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IHHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma mo XuMuH JIsl 00yJaroImuxcs 8-9 K1accoB cocTaBieHa Ha OCHOBE TpeOoBaHmid K
pe3yabTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTebHOM TpOrpaMMbl OCHOBHOTO 001ero o0pa3oBaHus,
npeacTaBieHHbIX B DeepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIIEro
o0pa3oBaHMsl, ¢ Y4ETOM paclpele/IEHHBIX 110 KJIaccaM IPOBEPAEMBbIX TPeOOBaHUN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHUA,
MIPEJICTaBJICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE M0 XUMHUH, a TaKkKe Ha ocHOBe [IprmMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaroIIMXCsl IPH MTOJyYeHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
IpernoiaBaHus yueOHOTo npeaMeTa « XUMHUs» B 00pa3oBaTelbHbIX opranu3amusix Poccuiickoi
denepanyy, peanu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble IporpamMmmsl (yTB. Pemmennem Komnernn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XUMHUs» B JOCTH)KEHUE LieIeld OCHOBHOIO 0011ero oopa3zoBaHus 00yCciI0BICH
BO MHOTOM 3HAaUY€HHUEM XHMHUYECKOM HAaYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOJAUTCIIBHBIX
cuJ1 00LIECTBa U CO3JJaHUK HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PacIpOCTpaHmiIa CBOE BIIMSHUE HA Bce 001acTH
YEJIOBEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJ1a HOBOE BUEHUE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYPHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIY)KUT OCHOBOH JIJIst
(dbopMUpOBaHHSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPECTABICHUN O MaTePUATLHOM €IUHCTBE MHUPA; BAXKHYIO
poJib UrparoT GopMUpyEMbIE XUMHUEHN MPEACTABIECHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIMU
BEIIECTB B MPUPOJIC; COBPEMEHHAsI XMMUS HalpaBlieHa HA pPellleHue TI00albHbIX MPOOIeM YCTOHYHBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTHUECKOM, MUILEBOM 1 3KOJIOIMYECKO 06€301acHOCTH, IpobdieM
31paBOOXPaHEHUS.

B ycnoBusix Bo3pacraroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO IMOBHICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuanu3aiiy OHO SBISETCS OJHUM U3 YCIOBUM ()OpPMHUPOBAHUS
WHTEJUICKTa JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY YeJIOBEKY XUMHUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHSI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Yy4aCTBOBAaTh B MHOT0OOpa3HOU
’KM3HHU OOILIECTBA, ISl OCO3HAHMS BAXKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 370POBBIO U 3710POBbIO
IPYTHX, K OKpY’Karollel IPUPOIHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAaHUU PA3INYHbIX
MaTepHajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMudeckoe 00pazoBaHUE B OCHOBHOM IITKOJIE SBISIETCS 0a30BBIM IO OTHOIICHUIO K CHCTEME OOIIEeTOo
XUMHUYEcKoro oopazoBanusi. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHe 001emMy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEHHOCTH, KOTOPBIE OTPAXKAIOT FOCYAapCTBEHHBIC, OOIIECTBEHHEIE U
WHUBUAYaJIbHbBIE TOTPEOHOCTH. DTUM OMPEAEIIeTCs CYITHOCTh O0IIel cTpareruu 00y4eHus, BOCTUTAHUS
pa3BUTHA 00y4JaIOLIUXCS CPEACTBAMU YU€OHOTO MpeaMeTa «XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET peann3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaAHUS
KYJIbTYpPbI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIbHON I'PaMOTHOCTH; 2) BHOCUT BKJIaJ B (popMHUpOBaHUE
MBILUIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEILHONW yueOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HU, TaK U B IPO(PECCUOHATBHON AeATEeIbHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAyYHOTO MBILIUICHHUS,
3aKJIaJpIBA€T OCHOBBI LIEJIOCTHOT'O B3IUIsI1a HA €IMHCTBO NPUPOBI M YEIOBEKA, SIBIISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOAPOCTKOB; 4) CrIocOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannple HampaBieHUs B 00y4EeHUN XUMUHU 00ECTICUNBAIOTCS CIICU(UKON COep KaHUs MTPEeIMETa,
KOTOPBI ABIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu XMMUU Ha OIpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUU ¥ HEKOTOPBIX MOHATHH U CBEJIEHUH 00 OTJEIBHBIX 00bEKTaX OPraHu4YeCKON XUMHUH.

Ctpykrypa coaep:kanus npeamera chopMHUpPOBaHA HA OCHOBE CUCTEMHOT'0 TIOJX0/Ia K €r0 U3y4YEeHHIO.
ConeprxkaHue CKJIaIbIBACTCSA U3 CUCTEMBI MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI IOHITHI
0 XuMH4YecKoi peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEr0 ecTecTBO3HaHUsl, ypoBHs [lepuoanueckoro 3akona /. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMHUH, YYEHUS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U, IPEACTABICHUMN 00
ANEKTPOIIUTUYECKON JUCCOIUAIINH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH TMOJTYUYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCA MMOCIIEI0BATEIHLHO OT OAHOTO
YPOBHS K APYTrOMY, BBITOJIHSS GYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO TPUMEHEHHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cojepKaHus Kypca cnocoOCTBYET MPeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI Npupobl. Tem caMbIM 00ecreuynBaeTcsi BO3MOKHOCTb
¢dbopmHpoBaHUs y 00y4arOIIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUs B
Hayke. BaxHO Tax)ke 3aMETUTh, YTO OCBOCHHE COLEP KAHUS Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpyskaroiuil Mup», «buonorus. 5S—7 kiacce» U «DPu3uka. 7 Kjiace.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBoCcTeNeHHON 3HAUMMOCTH MIPH peain3aly 00pa3oBaTeIbHbIX (QYHKIUN
npeaMeTa«XuMHUs» TPAIUIIMOHHO OTHOCAT (JOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JIEATETLHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHI. 3a/1aya MpeAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEUINX (hAaKTOB, MOHSATUMN, 3aKOHOB U TEOPETUUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAaHUI O HAYyYHBIX METO/IaX U3YYEHHS BELIECTB U
XUMHUYECKUX PEAKIUi, a TaKkKe B (GOPMUPOBAHUH U PA3BUTHU YMEHHI U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHUEM U MTPOBEIEHUEM XUMUYECKOTO IKCIIEpUMEHTa, COOII0IEHUEM
mpaBujI 6€30MacHOro OOpaIleHusI C BEIIeCTBaMH B TTOBCEHEBHOM KU3HU.

Hapsny ¢ atuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pazoBanusi. CeroHs B 00pa3oBaHUM 0CO00 3HAYUMOM
MPU3HAETCS HAIIPABICHHOCTh 00YyYeHHs Ha PAa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJUIEKTa U 0011el KynbTypbl. O0yueHHe yMEHUIO YUUThCS U MPOJOKAaTh CBOE 0Opa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW M3 BAKHEHIINX PYHKIMH y4eOHBIX TPEIMETOB.

B cBs131 ¢ 3TUM NIpU U3YYEHUU MIPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE MPUOOPEITH TaKne
LEJH, KaK:

— (QopMHupOBaHNE WHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO PEIICHUH, CIIOCOOHOM aanTHPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSM JKU3HU;



— HaIpaBJICHHOCTh O0YYCHHS Ha CUCTEMATHYECKOE MPUOOIIICHHE YUAMXCS K CAMOCTOSTSIIBHON
MO3HABATEIILHOM JIeATEIbHOCTH, HAYYHBIM METOAaM ITO3HAHUs, (POPMHUPYIONTUM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— obecrieyeHue ycioBui, CIOCOOCTBYIOIMIUX MPUOOPETEHHUIO 00YJaOIIMMHUCS OIbITA Pa3HOOOPA3HO
JeSATEeIbHOCTH, IIO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIETEHITNH ), UMEIOIINX

YHUBCPCAJIBbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ 00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIETO MHPAa HA OCHOBAHHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX IMTPU U3YUCHUN XUMHH,

— (dopmupoBaHHe Y 00yJaOMIMXCs TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIPAOOTKH YKOJIOTHUYECKH 11€IeCO00Pa3HOTO TOBECHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOUIEH MPUPOIHON CPEIbL;

— Pa3BUTUC MOTHUBALIUU K O6y‘ICHI/II-O, CITOCOOHOCTEH K CaAMOKOHTPOJIIO U CaMOBOCIIMTaHHUIO HAa OCHOBE

YCBOEHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoduIIs u
HaNpaBJICHHOCTH JATbHEHIIIEro 00yIeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 06H.I€l"0 06p8.30BaHI/I$I «XHUMUSI IIpU3HAaHa 00s13aTeNbHBIM y‘{C6HbIM IMpeaAMCTOM, KOTOpLIﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBeHHO'Hay‘IHBIe peaAMCETHD).

VY4eOHbIM MIaHOM Ha e€ u3y4eHue oTBeIeHo 136 yueOHbIX 4acoB — 10 2 4. B HEAETO B 8 1 9 Kiraccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poibs XMMUM B )KM3HM YesioBeKa. Tena u BemecTBa. PU3nyeckue CBOMCTBA BEIIECTB.
ArperarHoe coctosiHue BeniecTB. [loHsTHe 0 MeTOAaX MO3HAHMS B XUMHUHU. XUMHS B CUCTEME HayK. YucThbie
BemiecTBa u cMecu. CriocoObl pa3IenieHus] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUUYECKHUX 3JIeMEHTOB. [IpocThie u croxxHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumu4aeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa

BCIIICCTB. OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHas Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCJMHCHHMU.

®u3nuecKue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Npu3Haku. 3aKOH COXPAaHEHUsI MaCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccuukaiys XuMU4eCKUX peakiuil (COequHEeHMs, pa3aoKeHus,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW TIOCY/IOM, C TpaBUIIaMH padOTHI B 1a00OpaToOpuu U
npuémamu 00pameHus ¢ JJabopaToOpHbIM 000PYAOBaHUEM; U3YUECHHUE U ONHMCaHHE (PU3NIECKUX CBOMCTB
00pa3I0B HEOPraHNYECKHUX BELIECTB; HAOMI0AeHHE (PH3NUECKHX (TUIaBICHHE BOCKA, TasTHUE JIb/Ia, PACTHPAHHE
caxapa B CTYIIKe, KHIIEHUE U KOHJICHCALIMS BOJIbI) M XUMUYECKHX (TOPEHHUE CBEYH, TPOKATHMBAHNE METHOU
IIPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) SIBIICHNUH, HAOIIOICHNE U ONTMCAHUE MTPU3HAKOB NPOTEKAHHS
XUMHAYECKHX PeaKIuii (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIOM Oapus,
pasnokenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoaeicTBHE Keje3a ¢ pactBopoM coiu meau(1l));
U3Y4YE€HHE CIIOCOOOB pa3ziesieHusl CMece (C MOMOIIbIO MarHuTa, pUIbTpOBaHUE, BhIIIAPUBAHUE,
IMCTHIUISALMSL, XpoMaTorpadusi), MpoBeIeHHE OYUCTKH TOBAPEHHOHN COJIN; HAOIIOICHHIE U OIMCaHNE
pe3yIbTaTOB MPOBEACHHUS OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MACChI; CO3/IaHUE MOJIEIeH
MOJIEKYJI (IIIapOCTEPHKHEBBIX).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmecs razos. Coctas Bo3nyxa. Kuciaopox — aieMeHT u npocroe BeuecTBo. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBaA (peakiuu ropenus). Oxcuapl. [Ipumenenue
kuciopoaa. CriocoObl moydyeHus KUCIOPOAa B 1a0OpaTopuu U MPpOMBILIIIEHHOCTH. KpyroBopot kucnoposa B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIHMS KUCIOPOAaA.

