHO COCTABIIATH I
KOPPEKTHPOBATH MPEATIOKEHHBIN alIrOPUTM JASHCTBUM MPU BHIIOJHEHUH 33/1aHUH ¢ YUETOM MOTyYSHHS
HOBBIX 3HAHMHW 00 H3ydaeMbIX OOBEKTAaX — BEIIECTBAX U pEaKLUAX, OLIEHUBATh COOTBETCTBHE
MOJYYEHHOT0 pe3yibTaTa 3asBJICHHOM IeNM, YMEHUE HCIOJb30BATh M aHAJIM3UPOBATh KOHTEKCTHI,
npeJiyiaraéMble B yCIIOBUU 3aJaHUM.
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INPEAMETHBIE PE3YJIBTATbBI

B

COCTaBC IMPCAMCTHBIX  PE3YJIbTATOB 110 OCBOCHUIO 00513aTeJILHOTO COJACpIKaHuA,

YCTaHOBJIEHHOT'O JaHHOM (enepanbHoit paboueil mporpaMMoil, BBIAEISIOT: OCBOSHHBIE 00yUYarOIIUMUCS
Hay4yHbIE€ 3HAHUS, YMEHUS U CLIOCOOBI IEUCTBUH, cienuduueckue A IpeIMeTHOW 001acTu « XuMus»,
BUJBl JEATENbHOCTH IO TOJYYEHUI0 HOBOIO 3HAHMs, €ro MHTEepIpeTalyy, MpeoOpa3oBaHUIO U
MPUMEHEHHUIO B Pa3JIMUYHbIX YUYEOHBIX U HOBBIX CUTYyaIHIX.

K koHiy o0yueHus B 8 kJj1acce nmpeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXkaTh
c(OPMUPOBAHHOCTh Y O0YUaIOLIUXCS YMEHHH:

PaCKpBIBATh CMBICII OCHOBHBIX XHMUYECKHX TOHATHIA: aTOM, MOJIEKYJIa, XAMHUECKUI SJIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOIHAS U HEOTHOPOIHAS ), BAJICHTHOCTH,
OTHOCHUTENIbHASI aTOMHasi U MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIpHAs
Macca, MaccoBasi JI0Jii XUMHUYECKOTO 3JIeMEHTa B COCIWHEHHH, MOJSIPHBIH 00BEM, OKCHJ,
KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPUIATENLHOCTh, CTENEHb OKUCICHHS, XUMHUYecKas
peakmus, Kiaccu(uKanus peakiuid: peakii COeIWHEHHS, PEaKIMK Pa3ioKeHUs, peakuu
3aMEIICHMs, PEaKIMu OOMEHa, 2K30- W JHAOTEPMHUYECKHUE PEaKIMH, TETUIOBOH A dexT
peakiuu, sApo aToma, JIEKTPOHHBIA CIIOW aToMa, aToMHas oOpOuTalb, pajuyc aToMa,
XUMHUYECKas CBA3b, MOJIAPHAs U HEMOJIIpHAas KOBAJIGHTHAs CBsSI3b, HOHHAS CBS3b, MOH, KATHOH,
aHMOH, PacTBOP, MAacCOBas J0JIS BELIECTBA (MPOLEHTHAS KOHLIEHTPAIH) B pacTBOPE;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHSATHI U MPUMEHSITH 3TU MOHATHS
P OMHCAHHUM BEIIECTB U UX MPEBPAIlCHU;

UCIONIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUIsI COCTaBlIeHUS ()OPMYIl BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUM;

OTIPE/IETISATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSAX, CTEIIEHb OKUCIICHUS
DIIEMEHTOB B OMHAPHBIX COCNMHEHUSX, IIPUHAICKHOCTH BEIIECTB K ONPEIEIEHHOMY KIaccy
COCIUHEHHH 1o QopMmynaM, BHUA XUMHUYECKOH CBsi3M (KOBAJICHTHAas U HMOHHAasi) B
HEOPTaHMYECKUX COCTMHECHUSX;

packpsiBaTh cmbici [lepuonnueckoro 3akona J[. WM. MengeneeBa: I€eMOHCTPUPOBATh
MOHUMaHHE TIEPUOJMUECKON 3aBUCUMOCTH CBOWCTB XHMMHUYECKHUX OJIIEMEHTOB OT UX
nosioxkeHus B [lepuonnyeckoii cucreme, 3aKOHOB COXPAHEHUS MACChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO yUEHHsI, 3aKOHa ABOTaJIpo;

OIMCHIBATh M XapaKTepHu30BaTh TabimuuHyio ¢hopmy Ileproanyeckoll CUCTEMBbl XUMHYECKUX
AJIIEMEHTOB: pPa3INyaTh MOHITHS «TJIaBHAs MOATpyMa (A-Tpyma)y» U «1o004YHas MOArpyIna
(b-rpynma)», Manble U O60ibIINE NEPUOABI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B
tabnune «llepuogmueckast cuctema xumuueckux osiemeHtoB J[. WM. MenaeneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOSHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij
A1pa, 001ee YUCIIO MIEKTPOHOB U pacHpeieNieHHe UX MO AJIEKTPOHHBIM CIIOSM);
KIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMYECKHWE BEIIECTBA, XHMHUYECKUE
peakmuu (110 YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TEIIIOBOMY D (DeKTy);
XapaKTepu30BaTh (OMUCHIBaTh) OOIINE XUMUYECKHUE CBOMCTBA BEILIECTB PA3IUYHBIX KJIACCOB,
MOJTBEpXK/Ias OMUCAHWE TPUMEpPaMH MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIINi;

[IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCUMOCTH OT HMX KaueCTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKAHMSI XUMUYECKHUX IIPEBPAIICHUI B PA3IMUHBIX YCIOBHSIX;

BBIUYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIO
XHUMHYECKOTO dJIEMEeHTa 1o (popMylie COeIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE,
MIPOBOAMTH PACUETHI MO0 YPABHEHUIO XUMUYECKOM PEaKIUy;

MIPUMEHSATh OCHOBHBIE OIEPALUUA MBICIUTEIBHON JEATEIbHOCTH — aHalu3 W CHUHTE3,
CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTHU3aINI0, KIACCH(UKAINIO, BBISIBICHUEC MPUINHHO-
CIEACTBEHHBIX CBSI3€M — JUI H3Yy4YEHUS CBOWCTB BEIIECTB M XUMHYECKHUX pPEaKLUi,

€CTECTBEHHO-HAyUHbIe METO/Abl IMO3HaHWS — HAONI0JIeHHe, U3MEpEHHUe, MOJEIUPOBaHUE,
SKCIIEPUMEHT (peasbHbIN U MBICICHHBIN);

CJIEI0BaTh [IPaBUJIaM I10JIb30BAHUS XUMHUECKOH MOCY10H U 1a00PaTOpHBIM 000pYI0BaHUEM,
a TaKkKe NpaBUiIaM oOpallleHHs C BELIECTBAMU B COOTBETCTBUM C HMHCTPYKLHUSAMHU IO
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BBIIMOJIHEHUIO J1A00OPAaTOPHBIX XMMHUYECKHX OINBITOB 10 TMOJYYEHHIO M COOMpaHMIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOJIa H KHUCIOPOJAa), MPHUTOTOBJICHHIO pPAaCTBOPOB C
OIpe/IeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATb U MPOBOAMTH
XHUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENIOUEH M KHCIIOT C MOMOIIBIO
MH/IUKAaTOpPOB (JIakKMyC, (heHOIPTAICHH, METUIOPAHXK U APYTHE).

K xoHniry 00yuenus B 9 ki1acce npeMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa,
WMOH, KAaTHOH, AaHHUOH, TPOCTOE BEIIECTBO, CIJOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKHUCJICHMS, XUMHUYECKasi peaklusi, XUMUUYECKasl CBSA3b,
TEIJIOBOM  d(deKT peakmuu, MOJb, MOJAPHBIH 00BEM, pPAacTBOp, DJICKTPOIMTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS JUCCOLMALIMS, PEAKIIMK HOHHOTO 0OMEHa, KaTalu3aTop,
XUMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMBbIE pEaKlUUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE,
aIIoTponus, aMQOTEepPHOCTh, XUMHUYECKas CBS3b (KOBAJIGHTHAs, MOHHAS, MeTaJUIMYecKas),
KpUCTaJUTMUecKasi peméTka, KOppo3usi METalIOB, CIUIaBbl, CKOPOCTh XUMHUECKOM peaKIuu,
npenenbHo gqonyctuMas konuentpanus [1/IK Bemectna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHSATHI U MPUMEHSATH 3TU MOHATHS
MIPU ONHMCAHHUH BEIIECTB M MX MPEBPAIICHHUI;

HCIIOJIH30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIS COCTaBJIEHUs (HOPMYJT BEHIECTB U yYPaBHCHHI
XUMHUYECKUX PEAKIUM;

ONpEEATh BAJICHTHOCTh M CTENEHb OKUCJICHHUS XUMUYECKHUX 3JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEAeIEHHOMY KJIacCy COEIMHEHMI 10
dbopmynaM, BHA XUMHUYECKOMW CBsI3M (KOBaJIGHTHAas, WOHHAs, MeETaJUIMuecKasi) B
HEOPraHMYECKUX COCJAMHEHUSX, 3aps] MOHA MO0 XUMHUYECKOW (opMmylie, XapakTep cpeabl B
BOJHBIX pAacTBOpaX HEOPTraHUYECKHX COCIUHEHUM, THUN KPUCTAIUIMYECKON pEeIETKH
KOHKPETHOI'O BEIIECTBA;

packpbiBath cMbici [lepuoanueckoro 3akona [[. M. MenneneeBa u JeMOHCTPUPOBATH €0
MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabmuuHyio Gopmy Ilepuonnyeckoil cuctembl
XUMHYECKUX JIEMEHTOB: Pa3INyaTh MOHATHS «TJaBHas nmoarpymnmna (A-rpyrma)» u «modoyHas
noarpynmna (b-rpynma)», Manbie U OOJbITHE TIEPUOIBI, COOTHOCUTh 0003HAYCHHS, KOTOPHIE
UMEIOTCS B TEPUOIUYECCKON TaOIUIlEe, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3aps[ Apa, 001ee YHCII0 JIEKTPOHOB U pactpeiesieHue ux
MO DJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOINHME 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMHCTB
AJIIEMEHTOB U UX COCIUHEHHI B MpeJenax MalblX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM
CTPOCHHUS UX aTOMOB;

KIIACCU(UIIUPOBATh XUMHYECKHE DSJIEMEHTHI, HEOPraHWYECKHUE BEIISCTBA, XHMHUYECKUE
peaxiuu (110 YUCITY U COCTaBY YUACTBYIOIIMX B peaKIIMU BEIIECTB, 110 TEIUIOBOMY 3 deKTy, mo
M3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKHUX DJIIEMEHTOB);

