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I[HosicHuTEIbHAS 3aIIMCKA

PaGouast mporpamMmma o XuMuM Ha YPOBEHb OCHOBHOTO OOIIET0 00pa30BaHUS
JUTst o0ydaromuxcs 8—9-X KiaccoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 ob6pa3zoBaHuu B
Poccuiickon @enepauum»;

. npukaza Munnpocsenienuss Poccun ot 31.05.2021 No 287 «O6
YTBEPKJIEHUU (eepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAapTa
OCHOBHOT'O 00111eT0 00pa30BaHUsY;

. npukaza Munnpocsemenust Poccniickon ®enepannu ot 18.05.2023
Ne370 «O06 yrBepxkaeHuu deaepaibHOl 00pa30BaTEeILHON MPOTPAMMBI OCHOBHOTO
o01iero 00pa3oBaHUs)

. npuka3za MunmnpocsemieHus ot 22.03.2021 Ne 115 «O06 yTBepxaeHUH
[Topsinka opraHM3alMu W OCYIIECTBICHUS OOpa30BaTEIBLHON MEATETLHOCTH IIO0
OCHOBHBIM 001TIe00pa30BaTeILHBIM ITporpaMMaM — 00pa30BaTeIbLHBIM ITpOrpaMMaM
HAYaJIbHOTO 00IIIET0, OCHOBHOTO OOIIETO U CPETHEr0 00IIEeTro 00pa3oBaHuUs»;

. CIT 2.4.3648-20 «CaHUTapHO-3IUEMHUOIOTMYECKUE TpeOOBaHUSA K
OpraHu3alisM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3JI0POBICHUSA JETeH WU
MOJIOZICKH», YTBEPKICHHBIX MMOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOIO Bpaya OT
28.09.2020 No 28

. CanlluH 1.2.3685-21 «'urneHnyeckrue HOPMATHUBBI U TPEOOBAHUS K
oOecrieueHun o 6€30MacHOCTH U (MJIK) OE3BPETHOCTH ISl YEIOBEKa (PAKTOPOB CPEIbI

O6I/ITaHI/I$I>>, YTBep)KI[CHHBIX IIOCTAHOBJICHUCM TJIABHOI'O CaHI/ITapHOFO Bpaqa oT
28.01.2021 Ne 2;

. OCHOBHOM 0oOpa3oBarenbHoi porpammbl - OOO mikosbl — “Ipyx0a»,
B TOM YHCJIE C YYETOM paboyeid MporpaMMbl BOCIIUTAHHUS,
. KoHuenuun mnpenopaBaHuss y4eOHOro mpeaMera «XUMHS» B

oOpa3zoBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE 001Ie00pa3oBaTenbHbie mporpamMmbl  (yTB. Pemenunem Kosmerun
Munnpocemenns: Poccun, npotokon ot 03.12.2019 N I1K-4Bh);

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOTO OOIIIET0 0Opa30BaHus COCTaBJICHA HA
OCHOBE TpeOOBaHMI1 K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTebHOMN
porpamMMbl OCHOBHOTO 00111eT0 00pa3zoBanus, npeactaBieHHbx B DI'OC 000, a
Tak)ke Ha OCHOBE (efiepalibHOM paboueii MporpaMMbl BOCTIMTAHUS B C YIETOM
KOHIICTIIIUU TIPENOoIaBaHus yueOHOTo nmpeaMera « XuMus» B 00pa3oBaTeIbHBIX
opranuzanuax Pocculickon @enepamumu.

[Iporpamma o XuMHuM AaeT NPeACTaBICHUE O IEJAX, OOIIel cTpaTeruu 00y4YeHus,
BOCITUTAHUS U Pa3BUTUSI O0YUAIOIIUXCS CPEACTBAMHU YU4eOHOTO MpeIMeTa,
yCTaHaBJIMBAET 00s3aTEIHHOE MTPEAMETHOE COICPKAHUE, TIPETyCMAaTPUBAET
pacrpeielieHue ero 1o KjiaccaM U CTPYKTypPUpPOBaHUE IO pa3jesiaM U TeMam
MPOTrpaMMBbI [0 XMMHUHU, ONIPEAEIISIET KOJTMYECTBEHHBIE U KAYECTBEHHBIE
XapaKTepUCTUKU COAEPKaHUsI, PEKOMEHIYEMYIO MOCIIEI0BATEIIbHOCTh U3YUEHUS
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XMMHU C YI€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, TIOTUKU
y4eOHOT0 Tpoliecca, BO3PacTHBIX 0COOSHHOCTEH 00yUaroIuXcsi, OIpeneNsieT
BO3MOXKHOCTH TPEMETA JUTS PeaTn3allii TpeOOBaHUN K pe3yIbTaTaM OCBOCHUS
OCHOBHOUW 00pa30BaTeIbHON MPOrPaMMBI HA YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHusl, a TakKe TPeOOBAHHUH K pe3ylbTaTaM 00yYeHHsI XMMHUH Ha YPOBHE
eI N3yYeHHs TIPEIMETa M OCHOBHBIX BUJIOB YUeOHO-IT03HABATEIILHOM
JESITEIIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4€OHOTO COJEpKaHUSI.

3HaHHE XUMHHU CIYUT OCHOBOU 1 (POPMUPOBAHHSI MEPOBO33PECHHUS
00y4aroIerocs, ero MpeaACcTaBIeHN 0 MaTepUaTbHOM €IMHCTBE MUPA, BAKHYIO
poJib UrparoT GOpMHUpPYyEMbIe XUMHUEH MPEACTABICHHS O B3aUMONPEBPAILIEHUIX
HHEPrur U 00 SBOIOIUHU BEIIECTB B MMPUPOJIE, O MYTIX PEHICHUS TII00aTbHbIX
po0sIeM YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPTETUYECKOMH,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPaHEHUSI.

HByLIGHI/Ie XUMHU:

CIIOCOOCTBYET peau3aiii BO3MOKHOCTEH JJI CaMOpa3BUTHS U POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (yHKIIMOHATBLHOU TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (QOPMHUPOBAHKUE MBIIIUICHUSI K TBOPUECKUX CIIOCOOHOCTEMH
00y4YaronIMXcs, HABBIKOB UX CAMOCTOSATENIbHON Y4eOHOM eATeTbHOCTH,
HKCIIEPUMEHTAILHBIX U UCCIIEI0BATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAYIHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBHI
IIEJIOCTHOTO B3TJIsAa HA €AMHCTBO MPUPOJIBI M YETIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOH TPAMOTHOCTH 00YJaIONTUXCS;
criocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-HAYUYHBIM
3HAHMM, K IPUPOJIC, K USTIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBiieHUs B 00yUYE€HUH XUMHUU 00ECIIEYUBAIOTCS CIeIIU(PUKON

coJiep KaHusl yueOHOTO MpeaMeTa, KOTOPBIH SBISETCS MeJaroruaecku
aJIaNTHPOBAHHBIM OTPaXKEHUEM 0a30BOI HAYKH XUMHH HA OIIPEICICHHOM JTare e¢
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O O0IIIEro 00pa30BaHUsl OpUCHTUPOBAH Ha
OCBOCHHE 00YYaIOIUMHUCS CUCTEMbI TIEPBOHAYATLHBIX MMOHSATUN XUMHUH, OCHOB
HEOPraHUYECKOU XUMUHU U HEKOTOPBIX OTAEIIbHBIX 3HAYUMBIX TTOHSITUN
OPraHUYECKON XUMUHU.

CrpykTypa copepxaHusi IporpaMMsbl 0 XUMHUHM cpOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MOAX0/1a K €€ n3yueHuro. CoepkaHue CKIaablBaeTCs U3 CUCTEMBI
MOHATUM O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI ITOHATUN O XUMAYECKOU



peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHIUITY
IIOCJIE0BATEIBLHOIO PA3BUTHS 3HAHUK HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

aTOMHO-MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;
[Tepunonnueckoro 3akona /(.. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;
Y4E€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEACTABICHUM 00 ANEKTPOJIUTUYECKON JUCCOIMAIIUY BEIIECTB B pACTBOPAX.

TeopeTnyeckre 3HaHUsI pACCMATPUBAIOTCSA HA OCHOBE SMIIUPUYECKU MOTyUSHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENILHO OT OHOTO YPOBHS K
JPYTrOMY, BBITOJIHASL PYHKIIMU OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BOBMOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUSI U MOTYUYEHUS U3y4aeMbIX
BEIIECTB.

OcBoeHMEe TporpaMMBbl IO XUMUU CITOCOOCTBYET (hOPMUPOBAHUIO TIPEACTABICHUS
0 XMMHUYECKON COCTABJISIONICH HAYyYHON KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM
MPUPO/IbI, IEHHOCTHOTO OTHOILICHUSI K HAYYHOMY 3HAHUIO U METOJaM IMO3HAHUS B
Hayke. MI3ydeHrne XUMUU MPOUCXOUT C MIPUBJICUCHUEM 3HAHUH 13 paHee
M3YUYEHHBIX YUCOHBIX MpeaMeToB: «OKpyxaromuil Mup», «buomorus. 5—7 kimacce»
n «Dusuka. 7 xnacey.

[Ipn n3ydeHnr XMMUU NPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUSI, MPAKTUYECKOU IeSITEIILHOCTH
YyeJoBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aja4ya yueOHOTo
npeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbBI XUMUYECKUX 3HAHUM —
BOKHEHIMX (paKTOB, IOHITHH, 3aKOHOB ¥ TCOPETHUECCKUX TTOJIOKESHHM,
JIOCTYITHBIX 0000IIIEHU MUPOBO33PEHUECKOTO XapaKTepa, sS3bIKa HayKH, B
MPUOOIICHUHN K HAYYHBIM METOJaM ITO3HAHUS IIPU U3YUESHUH BEIICCTB U
XUMHUYECKUX PEaKIUi, B (POPMUPOBAHUHN U PA3BUTHHU IMO3HABATEIBHBIX YMECHUN U
WX IPUMEHCHHUH B y4eOHO-TT03HABaTEIbHON U YYeOHO-HCCIIeI0BATEIHCKOM
JeSATEIIbHOCTH, OCBOCHHH TIPaBUJI O€30I1aCHOT0 OOpaIeHHUs C BEIIECTBAMH B
TOBCEIHEBHOM KU3HU.

[Ipu n3ydyeHnr XMMUK Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus BaKHOE
3Ha4YeHHE NMPUOOPENU TAKUE 11U, KaK:

(dbopMHpOBaHKE UHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUUECTBY, CAMOCTOSATEILHOMY NMPUHATHIO PEIIECHU,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;
HaIpaBJIECHHOCTh O0YYEHHUs Ha CUCTEMAaTUYECKOE TPUOOIIEHNE 00yUYaroIIMnXCcs K
CaMOCTOSITENIbHOM MTO3HABATENIbHON JEATEIbHOCTH, HAYYHBIM METOJaM MMO3HAHUS,
bopMHpYIOLIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;
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o0ecrniedyeHre yCaoBHi, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAIOIIMMHUCS OTIBITA
Pa3HOO0Opa3HON AeATEILHOCTH, TO3HAHUS U CAMOIO3HAHHS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIMM ), UMEIOIIUX YHUBEPCATIbHOE 3HAYEHUE ISl PA3IMYHBIX
BUJIOB JCSTEIBHOCTH;

dbopmupoBanue o01Iel (QYHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B
TOM YHCJIC YMEHUH OOBSICHATD U OIICHUBATH SIBJIICHUS OKPY>KAIOIIET0 MUpa,
WCIIOJIb3YsI 3HAHUSA U OTIBIT, IOJIYYCHHBIC MTPU U3YYCHUH XUMUU, TPUMEHSITH UX
IIPU pELIEHUH IPOOJIEM B IOBCETHEBHOM KU3HU U TPYIOBOM AESTENbHOCTH;
dbopMupoBaHUEe y 00YHAIOMIHUXCS TYMAaHUCTUYECKUX OTHOLICHUM, TOHUMAaHUS
LHEHHOCTH XUMHYECKHUX 3HAHUM JIJIs1 BBIPAOOTKU SKOJIOTUYECKHU LEIECO00Pa3HOro
MOBENICHUS B OBITY U TPYAOBOH JEATEILHOCTH B IIEJIAX COXPAHEHUSI CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHOMN CPENBL;

pa3BUTHE MOTHUBAIMH K OOYYCHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIIO
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS 00IIEYEI0BEUECKUX 1IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpPY MPOQUIISI U HAIIPABJIEHHOCTHU JaJIbHEHIIETO
oOyJeHus.

OO1ee 9nciIo 9acoB, OTBEICHHBIX JIJISI U3yUEHUSI XMMHUH HA YPOBHE OCHOBHOTO
obmrero oopaszoBanwmsi, coctaBisieT 136 gacos: B 8-M kimacce — 68 gacoB (2 yaca B
HeJIeIN0), B 9-M kiacce — 68 yacoB (2 yaca B HEZEIIO).

Jlig peanu3anuy NporpaMMbl UCTIONB3YIOTCS Y4€OHUKH, JOMYILEHHBIE K
VICITOJIB30BAHUIO [IPU PEATM3ALMY HMEIOLIUX FOCYAapCTBEHHYIO aKKPEIUTALIHIO
o0Opa3oBaTeNbHBIX MPOTPaMM HauaIbHOIO OOLIET0, OCHOBHOI'O OOLIET0, CPETHETO
o011ero 00pa3oBaHusl OpraHU3alMsIMU, OCYIIECTBIIIOIUMU 00Pa30BaTEIbHYIO
NEeATENbHOCTD, MpUKa30M Munmpocsemenus ot 26.06.2025 Ne 495:

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AO
«3marensctBo "[IpocBemienue' »;

Xumus, 9 knace/ IN'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A., AO
«3narensctBO "IIpocBemieHue' »;

DeKTPOHHBIC 00pa30BaTENIbHBIC PECYPCHI, JOMYIICHHBIE K HMCIOJb30BAHUIO TPH
peaau3alud  HUMEIOIIMX TOCYJapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX
IporpaMM  HAYaJIbHOTO OOINET0, OCHOBHOTO OOIIEro, CpemaHero OOIIeTo
obOpazoBaHus nmpukazom Munmnpocsemenus ot 23.07.2025 Ne 551:

Xumus, 8 knacc, DI'AOY HAITIO «Akanemuss MunnpocsenieHust Poccuny;

Xumus, 9 knacc, DI'AOY IO «Akanemuss Munnpocsenienust Poccuny;
DIIEKTPOHHBIN 00pa3zoBaTeNbHBIN pecypc «/lomMainue 3aganus. OcCHOBHOE o011ee
oOpazoBanue. Xumus», 8—9 kiacc, AO «M3narensctBo "[Ipocseiienney;
Tpenaxep «O06nako 3Hanui». Xumus. § kinacc, OO0 «DPusukon JIad»;


https://1zavuch.ru/group?groupId=136468567&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.vip
https://1zavuch.ru/group?groupId=123597679&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.vip
https://1zavuch.ru/group?groupId=123597679&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.vip

Conep:xanue y4eOHOro npeamMera

8-11 kimacc
IlepBoHaYAJIbHbIE XUMHYECKHE TIOHATHSA

[Ipeamet xumuu. Poib XMMUM B )KU3HU YeJIOBEKa. XUMHUS B CHCTEME HayK. Tena u
BelecTa. Gu3nuecKkre CBOMCTBA BEUIECTB. ATperaTHOe COCTOSIHUE BEIIECTB.
[TonsiTue o MeTogax rmo3Hanusi B Xumuu. Yuctoie BemiecTa u cmecu. CriocoObl
pa3aeneHust CMeCen.

ATOMEI 1 MOJICKYJIBI. Xumnaeckne 37eMeHThI. CHUMBOJIBI XHMMHYECKHUX JIEMECHTOB.
HpOCTBIC U CJIOXKHBIC BCIICCTBA. ATOMHO-MOHGK}’HHPHOC YUCHUC.

XuMuueckas Q)OpMYHa. BajieHTHOCTH aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCHIICCTB. OtHocuTenbHasg aroMHas macca. OTHOCHTENIbHAS
MOJICKYJISIpHAA Macca. MaccoBas J0JI1 XUMHYCCKOI'o 3JICMCHTA B COCAUMHCHUH.

KommuecTBo BemectBa. Monbs. Mosgpraast Macca. B3auMOCBsI3b KOJIMUECTBA,
MaccChl U YUCJIa CTPYKTYPHBIX €AUHUIL BeliecTBa. Pacuersl o dhopmyiiam
XUMUYECKUX COCTMHEHUM.

dusnueckre U XUMUUYECKUE BJICHUS. XUMHUUYECKasl peakus U ee MpU3HaKku. 3aKOH
COXpPaHEHUs1 MacChl BellecTB. XuMudeckue ypaBHeHus. Kinaccupukanus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHHsI, 3aMEIECHUs], OOMEHa).