TenoBoit 3hpekT XuMUIeCKOl peakii, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30- U SHIOTEPMHUECKHE
peakuuu. TormBo: yroiab U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHHE TapHUKOBOro 3ddekTa, pazpylieHue
030HOBOI0 CJIOSI.

Bonopon — snemeHT u npocroe BeuiecTBo. Haxoxaenne Bogopoaa B npupoze, pusndeckue 1 XMMHUECKHe
CBOICTBa, MPUMEHEHHE, CIOCOObI MoxydeHus. Kucnorsl u conu.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABorapo. MomsipHslil 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBorcTBa BoJbl. Boga kak pactBoputenb. PacTBopbl. HacklieHHbIE M HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpHMOCTH BelIECTB B Bojie.MaccoBast 107151 BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA
BOJbl. OcHOBaHMs. Posb pacTBOPOB B IPUPOJIE U B KU3HU YelIoBeKa. KpyroBopoT BobI B IPUPOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa ¥ OUNMCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heoprannueckux coequnenuit. Oxcunpl. Kinaccudukaims oKCHI0B: coIe00pa3yromme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEepHBIC) 1 HecolleoOpasyroire. HomeHknatypa okCuaoB (MeXIyHapoIHas U
TpuBHaNbHas). u3nveckre U XUMUUECKUE CBOMCTBA OKCUIOB. [lomyueHne oKCHaoB.

OcnoBanus. Knaccuukanust ocHOBaHU: MENOUN U HEPACTBOPUMBIE OCHOBaHUs. HomeHkaTypa



OCHOBaHMH (MEXyHapOIHAs U TpUBUAIbHAs). DU3ndeckue u XMMUYECKHUE CBONCTBA OCHOBAHUH.
[Tonydyenue ocHOBaHMIA.

Kucnorsl. Kmaccugukarms kucnor. Homenkiiatypa KMCIOT (MEXIyHApOAHAS U TPUBHAIIbHAS).
OuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. Homenknatypa coiield (MexayHapoaHast U TpuBHalIbHAS ). PDU3NMUECKUE U XUMUYECKUE CBOMCTBA
cousiet. [lomyuenue conen.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

XUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIIPEIEIICHNUE COIEPKAHUS KUCIOPO/Ia B BO3/1yX€; OJyUYECHHE,
cobupaHue, paclio3HaBaHUE U U3yUEHHE CBOWCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHSI BELIECTB C
KHUCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS M MPEKpaIleHus rTopeHus (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCHJIOB U OIMCAaHKUE X CBOWCTB; IMOJIy4YeHHE, COOMpaHue, paclio3HaBaHUE U N3yYeHHE CBOMCTB BOJIOPOIa
(ropenue); Bzaumoiericteue Bojopoza ¢ okcuaoM Meau(ll) (Bo3amMoxHO HUCTIONIb30BaHUE BUCOMATEPUATIOB);
Habr01eHNe 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIECTB
C Pa3IMYHOM PACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONPEICIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBUE BOJIbI C METAJNIaMU (HATPUEM U KaJlbLIeM) (BO3ZMOXKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPEEIIEHUE PACTBOPOB KUCIIOT U ILEI0YEH € TOMOLIbI0 HHAUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB; HAOIIOIEHUE U3MEHEHHS OKPACKU
MHMKAaTOPOB B pacTBOpaxX KUCIIOT U LIeJI0Uel; n3ydyenue B3aumoneiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPAIU3alluK; II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO METaJuIa APYTUM U3 pacTBOpa COJIM; PEIIEHNE IKCIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BakHelme K1accsl HEOPraHUYECKUX COCTUHEHUI.

Ilepnonnuecknii 3axon u llepuonnueckas cucrema xumuueckux 3jiementTon /I. U. MenpaeseeBa.
Crpoenne atoMoB. XuMn4ecKkas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PEAKIHU

[IepBbie MONBITKY KJIACCU(PUKALMU XUMUYECKUX 1E€MEHTOB. [IoHATHE 0 rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHBIE METAIJIbI, TaJIOT€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMnu4eckux 3imeMeHToB J1. 1. Menneneesa.
KopoTtkonepuonnas u JuimHHONEpuoaHas ¢popmsl Ileproauueckoil cHCTeMbl XMMUYECKHUX 3J€MEHTOB J1.
N. Menneneesa. Ileproas! u rpynmnsl. @u3nuecKnuii CMBICI OPSAKOBOIO HOMEpA, HOMEPOB IIEpHOa U
IPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 0007104eK

aToMoB nepBbIX 20 xumuueckux 3nemeHToB [lepunonuueckoii cuctemsl J[. . MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJINyCa aTOMOB XUMHUYECKUX JIEMEHTOB, METAUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 Tpymnam u nepuoaam. 3HaueHue [lepuoanueckoro 3akona u [lepuoanueckoi
CUCTEMbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKHU U nIpakTuku. [{. 1. MeHnneneeB — y4€HbIi U
rpakKIaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJ'IﬂpHaH u HCHOHHpHaﬂ) CBA3b. 9JICKTp00TpI/II_IaTCJ'IBHOCTL
XUMHUYECKHUX 3JIEeMEHTOB. MIoHHAs CBSA3b.

Crenenb okucieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKkuu. HpOLICCCLI OKHCJICHUA 1N
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB 1 HEMETAJIJIOB, BSaHMO,Z[CfICTBI/IC
THAPOKCHU A HUHKA C paCTBOpaMU KUCIIOT U menoqeﬁ; MMPOBEACHUEC ONBITOB, UJTFOCTPUPYIOIINUX
MPUMEPLI OKUCIUTEIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/IfI (FOpeHI/Ie, PE€aKru pas3ioKCHH, COG)II/IHeHI/ISI).

MexnpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
MCTOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHA, TaK U TIOHSATHH, SBISIIOIIUXCSA CUCTEMHBIMU JUIS
OTJEJIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHU3, CUHTE3,
KJ1accuukanmsi, MepuoaAMIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOICIIb,
SIBJICHHE.

®dwusmka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH /]I, H30TOIIbI, PaIHOAKTUBHOCTH,
MOJIEKYJIa, JIEKTPHUUECKUI 3apsi], BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
(bu3nvecKre BEIIMYUHBI, €IUMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: ¢porocunres, qpixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPasIbl, TOPHBIE OPOIbL, OJIE3HbIE HCKOIIAEMbIE, TOILJIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMHUYeCKas peakuusi

[lepuoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB . 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNN CBOMCTB XMMUYECKUX IEMEHTOB IEPBBIX TPEX NEPUOIOB, KaJHs,
KaJIbIMS U MX COEJMHEHHH B COOTBETCTBUM € IOJIOXKEHUEM 3eMeHToB B [lepuonnueckoil cucteme u
CTPOEHHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. TUIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIEeCTB (MEX/yHApOAHAs U TPUBHAIIbHAS).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHECHU,
IFCHETUYECKAs CBA3b HEOPraHUYECKUX BEILECTB.

Knaccudukanns XuMHuecKkux peakiuii o pa3JIuyHbIM IpU3HaKaM (110 YUCIIY U COCTaBYy YYacCTBYIOIIMX B
PEaKIMK BEIIECTB, 10 TEIIOBOMY 3((}EeKTy, 0 N3MEHEHHIO CTENEeHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, M0 YYACTHIO KaTalau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIUH, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsiTre 0 ckopocT XUMHUYECKOH peakuuu. [loHaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakiusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusaX. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHHU.
@DaxTOpBI, BAUSIONINE HA CKOPOCTh XUMUYECKOHN PEaKIIU U MOJI0KEHHE XUMHUUYECKOTO PABHOBECHS.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHHBIE pcaKkuuu, 3J'IeKTp0HHBII71 OaJlaHC OKHUCIINTEILHO-BOCCTAHOBUTEILHON
pCaKkuu. CocraBiienue ypaBHeHI/II\/’I OKHUCIINTCJIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ C UCIIOJIB30BAHHUEM METOda
3JIEKTPOHHOTO OajaHca.

Teopust 3MeKTPOTUTHUECKON AUCCOIMALIMU. DIEKTPOIUTHI U He- JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M Aucconuranvi BEICCTB C pa3JIMUHbIMU BUJAAMU XuMHUecKkor cBsa3u. CTeneHn Aucconualm.
CunbHble U cr1abble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakil HOHHOTO 0OMEeHa, MOJTHbIE U COKPAIIEHHBIE
MOHHBbIE ypaBHEHUs peakunii. CBONCTBA KUCIIOT, OCHOBAaHHUM U COJIel B CBETE MpeICTaBICHHH 00
ANEKTpONIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comeil.

XUMHUECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOJENSAMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHUIECKUX
BEIIECTB — METANIOB M HEMETAJUIOB (rpaduTa 1 anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
WCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIuy OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHHE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MPOIECCa AUCCOLMAIINH KHCIIOT, 1IeJIoueil U cosei
(BO3MOKHO HCIIOJIb30BAHNE BUICOMATEPUAIIOB); IPOBEACHNE OIBITOB, MILTIOCTPUPYIOIINX MTPH3HAKH
MPOTEKAHHUS PEaKIMii HOHHOTO 0OMeHa (0O0pa3oBaHUE OcajiKa, BBIJICTICHUE Ta3a, 00pa30BaHKE BOIbI); ONBITOB,



HWIUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTCIIEHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpCHI/IC, PpCaKknuu pa3jioKCHUs,
COC,Z[HHGHHH); pacrno3HaBaHUEC HCOPraHMYCCKUX BCIICCTB C MOMOMIBIO KAYCCTBCHHBIX peaKuHﬁ Ha UOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTa/jibl 1 UX cOeTUHEHUA

O61ua;1 XapaKTEPUCTHUKA I'aJIOT'CHOB. OcobenHoctu CTPOCHUSA aTOMOB, XapaKTCPHBLIC CTCIICHU OKHCJICHUS.
CTpOGHI/Ie u (1)I/I3I/I‘ICCKI/IG CBOMCTBaA IMPOCTBIX BEIICCTB — I'aJIOI'CHOB. XnMH4JecKre CBOMCTBA Ha IIpuUMEPE
XJiopa (B3aHMOﬂeﬁCTBHe C ME€TaJlllaMH, HEMETAJIJIaMHU, menoanH). XJ'IOpOBO,Z[OpOI[. Consanas KHCJIOTa,
XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUYC€HHUEC, IPUMCHCHHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOPOJda HA OpraHru3M
yeJioBeKa. BaxkHelmme XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOJIEL.