XapaKTEePU30BaTh (OMUCHIBATH) O0IIME U CIEIU(PUICCKUEC XUMHUIECKNE CBOMCTBA MPOCTHIX U
CJIIOXKHBIX BEIIECTB, MOJATBEpXJasi OMUCAaHUE MPUMEpPaMU MOJICKYJISPHBIX M HOHHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

COCTaBJIATh YpPaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOLMAIUMU KHCIOT, IIENo4Ye U colieH,
MOJIHBIE U COKpAIEHHBIE ypaBHEHUS pEaKIMii MOHHOTO OOMEHa, YpPaBHEHMs DPEaKIni,
MOATBEPKIAIOIINX CYLIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXAY BELIECTBAMH Pa3IUYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIHbHO-BOCCTAHOBHUTEIIBHBIX  PEAKIMA  IMOCPEICTBOM
COCTaBJICHUSI SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOKHOCTHU
MPOTEKAaHUsI XUMUUYECKUX MPEBPAIICHUH B pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO AJIEMEHTa 1Mo ¢GopMylie COeIMHEHHUS, MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI II0 YPABHEHHUIO XUMUUECKOU peaKIuy;
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e coOIOaTh MpaBUJa MOJIb30BAHUS XUMUYECKON OCYA0N U JIabopaTOpHBIM 000pyA0BaHUEM, a
TAK¥KC IMpaBUJia 06pameHH$1 C BCHICCTBAMU B COOTBCTCTBUH C MHCTPYKIUAMMH I10 BBITIOJITHCHUTIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYEHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yriIeKucioro rasa);

¢ [IPOBOAUTHL pPCaKUuH, IMMOATBCPKIAAOIIUC Ka4eCTBECHHBIM COCTaB pa3jIMdHbIX BCIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUI-, OPOMUA-, HOAUA-, KapOoHaT-, GpocdaT-, CUIUKAT-,

cynbdar-,

TUIPOKCHU]I-UOHBI,

KaTHUOHBbI

adMMOHHUsI W  HOHBI

MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
® [PUMEHITh OCHOBHBIE OIEpalMU MBbICIUTEIbHOU JAESTENbHOCTU — aHAJIUu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTH3alluI0, BBISIBICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH —
JUISl U3YYEHUS] CBOMCTB BEIIECTB U XMMUUYECKHX PEAKIMI, €CTECTBEHHO-HAYYHBIE METOJIbI
MMO3HAaHMUsSI — HAOMIJICHWE, HW3MEpPEHUE, MOJCIUPOBAHUE, OKCIIEPUMEHT (peajbHBIM |
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

HN3YUCHHBIX MCTAJJIOB,

8 KJIACC
KognuecTBO 4acoB
DJIEeKTPOHHBIE
Ne HaumenoBanue pa3ieioB u Be K - (nbpoBbIe)
n/n TeM MPOrpaMMbl er OHTPOJ1 paKTHY Hpp
bHBIE ecKHe o0pa3oBaTe/IbHbIE
0
padorel | padoThI pecypcnl
Pazpnen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUA U bubmorexa LIOK
1.1 N 5 2 https://m.edsoo.ru/7f4
MPaKTUYECKON JESATEIHbHOCTH R37c
yeJI0BEKA —
BemntecTBa 1 XuMHU4UeCcKHe Enbmiorexa IIOK
1.2 ea]:}lc - 15 1 https://m.edsoo.ru/7f4
pearl 837c
Hroro no paszueny 20

Pasnea 2. Baxkneiimne npeacTaBuTe Il HCOPraHU4eCKUX BellecTB

Bo3ayx. Kucnopon. ITousarue Bubmiorexa LJOK
2.1 AYX. POA. 6 1 https://m.edsoo.ru/7f4
00 okcHmax
837¢c
Bonopon. IloagaTue o xucimorax Bubmiorexa LJOK
2.2 ALOPOAL. 8 1 https://m.edsoo.ru/7f4
U COJISIX
837¢c
bu6moreka [JOK
2.3 Boga. Pactsopst. Ilonsrue 06 5 1 1 https://m.edsoo.ru/7f4
OCHOBaHUSIX
837¢
OCHOBHBIE KJIaCCHI Bubmiorexa LJOK
2.4 . 11 1 1 https://m.edsoo.ru/7f4
HEOPTraHUYECKUX COCAMHEHUI
837¢
Wroro no pazneny 30

Paznen 3. Ilepnoanueckuii 3axon u [lepuoauyeckas cucreMa xumuiecknx jiementon /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMHYECKasi CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

3.1 [lepuoanyueckuii 3aK0H U 7 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hepuomnieckas cucrema https://m.edsoo.ru/7f4
XUMUYECKUX dneMeHToB /I, U.
837¢
MenneneeBa. CTpoeHHE aToMa
Xumudeckas CBsI3b. bu6mmoreka [IOK
3.2 OKucIuTeIHLHO- 8 https://m.edsoo.ru/7f4
BOCCTAHOBUTEJIbHBIE PEAKIINU 837¢
but6mmoreka [{JOK
Htoro no pazneny 15 https://m.edsoo.ru/7f4
837¢
but6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f4
837c¢
OBUIEE KOJIMYECTBO YACOB I10 63 6
ITPOIT'PAMME
9 KJIACC
KoimnyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue
Ne (undgposbie)
pa3/1esioB H TeM
nm | Bcero | Kontpoabnbie | lIpaktnueckue | 00pa3oBaTe/bHBI
porpamMmbl
padoThI padoTbI pecypchl
Pa3nes 1. BeuecTBO M XMMHYecCKHe peaKIIuH
H;“gj?:;?: 3I/II{aHI/II>'I bubmuoreka [JOK
1.1 ZCH};BHHX A3ICIIOR 5 1 https://m.edsoo.ru/
pasier 7412636
Kypca 8 Kiacca
OCHOBHBIE bubmmoreka [JOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/
XUMHUYECKUX peaKIMi 71412636
agsggpggﬂglmecmﬂ but6mmoreka [JOK
1.3 ?(HMHf{IeCI?He ' KLU 8 1 1 https://m.edsoo.ru/
peartt 7f41a636
B PacTBOpax
Wroro no pazpeny 17
Pa3nen 2. HemeTanabl U MX coeIMHEHUS
OO6mmas
XapaKTEePUCTUKA bub6muorexa [IOK
2.1 XAMHYECKHUX 4 1 https://m.edsoo.ru/
anemeHToB VIIA- 7f41a636
rpynnsl. ['ajorensl
OO6mmas
XapaKTePUCTHKA Bubsmorexa LIOK
2.2 ;E;if:;;g;él A 6 https://m.edsoo.ru/
N 71412636
rpynnsl. Cepa u eé
COCTMHCHMS
ga6 H;z;le HCTHKA bubmmorexa [IOK
2.3 p P 7 1 https://m.edsoo.ru/
XUMHUYECKHX

3JIEMEHTOB VA-

7f41a636

14


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

rpymibl. A30T, pocdop
U X COCTMHEHHS
Ob6mas
XapaKTePUCTHKA
XUMHYECKHUX bubnuoreka [JOK
2.4 sanemeHToB [VA- 8 1 2 https://m.edsoo.ru/
IPYIIIBL. YTIEPOa U 7f41a636
KPEMHHU U UX
COETMHEHMUSI
Wroro no pazueny 25
Paszen 3. MeTa/uibl M HX CO€IMHEHHUS
. bubmuoreka [JOK
3.1 (lzgfjlﬂeoC:OHCTBa 4 https://m.edsoo.ru/
o 7412636
Baxnerime MeTaibl bubmmorexa [IOK
3.2 - ceoe I/IIiGH?/I?I 16 1 2 https://m.edsoo.ru/
8 7412636
Wroro no pazneny 20
Pasznen 4. Xumusi u okpy:kamomias cpeaa
BemectBa u bubnuorexa [JOK
4.1 MaTepHuabl B )KU3HU 3 https://m.edsoo.ru/
YeJIOBEKa 71412636
Wroro no pazneny 3
but6mmoreka [{OK
PesepBHOe Bpems 3 https://m.edsoo.ru/
71412636
OBILEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME

IMPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHOM TPOT'PAMMBI

8 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1

Ilo Teme: ((HepBOHa‘IaJ'II)HBIe XUMHUYCCKUEC ITOHATH)

1.1

pacKpbiBaTh CMBICT OCHOBHBIX XUMHYECKMX TIOHATHUH: aTOM, MOJIEKyJa,
XUMUYECKUA JJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST W HEOJHOPOJIHAs), BAJIEHTHOCTb, OTHOCHTENbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJI XUMUYECKOTO 3JIEMEHTa B COCJAMHEHUHU, MOJSPHBIM O0BEM, XHUMHUECKas
peaxiusi, KIacCu(PUKAIUS PEaKIHii: peaKIuy COCTUHEHUS, PeaKIIMU Pa3I0KECHHUS,
peakiuu 3aMelleHus, peakluu oOMeHa, 3K30- M HIHAOTEPMUYECKUE PEaKIuH,
TETIUIOBON 3(pdexT peakuuu, pacTBOp, MaccoBasl 0N BemiecTBa (MIPOLEHTHAsS
KOHIIEHTpaIlUs) B pacTBOpE

1.2

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMWUYECKUX MTOHATUH U IPUMEHSTH 3TH
IIOHATHUS IIPU ONMCAHUM BEUIECTB U UX NIPEBpPALICHUN

1.3

HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUUISl COCTaBIIeHUS (DOpPMyJ BEHIECTB U
YpaBHEHUN XMMUUYECKUX pEeaKInil
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1.4

PaCKpBIBATE CMBICJI 3aKOHOB COXPAaHCHUA MACCHI BEUICCTB, IIOCTOAHCTBA COCTAaBa,
ATOMHO-MOJICKYJISIDHOT'O YYCHUS, 3dKOHA ABor aapo

1.5

ONnpeaciATbL BAJICHTHOCTH ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

1.6

KJIacCU(UIIMPOBATh XUMUYECKHE peakIiy (110 YHCIY M COCTaBy yYacTBYIOIIMX B
peakiuu BEIIECTB, 10 TEIIOBOMY 3(h(deKTy)

1.7

BBIYUCIIATE OTHOCHUTCJIbHYIO MOJICKYJIAPHYIO KU MOJISIPHYIO MAaCChbl BEILICCTB

1.8

BBIYUCIIITH MAaCCOBYHO JOJIO XUMHUYCCKOI'O 3JIECMCHTA I10 (bopMyne COCAMHCHNA,

1.9

BBIYUCIIITHE MAaCCOBYIO JOJIIO BEHIECTBA B PAaCTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METObI IO3HAHUS — HAOII0CHHE, U3MEPEHUE,
MOJCJIMPOBAHNE, IKCIIEPUMEHT (pEeasIbHbIN U MBICJICHHBIN)

ITo Teme: «BaxkHeme npeACTaBUTEIM HEOPTaHUUYECKUX BEIIECTBY

2.1

PaCKpBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: OKCHJ, KHCJIOTa, OCHOBAHHC,
COJIb