XUMUYEeCKUIN IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKON TTOCYJIOM, ITpaBUiIaMu pabOThl B TaOOpAaTOpUU U
npruemMamu oOparieHus ¢ Ja0opaTOPHBIM 000PY0BAaHUEM, U3YUCHHUE U OITUCAHUE
(bu3YEeCcKUX CBOMCTB 00Pa3Il0B HEOPTaHUYECKUX BEIIECTB, HAOIIOICHNE
busndeckux (MIaBjIeHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE,
KUTIEHWE ¥ KOHJICHCAIIHS BOJbI) 1 XUMUYECKUX (TOPEHHE CBEYH, TPOKATMBAHNE
MEIHON TIPOBOJIOKHU, B3aUMO/ICHCTBHE Mea C KUCIIOTOM) SIBIIEHUH, HAOMI0IeHNE U
OTKCaHue MPU3HAKOB MPOTEKAHNU XMMHUECKHUX Peakinii (pa3nokeHne caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapus, pa3iokeHne THIPOKCH 1A
meau (1) mpu HarpeBaHuu, B3anMOICHCTBHE XKele3a ¢ pactBopoM cotu meau (1),
U3y4YeHHUE CIIOCOOO0B pa3/iesIeHNs CMECE: C MOMOIIbI0 MAarHUTA, (PUIBTPOBAHUE,
BBITIAPUBAHUE, TUCTUUIAIUS, XpoMaTorpadus, TPOBEICHUE OYUCTKH TOBAPCHHON
COJIM, HaOJIIO/ICHNE U ONMCAaHUE PE3yJIbTaTOB MPOBEACHUS ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JJaHUE MOJIEJIEH MOJIEKYJI
(11IapOCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB
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Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kucinopon — aneMeHT u npoctoe
BelecTBo. Haxoxaenue kuciaopoaa B npupojie, Gu3nueckue 1 XuMUIeCcKHe
cBoiicTBa (peakiuu ropenusi). Oxcupl. [Ipumenenue kucnopoaa. CriocoOsl
MOJIYYeHUS KUCTIOPO/Ia B TA0OPATOPUH U MTPOMBILIUIEHHOCTU. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(UKALINS KHCIOPO/Ia.

TennnoBoit 3¢ (hekT XuMUIECKON peakIuu, TEPMOXUMHUECKUE YPABHEHUS, IK30- U
AHAOTEPMUYECKUE peakUnuy. TOMINBO: Yyroiab U METaH. 3arps3HEHUE BO31yXa,
yCHJIEHUE TApHUKOBOT0 3(PeKTa, pa3pylIeHUE 030HOBOTO CIIOA.

Bopaopona — anemeHT u mpocToe BemiecTBo. Haxoxienue Bojiopoaa B MpUpo/ie,
dbu3nyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHNE, CITIOCOOBI IMOTyUYCHHUS.
Kwuciote! u comm.

MOHHpHBIﬁ 00BeM ra3oB. PacueTsl Mo XMMHYECKHUM YPaBHCHUSAM.

duznueckue cBoKcTBa BoJbl. Boma kak pactBopurens. PactBopel. HacklilieHHbIE 1
HEHACBIIIEHHBIE PACTBOPBI. PAaCTBOpUMOCTH BENIEeCTB B BOJI€. MaccoBast 10514
BEIIIECCTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbI. OcHOBaHUs. Poib pacTBOpoOB
B MPUPOJIEC U B KU3HU YesoBeKa. KpyroBopoT BO/ibI B IPUPOJIE. 3arps3HEHUE
MPUPOAHBIX BOJ. OXpaHa M OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanust Heoprannueckux coenuneHuit. Oxcuanl. Knaccudukanms
OKCHJIOB: cojieo0pa3yrolire (OCHOBHbBIC, KUCIIOTHBIE, aM(pOTepHbIS) U
Hecoseobpasyronue. HomeHnknatypa okcuaoB. dusnueckue 1 XUMAYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuys OCHOBaHUI: IEJI0YH U HEPACTBOPUMbBIE OCHOBAHUSI.
Howmenknarypa ocHoBanui. @U3NUYECKUE U XUMUYECKAE CBOMCTBA OCHOBAHUM.
[Tosrydyenne oCHOBaHHU.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznueckue u
XAMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOoCcTH MeTaiioB H.H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coneil. @u3nyeckne 1 XMMAYECKAE CBOMCTBA COJICH.
[Tomydyenue conen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIUHEHMUIA.
XUMUYECKUI IKCIIEPUMEHT:

KaueCTBEHHOE OIPECIICHUE CO/IEPKaHMsI KUCIOPO/ia B BO3/IyX€, MOJyUYCHUE,
coOupaHue, paclio3HaBaHUE M U3yUYCHHUE CBOWCTB KUCIIOPO/Ia, HAOII0ICHHE
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B3aUMO/ICHCTBUS BEILIECTB C KUCJIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U
MpeKpalieHus TopeHus (moxapa), 03HaKoMJIEHUE ¢ 00pa3liaMu OKCUJIOB U
OINKMCAaHKE UX CBOMCTB, MOJy4eHHE, COOMpaHUe, PAaClIO3HABAHUE U U3YUEHUE
CBOMCTB BOZI0pO/ia (TopeHue), B3auMoIeiCTBIE Bogopoaa ¢ okcuaom meau (1)
(BO3MOKHO KCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOI0/IeHHE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIIEI0BaHNE OCOOCHHOCTEN PACTBOPEHUS BEILIECTB C
Pa3IMYHOM PACTBOPUMOCTbIO, MPUTOTOBIIEHHUE PACTBOPOB C ONPEICICHHON
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUAE BOJbI C METAJIIAMU
(HaTpueM U KaJibIIeM) (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHUATIOB),
WCCJIEIOBAaHUE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJFOICHNE N3MEHEHUS OKPACKH HHIUKATOPOB B PACTBOPAX KUCJIOT U IIEIOYCH,
u3ydyeHue B3aumojierncTus okcuaa meau (I1) ¢ pactBopom cepHOM KHUCTOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIUi HEUTpaau3aluu, NoJIydeHe HEPaCTBOPUMBIX
OCHOBAHM, BHITECHEHUE OJIHOT'O METaJljla IPYTUM U3 PacTBOPA COJIH, pEIlICHUE
HKCIIEPUMEHTAILHBIX 3aJ1a4 10 TeMe «BakHelme KiIacchl HEOPraHUYeCKUX
COCIVHEHUI.

Ilepuoanueckmnii 3axoH u [lepuoguveckasi cucreMa XMMUYECKHX 3J1€MEHTOB
J.A. MenaesieeBa. CTpoeHre aToMOB. XUMH4YECKas CBA3b. OKHUCJIAUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUN

[lepBble MOMBITKU KJIacCU(PUKALIUU XUMUYECKUX 3JIeMEHTOB. [loHsTHE O rpymax
CXOJTHBIX AJIEMEHTOB (IIEJIOYHBIC U IIEJIOYHO3EMETbHBIC METAJUIbI, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTEPHbBIEC OKCUIBI U
TUJPOKCHUJIBI.

[lepnonnueckuii 3akoH. [lepuonnueckas cucrema XuMu4ecKux 3ieMeHToB .M.
MenpeneeBa. Kopotkonepuoanas u anuHHonepuoHas Gopmel [lepuoanueckoit
cucreMbl xuMuueckux 35emenToB .M. Menneneesa. [leproasl u rpynmsl.
PuU3NYECKUNA CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MIEPUOA U TPYIIIIBI
DJIEMEHTA.

Crpoenne aroMoB. CocTtaB aToMHBIX sAep. M3oTonsl. DnexkTponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI04Y€K aTOMOB MEPBbIX 20 XUMUYECKUX IJIEMEHTOB

[lepnomnueckou cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMAYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme J1.11. Menzaeneena.

BaKOHOMepHOCTI/I HN3MCHCHUSA paanyCa aTOMOB XUMHWUYCCKHUX 3JICMCHTOB,
METAJUINYECKUX M HEMETAIIJIMYECKUX CBOMCTB I10 rpynmam M rnepuoaam.

3nauenue [lepuoandeckoro 3akoHa u [lepuoanyueckoi CHCTEMbI XUMUYECKUX
DJIEMEHTOB IS Pa3BUTUA HayKu U npakTuku. /.M. Mennenees — yueHbli u
rpakJaHWH.



Xumuueckas cBsa3b. KoBaneHTHas (MoaspHas U HEMOJSpHAasi) CBS3b.
DNeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenn okuciaeHus. OKUCINTEIFHO-BOCCTAHOBUTEILHBIC PCaKInu. HpOHGCCLI
OKHCJICHMS M BOCCTaHOBJICHUS. OKUCIUTEIM 1 BOCCTAHOBUTEIIH.

XUMUYEeCKUMN IKCIIEPUMEHT:

n3ydeHue o0pas3loB BEIIECTB METAJUIIOB U HEMETAJIJIOB, B3aUMOCHCTBIE
TUAPOKCUIA IMHKA C pACTBOPAMU KHUCIIOT U LIEIOYEH, TPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
(ropeHue, peakiiiy pas3ioKeHUs], COSTUHEHUS).

Me)l(l'[peIlMeTHLIe CBA3HU

PeaJ'II/IBaI_[I/IH MCIXKIIPCAMCTHBIX CBsI3EH IIpHU N3YUYCHUU XUMHU B 8-M KJ1acce
OCYHICCTBIIACTCA 4CPEC3 MCITIOJIBb30BAHUC KaK O6IHI/IX CCTCCTBCHHO-HAYYHbBIX
HOHHTHﬁ, TaK 1 HOHHTHﬁ, SABJIIAIOIUXCSA CUCTCMHBIMU [JIA OTACIIBHBIX ITPCIAMCTOB
CCTCCTBCHHO-HAYYHOI'O OUKJIA.

O6HII/IG CCTCCTBCHHO-HAY4YHBIC ITOHATHA: Hay‘IHBIﬁ (I)aKT, TUI10TC3a, TCOpPHU:A, 3dKOH,
aHaJIn3, CHHTC3, KJIaCCI/I(bI/IKaHI/IH, IICPUOANYIHOCTD, Ha6JIIOI[eHI/Ie, OKCIICPUMCHT,
MOJCIUPOBAHNUC, UBMCPCHUC, MOJCIIb, AIBJICHHC.

dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, JIEKTPUYECKUI 3aps/l, BEIIECTBO, TE€JI0, O0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, ra3, PU3nuecKkrue BEJIMUUHbI, €TUHULIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3Be3/1bl, COJIHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/bI, TIOJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJIHbIE PECYPCHI.

9-i1 kJ1acc
BenrecTBo U XUMHYeCKasi peaKIus

ITepunonnueckunt 3akoH. [lepuoauueckas cucrema XuMuIeckux diemMeHTos J[.1.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KaJbLUsi U UX
COEIMHEHUI B COOTBETCTBUH C ITOJIOKEHUEM AJIEMEHTOB B [leproanueckon
CUCTEME U CTPOEHHUEM MX ATOMOB.



CrpoeHue BelecTBa: BUAbl XUMUUYECKOM CBSI3U. THIBI KPUCTANTMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAINIMUECKON PELIETKU U BUJIA
XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIECTB, OTHOCAIINXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMU4ecKUx peakiuil o pa3IuyHbIM MPU3HAKaM (TI0 YUCTY U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIUIOBOMY 3(pdeKTy, Mo
U3MEHEHUIO CTENeHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 1O
YYaCTHIO KaTajau3aTropa). DK30- U SHIOTEPMUUECKUE PEAKIIMU, TEPMOXUMHUECKUE
ypaBHEHUS.

[TonsiTHE O CKOpOCTH XUMUYECKOM peakuuu. [TonsiTue 00 00paTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusix. [[oOHATHE 0 TOMOT€HHBIX M I€TePOTreHHBIX
peakuusax. Ionarue o karanmmse. [lonatre o xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOLIME HA CKOPOCTh XUMUUYECKON PEAKLIMU U MOJIOKEHUE XUMUUIECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH, JIEKTPOHHBINA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peaknu. COCTaBIICHHE YPAaBHEHUMN
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCIIOJIb30BAaHUEM METO/1A
3JIEKTPOHHOTO OaaHca.

Teopust ANEKTPOIUTUIECKON JUCCOUUALINH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M IUCCOLMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun noHHOrO 0OOMeHa. Y CJIOBUS TPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa,
ITOJIHBIE U COKPAILICHHBIE HOHHBIE YPaBHEHUS peakunii. CBOMCTBA KUCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABICHUN 00 JIEKTPOJIUTHUECCKON
nuccounanuu. KauectBeHHble peakuiny Ha MOHBL. [IoHATHE O TMapONIN3E CONEN.

XuMHYECKHUI IKCIIEPUMEHT:

O3HAKOMJICHUE C MOJICTIIMU KPUCTAJUTMUECKUX PEIIETOK HEOPTAaHUUECKHUX BEIIESCTB
— METAJIJIOB U HEMETAJIOB (TpaduTa 1 aaMasa), CJIOKHBIX BEIIECTB (XJI0puaa
HATpPH ), KCCIIEAOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOHN PEeaKIuu OT
BO3JICHCTBHSI PA3JINYHBIX (DAKTOPOB, UCCIICIOBAHUE IEKTPOIIPOBOTHOCTH
PacTBOPOB BEIIECTB, MPOIIECCa TUCCOIUAIIUN KUCIIOT, MIEI0YeH U comeit
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB), POBEIEHUE OTBITOB,
WUTIOCTPUPYIOIINX MPU3HAKU IPOTEKAHUS PEeaKIuii HOHHOTO 0OMeHa
(oOpasoBanue ocajaka, BeIJICJICHHE ra3a, 00pa30BaHUE BOIBI), OTIBITOB,
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WUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
(ropenue, peakiiiy pasioKeHUsl, COSIMHEHUS), pacliO3HaBaHUE HEOPTaHUYECKUX
BEILIECTB C TOMOIIbIO KAUYECTBEHHBIX PEAKIINI HA MOHBI, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/ibl 1 X COeIMHEHUS

O6H1351 XApPaKTCPHUCTHUKA I'aJIOTCHOB. OcobenHocT CTpOCHUA aTOMOB,
XAPAKTCPHBIC CTCIICHU OKHCJICHUA. CTpOGHI/IC u (1)PI3HII€CKI/I€ CBOMCTBA IMPOCTBIX
BCHICCTB — I'aJIOT'CHOB. XHMMHMYECKHE CBOMCTBA Ha MMpuMEepe XJj1iopa
(BSaHMOHGﬁCTBHe C MCTalllaMH, HCMCTAaJlJIaMU, HlCHOanH). XJ'IOpOBO,ZIOpO,ZI.
Consanas KHCJIOTa, XUMHYCCKHUC CBOfICTBa, IMOJIYyUYCHUC, IPUMCHCHUC. I[eﬁCTBHC
XJI0pa " XJIOpOBOJOPOJa HA OPraHU3M YCIOBCKA. Baxneiiume XJIOPUABI 1 UX
HaXOXICHUC B ITPUPOAC.

Oo61as xapakrepuctuka 31nemMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nyeckrue CBoicTBa
IPOCTBIX BEIIECTB — KUCJIOPOAA U CEPbl. AJUIOTPOITHBIE MOIU(UKAIIMHN KUCIOPOAA
U cepbl. XUMUYecKHe cBoicTBa cepbl. CepoBOOPO, CTpOeHHE, GU3NIECKHE U
XUMHUYECKHEe CBOMCTBA. OKCHJIBI CEPBI KaK MPEICTABUTEIN KUCIOTHBIX OKCUIOB.
Cepnas kuciota, pu3nueckre 1 XMMHYECKUE CBOMCTBa (001IMe KaK
IpeICTaBUTEIS Kilacca KUCIOT U crienupuyeckue). XUMUYECKUE PEeaKIUH,
JIeKaliue B OCHOBE IMPOMBIIIIEHHOTO CIIOCO0a MOIy4eHUs CEPHON KUCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COMM CEPHOU KUCIOThI, KAUECTBEHHAS PEaKIMs Ha
cyabdar-uoH. HaxoxaeHue cepbl U €€ COEAUHEHUN B TPUpoAe. XUMUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COETUHEHUSIMU Cepbl (KUCIOTHBIE JOK/IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPALLECHUS.

O6mmas xapaktepucTtuka snemMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTENEHU OKUCIEHUS. A30T, paCpOCTpaHEHUE B PUPOJIE,
duznueckue u xumudeckue cporictsa. Kpyrosopor azota B npupoje. AMMUAK, €ro
duznyeckue 1 XuMU4YeCK1e CBOMCTBA, MOJdy4YeHne U npuMeHenre. Colin aMMOHUS,
uX (pu3mueckre u XMMUYECKHE CBOMCTBa, MpuMeHeHrne. KadecTBeHHas peakius Ha
MOHBI aMMOHUs. A30THAsI KHCIIOTa, €€ ToJdydeHue, (PU3NUeCKHe U XUMHUECKHE
CBOICTBa (00OUIME KaK MPEACTAaBUTENS Kacca KUCIOT U Crielu(pruuecKue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHHS B KAUECTBE MUHEPATbHBIX
ynoopenuii. XuMH4YeCKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COeMHEHUSIMHU a30Ta
(KUCIIOTHBIE N0/, 3arpsi3HEHNE BO3AyXa, TOYBBI U BoJ0oeMoB). Docdop,
ajuioTponHeie Mmoaudukaiuu Gocdopa, Guznueckue U XMMUIECKUE CBOMCTRA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKne 1 XUMUYESCKHUE CBOKWCTRBA,
nonydyenue. Mcnons3oBanue GpocdaroB B KaueCcTBE MUHEPAIbHBIX YI0OPEHUM.
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OO1as xapakrepuctuka 31emMeHToB |V A-rpynmnsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS. YTIEpO]l, AJTIOTPOIHbIE
MOAU(UKALIMU, PACTIPOCTPAaHEHUE B IPUPOJIe, (GU3NUECKUE U XUMUYECKUE
cBoiicTBa. Aacop6uus. Kpyrosopot yriepoaa B npupojie. OKCHIIbI yIiiepoaa, ux
bu3nUecKue 1 XUMUYECKNE CBOMCTBA, IEWCTBUE HA KUBbIE OPTaHU3MBI,
MOJIyYeHHUE U MPUMEHEHHE. DKOJIOTMUYECKUE IPOOIIEMbI, CBI3aHHBIE C OKCUIOM
yriepoaa (1V), rumoresa riao6abHOr0 MOTETUICHUS KJIIMMaTa, TapHUKOBBIN

s dexT. YrompHas KUCIO0TA U €€ COJIU, UX (PU3NYECKre U XUMUIECKHUE CBONCTBA,
nojilyueHue u npuMeHenune. KauectsenHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH U CEJIHCKOM
XO35MCTBE.