O6mmas xapakrepuctuka 3neMenToB VIA-rpynmbsl. OcOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEPHBIE CTEIIEHU
OKHCJICHHUS.

Crpoenue u pU3NUECKUE CBOMCTBA MIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHbBIE MOAU(UKAITUH
KHCJIOPOJIa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI Cepbl KaK IPEJCTaBUTENIN KUCIOTHBIX OKCUI0B. CepHast KUCI0Ta, (PU3NYEeCKue U
XUMHAYECKHE CBOWCTBA (00IIHMe KaK MPEICTaBUTEIS Kacca KUCIIOT U crienupuIeckue). XMMHYECKHIe
peaKIuy, JIeXKaIlue B OCHOBE IPOMBIIIICHHOTO CII0C00a MoyueHus: cepHoil kucnotsl. [Ipumenenne. Conn
CEPHOI KHCIIOTHI, KAUeCTBEHHAs PeakIys Ha Cyab(ar-uoH. HaxoxeHue cepbl u e€ COeIMHeHNH B IPUpPOJIE.

XUMHUYECKOe 3arpsA3HEHUE OKPYXKAIOLIEH cpelibl COEMHEHUMU Cepbl (KUCIOTHBIE 10KIH, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO0was xapakrepucTika 31eMeHToB VA-rpynnbsl. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe CTEEHH
OKHCJICHUS.

A30T, pactpocTpaHeHHe B IPUpPO/Ie, PU3NUECKUE U XUMUYECKHEe CBOHCTBA. KpyroBopot a3ora B mpupoze.
AMmMHaK, ero pusnuecKkue 1 XMMUYeCKHe CBOWCTBA, IToJydyeHue U npumenenue. Cosin aMMOHMSL, UX
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, MprMeHeHue. KadecTBeHHas peakiyst Ha HOHBl aMMOHHUSI. A30THast
KHCII0Ta, €€ Moly4yeHue, (u3nueckue 1 XuMU4eckue cBoicTBa (0011Ire Kak MpeACcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). McrnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI0OPEHHUIA.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HeHUe
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, atorpornHbie Mogudukanuu Gocdopa, puznueckue u XuMuIecKue cBocTBa. OKCUI
docdopa(V) u pochopnas kucnota, pusndeckre U XUMHIECKHUE CBOMCTBa, monyueHue. Mcnonas3oBanue
¢dochaToB B KauecTBe MUHEPAIBHBIX Y100pEHUH.

O6mas xapakrepuctuka 3eMeHToB |V A-rpynimbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

VYrnepon, aluioTponHble MOAU(UKAIIMY, pacipOCTpaHEHHE B IPUPOAE, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa. Ancop6ius. KpyroBopot yrieposna B npupoje. OKCuabl yriaepoaa, ux Gu3andeckue u XuMUIeCKre
CBOWCTBA, JICWCTBUE HA )KUBBIC OPTAaHU3MBI, ITOJTy4YSHHE U IIPUMEHEHUE. DKOJIOTHYECKHE MTPOOIIEMBI,
cBs3aHHBIe ¢ okcuoM yraepoaa(lV); rumoresa rinmo6anbHOTO MOTEINICHUS KIIMMAaTa; MapHUKOBBIN P deKT.
VYronbHas KUCIIOTa U €€ COJIM, UX PU3NYECKHe U XMMHUYECKHUEe CBOMCTBA, MOJyueHUE U IPUMEHEHHE.
KagecTBenHast peakiusi Ha KapOOHAT-HOHBI. Mcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHUAX yriiepoaa (MeTaH, 3TaH,
STHWJIEH, alleTUJIEH, 3TaHOJ, INIMIIEPUH, YKCyCHasl KucioTa). X coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: )KUpax, OeNKax, YrieBoAax — U UX POJIM B KU3HU YEJIOBEKa.
MarepuanbHOE €TMHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COSTUHEHHA.

Kpemuuii, ero pusnueckne u XuMu4yecKkue CBOMCTBA, ofyuyeHue u npumeHenune. CoeAMHEHNUs KpEMHUS B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CUIIMKATHI, UX



WCIIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaykHelIe CTpOUTEbHBIE MaTepPHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OETOH, kKene300eToH. [IpobieMbr 6€30macHOT0 UCTIONB30BAHUS CTPOUTENLHBIX MAaTEPHUAIOB
B ITIOBCEIHEBHOW JKU3HHU.

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPraHNYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
IIPOBE/IEHUE KaUeCTBEHHBIX peaKlUil Ha XJIOPUI-MOHbI U HAOJIIOJCHUE IIPU3HAKOB UX MPOTEKAHUs; OMBITHI,
oTpakarolye pU3n4ecKue U XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHUH (BO3MOXHO MCII0JIb30BaHHE
BUJIEOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPHUJIOB (IaJOreHU/I0B); O3HAKOMIIEHUE ¢ 00pa3liaMu
cepsbl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); HAaOI0A€HUE ITpoLiecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI; M3y4YEeHUE XUMUYECKUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiy Ha cylb(haT-HoH U
HaOJI0eHNe TPU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (PM3NYECKMMHU CBOMCTBAMHU a30Ta, Gochopa 1 ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BaHUE BUIEOMATEPHAIIOB), 00pa3LamMu a30THBIX U (POCHOPHBIX
yoOpeHuit; noaydyeHue, coOupanue, pacro3HaBaHUe U U3y4EeHUE CBOMCTB aMMUaKa; IpOBEJCHHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUs U (pocdaT-uoH U U3ydeHue NPU3HAKOB UX POTEKAHUS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C ME/IbIO (BO3MOXHO MCIIOJIb30BAaHHUE
BUJIEOMATEPHAJIOB); U3yYEHHE MOJIeNIeH KPUCTAIUIMYECKUX PEIETOK anmasa, rpaduTta, QysuiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM aCOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHBOra3a; MojJy4yeHue, COOMpaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKUCIIOTO ra3a; IpOBe/IeHUE
Ka4yeCTBEHHBIX PEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4eHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJICHHUE C NMPOAYKLMEN CUJIMKATHOM NIPOMBIIIJIEHHOCTH; PEILIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110
TeMe«BaxHeHIne HEMETaJUIbl U UX COEAVNHEHUSY.

MeTauiibl M UX COeTMHEHUS

OO11ast XapakTepUCTHKA XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX IOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J. M. MenzeneeBa u crpoeHust atromoB. CTpoeHue
MeTaJIJI0B. MeTamueckasi CBsI3b M METAJUIMYECKAsl KpUCTAJINYECKas pEIIETKA. DIEKTPOXUMUYECKUM P
HanpspkeHui MetaioB. @U3nUecKue U XMMUYeCKHe CBOHCTBA MeTailsIoB. OO1Ie criocoObl MOTyYeHHS
MeTaisioB. [IoHsATHE 0 KOPPO3UN METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT Koppo3uu. CruiaBsl (cTamb,
YyT'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounsle MeTaibl: osoxeHue B [leproanueckon cucreme xumuueckux aemeHToB /. . Menneneesa;
CTPOEHHUE WX aTOMOB; HaXOXJACHHE B pupoae. Pu3ndeckue 1 XMMHUYECKUE CBOMCTBA (Ha MpUMepe HaTpus U
kanust). OKCUABI U THAPOKCUIBI HATPHUSA U Kanus. [I[puMeHeHne meoYHbIX METaUIOB i UX COSMHEHUH.

[IlenoyHO3eMeNnbHBIE METAIBI MATHUH U KallbLUi: TIoNokeHue B [lepuoanyeckoil cucteMe XUMUYECKUX
anemenToB /. 1. MenjeneeBa; cTpoeHUE UX aTOMOB; HaX0oXkJIeHUe B pupoje. Pusnueckue u XuMUIecKue
CBOICTBAa MarHus U Kanibliusa. BaxHeimme coequHeHns Kanblus (OKCUI, THAPOKCU, colun). KECTKOCTD
BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

Amomunuit: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMenToB J1. V1. Menneneesa;
CTpPOEHHE aToMa; HaXOXJeHue B mpupoje. dusnyeckrue 1 XUMUIECKHUE CBOMCTBA amtoMUHUS. AMBOTEpHBIS
CBOMCTBA OKCHJIA Y THIPOKCHUAA AITFOMUHUS.

Keneszo: monoxenue B [lepuonuueckoit cucreme xumuueckux 3iemMeHToB 1. 1. MeHneneeBa; ctpoenue
aToMma; HaxoxaeHue B npupoje. Gusndeckne 1 XUMHUYECKUE CBOMCTBA xkene3a. OKCUAbL, TUIPOKCUBI U COJIH
xene3a(ll) u xeneza(lll), mx coctas, cCBOMCTBA U TIOJIyYCHHE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METAIJIOB U CIUIABOB, UX (PU3NUECKUMHU
CBOMCTBaMMU; H3yUYEHHE PE3YJITATOB KOPPO3HH METAIIOB (BO3MOKHO HCIOJIB30BaHUE BUAEOMATEPUAIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCUIA KANIbIUs M HATPUS C BOJOW (BO3ZMOYKHO MCTIOJIb30BAaHUE
BUJICOMATEPHAIIOB); UCCIIEIOBAHNE CBOMCTB XKECTKOM BOJIBI; MIPOIIECCa TOPEHUS Kelle3a B KHCIOpOo/ie
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHNS KAYECTBEHHBIX pEeaKLUi Ha HOHBI



(Maruwms, KanbIus, aTroMAHAs, TUHKA, sxkene3a(ll) u sxenesa(lll), mequ(ll)); nHabmroaeHue u onvcanue
MponeCcCoOB OKpallIMuBaHW IMJIAMCHHU NOHAMHA HATPUA, KaAJIUA U KaJIbIUA (BO3MO)KHO HUCITIOJIB30BaHUEC
BUJICOMATEPHAJIOB); HCCIIEI0BaHUE aM(OTEPHBIX CBOMCTB IMIPOKCHA ATFIOMUHUS M THAPOKCUIA INHKA;
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxxuelnine MeTaIbl U UX COCANHCHUA).