2.2

OIPEAEISITh PHUHAJICKHOCTD BEIIECTB K OMPEACIEHHOMY KJIacCy COSIUHEHUH 10
dhopmytam

2.3

KHaCCI/Iq)I/IHI/IpOBaTI) HCOPIraHNMYCCKUC BCUICCTBA

24

XapaKTEePU30BaTh (OMUCHIBATH) O0IINE XUMUUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIacCOB, TMOATBEPXKJas OIMCAHUE TpPUMEpPaMU MOJIEKYJSIPHBIX YpPaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN

2.5

IIPOrHO3NpPOBATh CBOICTBA BEIICCTB B 3aBUCHUMOCTH OT X KAUECTBEHHOI'O coCTana,
BO3MOXHOCTH ITPOTCKAHUSA XUMHUYCCKUX HpCBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

2.6

ClIeZIOBaTh MpaBWIaM IIOJIb30BAaHUS XMMHUYECKOH MOCynol M J1abopaTopHBIM
00opyi0BaHUEM, a TaK)Ke IPaBUIaM OOpAIEHUS C BEIIECTBAMU B COOTBETCTBHHU C
MHCTPYKIMSAMU MO BBINOJIHEHUIO J1a0OpaTOPHBIX XMMHUYECKHX OIBITOB IO
MOJIYYEHUI0O W COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHONM MAacCOBOM JOJE€H PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHYECKHE HKCIEPUMEHTHI II0
pacro3HaBaHUIO PACcTBOPOB WIEJIOYEH M KHUCIOT C IOMOIIBIO HMHIUMKATOPOB
(ylakmyc, peHoadTaenH, METUIIOPAHXK U JPYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHYECKOUN pEeaKIuu

I[To teme: «llepuonunueckuii 3akoH u Ilepumommnueckas cucremMa XUMHUYECKUX
anemeHtoB . M. MenneneeBa. CtpoeHue aromMoB. XHMHUYECKas CBA3b.
OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKITUM)Y

3.1

PacKpbIBATh CMBICJI OCHOBHBIX XMMHYECKHUX MOHATHH: SAPO aTOMA, JIEKTPOHHBIN
CJIOM aToMa, aTOMHasi OpOuTalb, paJnyc aToMa, XUMHYECKasi CBA3b, MOJSpHAS U
HEIOJISIPHAs KOBAJIEHTHAs CBA3b, DJIEKTPOOTPHULIATEILHOCTh, HOHHASA CBA3b, HOH,
KaTUOH, aHUOH, CTEIICHb OKUCJICHUS

3.2

KHaCCI/Iq)I/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

33

OINUCHIBATh M XapaKTepu3oBaTh Tadbmuunyro (opmy I[leproamyeckoll cucTeMbl
XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHITUS «IJIaBHAs NoArpymnna (Arpymnma)» u
«mobounas noarpynna (brpymnmna)», «mMaisie» U «00JbIINE» TEPUOIBI

34

packpeiBaTh  cmbica  llepmogmueckoro  3akona .M.  MenneneeBa:
JIEMOHCTPUPOBATh  MOHMMAHUE  IEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHUYECKHX JIEMEHTOB OT UX MMOJ10KeHUs B [lepnoanueckoii cucreme

3.5

COOTHOCHUTh 0003HaueHMs, KOTOpble HMeroTcs B Tabmune «llepuonnueckas
cucremMa XuMudeckux osnemeHroB J[.M. MenaeneeBay ¢ 4YUCIOBBIMH
XapaKTepUCTHUKaMHU CTPOEHHUSI aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij
s1pa, o0llee YUCIIO MEKTPOHOB U pacHpeiesICHHE UX IO JIEKTPOHHBIM CII0SM)

3.6

ONpCACIIATL CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHHUAX
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3.7

OIPCACIIATL BUA XHMHYCCKOU CBSI3HU (KOBaJ'IeHTHaSI u I/IOHHafl) B HCOPraHMYCCKUX
COCOMHCHUAX

9 KJIACC

Kon
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKasi peakIus

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX TMOHSTHN: pacTBOP, SJICKTPOJIHUTHI,
HEAJIEKTPOJUTHI, MCKTPOJUTUYECKAS TUCCOIMAIUS, PEAKIIMM MOHHOTO OOMEHa,
KaTajJnu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpAaTHMbIC PEaKIUH,
OKHCJIUTEIIbHOBOCCTAHOBUTEIBHBIE PEAKIUU, OKHUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHUE M BOCCTAHOBJICHHE, aJUIOTPOIHs, aM(DOTEPHOCTh, XUMHYECKasi CBS3b
(koBajieHTHasi, MOHHAs, METAJUIMYECKasi), KpPUCTAJUIMYECKass PEHIETKA, CIUIaBHI,
CKOPOCTh XUMHYECKOU peaKIuu

1.2

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUHI U IPUMEHSATH ITH
MIOHATUS ITPU ONMCAHKMM BEIIECTB M MX MIPEBPALICHUI

1.3

COCTaBJISITh YPABHEHUSI SJCKTPOJIUTUUECKONU JTUCCOIMUAIMKA KHUCIOT, HIENIoYed U
COJIEH, TOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS PEaKIuii HOHHOTO OOMeHa

1.4

pacKpbIBaTh CYIIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuit
MIOCPEACTBOM COCTABJIEHHSI 3JEKTPOHHOr0 OajaHca ITUX PEeaKIHi

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHYECKOW pEaKIMU

ITo Temam: «HemeTamis! 1 ux COCOAUHCHUA» U «MeTasl 1 ux COCAMHCHU

2.1

XapaKTepu30BaTh (OMUCHIBATh) O0OLIME U crienrnUuIecKue XMMUYECKUe CBOICTBa
IIPOCTBIX M  CJOXKHBIX BELIECTB, IOATBEPXkAAas ONHUCAHME IpUMEpPaMU
MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUECKHX PEAKIIHM

2.2

COCTaBJIITh ~ YPaBHEHHUsS  peakUuuid, MOATBEPKIAIOIIMX  CYHIECTBOBAaHUE
TEHETUYECKOM CBSI3U MEXKIY BELIECTBAMU Pa3JIMYHbIX KJIACCOB
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MMPOTrHO3HUPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH IMMPOTCKAHUA XUMHWYCCKUX npeBpameHm‘fI B Pa3JIMYHBIX YCIIOBUAX
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cleloBaTh IpaBWJIaM IOJIb30BaHUS XMUMHMUYECKOH MOCYJoW M J1abopaTOPHBIM
000pyI0BaHUEM, A TAKXKE TPAaBUIIaM OOPAIIEHHUS C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKUMSAMU [0 BBIMOJIHEHUIO JIaOOpATOPHBIX XMMHUYECKUX OIBITOB I10
NOJYYECHHUIO M COOMPAHHIO ra3000pa3HbIX BEIIECTB (AaMMHAKa M YIIIEKUCIIOT0 ra3a)

2.5

NPOBOJUTHh PEAKLMH, MOJITBEPKIAIONINE KAaYeCTBEHHBI COCTAaB Ppa3IHMYHBIX
BEIIIECTB: PACIIO3HABAThH OMBITHBIM ITyTEM XJIOPHI-, OPOMHI, MOJHJ, KapOOoHaT,
doctar, cunmkar, cynbdar, TUAPOKCUIUOHBI, KAaTHOHBI AMMOHUS, WOHBI
U3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKHX
BEILIECTB

ITo Teme: «XUMUS U OKPYIKAIOLLIAsl cpeaay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuyeckux nouaruil: 11K BemecTBa; koppo3us
METaJUIOB

3.2

PUMEHSTh OCHOBHBIE OIEPAlMU MBICIIUTEIIHOW JEATEIbHOCTH — aHajiu3 |
CUHTE3, CpaBHEHHUE, O00O0OIIEeHHE, CHCTEMATH3aIMIO, BBISBICHUE MPUINHHO-
CJIEZICTBEHHBIX CBSI3€H — /ISl M3Y4YEHUS CBOMCTB BEMIECTB U XUMHUYCCKUX PEaKIIHii;
eCTeCTBeHHOHay‘-IHBIe METOAbI IIO3HAHUA — Ha6JIIO[[eHI/Ie, I/I3MepeHI/Ie,
MOJICITUPOBAHKE, YKCIIEPUMEHT (pealbHbIi M MBICJEHHBIH)

ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
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8 KJIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

1

HCpBOHa‘laHBHLIC XUMHUYCCKUC ITOHATHA

1.1

HpenMeT XUMHUH. Pollb XMMHUM B XKM3HH YelIOBeKa. XHUMHUSI B CHUCTEME HayK. Tema u
BemecTBa. u3nMUecKre CBOMCTBA BEIICCTB. ArperaTHoe COCTOSTHHEC BC€IICCTB

1.2

[lousitTve o0 Meronax IIO3HaHuMsS B xuMud. Ywucrtele BemectBa U cMecd. CrocoOBbl
pa3elIeHusl CMeCer

1.3

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3eMEHThl. CHMBOJBI XUMUYECKUX 3JIEMEHTOB.
ITpocTsie U cll0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckass ¢dopmyna. BaleHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemniecTB. OTHocuTenbHas aToMHas Macca. OTHOCUTENbHas
MoJIeKyJIsipHasi Macca. MaccoBast 10Ji1 XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUN

1.5

KonnuectBo BemiectBa. Monb. MossipHass macca. B3aumocBsi3b KonudecTBa, Macchl U
qrclia CTPYKTYPHBIX IMHHUIL BeniecTBa. Pacu€Tel mo popmyniaMm XUMHUYECKIX COSAMHCHUN

1.6

®u3nyeckue M XUMUYECKUE SBICHMs. XHMMHMUYECKas peakuus U e€ NpHU3HaKu. 3aKOH
COXpaHEHMs MaccChl BeIeCTB. XUMHUYecKkHe ypaBHeHus. Kiaccupukanus XUMHYECKHX
peaknuii (COeAMHEHNUS, PA3JIOKCHHUSI, 3aMeIICHIsI, 0OMEHa)

1.7

XVUMHUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYOH, C ITpaBUiIaMy pabOThI B
nabopaTopuu U NpuéMaMu oOpalleHHs ¢ J1abopaTOpHbIM 00OPYAOBAaHHEM, U3Y4YEHUE U
onucaHue (QHU3NUYECKUX CBOMCTB OOpPA3IOB HEOPTaHUYECKUX BEIIECTB, HaOIIO/IEHUE
¢u3nueckux (TU1aBJIEHUE BOCKA, TasHUE JbJla, pACTUPAHUE caxapa B CTYIKE, KUIEHUE U
KOH/ICHCALlUs BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, IPOKAJIMBAHUE METHOM IIPOBOJIOKH,
B3aUMOJICIICTBHE MeNa ¢ KHUCJIOTOM) sBICHMH, HAOIIOACHHWE U ONHCAHHE NPU3HAKOB
NPOTEKaHUsl XUMHUYECKMX pEaKIUil (pa3ioKeHue caxapa, B3aUMOJIECHCTBUE CEpHOM
KHCJIOTB C XJIOpUIOM Oapus, pasnoxkeHue ruapoxkcuga meau(ll) mpu HarpeBanuy,
B3aMMOJICHCTBHE kelne3a ¢ pactBopoM coyi menu(1l), nzydenne crmocoOoB pasiereHus
cMeceid (C TMOMOIIbIO MarHuTa, (GWIBTPOBAaHHE, BbIMAPUBAHUE, AUCTHIUISALNA,
Xpomatorpadusi), NpoBEJACHUE OYUCTKU IOBAPEHHON COJIM, HAOJIOJEHUE U OINHCAaHUE
pE3yJIbTaTOB TPOBEACHHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl,
CO3IaHHE MOJIeTIe MOJIEKYJI (IIapOCTEPHKHEBBIX)