[lepBOoHaYaIbHBIC TOHATHUS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoaa (MeTaH, 3TaH, TUICH, alleTHIICH, TaHOJI, TIUIIEPUH, YKCYCHAs! KUCIIOTA).
[TpupoHbIe UCTOYHUKHU YTIAEBOAOPOAOB (YroJib, IPUPOIHBIN a3, He(PTh),
MPOJYKTHI UX TIepepaboTKu (OEH3UH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOJIOTMUECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OEJIKax, YriieBoJax — U UX
pOJIM B KU3HHM 4YeJIOBEKa. MaTepruanbHOE SIMHCTBO OPTaHUIECKUX U
HEOPTaHUYECKUX COCIMHECHUM.

Kpemnuii, ero pusznueckrue 1 XuMUYECKHE CBOMCTBA, MOJIyUECHHE U PUMEHEHUE.
CoenuHenus KpeMHHS B rpupoje. OO1mue npeacTaBiIeHus: 00 OKCUIAC KPEMHHS
(IV) u xpemuueBoit kuciore. CUINKATHI, UX KCIIOJIb30BAHKUE B OBITY, B
IIPOMBIIIUICHHOCTH. BaykHeHIIne CTpOUTEIbHBIC MaTepUabl: KEpaMHKa, CTCKIIO,
IIEMEHT, O€TOH, Kene300eToH. [TpobaeMbl 6€3011acHOr0 UCIIOJIH30BAHMS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HH.

XUMUYEeCKUIN IKCIIEPUMEHT:

H3y4eHHe 00pa3IoB HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KHMCIIOTHI,
MIPOBE/ICHNE KAaUECTBEHHBIX PEAKIIMN HA XJIOPUJI-MOHBI U HAOIIOJCHUE TIPU3HAKOB
WX MPOTEKAHUS, OTIBITHI, OTPaXKAIOIIHe (PU3NUECKUE U XUMUIECKHUE CBOMCTBA
raJIOT€HOB U UX COEIMHEHUN (BO3ZMOYXHO MCIOJIb30BAHUE BUIEOMATEPUATIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOpUJIOB (TaJIOT€HHUIOB), 03HAKOMJICHHUE C
oOpasiiaMu cephl U €€ COCTMHEHUSAMH (BO3MOYKHO UCIOJI30BaHUE
BHJICOMATEPUAIIOB), HAOJIO/ICHHE Mpoliecca O0YTIIMBaHUs caxapa MoJ IeUCTBUEM
KOHILIECHTPUPOBAHHOMN CEPHOU KUCIIOTBI, N3yYEHHE XUMUYECKUX CBOWCTB
pa30aBIEHHOI CEpPHOM KUCIOTHI, MPOBEICHNE KaU€CTBEHHOW peakluy Ha CyJibdat-
MOH 1 HAaOJI0JIeHNE IPU3HAKA €€ MPOTEKaHUsl, 03HAKOMJIEHUE C PU3HMUECKUMU
CBOICTBaMHM a30Ta, Gpochopa u uX coernHEeHu (BO3MOKHO UCTIOIb30BaHUE
BUJIEOMATEPHUAITIOB), 00pa3IiaMu a30THBIX U (OChHOPHBIX YI0OpEeHUH, MOTydeHue,
coOupaHue, pacrio3HaBaHUE U U3YUYCHHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIINil Ha HOH aMMOHUS U ¢ochaT-uoH U U3ydeHne MPU3HAKOB
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UX IIPOTEKAHUs, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOYKHO HCII0JIb30BaHNE BUIEOMATEPHUAIIOB), U3yUYEHUE MOJIENIEH
KPUCTAJIIMYECKUX PELIETOK alMmasa, rpaduTta, pyniepeHa, 03HaKOMIIEHHUE C
IPOLIECCOM aJCOPOLIMU PACTBOPEHHBIX BELLIECTB AKTUBUPOBAHHBIM YTJIEM U
yCTPOMCTBOM IPOTUBOra3a, NoJyyeHUe, coOupaHue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKUCIIOrO ra3a, IPOBEICHNE KAUECTBEHHBIX peakluii Ha kKapOOHAT U
CUJIMKAT-UOHBI U U3Y4YCHHE NPU3HAKOB UX IPOTEKAHUS, 03HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM POMBIIIJIEHHOCTH, PEIIEHUE DKCIIEPUMEHTAIIBHBIX
3a/1a4 1o teMe «BakHelue HeMeTauIbl U UX COCIUHEHUSD.

MeTa/iibl 1 X coeaANHCHUA

OO11as XapakTepUCTUKA XUMUUECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nojoxxeHus B [lepuoanyeckoit cucreme XuMU4IecKux 3yemenToB J1.1.
MenpeneeBa u ctpoeHust arToMoB. CTpOE€HHE METAILTIOB. MeTannnyeckas CBA3b U
METAIINYECKAS KPUCTAIUINYECKAS PEIIETKA. DIIEKTPOXUMHUYECKAN P
HaIpspkeHU MetauioB. OU3nYecKue U XMMUYECKHUEe CBOMCTBA MeTaiiioB. O0ue
CHOCOOBI MOTy4YeHUs1 MeTauioB. [IoHsATHE O KOPPO3UHU METAILIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBel (CTallb, YyT'yH, JOPATIOMUHUN,
OpoH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

IIlesnounbie MeTasuIbl: MOJ0KeHUE B [leproanyeckoil cucteMe XUMUIECKUX
anemeHToB [I.M. MeHneneeBa, CTpOEHHE UX aTOMOB, HAX0XKICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA MpUMepe HATpUs U Kainus). OKCUIbI U
TUAPOKCUBI HATPUS U Kaius. [IpuMeHeHne menoYHbIX METAILIOB U UX
COCIMHEHUHN.

[IlemouyHO3eMENBHBIE METAJIJIBI MATHUM M KaJbIIMW: TTOJ0XKEHUE B [leproanyueckoi
cUCTEME XuMHUYeCcKnux 351eMeHToB JI.1. MeHneneeBa, CTpoO€HUE UX aTOMOB,
HaxoxJaeHue B npupoae. Du3zndyeckne 1 XMMUYECKUE CBOMCTBA MAarHus U KaJIbIIUS.
Baxneiimme coeMHeHNs KalIbIUs (OKCHI, TUAPOKCHU]I, COJn). JKeCTKOCTh BOJIbI U
CIIOCOOBI €€ YCTPAHEHMUS.

AmmromMuHHN: nosiokeHne B [leprnoanueckoit cucteMe XuMuaeckux annemeHTon .M.
MeHnneneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B pupoje. Puznueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHIA U TUIPOKCHIA
ATFOMHUHUSL.

Keneso: nonoxenue B [lepuoandeckoi cucreme Xxumudeckux sneMeHToB 1. M.
MenieneeBa, CTpOCHHUE aTOMa, HAXOXJeHHE B npupoje. Puznueckue u
XUMHUYECKHEe CBOMCTBRA xkene3a. OKCUIb, TuIpoKcuabl U conu xenesa (1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

XuMHYECKHUI IKCIIEPUMEHT:
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O3HAKOMJIEHHUE C 00pa3IlaMy METaJUIOB U CIIABOB, MX (PU3NYECKUMH CBOWCTBAMH,
U3Yy4YeHUE Pe3yJbTaTOB KOPPO3UH METAIIJIOB (BO3MOKHO UCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), OCOOCHHOCTEN B3aUMOICHCTBUSI OKCUIA KaJIbIUs U HATPHSI C
BOJIOM (BO3MOYKHO MCIIOJIB30BAHUE BUIEOMATEPUAIIOB), UCCIICIOBAHNE CBOMCTB
YKECTKOM BOJbI, IPOLIECCa TOPEHUS Keye3a B KUCI0poie (BO3MOKHO
UCII0JIb30BAaHUE BUICOMATEPUAIIOB), MPU3HAKOB MIPOTEKAHUS Ka4eCTBEHHBIX
peaKkiii Ha MOHBI: MarHusl, KaJbIlHs, AIIOMUHUS, ITMHKA, *xene3a (1) u sxenesza
(1), menum (1), HaGMFOIEHNE U OITMCAHKE MTPOIIECCOB OKPANTUBAHUS TIAMECHU
MOHAMHU HATPUS, Kaaus U KaJbIus (BO3MOKHO UCIOJb30BAHUE BUACOMATEPUATIOB),
HCCIIeI0BaHNEe aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U THAPOKCHIA
[MHKA, PEeIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelilne MeTaibl U ux
COCJIMHEHUSD.

XuMHS U OKPY/KAKOIIAS CpeAa

BemecTBa 1 Marepuaiibl B IOBCETHEBHOM KU3HU YellOBEKa. bezonmacHoe
MCITOJIb30BAaHUE BEUIECTB U XUMUUECKUX peakiyil B ObITy. [lepBas momomis npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpY Karollel cpe/ipl (IpeaenbHas JomyCcTUMast
KOHIIeHTpauus Beuiects, ganee — [1/1K). Poias XxuMuu B pemieHun 3K0JI0TH4eCKIX
npo0iaem.

XUMHYECKUMN IKCIIEPUMEHT:

u3ydeHue o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE
MaTepHuabl).

MexknpeaMeTHble CBA3H

Peanuzanust MexXnpeaMETHBIX CBS3EH NPU U3YYEHUH XUMHH B 9-M Kilacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX
IOHSTUH, TaK Y MTOHIATUH, ABJISIOIIUXCA CUCTEMHBIMU JJIS1 OTJAEIIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0111e ecTeCTBeHHO-HAYyUYHbIE TOHATHS: HAy4HbIN (DaKT, TUNOTE3a, 3aKOH, TEOPU,
aHanu3, CUHTE3, KjaccuuKalus, NepuogUIHOCTb, HAOJII0IeHHE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBINA 3 (PEKT,
TEXHOJIOTHsI, MATEPUAJIBI.

du3znka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIBI,
PaINO0aKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUM 3apsi/l, TPOBOIHUKH,
MOJTYTIPOBOIHUKH, TUDJICKTPUKH, POTOIJIEMEHT, BEIIECTBO, TEJIO, 00bEM,
arperaTHoe COCTOSTHHE BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTATTMYECKAsI
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peIieTKa, CIUIaBbl, (PU3MYECKUE BEJTMYUHBI, €IMHUIIBI U3MEPECHUS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3B€3/1bl, COJIHIIE.

buonorus: q)OTOCHHTCB, JAbIXaHHC, 6I/IOC¢)epa, 9KOCUCTCMA, MUHCPAJIbHBIC
y,[[06peHI/IH, MUKPOI3JICMCHTBI, MAKPOJ3JICMCHTHI, ITUTATCIIbHBIC BCIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, TIOJIC3HBIC
WCKOTIaeMbIE, TOIUTHBO, BOJIHBIC PECYPCHI.

[Tnmanupyemsble pe3ynbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa

JIM4HOCTHBIC PE3YJIbTAThI

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs
JIOCTUTalOTCS B XOJI€ O0yYEHHUsI XUMUU B €IMHCTBE YU€OHON M BOCIUTATEIbHON
NEATEIIBHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUUCKUMMU
COLIMOKYJIbTYPHBIMHU U 1YXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMH, IIPUHATHIMU B
oO11ecTBe MpaBUJIaMyd U HOpMaMH MOBEJEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALIMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh O0YUYaIOIINXCS
PYKOBOJCTBOBATBHCS CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIUN 1
pacILIMpEeHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) MATPHOTHYECCKOI'0 BOCIIMTAHUA

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEINIO, TOHUMAHHS 3HAYCHUS] XUMUYECKOW HAYKHU B )KU3HU
COBPEMEHHOT0 00I1IeCTBa, CIIOCOOHOCTH BIAAETh TOCTOBEPHON HH(pOpMALUE O
MEPEIOBBIX TOCTHXKEHUSIX U OTKPBITUIX MUPOBOM U OT€UECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOIICTBE MHUpa U OOIECTBA;

2) rPaKAaHCKOr0 BOCIUTAHMS:

MPEJICTABICHUS O COIMAIBHBIX HOPMAX U MPABUIIAX MEXKIMYHOCTHBIX OTHOIIECHUM
B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TBOPUYECKON U IPYTUX BUJIAX JAEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JIEATELHOCTH MPU BBHITTOJTHECHUH
y4eOHBIX, TO3HABATEIbHBIX 33124, BHITIOJHEHUN XUMUYECKUX IKCIIEPHUMEHTOB,
CO37IaHUH YYEOHBIX TIPOEKTOB, CTPEMJICHHSI K B3AMOTIOHUMAHUIO U
B3aMMOTIOMOIITH B TIPOIIECCE ATOM y4eOHOM AeSTENHbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE IMTOBEJICHUE U MOCTYIIKU CBOUX TOBAPUIIEH C MO3UIMN HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUH MOCTYIIKOB;
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3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PCHYCCKUC ITPCACTABJIICHHA O BCUICCTBC U XUMHUYECKOMN pCaKkuunu,
COOTBCTCTBYIOINEC COBPCMCHHOMY YPOBHIO PA3BUTHUA HAYKH U COCTABJIAOIINC
OCHOBY JIs1 HIOHUMAHUA CYIIHOCTHU Haquoﬁ KapTHUHBI MUpa, IIPCACTAaBJICHUA 00
OCHOBHBIX 3daKOHOMCPHOCTAX Pa3BUTHUA ITPHUPO/AbI, B3AMMOCBA35AX YCIIOBCKA C
HpHpO,Z[HOﬁ CpCI[OfI, O pOJIM XMUMHH B ITIO3HAHHUHN 3TUX BaKOHOMepHOCTCﬁ;

M03HABATEIbHbIE MOTUBBI, HAMPABJICHHBIC HA MTOJTYY€HHUE HOBBIX 3HAHUH 110
XUMHUHU, HEOOXOIUMBIC JIJIs1 0ObSICHEHUSI HAOJIFOJaeMbIX MPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, HHPOPMAITMOHHON M YUTATEIBCKON KYJIbTYPhI, B TOM YUCIIC
HaBBIKOB CAMOCTOSTEIILHON Pa0OTHI ¢ YUEOHBIMH TEKCTaAMH, CIIPABOYHOM
JUTEPATypOU, TOCTYITHBIMU TEXHUYCCKUMHU CPEeACTBAMHU HH(GOPMAIITMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYUYCHUIO U MO3HAHUIO, JII00O03HATEIbHOCTh, TOTOBHOCTD U
CIIOCOOHOCTH K CaMO00OPa30BaHHUIO, MPOSKTHOMN U HUCCIIEIOBATEIHCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS O0y4Y€HUS B
JlabHEHIIEeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHME MEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3JI0POBBII 00pa3 KM3HU, OCO3HAHKE TIOCIIC/ICTBUN U HEIIPUATHE
BpPEIHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KypEeHHS),
HEO0OXOIMMOCTH COOTIOICHUSI TIPaBUJI O€30IIaCHOCTH MPH 00OpaIlleHUH C
XUMUYECKAMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUIECKOMY M3yUEHUIO Mpodeccuii U Tpy/a pa3IndaHoro poja,
yBaXEHUE K TPYLy U pe3yibTaTaM TPYAOBOU JEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XMMHUH, OCO3HAHHBIN BBIOOD
WHUBUTyAJIbHON TPACKTOPUHU MIPOJIOJKEHUSI 00pa30BaHUs C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTIEITHON PO ECCHOHAIBHON ACSITSIBHOCTH U Pa3BUTHS HEOOXOAMMBIX YMCHHH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGHEeCCUOHATBHOM CPEJIe;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:

HKOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MTPUPO/Ie KaK UCTOUHUKY KM3HU Ha
3emJie, OCHOBE €€ CYILIECTBOBAaHUS, IOHUMaHHUE LIEHHOCTH 310POBOTO U
0e3omacHOro oopasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nUecKkoMy U MCUXUUYECKOMY 310pOBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
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npaBui 0€30MACHOIO MOBEAEHUS ITPU padOTe € BEIIECTBAMM, a TAK)KE B CUTyalUsX,
YIPOXKAOIINX 310POBbIO U )KU3HU JTIOAEH;

CHOCOOHOCTH NMPUMEHSTH 3HAHUSI, IT0JIy4aeMbIe IPU U3yUYEHUU XUMUH, I
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEW NPUPOJHON CPENOU, ISl TOBBIIICHUS
YPOBHSI 3KOJIOTHYECKON KYJIbTYpbl, 0CO3HAaHHUS II100aIbHOI0 Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH MX PEIICHUs IOCPEACTBOM METOJOB XUMHUH,
DKOJIOTHYECKOTO MBIIUIEHUS, YMEHHUs PYKOBOJICTBOBATHCSI UM B IT03HABATEJILHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl

B cocraBe mMeTanpeMeTHBIX pe3yIbTaTOB BbIIEISAIOT 3HAUMMbIC JJI51
(dbopMUpOBaHU MUPOBO33PEHUs O0LIIEHAYYHBIC TIOHATHUS (3aKOH, TEOPHUs,
NPUHIUI, TUIIOTE3a, (AKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U Jp.), KOTOphIE
UCITIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETaX U MO3BOJIAIOT HA
OCHOBE 3HaHUU U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTUHE MUpPA, U YHUBEpCAIbHbIE yUeOHbIE 1eCTBUS (TI0O3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOPBIE 00eceunBatoT ()OPMUPOBAHHE
TOTOBHOCTHU K CAMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYILECTBICHHUIO Y4eOHOM
NEeSATEIbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBnle Jjorunueckue a1eicTBUA:

YMEHHSI UCIIOJIB30BATh IPUEMBI JIOTUYECKOI'O MBILIJICHUs [IPU OCBOCHUH 3HAHUM:
pacKpbIBaTh CMBICT XUMUYECKUX MOHIATHH (BBIAEIATh UX XapaKTEpPHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C IPYTMMH MOHATHIMHU ), UCIIOJIb30BaTh MOHATHUS AJIs
OOBSCHEHHUS OTACNIbHBIX (PAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U KPUTEPHUH
JUTs KJacCU(UKaIIM XUMUYECKHX BEILIECTB U XUMUYECKUX PEAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CJIEJACTBEHHBIE CBSI3U MEXKIY 00bEKTaMU U3YUEHUS,
CTPOUTH JOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, 10 aHAJIOTUH),
JIe71aTh BBIBOJIBI U 3aKJIIOYCHUS;

YMEHHE NPUMEHATH B IIPOLIECCE TO3HAHUS MOHATHUSA (IPEIMETHBIE U
MeTarpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEITH, UCTIOIb3YEMbIE B XUMHUH,
peo0pa3oBbIBAThH MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJICITBHBIC TTPEACTABICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUUECKast opMysia U ypaBHEHUE
XUMHUUYECKOUN peakluy — MpHU pelieHur yaeOHO-TT03HABATENIbHBIX 33/1a4, C yYETOM
ATUX MOJICJIBHBIX MPEACTABICHUN BBISBIIATH U XapaKTEPU30BATh CYIIIECTBEHHBIC
MIPU3HAKUA U3y4aeMbIX 00BEKTOB — XUMUUECKUX BEIECTB M XUMUYECKUX PEaKIIUH,
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BBIABJIIATD O6IHI/IC 3dKOHOMCPHOCTHU, IPUIHUHHO-CJICACTBCHHBIC CBA3H U
IMPOTHUBOPCHUUA B U3YUACMBIX IIPOLECCAX U SABJIICHUAX.