XuMHS 4 OKpYsKaIIas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 MaTepuaibl B HOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCTI0Ib30BaHNE BEMIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast moMotp npu
XMMHYECKUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTHUECKON IPAMOTHOCTH. XUMHYECKOE 3arpsa3HECHHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konuentpanus semiects — [1JIK). Poxas xumun B petienun
IKOJIOTHUECKUX TIPOOIIEM.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB (YTrOJIb, IPUPOIHBINA ra3, He(PTh), MPOIYKTHI HX MEPEPAOOTKH, UX
POJIb B OBITY U TPOMBIIIIICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3Y4YEeHUE 00pa3I[0B MATEPUAIIOB (CTEKIIO, CIUTaBbI METAILIOB, TIOJIMMEPHEIC
MaTrepuabl).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MCXKITPCAMCTHBIX CBA3EH IIpyu U3YUCHUHU XUMHU B 9 knacce OCYHICCTBIIACTCA 4CPE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIAOINXCA CUCTCMHBIMU JJIs
OTACJIbHBIX NPCAMETOB €CTECCTBCHHO-HAYYHOI'O IUKJIA. Peammzanms MCKITPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMHH B 9 Ki1acce OCYHICCTBJISACTCA Y€PE3 UCIIOJIb30BAHNUEC KAK O6H.[I/IX €CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, SABJBIFOINNUXCA CUCTEMHBIMU JUIA OTACJIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOI'O MHUKIJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
KJ1accuuKanms, MepuoAMIHOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHHUE, MOJICIIb,
SIBJICHHE, TAPHUKOBBINA (P PEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®dusuKa: MaTtepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJIEKYIIa, DIIEKTPUUYECKUH 3apsijl, TPOBOJIHUKH, TTOIYIIPOBOIHUKH, JUIIEKTPUKHU, (OTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTH, KpUCTAIINYECKas pelETKa,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJIaHETHI, 3Bé3)IBI,
Counnrne.

buonorus: porocunres, npixanue, 6nochepa, SkocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/bI, I10JIE3HBIE UCKOMIAeMble, TOTIIIUBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzydenue xumun B 8-9 Kiiacce HalpaBJIeHO HAa JOCTHKEHUE 00YYarOIIUMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTAaTOB OCBOCHHUS YUeOHOIO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTHTAIOTCS B XOJI€
00y4eHMs XMMHUU B €JUHCTBE y4eOHOW U BOCIUTATENBbHOM AesTeabHOCTH Opraiu3aliuu B COOTBETCTBUHU C
TPaJULIMOHHBIMU POCCUICKUMU COLMOKYIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMAaMHU TOBEJICHUS U CIIOCOOCTBYIOT MPOIIEcCcaM CAMOTIO3HAHUS, CAMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HaCJIEAUIO,
MOHUMAaHUS 3HAUYCHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOT'0 00IIeCTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEpHOM MH(pOPMAIUEH O MEPEOBBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEeaACTaBJIICHHA O COUMAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JIESATEIbHOCTH IIPH BHINOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3IaHUN y‘-Ie6HBIX ITPOCKTOB,
CTpeMJICHHSI K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOILM B IPOLIECCe 3TON y4eOHOM JesITeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IIIIeﬁ C IMO3UIUMH HPABCTBCHHBIX U IIPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEIIECTBE U XMMUYECKON PEaKIINU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIUX OCHOBY ISl IOHUMAHUS CYIIIHOCTH HAYYHOM
KapTHHBI MUPA; IPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa ¢ MPUPOIHON CpeIoi, O pOJIM XUMHUH B TO3HAHWHU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIEHHBIX HA ITOJIyYe€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX ISt
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNbHON, HH)OPMAITMOHHON M YUTATEIILCKON KYJIBTYPBI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI C Y4eOHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TIOCTYITHBIMA TEXHUIECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yYSHUIO U TTO3HAHUIO, JII0O03HATEIIbHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKON ACSITETLHOCTH, K OCO3HAHHOMY BHIOOpY

HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHeHIIeM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0co3HaHUs HEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 MKU3HU, OCO3HAHUS MTOCIIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHs
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS TPaBUiI O€30MacHOCTH MPH 0OpaIeHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peabHOMN JKU3HU;

TpyaoBoro BocnuraHus
8) nHTepeca K MPaKTUYECKOMY U3YUEHHUI0 podeccuil U Tpyna pa3InyHOro poja, yBaKeHHE K TPyAy U



pe3ylbTaTaM TPYIOBOU EATEIBHOCTH, B TOM YMCIIC HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPACKTOPUH MPOJOIKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIIEIIIHOM
npodecCHOHATEHOM IEATEILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJalTHPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHSI K TPUPO/IE KaK HICTOYHUKY KU3HH Ha 3eMJIe, OCHOBE €&
CYIIECTBOBAHMSI, MOHUMAHHUS [IECHHOCTH 3JI0POBOTO U O€30MacHOr0 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPH PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YTPOKAIOIINUX 30POBBIO
W SKU3HH JIIOJICH;

10) crmiocoOHOCTH TPUMEHSTH 3HAHUS, TIOy4aeMbIe TIPH U3YYCHUH XUMUH, JUISl PEIICHUS 3a]1a4, CBSI3aHHBIX
C OKpYXaroIen MPUPOTHOMN CPeIoi, MOBBIIIICHUS YPOBHS SKOJOTUYECKON KYJIbTYphl, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U MyTel UX PELICHUs TOCPEICTBOM METOIOB Xumum; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MIO3HABATENbHOM, KOMMYHUKATUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe mMeTaripeIMETHBIX PE3yIbTAaTOB BBIACIAIOT 3HAYUMBIE 11 (YOPMUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIE MOHITHSA (3aKOH, TEOPHUs, IPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, IPOIece, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YI€OHBIX MTPEIMETAX U MO3BOJISIOT HA OCHOBE 3HAHUH M3
3THUX NMpeAMETOB (POPMUPOBATh MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOH KapTUHE MUPA, U YHUBEPCAJIbHbIE
yueOHbIe JelicTBUS (T03HABaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIIEYMBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUNIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOMH
JESITEIIBHOCTH.

MeTaHpCHMeTHHe PE3yIbTaTbl OCBOCHUA O6pa3OBaTeHBHOﬁ MporpaMmsal 1O XUMHUH OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOTI'0O MBIIIJICHUA TIPHU OCBOCHUHN 3HAHUIM: PaCKpbIBATH CMBICJI
XUMHUECKHUX TTOHSITHI (BBII[GJ'ISITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IOHATHUA I 0OBSICHEHHS OTACIBHBIX q)aKTOB n HBHGHHﬁ; BBI6I/IpaTL OCHOBaHU
W KpUTCPUU IJIA KJ'IaCCI/Iq)I/IKaI_II/II/I XHUMHWYCCKHUX BCUICCTB U XUMHUYCCKUX peaKHHﬁ; YCTaHAaBJIMBAThb IIPUYINHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKIACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaHOrI/IH); JAC€J1aTh BBIBOJbI K 3aKJIFOUYCHU A,

2) YMCHUEM IIPUMCHSATH B IIPOUCCCC ITO3HAHUS ITOHATUA (HpeI[MeTHBIC 151 MeTaHpeI[MCTHBIe),
CUMBOJIMYCCKHUEC (3HaKOBLIe) MOZCIIN, UCITOJIB3YEMbIC B XUMHU, Hp606p8.30BLIBaTL IIUPOKO NPUMCHICMEBIC B
XUMHHU MOACIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas q)opMlea u
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu pCIICHUN y‘le6H0-H03HaBaTeJ’ILHHX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATH U XapPAKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKHU U3Yy4aCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKLmﬁ; BBISABJIATDH 06LI_[I/IC 3aKOHOMCPHOCTHU, NTPUIHNHHO-
CJICACTBCHHBIC CBA3U U IMIPOTUBOPCUUA B U3YHACMbBIX IPOLECCAX U ABJICHUAX; IPCJIaraTb KPUTCPUUN IJIA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IPIfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0co0 pelICHUA y‘-IC6HOI71
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHAHTOB PCIICHUA, BBI6I/IpaTL HanOoJee MOAXOISIIUN C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITCpI/ICB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMCHHUEM UCIIOJIBE30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKIKC B
Ka4eCTBE OCHOBBI 151 POPMHUPOBAHUS THITOTE3bI MO TPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYKICHH;

4) npuoOpeTeHue onbITa MO IUTAHUPOBAHHIO, OPTaHNU3AIUHN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB!
yMeHHEe HaOJII0JaTh 32 X00M MPOIIEcca, CAMOCTOATENILHO IIPOTHO3UPOBATH €r0 pe3yibTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0BAHHSI, COCTABIATH OTYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH M UHTEPIPETUPOBATH NHPOPMAIUIO PA3IUYHBIX BUAOB U GOpM
MIpPEICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIPaBOYHbIE TOocoOus, pecypchl IHTepHeTa); KpUTHUECKH OLEHUBATh MPOTHUBOPEUHBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH PA3IMYHbIE METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe HHPOPMAITUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BHIITOJHEHUS y4eOHBIX U TO3HABATENIbHBIX 3a/1a4 OIpe-
NeNEHHOTO TUIIA; TPUOOPETEHUE ONBITa B 00JIaCTH UCIIOJIb30BAHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOil aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (pOopMy IpesicTaBiIeHHsI HH(POPMALIUK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTM3UPOBATH B MIPOIECCe YUeOHOM U UCCIIEeIOBATENBCKOM 1eATeIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJILCKOTO X034HCTBA M TPAHCIIOPTA Ha COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/HITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOM TEMBI,
(bOopMyIHpPOBATH CBOM MPEATI0KEHNUSI OTHOCUTEIHHO BHIITOIHEHUS MPEUIOKCHHOM 3a/1a4H;

9) npuobpeTeHne OnbITa MPE3CHTAIIMH PE3YyIbTATOB BHITIOJHEHUS XUMAYECKOTO SKCTIEPUMEHTA
(;1abopaTOpPHOTro OIBITa, TA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB BEILIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMU MO3HABATEIHLHON U MCCIIEIOBATEIHCKON
JesTeTbHOCTH IIPU PELIEHUH BO3ZHUKAIONMX Mpo0IeM Ha OCHOBE Y4€Ta OOIMX HHTEPECOB U COTIaCOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JAEHCTBU,
OTIpeJieNIeHUe KPUTEPHUEB 10 OI[EHKE KaueCTBa BHIMIOJIHEHHON paboTHI U Ip.);

YHuBepcaabHBIMH PeryissTUBHbIMM J1€fiCTBUSIMHU

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh IENH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanbomee
s dexTuBHBIC CITOCOOBI pelieHns YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTABIISITh HIIH
KOPPEKTUPOBATh MPEIJI0KEHHBIN alrOPUTM I€UCTBUI MPU BBHITOJIHEHUH 33JaHUI C YUYETOM MOTYyYEHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TIOJYYCHHOTO
pe3ynbTaTa 3asBJICHHON LEH;

12) yMeHHEM HCIOIB30BATh H aHAIM3UPOBATH KOHTEKCTHI, ITPe/laraeMble B YCJIOBUHU 3aaHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTEILHOTO COICPKAHUsI, YCTAHOBIEHHOTO JJAHHOM
MPUMEPHON pabodeil mporpaMMoii, BEIZCNISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielu(pUIECKUE TSl TPEIMETHON 00JaCTH «XHUMHUS», BUJIBI ACSITEILHOCTH 11O
MOJTYYEHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD y O0YUAIOIIUXCS CAEAYIOUTMX YMEHHIA:

