VIIPABJIEHME OGPA30OBAHUS
AnmuHucTpamu CoJMKaMCKOro TOPOACKOTro OKpyra

MyHuIUnajJbHoe aBTOHOMHOE 0011e00pa3oBaTeibHOE YUpeKIeHue
«Cpennsisi 001eo0pa3zoBarejbHass mKoJaa Nel2y
(MAQOY «COII Nel2y)

AHHOTauMs K padoueii nporpamMmme
yueOHOro npeamera « XuMHus»

PaGouas mporpamma y4eOHOTO TIpeMeTa « XUMHUS» 00s3aTeIbHON MPEeIMETHON
obnactn «EcTrecTBeHHOHAy4HBIE MPEIMETH» pa3paboTaHa B COOTBETCTBHH C ITyHKTOM
32.1 HOBOrO (PeiepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHAAapTa OCHOBHOTO
obero o6pasosanus (zanee - ®LOC O00), benepanbHOll 06pa30BaTETBHON TPOrPAMMBIL
ocHOBHOTO 00mmero obpasosanus (mamee - ®OII OOO) u peanmsyercs 2 roga ¢ 8 mo 9
KJIacChl. DTOT y4eOHBIH mpenMeTr o0O03Ha4YeH B 00s3aTeIbHOM YacTh ydeOHOTo IUIaHa.
JlanHast pabouasi mporpamMma SIBISIETCSI 4YacThIO COJEPKATEIBHOTO pasjielia OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00paszoBanus (ganee - OOIT OOO0).

Pabouas nporpamma pazpaborana yuureneMm B cooTBeTcTBuM ¢ 1. 32.1 ®I'OC OO0 un
MOJIOKEHHEM O pabodux MporpamMmax W ONpelessieT opraHu3anuio 00pa3oBaTeIbHOU
nesitenbHOcTH yuutesnem B MAOY COII Nel2 mo onpeneneHHOMY y4eOHOMY MPEIMETY C
ydeToM paboueii mporpaMMbl BOCITUTAHHUS.

PabGouas mnporpamma yweOHoro mnpeamera sBigerca dacteio OOII  OOO,
ONPEAEIAIOMIECH:

- coZiepKaHue yueOHOTO TIPeAMETA;

- IUIaHUpPYEeMbIE pe3ylbTaThl OCBOCHHA Yy4eOHOro mpeamera (JTMYHOCTHBIC,
MeTarnpeMeTHbIE U PEJMETHBIE);

- TEeMaTU4YeCKOe IUIAHMPOBAaHUE C YyKa3aHMEM KOJIMYECTBA aKaJeMHUYECKUX 4YacoB,
OTBOJMMBIX Ha OCBOCHHME KaXJIOW TEeMBbl y4eOHOTO TpeaMeTa W BO3MOXKHOCTH
UCIIOJIb30BaHMSI TIO JTOM TeMe JJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB
(mamee — 30P/LIOP).

Pabouass mporpamma o0CyXJ€Ha M TPHUHATA PEHICHUEM IeJarorn4ecKoro
coBeTa
Hara 30.08 2023r.

! Mpukas MuHnpoceeweHns Poccnm ot 31.05.2021 N 287 "0O6 yTBep:KaeHUN dpeaepanbHOro rocyaapcTBeHHOro
obpasoBaTe/IbHOro CTaH4apPTa OCHOBHOIO obuiero obpasosaHus” (3apermctpmposaHo B MuHtocte Poccum 05.07.2021 N
64101)
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O OOIIIero 00pa3oBaHMs COCTAaBJICHAa Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3zoBanwsl, mpeactaBieHHbIX B DI'OC OO0, a Taxke Ha OCHOBE
dbenepanbHON pabouelt MporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHLETIIIUU MPETogaBaHus
y4yeOHOro mpenMmera «XuMHUs» B 00pa3oBaTelIbHbIX OpraHuzanusax Poccuiickoil
Oenepanun.

[Iporpamma mo xuMuu paszpaboTaHa € ENbIO OKa3aHUS METOJIMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUH padoyell MpOrpaMmsl 10 y4eOHOMY IIPEIMETY.

[Iporpamma 1o XxumMum Ja€T Npe/ICTaBICHUE O LEJsX, OOIIeH cTpaterun 00y4deHus,
BOCIIUTAHUSI U  Pa3BUTHSL  OOYYaIOIIUXCS  CPEJACTBAMU  y4€OHOro  MpeaMmera,
yCTaHaBJIMBAaET  O0s3aTelIbHOE  MPEIMETHOE  COJACp)KaHUEe,  MpeaycMaTpUBacT
pacopedeneHne €ero Mo KilaccaM M CTPYKTYpUPOBaHHE IO pasfeilaM W TeMaM
MPOTrpaMMBbl 110 XUMUHU, OMIPECIAET KOJTUUECTBEHHBIC U KaU€CTBEHHBIE XapaKTEPUCTUKU
COZECPKAHUS, PEKOMEHJIYEMYIO IIOCIEI0OBATEIIbHOCTh HM3YYEHUS XUMHUH C YYETOM
MEXKIPEIMETHBIX W BHYTPUNPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Tmpoiiecca,
BO3PACTHBIX OCOOEHHOCTEHM O0YyYaroUIuXcsi, OMpeesieT BO3MOKHOCTH MpeaMera Jis
peanuzanuyu TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIIbHOM
nporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs, a Takke TpeOOBaHUU K
pesynbTaTaM OOyYeHHs] XMMHUM Ha ypOBHE IeJiel M3YyYeHHs MpeaMeTa U OCHOBHBIX
BUJIOB YU€OHO-TIO3HABATEIILHOU JIEATEIBHOCTH 00YUYarOIIErocsi Mo OCBOCHUIO Y4eOHOTO
COAECP/KAHUSL.

3HaHWE XHMHH CIYXXUT OCHOBOM i  (OPMUPOBAHUS  MHPOBO33PECHHUS
00yyaromerocs, ero MpeJaCcTaBICHUl 0 MaTepUaIbHOM E€JUHCTBE MHUpPA, BAXKHYIO POJb
urparoT GopMupyemMble XUMHUEH MTPEACTABICHUS O B3aUMOITPEBPAIIICHUSIX YJHEPTUU U 00
HBOJIIOIUYU BEIIECTB B MPUPOJIC, O MYTIX PEHICHHs TI100aIbHBIX MPOOJIEM YCTOMYNBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, DHEPTETUYECKOM, MUILEBOW W IKOJOTHYECKOM
6e30macHOCTH, TPOOIIEM 3PABOOXPAHCHHS.

N3yuenne XuMUU: CIOCOOCTBYET pean3aiiii BO3MOXKHOCTEH JJIsi CaMOpPa3BUTHS

1 GOpMHUPOBAHUS
KYJBTYpPbl JJUYHOCTH, €€ 00Iel 1 (PyHKIMOHAIBHOM TPaMOTHOCTH; BHOCHUT BKJIAJl B
dbopMHpOBaHNE MBINUICHUS U TBOPUECKUX CIOCOOHOCTEH OOYJaronInMXcsi, HAaBHIKOB HX
CaMOCTOSTENIbHON y4eOHOU JeATeNbHOCTH, DKCIIEPUMEHTAIIBHBIX M HCCIIEI0BATEIHCKUX
YMEHUM, HEOOXOMMBIX KaK
B TOBCEIHEBHOW >XM3HHM, TaK W B MPO(ECCUOHATHHOU NESITETLHOCTH; 3HAKOMHUT CO

crenuUKON HAyYHOTO MBIIUICHUS, 3aKJIaILIBAET OCHOBHI IIEJIOCTHOTO



B3[UIsi1a HA €IMHCTBO IIPUPOABI M UEJIOBEKA, SBJIAETCS OTBETCTBEHHBIM J3TallOM B
(GbopMUPOBaHUN E€CTECTBEHHOHAYYHOM TpaMOTHOCTH OOYYaroIIMXCS;  CIOCOOCTBYET
(bOopMHPOBaHUIO IIECHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM

3HaHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B SKOJOTUYECKOE 0Opa3oBaHUE
00yJaronmxcsl.