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

YMCHHC HMCIIOJIb30BATh TOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA
IIO3HAaHHUA, a TAKXKC B KQUYCCTBC OCHOBBI JJI CI)OpMI/IpOBaHI/IH THUITOTE3HI I10
IMPOBCPKC MMPAaBUJIbHOCTH BbICKA3bIBACMbIX CY)KHCHHﬁ;

npUOOpEeTEeHNE ONbITA MO IJIAHUPOBAHUIO, OPraHU3ALUU U TIPOBEACHUIO
YYEHHUYECKHUX SKCIEPUMEHTOB, yMEHUE HAOII01aTh 3a XOA0M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €0 Pe3yibTat, GOPMYyINPOBATh 0000IIEHUS U
BBIBO/IBI IO PE3YJIbTaTaM IPOBEIECHHOIO OMBITA, UCCIEIOBAHUS, COCTABISATh OTUET
O IIPOJIEJIaHHOM pabdoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BbIOMPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS, TOTYYAEMYIO U3 PAa3HBIX HCTOYHUKOB
(HayYHO-TIONYJIApHAs JUTEPATYpa XUMUYECKOTO COAECPKaHUs, CIPABOYHbIE
ocoOusi, peCypchl HHTEPHETA), KPUTHUECKH OLIEHUBATh IPOTUBOPEUHBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE PUMEHTh Pa3IMUHbIE METO/IbI U 3alpOChl IPU MTOUCKE U 0TOOpE
uH(GOpPMaIIMU ¥ COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JIJIsl BBIIOJIHEHUS
yu€OHBIX 1 IM03HABATENIbHBIX 3a/1a4 OIPEICIICHHOIO TUIA, IPUOOPETEHUE OIBITA B
00J1aCTH UCTIOJIb30BaHUsI THPOPMAILIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHUH,
OBJIaJIEHNE KYJIbTYpPOIl aKTUBHOT'O UCIIOIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENbHO BBIOUPATh ONTUMAJIbHYIO (POPMY MpeaCcTaBIeHUs MH(pOpMAUU U
WJUTFOCTPUPOBATH PEIlIaeMble 33/1a4l HECIOKHBIMH CXEMaMHU, JUarpaMMaMH,
apyrumu opmMamu rpaduku ¥ BX KOMOWHAIIUSMU,

yYMEHUE UCIO0JIb30BaTh M aHAIM3UPOBATH B MPOIEcce yueOHOM U
UCCJIEI0OBATENCKON JeATEIbHOCTH HH(POPMAITHIO O BIUSHUU TPOMBIIINICHHOCTH,
CEJIbCKOI'0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN TPUPOAHOMN
CpEBbl.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeCTBUS:

YMEHHSI 3a]1aBaTh BOIIPOCHI (B XO€ Axaiora u (Win) IUCKYyCCUHU) MO CYILIECTBY
o0cyx/1aeMoi TeMbl, POPMYIUPOBATH CBOU MPEITIOKEHUS] OTHOCUTEIIHHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a/1auu;
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YMEHHUSI IPEICTABISATh MOJTYyUYECHHbBIE PE3YyJIbTAaThl I03HABATEILHON JIEITEIIbHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAINIO PE3YJIbTATOB BbIITOJIHEHHUS
XUMHUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OMbITA, 1a00PaTOPHOUM pabOTHI IO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

YMEHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
ITIO3HABATEJILHOM U UCCIIEA0BATEIBCKOMN NESITENbHOCTH IIPU PELLIEHUN
BO3HHKAIOIIMX MTPO0JIEM Ha OCHOBE y4eTa OOIIMX UHTEPECOB U COITIACOBAHUS
no3uIuil (00Cyx1eHus1, 0OOMEH MHEHUSMU, MO3TOBBIE IITYPMbI, KOOPAHHALIUSA
COBMECTHBIX JEHUCTBUM, ONPEIEICHNE KPUTEPUEB I10 OLICHKE KayeCcTBa
BBIIIOJIHEHHOM pabOTHI U Ap.).

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

YMEHHE CaMOCTOSTEIBHO ONPEAETATH IIeNIN ACSITeTbHOCTH, TNIAHUPOBATH,
OCYIIECTBIIAThH, KOHTPOJIMPOBATH U MTPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NesTEeILHOCTD, BHIOUpaTh Hanboee 3pPpeKTUBHBIE CIIOCOOBI pellieHNs YUeOHbIX U
MO3HABATEIIbHBIX 33/1a4, CAMOCTOATENIHO COCTABIIATh UM KOPPEKTUPOBATH
MPEIIOKEHHBIN aJITOPUTM JIEUCTBUM MPHU BHITIOJIHEHUH 3a/IaHUM C YIETOM
MOJIYYeHHS] HOBBIX 3HaHUM 00 M3ydyaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIIUAX,
OIICHMBATh COOTBETCTBHE MOJIYUYEHHOT'O PE3yJIbTaTa 3asBJICHHON 11€711, YMEHHE
WCITOJIB30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, TIPEyIaraeMble B YCIIOBUH 3aTaHUN.

HPGIIMCTHBIC PE3YJIbTAThL

B cocTtaBe nmpeaAMeTHBIX pe3yJbTaTOB IO OCBOECHUIO 0053aTEIbHOTO COIEPKAHUS,
YCTaHOBJICHHOTO JTAHHOM (efiepalibHOM paboueil MporpaMMOH, BBIIEIISIOT:
OCBOCHHBIEC 00YYAIOITUMUCS HAYYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEHCTBHI,
cnierupuyecKue s MPEeIMETHON 00JacTH « XUMHUSI», BUJIBI IEITEIILHOCTH TI0
MOJIYYSHHUIO0 HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, PE0OPa30BAHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

8-i kiace

K koniry oOydenus B 8-m kJj1acce rnpeaMeTHbIC pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAFOIINXCS YMEHU:

PaCKpBIBATH CMBICIT OCHOBHBIX XUMUYECKUX MTOHATUI: aTOM, MOJIEKYJIA,
XAMHWYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH
(oHOpOIHAsI M HEOAHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast
JIOJISI XUMHUYECKOT0 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00beM, OKCHJI, KUCIIOTa,
OCHOBAHME, COJIb, JICKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKast
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peakius, KiiacCu(puKaIus peakiyii: peaKkIiui COSTUHEHUS, PEAKIIUN Pa3I0KECHUS,
peaKkIMK 3aMelIeHUs], peakuu 0OMEeHa, FK30- U SHAOTEPMUYECKUE PEAKILIUH,
TEII0BOM (D PEKT peakiuu, apo aToMma, SJIEKTPOHHBIN CIOM aToMa, aTOMHas
opOuTaNb, paguyc aToMa, XUMUYECKas CBS3b, MOJSIPHAS U HEMOJIsIpHas
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, AHUOH, pacTBOp, MaccoBasi A0JIs
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUsI) B PaCTBOPE;
WJUTEFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUNA U IPUMEHSTh 3TU
MOHSATHSI TIPYU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;
WCITOJIB30BATh XUMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJICHUS ()OPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
ONPEIeNATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX, CTETICHb
OKHUCIICHHUSI DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K
OTIPEICTICHHOMY KJIACCy COeAMHEHUH 10 (popMyiaM, BUT XUMHUYECKOU CBSI3H
(KOBaJICeHTHAsl M MIOHHAsI) B HEOPTaHUYECKUX COCAMHECHUSIX;
packpeiBath cMbIci [lepuoanueckoro 3akona J1.11. Menneneesa:
JIEMOHCTPUPOBATh IOHUMAaHUE MTEPUOANIECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX 3JIEMEHTOB OT MX IMOJ0KEHUs B [leproauyeckoii cucteme, 3aKOHOB
COXPaHEHHMS MacChl BEILIECTB, NOCTOSTHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4€HUs, 3aKOHa ABOTAJIpO;
OIKCHIBATH U XapaKTEPHU30BaTh TabIMuHy0 hopmy I[lepronuyueckoit cucTeMsl
XUMHUUYECKHUX JJIEMEHTOB: pa3inyaTh MOHITHUS «TJlaBHas noArpynmna (A-rpymnmna)» u
«mobouHas noarpynna (b-rpynna)», mansle U 00JIbIINE EPUObI, COOTHOCUTh
0003Ha4YeHus1, KOTOpbie UMetoTCs B Tabuie «llepuoandeckas cucrema
xuMHu4eckux aneMeHToB .M. MenaeneeBay ¢ YMCIOBBIMUA XapAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUUYECKHUX DJIEMEHTOB (COCTaB U 3apsij siipa, 0011ee YuCiio
AIIEKTPOHOB U PacCHpeIeICHUE UX MO JIEKTPOHHBIM CIIOSIM);
KJIacCU(DUIIMPOBATH XUMUYECKUE IIIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110
TerioBoMy b dexTy);
XapaKTepu30BaTh (OMUCHIBATH) O0IME XMMHUYECKHUE CBOMCTBA BEUIECTB PA3TUYHBIX
KJIACCOB, MOJITBEPK/Iasd ONMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaY€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAIICHUN B PA3IUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MAaCCHI BEIIIECTB,
MaCCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTa M0 PopMyJie COeAUHEHUSI, MaCCOBYIO
JIOJTIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU
peaxKuuu;
MIPUMEHATH OCHOBHBIE OTIEPAIlMHA MBICIUTEILHON I€TEIbHOCTH — AHAJIU3 U
CHUHTE3, CpaBHEHHE, 0000IICHHE, CHCTEMAaTH3aINI0, KJIAaCCU(PUKAIINIO, BRISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€W — JJIsl U3YUEHUsI CBOMCTB BEILIECTB U
XUMHUYECKUX PEAKINH, €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOJIIOICHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN );
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CJICJIOBATh MPaBUIIAM IOJIb30BAHUS XMMHYECKOH TIOCYI0H M 1TaOOpaTOPHBIM
000pyZI0BaHUEM, & TAK)KE TPaBUIaM OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU TI0 BBIITOJHEHHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB TI0
TOJIYYCHHIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (BOJIOPOJIA M KHCIOPO/Ia),
IPUTOTOBIICHUIO PACTBOPOB C ONPECICHHON MacCOBOM JI0JICH paCTBOPSHHOTO
BEIIECTBA, IJIAHUPOBATH M MPOBOJIUTH XUMUYECKUE IKCTICPUMEHTBI T10
pacro3HaBaHUIO PACTBOPOB IIEJI0YCH U KUCIOT C TIOMOIIbI0 HHIUKATOPOB
(makmyc, heHondTaICH, METHIIOPAHXK U p.).

9-#1 Kiace

K koniry oOyuenust B 9-m kij1acce rnpeMeTHbIE pe3ysbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

PACKpBIBaTh CMBICI OCHOBHBIX XUMAYECKUX MOHATUN: XUMUYECKAN DJIEMEHT,
aToOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, POCTOE BEIIECTBO, CII0KHOE BELIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuus, XUMUYECKas CBs3b, TEIUIOBOM 3(PPEKT peakinu, MOJib, MOJSPHBII 00bEM,
pacTBOP, MIEKTPOJIMTHI, HEDJIEKTPOIUTHI, DJIEKTPOIUTUYECKAs JUCCOLUALINS,
peakuuu HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOE paBHOBECHE, 0OpaTUMBbIE U
HeoOpaTUMBbIE peaKllii, OKUCINTEIbHO-BOCCTAHOBUTEINIbHbIE PEaKLIUU,
OKHUCIIUTEIIb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE, aJUIOTPONIN,
amM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs, METAIJTNYECKas] ),
KPUCTAJUINYECKAs PEMIETKA, KOPPO3HUsI METAIIOB, CILIABBI, CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo nonyctuMas konuentpanuns 11K BemecTsa;
WJUTKOCTPUPOBATH B3aNUMOCBS3b OCHOBHBIX XUMHYECKUX OHATUN U IPUMEHSATH 3TH
MOHSATHSI TIPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsl COCTaBIEHUsS (POPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEEIIATh BaJICHTHOCTD U CTEIIEHb OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTD BELIECTB K OIPEICICHHOMY
KJIacCy COeIMHEHUi 1o ¢popMyiaM, BUJ XUMUUECKON CBSA3H (KOBaJCHTHAs,
VOHHAsl, METAJNINYECKAsA) B HEOPTaHWYECKUX COEIMHEHUSIX, 3aps]l HOHA 110
XUMHUYECKOH opMyJie, XapaKTep Cpelibl B BOJHBIX paCTBOPaX HEOPTraHMUYECKUX
COCIMHEHUH, TUII KPUCTAIUIMYECKOMN PEIIETKA KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMbICH lleprnoanueckoro 3akona /.M. Menneneesa u
JEMOHCTPUPOBATH €r0 MOHMMAHUE: OMKUCHIBATH U XapaKTEPU30BaATh TAOIMUHYIO
bopmy Ileprnonnyueckoi CHCTEMbI XUMUYECKHUX JIEMEHTOB: pa3inyaTh MOHITHUS
«rnaBHas noarpynmna (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)», massie u
OoJbIIME TePUOAbl, COOTHOCUTH 0003HAYEHUsI, KOTOPbIE UMEIOTCA B
NEePUOINYECKOMN TabuIIe, C YUCTOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij AJipa, 00IIee YHUCIIO0 FIEKTPOHOB U
pacrnpezielieHue X MO IEKTPOHHBIM CJI0SIM), 00BICHATH 00II1e 3aKOHOMEPHOCTH

21



B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUN B MPEeIax MajbIX TIEPUOIOB
U TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(DUIIMPOBATH XUMUYECKUE FIIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKkuu (TI0 YUCITY U COCTABY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110
TerIoBoMy 3G (dEKTyY, 10 UBMEHEHUIO CTENICHEH OKUCIICHHS] XUMUYECKUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIUE U cielUpUIECKUe XUMUYECKHUE CBOMCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsl OMMMCAHNE TPUMEPAMHU
MOJICKYJIIPHBIX U HOHHBIX YPABHEHHUHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITN;
COCTaBIISATh YPABHEHUS AJICKTPOJIMTUUECKON JUCCOIUALIUY KUCTIOT, IIeJI04eil 1
COJICH, MOJHBIE U COKpAIICHHBIE YPaBHEHUS PEAKIM HOHHOTO OOMEHa, ypaBHEHUS
peaKkIuii, TOATBEPKAAIOIIUX CYIIIECTBOBAHUE T€HETUYECKON CBSI3H MEXKTY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacCKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIIUii;

MPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUI B PA3JIMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa 10 (HOpMyJie COSTMHEHUSI, MACCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM
peaKIuu;

co0JIr01aTh IpaBuJjia MOJIb30BaHUSI XUMUYECKOUM MOCY101 U 1abOpaTOPHBIM
o0opyioBaHUEM, a TaK)Ke MpaBuiia oOpalleHus C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITTOTHEHHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB 11O
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YIJIEKUCIIOIO ra3a);
MPOBOJIUTH PEAKITNH, TIOITBEPKAAIONTNE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX
BEII[ECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPUI-, OpOMUI-, MOAMI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHHUS U HOHBI
M3YYEHHBIX METAJIOB, TPUCYTCTBYIOININE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX
BEILIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIILHON JAESTEIHHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIICHNE, CHCTEMATHU3aIIMIO, BBISIBIICHUE IPUUYUHHO-
CJIEACTBEHHBIX CBS3€M — JJIs1 U3YUYECHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKLUM,
€CTEeCTBEHHO-HAYUYHbIC METO/IbI TO3HAHUS — HAOJIIOICHUE, U3MEPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN ).