8 KJIACC

1) packpvieamb cmbici OCHOBHBIX XUMUYECKUX TOHSITHI: aTOM, MOJICKYJIa, XHMHYECCKUHN 3JIEMEHT, IPOCTOE
BELIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJHOPO/IHASA U HEOJHOPO/IHAs ), BAJIEGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J10J1s
XHUMHYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENICHb OKUCIICHHS, XUMUYECKas Peaklys, KIacCUPUKaLMs peakui: peakiuu
COEJIMHEHMS, pEaKLIUU Pa3JIOKEHUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEeHa, 3K30- U SHAO0TEPMUUYECKUE
peakimu; TermioBoi 3hdekT peakuuy; sApo aToMa, IEKTPOHHBIN CIIONH aToMa, aTOMHasi OpOUTAIIb, pajuyc
aTOMa, XUMUYECKas CBS3b, MIOJIIPHAs U HEIOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATMOH, AaHUOH,
pacTBOp, MaccoBast J0J1s BelllecTBa (IPOLIEHTHAsI KOHIIEHTpalKs) B paCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUUECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH 3TH TOHATHUS
IIPU ONMCAHHUHU BEIIECTB U UX NIPEBpAILECHUl;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (DOPMYJT BEIIECTB M YPABHEHUI XUMHYCCKUX
peaKuuii;

4) onpedensmb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHHSX; CTCICHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COCTMHEHHSX; IPUHAICKHOCTH BEIIECTB K ONPEeIEHHOMY KJIACCy COSAMHEHHH 110
dbopMmynaM; BUJ XUMUUYECKON CBSI3U (KOBaJIEHTHAsI U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. M. MeneneeBa: 1eMOHCTPHPOBATH TTIOHUMAHNE
NEpUOINYECKOI 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MosioxkeHus B [lepuoanyeckoit
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJipo; OMMCHIBATh U XapaKTepU30BaTh Ta0bInuHy0 Gopmy [leproanueckoii cuctemsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rJ1aBHas noArpymnmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-
IpYIa)», Majible U OOIbIINE IEPUObI; COOTHOCUTh 0003HAYEHHUs1, KOTOPhIE UMEIOTCS B Ta0JIHLe
«Ilepuognyeckas cucreMa XuMu4deckux nemMeHToB . M. MenaeneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsi]l sipa, o0l1ee YUCiIo 3JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIO0M);

6) xnaccuguyuposams XAMUYECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMUICCKHE peakuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, [10 TEMJIOBOMY 3D PEKTY);

7) xapaxkmepuzosams (onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOATBEP:K/1asl ONKMCAHNE IPUMEPaMH MOJIEKYJISPHBIX YPaBHEHHM COOTBETCTBYIOIIMX XMMHUECKUX pPEaKLnii;

8) mpocnozuposamsb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3ZMOKHOCTH
IIPOTEKAHNSI XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

9) ebluuCHsIMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMMHYECKOI0 3JIEMEHTA 10 (GOpMyJie COEAMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaKkiuy;

10) npumernsmes OCHOBHBIE OTIEPALUH MBICIUTEIBHON JIEATEILHOCTH — aHAIU3 M CHHTE3, CPaBHEHHE,
000011IeHIEe, CUCTEeMATH3AINI0, KIIACCU(PUKAIIHNIO, BBISIBJICHUE TPUUYNHHO-CIICICTBEHHBIX CBS3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMUUECKUX PEAKLNii; ECTECTBEHHO-HAYyYHbIE METO/IbI TIO3HAHUS —
HabIt0/IeHne, U3MEPEHNE, MOJIEIMPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICJICHHBIN);

11) credosams paBuIaM MOJTB30BaHUS XUMHYECKOH MOCYI0H 1 JTaOOpaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBWJIaM oOpallleHus C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKLUSAMHU IO BBIITOJHEHUIO J1a00paTOPHBIX
XMMUYECKHUX OIBITOB I10 MOJYYEHHUIO U COOMPAaHHIO ra3000pa3HbIX BELIECTB (BOIOPOJIA U KUCIOPOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOH /10J1ei pacTBOPEHHOIO BELIECTBA; IJIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U KUCIIOT C TIOMOILBIO



WHJIUKATOPOB (J1Takmyc, heHoadTaaenH, METHIOPAHX | JIp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XMMUYECKUX TIOHSITUI: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPHULIATEILHOCTD, CTETIEHD
OKHCJICHHS, XUMUYECKasl peaKLusi, XMMHUECKasi CBsI3b, TEIUIOBOU 3PPEKT peakuu, MOJb, MOJISIPHBIA 00BEM,
PacTBOP; AIEKTPOIUTHI, HEITEKTPOIUTHI, SITEKTPOIUTUYECKAS UCCOIMALNS, PEAKIINA HOHHOTO OOMEHa,
KaTaJIn3aTop, XUMUUYECKOE paBHOBECHE, 00paTUMbIe U HEOOpaTUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAaHOBUTENIbHbBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEb, OKUCIEHUE U BOCCTAHOBIIEHUE, AJIJIOTPOIINS,
aM(pOTEepHOCTh, XUMHUECKas CBS3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKast), KpUCTAJUIMUEeCKasl peléTkKa,
KOppO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKOW PEAKIIUH, IPEAEIBHO JOIYCTUMAasi KOHLIEH TPaLs
(ITIK) BemecTBa;

2) uanocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH 3TH TOHATHUS
IIPY OIIMCAHMHM BEIECTB U UX IPEBPAICHUN;

3) ucnonvzosamv XUMHYECKYIO CUMBOJIMKY JUIS COCTaBICHUS (DOPMYJT BEIIECTB M YPABHEHUI XUMHYCCKUX
peaKuuii;

4) onpedensimb BAICHTHOCTb U CTEIICHb OKHUCIICHUS! XUMUYECKUX DJICMEHTOB B COCAMHECHHSIX PA3IMIHOTO
COCTaBa; MPUHAJIC)KHOCTD BEIIECTB K OMPENSIIEHHOMY KIIacCy COeIMHEHHH 1Mo (hopMysiam; BUJ XUMHUIECKOM
CBSI3U (KOBaJIEHTHAs!, NOHHAs, METAIIIMUECKAs) B HEOPraHMUECKUX COCIMHEHUSAX; 3aps]] HOHA [0 XMMUYECKON
bopmyIie; xapakTep cpeabl B BOAHBIX PACTBOPaX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMIECKON
PEIIETKY KOHKPETHOTO BELIECTBA,

5) packpvisame cmuicn [lepuoandeckoro 3akona J[. M. MeneneeBa 1 JeMOHCTPUPOBATH €r0 IIOHUMAaHHE:
OIUCBIBATh U XapaKTepu3oBaTh TabanuHyo hopmy [lepuoanyeckoit cucTeMbl XUMUYECKUX 3IEMEHTOB!
pa3nuyaTh NOHATUS «rJ1aBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJbLIME IEPUO/IbI; COOTHOCUTh 0003HAUEHMsI, KOTOPbIE UMEIOTCS B IEPUOINYECKOI TabIuIle, ¢ YUCIOBBIMU
XapaKTepUCTHUKAaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOlIee Yucio
3JIEKTPOHOB U pacHpeieNIeHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00II1Ee 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIMHEHUI B Mpejienax MajblX MepUOoJI0B U TJIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XUMHUYECKHE FJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA; XMMUYECKUE PEAKIHH (T10
YHUCITY M COCTaBY YYacCTBYIOIIUX B PEAKLIUHU BELIECTB, IO TEIJIOBOMY 3P (EKTY, 10 U3MEHEHUIO CTENIeHEeN
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONKUCHIBATB) OOIIUE U CHCH(PUICCKIE XUMUUECKHAE CBOMCTBA MPOCTHIX U CIOKHBIX
BELIECTB, TOATBEPK1asl ONMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;

8) cocmaensime ypaBHEHHS 3JICKTPOIUTHUESCKOM UCCOLUALINH KUCIIOT, METI0YCH U COJIeH; MOTHbIC 1
COKpalIEHHbIE YpaBHEHUS peaKklnii HOHHOrO 0OMEeHa; ypaBHEHUS PEaKIIHii, MOATBEPKIAI0IIUX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BELLIECTBAMH PA3JIMYHbBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATETHHO-BOCCTAHOBUTEIBHBIX PEAKIIUl TOCPEIACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;

10) npoernosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT HX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUSI
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

11) ebiuucsmes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMMHYECKOT'0 3JIEMEHTa 10 (GOopMyJie COeAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKOM peaKkiuy;

12) credosams paBuiIaM NOJTB30BaHUsI XUMHYECKOH MOCYI0H 1 J1aOOPaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBUIaM OOpALEHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU I10 BBITIOJIHEHUIO JJAOOPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKAAIONINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BEIECTB: PACIIO3HABATH
OTBITHBIM TyTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CylIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTEIBHOM JEATEILHOCTH — aHAJIU3 M CHHTE3, CPaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBIICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUUECKHX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI I03HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIIACC
Ne | HanmeHnoBaHue pa3eoB U TeM NPOrpaMMbl KosnnuecTso yacoB JuexkTpoHHble (HU(POBLIe) 00pa3oBaTeIbHbIE
n/n pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTbl padoTsl
Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS
1.1. | Xumusa — BaxkHasi 00,1aCTh eCTeCTBO3HAHUS H NPAKTHYECKOH e TeIbHOCTH YeJJ0BeKa 5 1
1.2. | BemecrBa 17 1 1 Poccwuiickast anexrponHas wkona https://resh.edu.ru/
U XHMHYECKHe pPeaKiun
Hroro no paszpeny 22
Paznen 2. BaskHelilne NpeAcTABUTEIH HEOPTaHHYECKHX BelllecTB
2.1. | Bosnyx. Kucaopon. [lousitue 06 oxcumax 6 1 Poccuiickas snextponnas mkoda https://resh.edu.ru/
2.2. | Bomopon. 4 1 Poccuiickas anexrponnas mkona https://resh.edu.ru/
ToHsiTHE 0 KHCJOTAX H COMISAX
2.3. | KosimuecTBeHHbIE OTHOIIEHHS] B XUMHHI 4
2.4. | Bonma. PactBopsl. Ilousitie 06 0OCHOBAHHUSIX 6 1
2.5. | OcHOBHBIE KJIACCHI HEOPTAHHYECKHX 11 1 1 Poccuiickas snextponnas mkosa https://resh.edu.ru/
coeAMHEHMI
Hroro o pazaeny 31
Paznen 3. Ilepmoanyeckuii 3axon u Ileproguyeckas cucreMa XuMHyecKux d1ementos JI. . Menneneesa.
Crpoenne atoMoB. Xumudeckasi cBsi3b. OKHCIHTEIHHO-BOCCTAHOBHTEIbHbIE PeaKINH
3.1. | Hepnoanvecknii 3akoH u [lepuognyeckas cucrema xummudecknx 31ementos /1. . Menaeneesa. Ctpoenne 6 1 Poccwiickast anexrporHast mkona https://resh.edu.ru/
aToma
3.2. | Xumnueckas cBs3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE PeaKINI 6
Hroro no paszzeny: 12
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 6
9 KJIACC
Ne | HaumenoBaHue pa3/iesioB H TeM IPOrpaMMBbI KosndecTBo 9acos DyeKTpoHHbIe (LHPOBLIE) 00pa3oBaTe/IbHbIE PECYPChI
n/n
BCEr0 | KOHTPOJIbHbIE PA0OTbl | MPAKTHYECKHE PAadOThI
Paspnen 1. BemecTBo 1 XUMHYeCKHE PeaKIHA
1.1. | loBTOpenue u yriyésaeHne 3HAHHIT OCHOBHBIX pa3/1eoB Kypca 8 kiacca 5
1.2. | OcHoBHBIE 32aKOHOMEPHOCTH XHMHYECKHUX PeaKuuii 5