Baxuelime npeacTaBUTeN I HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciopon — 31eMeHT M mpocToe BEmecTBO.
HaxoxneHue kuciopoja B MpHpoje, (U3NYECKHEe M XMMUYECKHE CBOICTBa (peakuuu
ropenusi). Oxcuabl. Ilpumenenue kuciaopona. CrnocoObl MNOIYYEHHUS KHUCIOpPOJa B
nabopaTopud W HOpoMbIILIEHHOCTH. KpyroBopor kucimopoma B npupoae. O30H —
QJUIOTpOITHAs MOAM(UKAIHS KUCIOPOAA

2.2

TemoBoit 3dexT XUMHUYECKOW peakluu, TEPMOXMMUYECKHE YpaBHEHHS, 3K30- U
DHIOTEPMUYECKUE peakuu. TOIINBO: yroib U METaH. 3arps3HEHNUE BO3AyXa, YCUIICHHUE
NapHUKOBOrO 3(deKTa, pa3pylieHne 030HOBOTO €05
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Bonopon — snement u npoctoe BeectBo. HaxoxneHre Bogopoaa B Ipupoie, GU3MIECcKe 1
XMMHYECKUE CBOMCTBA, MPUMEHEHHE, ClIoco0bI nonydyeHus. Kucnotsl u conu

2.4

MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUECKUM YPABHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boxa kak pactBoputenb. PactBopsl. HacelienHbsie u
HEHACBIILIEHHBIE pacTBOPHI. PacTBOpUMOCTB BeniecTB B BoAe. MaccoBasi 10J1sl BEIIECTBa B
pacTBope. XUMHUECKUEe CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MpUpOJE U B
KU3HH yenoBeka. KpyroBopot Bojibl B mpupojie. 3arps3HeHue NpupoaHbIX Boa. OxpaHa

M OUUCTKA NPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeauHeHuil. Oxkcuapl. Kiaccudukanmst OoKCHIOB:
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cosieoOpa3yroniie (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHbIE) U HECOJIC0Opa3yIoIIHe.
Homenknarypa okcumoB. @usuveckrue M XUMHUYECKHUE CBOMCTBa OKcHAOB. IlomydeHue
OKCHJIOB

2.7

OcHoBanus. Kiaccudukanuss ocHOBaHWN: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHui. ®Pu3nyeckue M XUMHUYECKUE CBOWCTBA OCHOBAHUU.
ITonydyenne ocHOBaHMIA

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckne 1 XUMHUECKHE
cBoiicTBa KUCHOT. Psn aktuBHOCTH MeTajuioB H.H. bekerosa. [losmyuenue kuciaor

2.9

Comu. Homenknarypa coneil. @usndyeckue U XUMHUYECKUE CBOicTBa coseil. Ilomyuenue
coJie

2.10

I'eneTmueckas CBA3b MCXKAY KilaCCaMi HEOPTaHNUYCCKUX COGI[I/IHGHI/II\/'I

2.11

XUMUYECKUH HKCIEPUMEHT: KaueCTBEHHOE OIpe/ieJieHHe COJEp)KaHUs KHUCIopojia B
BO3/yXe, IMOJy4YeHHE, COOMpaHHe, PACIIO3HABAHWE W H3yYEHUE CBOWCTB KHCIOPOJA,
HaOJI0/IEHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHUS U
MpeKpalieHus: ropeHust (moxapa), 03HaKOMJICHHE C 00pa3liaMyd OKCHJIOB M OMUCAHHE UX
CBOICTB, MONy4YeHHe, coOWpaHHe, pacro3HaBaHHE M H3y4YEHHE CBOWCTB BOJOpOJa
(ropenue), B3aumojeiicteue Bojaopoaa ¢ okcuaoM menu(Il) (Bo3MokHO HMCTIOIB30BaHKE
BHJICOMATEPHAIIOB), HAOIIOICHUE 00PA3IIOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBaHUE
OCOOEHHOCTEH PAcCTBOPEHMS BEILECTB C Pa3IUYHOM PACTBOPUMOCTHIO, MPUTOTOBIICHUE
PacTBOPOB € ONPEACIEHHON MaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA, B3AMMOICHCTBHE
BOJAbl C MeTaulaMu (HaTpueM U KajublueM) (BO3MOXHO  HCIIOJIb30BAHHE
BUJICOMATEPHUAIOB), OIpeAeJeHHe pPACTBOPOB KHUCJIOT M IIEJo4Yed ¢ TMOMOIIBIO
WHIMKATOPOB, UCCIIEIOBAaHUE 00pa3I[0B HEOPTaHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOJIO/ICHUE HW3MEHEHUs OKpPacKd MHIUKATOPOB B PACTBOpax KHCIOT M IIEJoYeH,
u3ydeHue B3aumozeicTeus okcuga menu(ll) ¢ pacTBopom cepHOM KHMCIOTBI, KHCIOT C
METAJJIaMM, pEaKIUid HEeUTpalM3allK, TMOJyYEeHHE HEPACTBOPUMBIX OCHOBAaHUMH,
BBITECHEHUE OJTHOTO METaJljla [PYTUM M3 pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHere Kaacchl HEOPraHUYECKUX COCTMHEHUM

Ilepuonnueckuii 3akoH u [lepronnueckas cucteMa XuMHUECKUX deMeHToB J[. 1.
MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITH

3.1

[lepBrle TOMBITKH KiIacCU(DUKAIMM XUMUYECKHX dJeMeHTOB. [loHsTHEe O rpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIEC U IIETOYHO3EMENIbHbIE METAJUIbI, TAJIOTe€HbI, UHEPTHBIE
ra3bl). J€MEHTbI, KOTOpble 00pa3yoT aM(bOTepHbIE OKCUABI U THAPOKCHIBI
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Ilepuonnueckuit 3akoH. Ilepuogmyeckass cuctemMa XuMHUYecKuX d3yemeHToB J[.H.
Mengeneea. Koporkonepuoanas u aAnmHHonepuoiHas popmsl [leprnoauueckoii cucteMsl
xumuueckux sieMentoB J[.M. MenneneeBa. Ilepuoasl u rpynmnbl. @U3HUECKUA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U IPYIIIIBI AJIEMEHTA
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Crpoenune aromoB. CocraB aToMHbIX saep. M3otombl. Onextponsl. CrtpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XuMmMuueckux s3ieMeHToB [lepuoanyeckoit
cucreMbl J[.1I. MenneneeBa. XapakTEepUCTHKAa XHUMHYECKOrO JJIEMEHTa II0 €ro
nonoxenuto B [lepuoguueckon cucreme /.M. Menneneera

3.4

3aKOHOMEPHOCTH U3MEHEHUS pailyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpymmnam U nepuojam. 3Hauenue [lepuoanueckoro 3akoHa
u [leproanueckoil cucTeMbl XMMUYECKHUX 3JE€MEHTOB I PAa3BUTUS HAYKU M MPAKTHKH.
J.W. MenneneeB — y4€HBIN U ITpaXIaHUH

3.5

Xumuyeckas CBSI3b. KoBanenTtHas (monmsipHast W HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3J1EMEHTOB. MloHHAas CBsA3b

3.6

Crenenb okuciacHusI. OKHCINTEIFHOBOCCTAHOBUTEIBHBIC pcaKknuu. HpOL[CCCBI OKHCJICHUA
1 BoccTaHOBJIeHUA. OKHCIIUTEIIH M BOCCTAHOBUTEIIN
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3.7

XUMUYECKUN SKCIIEPUMEHT: U3y4Y€HHE O0pa3lioB BEIIECTB METAIOB M HEMETAIIOB,
B3aMMOJEHCTBYE T'MAPOKCHIA LIMHKA C PacTBOpaMH KHUCIOT W ILEJIOYEH, IPOBEIECHUE
OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIui
(ropeHue, peakIy pa3ioKeHUs, COSTUHEHNUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

BeniectBo 1 xumnueckas peakuus. [loBropenue

1.1

[lepuonuueckuii 3akoH. Ilepuomuueckas cucrtemMa XUMHYECKUX 3yemeHToB J[.U.
MenpeneeBa. CTpoeHre aTOMOB. 3AKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB IMEPBBIX TPEX MEPHOIOB, KU, KATbIIU U UX COSTUHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM Aj1eMeHTOB B Ileproinyueckoit cucteMe u CTpOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUIbl XUMHUYECKON CBSI3U. THUNBI KPUCTAIUIMUECKUX PEIIETOK,
3aBHCHUMOCTb CBOWMCTB BEIECTBA OT THUMNA KPUCTAUNIMYECKOW PEIIETKH W BUIA
XUMUYeckoi cBs3u. Kiaccudukanus u HOMEHKJIATypa HEOPraHHMYECKUX BEIIECTB
(MexnyHapoaHast U TpUBMaJbHAsA). XMMHUECKUE CBOMCTBA BELECTB, OTHOCAIIMXCS K
pa3IMYHBIM  KJIACCaM  HEOPraHWMYECKUX  COCIMHEHMM, TEHEeTHYeCKas  CBs3b
HEOPraHMYECKUX BEILECTB

1.3

Knaccugukarus XuMHUUECKUX peakiyil o pa3IuyHbIM IpU3HAKaM (110 YUCITY U COCTaBy
YYacCTBYIOIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY (P (EKTY, M0 H3MEHEHHUIO CTEeTIeHEeH
OKHMCJICHUST XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTHMOCTH, MO YYAaCTHIO KaTalau3aTropa).
DK30- M SHAOTEPMHUYECKHE pEaKIHUM, TepMOXMMHUYEecKue ypaBHeHUs. [loHsTne o
CKOPOCTH XUMHYECKON PEAKIINH

1.4

[Tonste 00 oOpaTMMBIX W HEOOPAaTUMBIX XUMHUYECKUX peaknusax. llonarue o
TOMOTEHHBIX M TETEPOTeHHBIX peakiusax. [loHsATHE O XHUMHYECKOM pPaBHOBECHUHU.
@DaKTOpHI, BAUSIONIME HA CKOPOCTh XUMHUYECKON PEaKIMu U MOJI0KEHNE XUMUYECKOTO
paBHOBECHSI