[Tepeuens (koaudukaTop) pacpeaesICHHBIX M0 KJIaccaM MPOBEPSIEMbIX
TpeboBanwmii k pesynabraramMm OOIT OOO u >1eMeHTOB coepKaHUs TI0O XUMUU

8-i1 KITIACC

IIpoBepsiemble TpeOOBaHus K pe3yjabTaTaMm ocBoennss OOII
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Kox npoBepsiemoro pe3yiabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI
0011 000

1

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

11

PACKpHIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHSATHI: aTOM,
MOJIEKYJIa, XUMUYECKHH 3JIEMEHT, IPOCTOE BEIECTBO,
CJIO’KHOE BEIIECTBO, CMECh (OHOPOHAS M HEOAHOPOIHAS ),
BAJICHTHOCTh, OTHOCHTEJbHASI aTOMHAsI U MOJICKYJIsIpHAs
Macca, KOJIM4eCTBO BEIIEeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHNUH,
MOJISIPHBIN 00BbEM, XMMUYECKasl peaklus, KiacCUPHKaLUsI
pEaKIMii: peakluy COSANHEHHS, PEaKIIUU Pa3IIOKECHUS,
pEaKIUK 3aMeIeHNs, peakui 0OMeHa, 9K30- U
HHJIOTEPMHUUYECKHE PEAKIINHU, TETIIOBOM A (EKT peakiu,
pacTBOp, MaccoBasi 10y BeulecTBa (IPOLEHTHAS
KOHLIEHTpAllUs1) B pacTBOPE

1.2

WTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX
MOHSITHIA U IPUMEHSTh TH ITOHSATHS IPU ONMCAHUY BEIIECCTB
U UX MIpeBpaleHHA

1.3

MCII0JIb30BaTh XUMHUUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHUS
(dopMyJ1 BELIECTB U YpaBHEHUN XUMUUYECKUX peaKLnii

1.4

PaCKpBIBATh CMbICII 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKOHa ABOTajpo

1.5

ONpeCaACIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX
COCIUHCHHUAX

1.6

KJIacCU(UIUPOBATh XMMUYECKHE PEAKIIUH (10 YHCITY
COCTaBYy YYaCTBYIOILIUX B PEAKLUU BEILIECTB, [10 TEIUIOBOMY

dpdexty)

1.7

BBIUUCJIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYTO
MacCcChlI BEIICCTB

1.8

BBIYUCIIATH MACCOBYIO JIOJII0O XUMHUYECKOTO 3JIEMEHTA 110
dbopMyIe coeTuHeHuUs,

1.9

BBIYUCIIATE MaCCOBYIO JJOJIIO BCHICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHO-HAyYHbIE METO/IbI MO3HAHUS -
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN M MBICIICHHBIH )

ITo Teme: «BaxHenme npecTaBUTEIN HEOPraHUYECKUX
BELIECTBY

2.1

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MTOHITHIA:
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONPEAEIIATh NPUHAJIEKHOCTD BELECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH 1o popMynam
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Kox npoBepsiemoro pe3yiabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI
0011 000

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHUYCCKUC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMHIECCKIE
CBOICTBA BEIIECTB PA3IMYHBIX KIACCOB, TIOATBEPIKIAS
OIKCaHKE TPUMEPAMHU MOJICKYIISIPHBIX YPaBHCHHI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUI

2.5

IMIPOrHO3UPOBATH CBOMCTBA BENIECCTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BOSMOXHOCTH MMPOTCKAHUA
XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIOBUAX

2.6

CJIEZIOBATh MPABHUJIAM IT0JIb30BAHUSI XUMHUECKOU TIOCY IO U
mabopaTOpHBIM 000PYI0OBAHUEM, A TAKXKE ITpaBUIaM
oOpalIeHus C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOJTHEHUIO JIA0OPATOPHBIX
XHUMHUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO
ra3000pa3HbBIX BEIIECTB (BOJOPOIa U KUCIOPOa),
MPUTOTOBIICHHIO PACTBOPOB C ONPEICIEHHON MAaCCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA, TNIAHMPOBATH U
MIPOBOJIUTh XUMHUYECKHE IKCIICPUMEHTHI 10 PaCcIiO3HABAHHIO
pPacTBOPOB IIENIOYEH M KHCIIOT C MOMOIIBIO WHAUKATOPOB
(maxkmyc, penondranenH, METUIOPAHX U APYTUe)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

ITo Teme: «Ileproanueckuii 3akoH u Ilepuoanueckas
cucteMa xuMudeckux sneMmeHToB /. 1. Meneneena.
CtpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIAN

3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKHUX MOHATUH: PO
aToma, SJIEKTPOHHBIN CII0I aTOMa, aTOMHasi OpOUTaJIb,
paanyc aroMa, XMMHYECKasi CBA3b, MOJISIPHAsl U HEMOJISIPHAS
KOBAJICHTHAA CBA3b, DJICKTPOOTPULATCIBHOCTh, HOHHAA
CBsI3b, HOH, KATUOH, aHHOH, CTCTICHb OKHUCIICHUS

3.2

KJ'IaCCI/I(bI/IIlI/IPOBaTI) XUMHNYECKHUEC 2JICMCHTBI

3.3

ONMCHIBATh M XapaKTepHU30BaTh TAOIUUYHYIO (GOpMY
ITeproanueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB!
pa3ianyaTh NOHATUA «IJ1aBHas noArpymnmna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynmna)», «masnsie» U «O0IbIINe)
HEepUOAbI

3.4

packpsiBaTh cMbIci [lepuoanueckoro 3akona J[.1.
MeHnneneeBa: JEMOHCTPUPOBATH TOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT UX MOJ0XeHuA B [lepuoanyeckoii cucreme

3.5

COOTHOCUTH 0003HAYCHHSI, KOTOPHIE UMEIOTCS B TAOIHUIIE
«Ilepuoamyeckas cucrema XUMU4YeCKuX 3yemeHToB [1.1.
MenneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS
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IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI
0011 000

aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sapa,
oO11ee YuCIIo 3JIEKTPOHOB U pacIpeielIeHHe UX 10
AIIEKTPOHHBIM CJIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKUCIICHUSA 3JIECMCHTOB B 6I/IHapHBIX
COCAUMHCHUAX

3.7

OnpeaciIATb BUI XHUMHYCSCKOH CBSI3U (KOBaJ'IeHTHaSI n
I/IOHHaSI) B HCOPIraHNMYCCKUX COCANHCHUAX

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1

HepBOHa‘laHBHBIe XUMHUYCCKHUC ITIOHATUA

11

Hpe,[[MeT XUMUH. POJb X¥MMHH B )KU3HU YE€IOBEKa. XMMHUS B CUCTEME HayK. Tenau
BemecTBa. u3ndecKre CBOICTBA BEIICCTB. AFpCFaTHOG COCTOSsIHHEC BCIIICCTB

1.2

[TonsTre o MmeTogax mo3HaHus B XuMuu. Unctelie BemecTBa U cMecu. CriocoOsl
pas3aeneHus cMecen

1.3

ATOMBI M MOJIEKYJIbl. XUMUYECKUE 3TIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTblie u coXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

XumMuueckas Q)opMyna. BanleHTHOCTh aTOMOB XMMHUUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA COCTaBa BCUICCTB. OtnocurenpHas aroMHasg macca. OTHOCUTENIbHAS
MOJICKYJISIpHAss Macca. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

1.5

KonnuectBo BemectBa. Mosib. MossipHast Macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacy€rel o hopMynaM XMMHYIECKHX
COeTUHEHUN

1.6

dusndeckue U XUMHUYECKUE IBICHUI. XUMHUIECKast peakuuga u eé IIPpHU3HAKH. 3akoH
COXPaHEHHUS MacChl BelIeCTB. XUMUYecKue ypaBHeHUs. Kimaccudukamsi XuMH4IeCKIX
peakuuii (CoeuHEeHus, Pa3I0KEHUs, 3aMEIICHHs, OOMeHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKON TIOCYJOH, C TpaBUIaMU pabOTHI B
naboparopuu U npuéMaMu oOpaileHus ¢ 1abopaTOpHbIM 000pyI0BaHUEM, U3YUYEHUE U
ornucaHue (U3NYECKUX CBOMCTB 00pa3I|0B HEOPraHMUECKUX BEIIECTB, HAOIOICHHUE
¢bu3nveckux (TUTaBJIeHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caXxapa B CTYIKE, KUTICHUE H
KOHJIEHCAIlUs BO/IbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE METHOW MTPOBOJIOKH,
B3alMO/ICIICTBHE MeJIa C KUCIIOTOMN) SIBICHUH, HAOII0IeHUE U ONHMCAaHNEe IPU3HAKOB
NPOTeKaHUs XMMUYECKHUX peakuil (pa3fiokeHune caxapa, B3auMoJielicTBUE CepHOM
KHMCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau(ll) npu narpesanuu,
B3aMMO/IeiicTBHE kene3a ¢ pactBopoM conu Meau(ll), uzydenue cnoco6oB pazaeneHus
cMecei (¢ TOMOIIBI0 MarHuTa, GUIBTPOBAHKE, BBITAPUBAHUE, TUCTUILISIIHS,
xpomarorpadus), MpoBeACHNE OYUCTKHA TOBAPEHHOM COMIM, HAOIIOCHNUE U OTIMCaHUe
pe3yabTaTOB MPOBEJCHHUS OTIBITA, MILTFOCTPHPYIOIIETO 3aKOH COXPAaHEHHS MacCHI,
CO3/IaHHE MOJIENEH MOJIEKYI (IIApPOCTEPHKHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB
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Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 37€MeHT U IPpOCTOE BEIMIECTBO.
Haxoxaenue kucnopoia B mpupojie, Pu3ndecKue 1 XUMHUIECKHE CBOMCTBA (peakuu
ropenus). Oxkcuapl. [Ipumenenue kucnopoaa. CriocoObl MOJyUYeHHs KUCI0PO/1a B
nabopaTtopuu U MPOMBIIUICHHOCTH. KpyroBopot kuciopoaa B mpupojae. O30H —
AJUTOTPOITHAS MOIU(UKAITUS KHCIIOPOIa

2.2

TennoBoit 3¢ (hexT XUMUUECKOH peakny, TEePMOXUMUYECKUE YPAaBHEHNUS, K30~ U
9HAOTEPMHUUYECKUE PEAKLMK. TOILNIMBO: Yroib U METaH. 3arps3HECHUE BO3/lyXa, YCUIICHHE
napHUKOBOro 3¢ dekra, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonopoa — sneMeHT 1 ipocToe BemecTBo. Haxoxaenue Bogopoaa B Ipupoie,
(du3nUecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CITIOCOOBI TToTyueHus. KucnoTe! u
coJIk

2.4

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnueckue cBoiicTBa BoAbl. Boaa kak pactsoputens. PactBopbl. HacsieHnHble u
HEHaCBILICHHbIE pacTBOPHI. PacTBOpUMOCTS BeliecTs B BoAe. MaccoBast 10Jis1 BELIECTBA B
pacTtBope. XuMuuyeckue cBoiicTBa BoJbl. OcHOBaHUs. Posb pacTBOpPOB B IpUPOJE U B
KU3HU 4enoBeka. KpyroBopoT Bozbl B ipupoe. 3arpsi3HeHne IpUPOIHBIX Boa. OXpaHa U
OYHCTKA PUPOJHBIX BOJ

2.6

Knaccudukanus Heoprannyeckux coeaunenuit. Oxcunpl. Knaccugukanus okcuaos:
cosieoOpa3yromie (0OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOJIe00pasyroIue.
Homenkinarypa okcunoB. @usndeckue 1 XuMHUYECKHE CBOIcTBa OKCHIOB. [lomyyenne
OKCH 0B

2.7

OcnoBanus. Knaccudukaiius ocCHOBaHUH: MIETOYU U HEPACTBOPUMBIE OCHOBAHHUSI.
Howmenkiarypa ocHoBaHMi. PU3HYECKUE U XUMUYECKHE CBOMCTBA OCHOBAHHUIA.
[Tonyuenue ocHOBaHMI

2.8

Kucnotsl. Knaccudukamus kucnotr. Homenknarypa kucinot. @u3nyeckue 1 XUMUIECKHEe
cBoricTBa KUCHOT. Psan akruBHocTn MetaiioB H.H. bekerosa. [Tonyuenue kuciaor

2.9

Comu. Homenknatypa cosneil. @u3nueckre 1 XuMUYecKHe cBoiicTBa cosell. [lomyyenue
coneit

2.10

I'eneTnyeckas CBA3b MCXKAY KilIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI

2.11

XUMHUECKUH SKCTIEPUMEHT: Kaue€CTBEHHOE OTIPENICIICHNE COIePIKaHusl KUCIOpOoia B
BO3/yXe€, OJIy4eHue, COOupaHue, paclo3HaBaHUEe U U3y4eHUE CBOIMCTB KUCIOPOAA,
HaOJI0ICHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHUSI BOSHUKHOBEHHS U
IpeKpalleHus ropeHus (moxapa), 03HakoMJIEHHE ¢ 00pa3liaMy OKCHUJIOB U OMTUCAHHE UX
CBOWCTB, MTOJTy4eHHEe, COOMpaHKe, pacliO3HaBaHUE U U3yYeHHE CBOMCTB BOJAOPOIa
(ropenue), B3aumo/eiicTBue Bogopoaa ¢ okcuaom menu(ll) (Bo3aMoxkHO Hcmonb30BaHne
BUJIEOMATEPHAIOB), Ha0JIt0IeHNEe 00Pa310B BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCClIeIOBaHNE 0COOEHHOCTEH pacTBOPEHUS BELIECTB C PA3IUMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM JOJIEN PACTBOPEHHOIO BEILIECTBA,
B3aMMOJICHCTBHE BOJIbI C METAJNIaMH (HATPUEM U KalblieM) (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), ONPEICIICHIE PACTBOPOB KHUCIIOT M MIETIOYEH ¢ TIOMOIIHIO
MH/IMKATOPOB, UCCIIEI0BaHNE 00Pa3I0B HEOPraHMYECKHX BEIECTB pa3IMYHbIX KJIACCOB,
HaOJI0ICHNE M3MEHEHUS OKPACKH WHAMKATOPOB B PACTBOPAX KHUCJIOT M MIETOYCH,
u3yueHue B3aumoencTust okcuaa meau(ll) ¢ pactBopoM cepHON KHUCIOTHI, KHUCIIOT C
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Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

MEeTaJUTaMH, PEAKLNil HEUTpaIu3aluu, MoJy4YeHHe HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIU, PEIICHHE SKCIIEPUMEHTAIBHBIX
3ana4 1o teme «BaxkHeiine Ki1acchl HEOPraHUYECKUX COeTMHEHUI

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMU4ECKUX 3i1eMeHToB J1.1.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

3.1

[IepBbie MONMBITKY KIACCU(PUKAUU XUMUYECKUX 31eMEeHTOB. [loHsATHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (ILIETIOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbI, TAJIOTCHBI, UHEPTHBIC
raspl). JJI€MEHTBI, KOTOpbIe 00pa3zyloT aMpOTepHbIE OKCUABI U TUIPOKCUIBI

3.2

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa XuMH4eCKux 3aeMentos J[. M.
Menpeneesa. Koporkonepuoanas u nnmuaHONEeproanast popmsl [lepuoamueckoit
cuctembl xumudeckux 3neMeHToB .M. Menneneea. [lepuoast u rpynmnbl. @u3ndeckuit
CMBICII TTOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIIEMEHTA

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tombl. DIeKTpOHBI.

CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB MEPBLIX 20 XUMHUUECKUX 3JIEMEHTOB
Ilepuonuueckou cucremsl .M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO 3JIEMEHTA
110 ero noJioxkeHuto B [lepnoanueckoii cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHHUS paJiiyca aTOMOB XMMUYECKHUX IEMEHTOB, METAJNINYECKUX
1 HEMETAJUIMYECKUX CBOMCTB IO Irpymmam U nepuojam. 3Hauenue llepuoanueckoro
3akoHa u Ileproanueckoil cucTeMbl XUMUYECKUX DJIEMEHTOB JUISl pPa3BUTHSI HAYKU U
npaktuku. J[.11. Mennenees - y4€HbI U IpaKJaHUH

3.5

Xumundeckas cBsi3b. KoBajeHTHas (OJspHAst U HEMOJISPHAs) CBA3b.
DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okuciieHus. OKHCIUTEIFHO-BOCCTAHOBUTEIILHEIC pCeakuru. HpOHCCCI)I
OKHCJICHHS B BOCCTaHOBJICHHI. OKUCIIMTEIIM U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH KCIIEPUMEHT: U3y4yeHUe 00pa3IoB BEIIECTB METAJUIOB U HEMETAJLIOB,

B3aMMOJEICTBUE THAPOKCUAA LINHKA C PACTBOPAMHU KHCJIOT U LIEJIOYEH, IIPOBEACHNE
OTIBITOB, MJUTFOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEeaKLIi
(ropeHue, peakiuy pa3ioKeHus, COeTUHEHNS)

9-it KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yabraTaMm ocBoeHusi OOIT

Kon MPOBEPAECMOro pesyjabTara

HpOBepﬂeMble NpeaAMETHBIC PE3yJIbTAaThbl 0CBOCHUS

OOI1 000
1 [To Teme: «BemiecTBO 1 XUMHUECKasT PEAKITUS
PacKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKHUX TTOHSITHH:
PacTBOP, FNEKTPOJIUTHI, HEIEKTPOJIUTHI,
1.1 ANEKTPOJIUTHYECKAS TUCCOIHAIUSA, PEAKIIUA HOHHOTO

oOMeHa, KaTalln3aTop, XUMHIECKOE paBHOBECHE,
oOpaTuMbie 1 HeOOpaTUMBbIE PEAKITNHU, OKHUCIUTEIBHO-

27




Kox npoBepsiemoro pe3yiabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThHI OCBOCHUS
0011 000

BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKUCIIUTEIb,
BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBJICHHE,
aII0Tponus, aMpOTEPHOCTh, XUMUYECKas CBSI3b
(KoBaJIeHTHas1, NOHHAs!, METAJUTMYECKast), KpUCTAILIIMUECKast
peleTKa, CIUIaBbl, CKOPOCTh XUMUYECKOU peaKIuu

1.2

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX
MOHSATUN U TPUMEHSTH ITH MOHSITHS MPU ONMUCAHUN BEILIECTB
Y WX MPEBpaILCHUI

1.3

COCTABJIATh YPABHEHUS DJICKTPOIIUTUUCCKOMN TUCCOIHAIIUN
KHUCJIOT, IIEJI0YEH U COJICH, MOJTHBIC U COKPAIIEHHBIC
YpaBHEHHUS PEAKIIMi HOHHOTO OOMEeHa

14

PacKpbIBaTh CYIIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKiuii HOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTrO OanaHca
ITUX PEaKIUN

1.5

MMpOBOAUTH paC‘léTH 10 YPaBHCHUIO XHUMHYCECKOM p€aKnuu

ITo Temam: «HemeTamisl 1 ux coequHeHUus» U «MeTajuibl 1
UX COEOUHEHUS)

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIIHE U CTICU(PUIECKUE
XMMUYECKHE CBOWCTBA MPOCTBIX U CIIOKHBIX BEILLECTB,
MOJTBEP>K/1asi ONMCAHNE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHUH COOTBETCTBYIOIMX XMMHYECKHX
peakuui

2.2

COCTaBJIATH YPABHCHHUA peaKHI/IfI, MMOATBCPIKAAIOIINX
CYHICCTBOBAHUC TeHETUYECKOH CBSI3U MCKAY BCIICCTBAMU
Pa3JINYHBIX KJIACCOB

2.3

MMPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHUA, BO3MOXHOCTH INPOTECKAHNUA XUMHUYCCKHUX
HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

CJIEI0BATh MPABUJIAM MOJIb30BAHUS XUMUYECKOW MOCY0N U
1ab0paTOPHBIM 000PYIOBAaHUEM, A TAKXKE MPaBUIIaM
oOpalreHus ¢ BeEeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX
XUMUYECKHUX OTBITOB I10 TIOJYYSHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHUaKa U YTIIEKUCIIOTO Ta3a)

2.5

MMPOBOAUTD PCAKINH, ITOATBCPKAAOIINEC Ka4eCTBEHHBIHN
COCTaB pa3IMYHBIX BELIECTB: PACIIO3HABATDH OIBITHBIM
yTéM XJIOpU-, OpoMuUA-, HOIuA-, KapooHaT-, hocdat-,
CHJIUKAT-, CyJb(ar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS,
HOHBI U3YYCHHBIX MCTAJJIOB, IPUCYTCTBYIOIINWEC B BOAHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

[To Teme: «XuMuUs 1 OKpy>Karomas cpeia
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Kox npoBepsiemoro pe3yiabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThHI OCBOCHUS
0011 000

pacKpbIBaTh CMbBICII OCHOBHBIX XUMHUUYECKUX NoHATHIA: [T/IK

3.1
BEIIIECTBA; KOPPO3HUS METAJIIIOB
MIPUMEHSATH OCHOBHBIE OIE€paIlMU MBICIIUTEIbHON
JIeATeITLHOCTH - aHAJIU3 M CUHTE3, CpaBHEHHUE, 00001IeHre,
CHUCTEMAaTHU3AIIUIO, BBISIBIICHUE TPUYMHHO-CIIEACTBEHHBIX
3.2 CBSI3€ — JIJIsl U3YYCHUS CBOMCTB BEIIECTB U XUMUYECKUX

peaklmii; ECTECTBEHHO-HAYYHbIE METO/IbI I03HAHUS —
HaOJr0ieHNe, U3MEPEHNE, MOIETTMPOBAHUE, SKCIIEPUMEHT
(peabHbBIN ¥ MBICIIEHHBIH)

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

1

BeniecTBo 1 xuMuueckas pcaKknuusi. HOBTOpCHI/Ie

11

[Iepnonnueckuit 3akoH. [lepuonnueckas cucrema XMMU4ECKUX 31eMeHToB 1. 1.
Menpeneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOI0B, KAJIN, KAIBLIH U UX COCTMHEHUI B COOTBETCTBUHU C
II0JIOKEHUEM JIEMEHTOB B [lepuonnyeckoil cucteMe U CTpOEHUEM UX aTOMOB

1.2

CrpoeHnue BeniecTBa: BUJIbl XMMHUUECKOU CBSI3U. TUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUIA
XUMHUYecKo# cBsizu. Knaccudukaius 1 HOMEHKIIATypa HEOpraHUYEeCKUX BEIIECTB
(MexayHapoHas U TpUBHAIbHAas1). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUM, TEHETUYECKAs CBA3b
HEOPraHWYECKHUX BEILECTB

1.3

Knaccugukaius XuMHUecKuX peakiuii o pa3IuuHbIM IPHU3HAKaM (110 YUCIY U COCTaBY
Y4aCTBYIOUIMX B PEAKI[UH BEILIECTB, 10 TEIIOBOMY 3P EKTY, 10 U3MEHEHHIO CTETIEHEN
OKHCJICHUS XMMUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, MO YYaCTHIO KaTalnu3aropa). IK30-
1 SHJOTEPMUYECKHE PEAKIINK, TEPMOXUMHUYECKUE ypaBHEeHM. [IoHATHE O CKOpOCTH
XUMUYECKOHN pEeaKLUU

14

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakiusax. [lonsrue o
TOMOT€HHBIX U T€TEPOreHHbIX peakuusax. [IoHsITHe 0 XUMUYECKOM PaBHOBECHH.
@DaxTOpHl, BAUSIOUINE HA CKOPOCTh XUMUYECKON PEaKIIUU U MOJI0KEHHE XUMHUECKOTO
paBHOBECHS

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€akuunu, BHCKTpOHHBIﬁ 0ajaHC OKHUCIIMTEIBLHO-
BOCCTAaHOBUTEJIbHOM pCaKknunu. CocrapneHue ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-
BOCCTaAaHOBHUTCIIBbHBIX peaKm/Iﬁ C UCIIOJIb30BAHUCM MECTOa 3JICKTPOHHOT'O OanaHca

1.6

Teopus 37AEKTPOIIUTUUECKON JUCCOLMAIIMN. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTnoHBI,
AHUOHBI. MeXaHU3M JMCCOLHUAIMY BEIIECTB C Pa3JIMYHBIMA BUJAMH XUMUYECKON CBSI3H.
Crenens aucconuarnyu. CUIBHBIC U ClIa0ble ANEKTPOIUTHI. Peakiii noHHOTO 0OMeHa.
VYcnoBust mpoTeKaHUs peakiiiii FOHHOTO OOMEHa, TTOJTHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHus peakiuii. CBolicTBa KMCIOT, OCHOBAHUI U COJIel B CBETE MPEACTaBIECHUN 00
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Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

AJIEKTPOJIUTUYECKON Aucconmannu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O
TUAPOJIU3E COJIEH

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE C MOJAECIISIMU KPUCTAIUIMYECKHUX PELIETOK
HEOPTraHMYECKUX BEUIECTB - METAJUIOB M HEMETAIUIOB (rpaduTa U aiMasa), CI0KHbIX
BEIIECTB (XJIOpU/a HaTpus); UCCIIEJOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON
peaKIu OT BO3ACUCTBUS pa3IMYHbIX (DAaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
PacTBOPOB BEILECTB, IPOLECCA AUCCOLUAIIMU KUCIIOT, LIeJI04Yel U conel (BO3MOXKHO
HCII0JIb30BaHNE BUEOMATEPUAJIOB); IPOBEIEHUE ONBITOB, MWITIOCTPUPYIOIIUX PU3HAKU
IIPOTEKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHKE OcajiKa, BbIIEIEHUE ra3a,
00pa3oBaHME BO/IbI); ONBITOB, HIUTIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pPeaKkuil (ropeHue, peakiiuu pa3aokKeH!s, COeAUHEHUS);
pacro3HaBaHUE HEOPraHUYECKUX BELIECTB C IIOMOLIBIO KAYECTBEHHBIX PEAKLIUI HAa NOHBI,
pellIeHNEe DKCIIEPUMEHTAIbHBIX 3a1a4

Hewmeramisr 1 ux COCANHCHUA

2.1

OO01as xapakTepucTuKa ranoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTepHbIE
creneHu okucienus. CrpoeHue U GuU3n4YecKue CBOMCTBA MPOCTHIX BELIECTB — raJIOr€HOB.
XUMHUYECKUE CBOICTBA HA MPUMEpE XJiopa (B3aMMOICHCTBHE C METAIIIAMH,
HeMeTalaMH, I1eiao4aMu). XiaopoBogopo. CossiHast KMCI0Ta, XMMUYECKHE CBOWCTBA,
HoJydeHue, npuMeHenue. JleficTBue xjiopa 1 XJI0poBOAOPOIa Ha OPTaHU3M YelIOBEKa.
Baxneiimme Xa0puasl 1 UX HAX0XKJICHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnel. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CtpoeHue u pU3n4ecKrue CBOMCTBA IPOCTHIX BEIIECTB
- KHCJIOPO/A U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMM KUCIOPOAA U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOA, CTpOEHUE, (PHU3UUECKHE U XUMUYECKUEe CBOMCTBA. OKCHUIBI
Cephl KaK MPECTaBUTENIN KUCIOTHBIX OKCHIOB. CepHast KHCI0Ta, (PU3NYecKre U
XMMHYECKHEe CBOMCTBA (00IIMe KaK IPEICTaBUTEIS Kacca KUCIIOT U crielu(pUIecKue).
XUMUYECKHE peakliny, JIeXkKalllie B OCHOBE IIPOMBIIIIEHHOTO CII0C00a MOJIy4eHuUsl CEpHOI
kucaoThl. [Ipumenenue. Conn cepHON KUCIIOTHI, KAYECTBEHHAs peakiys Ha Cylb(aT-uoH.
Haxoxnenue cepel 1 €€ coeqMHEHUH B IPUPOAE. XUMUYECKOE 3arpsI3HEHNE
OKpY>KaroIel cpesibl COeIMHEHUSIMU Cephl (KUCIIOTHBIE 0K/, 3arpsiI3HEHNE BO3/1yXa U
BOJIOEMOB), CITOCOOBI €r0 TIPEI0TBPAICHUS

2.3

OOm1as xapakrepucTHka 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUSI. A30T, paCIpOCTpaHEHuE B IpUpoJie, PU3nUYecKue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3oTa B mpupoje. AMMHAK, ero pu3ndeckue u
XUMHUYECKHE CBOICTBa, MoJlydeHue U npuMeHeHue. Coiau aMMOHUS, UX GU3NYECKUE U
XUMHUYECKHE CBOICTBA, TpUMEeHEeHHE. KauecTBeHHas peakliis Ha MOHBI aMMOHMUSI.
A30THas KUCIOTa, €€ nojlydyeHue, pu3ndeckue U XMMHUUecKHUe CBOicTBa (001ue Kak
MPEJCTaBUTEINS Kilacca KUCIOT U cnennpuyeckue). Vicnonap3oBaHue HUTPATOB U COJEH
aMMOHHS B KaueCTBE MUHEPAIbHBIX YA0OpEeHUH. XMMHUECKOE 3arps3HEHNE OKpY KaroLei
Cpezbl COeNMHEHUSIMU a30Ta (KUCIOTHBIE 0K, 3arps3HEHUE BO3TyXa, TOYBBI U
BOJIOEMOB)

2.4

docdop, amnorponHsle Moaudukanuu gochopa, pusnueckre 1 XMUMHUYECKHUE CBOMUCTBA.
Oxkcun pochopa(V) u pocdopHas kucnora, Gu3NIecKue 1 XUMHUIECKUE CBONCTBA,
nony4yenue. McnonpzoBanue pocdaroB B kKauecTBe MUHEPAIBHBIX YA0OpEHHA
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2.5

O6mas xapakrepuctuka 31eMeHToB IV A-Tpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHHS. YTIIEPO/I, aJUIOTPOIHBIC MOIU(DUKAIINH,
pacnpocTpaHeHHe B pupoe, Gusndeckue 1 XUMUYECKUe CBOMCTBA. AJCOpOLIUs.
KpyroBopot yrinepoaa B npupoze. OKCHIIbI yTaepoaa, uX Gu3nveckre U XUMHIECKUe
CBOMCTBA, JeCTBHE HA )KUBbIE OPraHU3MBI, IOJyYEeHUE U MPUMEHEHHE. DKOJIOTHYECKHEe
po0OJIeMBl, cBsi3aHHBIE ¢ OKcHuIoM yriepoaa(lV); rumoresa rmodaabHOro MOTETIICHUS
KJIMMAaTa; MapHUKOBBIN 3 ekT. YronapHas KucioTa u e€ coiu, ux Gu3ndecKue u
XUMHYECKHE CBOMCTBA, MOJIydeHUE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHsl. VMcnonbp3zoBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO03SIICTBE

2.6

[TepBoHavaIbHBIC TOHATHS 00 OPTAaHMYECKUX BEIIECTBaX KaK O COCUHEHHUSAX yriepoja
(MeTaHn, 3TaH, STUJICH, alleTUIICH, ITAHOJI, TTIULEPUH, YKCYCHas KucioTa). Mx coctas u
XuMH4ecKkoe cTpoeHune. [TonsTue o OMOIOrHYecKr BayKHBIX BEIIECTBaX — KUpPax, OeyKax,
YIJIEBOJAX — U UX POJIMA B )KM3HU YeJIOBEKa. MarepuanbHOE €UHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCAUHEHUN

2.7

Kpemnunii, ero ¢puzndeckne 1 XUMHUECKUE CBOICTBA, MOIyYeHUE U IPUMEHEHHE.
Coenunenus kpemHus B mpupoze. Oomue npeacrabieHus 00 okcuae kpemuus (1V) u
KpeMHHEBOH kucnore. CHIMKATHI, UX UCIOJIb30BaHNE B OBITY, MEIULIMHE,
MIPOMBIIIJICHHOCTH. BaxkHelie ctpouteabHble MaTepuaibl: KepaMHUKa, CTEKIIO, LIEMEHT,
OeToH, xene300eToH. [Ipobnempl 6€30IacHOT0 NCIOIB30BAHUS CTPOUTEIHEHBIX
MaTepUajoB B MOBCEAHEBHON KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4yeHUe 00pa3Il0B HEOPraHMUECKHUX BELIECTB, CBONCTB
COJISTHOM KHCJIOTBI; IPOBCACHUC KAYCCTBCHHBIX peaKIII/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'IIOI[CHI/Ie
MIPU3HAKOB UX MPOTEKAHUS; OTBITHI, OTpaXarolue (U3nUecKue 1 XUMUYECKUE CBOMCTBA
raJIOTeHOB M UX COeIMHEHNH (BO3MOXKHO HCIIOJIH30BAHUE BHICOMATEPHAIIOB);
03HaKOMJIEHHE ¢ 00pa3iaMu XJIOpUI0B (TaJOTeHU I0B); O3HAKOMIIEHHE ¢ 00pa3liaMu Cepbl
U e€ coeIMHEHUAMHU (BO3MOKHO HMCIIOJIb30BAHUE BUICOMATEPHAIIOB); HAOIIOACHHE
nporecca OOyrTUBaHMs caxapa MmoJ1 AeWCTBUEM KOHIICHTPUPOBAHHON CEPHON KUCIIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBiieHHON CEpHON KUCIIOTHI, TPOBEACHUE
KaueCTBEHHOM peakiny Ha Cylb(haT-uoH U HAOJI0IeHNE NMPU3HaKa e€ IPOTEeKaHUS;
O3HAKOMJIEHHUE C (PU3NYECKUMHU CBOMCTBAMH a30Ta, pochopa 1 X coeTMHEHUN
(BO3MOYKHO HCIT0JIb30BAHUE BUJIEOMATEPHATIOB), 00pa3liaMu a30THBIX U (hOCHOPHBIX
yaoOpeHuit; moixydeHue, coOupanue, paclo3HaBaHUe U U3y4YE€HUE CBOICTB aMMHaKa,
MIPOBEJICHUE KAaUECTBEHHBIX PEAKIMil HA NOH aMMOHUS U pocdaT- MOH U U3yueHUe
MIPU3HAKOB UX MPOTEKAHUS, B3aUMOECHCTBUE KOHIIEHTPUPOBAHHOM a30THOI KHCIIOTHI €
MeIbI0 (BO3MOKHO HCIIONIb30BAaHIE BUACOMATEPHAIIOB); H3yUSHHE MOIeei
KPUCTAJUNIMYECKUX PEIIETOK anMasa, rpadura, QpyiepeHa; 03HaKOMIIEHHE ¢ IIPOLIeCCOM
a71copOLMU pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTHBOra3a; MojiyyeHue, CoOOMpaHue, pacrio3HaBaHUE U N3yYEHHE CBOWCTB YIIIEKUCIIOTO
rasa; mpoBCACHNUEC KAQYCCTBCHHBIX peaKIII/Iﬁ Ha Kap6OHaT- 1 CUJIMKAT-UOHBI U U3YYCHUC
MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C IPOAYKIHEH CHIIMKaTHON
MPOMBIINIJICHHOCTH; PEIICHUE DKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxueiimme
HEMETaJTbl ¥ UX COSTUHEHUS»

MeTanisl 1 UX COSINMHEHUS
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3.1