1.3. | DaekTpoanTHYecKasi AUccoHanusi. XUMHYECKHE PeaKIIH| B PacTBOpax 11 Poccuiickast anekTporHas mkoma https://resh.edu.ru/

Uroro no pazaeny 21

Pa3nen 2. HemeTa/libl M HX COeHHEHHsI

2.1. | Obwmast xapaKTepucTHKa XHMHU4ecKuX dj1eMeHTOB VIIA-rpynnst. ['anorenst 5 Poccuiickast anexrponnas mkosa https://resh.edu.ru/

2.2. | Obwmast xapaKTepuCTHKA XUMHYecKuX 1eMeHTOB VIA-rpynnsl. Cepa u eé coequHeHus 6 Poccuiickast anexrponnas mkosa https://resh.edu.ru/

2.3. | O0wmas XxapaKTepuCTHKA XHMUYECKHUX 3JIeMeHTOB VA-Tpynmnbl. A30T, (hocop U HX coeMHEHHsI 8 Poccuiickast anekTporHas mkoia https://resh.edu.ru/

2.4. | Obwast xapaKTepUCTHKA XHMUYECKHX J1eMeHTOB |V A-rpynmsi. 12 Poccuiickast anexrponnas mkosna https://resh.edu.ru/
Yraepoa u KpeMHHii M HX cOeJHHEHHS

Hroro o paszueny 31

Pa3gen 3. MeTa/iibl M MX COCIMHCHHS

3.1. | O0mue cBoiiCTBA METAJLIOB 4

3.2. | BaxkHeiinme MeTaNIbI M UX COeMHEHUSI 9 Poccuiickast anexrponnas mkosna https://resh.edu.ru/

Hroro no paszeny: 13

Paznen 4. Xumus 1 okpy:Kaomas cpeaa

4.1. | BemecTBa M MaTepHAJIBI B )KU3HH YeJI0BeKa 3

Uroro no paszaeny: 3

Pesepsroe Bpemst 0

OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 68




ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne | Tema ypoka KoumnuecTBo yacos Buapl,
n/n (¢popmbl
BCEro | KOHTPOJIbHbIE | IPAKTUYECKHe
KOHTPOJIA
padoThI padoThI
1. |IIpenmer xumuu. Posib XUMHH B KU3HH 1
YelioBeKa
2. | Xumus B cucteme Hayk. Metosl mo3nanus | 1
B XUMHH
3. | 3HaKOMCTBO ¢ npaBuiaMu Oe3omacHoctu u | 1 1 [IpakTuueckas
npuémMamMu paboThl B XUMHUECKON pabora;
naboparopun. [TpakTudeckas padora Ne 1.
[IpaBuma paboThl B 1a00paTOpuu U MPUEMBI
oOparieHus ¢ J1abopaTopHbIM
o0opynoBaHUEM
4. | Tena u BemtecTBa. PU3NUECKUE CBONCTBA 1
BEIIECTB. ATrperaTHOE COCTOSTHIE BEIIECTB
5. | Yuctele BemecTBa 1 cmecu. CriocoObl 1
paszaeneHus cMecen
6. |I[Ipakruueckas padora: Ne 2. Pa3nenenue 1 1 [IpakTuueckast
cMmecelt (Ha mpuMepe OYMCTKU OBAPEHHOM pabora;
COJIN)
7. | ATombl 1 MoJiekybl. [IpocTeie n cnoxubie |1
BEIIIECTBA
8. | Xumuueckue 371eMeHThl. 3HaKu (cuMBOJBI) | 1
XUMHUYECKHX 3JIEMEHTOB
9. | ATOMHO-MOJIEKYIISIPHOE yIEeHHUE. 3aKOH 1
MIOCTOSIHCTBA COCTaBa BEILIECTB
10. | Xumuveckas popmysia. BaneHTHOCTD 1
aTOMOB XHMHYECKHX 3JIEMEHTOB
11. | CocraBieHre XuMudeckux (Ghopmys mo 1
BaJIeHTHOCTH. Haxoxk/1eHre BalleHTHOCTH
XUMHUYECKHX 3JIEMEHTOB 110 popmyie
12. | OTHOCHTENbHAS aTOMHAs Macca. 1
OTHOcHTENbHAS MOJIEKYJISIpHAs Macca
13. | Pemrenue 3a1a4 Ha BEIYUCIICHUE 1

OTHOCHUTEJIbHOU MOHGKy.]'IHpHOﬁ MacCcChbl
BCIICCTB




14.

MaccoBas J0JI XUMHYCCKOT'O 3JIEMCHTA B
COCINHCHNU

15. | PemreHue 3a1a4 Ha BEIYUCICHUE MACCOBOM
JI0JIM XMMHUYECKOI'0 3JIEMEHTA 110 popmyIie
COEAMHEHUS
16. | duznueckue ¥ XUMHUYECKHE SIBIICHHS.
XuMuueckas peakuus
17. | [lpu3Haku U yCIOBUS POTEKAHUS
XUMUYECKHUX peaKIui
18. | BakoH coxpaneHust Macchl BemecT. M.B.
JIOMOHOCOB — y4EHBIN-DHIUKIIONEAUCT
19. | Xumuueckue ypaBHEHHUS [IpakTuueckast
pabora;
20. | Tunbl XUMUYECKUX peakuuil (COeMHEeHUs,
paslioKeHUs, 3aMEIICHUsI, OOMEHA)
21. | Ypok 0000mIeH!s U CUCTeMAaTHU3aIUH
3HaHUHI
22. | YpOK KOHTpOJISl 3HAHHUI KonTponbHas
pabora;
23. | Bo3nyx — cmech razoB. CocTtaB BO3yxa
24. | TernoBoii 3h(HeKT XUMHUIECKOI peaKIuy,
MOHATHE O TEPMOXMMUYECKOM YPAaBHEHUH,
9K30- U SHJOTEPMUYECKHUX PEaKIHsIX
25. | Kucnopo — XUMHUYECKH 3JIEMEHT U
npoctoe BenectBo. O30H. Haxoxnenue
KHCIIOpO/ia B IPUpOJIe, PU3NUYECKUE U
XUMHAYECKHE CBOWCTBA (PEeaKInu
okucieHus, ropenue). [lonstre 06 okcugax
26. | CriocoObI TOTy4eHUsT KUCTIOPO/ia B
1a00paTOPUH U TPOMBIIIIICHHOCTH.
[Ipumenenue kucnopoaa
27. | Tlpaktuueckas pabora Ne 3. [Tonyuenue u [TpakTnueckas
cobupaHue KUCIOPOAa, U3yUYEHHE ero pabora;
CBONCTB
28. | KpyroBoport Kuciiopo/ia B Ipupoie.

TormnuBo (yroabs u MeTaH). 3arpsi3HeHHUE
BO3/yXa, CIIOCOOBI €ro MPea0TBPAILICHHS.

VYcunenue napHUKoBOro 3 ¢ekra,
paspyleHre 030HOBOTO CJIOS




29.

Bonopoa — XxuMHUeCcKuid SIEMEHT U
npocroe BeuecTBo. Haxoxnenue B

npupoze,

30.

duszndyeckre ¥ XMMHUUECKHE CBOMCTBA (Ha
IIpuMEpPE BSaHMOﬂeﬁCTBHH C HEMCTAJIlIaMU
1 OKCHUaaMM MeTaJ'IJ'IOB), IIPUMEHCHUC,
CII0COOBI IMOJIYYCHUA

31.

[Ipaktrueckas padota Ne 4. [Tomydenue u
coOupaHue BOIOPO/Ia, U3YUYECHHUE €TO
CBOMCTB

[IpakTrueckas
pabora;

32.

TlonsaTne o KMCIIOTaX U COIIX

33.

Komnuectso BemecrBa. Moiubs. MoisipHas
Mmacca

34.

3akoH ABorazipo. Mosnsipablii 00bEM razoB

35.

Pemenne 3a1a4 Ha B3aMOCBSI3b
KOJIMYECTBA BEIECTBA, 00bEMA U MacChl
ra3zoB. PacuéTel Mo XMMHUYECKUM
YpaBHEHUSIM

36.

Pacu€rbl Mo XMMUYECKHM yYpaBHEHHSM.
[Ipumenenue 3akoHa ABoraapo

37.

dusnueckre cBOMCTBA BOIBI. AHAIIN3 U

CHHTE3 — MCTOABI U3YyUCHUA COCTaBa BOJBI.

XUMHYECKUE CBOMCTBA BOBI (PEAKIIUU C
MeTaJUIaMH, OKCUIAMH METAILJIOB U
HEMETAIJIOB)

38.

[TonsiTve 06 OCHOBAaHUSX U WHIUKATOPAX

39.

Bopna xak pactBoputens. PacTBopsl.
PacTBOpHMOCTB BEILIECTB B BOJIE.
HaceliieHHbIe U HEHACHIIIEHHbBIE PACTBOPHI

40.

Konuenrpanus pactBopoB. MaccoBast 101
BEIIECTBA B pacTBOpE. Boruucnenus ¢
HUCIOJIb30BAHUEM MMOHITHS «MacCcoBas J0JI
BEILIECTBA B PACTBOPE»

41.

[IpakTuueckas paGora Ne 5.

[Ipurorosnenue pacTBOpOB ¢
ONpeeIEHHON KOHIICHTPALUEH

[IpakTnueckas
pabora;

42.

Ponb pacTBOpOB B pupose U B KU3HU
genoBeka. KpyroBopot Bozibl B IPUPOJIE.
3arpsi3HeHue NpupoHbIX Boa. OxpaHa U
OUYHMCTKA IPUPOJHBIX BOJL




43.

[TepBbie MOMBITKH KIaCCHPHUKAITUH
XUMHUYECKHUX d1eMeHTOB. [lonsTue o
rpymmnax CXOAHbIX 3JICMCHTOB (H_ICHO‘-IHBIG )41
IIEI0YHO3EMEIIbHBIC METAJIIbI, TAJIOTCHBI,
HWHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPBIE
00pa3yroT am(OTEepHBIE OKCHJIBI 1
TUJIPOKCHUIBI

44,

Knaccugukarus HeOpraHn4ecKux
COETUHEHUN

45.