JlanHple HampaBlieHUS B OOYYEHHH XUMHH OOECHeYMBaIOTCA —Crenu(UKon
coziepkaHusl y4eOHOTO MpeaMeTa, KOTOPBIM SBISETCS MEeIarornYecKy alaliTHPOBaHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OpPUEHTHPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHITHUH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU U HEKOTOPBIX OTHAEJBHBIX 3HAYMMBIX MOHATHU OPraHUYECKON
XUMHH.

CrpykTypa colepkaHus NOporpaMMbl MO XHUMUU CQOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro mnoaxoma kK e€ wusydeHuro. CoaepkaHue CKIAIbIBACTCS W3 CUCTEMBI
MOHATHM O XMMHYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMBI IOHIATHUH O XMMHYECKON
peaKkuuu. Ob6e »THM cuUCTEeMBl CTPYKTYpHO OpPraHM30BaHbl [0 MPUHIUIY
IIOCJIEA0BATENBHOTO PA3BUTHA 3HAHMM HA OCHOBE TEOPETUYECKUX MNPEICTABICHUN
pPa3HOro ypOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akona JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

YUEHUS O CTPOEHUU aTOMa U XUMUYECKOW CBSA3M; MPECTABICHUN 00

ANEKTPOIUTUYECKON JUCCOLMALIMY BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOJTYYEHHBIX
U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCSA IOCIEIOBATENbHO OT OJHOIO YPOBHSA K
JIPYroMY, BBITONHSS (DYHKIIMM OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEM NPAKTUYECKOTO IIPUMEHEHMS U NIOIYYEHHS U3Yy4aeMbIX BELIECTB.

OcBoeHHe MporpamMmbl MO0 XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS
0 XMMMYECKOM COCTaBJIAIOLIECH HAay4YHOM KapTHHBI MHpPA B JIOTUKE €€ CHUCTEMHOU
IIPUPOJBI, LIEHHOCTHOIO OTHOLIEHWS K HAy4YHOMY 3HAHMI0O M METOJAM ITO3HAHUSA B
Hayke. M3ydyeHne XMMHUU NPOUCXOAUT C IPUBIICUCHHEM 3HAHWU U3 paHEE W3YyYECHHBIX
yueOHbIX npeameToB: «Okpyxkawomuii Mmup», «buonorusa. 5—7 kinacce» u «Puzuka. 7
KJIaco».

[Ipu m3ydeHUM XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHWN OCHOB XUMHUYECKOUN
HAyKW Kak O0O0JIACTU COBPEMEHHOI'0 €CTECTBO3HAHHUA, MNPAKTUYECKON IesTEeIbHOCTH
YelloBeKa W KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. 3ajada y4yeOHOro
pelMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMBl XUMHMUYECKUX 3HAHUW — BaKHEMILIUX
(bakToOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX TMOJOXKEHUM, TOCTYIHBIX O0000IEeHUN



MHUPOBO33pEHUYECKOTO XapaKTepa, A3blKka HAyKd, B MPUOOIIEHUH K HAyYHbIM METOJaM
MO3HAHMS TPH W3YYCHUU BEIIECTB M XHUMHUYECKHUX peakiuid, B (OPMUPOBAHUU U
pPa3BUTHN MO3HABATENIbHBIX YMEHUN M UX MPUMEHEHUU B YUEOHO-TIO3HABATEJIIbHOM U
y4e0HO-UCCIE0BATENBCKOM AEATEIbHOCTH, OCBOEHUH MPaBUi 0€3011aCHOr0 00palleHus
C BEILIECTBAMH B MIOBCEHEBHOW KU3HU.

[Ipy u3yuyeHUHM XUMHM Ha YPOBHE OCHOBHOIO OOIIET0 OOpa30BaHMs BaXKHOE
3HaYEHUE NPUOOpENN TaKue LEeNH, KakK:

dbopmupoBaHue VHTEJUIEKTYaJIbHO pa3BUTOMN JIMYHOCTH, TOTOBOM
K caM0ooOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHUIO PEIICHUH,

CIOCOOHOM  aganTUpOBaThCsl K OBICTPO ~ MEHSIOIIUMCS  YCIIOBUSM  KU3HU;
HaIpaBJIEHHOCTh 00YYEHUsI HA CUCTEMAaTUYECKOE TPUOOIIEHUE O0YyUArOIINXCA

K CaMOCTOSTEJIbHOM IO3HAaBaTEIbHOW AESATENbHOCTH, HAYYHBIM METOJaM IIO3HAHMUS,
(GopMUpPYIOIIUM MOTHBALMI0 W pa3BUTHE CIOCOOHOCTEH K XHMMHH; OOecredeHue
YCJIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOUIMMUCS OIbITa pPa3HOOOpa3zHOU
NEeATEIbHOCTH, TIO3HAHUSI M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIMI), WMEIONX YHHUBEPCAIbHOE 3HAYEHUE [UJIl Pa3IUYHBIX BUIOB
nesTenbHoCTH; (OpMHUpOBaHHE OOMEH (QPYHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH,

B TOM YHCJIC YMEHUH OOBSCHATH U OIEHUBATD SBJICHUS OKPYKAIOIIETO MUPA, UCTIOJIb3YS
3HaHUS W OMBIT, MOJYYECHHBIC MPU WM3YUYCHUH XUMHUH, MNPUMEHSATh UX TPHU PEIICHUN
npoOieM B TOBCEAHEBHON JKU3HU M TPYAOBOW JEATEIBHOCTH; (POPMUPOBAHUE Y
0o0ydJaronmxcsi TyYMaHUCTHYECKUX OTHOIIEHUN, MOHWMAHMS IEHHOCTH XHWMHYECKHX
3HAHUM JUIsi BBIPAOOTKHM HKOJOTMYECKU IIeJIeCO00pa3HOro MOBEACHUS B OBITY H
TPYJOBOM JEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAIOLIEH
IPUPOJTHON cpesibl; pa3BUTHE MOTUBALIMU K 00YUEHHI0, CIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CAaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHSI OOIIEUETOBEYECKUX [IEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIbHEUIIIEr0 00yUYeHUSI.

OO6m1ee 9nCiIO 9acoB, peKOMEHIOBAHHBIX ISl U3y4YeHUs XUMuu, — 136 yacoB: B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno0), B 9 kitacce — 68 yacoB (2 yaca B HEJEIIO).

Jljis KaXa0ro Kjacca MpelyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
ObITh  HCIIOJIb30BAHO  yYaCTHUKaMHU  OOpa3oBaTeNbHOTO  Ipolecca B IENAX
dbopMHpOBaHUS BapUAaTUBHOM COCTABISIONIEH COJEpKaHMS KOHKPETHOM paboueit
nporpammbl. [Ipu 3TOM oOsi3aTenpHas (MHBapUaHTHAs) YacTh COJAEPKAHUS MPEIMETa,
YCTAHOBJICHHAs] MPUMEPHOM paboueil mporpaMmon, W BpeMs, OTBOAUMOE Ha €&
U3Y4YEHUE, T0JKHBI OBbITh COXPAHEHBI MOJHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KUIACC IlepBoHayajibHbIe XUMMHYECKUE MOHATHS
[Ipenmer xumun. Ponb XuMuuM B )KU3HU YeJOBEKa. XUMHUS B CUCTEME HayK. Tena u

BemecTBa. Ou3nueckre CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BelecTB. [lonsATHe
0 MeToJax IMo3HaHus B XuMuH. Yuctele BemiectBa U cMmecu. CriocoObl pasjeneHus
cMecel.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE dTIEMEHThI. CUMBOJIBI XUMUYECKHUX AJIEMEHTOB.
[IpocThie U CIIOKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuaeckas (opmyna. BameHTHOCTP aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BemlecTB. OTHocUTenbHAass atomHas Macca. OTHOCHTENbHAS
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas Macca. B3auMoOCBsI3b  KOJIMYECTBA,
Macchl U YUClia CTPYKTYPHBIX €IWHUI] BeniecTBa. PacuéTel mo GopMmynaM XUMHUECKUX
COE€INHCHUM.

OU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKas peakius U €€ Npu3Haku. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUECKkUe ypaBHeHud. Kiaccuduxanus XuMu4ecKux
peakiuii (CoeAMHEHU s, Pa3JIOKEHUs, 3aMEILICHUS, OOMEHA). XuMUuyeckuti IKCnepumMeHm.