OOw1ast XxapakTepUCTHKA XUMHUECKUX JIEMEHTOB - METAJUIOB HA OCHOBaHUM UX
nonoxkeHus B [lepuoauueckoii cucreme xumuueckux anemenTos .M. Menneneesa u
cTpoeHus atoMoB. CTpoeHHe MeTajuoB. MeTrandeckas CBs3b U METAJIIMYECKas
KpUCTAJIIINYECKasl peléTka. DJIeKTPOXUMUUECKUM psijl HANIPSHKEHUM METalIoB

3.2

dusnueckue U XMMHUYECKHe CBONHCTBA MeTaJiIoB. O01IMe crioco0bl NOIyYeHHs METAIUIOB.
[TonsiTHE O KOPPO3UM METAINIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CruiaBbl
(cranb, 4yryH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIUIEHHOCTH

3.3

[Ilenounble MeTaIUIbL: TTO0KEHUE B [leproinueckoi cucTeMe XMMHUUYECKUX DJIEMEHTOB
J.W. MenneneeBa; CTpOEHUE UX aTOMOB; HaX0XJI€HUE B npupoje. Puzndeckue u
XMMHUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U THAPOKCUIBI HATPUS U
kanus. [I[puMeHeHre mea0uYHbIX METAJIIOB U UX COSMHEHUI

3.4

[IlesnouHO3eMENBHBIE METAJIBI MAaTHUW U KaJIbLUiA: ToJioeHue B [lepuoanueckoit
cUCTEME XUMUYeCKuX ieMeHToB J[.1. MeHieneeBa; CTpOEHUE UX aTOMOB; HAX0KJICHUE
B npupojie. PU3ndYecKre 1 XMMUYECKUE CBOMCTBA MarHus U Kaliblus. Baxknelue
COCITUHEHUS KaIbIHs (OKCUI, THAPOKCHUI, COIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€
YCTpaHEHUS

3.5

AmoMmuHui: nosioxkeHue B lleprnoauyeckoi cucteme XMMU4eCKux 3y1eMeHToB J1.1.
Menpeneesa; CTpOCHHE aTOMa; HAXOKICHHUE B Tpupoae. PU3NYeCKUEe U XUMUYECKHE
CBOHWCTBA aTfOMUHHA. AM(OTEpHBIE CBOWCTBA OKCUIA U TUAPOKCHIA ATFOMUHHS

3.6

XKeneso: nonoxenue B [lepuoandeckoit cucreme Xumuueckux snemeHToB [1.1.
MeHieneeBa; CTpOEHUE aTOMa; HAXOXKACHUE B pupojie. Pu3ndeckne 1 XUMHYECKHE
cBoiicTBa xkene3a. Okcupl, ruapokcuabl u conu xkeneza(ll) u xenesa(lll), ux cocras,
CBOMCTBA U ITOJIyYCHUE

3.7

XUMHUECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMu METaJUIOB M CIUIABOB, UX
(U3HYECKUMHU CBOMCTBAMH; H3yUCHHE PE3YJIBTATOB KOPPO3UH METAIIOB (BO3MOXHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCUIA KANbIIUs U
HATPHS C BOJIOH (BO3MOYKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB); CCIIEIOBAaHHE CBOWCTB
KECTKOM BOBI; TIPOIIecca TOPEHUs Kele3a B KUCIopoie (BO3MOXKHO HUCIIOIb30BAHHE
BH/ICOMATEPHAIIOR); PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKINi HAa MOHBI (MarHus,
Kanblus, antoMuHud, uHKa, sxene3a(ll) u xeneza(lll), mequ(ll); nabmronenue u
OIMCAaHUE TIPOIIECCOB OKPAIINBAHUS TUTAMEHA NOHAMH HATPHSI, KAJTUS Y KAJTBIIHS
(BO3MOYKHO HCIIOJIb30BAHHME BUICOMATEPHAIIOB); HCCIeI0BaHNE aM(pOTEPHBIX CBOWCTB
THJIPOKCH/Ia ATFOMUHUS M THAPOKCHUIA IIMHKA; PEIIEHUE SKCIICPUMEHTAIBHBIX 33/1a4 TI0
TeMe «BakHel1e MeTasibl U UX COSAMHEHUS

XHMHMS M OKpYXarolas cpeaa

4.1

Hosbie maTepuansl 1 TeXHOJOTMU. BelecTBa 1 Marepraibl B MOBCEHEBHOMN KU3HU
yenoBeka. XUMHUS U 310pOBbe. be3ornacHoe ucnonb30BaHUeE BEIIECTB U XUMUUECKUX
peakuuii B 0bITy. [lepBasi TOMOIIH TPH XUMHUUYECKHX 0KOTaX M OTPABJICHUSIX

4.2

OCHOBBI KOJIOTHYECKON IPaMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CPeJIb
[TJK. Ponp XxuMuu B pelieHuu 3Kojorudeckux mpooseM. [Ipupoinbie HCTOUHUKH
YTJIEBOOPOI0B (YroJib, IPUPOIHBIN Ta3, HEPTh), MPOAYKTHI UX MEpepadOTKU, UX POJIb B
OBITY U IPOMBILIUIEHHOCTH
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4.3

XUMHUYECKUH SKCIIEPUMEHT: H3ydeHUE 00pa31[0B MaTepHaoB (CTEKIIO, CIUIaBbl METAJLIOB,
IIOJINMEPHBIE MaTEPUAIIbI)

[Tposepsiembie Ha OI'D o xumuu TpeOOBaHUS K pe3yibTaTaM

ocsoennsg OOIT OO0
Kon
HpOBepsIEMOro IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
ypoBHsi ocBoeHusi QOII OOO na ocvoBe ®I'OC
TpeOOBaHNS
1 [IpencraBnenue:

1.1

0 IT03HABAa€MOCTH SIBJICHUH Ipupoabl, IOHUMAaHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOM HAYKH KakK o0actu COBPCMCHHOTI'O
€CTCCTBO3HaHHA, KOMIIOHCHTa O6H_[CI>'I KYJIbTYPbI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPEMCHHOT'O O6III€CTBa; IIOHUMAaHUEC
MECTa XMMHUU CpCAU NPYIUX €CTCCTBCHHBIX HAYK

1.2

0 HaYYHBIX METO/IaX MO3HAHMS, B TOM YHUCJIE SKCIIEPUMEHTAIBHBIX U
TEOPETUUYECKHX METOJIaX UCCIIEeIOBAaHUS BEIIECTB U U3YUCHUSI XUMHYECKIX
peakInii; yMEHHE UCTIOIB30BaTh MOJIEITH JJIs1 OOBSICHEHUS CTPOCHUS
aTOMOB U MOJIEKYII

1.3

o chepax nmpodeccnoHATEHOM NeATETPHOCTH, CBSI3aHHBIX C XUMHUCH U
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JTOCTHKECHHUIX
XUMHUYECKOU HAayKH, 4TO ITIO3BOJIUT O6yanOHII/IMC$[ paccMaTpruBaTb XUMUTIO
Kak cdepy cBoeii Oymyiiei mpodecCHOHATbHON AeATEIBHOCTH U CIENIATh
OCO3HAHHBII BBIOOpP XMMHUHU KaK MPOQUIIBHOTO MPEAMETA IIPU NEPEXOE Ha
YPOBEHb CPEHEro 00IIero 00pa3oBaHusI

Bianenne cucreMoit XMMUYECKHUX 3HAHUM U YMEHUE IPUMEHSATh CUCTEMY
XUMUYECKHUX 3HAHUH, KOTOpask BKIKOYACT:

2.1

Ba)KHEHIIINEe XUMUYECKHE ITOHATHS: XUMUYSCKUH 3JIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJJHOPOAHAS U
HEOJJHOPOHAsI CMECh, OTHOCUTENILHBIC aTOMHAS M MOJICKYJISIPHAst MacCHI,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00bEM, OKCHUJI,
KHCJI0Ta, OCHOBAHUE, COJIb (CpeHss), XUMUUECKas peaklus, peaKkIuu
COEZIMHEHUS, pEaKIM Pa3JI0KEHHs], PEaKIIUU 3aMEILeHHs, PeaKLIuu
oOMeHa, TerIoBOM 3P GeKT peakiuu, 3K30- U YJHIOTEPMHUIECKUE PEAKITUH,
pacTBOp, MaccoBas J0J1s1 XUMHUECKOTO AJIEMEHTa B COEIMHEHUH, MAacCOBast
JIOJIs1 ¥ TIPOIICHTHAsI KOHIICHTPAIIHS BEIIECTBA B PACTBOPE, SIPO aToMa,
AJIEKTPOHHBIH CIION aToMa, aTOMHast OpOUTalb, PAJUYC aTOMa,
BAJICHTHOCTB, CTCIICHb OKUCJICHUA, XUMHWYCCKaA CBA3b,
3IIEKTPOOTPHLIATEILHOCT, MOJIIpHAst U HETIOJIIpHAsi KOBAJICHTHAS CBSA3b,
HOHHAaA CBA3b, METAJINIMYCCKAA CBA3b, KPUCTAJUIMYCCKAA peméTKa
(aToMHas, HIOHHAsA, METAJNINYECKasi, MOJIEKYJIApHasi), HOH, KATUOH, aHUOH,
AJIEKTPOJIUT U HEAIEKTPOJIHT, dIIEKTPOIUTHUECKAS TUCCOITUAIINS, PEAKIIUU
MOHHOT0 00OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH,
OKHCITUTENTh 1 BOCCTAHOBHUTEIb, OKHCIICHHE ¥ BOCCTAHOBIICHHE,
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3JIEKTPOJIN3, XMMUYECKOE paBHOBECHE, 0OpaTHMBble U HEOOpaTUMBbIE
peakuuu, CKOpOCTbh XMMUUYECKOU peakuuu, katanusarop, I1/IK, kopposus
METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAI0IINE 3aKOHBI XUMHUU: 3aKOH COXPAaHEHUS MacChl,
nepuoauyeckuit 3akon [[.1. MenneneeBa, 3aKOH IOCTOSTHCTBA COCTaBa,
3aKOH ABOrajipo

2.3

TEOpHUU XMMHUHU: ATOMHO-MOJICKYJISIpHAs TCOpUA, TCOPUS
BHCKTpOHHTH‘ICCKOﬁ Jucconruanumn

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILIEH:

3.1

YMEHHE MPaBUIbHO UCIOIb30BaTh U3yUEHHBIEC BEIIECTBA U MaTEepHUaIbI (B
TOM YHCJI€ MUHEpaIbHBIC YA0OPEHUS, METAJUIbI M CIUIABBI, TPOTYKThI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YTIIEBOAOPOIOB (YIJIsl, IPUPOIHOTO
ra3a, HeTr) B OBITY, CEIIBCKOM XO3SHCTBE, Ha TPOU3BOJICTBE U TIOHUMAHKE
3HAYEHUS KUPOB, OCIIKOB, YIIIEBOIOB JIJIsl OPraHW3Ma YelIOBEKa; YMEHHE
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMUUYECKHX MTPOILIECCOB HAa OPTraHu3M
YeJIOBEKAa M OKPYKAIOLLYIO IPUPOJIHYIO CPENY

3.2

YMCHHUEC UHTCIPUPOBATD XUMHNYCCKUEC 3HAHUA CO 3HAHUAMU APYTIUX
y‘le6HbIX MpcaAMCTOB

3.3

HAJIMYHE OIBITAa PA0OTHI C Pa3IMYHBIMU HCTOUHUKAMH WH(OPMAIIHU TIO
XUMHUHU (HayyHasi 1 HAy4HO-TIONYJIsIpHast IMTepaTypa, ClIoBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O B€IICCTBAxX, UX
MNPEBPAICHUAX U IPAKTUICCKOM IIPUMCHCHUHN U YMCHUC HUCIIOJIb30BATH eé
AJI pCIICHU A y‘le6H0'HO3HaBaTeJ'ILHI>IX 3aga4

Biagenue ocHOBaMU NOHATUIHOIO ammnapara i CHMBOJIUYECKOTO SA3bIKa
XUMHH JIJIS1 COCTaBIeHUs (POPMYIT HEOpraHMYECKUX BELIECTB, YypaBHEHUN
XUMHUYECKHX peakluil; ocHoBaMH Xxumuueckoi HomeHknatypsl (ILIPAC u
TPUBUAIBHOM )

VYMeHure 00bsACHITD CBSI3b MOJIOKEHHMS JJIEMEHTA B HepHO,Z[I/I‘ICCKOﬁ
CHUCTEMCE C YUCJIOBBIMU XapPAKTCPUCTUKAMHU CTPOCHUSA ATOMOB XUMHUUYCCKHUX
9JICMCHTOB (COCTaB U 3apsan aapa, 06mee YHuCII0 BHCKTpOHOB),
pacupeaACICHUEM BJICKTPOHOB 110 QHEPICTHYCCKUM YPOBHAM aTOMOB
MEPBLIX TpéX MEpruoaO0B, KaJlnus U KaJIbIIUA

[IpencraBienue o NEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX
AIIEMEHTOB (PaJinyC aToMa, dJIEKTPOOTPUIIATENIEHOCTD ), TPOCTHIX U
CJIOKHBIX BCIICCTB OT ITOJIOKCHUS 3JICMCHTOB B Hepno;mqecxoﬁ CUCTEMC
(B MaJBIX TIEPUO/IAX U TIIABHBIX MOATPYITAX) U JIEKTPOHHOTO CTPOCHUS
aTroma

YMmenue kinaccuuupoBarh:

XUMHUYCCKUEC 3JICMCHTHI
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poBep ypoBHs ocBoeHust OOII OOO Ha ocHoBe PI'OC
TpeOOBaHNS
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIINU
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh U CTEINIEHb OKHUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHAYECKOU CBSI3U M TUIT KPUCTAJUTHUECKON CTPYKTYPHI B
' COEIMHEHUAX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BeHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCITUTEh ¥ BOCCTAHOBHUTEIIb
9 YMeHne xapakTepru3oBaTh (GU3MUECKre U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEMIECTB (KUCIOPOI, 030H, BOJOPOJI, TpaduT, ammMa3, KpEMHHH,
9.1 asor, ¢ocdop, cepa, XJI0p, HATPHUH, KM, MAarHUN, KaJIbIIUHA, aTFOMUHHH,
JKeJe30)
CJIOHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PAaCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOOPO, OKCHJIBI M TUJIPOKCUABI MeTa/uioB |—I1A
9.2 rpynn, amomunus, meau (1), nunka, xenesa (11 u 1), okcuast yriaepona
' (Il u 1V), kpemuus (1V), azota u pocdopa (111 u V), cepsr (IV u VI),
CEpHHUCTAas1, CepHasi, a30THUCTas, a30THAL, (hocopHasi, yroiabHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCIMOCTH OT
9.3 UX COCTaBa M CTPOCHUS, PUMEHEHHUE BEIIECTB B 3aBHCHUMOCTH OT MX
' CBOICTB, BOBMOXHOCTh IPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B
Pa3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKITHi, B TOM
qHCIIe:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WLTIOCTPUPYIONINX XUMHYSCKUE CBOMCTBA U3YYCHHBIX KJIACCOB (TPYIIN)
' HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPIKIAIONUX TCHETUYCECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):
111 OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChI BEIIECTB, MaCCOBYIO
' JIOJTE0 XMMHYECKOTO 3JIEMEHTA B COSTMHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 110 YPaBHCHUSM XUMHUYECKHUX PEAKIHA W HaXOAUTh KOJMYECTBO BEIIECTRA,
' 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEAKIIUU
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12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMM METO/IaMH HAay4YHOT'0 [103HaHU (HaOI0JeHIE, U3MEPEHHE,
9KCHEPUMEHT, MOJEIMPOBAHKE) NIPU U3YUEHUH BEIECTB U XUMUYECKUX
SBJICHUIA; yMEHUE C(HOPMYITHPOBATH POOIEMY H MPEIIIOKUTD IYTH €€

peuieHus

12.2

0e30MmacHol paboThl ¢ XUMHYECKUMU BEIIECTBAMH, XUMHUECKOH TOCYI0H 1
1abopaTOpHBIM 000PYI0BAHUEM

12.3

paBHJIaMu O€3011aCHOTO OOpalIeHHs C BELIECTBAMH, UCIIOJIb3yEMbIMH B
MIOBCEIHEBHOM KU3HU, IPABUIAMHU TIOBEJCHHUS B IIENAX COCPEIKEHUS
310POBbS M OKPYXAIOLEH MPUPOJHON Cpe/ibl; IOHUMAaHUE Bpeia
(omacHOCTH) BO3/I€HCTBUS HA )KUBBIE OPTAaHNU3MBbI ONPEACIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBUS

13

Hanmuaue MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYHICCTBJICHUSA
CICAYIOUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

U3y4eHHE U ONUCaHne (PU3NIECKUX CBOIMCTB BEIIECTB; O3HAKOMIICHHUE C
(GU3NUECKUMU U XMMUYECKMMH SIBJICHUSMU; OIBIThI, WJUTIOCTPUPYIOLIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKIuil

13.2

HN3YUCHUC crmoco0oB pasaciICHUs cMmecelt

13.3

MMOJIYYCHHEC KUCTIOPpOAa U U3YYCHHUC €TI0 CBOfICTB; MOJIY4CHHUEC BOAOPOda U
HN3YUCHHUC €TO CBOfICTB; MOJIYYCHHEC YITICKHUCJIOIO ra3a 1 U3y4CHuUcC €ro
CBOﬁCTB; MOJIYUYCHHNEC aMMHaAKa U U3YUCHUC CTO CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIEHHON MaCCOBOM JOJIEH
pacTBOPEHHOIO BEUIECTBA