Oxcupl: cocTaB, Kiaccu UKL
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE,
Hecosieo0pa3yronme), HOMEHKIaTypa
(MeXmyHapoIHas W TPUBHAIbHAsA).
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX U OCHOBHBIX OKCHJIOB

46.

OcHoBaHus: cocTaB, KiIaccupUKaLus,
HOMEHKJIaTypa (MEeXIyHapoIHas U
TpHUBHAJIbHAA), PU3HUECKIE U XUMUYECKUE
CBOWCTBA, CLIOCOOBI OTyYSHHS

47.

AMdoTepHbIE OKCHABI U THAPOKCHJIBI, KX
CBOICTBA U MOJTy4YEHUE

48.

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa, Gu3nyecKrue CBOMcTBa

49.

Kucnorel: xumuaeckue CBOﬁCTBa, CITOCOOBI
TMOJIYUCHUA. Psim akTUBHOCTH METaLIOB

50.

Conu (cpenHue): HOMEHKIATypa, CIIOCOObI
ITOJIy4YEHUS, B3aUMOJIEUCTBHUE COJIEH C
MeTaJlJIaMH, KUCIIOTaMH, TIeJI0YaMu 1
COJISIMU

51.

Brruncnenus mo ypaBHEHUSIM XUMHUECKOM
peakuuu

52.

I'eneTnueckas CBA3b MCXKY KilaCCaMu
HCOPTraHNYCCKUX COE€IUHEHUI

53.

ITpakTuyeckas padora Ne 6. Perenue
9KCIIEPUMEHTAJIBHBIX 33134 110
TeMe«OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCAMHEHUI»

[IpakTnueckas
pabora;

54.

Ypok 0060011eHUs U cCHCTeMaTU3aluu
3HAaHUU




55.

YPOK KOHTPOJIS 3HAHUM

KonTponbhas
pabora;

56.

Ypok 000011IeHUs U CHCTeMaTU3alluu
3HAHUU

57.

Crpoenune atoMoB. CocTaB aTOMHBIX SJIEP.
N3otonbl. DnexTponbl. Dusnyeckuii CMbICT
MOPSAIKOBOTO HOMEpa 3JIEMEHTA

58.

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cHCTeMa XMMHYEeCKHUX sneMeHToB JI. M.

Menaeneea. [lepruossl, rpynisl,
noArpymnisl. PU3HYECKU CMBICT HOMEPOB
Iepuoja v rpymibl

59.

CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB
nepBbIxX 20 XUMUYECKUX IEMEHTOB
MEePUOINYECKON CUCTEMBI

. . MenneneeBa

60.

XapakTepucTKa XUMHYECKOTO 2JIEMEHTA
10 €T0 MOJIOKEHUIO B MEPUOINMUECKON
cucteme /1. 1. Menaeneera

61.

3HaueHHUE NEPUOJINYECKOrO 3aKOHA U
IIEPUOIUYECKON CHCTEMBI XMMUYECKUX
JJIEMEHTOB JJISl pPa3BUTHS HAYKU U
npaktuku. J[. 1. MenneneeB — y4éHblil,
MEeJaror ¥ rpak 1aHuH

62.

YPOK KOHTPOJIS 3HAHUM

KoHntposbHas
pabora;

63.

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKUX IJIEMEHTOB. XUMHYECKast
CBSI3b: KOBAJIGHTHAS TOJSIpHAS U
KOBAJICHTHAsI HETIOJISIpHAs

64.

HNonnas xumMudeckas CBsI3b

65.

CreneHp OKUCICHUA

[TpakTnueckas
pabora;

66.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peakmuu (OBP). [Ipotecce! okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENH U
BOCCTaHOBUTEIH

67.

CocraBiieHHe ypaBHEHUH OKHCITUTEIIEHO-
BOCCTAaHOBUTCIIbBHBIX peaKHI/Iﬁ u CXEM
AJIEKTPOHHOTO OajaHca




68.

Ypok pa3BUBAIOIIETO KOHTPOJISI 3HAHUM. 1
XUMHUSA B JeHCTBUU

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME

9 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NpaKkTHYeCKUe
padoThbI

Buapbl,

¢popmbl
KOHTPOJIA

Knaccudukanus 1 HoMEeHKIaTypa
HEOPTraHUYECKUX BEUIeCTB (MEXIyHApOIHAS U
TPUBHAJIbHAS )

[Iepnonnueckunt 3akoH. Ilepuonnueckas
CUCTEMA XMMHYECKHUX AJIEMEHTOB
. Y. MenneneeBa. CtpoeHue aToMOB

3aKOHOM€pHOCTI/I B U3MEHEHUM CBOMCTB
XUMHUYCCKHUX J3JICMCHTOB IICPBLIX TpéX
IIEpruoao0B, Kaliusd, KaJlblUA U UX COCIUHCHHI B
COOTBCTCTBHUH C IIOJTIOKCHHEM B HepHO,Z[I/I‘{CCKOﬁ
CUCTCMC U CTPOCHHUECM aTOMOB

XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIINXCS
K Pa3JMYHBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHNH, X TeHeTHYEeCKas CBsI3b

CrtpoeHue BeliecTBa: BUJIbI XUMHUYECKOU CBSI3H.
THUIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBHCHUMOCTH CBOMCTB BEIIIECTBA OT THUIIA
KPHUCTAJUIMYECKON pEIIETKH

Knaccuukanus XuMH4ecKux peakiuii mo
Pa3IUYHBIM NPU3HAKaM (II0 YHCITY U COCTaBY
Y4acCTBYIOUIMX B PEaKIMH BEIIECTB, 11O
TETI0BOMY 3P HEKTY, 0 U3MEHEHHUIO CTETIEHEeH
OKHCJIEHUSI XMMUUYECKUX JJIEMEHTOB, 110
00paTUMOCTH, 110 YYaCTHIO KaTajlu3aTopa).

DK30- ¥ SHIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUYECKUE YPABHEHUS

Ilonstue o CKOpPOCTH XUMHUYECKOH pCaKkIuu.
IloHsiTHE O TOMOTE€HHBIX B TCTECPOTCHHBIX
pCaKknugXx. q)aKTOpBI, BJIMAIOIIUC Ha CKOPOCTHb
XUMHYECKOU pcaknuuu




[TonsiTre 06 0OpPaTUMBIX M HEOOPATUMBIX
XUMHUYCCKUX PCAKIHAX. ITonsgrue o
XUMHUYCCKOM paBHOBCCUHN

OcoOeHHOCTH CTPOEHUS AaTOMOB 3TUX
3JIEMEHTOB, XapaKTepHBbIE JUIsl HUX CTETEHU
okucnenus. CtpoeHue u pusnueckue cBoiicTa
IIPOCTBIX BEIIECTB — raJIOT€HOB. XUMHUECKHE
CBOMCTBA Ha IpuMepe Xjopa (B3auMojencTeue
C MeTaJUTaMHU, HEMETaJUTAMH, IeJI0YaMH )

9. | ®akTOpHI, BIUSIOIINE HA CMEIICHUE
XUMHUYECKOTO pPaBHOBECHS
10. | MexaHU3M OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii (3NEKTPOHHBIN OalaHC OKUCIUTEITBHO-
BOCCTAaHOBUTEJIbHON PEAKIINH)
11. | Teopust 3M€KTPOIUTHYECKOM TUCCOITHALIUH.
DNEeKTPOIUTHI U HEXNIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHu3M IMCCOLMALINN BELIECTB C
Pa3IUYHBIMHU BHJIAMH XHMUYECKOH CBSI3U
12. | Crenens mucconuarmu. CHIbHBIC U CITa0bIe
ANEKTPOJIUTHI
13. | Peakunu HOHHOTO OOMEHA, YCIIOBHUS HX
nporekanus. IOHHbIE ypaBHEHHUsI peaKIUil
14. | Xumuueckue CBONCTBA KHCIIOT B CBETE
MIPEJICTAaBICHUI 00 IEKTPOIUTUYECKOM
JUCCOLUAIINU
15. | Xumudeckue cBOWCTBa OCHOBaHHIA B CBETE
MIPEICTAaBICHUN 00 IMEKTPOIUTUYECKON
JUCCOLIUAIIUN
16. | Xumudeckue CBOWCTBA COJICH B CBETE
MPEJCTABICHUN 00 3JIEKTPOIUTHUECKOM
M CCOLMAIIUU
17. | IlonsiTue o ruapoIn3e conen
18. | KauecTBeHHBIEC peakly Ha KATHOHBI U aHUOHBI
19. | IIpaktuueckas padora Nel. Pemienue lIpaxTiec
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe Kast pabota;
"DneKTpoauTudecKas guccornuanus’”
20. | Ypok 060011eHHs U CUCTEeMaTU3allui 3HAHU I
21. | YPOK KOHTpOJIS 3HAHUI Kontpoubn
Q. I’\QRI\’T‘Q'
22. | O0mias xapakTepuCTHKA I'aJIOTeHOB.




23.

Xnopooaopod. ConsiHasi KUCIIOTa, XUMUYECKUE
CBOWCTBA, NIOJIyYEHHE, IPUMEHEHHE.

KauectBenHas peakius Ha XJIOPUA-HOHbI

24,

DU3MOIOrMYeCcKOoe ICUCTBHUE XJI0pa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M UYEJIOBEKA.
Baxneiimme XJ10puabl U UX HAXO0XKICHUE B
pupoJie

25.

[IpakTrueckas padota Ne2. [Tonyuenue
COJITHOM KMCJIOTBI, U3y4eHUE €€ CBOMCTB

[IpakTruec
Kasi paboTa

26.

Pemenwuie 3a1au Ha BRIYUCIICHUS 110 YPAaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CII OJIUH PEarcHT JaH B
U30bITKE

27.

OO6m1as xapakTeprucTruKa 3J1eMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHMSI ATOMOB 3TUX
AJIEMEHTOB, XapaKTEPHBIC I HUX CTCIICHH
okucienus. CtpoeHue u punveckre CBONCTBa
MIPOCTHIX BEIIECTB - KUCIOPO/Ia U CEPHI.

AtoTporHbIe MOIU(UKAIUNNA KHCIIOPOIa U
cepbl. XMMHUYECKHE CBOMCTBA CEPHI

28.

CepoBonopoi, ctpocHHE, (PU3HUECKUC U
XMMHYECKHUE CBOMCTBA

29.

OKCI/I,I[LI CCPLBI KaK MPCACTABUTCIIN KHUCIIOTHBIX
OKCHUIOB. CepHI/ICTaﬂ KHUCJIOTa

30.

Cepnas kucnota, pusndeckre 1 XMMHUECKHe
cBolcTBa (00IIMe Kak MpecTaBUTeNs Kiacca
KHUCJIOT U cnierupuueckue), npumenenue. Comau
CEpHOIl KUCIIOThI, KaUeCTBEHHAs peaKkus Ha
cynb(ar-uoH

31.