3HAKOMCTBO C XHWMHYECKOW TOCYAOH, MpaBwiamMu pabOThl B JlabopaTtopuul U
npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O0OpPYJOBAaHUEM, HU3YyUYCHHE M OIHUCAHUE
(bU3nYECKUX CBOMCTB 00pa3I0B HEOPTAHMYECKUX BEIIECTB, HAONIOJEeHUE (PU3MUECKUX
(T1aBieHUE BOCKA, TasHUE JIbJla, PaCTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHICHCALIHS
BOJbI) U XUMHUYECKUX (FOpPEHHE CBEYHM, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KHUCIOTOW) SIBJICHUM, HAONIOACHHE M ONMUCAHWE MPHU3HAKOB
MPOTEKAHUSI XMMHYECKUX peakuuid (pa3ioKeHue caxapa, B3aUMOJAECHCTBHE CEPHOU
KHCIIOTBI C XJIOpUJIOM Oapusd, pasnoxkenue ruapokcuna meau (II) mpu narpeBanuw,
B3aMMOJICHCTBHE Kee3a ¢ pactBopom conu menu (I1), uzydyenue crnocoOoB paszaeneHus
cMecel (c TOMOIIbI0 MarHuTa, (QUIbTPOBaHWE, BbIIAPUBAHUE, JAUCTHILIALIMS,
xpomatorpadusi), IpoBeACHUE OYUCTKH MOBAPEHHON COJIM, HAOJIOJEHHWE W OIKMCAHUE
pEe3yJAbTAaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl,
co3llaHhe Mojienied MoJIeKyn (IIapoCTep’KHEBbIX). BakHeilllme mnpeacTaBUTEIU
HEOPraHMYeCKHUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — 37eMEHT W MpoOCTOe
BelecTBO. HaxoxkieHue Kuciaopoaa B npupoje, puznueckne U XMMUYECKUEe CBOMCTBA
(peakuu  ropenwus). Oxcupapl. [Ipumenenue xucmopoga. CrocoObl MOTyYCHHS
KHCIIOpoJia B Ja0OpaTOpWU U MPOMBIIIICHHOCTH. KpyroBopoT KucIopoaa B PUPOJIE.
O30H — anmoTponHas MoIu(UKaAIUs KUCIOPOa.



TernoBoit 3pdeKT XMMUYECKON peakiiK, TEPMOXUMUYECKUE YPaBHEHUS, K30~ U
SHIAOTEPMUYECKHUE peaKIIUU. TOMIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHUE
NapHUKOBOTO 3 (dekTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — snemeHT u npocrtoe BemecTBo. HaxoxnaeHune Bomopona B MPUPOJE,
bu3nYecKue U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus:. KucmoTsl u
COJIH.

MossipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BoAbl. Bona kak pacrBopurenb. PactBopsl. HacsllieHHbIe U
HEHACBIIIEHHBIE PACTBOPHI. PacTBOpUMOCTH BEmIECTB B BOJIe. MaccoBast J0JIsI BEMIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BoAbl. OCHOBaHMs. POib pacTBOPOB B MPUPOJE U B
YKW3HU 4YenoBeKa. KpyroBopoT BoJbI B mpUpoe. 3arpsi3HEHUE TPUPOIHBIX BOoJI. OXpaHa
Y OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus wHeopranumdyeckux coeauHeHuit. Oxcuapl.  Kiaccudukarms
OKCH/JIOB: coJieo0Opa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosneoOpaszyronme. Homenknarypa okcuioB. @uU3nueckue U XMMUYECKUE CBOMCTBA
okcuaoB. [lomyyeHne OkCcHuIoB.

OcnoBanus. Kiaccudukanus ocHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuii. ®PuU3WYECKHE W XUMHUYECKHE CBOMCTBA OCHOBAHHIM.
[TosrydueHue OCHOBaHUI.

Kucnorel. Knaccudukanus xucnor. Homenknatypa kwucinor. duszmyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOcTH MeTamnoB H.H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenknarypa coneit. ®U3nueckue 1 XMMAYECKUE CBOMCTBA COJICH.
[lonyuenune comen.
['eneTnyeckast CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCUHEHUN. Xumuueckuu

JKcnepumernm.

KaueCTBEHHOE OIpEACICHUE COACPKAHUS KHUCIOpOoAa B BO3AYyXE, IOIYYEHHUE,
cobupaHue, paclio3ZHaBaHWE W H3YUYCHUE CBOMCTB KHUCIOpPOJa, HaOJI0JACHUE
B3aMMO/ICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUSI BOBHUKHOBEHUS M IMPEKpaIieHus
ropenus (moskapa), O3HaAKOMJICHHE C 00pa3laMu OKCHIOB M OIMCAHUE WX CBOWCTB,
noJlyuyeHue, coOMpaHue, pacro3HaBaHWE M H3YyUYCHHE CBOWMCTB BOJOpojaa (TOpeHue),
B3aumojieiictBue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXHO HMCIOJIB30BaHUE
BUJICOMATEPHUATIOB), HAOJIOJeHHe OO0pa3lloB BEMIECTB KOJIMYECTBOM |  MOJb,
HCCIIeIOBaHUE OCOOCHHOCTEH pPAaCTBOPEHMS BEIIECTB C PA3IUYHOM PaCTBOPHUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJIEUCTBHE BOJbI C METa/llaMH (HATpHUEM M KaJlbLiMeM) (BO3MOXHO
UCII0JIb30BAaHUE BUIEOMATEPHUAIIOB), UCCIIEIOBaHNE 00pPA3II0B HEOPTAHUYECKUX BEIIECTB



pPa3IMYHBIX KJIACCOB, HAOMIOJEHUE HM3MEHEHHS OKpPacKd HWHAMKATOPOB B PACTBOpax
KHUCJIOT U IeJIoueH, n3yueHue B3aumozencTeust okcuna meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIIOT C METaJUIaMH, PEaKLMil HEUTpaau3aluu, MoJIy4eHUE HEPACTBOPUMBIX
OCHOBaHH, BBITECHEHHE OJHOTO METala JIPYTMM U3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/Jad 10 TeMme «BaxkHeWmme Kiaccbl HEOPraHUYECKUX
COCIMHEHUIN).

Iepuoanuecknii 3akoH u Ilepuoanueckas cucrema xumu4eckux iemenros JI.H.
MenpeJieeBa. Crtpoenune aTOMOB. XuMHnueckas CBSI3b.
OKHNCIUTEILHOBOCCTAHOBUTEIbHbBIE PEeAKIIUU

[lepBble MONBITKH KIacCU(PUKAIIMM XUMUYECKUX 3JIeMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IEIOYHBIE U IIETOYHO3EMENIbHBIE METAIIbI, FaJOT€Hbl, HHEPTHBIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHUIBI.

Ilepnomnyeckuin 3akoH. llepuonnueckas cucrema XUMH4YECKUX dieMeHTOB J[.M.
MenpeneeBa. Koporkonepuognas u JuimHHomnepuonaHas ¢opmbl Ilepuonnueckoit
cucTtembl XuMu4deckux anemMeHToB .M. Menaeneesa. [lepuoas! u rpynnel. Guzndeckuit
CMBICJI IOPSIIKOBOI'O HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CocraB atoMHbIX suep. M3oromsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB NEpBbIX 20 xumuueckux 3iemeHToB [lepuoanueckoi
cucreMbl JI.MI. MengeneeBa. XapakTepuCTUKAa XUMHUYECKOTO OJJIEMEHTa II0 €ro
nonoxkenuto B [lepunoanueckoit cucreme /[.1. Menneneena.

3aKOHOMEPHOCTM M3MEHEHUS paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEPUOJaM.

3nauenue Ilepuonnueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XUMHYECKHUX
3JIEMEHTOB JUJIS Pa3BUTHA HAYKHU U IpakTuku. /.M. MeHnneneeB — y4€HbIN U TpaKIaHHH.

Xumuueckass  cBsi3b. KoBaneHTHass  (NOJsipHAasT M HENOJISIPHAsl)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb okuciieHus. OKUCIUTEIHLHOBOCCTAHOBUTEIbHBIC peakiuu. IIporeccs
OKHUCJIIEHUS ¢ BOCCTaHOBJIEHUA. OKHCIUTEIM W BOCCTAHOBUTEN. XuMuueckuil
9KCNEPUMEHM.:

u3ydeHue oOpaslloB BEMIECTB METANIOB W HEMETAJJIOB, B3aWMOJICHCTBUE
TUAPOKCHAA ULHMHKA C pAacTBOpAaMHM KHUCJIOT U IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX NPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKUuid (TopeHue,
pEeaKIu pa3noKeHUs, COCUHEHHUS ).