1.5

OKHCIIUTEIIEHO-BOCCTAHOBUTEIILHBIE pc€akuuu, BJICKTpOHHBIﬁ 0ajaHC OKHCIUTEILHO-
BOCCTAaHOBHUTEIILHOU pCaKkuuu. CocraBiienne ypaBHCHI/Iﬁ OKHUCIHUTCIIbHO-
BOCCTAaHOBHTCJIIbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHUECM MCTOAA BJICKTPOHHOT'O Oananca

1.6

Teopust 271eKTPONUTHYECKON AUCCOLUAIIMH. DIEKTPOJIUTHI M HEAIEKTPOJIUThL. KaTHOHBI,
aHUOHBL. MeXaHU3M AUCCOLMALINY BEIIECTB C PA3IMYHBIMUA BUJIAMUA XUMUYECKOM CBSI3H.
Crenenp nucconuaruu. CuibHbIC U ca0bIe dJIEKTPOIUTHL. Peakiinn noHHOTO 0OMeHa.
YcnoBus MpoTeKaHHUs peakluii MOHHOTO OOMEHa, TMOJIHbIE M COKpAIIEHHbIE MOHHBIC
ypaBHeHHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUMN U COJIEH B CBETE MPEACTABICHUI 00
ANEKTPOJIUTUYECKON nucconuanud. KauecTBeHHble peakuuu Ha WOHBL. [loHsTHE O
THUAPOJIN3E COJIEH

1.7

XUMHIeCKIH OKCIICPUMCHT: O3HAKOMJICHHUC C MOACIIIMU KPUCTAJIMYCCKUX peHIéTOK
HEOPraHMYECKUX BELIECTB — METAJJIOB U HEMETAJUIOB (Tpadura M anmasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHs); HCCIEAOBAHHE 3aBHCUMOCTH CKOPOCTH XHMHYECKOMH
peakiMy OT BO3JCHCTBUS PAa3IUUHBIX (AKTOPOB; UCCIEAOBAHUE IEKTPOIIPOBOTHOCTH
pPacTBOPOB BEILIECTB, MPONECCAa AUCCOIMAIMH KUCIOT, HIeJI04el U cosieil (BO3MOKHO
UCMOJb30BaHUE  BUAECOMATEPHUAJIOB); IPOBEACHUE  OMNBITOB, WLIIOCTPUPYIOMIUX
MpPU3HAKW NPOTEKaHUsl PEaKIUil MOHHOro obdMmeHa (oOpa3oBaHHE OCa/Ka, BbIIEIICHUE
rasa, oOpa3oBaHHME BO[Ibl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIU (TOpeHHe, peakUuu pasjoKEHUs, COEIUHEHUs);
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pEakIUil Ha
HMOHBbI; PCIICHNUEC SKCIICPHUMCHTAJILHBIX 3aJa4

Hemeramns! un ux COCIUHCHUA

2.1

OOmiasi xapakTepucTHKa rajnoreHoB. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTEpHbIE
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creneHu okuciieHus. CTpoeHue u (pu3ndecKkue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XUMHUYECKHE CBOWCTBa Ha TMpuUMEpe XJopa (B3aUMOJACWCTBHE C METaJUlaMu,
HeMeTaJlJlaMHy, 1eaoyamu). XiopoBoaopoa. ColsHas KUCiI0Ta, XUMUYECKHUE CBOMCTBA,
[OJy4YEeHHUE, IPUMEHEeHHUE. J[eicTBHE X0pa U XJIOPOBOJOPOJA HAa OPraHU3M YesloBeKa.
Baxunenme XJa0puabl U UX HAX0XKIECHUE B IPUPOJIE

2.2

OO6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmbel. OcoGEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (PU3MUECKHE CBOMCTBAa IMPOCTHIX
BELIECTB — KHUCIOpOAa M cepbl. AJUIOTPOINHBIE MOAM(PUKALUU KHUCIOpPOJIa U CEphI.
Xumuueckue cBoiictBa cepbl. CepoBOJOPOA, CTpOeHHE, (pu3nyeckrue U XUMHYECKUe
cBoiicTBa. OKcuAbl cephl Kak MPEACTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIOTa,
¢u3nyeckre U XUMHUYECKHE CBOMCTBA (0OIIMEe Kak MpEeJCTaBUTElNs Kiacca KUCIOT U
cnenuduueckre). XUMUYECKUE PeaKiuy, JeKallie B OCHOBE IPOMBIIIIIEHHOI 0 crocoda
NoJIy4yeHus cepHoil KucioTsl. IIpumenenue. Cosn CepHOW KHUCIIOTHI, KauyeCTBEHHAs
peakuus Ha cynbdar-nuoH. HaxoxxaeHue cepbl ¥ €€ coeTuHeHUH B IpUpoae. XUMUYECKOEe
3arps3HEHUE OKPYKAIOLIEH Ccpeapl COEAMHEHUSIMH cepbl (KUCIOTHBIE JOXJH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS
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OOmiast xapakTepucTuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTENIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B IpUpoe, pU3nuecKkue u
XUMHUYEcKue cBoicTBa. KpyroBopor a3ora B mpupojae. AMMHUAK, €ero (U3NYECKUe U
XMMUYECKHE CBOMCTBA, NOJIy4YeHUEe U puMeHeHne. Conu aMMOHHMS, UX (U3UUECKUe U
XUMHUYECKHE CBOWCTBA, NpuUMeHeHHe. KadecTBeHHas peaknuss HAa HOHBI aMMOHMS.
A3oTHas KHCIOTa, e€ MmoiydyeHue, (pusnyeckue U XMMHUYECKHe CBOMCTBa (00IIue Kak
MpeJICTaBUTEINs Kacca KUCIOT U cnenuduueckue). Mcnonb30BaHne HUTPATOB U coJieit
aMMOHHMSI B KadecTBE MMHEPAJIbHBIX yJIOOpeHui. XUMHUECKOe 3arpsi3HEeHHE
OKpY>Karolllel cpeiibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE OK/H, 3arpsI3HEHHE BO3yXa,
TOYBHI U BOJJOEMOB)
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docdop, amnorponHsie Moaupukanuu Gocdopa, Gpu3nUecKre 1 XUMUIECKUE CBONCTBA.
Oxkcun dochopa(V) u dbochopnas kucimora, Gu3ndeckue U XUMHUYECKHE CBOMCTBA,
noayyenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YA00peHUN

2.5

OOmast xapakrepucTtuka symeMeHToB [VA-rpynmnbsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble CTENEHM OKHUCIEHUsA. YTIJIEpoA, auIOTPOINHble  MoAMpUKanuy,
pacrpocTpaHeHHe B IpHpoae, (U3NYEeCKHe M XHMHUYECKHEe CBOMCTBA. AncopOuus.
Kpyrosopot yriepona B npupoje. Okcupl yrieposaa, ux GU3n4ecKue U XUMHUYECKHe
CBOWCTBA, ACWCTBUE HA )KUBBIE OPraHU3MBI, ITOJyYeHHE U MPUMEHEHHE. DKOJIOTHUECKUE
npo0JeMbl, CBs3aHHBIC ¢ OKcuaoM yriepona(lV); runoresa riobanbHOTO MOTETUICHUS
KJIMMaTa; MapHUKOBBIM 3¢ dekT. YroiapbHas KuciaoTa U €€ cond, X (U3NYecKue H
XMMUYECKHE CBOWCTBa, NOJIy4eHHe M npuMeHeHue. KauecTBeHHass peakius Ha
kapOoHaT-uoHBIL. Vcronb30BaHne kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE

2.6

[TepBoHavaIbHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHECHHSIX YTIIepoaa
(MeTaH, 3TaH, 3TUJIEH, alIETWIEH, 3TaHOJ, MIMIEPUH, YKCYyCHas kuciora). MIx coctaB u
XUMHuYeckoe cTpoeHue. [ToHsTue 0 GMOIOrMYeCKH BaKHBIX BEIIECTBAX: KUpaX, OeKax,
YIJIEBOAAX — U X POJIM B )KU3HU YeJIOBEKA. MaTrepraibHOE €IUHCTBO OPTAHUYECKUX U
HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢usznueckue M XUMHYECKHE CBOICTBa, MOJy4Y€HHUE M IPHUMEHEHHUE.
Coenunenus kpeMuusi B nipupoje. O0mue npencrasienus 06 okcuae kpemaus(IV) u
KpeMHUEeBOM kucinore. CuHIMKaThl, HUX HUCHOJIb30BaHWE B OBITY, MEIULUHE,
MPOMBILICHHOCTU. BakHelilline CTpOUTEIbHbIE MaTepuajbl: KEpaMHKa, CTEKIIO,
LIEMEHT, 0eToH, xene300eToH. [Ipobiembl 6€30MacHOro UCIOIb30BAHUS CTPOUTEIBHBIX
MAaTEPHAJIOB B TOBCETHEBHOM KU3HU

2.8

XHUMHUYECKUH 3KCIEPUMEHT: MU3yuyeHUEe O0pa3l0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB
COJISIHOM KHUCJIOTBHI, TPOBEJEHHE KAYECTBEHHBIX peakUuil Ha XJIOPUA-HOHBI H
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Ha6J'IIO}ICHI/Ie IMPU3HAKOB HX IPOTCKAHUA; OIIBIThI, OTPAKAIOIIHEC q)HSI/IquKI/IC u
XMMUYECKHE CBOMCTBA TaJOr€HOB M HX COEAMHEHUH (BO3MOXXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHME C oOpa3laMu  XJOpUAOB  (TajJoOreHU0B);
O3HAaKOMJIEHHE C 00Opa3laMu cepbl U €€ COEJUHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB); HAOJIIOJCHUE IMporecca OOYIIMBaHUSA caxapa O] JACHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI; U3yYeHHE XMMUYECKHX CBOMCTB pa30aBIeHHOM
CepHO KHCIIOTHI, POBE/ICHIE KAaUECTBEHHOW PEaKIMy Ha CyIb(QaT-uoH U HaOIr0IeHue
NpU3HaKa e€ MPOTEeKaHus; O3HaKOMJIEHHUE ¢ (PU3NYECKHMMHU CBOMCTBAaMU a30Ta, (hocdopa
Y MIX COEMHEHMH (BO3MOXHO HCIIOJIb30BAaHIE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX
u (ochopHbIX yHOOpeHHit; mHodydeHue, cOOMpaHHe, pPAcHO3HABAaHHE U H3yYeHUE
CBOMCTB aMMHaKa; MPOBE/IEHNE KaueCTBEHHBIX peakluii Ha HOH aMMOHUS U (pocdaT-1oH
Y M3y4€HUE MIPU3HAKOB UX MIPOTEKaHMs, B3aUMOACHCTBIE KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTHI C MeJIbI0 (BO3MOYKHO MCTIOJIB30BaHUE BUIEOMATEPHAJIOB); U3yYEeHUE MOJIeIei
KPUCTANIMYECKUX PEeIETOK aiaMasa, rpadura, QpysuiepeHa; 03HaKOMJIEHUE C TPOLECCOM
aacopOuUMu pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHe, coOupaHue, pacrno3HaBaHWE M HU3YyYCHHE CBOWCTB
YTJIEKUCIIOTO Ta3a; MPOBEACHNE KaYeCTBEHHBIX peaklnii Ha KapOOHAT- U CHITMKAT-HOHBI
U U3yuyeHHE NPHU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOM
IMPOMBINIJICHHOCTH, PCHICHUC OJOKCICPUMCHTAJIBHBIX 3aJad II0 TEMC «Baxneimme
HEMETaJJIbl U UX COSIMHEHHSD)