135

NPUMEHEHNE HHAMKATOPOB (JIakMyca, MeTUIopaHka U (heHondranenHa)
JUISL OTIpEJIeNIEHUs XapaKTepa Cpeibl B paCTBOPAX KUCIIOT U IIeI0ueit

13.6

MCCJIEIOBAHKE U ONMCAaHNE CBOMCTB HEOPTAHMUECKHUX BEIIECTB PA3IMYHBIX
KJIACCOB; U3y4YEHHE B3aUMOJICHCTBUS KUCIOT C METAJUIaMU, OKCHIaMU
METaJIOB, PACTBOPUMBIMH 1 HEPACTBOPUMBIMH OCHOBAHUSIMU, COJISIMU;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUI; BBITECHEHHE OJJHOTO MeTalia
JIPYTUM U3 pacTBOpa COJIM; HCCle0BaHnuEe aM(pOTEPHBIX CBOWCTB
TUIPOKCUIOB ATFOMUHUS U IIMHKA

13.7

pelieHne IKCIEePUMEHTAIbHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIACChHI
HEOPTraHUYECKUX COEAMHEHUIN; « DNEKTPOIUTHIECKAs JUCCOLHAIIUY;
«BaxkHenne HeMeTaiIbl M UX COSIMHEHN», « BakHEeHIITHe MeTallJIbl M UX
COCJIMHEHMUS

13.8

XUMHUYECKHE HKCIIEPUMEHTBI, WILTIOCTPUPYIOIIUE NPU3HAKU MPOTEKAHUS
peakImii HFOHHOTO 00MEHa; Ka4eCTBEHHBIC PEaKIINU Ha TPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAX MOHBI: XJIOPUI-, OPOMHUI-, HOJHI-, CyIbdaT-, pocdart-,
KapOOHAT-, CHIINKAT-aHUOHBI, THIPOKCHI- HOHBI, KATHOHBI aMMOHHUSI,
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NpoBepsieMOro
TpeOOBaHNS

Ko
A IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro

ypoBHs ocBoennst OOII OO0 na ocnoe ®I'OC

MarHusi, KaJblius, aTlOMHHMS, jkene3a (2+) u xkenesa (3+), meau (2+),
[IUHKA

14

YMenue:

141

NPECTaBIATh Pe3yIbTAaThl SKCIIEPUMEHTA B (JOPME BHIBOIOB,
JI0Ka3aTeIbCTB, TPAQUKOB U TaOJIUI] U BBISBIIATH SMIIUPUUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEX/1Y peaibHO HAOII01aeMBbIMU XUMUYECKUMHU
ABJICHUSMU U IIPOLIECCAMHU, IPOUCXOAAIIMMHU B MAKPO- U MUKPOMUDE,
OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB

HepequL QJICMCHTOB COACPIKAHUA, ITPOBCPACMBIX HAa OCHOBHOM I'OCYAAPCTBCHHOM 3K3aMCHC I10

XUMHHU
Kon IIpoBepsiemble 3J1eMeHTHI CO/IePKAHUS
1 [TepBoHava/ibHBIE XUMUYECKUE TTOHATHS
1.1 |Ywucrsie BemecTBa U cMecu. CiocoObl pa3ziesieHus: cMecei
19 ATOMBI 1 MOJIEKYJIbl. XUMHUUECKHE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHX JIEMEHTOB.
" |IIpocThie U CIOXKHBIC BEIIECTBA
13 Xumudeckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIeMEHTOB. CTCTICHB
" |okucneHus
14 3aK0H IOCTOSHCTBA cocTaBa BerecTB. OTHOcUTENbHAs aToMHasa Macca. OTHOCUTENbHAS
" |MonekynspHas Macca. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHU N
15 KonnuectBo BemectBa. Mosb. MonspHas macca. Monsipablii 00bEM razoB. BzanMocBsi3b
"~ | KonmmYecTBa, MacChl U YUCIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 du3znyuecKre 1 XUMUUYECKHE SIBJICHUS. XMMUYECKAsl peakus U €€ MPU3HaKU. 3aKOH
' COXpaHEHHUs MACChl BEUIECTB. XUMUYECKHE YPABHEHUS
5 [Tepuonnueckuii 3akoH u [lepruonnueckas cucteMa XUMUYECKUX dieMeHToB 1. 1.
MenneneeBa. CTpoeHHEe aTOMOB
[Tepuoanueckuii 3akoH. [leproanueckas cucreMa XUMHYECKUX d1eMeHToB J[. 1.
2.1 |Menneneesa. [leprozs! u rpymmbl. PU3UYECKUN CMBICI TIOPSIKOBOTO HOMEPa, HOMEPOB
MEPUO/Ia U TPYIIIBI JIEMEHTA
Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTponsl. CTpoeHue
2.2 |2NMeKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKUX dTeMeHTOB [lepuoanueckoit
cuctemsl [.1. MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB,
23 KaJIns, KaJIbIHs (paguyca aTOMOB, JIEKTPOOTPUIIATEIILHOCTH, METAJUNTMYECKUX U
" |HEeMeTaTMYeCKuX CBOMCTB) M MX COCIMHEHUN B COOTBETCTBUHM C TOJIOKEHUEM DJIEMEHTOB
B [lepnoanyeckoi cucrtemMe u CTpOEHUEM X aTOMOB
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Kon

IIpoBepsiemMble 3J1€eMEHTHI CO/IEPKAHUS

CtpoeHue BelecTBa

Xumnueckas cBsa3b. KoBanenTHas (1oJisipHasi U HETOJsIpHAsI) CBSI3b.

3.1 |DneKTpoOTpHUIIATEIIPHOCTh XUMHUYECKHUX AJIeMEHTOB. oHHas cBsi3b. MeTayndeckas
CBS3b
39 Tunbl KPUCTALTUYECKUX PEMIETOK (aTOMHAs!, HOHHAS, METAJTMYECKAs ), 3aBUCUMOCTh
' CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHUYECKOU CBSI3HU
4 Baxwnerinme npencraBuTeNn HEOPraHMYeCKuX BelecTs. HeMeraibl U ux coeiMHEHus.
MerTaiutel ¥ UX COSTUHEHUS
Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COSAMHCHUN: OKCUIOB
41 (coneobpa3syromue: OCHOBHBIE, KHCIOTHBIE, aM(pOTEPHBIE) U HECOJIC00pa3yIOIIHNE;
" | ocHoBaHu# (€104 U HEPACTBOPUMBIE OCHOBAHUSA); KUCJIOT (KUCIOPOACOAEpKAIINE U
OCCKUCIOPOAHBIC, OTHOOCHOBHBIE U MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)
42 dusnueckre 1 XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOAOPO/Ia, XJIOPa,
"~ |kucnopona, cepsl, a30Ta, hocdopa, yriepoaa, KpeMHUS
dusznyuecKkre 1 XMMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JIMTHS, HATPHUS,
4.3 |kanusi, MarHus ¥ KaJbIus, AIFIOMUHUSA, XKene3a. DIEKTPOXUMUYCCKUN PsiJl HAPSHKCHHUH
METaJIOB
44 dusnyueckre 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COSTUMHEHUN HEMETAJIOB:
" |xmopoBosiopoja, cepoBOAOPOIa, aMMHUAKa
45 dusnueckre 1 XUMUUIECKHe cBocTBa okcuaoB HemeTaiioB: cepsl (1V, VI), azora(ll, 1V,
V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). TTonyueHne OKCHIOB HEMETAILIOB
46 Xumuueckue cBoiicTBa okcu0B: MetamuioB |A—II1A rpymnmn, uunka, menau(ll) u sxeneza(ll,
' [11). TTony4yeHne OKCHIOB METAIIIIOB
XUMHYECKHE CBOMCTBA OCHOBaHUH M aM(pOTEPHBIX TUIPOKCUAOB (Ha IpUMEPE
4.7 |THIPOKCHIOB aFOMHUHHS, kKene3a, uHKa). [lomyueHnne ocHoBanmii 1 aM(pOTEpHBIX
THAPOKCHUJIOB
OO01Ire XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHON, CEPOBOIOPOAHOM, CEPHUCTOM,
4.8 |cepHOH, a30THOM, hochopHO, KpeMHUEBOH, YyToJIbHON. OCcOObIe XUMUYECKHE CBOMCTBA
KOHLEHTPUPOBAHHOW CEPHOU U a30THOM KUCHOT. [lonydenue kucinor
4.9 |O06mue xuMHYecKre CBOcTBa cpenHux cojeil. [lonydenue coneit
410 [Tonyuenue, coOupanue, pacrno3HaBaHUE BOJOPOAA, KUCIOPO1a, aMMHUAaKa, YTJIEKUCIIOTO
""" |ra3a B nabopatopuu
411 [Tonyuenne ammuaka, CEpHOM M @30THOM KUCJIOT B MPOMBINIIIEHHOCTH. O0111He CITIOCOObI
7 | monmy4yeHus: MeTalioB
4.12 |'eHeTYeCcKas CBSI3b MEXIY KJIacCaMH HEOPTAaHHUSCKUX COCIMHCHHIM
5 | Xumuueckue peakuu
Krnaccudukanus XuMHUECKUX peaKIUi MO pa3IMYHbIM MPU3HAKAM: 110 YHUCITY U COCTaBY
5.1 |ydJacTByIONIIMX B pEaKIUH BEIIECTB, MO TEITIOBOMY (D (PEKTY, M0 N3MEHEHUIO CTEIICHEH

OKHCJICHUA XUMHUYCCKUX 3JICMCHTOB
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Kon IIpoBepsieMble 3/1eMEHTBHI CO/IePKAHUS
59 TennoBoil 3¢ ekt XuMuIecKo peakuu, TepMOXUMUYECKHE ypaBHEHUA. DK30- U
" |sHAOTEepMUYECKHE peaKuH. TepMOXUMHUYECKIE YPAaBHEHHS
OKuCINTEIbHO-BOCCTAHOBUTEIbHBIE Peakluu. OKUCIUTENN U BOCCTAHOBUTEIH.
5.3 |IIporecchl OKUCIEHUS! B BOCCTAaHOBIICHHS. DJIEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOM peakiuuu
54 Teopust aneKTPONUTHYECKON Juccoranui. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U
" |HeannekTponuThl. CuibHbIE U ciadble 1eKTPoauThl. CTeneHb JUCCOLMALUU
55 Peakiun noHHOro 0OMeHa. Y CiIoBHs IPOTEKAHUs PEaKIMi HOHHOro 0OMEHa, IOJIHbIE U
" | cokpani€HHble HOHHBIE YPAaBHEHUS peaKuil
6 | Xumus u okpykaromas cpeja
BermectBa 1 MaTepualibl B TOBCETHEBHOM JKM3HU UesioBeKa. be3onacHoe ucmoib30BaHne
6.1 |BemiecTB M XMMHUYECKUX peakLuil B 1aboparopuu u ObITy. [lepBas nomors mnpu
XUMHAYECKHX 0XKOTax M OTPABJICHUSIX
XUMHUECKOE 3arpsi3HEHUE OKPYKaroLIel cpe/ibl (KUCIOTHBIE J0XK/IH, 3arpsi3HEHNE
6.0 |MOUBBL, BO3IyXa 1 BOJIOEMOB), CIIOCOOBI ero npenoTBpaeHus [Ipenensaas qomycTumast
" |konuentpanus Bemects (I1K). Posip XuMum B pellieHMH 3KOJIOTHUECKUX IPOOIIEM.
Ycunenne napHUKOBOTo 3 dexTa, pa3pylieHne 030HOBOTO CII0s
[Tpumenenwue cepsl, azora, Gpocdopa, yriepoaa, KpeMHHUS U UX COSTUHEHHH B OBITY,
6.3 |MCAWIMHE, NPOMBIILICHHOCTA H CENBCKOM xo3siicTBe. [IpuMeHeHre MeTauioB U CIUIaBOB
" |(cTamp, yyryH, TIOpaTIOMUHIA, OpOH3a) B OBITY W MPOMBIIIJICHHOCTH UX COSAMHEHU.
IToHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aLUTHI UX OT KOPPO3UH
6.4 [TpupogHBIE HICTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIH ra3, He(Th), MPOAYKTH UX
" |mepepaboTku (OeH3MH), UX POJIb B OBITY U MIPOMBIILIEHHOCTH
[lepBoHaYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yIriiepoaa
6.5 (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TJMLEPHH, YKCycHas KucioTa). [lonstue o
"~ | OMOJIOTHYECKHU BaKHBIX BEUIECTBAX: JKUPAX, ONIKax, yriieBOIaxX - M UX POJIH B KHU3HH
YeJI0BeKa
7 Pacuérsr:
7.1 |mo popMynaM XUMHUYECKUX COCTUHEHUIN
7.2 |Macchl (MaccoBoil) 101 pacTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 |10 XUMHUYECKUM YPaBHEHHSIM

Temarnueckoe MIaHUpPOBAHUE

8-11 kiacc
KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
1/ | PA3ACTOB H TEM B Kontpoabubie | [IpakTHiecKue | ogpazopatenbuble
nporpamMmbI Cero | .6 6
padoThI padoTsbI pecypenl
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Pa3nes 1. [leppoHavyaabHble XUMHUYECKHE MOHATHS

XUMHSA — BakHas

00J1acTh
11 |ECTECTBOSHAHUSA 1 5
" | mpakTHuYecKoi
JIeITEIIbHOCTH
YeJI0BeKa
Xumus, 8 Kiacc,
Bemectsa u ®TFAOY IO
1.2 15 «AxameMus
XUMUYECKHUE PEAKITHI
MuHnpocBemeHus
Poccuny
Htoro mo pazneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
DNEeKTPOHHBIN
00pazoBaTebHbIN

Bosnyx. Kucnopon.

pecypce «JlomariHnue
3aganng. OCHOBHOE

2.1 6
[TousTie 00 okcUmax obmee obpazoBaHueE.
Xumusay», 8-9 kiacc,
AO «M3patrennpcTBO
"[Ipocsemienue"»
Tpenaxep «Ob6mako
Bonopoa. Ilonsitue o 3HaHUIY). XuMHus. 8
2.2 8
KHCJIOTax U COJISIX knacc, OO0 «Duszukon
JIab»
Bona. PactBopsl.
2.3 |ITonstue 00 5
OCHOBaHHMSIX
OCHOBHBIE KJIACCHI
2.4 | HeOpraHM4eCKUx 11
COETUHEHUN
Hroro 1o pasneny 30

Paznea 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckasi cucreMa XMMHYECKHX 3J1EMEHTOB
.. MenpaenieeBa. CTpoenne aroMoB. XuMH4ecKasi cBsi3b. OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIC PEaAKINU

3.1

[Teproanueckuii 3aK0H
u [lepnonnueckas
CHUCTEMa XUMUYECKUX
snemeHToB JI.11.
Menneneena.
CrpoeHue aToMOB
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XuMH4ecKas CB3b.
OKuCIUTEIbHO-
3.2 8 1
BOCCTAaHOBHUTEIIbHBIC
peaKIuu
Hroro no pazneny 15
IToBTOpEHME 3
OBILIEE KOJIMYECTBO
YACOB IIO 68 3 6
ITPOI'PAMME
9-i1 kiacc
KoaudecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne a3/1eJI0B M TeEM (unposnie)
w/m | P Beero KourpoJsbnsbie | [IpakTnyeckue 0Gpa3oBaTeIbHbIE
NporpaMMal paboTnI padoTnI pecypee
Pa3nen 1. BemecTBO 1 XuMU4ecKHe peakiun
[ToBTOpEHUE U
TTyOJeHNE 3HAHUI
1.1 [TV 5 1
OCHOBHBIX Pa3/IeiioB
Kypca 8 kiiacca
Xumus, 9 knacc,
OcHOBHBIE Or'AOY AIIO
1.2 |3akoHOMEpHOCTH 4 «AxaneMus
XAMHYECKHUX PEaKUi MuHnpocBemeHus
Poccuny
ONEKTPOHHBIN
o0pa3oBaTebHbBIN
DNEeKTPOTUTHIECKAS pecypc «Jlomarinue
1 3 |AHcCOUMAIIHS. 8 1 1 3aganus. OCHOBHOE
| Xumuueckue peakiuu oOuiee oOpazoBaHueE.
B pacTBOpax Xumus», 8-9 knacc,
AO «M3narenbcTBO
"ITpocBenienue»
Hroro no paszneny 17
Pa3znen 2. HemeTasluibl U MX cOeIMHEHMSI
OOmas
3 Tpenaxep «O06mako
XapaKTEepUCTHKA .
3HaHUY. Xumus. 9
2.1 | XMMUYECKUX 4 1
kiaacc, OO0 «Duszukon
snemeHToB VIIIA-
JIab»
rpynisbl. ['agoreHst
Oomas
22 | M 6
XapaKTEepUCTUKA
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XUMHUYECKHX
aneMeHTOB VIA-
rpynnsl. Cepa u ee
COC/IMHEeHHUS

2.3

O6mas
XapaKTepUCTHKA
XUMHYECKHUX
anemMeHToB VA-
rpynnsl. A30T,
dbocdop u ux
COCTMHEHUS

2.4

Oo6was
XapaKTEepUCTHKA
XUMHUYECKHX
aseMeHTOB |V A-
rpynnsl. YTiaepoa u
KPEMHHU U UX
COEIMHEHUS

Uroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1

OO0wue cBoKCTBa
METAJUIOB

4

3.2

Baxueiimme MeTaninl
U UX COECIUHEHUSA

16

Hroro no pasaceiny

20

Pa3znen 4. Xumus u oxkpy:xaromas

cpena

4.1

BemecTBa u
MaTepHuabl B KU3HU
yenoBeKa

Hroro no paszneny

IToBTOpEeHME

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68
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