Mesicnpeomemuvie cés3u
Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU M3YYEHMH XUMHM B 8§ KJacce

OCYIICCTBJICTCA YCPE3 UCIIOJIB30BAHHUEC KAK O6H_II/IX CCTCCTBCHHOHAYYHBIX HOHHTI/II>’I, TaK



U TOHSATUH,  SBISIONUXCS  CHUCTEMHBIMH NS OTACIBHBIX  NPEIMETOB
€CTECTBEHHOHAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHOHAYYHBIC TTOHSATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHalM3, CHUHTE3, KiIaccuuKamus, TEPUOANIHOCTh, HAOIIOJACHUE, HKCIECPUMEHT,
MOJICJTUPOBAHHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

duznka: maTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHI, W30TOIbI,
PaJMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYCCKHI 3apsj, BEUIECTBO, Telo, OO0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PM3NUYECKHE BEIMYMHBI, CIUHUIIBI U3MEPCHUS,
KOCMOC, TUTaHEeTHI, 3BE375b1, ColHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO M XMMHYECKAS PeaKIUsA
[lepuonnueckuii 3akoH. Ilepuoamueckas cucrtemMa XMMHYECKUX 3eMeHToB /JI.I.

MenpaeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B M3MEHEHHHN CBOWCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIHS, KA U UX COCIMHEHUNA B COOTBETCTBUU
C TIOJIOKEHHEM 3JIeMEHTOB B [leproinueckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BenecTBa: BUJIbl XUMUUECKOM CBSI3U. THUIBI KPUCTATUTMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BeIIECTBA OT THUIA KPUCTAIUIMYECKOW PEMIETKH W BUIA
XAMHUYECKOU CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMNXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKUX COCAUHEHUN,
r€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakiuii 0 pa3jIudyHbIM NpU3HaKaM (10 YUCTY U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3D PeKTy, MO U3MEHEHHUIO
CTEMECHEN OKHUCJICHUS XUMHUYECKUX DOJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTanu3aropa). JK30- U SJHAOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsitTue o ckopocTH XuMHUecko peaknuu. I[lonstre 00 00paTUMBIX U
HEOOPATUMBIX XHUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TeTEPOTCHHBIX
peakuusx. llonarue o karanuse. [lonstue o xumumueckoM paBHOBecuu. Dakrtopsl,
BIIUSAIONIME Ha CKOPOCTh XUMHUYECKOM pEakiuu U TOJIOKEHHE XUMHUYECKOTO

paBHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBHUTEIIBHBIE peakuuy, AJIIEKTPOHHBIN OanaHc
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHOM pEaKIuu. CocraBnenue ypaBHEHUI

OKHCJTUTEIIPHOBOCCTAHOBUTEIBHBIX PEAKIIUNA C MUCIIOJIB30BAaHUEM METO/a DJICKTPOHHOTO
OasaHca.



Teopust BAEKTPONUTHYECKONW IUCCOLMAIMU. JIEKTPOJUTHI U HEANEKTPOJIUTBHI.
Katnonsl, aHuoHbl. MexaHW3M [OHCCOLMAIMM BEUIECTB C Pa3IMYHBIMU BUIAMU
xuMu4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu moHHOro OoOMeHa. YCIOBHS NPOTEKAHHS PEAKIUd HOHHOrO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM U
coJiell B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUECKOW auccoruaiuu. KayecTBeHHbIE
peakuuy Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuu SKcnepumenm:

03HAKOMJIEHUE C MOJCIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUUYECKUX BEIIECTB
— METaJIJIOB M HeMeTaJUIoB (rpaduta U ajgMasa), CJIOKHBIX BEIIECTB (XJIOpHaa HATPHS),
UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW pEakiuu OT BO3JCUCTBUS
pa3IMYHbIX (PAKTOPOB, HCCIECIOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB,
mpoliecca IUCCOIMAIMK KUCIOT, IIEJI0Yel U coyeil (BO3MOKHO HCIIOIB30BAHUE BUICO
MaTepuaioB), MPOBEICHUE OMBITOB, MILTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS pPEeaKIUn
HOHHOTO 0OMeHa (00pa3oBaHuE OCaJKa, BIJICTICHUE ra3a, 00pa3oBaHUE BO/IbI), OIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHwue,
peaKkuy Pa3JIOKEHUs, COCIUHECHUS), PAcClO3HABAaHWE HEOPraHWYECKHX BEIIECTB C
MIOMOIIBI0 KAaYECTBEHHBIX PEAKIHUNA HA WOHBI, PEIICHUE SKCIEPUMEHTAJbHBIX 3aJ1ad.
HeMmeTaibl 1 MX coeIMHEHU S

O6miass  xapaktepucTtuka rajmoreHoB. OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHne W (Pu3MyYecKkue CBOMCTBA MPOCTHIX
BEIIIECTB — rajJloT€HOB. XMMHUYECKHE CBOWCTBA HAa MpUMepe XJopa (B3auMOACHCTBHUE C
MeTaJZlaMU, HeMeTaylaMu, Iienodamu). XjopoBojopoa. CossiHas — KHCIIOTa,
XAMUYECKUE CBOMCTBA, MOJY4YCHUE, MPUMEHEHUE. JleHCTBHE XJIOpa M XJIOPOBOJAOPOAA
Ha OpraHu3M uyejoBeKa. BaxkHeire XIopuabl U UX HaXO0XKJICHUE B IPUPOJIE.

O6mass xapakrtepuctuka »3iemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHne u (U3MYECKHe CBOWCTBA
MPOCTBIX BEIIECTB — KHUCJIOPOAA U Cephbl. AJIOTPONHBIE MOAU(UKAIIMK KUCIOopoAa U
ceppl. XuMmHUeckue cBoWcTBa cepbl. CepoBoAOpoa, CTpoeHue, (usudyeckue w
XUMHUYeCcKue cBorcTBa. OKCUABI CEphl KaK MPEACTABUTENIN KUCTOTHBIX OKCHI0B. CepHast
KHUCJIOTa, (PU3nuecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTEINS Kjacca
KUCIOT U crnenuduueckne). XUMHYECKUE pEaKluu, JeKalmue B OCHOBE
IPOMBIIIUIEHHOTO CHoco0a TMOJy4YeHUsi CEepHOM KHUCHOThl. IlpumeHeHue cepHoOi
kucioThl. ConM CepHOM KHCJIOTHI, Ka4eCTBEHHas peakius Ha Cyib(daT-uoH.
Haxoxnenue ceppl U €€ COCOIUHEHHMHM B TPUPOJEC. XHUMHUUYECKOE 3arps3HEHUE
OKpY’Karollel cpeibl COSTUHEHUSIMU CePhI (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa U
BOJ0EMOB), CITOCOOBI €T0 MPEOTBPAIIECHUS.
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O6mas xapakrepuctuka 3neMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIC CTEMEHNU OKUCICHUS. A30T, paclpoCTpaHEeHHUE B MPUPOJE, HU3HUICCKUE U
xummudeckue cpoiictBa. KpyroBopor azora B mpupone. AMMUak, ero (pu3u4ecKkue H
XUMHUYECKUE CBOMCTBA, MOJyYeHrue U npuMeHenre. Coau aMMOHMS, UX GU3HUYECKUE U
XUMUYECKHE CBOWMCTBA, NMpuMeHeHne. KadecTBeHHass peakmus Ha HOHBI AMMOHMS.
A30THast KucjoTa, €€ MoJiyueHue, PU3NYeCKue U XMMUYECKHE CBOMCTBa (OOIIME Kak
IpEeICTaBUTENS Kilacca KUCIOT U crenuduyeckue). Mcnonb30Banne HUTPATOB U CONEH
aMMOHHMSI B KA4eCTBE MHUHEPAIBHBIX yAOOpEHHH. XWMHUYECKOe 3arpsi3HCHUE
OKpY>Kalolllel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JOXK/IU, 3arpsi3HEHUE BO3/1yXa,
nouBsl ¥ BogoéMoB). Docdop, amtorponusie Moaudukanuu dochopa, GU3UIECKUE U
xumuueckue cBorctBa. Okcun ochopa (V) u pochopHas kucinora, puznyueckue u
XUMHUYECKHE CBOMCTBa, rmonydeHue. Hcmonb3zoBanue ¢QocdaroB B  KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mass xapakrtepuctuka »djemMeHTOB I[VA-rpynmbel. OCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKHUCJICHHS. YTIEpOJl, aUIOTPOIHbIE MOJAU(PUKAIINH,
pacmpocTpaHeHHe B TpHpojAe, (U3NUECKHE W XUMHUYCCKHE CBOWCTBA. AACOpOIms.
Kpyrosopot yriepoaa B npupojie. OKcupl yriiepoaa, ux GuU3N4ecKrue U XUMUYECKUE
CBOMCTBA, JICHCTBHE HA KMBBIC OPTaHU3MBI, TTOJIYICHUE ¥ TIPUMEHEHNE. DKOJIOTHUSCKIEC
npoOJieMbl, CBsi3aHHBIE C oKcusioM yrieposa (IV), runoresa rio0anbHOr0 MOTEIICHUS
KJIMMaTta, MapHUKOBBIA 3P ¢deKT. YToipHas KUCIoTa W e€ CoiM, uX (U3MYecKue u
XUMUYECKAE CBOWCTBa, IOJYyYCHHE W TpPUMEHEHHE. KadecTBEHHas peakius Ha
KapOoHaTtroHbl. Vcnonb3oBanue kKapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[TepBoHavyabHBIE TOHATHS OO0 OPTraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoaa (MeTaH, dTaH, STWIEH, alleTWJIEH, 9TaHOJ, TIHUIEPUH, YKCYCHas KHCJIOTa).
[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB (YToJib, MPUPOIHBIN Ta3, HEPTh), MPOTYKTHI UX
nepepaboTku (O€H3WMH), WX POJb B OBITY HW mNpoMblluieHHOCTH. [loHATHE O
OMOJOTUYECKH Ba)KHBIX BEIECTBAX: KUPaX, OCIKaxX, YrJIeBOJaXx — U UX POJH B KU3HH
YyeoBeKa. MaTtepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSTUHEHUM.