MeTtanisl ¥ UX COSINHECHUS

3.1

OOmiast XapakTepuCTUKAa XMMHUYECKHX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHMM HX
nosnoxxenus B [lepuonnueckoit cucreme xumudeckux sneMmeHToB [[.M. Menzaeneesa u
cTpoeHust aromoB. CTpoeHME MeTajuioB. MeTamudeckas CBs3b UM METaUIMYECcKas
KpHUCTAJUIMYECKAsl PeIIETKA. DIEKTPOXUMHUYECKHM psAJT HAIPSHKEHUN METAJIOB

3.2

dusznueckrue W XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl IMOTyYeHUs
meTaiioB. llousitue o KOppO3uu MCETAlJIOB, OCHOBHBIC CHOC06LI 3allluThl HUX OT
kopposuu. CruiaBsl (CTajab, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
IMPOMBIINIJICHHOCTH
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[[lenounbie MeTasuIbl: OJNOKEHUE B [leproanyecKkoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHE MX aTOMOB; HaxXxOXJeHHE B mpupoae. Puznyeckue M
XMMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kayns). OKCUABI U THIPOKCHU bl HATPUSL U
Kanus. [[puMeHeHne meaouHbIX METAJIJIOB U UX COEIUHEHMI
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[[lenoyHO3eMeNbHBIE METaUIbl MarHuid W Kaiblui: TosiokeHue B Ilepuoanueckoit
CUCTEME XUMHUYECKHX AieMeHTOB J[.1. Menaeneesa; CTpo€HHE UX aTOMOB; HAX0KICHUE
B mpupoje. OPu3ndeckre U XMMUYECKUE CBOMCTBA MarHusl W Kaiblus. Baxueime
COCIMHEHMS Kalblusg (OKCHJ, THUAPOKCHI, coyn). KECTKOCTh BOABI U CIOCOOBI €&
YCTpaHECHUS

3.5

Amomunuii: nonoxkenue B Ilepuoanueckoid cucremMe XUMHUYeCKuX sjemeHToB JI.M.
MenzeneeBa; CTpoeHHE aTOMa; HaxXxOXKJeHUE B mpupoje. Pu3ndyeckue U XUMHUYECKHE
CBOMCTBA AMFOMHHNS. AMGOTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH 1A ATFOMUHUS

3.6

Kenezo: mnomoxenue B Ilepuomumueckoil cucteme XuMUYecKux saeMeHToB J[.U.
MeneneeBa; CTpoeHHE aToMa; HaXOXIAeHUe B npupoje. Ousnueckue U XUMUUYECKUE
cBoiicTBa xene3a. Okcuapl, Tuapokcuasl u conn xenesa(ll) u sxenesa(Ill), ux cocras,
CBOMCTBA U ITOJIYYEHHUE

3.7

XVWMHUYECKUH 3KCIEPHUMEHT: O3HAKOMJIEHHME C 00pas3llaMH METaJlJIOB U CIUIABOB, UX
(GU3NYECKUMHU CBOMCTBAMH; M3yY€HHE PEe3yJIbTaTOB KOPPO3UHM METAIOB (BO3MOXKHO
UCIOJIb30BAaHUE BUJEOMATEPUAIIOB), 0OCOOCHHOCTEN B3aUMOJECHCTBUS OKCUA KAIbIU U
HaTpHs C BOJIOM (BO3MOKHO MCIIOJIB30BaHUE BUJIEOMATEPHAIIOB); UCCIIEJOBAHUE CBOUCTB
KECTKOI BOJBI; Ipolecca TOPEeHHs XKelle3a B KUCIOPOAE (BO3MOKHO HCIIOJIBb30BAaHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX peaKlUil Ha HOHBI (MarHus,
Kajuplusi, amoMmuHus, nuHka, xenesa(ll) um sxenesa(Ill), memu(Il); nabmromenue u
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OIMMCAHUC TIIPOLECCOB OKpallMBaAHHWA IIJIAMCHH HWOHAMH HATPUA, Kalud W KaJlbIHA
(BO3MO)KHO HUCIIOJIBb30BaHUC BI/I,Z[COMaTepI/IaHOB); HUCCICIOBAHUC aM(bOTepHI:IX CBOICTB
THAPOKCHUAA AJIIOMUHHUA U TUAPOKCHUJIA TMHKA; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110
TeMe «BakHelIe MeTajbl U uX COCAUHCHUA»

XHMHS U OKpYyKarolas cpena

4.1

Hosrie MaTCpHraJibl U TCXHOJIOTHH. BemectBa u MaTcpHraibl B MMOBCEIHEBHOMN KH3HU
JelloBeKa. XUMHSA U 310pPOBEE. besomacHoe mcmoabp30BaHNE BC€IICCTB U XHUMHUYCCKUX
peaKI.IHfI B 6BITy. HCpBaH IOMOIIb IMPU XUMHUYCCKUX 0KOI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKON I'PaMOTHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYIKAOLIEN Cpebl
I[IIK. Ponp xuMuM B pEIICHUH SKOJOTHUECKHX mpobsieM. [IpupoaHble HMCTOYHHKU
YTJIEBOAOPOAOB (Yroiib, IPUPOIHBIN ra3, He(Th), MPOIYKTHI UX MEepepabOTKH, UX POJIb B

ObITY U IPOMBIIIEHHOCTH

4.3

XUMUYECKHI HKCIEPUMEHT: H3yuyeHue oOpa3loB MaTepuaioB (CTEKJIO, CIUIaBbI
METAJUIOB, MOJIMMEPHBIE MAaTEPHAIIbI)

ITPOBEPAEMBIE HA OI'S 110 XUMHWH TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS
OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O

OBPA3ZOBAHUA

Kon

NPOBEPSIEMOT0
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 6a30B0Oro
YPOBHSI OCBO€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOTO
o01ero oopasopanusi Ha ocunoge ®I'OC

1

[IpencraBnenue:

1.1

O IO03HABAaE€MOCTU SIBJICHUM MPHUPOAbI, MOHUMAHHE OOBEKTUBHONW 3HAYMMOCTH
OCHOB XHMHMUYECKOM HayKM Kak oOOJIACTM COBPEMEHHOI'0 €CTEeCTBO3HAHUA,
KOMIIOHEHTa OOIIed KyJbTypbl M IpPaKTUUYECKOW JeATEIbHOCTH YelIOBEeKa B
YCIOBUSAX COBPEMEHHOI0 OOILECTBa; MOHMMAaHHE MECTa XMMHUHU CpPEAU APYTHX
€CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOAAaxX IIO3HAHHA, B TOM YHCJIC OKCICPHUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICAOBAHUA BCHICCTB U H3YUCHUA XUMHYCCKUX
peaKuHﬁ; YMCHHUE HCIOJIb30BATH MOACIIN IJIA OOBSACHCHHS CTpOCHUA aTOMOB U
MOJICKYIJI

1.3

0 cdepax mpodeccHOHANBHON AESITENPHOCTH, CBA3AHHBIX C XUMHUEH U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMHU Ha JOCTHKCHUAX XUMHAYECKOU
HAyKH, YTO TMO3BOJIUT OOYYaIOIIMMCSl paccCMaTpUBaTh XUMHIO Kak chepy cBoeit
Oynymei mpodecCHOHATIBHON NESATeTbHOCTH M CAENAaTh OCO3HAHHBIM BBIOOD
XUMHH KaK MPOQPHUIBHOTO MpeIMeTa Py Mepexoe Ha YPOBEHb CPEIHET0 OOIIEeTOo
00pa3zoBaHMs

Brnanenne cucteMoil XMMHYECKMX 3HAaHMM W YMEHHE IPUMEHATh CHCTEMY
XUMUYECKHUX 3HAHHUM, KOTOpasi BKJIIOYAECT:

2.1

BaXHEUIINE XWMHUYECKHUE TOHITHUSA: XUMHUYECKUH OJJIEMEHT, aToM, MOJeKyJa,
BEIIECTBO, TIPOCTOE M CIIOKHOE BEIECTBO, OJHOPOJHAS W HEOIHOPOJIHAS CMECh,
OTHOCHUTEIIbHBIC aTOMHAsi U MOJEKYJISIpHAs MacChl, KOJTMYECTBO BEIIECTBA, MOIIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJb (CPEIHss),
XUMHUYECKasl PEaKlus, PEaKIMU COCAUHEHHs, PeaKIUu pPa3JIOKEHUs, pPeaKluu
3aMeIIeHus, peakuuu oOMeHa, TeruioBo 3ddekr peakuuu, 5K30- U
SHIOTEPMHUUECKUE PEaKIIMU, PACTBOP, MAcCOBas JIONSl XMMHUYECKOTO JJIEMEHTA B
COCIMHCHNH, MaCCOBasA O0Jd U MPOUCHTHAad KOHICHTPAUA BEIIECTBA B PaCTBOPE,
PO aToMa, JJIEKTPOHHBIA CIOW aroma, aTOMHas OpOUTalb, pPAJUyC aToMa,
BAJICHTHOCTDb, CTCIICHb OKHCJICHUSA, XUMHWYCCKAaA CBA3b, DJICKTPOOTPUIATCIBHOCTD,
TOJISIPHASL U HETIOJISIpHAs KOBAJICHTHASI CBS3b, NOHHAS CBS3b, METAJUTMYECKAs CBSI3b,
KpUCTaJNIMUecKas peuiérka (aToMHas, MOHHAs, MeTalIndyecKas, MOJIEKYJsIpHast),
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HWOH, KaTHOH, AaHWOH, DJJEKTPOJIUT M  HENIEKTPOJIUT, DIIEKTPOJIUTHYECKAs
JMCCOLMALUs, PeaKMd HMOHHOIO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIIbHbIC
peakuny, OKHCIUTENIb U BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHHE,
JNIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMbIE pEaKLuy,
CKOPOCTh XMMUYECKOM peakuuu, katasumsarop, 111K, koppo3usi MeTajuioB, CILIABbI

2.2

OCHOBOIIOJIArarommre 3aKOHbI XUMHU: 3aKOH COXpPAaHCHUA MACCHhI, nepnonnquKHﬁ
3aKOH I[I/I MeHzLeneeBa, 3aKOH ITOCTOAHCTBA COCTAaBa, 3aKOH ABOF&I{pO
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TEOPUM XHUMHUH: ATOMHO-MOJIEKYJIIpHAs TEOpHs, TEOPHUS 3IEKTPOJIUTUUYECKON
JHUCCOLAIN

Brnagenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIFOYAKOIIEH

3.1

YMEHHE TPAaBHIBHO HCIOJIB30BATh W3yYEHHBIC BEIIECTBA U MaTepHaibl (B TOM
qrce MUHEpaJIbHbIE YAOOpPEHHs, METaUIbl M CIUIaBbl, MPOIYKTHI MepepadOTKU
MIPUPOTHBIX UCTOYHUKOB YTJIEBOIOPOIOB (YIS, IPUPOAHOTO Ta3a, HeTH) B OBITY,
CCJIbCKOM XO3SII7ICTBG, Ha MMPOU3BOACTBE U MMOHUMAHUEC 3HAYCHUSA KUPOB, 6CHKOB,
YIJIEBOOB JUIsi OpTaHW3Ma YelIOBeKa, YMEHHE MPOTHO3UPOBAThH BIMSHUE BEIISCTB
Y XMMHYECKHX IMPOILIECCOB Ha OPTaHM3M YENIOBEKa U OKPYKAIOIUIYI0 TMPUPOTHYIO

cpeay

3.2

yMEHHE WHTErpUPOBATh XWMUYECKHE 3HAHUS CO 3HAHUSAMH JPYIHX Y4YeOHBIX
MIPEAMETOB
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HAJIMYUE OMbITa PabOThl C Pa3NIUYHBIMU HUCTOYHHKAMHU HH(POPMAIMH 110 XUMHUHU
(Hay4Hast 1 Hay4YHO-TIONYJISIpHAsI JIUTEpPaTypa, CIIOBApH, CIIPABOUYHUKH, HHTEPHET-

pecypcehbl)

3.4

YMCHUC 00BEKTHBHO OLCHNBATDH HH(l)OpMaI_[I/IIO 0 BCIICCTBAX, UX MPECBPAIICHUAX U
INPAKTUICCKOM IMPHUMCHCHUU WU YMCHUC HCIIOJIb30BATH eé 1A PCHICHUA yqe6Ho—
IIO3HABATCJIbHBIX 3aJa4

Bnagenue ocHoBaMM IOHATHIHOTO annapaTa i CHMBOJIMYECKOTO S13bIKa XUMUU IS
cocTaBiieHUs] (OpMyJl HEOPraHWYECKMX BELIECTB, YPAaBHEHUH XMMHUYECKHX
peakuuii; ocHoBamu xuMuyeckoil HomeHkaarypsl (IUPAC u TpuBuanbHOi)

YMeHue oOBSCHATH CBA3bL MOJIOKEHHUs 3ieMeHTa B [lepmoanueckoil cucteme ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XHMHUYECKHUX JIJIEMEHTOB
(coctaB u 3apsn sapa, 00IIee YUCIO IEKTPOHOB), pACTIPEICTICHUEM 3JICKTPOHOB
10 SHEPTreTUYECKIM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAIUS U KAJIbLIUS

[IpencraBnenue o MepuOINIECKON 3aBUCIMOCTH CBOWCTB XMMHUECKUX SJIEMEHTOB
(paguyc aToMma, 3JIEKTPOOTPULIATENBHOCTh), MPOCTBIX M CJIOXHBIX BEIIECTB OT
MOJIOXKEeHU 37IeMeHTOB B [leproanueckoii cuctemMe (B MabIX MEPHOaX U TTIaBHBIX
MOArpynnax) v 3JeKTPOHHOIO CTPOEHUS aTOMa

YMmeHnne kinaccuuuupoBarth:

7.1

XUMHNYCCKHE IJICMCHTHI

7.2

HCOPIraHNYCCKUEC BEIICCTBA

7.3

XUMHYCCKUEC pCaKINn

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTD M CTCIICHDb OKHCJICHHUA XUMUYCCKHX 3JIEMCHTOB, 3apsJ HOHA

8.2

BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUTMYECKON CTPYKTYPHI B COCTMHEHUSIX

8.3

XapakTep cpeibl B BOJAHBIX PAaCTBOpPax BEHIECTB (KHCIOT, OCHOBAHU)

8.4

OKHCJIHNTCIIb 1 BOCCTAaHOBUTCIIb

YMeHue XapaKTCPHU30BaATb (I)I/I3I/I‘IGCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, BOAOPOA, rpaduT, ajamas, KPpeMHHH, a3oT,
dbocdop, cepa, XJI0p, HATPHIA, KM, MATHHUH, KAJIBIIUH, ATIOMUHUH, JKEJ1€30)
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9.2

CIIO)KHBIX BEIIECTB, B TOM WYHCIIE WX BOJHBIX pPAaCTBOPOB (BO/Aa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCUABI M TUIPOKCUABl MeTayuioB I-IIA rpymm,
amomunust, meau (II), umunka, xeneza (II u III), oxcuasr yramepoma (II u 1V),
kpemuus (IV), azota u docdopa (III u V), ceprt (IV u VI), cepuucras, cepHas,
a30TUCTas, a30THas, hochopHas, yrojbHas, KpeMHHEBAsK KHCJIOTa U MX COJIH)

9.3

IIPOrHO3UPOBATE U XaAPAKTCPU30BATH CBOMCTBaA BC€IIECCTB B 3aBUCHUMOCTHU OT HX
COCTaBa MU CTPOCHHA, NMPUMCHCHUC BCIICCTB B 3aBUCHUMOCTU OT HX CBOI>'ICTB,
BO3MOXXHOCTE MPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

10

YMeHne cocTaBIsITh MOJICKYJISIPHBIC 1 HOHHBIC YPABHCHUA peaKI_[I/Ifl, B TOM YHUCJIC.

10.1

peakIyii HFOHHOTO OOMeHa

10.2

OKHCIIHNTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKum“I

10.3

WUTIOCTPUPYIOUINX ~XUMHYECKHE CBOWCTBA M3YYEHHBIX KjaccoB (TpyIm)
HEOPraHUYECKHX BEIECTB

104

MOATBCPKAAOIIUX I'CHCTUYCCKYIO B3aMMOCBA3b MCKY HUMU

11

YMeHue BIYUCIATh (IPOBOAUTD PACUETHI):

OTHOCHUTCIIbBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BCUICCTB, MAaCCOBYIO JOJIIO
XUMHNYCCKOI'O 3JICMCHTA B COCIMHCHHUHN

11.2

MacCCOBYIO JJOJIKO BEIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCIICCTBA U €I'0 MACCy, 00BEM ra3oB

11.4

10 YPaBHEHUSIM XUMHUYECKHX PEaKLUI 1 HaXOIUTh KOJIMYECTBO BEIIECTBA, 00BEM U
MacCy PeareHTOB WU NPOAYKTOB PEAKIINN

12

Biianenue (3HaHMe OCHOB):

12.1

OCHOBHBIMH METOJJaMHd HAy4YHOTO TO3HaHUS (HAOMIOJCHHWE, W3MEpPEHHE,
AKCIIEPUMEHT, MOACTUPOBAHNE) TIPU U3YyUEHUH BEIIECTB M XUMUYECKUX SBIICHHIA,
yMeHue chopmMyInpoBaTh MPoOIEMY U MPEJIOKUTH TyTH €€ perIeHus

12.2

0e30macHOi paboOThl C XMMHUYECKMMH BEIIECTBAMHU, XMMHMYECKON MOCyaod U
1a0opaTopHbIM 000pYyI0BAHUEM

12.3

MpaBWiaMd 0€30MacHOTO OOpalieHuss C BEIIECTBAMM, HCIOJIB3YEMbIMH B
MMOBCETHEBHOM KM3HU, NMPaBUIAMH MOBEJCHUS B LEJIAX COEpEKEHUS 3710POBbS U
OKPY>KaroIlle MPUpOIHOM cpe/ibl; IOHMMaHKUE Bpea (OMaCHOCTH) BO3CHCTBUS Ha
KUBBIE OPraHU3Mbl OINpPEAEHEHHBIX BEIIECTB, CIOCOOOB YMEHBUICHHUS W
MPEOTBPALLECHHS UX BPEAHOTO BO3AECHCTBUS

13

Hanmnumne MPAKTUYCCKUX HABLIKOB IMJIAHUPOBAHUA U OCYIICCTBIICHUA CICAYIOMIUX
XUMHNYCCKUX SKCIICPUMCHTOB!

13.1

HU3Y4YCHUE W OIMCaHUC (I)I/ISI/ILICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHUE C
(bI/I?)I/I‘{eCKI/IMI/I U XUMHUYCCKUMHU SABJICHUAMU; OIIBITHI, HIUTIOCTPUPYIOINUEC TPHU3HAKU
IIPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

N3YUYCHUC croco0oB pasaciICHUA cMmeceit

13.3

IMOJIYYCHHUEC KUCTIOpOoaa U U3YYCHHUC €TO CBOﬁCTB; IMOJIYYCHUC BOAOpOaa U UBYUCHHUC
€ro CBOI\/JICTB; MOJIYYCHHUEC YIJTICKHCIIOTO ra3a U U3y4CHUC €TI0 CBOﬁCTB; MOJIy4YCHHEC
dMMHAKa U U3YUYCHHUC €I'0 CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMpENeIEHHON MacCOBOW JoJiel pacTBOPEHHOTO
BELIECTBA

13.5

MPUMCHECHUE WHIUKATOPOB (JIaKMyca, METHJIOpaHka ¥ (QeHOoIPTaNIenHa) s
OTIPEJICJICHUS XapaKTepa CPeibl B pACTBOPAX KUCIIOT U IIEIOUEH

13.6

HCCJIeIOBAaHNE U ONMCAHUE CBONCTB HCOPTaHNMYCCKUX BCIICCTB PA3JIMYHBIX KIIACCOB;
HU3y4YCHHUC B3aNMOJCHCTBHS  KHCIIOT C METrajlylaMy, OKCHJaMH  MCTaJlJIOB,
PaCTBOpUMbBIMHU M HEPACTBOPHUMBIMU  OCHOBAHHAMU, COJIIMU, IMOJIYYCHHC
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HEPaCTBOPHMBIX OCHOBAHWH; BHITECHEHHE OJHOTO METajula IPyTUM H3 pacTBOpa
COJIU; MicclieioBaHNEe aM(OTEPHBIX CBOMCTB TMAPOKCHIOB AJTFOMUHISI U IMHKA

13.7

pelIeHnue HKCIEePUMEHTAJIbHBIX 3aJady 1o TemaMm: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIMHEHHI; «DNEKTPOIUTHYECKAS JTMICCOITAAITHDY
«Baxkneinne HeMeTallIbl U UX COCAMHEHMS»; «BakHeulnme MeTalibl M HX
COCIUHCHHUS