XUMUYECKUE peaKkiliy, JIeXKallle B OCHOBE
MIPOMBIIIJICHHOTO CTI0C00a MOTyUYeHUs CEpHOM
KHCIIOTHI. Pemenue 3a1a4 Ha HAXOXKICHHE
MacCOBOM JOJIH BBIX0/Ia MPOAYKTA PEeaKIU

32.

Haxoxnenue cepbl 1 €€ COeIMHEHUI B IPUPO/IE.
XHUMUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU CePBhI (KUCITOTHBIC 0K,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0
MPEIOTBPALICHUS




33.

OO6m1as XxapakTeprucTrUKa 3J1IeMEeHTOB VA-
rpymbl. OCOOEHHOCTH CTPOSHUSI aTOMOB 3THX
9JICMCHTOB, XapaKTCPHBIC JIS1 HUX CTCIICHU
OKHCIIeHHs. A30T, pacipoCTpaHEHHE B IPUPOJIE,
¢bu3nvecKre 1 XUMHUYECKHE CBOMCTBA.

Kpyrosopor a3ora B npupone

34.

AmMMHaK, ero Gu3N4ecKue 1 XUMUYECKHE
CBOICTBa, NoJlyueHue U npuMeHenue. Coau
aMMOHMS, UX (PU3NYECKHE U XUMUUECKUE
CBOICTBa, NpuMeHeHne. KadecTBeHHas peakuus
Ha MOHbI aMMOHUS

35.

[Ipaktuyeckas padora Ne3. [Tonyyenue
aMMMaKa, U3y4eHHe ero CBOMCTB

IIpaxTruec
Kast paboTa

36.

A30THas KUCIOTa, e€ Qu3nIecKue u
XUMHUYECKHUE CBOWCTBA (00IIME KaK
MPEJCTaBUTEINS KIlacca KUCIOT U
cneuupudeckne). Hurpars

37.

Hcnonb3oBaHue HUTPATOB U coJieii aMMOHUS B
Ka4CCTBC MUHCPAJIbHBIX y,Z[O6peHI/II71.

XUMUYECKOE 3arpsiI3HEHUE OKPY KaIOLIEN cpebl
COEIMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/H,
3arpsi3HEHUE BO3/yXa, IOYBBI U BOAOEMOB)

38.

docdop, aoTporHbIE MOIUPUKAIIUN
dbocdopa, puznueckre 1 XUMUYECKHE CBOMCTBA

39.

Oxkcun pochopa(V) u pochopnas kucnora,
(bu3nyecKkre U XUMHUYECKHE CBONCTBA,
nonydenue. KauectBenHas peaxius Ha gocdar-
HOHBI

40.

Hcnonb3oBanue GpochaToB B KauecTBe
MUHEpaJIbHBIX YA00peHHii. 3arps3HeHue
MPUPOJHBIX BOJOEMOB (ochaTamu

41.

VYriepon, amtoTpomHbie MOAUBUKAIIIH,
pacrmpocTpaHeHue B Ipupoie, GU3NIecKue u
XUMHUYECKHUE CBOMCTBA. AICOpOIIHs.

Kpyrosopot yrinepoxna B mpupoje




42.

Oxcupl yriaepona, ux pusmueckue u
XUMUYECKHE CBOMCTBA, (hU3Honmornyeckoe
JICHCTBHE Ha )KUBBIC OPTaHU3MBI, TIOTyYCHUE U
MPUMEHEHHE. DKOJIIOTUYECKUE TPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa
r7100aIbHOTO MOTEIUICHUS KIINMAaTa;
MApHUKOBBIN 2P PEeKT

43.

VYrosbHas KUCIIOTA U €€ COMH, UX (PU3NIECKUE U
XUMUYECKHE CBOWCTBA, ITOJyYEHHE U
npuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHat-uoHsbL. Vcnonb3oBaHne kKapOOHATOB B
OBITY, MEMIIMHE, TPOMBILIUIEHHOCTH, CEIIbCKOM
XO0351CTBE

44,

[Tpaktuyeckas padora Ned. [lomydenue
yriiekucioro rasa. KauectBeHHast peakuus Ha
KapOOHaT-NOH

IIpaxkTruec
Kasi paboTa

45.

HepBOHa‘IaﬂBHBIe MOHATHUS 00 OpTraHNU4YCCKUX
BEIECTBAX KaK O COCIMHEHUSX YIIIepoia:
0COOEHHOCTH COCTaBa M CTPOCHHUS

46.

HOH?[TI/IC 0 6I/IOJIOFI/I‘I€CKI/I BA>XHBIX BCIIICCTBAX:
KHUpax, Oenkax, yriepojgax. MatepuaiabHoOe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKHUX
COCJIMHEHHU

47.

Kpemuuii, ero pusnueckre u XuMHUECKHE
CBOMCTBA, OJIy4€HUE U IPUMEHEHUE B
anekTpoHuke. CoelMHEHUs] KPEMHMSI B IPUPOJIE

48.

Oo6mmue npencrasienus 00 okcuae kpemuusi(1V)
n KpCMHI/IeBOI\/JI KHCJIIOTE. CI/IJ'H/IKaTBI, nx
UCIOJIb30BaHUE B OBITY, MEIUIIMHE,
IMPOMBIINIJICHHOCTH

49.

Bakneiime cTpouTenbHbIE MaTePHAIIBI:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300etToH. [Ipobiaemsr 6e30macHoro
WCIOJIb30BaHUS CTPOUTENBHBIX MAaTEPUAJIOB B
MOBCEIHEBHOM KU3HHU

50.

[IpakTuueckas padbora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 337a4 M0 TEME
«BaxxgelIe HeMETAIIBI U UX COETUHEHUS

IIpaxkTnuec
Kas pabora

51.

Ypox 00001IeHHS ¥ CHCTeMaTH3aIluN 3HAHUI

52,

YPOK KOHTPOJIS 3HAHUI

KoHTpo/1IbH

24a Y\ﬂﬁn"l"ﬂ




53.

OO6m1ast XxapakKTeprUCTUKAa XUMHYECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX
MOJIOXKEHUS B IEPUOANYECKON CHUCTEME
xumuueckux dyemeHToB /1. . MenaeneeBa u
cTpoeHust aToMoB. CTpOCHHE METAILTIOB.

Mertamnyeckas CBA3b U METAIIIMUECKast
KpUCTAJUIMYECKAs PEIIETKA

54,

DJIEKTPOXUMHUYECKUH Psil HATPSYKSHUI
MeTayioB. OU3HUECKHe U XUMUYECKUE
cBoiicTBa MeTayuioB. O0MIHEe CrIOCOObI
MOJTyYEHUS] METaJJIOB

55.

IlonsiTHE O KOPPO3UU METAJUIOB U OCHOBHBIE
CIOCOOBI 3aIIUThI OT KOPPO3UU

56.

Crnnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUM,
OpoH3a), UX MPUMEHEHHE B OBITY H
MIPOMBIIIIIICHHOCTH

57,

Illenounsie MeTauibl. [lonoxxeHue B
MEePUOINYECKON CUCTEME XUMHUYECKHUX
anemenToB J[. 1. MenzeneeBa, ctpoeHue
atoMoB. Haxoxnenue B nmpupoae. ®usnueckue
1 XMMHUYECKUE CBOMCTBA (Ha MpUMeEpe HaTpus U
kayust). OKCUIBI U THAPOKCUIBI HATPHUS U
kanus. [I[puMeHeHne mea0uHbIX METAIIIOB U UX
COEMHEHHI

58.

[Ilenoyno3eMenbHbIE METAJIIBLI MarHUH U
KaJIbLINi, cTpoeHue aToMoB. [lonoxeHue B
Hepnonnqecxoﬁ CUCTEMC XUMHNUYCCKHUX
anemenToB JI. 1. Menaeneera. Haxoxaenue B
npupoje. Puznyeckre 1 XMMUYECKUE CBOWCTBA.

Baxneitmue coeqHeHUsT Kaublusl (OKCH/I,
THJIPOKCH/I, COJTH)

59.

Pemienue 3a1a4 Ha BBIYMCIICHUS IO YPaBHEHUAM
XUMHUYECKHUX PEaKIUH, €CIIN OJIUH U3 PEarcHTOB
JlaH B U30BITKE WM COAEPIKUT TPUMECH;
MacCOBOM JOJIH BBIX0JIa MPOAYKTA pEeaKIUU

60.

XKécTkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.
Boruncnenus no ypaBHEHUSIM XUMHUECKHUX
peakiuii, eciiv OIVH U3 PEarcHTOB JAaH B BUJE
BOJIHOT'O pacTBOpPa C U3BECTHOW MAaCCOBOM
J0JIen

61.

[Tpaktrueckas padota Ne6. XKécTkocTh BOIBI U
METOJIbI €€ YCTPaHEHHUsI

[IpaxkTuec
Kas pabora




62.

Amomunnii. [TonoxxeHune B nepuogudecKkoi
CHUCTEME XUMHUUYECKUX 3eMeHToB [[. 1.

MenpeneeBa, ctpoenue aroma. Haxoxaenue B
npupoze. PusndecKkue 1 XMMUYECKHE CBOMCTBA.
AmdoTepHbIe CBOWMCTBA OKCUA U THPOKCHIA

63.

Keneso. [lonoxeHnne B nepuoguyecKoi
CHUCTEME XMMHUYECKuX AeMeHToB []. U.

Menpeneesa, crpoenue atomMa. Haxoxnenue B
npupoje. Puznueckre 1 XUMHYECKHE CBOMCTBA

64.

Oxkcuapl, Tusipokcuisl u conu xenesa(ll) u
xenesa(lll)

65.

[IpakTrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxkHele MeTaibl U UX COSTUHEHUS

[IpakTruec
Kasi paboTa

66.

Hossie maTepuansl u TexHoJOrMKU. Bemecrsa u
MaTepHUaJIbl B IOBCEAHEBHOM KU3HU YEIIOBEKA.

XuMmus 1 310poBbe. bezornacHoe
HCIIOJIL30BaHUE BEIIECTB U XUMHUYECKUX
peakxiuii B OBITY

67.

[IpupogHBIE HICTOYHUKH YTIEBOIOPOIOB (YTroJb,
NPUPOJHBIN ra3, HeTh) MPOAYKTHI UX
nepepaboTKH, UX POJib B OBITY U
MPOMBIIIIEHHOCTH

68.

OCHOBBI KOJIOTHYECKON IPAMOTHOCTH.
XHMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl,
MIPEACIIBHO JOIYCTUMAst KOHLICHTPALIM
BemiecTB - [TIK). Ponbs xumuu B perennn
HKOJIOTHYECKUX MPOoOIeM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA
8 KUIIACC

Beenure cBoil BapuaHr:

9 KUIIACC

BBenure cBoil BapuaHr:

METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA

8 KVIACC

9 KJIACC
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
8 KVIACC
9 KJIACC



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE
OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA ITPAKTUYECKUX PABOT
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