KpemHnii, ero pusndyeckue ¥ XMMHUYECKHUE CBOWCTBA, TOJyYCHHE W TIPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O0mue npencrabienus 06 okcuae kpemuus (IV) u
KpeMHueBon kucnote. CHUIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeiimme CTpOWTENbHBIC MaTepHalIbl: KepaMHWKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobaembr 6€30MacHOTO UCTIOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB B
TIOBCETHEBHOM JKU3HU. XUMUUECKULL IKCNEPUMEHN.

U3y4eHHe O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB UX
MPOTEKaHMs, OMbIThI, OTpaXkarolre GU3NIECKue U XUMUYECKUE CBOMCTBA TaJIOT€HOB U
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UX COEJUHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE C
obOpasmamMu  XJIOpUJ0B (TAJIOTEHHUIIOB), O3HAKOMJIEHME C oOpasmamu ceppl U eé
COEIMHEHUSIMU (BO3MOKHO KCIIOJIB30BaHUE BUICOMATEpUAJIOB), HAOIIOIEHHE TIpoliecca
oOyTrJIMBaHMs caxapa MoJ JAeHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEpPHOM KHCIOTHI, NMPOBEJACHHUE KaueCTBEHHOU
peakuuu Ha cylib(ar-uoH U HAOIIOJIEHUE MPU3HAKA €€ MPOTEKAHUs, O3HAKOMIICHHE C
¢uznyeckuMu  cBoiicTBamMM  a3ota, (ochopa W UX COCAMHEHHHA (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), 00pa3liaMu a30THBIX U (POochHOpHBIX yT0OpEeHHIA,
noJiyueHue, coOupaHue, pacrno3HaBaHUE M W3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX pEaKUMi Ha MOH aMMOHMSA U (ochaT-MOH M U3yUeHUE MPU3HAKOB HX
IPOTEKaHUs, B3aUMOJECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEJBIO
(BO3MOYXKHO MCHOJIb30BAaHUE BUICOMATEPUATIOB), U3yUYEHUE MOJEICH KPUCTAIIIMUECKUX
pemérok anmasza, rpadura, QyiaepeHa, O3HAKOMJIEHHE C IIPOILIECCOM ajcopOLuu
PacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
NOJIyYeHHE, COOMpaHHe, pacClO3HABaHUE M H3YyYEHHE CBOWMCTB YIJIEKMCIOrO Tasa,
IPOBEICHHE KAaueCTBEHHBIX pEaKIMil Ha KapOOHAT W CUJIMKAT-MOHbI U HM3YyYEHHE
IPU3HAKOB  MX  IPOTEKAaHWs, O3HAKOMIICHHE C  MPOAYKIMEN  CHIMKATHOU
IPOMBIIUICHHOCTH, pELIEHUE HSKCIEPUMEHTANbHBIX 3a7ady 1o Tteme «Baxwueiimue
HEMETAJUIbl U UX COEAMHEHUS». MeTa/uIbl M UX COeIMHEHUS

OOmas xapakTepuCTUKa XUMUYECKMX 3JIEMEHTOB — METaVIOB Ha OCHOBAaHMM UX
nonoxkenus B llepuonnueckoit cucreme xumuyeckux sneMeHtoB [[.M. Menneneesa u
ctpoeHnus atoMmoB. CTpoeHwe MeTauioB. MeTtajnmyeckas CBA3b M METaJUINYECKaAs
KpUCTAJUIMUECKasT PEMIETKA. OJIEKTPOXUMHUYECKUI psJ  HANpsSOKEHUH METaJlJIOB.
duznyeckue M XUMUYECKHE CBoicTBa MerauioB. OOmue crnocoObl MOTyYEeHHS
METaJIOB.
[TonsiTe 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(cTasnp, 4yryH, JIOPATIOMUHUN, OpOH3a) U X PUMEHEHHE B ObITY U TPOMBIIIUIEHHOCTH.

[Ilenounble MeTamwbl: mojoxkeHue B Ilepuoanueckoil cucTeMe XUMUYECKUX
snemeHtoB J[.M. MeHaeneeBa, CTpOCHME HMX AaTOMOB, HAXOXJAEHHE B MPUPOJE.
®duznyeckre W XUMHUYECKHE CBOMCTBA (Ha mpuMepe Hatpus M Kanus). Okcuuabl U
TUAPOKCH]IBI HATpUA U Kaind. [I[puMeHeHre neNoYHbIX METaIOB U UX COEUHEHUN.

[IlemoyHO3EMENBHBIE METAJUIBI MArHUM U KAJIBIUM: TToJ0xkeHue B [lepuoanyeckon
cucremMe xumuueckux sneMeHToB .M. MenaeneeBa, CTpoOEHHE UX AaTOMOB, HAXOXKJICHUE
B npupoje. Ou3znueckne U XUMUYECKHE CBOMCTBA MArHUs W Kajiblus. BaxHenmne
COCIMHEHUS Kanblus (OKCUM, TUAPOKCUM, coyin). JKECTKOCTh BOJBI M CHOCOOBI €€
YCTPaHEHHUS.
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AuroMuHUN: TiookeHue B [leprnoandeckoit cucteMe XuMu4ueckux semMeHToB J[. M.
MenpaeneeBa, CTpOCHHE aTOMa, HaXOXJAeHUE B mpupoae. OU3NUECKHE U XUMHUYECKUE
CBOMCTBa aTtOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH A aTIOMUHHUS.

Keneszo: monoxenue B llepmoamueckoit cucreme xuMuueckux siaeMeHToB J[.U.
MenpaeneeBa, CTpOCHHE aTOMa, HaXOXJAeHUE B mpupoae. OU3NUECKHE U XUMHUYECKUE
cBoicTBa xene3a. Okcuabl, rufpokcuabl u conu xenesa (II) u xenesa (III), ux cocras,
CBOWCTBA U NONYyYCHUE. XuMUuueckuu sKcnepumenm.