13.8

XUMUYECKHAE IKCIIEPUMEHTHI, WIITIOCTPUPYIOIINE MPU3HAKK NPOTEKAHUS pEeaKIui
MOHHOTO OOMEHA; KAa4YeCTBEHHbIE pEaKIMd Ha MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HWOHBI: XJOPHUA-, OpOMUI-, HOAWA-, Cylbdar-, docdar-, kapOoHAT-,
CWJIMKAT-aHUOHBI, TUIPOKCUI-UOHBI, KATHOHBl aAMMOHMSI, MarHHS, KaJlbIIHs,
ATIOMUHUS, XKene3a (2+) u xkenesa (3+), menu (2-+), IMHKA

14

VYMenue:

14.1

MPEJICTaBIATh Pe3yJbTaThl AKCIepuMeHTa B (hopMe BBIBOJOB, J0KA3aTENbCTB,

rpaduKOB U TaOJIHII ¥ BBISBISITh SMIIMPHUECKUE 3aKOHOMEPHOCTH

YCTaHAaBJIMBATDL CBA3U MCKAY PCAIbLHO Ha6J'IIOIIaeMBIMI/I XUMHUYCCKUMU ABJIICHUAMU

14.2 U TIpolieccaMy, MPOUCXOJAIIMMH B MaKpO- U MUKPOMHUPE, OOBICHITh MPUUUHBI

MHOT000pa3usi BEIeCTB

INEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM
IroCYJZJAPCTBEHHOM 3K3AMEHE 110 XUMWH

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHaLIaJ'H)HI)Ie XUMHNYCCKHUC ITOHATHA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pas/ieNieHus cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumudeckue d3JieMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

1.3

XuMu4deckas (bopMyna. BamenTHocTh aTOMOB XHMHUYECKHX dJIeMEHTOB. CTelncHb
OKHMCJICHUA

1.4

3aK0H MOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENLHAS aToOMHas Macca. OTHOCHTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMUYECKOT0 3JIEMEHTA B COSAMHEHUH

1.5

KomnuyectBo BemectBa. Moib. MossipHas Mmacca. MonspHbIii 00bEM ra3o. BzaumocBs3b
KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHULL BEUIECTBA

1.6

@u3NYECKe M XMUMHUYECKHE SIBJICHHS. XHUMHUYECKas peakuus W e€ MpHU3HaKU. 3aKOH
COXPAaHCHUS MACChI BCIICCTB. XUMHYECKHE YPaBHCHUSA

Ilepuonnueckuit 3akoH u Ilepuoauueckas cucrtema XMMHUYeCKMX 3yeMmeHTtoB [I.M.
MenneneeBa. CTpoeHHe aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuUMUYECKMX »djeMeHtoB [[.U.
Menpneneesa. Ilepuonst u rpymnmnsl. @PU3HYECKHU CMBICIT IIOPSAKOBOIO HOMEPAa, HOMEPOB
MIepUOoJia U TPYIIIbI AJIEMEHTA

2.2

Ctpoenne aromoB. CoctaB aTomMHbiX snaep. M3zorombl. Dnexkrponbl. CTpoeHue
AJIGKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMMHUYECKHX 3JeMEHTOB [lepronndeckoit
cuctemsl /.M. MenneneeBa

23

3aKOHOMEPHOCTH B HW3MEHEHUU CBOICTB XHMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX
NepuoJIoB,  Kalusd, Kaiblus  (pagdyca  aTOMOB,  3JEKTPOOTPHUIATEIHHOCTH,
METAIIMYECKUX M HEMETAJUTMUYECKUX CBOMCTB) M MX COEAMHEHHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEeHTOB B lleproanyeckoit cucteMe u CTpOSHHUEM UX aTOMOB

CtpoeHue BeniecTBa

3.1

Xumuueckass  cBsa3b.  KoBajeHTHass — (mojsipHass M HEMOJSIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMHUUYECKHX 3yIeMeHTOB. MoHHas cBs3b. MeTtammnyeckas
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CBA3b

3.2

Tunsl KpUCTaNIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METAJIMYecKas), 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUUECKOU CBSI3H

Baxwueiimine MPpEACTABUTCIIN HCOPIraHNYCCKHUX BCIICCTB. Hemetannsl 1 uX coeIMHECHUS.
MeTanisl ¥ BX COSTMHCHUS

4.1

Knaccupukamuss ¥ HOMEHKJIATypa  HEOPraHWYECKHX  COCJAMHEHHHA:  OKCHIOB
(comeoOpasyrolue: OCHOBHBIC, KHUCIOTHBIC, amM(pOTEepHBIE) M HEC0JIe0Opa3yIoIIue;
OCHOBaHUH (IIEIOYM U HEPACTBOPHUMEBIE OCHOBAHMS); KUCIIOT (KUCIOPOACOIECPKAIINE U
0OECKUCIOPOAHBIE, OMHOOCHOBHBIE i MHOTOOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX)

4.2

dusnueckre U XUMHUUIECKHE CBOMICTBA MMPOCTBIX BEHIECTB-HEMCTAJUIOB: BOAOPOJ4a, XJIopa,
KHCIIOPOJIa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHUS

4.3

Ou3nyeckue U XMMHYECKHE CBOMCTBA INPOCTHIX BELIECTB-METAUIOB: JINTUSA, HATpHS,
KaJIMsl, MarHysl U KaJIbLIMs, aJIFOMUHUSA, JKeJe3a. DINEKTPOXUMUYECKUH Pl HapsDKEHUN
METaJUIOB

4.4

Ou3nueckue W XUMHYECKHE CBOWCTBA BOJOPOJHBIX COCIMHCHHN HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHAKA

4.5

®dusnueckre 1 XUMUYECKHe CBOMCTBa OKCHA0B HeMmeTaiioB: cepol (IV, VI), azora(ll, IV,
V), docdopa(lll, V), yraepona(Il, IV), kpemausa(IV). [Tonyuenne oKCHI0B HEMETAIIOB

4.6

XumMudeckne cBorcTBa okcuaoB: MeTauioB [A—IIIA rpynm, muaka, meau(Il) u xemesa(ll,
III). ITonyyeHne OKCHI0B METAJIIOB

4.7

XUMHYECKHUE CBOMCTBA OCHOBAaHMW U aM(pOTEPHBIX THAPOKCHIOB (HA TMpUMEpe
THAPOKCUIOB QIIOMHHHUS, Kene3a, IuHKa). [lomydyeHue ocHOBaHUN M aM(pOTEpPHBIX
TUJIPOKCHJIOB

4.8

OO0mue XUMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CepHHUCTOH, cepHOH, a30THOH, QochopHOH, KpeMHHMEBOH, yronbHOH. Ocobble
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOW KHCIOT. [lomydenme
KHCJIOT

4.9

OO0ue xuMHUYecKre CBoicTBa cpeiHux coseil. [lomyuyenue conei

4.10

[Tonyuyenue, coOupanue, pacrio3HaBaHUE BOJIOPOJa, KUCIOPOIa, aMMHAKa, YTIEKUCIOTO
raza B J1abopaToOpuu

4.11

[Tonyuenune aMMuaka, cepHON U a30THOW KHUCJIOT B IPOMBILUIEHHOCTH. O01111e crocoobl
HOJYYEHHUs] METAJJIOB

4.12

I'eneTnueckas CBA3b MCKAY KJIaCCaAMU HCOPTAaHNYCCKUX COCIUHEHUI

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XUMU4YeCKUX peakiuil o pa3IudHbIM MIPU3HAKAM: 110 YHUCITY U COCTaBY
Y4acTBYIOUIMX B peaKIMU BEUIECTB, MO TEIUIOBOMY 3 (deKTy, 10 U3MEHEHHIO CTeNeHel
OKHCJICHUS] XMMHUYECKUX JIEMEHTOB

5.2

TermnoBoil 3¢(dekT XMMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHUsS. DK30- U
SHAOTEPMHUUYECKHE PEAKIMH. TepMOXMMHUYECKHE YPABHEHUS

53

OKUCIINTEIbHOBOCCTAHOBUTENbHbIE  peakuud. OKUCIUTENTd U BOCCTaHOBMTEIH.
ITpoueccsl OKuCIIEHHS W BOCCTAHOBICHUS. OJIEKTPOHHBIH OalaHC OKUCIUTEIBHO-
BOCCT@HOBUTEJIbHOW pPEeaKLUU

5.4

TeOpI/IH SHGKTPOHHTPI‘{CCKOI;'I Jucconuanuu. KaTI/IOHBI, AHHWOHBI. BHCKTpOJ'II/ITBI n
HEBJICKTPOJIMTEIL. CubHBIE U Cl1a0bIe OJICKTPOJIUTHI. CreneHpb JUCCOMaln

5.5

Peakuyu moHHOro oOMeHa. Y cioBUs NPOTEKaHUs peakil HOHHOTO 0OMEHa, MOJIHbIE U
COKpAaIEHHBIC HOHHBIE YPABHEHUsI pEaKLIUi

XuMmus u OKpYyzKaromas cpcia

6.1

BemecrBa u MaTCepHaJibl B MMOBCEIHEBHOM »KM3HM UeoBeKa. be3onacHoe UCIoIb30BaHue
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BEUIECTB M XUMHYECKHX peakiuil B jaboparopuu u ObiTy. IlepBas momours mpu
XUMUYECKHUX 0’KOraxX U OTPABJICHUSX

XUMHUECKOE 3arpsi3HEHHE OKpY’Karomiel cpenbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHHE
MIOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI ero npeaorspanienus [IpeaensHas gomyctumast

6.2
koHuentpanus BeuiectB (IIJK). Poiab XuMuu B pelIEHHH SKOJIOTMYECKUX MPOOIEM.
Ycunenue napaukoBoro g dexra, pa3pynieHne 030HOBOTO CIIOS
[Ipumenenue cepsbl, azora, ¢ocdopa, yriepoaa, KpeMHUS U UX COCAUHEHHUH B OBITY,
6.3 | MeaMIHHE, NPOMBIIIICHHOCTH 1 CENBCKOM xo3gicTBe. [[puMeHeHne MeTasioB U CIJIaBOB
" | (cranb, 4yryH, AIOpadlOMUHUMN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX COEIWHEHUH.
[ToHsATHE O KOPPO3UHU METAIJIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT KOPPO3UH
6.4 [IpupoHbIe UCTOUHUKHU YTIEBOAOPOAOB (Yroib, IPUPOIHBIN a3, HE(TH), MPOIYKTHI UX
" | mepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH
[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHMSAX YIJepoia
6.5 (MeraH, 3TaH, STWIEH, alleTWICH, 3TaHOJ, TIIUIEPUH, yKcycHas kuciora). llonarue o
"~ | Guonmornyecku BaXXHBIX BEIIECTBAX: JKHUpax, OelKaX, YIJeBOAaX — U UX POJM B JKU3HU
YeJI0BeKa
7 | Pacuérsrl:
7.1 | mo ¢popmynaM XUMHYECKHX COSTMHEHHUN
7.2 | maccel (MaccoBOM) 10JIM paCTBOPEHHOTO BEHIECTBA B PACTBOPE
7.3 | 1O XUMHYECKUM YPABHEHUSIM
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