03HAaKOMJICHHE C 00pa3aMyd METaIOB U CIUIABOB, UX (M3MYCCKUMHU CBOMCTBAMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO  HMCHOJB30BAaHHE
BUJICOMATEPHUATIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIBIUS U HATPUS C BOAOU
(BO3MOKHO HCTIOIB30BaHKUE BUACOMATEPUATIOB), UCCIIEOBAHUE CBOMCTB JKECTKOU BO/IBI,
mpoliecca  TOpeHMsl  JKele3a B KHCIOpoje  (BO3MOXKHO  MCIOJB30BAHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KaY€CTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
Kalbliusd, anoMuHusd, nuHka, sxkeneza (II) u xeneza (IIl), menu (II), HaGmonenue u
ONUCAaHUE TPOILIECCOB OKpAIIMBAaHUS IUIAMEHU HOHAMU HaTpHsl, Kaiusl U KaJbLMs
(BO3MOKHO HCMOJIb30BAHUE BUIECOMATEPHUATIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHHUS U TUAPOKCUIA [IMHKA, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BakHenIre METaJUTbl U UX COCIMHEHUS». XUMUSA U OKPY Kalas cpeaa

BemecTtBa u Marepuasibpl B IIOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XHUMHYECKUX peakiui B ObITy. llepBas momomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouled cpenapl (mpeaesibHas —JomycTUMast
KoHIleHTpanus BemiecTB (ganee — IIJIK). Poib XuMuu B pelIeHWH HSKOJIOTHUYECKUX
npoOsieM. Xumuueckuii dKcnepumenm:

n3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIaBbl METANIOB, TOJIUMEPHBIE

MaTepHabl).

Mesicnpeomemuvie cés3u
Peanuzanust MexXnpeAMETHBIX CBA3€H MpU U3YYEHUH XUMHM B 9 Kiacce

OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSTUM,
TaK W TOHSITUW, SBISIIOIIMXCS CUCTEMHBIMH JUISl  OTJEJBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAay4YHbIE MTOHATHS: HAyYHBIN (PakT, rumorTesa, 3aKOH, TEOpHs,
aHajgu3, CHUHTE3, KilaccuduKauus, TEPUOJAUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,
MOJICTUPOBaHUE, H3MEPCHHE, MOJEb, SBJICHUE, MAapPHUKOBBIA 3(M(EKT, TECXHOJIOTHS,
MaTepuabl.

®dusuKa: MaTepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJI, HU30TOIbI,
PaaUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsjl, MPOBOJAHUKH, MOIYNIPOBOJHUKH,

13



TUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKas pEmIETKa, CIUIaBbl, (u3mueckue
BEJIMYMHBI, €AUHMIIBI HM3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3[BI,
Connue.

buonorust: ¢dorocunrtes, npixanume, Ouocdepa, SKOCHUCTEMa, MHUHEpaIbHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpa¢usa: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOJBI, IOJIE3HBIC
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

IHHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOSHUS MPOTPaMMBbl OCHOBHOTO 00IIIET0 00pa3oBaHus
JOCTUTAIOTCS B XOJ¢ OOYYCHHS] XMMHHA B CJIMHCTBE YYCOHOH W BOCIHUTATEIHLHOU
JCSATCIIBHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCHUCKHMHE COITMOKYJILTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, TPHHATHIMH B OOINECTBE TIpaBUJIAMH H
HOpPMaMH TIOBEJICHUS W CIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHUS, CAMOPa3BHUTHSA M
coIMaau3aly 00y4Jarommnxcsl.

JIMIHOCTHEIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTh o0yJaronuxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TMO3UTHUBHBIX IICHHOCTHBIX OPHUEHTAIIMN M PacCIIUpPCHHE
OMbITa JIEATSIBHOCTH Ha €€ OCHOBE, B TOM 4YHCJIC B 4YacTH: 1) MaTPHOTHYECKOIo
BOCIIUTAHMS:

IICHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECCKOMY H
HAyYHOMY HACJICJIMI0, TOHWMMAaHHsS 3HAYCHHS XUMHUYECKOW HAayKd B JKU3HHU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOW uHGOpMaImein o
NEPEIOBBIX  JIOCTMDKCHUSAX H  OTKPBITUSX MHPOBOM W OTCUSCTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOMCTBE MHUpa M OOIIECTBA,;

2) rpamaaHCKOro BOCIIUTAHUS:

IIPEACTABIICHHS O COLMAIIBHBIX HOpMax M MPaBUiIaX MEKJIMYHOCTHBIX OTHOILLIEHUN
B KOJUIEKTMBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTHU B OOUIECTBEHHO IOJIE3HOM,
y4eOHOUCCIeI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX ACSTEIBHOCTH, TOTOBHOCTH K
pa3zHOOOpa3HOM  COBMECTHOW  JI€ATENbHOCTH  MpPH  BBIMNOJHEHHMH  YYEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN Y4€OHBIX
IIPOEKTOB, CTPEMJICHHs K B3aUMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B IIPOLECCE ITON
yu4eOHOU NesATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHHE M TOCTYNKU CBOMX
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TOBAapMILEW C ITO3ULIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEACTBUN MMOCTYIIKOB; 3) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUYECKHE NPEACTABICHHUS O BEHIECTBE M XHWMHUYECKOW pEakluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTABJISIOIIME OCHOBY
JUIsl IOHMMaHUsI CYIIHOCTHM HAy4YHOM KapTUHBI MHpa, MPEACTaBICHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHS IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C IIPUPOAHONU Cpeloi,
O POJM XUMHH B IIO3HAHMM OTUX 3aKOHOMEPHOCTEW; IO3HABaTEIbHbIE MOTHBBI,
HamnpaBJiCHHbIE HAa TMOJYYCHHE HOBBIX 3HAHUN MO XHUMHUH, HEOOXOAMMBIE ISt
00BsiICHEHUS HAOII0AAEMBIX ITPOLIECCOB U SIBICHUMN, TO3HABATENbHOM, HH(POPMALIMOHHON
U YUTATENbCKOM KYyJIBTYphl, B TOM UHCJE€ HABBIKOB CaMOCTOATEIBHOW padOThI C
y4eOHBIMU TEKCTaMH, CHOPABOYHON JIMTEPaTypoOil, JOCTYIHBIMHU TEXHUYECKHUMHU
CpeICcTBaMU HMH(OPMAIMOHHBIX TEXHOJOTUH; HMHTEpeC K OOYyYEHHI0O U I03HaHUIO,
J10003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K €CaMOOOpAa30BAHMIO, MPOEKTHOM H
UCCIIEIOBATENbCKOM AESITEbHOCTH, K OCO3HAHHOMY BBIOOpPY HApaBJIE€HHOCTU U YPOBHS
oOyueHus B ganbHeiieM; 4) GopMHUPOBaHHS KYJIbTYPbI 310POBbA:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3J0POBBII 00pa3 KW3HU, OCO3ZHAHKUE MOCIEICTBUN U HENPUATHE BPEIHBIX
OpUBBIYEK (YyHOTpeOJIEHUS aJIKOrojisi, HAPKOTHUKOB, KYpEHHs), HEO0OXOJUMOCTU
coOJ0/IeHNs TpaBuil 0€30MacHOCTH NpHU OOpaIleHUU ¢ XMMHYECKUMH BEIIECTBAMHU B
OBITY U peaIbHOU KU3HU; S5) TPYA0BOT0 BOCTIMTAHUS:

MHTEpeC K NPaKTUUECKOMY U3YUYEHHIO MPOoEeCcCHil U Tpyda pa3IudHOIo poja,
yBaXXEHUE K TPYyAYy W pe3yJbTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIM BBHIOOP HWHIMBHUAYaJIbHOU
TPACKTOPUHM TPOJOJDKEHUS OOpa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HWHTEPECOB MW MOTPEOHOCTEH, YCHEIIHOW
npo(heCCUOHATIBHON JIEATETbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUI, TOTOBHOCTH
allalTUPOBAThCA B MPO(ecCHoHaNBbHON cpenie; 6) IK0JI0rH4ecKoro BOCIIUTAHUS

HKOJIOTUYECKH [E€JIECO00pa3HOE OTHOIICHHUE K MPUPO/I€ KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIECTBOBaHUS, IOHNMaHUE LIEHHOCTHU 3/10POBOTO U 0€30MacHOTO

oOpa3a KH3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COONIOACHUS MpaBuil O€30MaCHOTO
NOBEACHUS MpU pabOTe ¢ BEUIECTBAMHU, a TAKXKE B CUTYaLMSIX, YTPOKAIOIIUX 30POBBIO
Y JKU3HHU JIIOJIEH; ClIOCOOHOCTH MPUMEHSTh 3HAHMSI, MTOJTydaeMble MPU U3y4YEeHUU XUMUH,
JUIA pEUICHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOLHOU CPENOU, ISl TTOBBIIIEHUS
YPOBHSI 3KOJIOTUYECKOM KYJIbTYpPbl, OCO3HAHUS TJI00AIBHOTO XapaKTepa IKOJIOTHYECKUX
npobsieM W MyTed HMX pelIeHUs IOCPEACTBOM METOJOB XUMHUH, SKOJIOTHYECKOTO
MBIIUICHUSA, YMEHUS PYKOBOJCTBOBATbCA UM B II03HABATEIIBHOW, KOMMYHUKATUBHON U
COLMAJIbHOM ITPAKTHKE.
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METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampenIMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYUMBIE U1t
dbopMUpOBaHUS MHUPOBO33pPEHUS OOIEHAYYHBbIE TOHATHS (3aKOH, TEOPHs, MPHUHIIUII,
runoresa, pakT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U APYTOE.), KOTOPhIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJSIOT HA OCHOBE 3HAHUI U3 3TUX
npeaMeToB (OpMHUPOBATh MPEACTABICHHE O IIEIOCTHON HAydyHOW KapTHHE MUpa, U
yHUBEpCalbHble  y4eOHbIe  JeHcTBHUS  (MO3HABaTElIbHbIE,  KOMMYHUKATHUBHBIE,
pEeryJiATUBHBIE), KOTOphle oOecrneynBaroT  (QOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3HaBaTeJbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA Ba3oBbie
JIOTUYECKHe 1eHCTBUA:

YMEHUS UCITOIH30BATh TPUEMBI JIOTHYECKOTO MBIIICHUS IPH OCBOCHUH 3HAHUM:
pacKphIBaTh CMBICT XWMHUYECKHX TOHATHN (BBIACIATh WX XapaKTEpPHBIC IMPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMHU TMOHSATHUSMHU), UCHOJb30BaTh MOHATHUS  JUIS
OOBSCHEHHsI OTACNBHBIX (DAaKTOB W SIBJICHHWMA, BHIOMPATh OCHOBAHUSA W KPUTCPUHU IS
KIaccu(UKalMi XUMUYECKUX BEIIECTB M XHWMHUYECKHX PEaKIMil, YCTaHABIMBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXJYy OOBEKTaMU HU3Y4YEHHS, CTPOUTH JIOTUUECKHE
paccyxneHus (MHIYKTHBHBIC, JCIyKTUBHBIC, 110 AaHAJIOTHH), J€JaTh BBIBOJALI U
3aKJIIOYEHUS; YMEHUE MPUMEHSITh B TPOIECCe MO3HAHUSA TOHATUS (MIPEAMETHbIE U
MeTaIpeAMETHBIC), CUMBOJUYECKHE (3HAKOBBIC) MOJICIH, HCIOJb3yeMble B XHMHH,
peoOpa3oBEIBATh MIUPOKO TMPUMEHSIEMbIE B XMUMHUU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUNA 3HAK (CHMMBOJI DJIEMEHTa), XHUMHYecKas QopMyna ¥ ypaBHEHHE
XUMHUYECKON peaKIuu — MPH PEIICHUN Y4eOHO-TTO3HABATENBHBIX 3a7a4, C YIYETOM ITHUX
MOJICJIBHBIX TIPEJICTABIICHUN BBISBISTh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMUMHUYECKHUX BEIIECTB W XWMHUUYECKHX PEAKIUH, BBIABISATH
o0mye 3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBECHHBIC CBS3M U IPOTHBOPEYHUS B
M3y4aeMBbIX Tpolieccax u siBJieHUsX. ba3oBble ncclie0BaTe/JbCKUe AeiCTBUSA:

YMEHUE WCMOJb30BaTh ITOCTaBJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KA4eCTBE OCHOBBI IS (DOPMHPOBAHUS THUIIOTE3bI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHM; MPUOOPETEHUE OMBITA IO TUIAHUPOBAHUIO,
OpraHU3allMi M TPOBEICHUIO YYEHWYECKHX DKCIICPUMEHTOB, YMEHHE HAOJI0IaTh 3a
XOJIOM TIPOIECCa, CaMOCTOSITEIPHO TPOTHO3UPOBATh €ro Pe3ynbTar, (GOpPMYIUPOBATH
0000mIeHNsT W BBIBOJBI 10 pe3yJbTaTaM TMPOBEAEHHOTO OIbITa, HCCIIEIOBAHMS,
COCTaBIISATh OTYET O MPOCTaHHOK padoTe.

Pa6ora ¢ unpopmaunmeii:
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YMEHHE BBIOMPATh, AHAJIM3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIMIO PA3IUUHBIX
BUJOB ©  (QOpM  TPEACTABICHUSA, TMOJy4YaeMyl0 U3  pa3HbIX HCTOYHUKOB
(Hay4HOMNOMYJISIpHAsl JTUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcoel VHTepHETa), KpUTHYECKH OLIEHHMBATh INPOTUBOPEUMBYIO M HEIOCTOBEPHYIO
uHbOpMAIMIO; YMEHUE MPUMEHSATh pa3jMuHbie METOJbl M 3alpoChl MPH TMOHCKE U
otOope MHpOpPMAIMU U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JUIsI BBITOJIHEHUS
yu4eOHBIX U II03HABATEIbHBIX 3aJ1a4 ONPEAEIEHHOrO THUMA, MPUOOPETEHHE OIbITa B
00JacTH UCTONIb30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIIaJICHHUE
KyJIbTYpOM  aKTMBHOIO  MCIOJIb30BaHUS  Pa3iIUYHBIX  IIOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMANBHYIO (OpMYy TMpencTaBieHus WHGOpMAIUU U
WUTIOCTPUPOBATh pElIaeMble 3aJlauyd HECIOKHBIMUA CXEMaMH, AUarpaMMaMu, APYTUMH
dopmamu rpaduKku U UX KOMOMHALMSIMH;, YMEHHE HCIIOJIb30BATh M aHAJIW3UPOBATh B
npolecce yd4eOHOM M HMCCIEeNOBATENbCKOW AESATENBHOCTH WH(OPMAIMIO O BIWSHUU
IIPOMBIIUIEHHOCTH, CEJIBCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY’KAOIIEH
IIPUPOJHOM CPEJIBL.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eHCTBUSA:

YMEHHE 3a/1aBaTh BOIPOCH! (B XO0J€ Auayiora W (WIM) AUCKYCCHUU) O CYILIECTBY
oOcyxaaemMoii TeMbl, (HOPMYITHPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO BBITTOTHEHUS
peJIOAKEHHON 3aJjaun; MPUOOPETEHUE OIbITA MPE3ECHTALMU PE3YJIbTAaTOB BBIITOJIHEHUS
XUMHYECKOTO
JKCIepUMeHTa (71a00paTOpPHOTO OMbITa, JA0OPATOPHON pabOTHI MO HCCIIECIOBAHUIO
CBOMCTB BeIIECTB, Y4eOHOrO0 MPOEKTAa); 3aUHTEPECOBAHHOCTh B COBMECTHOM €O
CBEPCTHUKAMH TI03HABATEIILHOW W HUCCIIEIOBATENBCKON AEATEIbHOCTH TPH PEIICHUN
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yu€Ta OOIIHUX WHTEPECOB M COTIACOBAHUS TO3HIINNA
(oOcyxneHus, oOMEH MHEHUSIMH, «MO3IOBbI€ IITYPMbD», KOOpPAMHALMS COBMECTHBIX
JNEeUCTBUM, OMNpeJesieHne KPUTEPUEB IO OIEHKE KadyecTBa BBIMIOJHEHHOW palOOThl U

JpyTHE);

PeryasiTuBHbIC YHHBEPCAJbHBIC Y4eOHbIE 1eliCTBHS:
YMCHHUE CaMOCTOATCIIbHO  OINPCACTIAThL HOCIM  ACATCIbHOCTH, IIJIAHUPOBATD,

OCYIIECTBIISITh, KOHTPOJMPOBaTH U TMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesTEeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEKTUBHBIE CIOCOObI PEHICHUS YYEeOHBIX H
MIO3HABATENBbHBIX  3aJa4, CaMOCTOSITEIbHO  COCTAaBIATh WJIH  KOPPEKTUPOBATH
IIPEUIOKEHHBIA aITOPUTM JIEUCTBUN NPH BBIIIOJIHEHUN 33aJaHUU C YYETOM IIOJTYyYECHUS
HOBBIX 3HaHUM 00 wH3yyaeMbIX OOBEKTaX — BELIECTBAX W PEAKIMIX, OLIEHHWBATH
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COOTBCTCTBHC IIOJIYUCHHOI'O pE3yJibTaTa 3asBJICHHOMN oeiain, yMCHHC HCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTCKCTHI, ITPC/JIaracMbIC B YCJIOBUU SaI[aHHfI.

ITPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3yJbTaTOB 10 OCBOEHHUIO 00S3aTENBHOIO COACPIKAHUS,
YCTaHOBJICHHOTO JTaHHOUW (pemepanpbHO pabodeid mporpaMMOM, BBIJCISIIOT: OCBOSHHBIC
00y4JaroMMucs HayyHble 3HAHUS, YMEHUSI U CIIOCOOBI JACHCTBUH, cieliupuiecKue aJis
npeaMeTHONW o0nacTu «XUMUsS», BUABI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro UHTEPIpETALNH, MPE0OPa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsX.

K koHly oOyudeHust B 8 kJjacce mpeAaMETHBIE PE3yJbTaThl Ha 0Aa30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbpIBaTh CMBICII OCHOBHBIX XUMHWYECKHX IOHATHI: aToOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, TPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHASA U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas 10JIsl XMMUYECKOT0 JIEMEHTA
B COCIUMHEHUHU, MOJSIpHBIA  00BEM, OKCHJA, KHUCIOTAa, OCHOBaHUE, COJib,
3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakiys, Kiaccupukauus
pEeaKlMii: peakuuu COCIUHEHHUS, PEAKIMK Pa3JIOKEHUS, PEAKLIUN 3aAMEILICHHUS, PEAKIINH
oOMeHa, 9K30- U IHJAOTEPMUYECKUE PEAKLMHU, TEINIOBOM 3(P(EKT peakiuu, 1Ipo aToma,
AJIEKTPOHHBIN CJIOW aroma, aTOMHas OpOuTaib, paguyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAsE M HEMOJISIpHAs KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0Jds BewecTBa (IPOLEHTHAas KOHUEHTpAlMs) B pPacTBOPE;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHA U IPUMEHSATD 3TH
NOHATHUS MPU ONHCAHUM BEIIECTB M MX MPEBpPALICHUI; HCIOJIb30BATh XUMUYECKYIO

CUMBOJIMKY JJIs1 COCTaBieHUs! (POpMYJI BELIECTB U
YPaBHEHUN XMMHYECKUX PEAKLM; ONpENENsTh BaJEHTHOCTb ATOMOB JJIEMEHTOB B

OMHAPHBIX COCAMHEHUAX, CTEIICHb
OKHUCJICHUSI 3JIEMEHTOB B OWHApHBIX COCAMHEHHSX, MPUHAJICKHOCTh BEUIECTB K
ornpeAenéHHOMY KJaccy COeIUHEHHH 1Mo popMyiaM, B XUMHUUECKOH CBS3U
(kOBaJieHTHasT M WOHHAs) B HEOPraHWYECKHX COEIMHEHMSX; PACKpPbIBATh CMBICI

ITepuonnueckoro 3akona /.M. MeHneneesa: neMOHCTpUPOBATh
NOHUMAaHUE TMEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
noyiokeHus: B Ilepuoanyeckodl CUCTEME, 3aKOHOB COXPAHEHUsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO y4Y€HHs, 3aKOHAa ABOraJipo; OMKCHIBATH
U XapakTepu3oBaTh Ta0IuuHy0 Gpopmy lleproauyeckoit cuctemsl
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XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHITHS «IJIaBHas mnoiarpynmna (A-rpynma)»y u
«mobounast moxarpymmna (b-rpymnma)», Mamsie W OOJbIIME TEPHOABI, COOTHOCHUTH
0003HaueHus, KOTOpble uMetoTca B Tabnuie «llepuognmueckas cucreMa XMMHYECKUX
anemenToB J[.M. MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsal sAapa, oOIiee dYHCIO JIIEKTPOHOB U
pacmpesiesieHue HUX 10 DJIEKTPOHHBIM CJIOSIM); KJIACCU(PUIIMPOBATH XUMHUYECKHE
3JIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKHE PeakIuu (M0 YUCIYy M COCTaBy YyYacCTBYIOUIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3¢ (}eKTy); XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMUCAHHE MNpPUMEpPaMH MOJIEKYISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIMX XUMWYECKUX PEaKLHM; IPOTHO3UPOBATh CBOMCTBA
BEIIECTB B 3aBUCUMOCTHU OT WX KaYECTBEHHOTO COCTaBa,
BO3MOXXKHOCTH TIPOTEKaHUS XMMHYECKHUX TIPEBPAIICHUA B Pa3IUYHBIX YCIOBHSX;
BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XUMUYECKOTO 3J€MEHTa Mo (opMylie COETUHEHHs, MACCOBYIO OO
BEIIECTBA B PAcCTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHHIO XUMHYECKOW pEaKIvu;
IPUMEHATH OCHOBHBIE ONIEPALIUN MBICTUTEIBHOM NEATEIbHOCTH — aHAJIU3 U CUHTES,

CpaBHEHHUE, o0oOmieHne,  cucTeMarusaluio,  KiaccuuKaluio, BBISIBJICHUE
NPUYUHHOCIIEACTBEHHBIX CBSI3ed — JUIsl M3YYEHHUS CBOMCTB BEIIECTB M XMUMHYECKUX
peakuui, ecTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HaOJII0JCHHE, H3MEpEHHeE,
MOJICJIMPOBAHUE, SKCHEPUMEHT (peajbHbIi M MBICICHHBIN); CJelI0BaTh IpaBHIaM
MOJIb30BAaHUSI XMMUYECKOU MOCYyAO0N U 1a00paTOpHBIM

o0opy/lOBaHUEM, a TaK)Ke MpaBuUiiaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBINOJHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOAA U KHUCJIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JI0JIEd paCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
IPOBOJUTh XUMUYECKHUE SKCHEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C IOMOIIbIO UHAMKATOPOB (JTaKMyC, (peHOoJI(PTaIenH, METUIIOPAHXK U IPyTHUE).

K koniy oOydenust B 9 kijacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYYAFOIIINXCS YMEHUM:

PacCKpBIBATh CMBICII OCHOBHBIX XMMHYECKUX MOHATUN: XUMUYCCKUN IJIEMEHT, aTOM,
MOJIEKyJa, MOH, KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTEIIEHb OKHCICHUS, XUMUYECKas PEaKIus, XUMUYCeCKas
CBSI3b, TEIUIOBOM A((EeKT peakiuu, MOJib, MOJSIPHBIA 00BEM, PACTBOP, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJJCKTPOJIUTHYECKAs JUCCOIMAIMS, pPEaKIMH HWOHHOTO OOMEHa,
KaTaam3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMBIE W HEOOpaTHMbIC pEaKIlnw,
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OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEaKLUU, OKHUCIIUTETD, BOCCTAHOBUTEb,
OKHCJICHUE W BOCCTAHOBJICHHWE, aJIOTpOmus, aM(OTEepHOCTh, XHUMHUYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, METAUIMYECKasi), KpUCTA/UIMYECKass pemeTka, Koppo3us
METAJJIOB, CIUIABBI, CKOPOCTh XHMHYECKOW pEAKUHUH, MPEACIbHO JOMYyCTHUMAs
koHneHTparus [1JIK BelecTBa; WILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX
MOHSATUMN U IPUMEHSATHITU
MOHSATUSI TIPU ONUCAHMM BEILECTB W HMX MPEBPAIICHUM; HCIOJb30BATh XHUMHUYECKYIO
CUMBOJIMKY JJIs1 COCTaBjieHUs! (hOpMYJI BEIIECTB U
YPaBHEHUI XUMHUUYECKUX PEAKIMM; ONpEeNesTh BaJCHTHOCTb M CTENEHb OKHUCICHUS
XUMHYECKUX IIIEMEHTOB
B COCIIMHEHUSX PAa3JIUYHOTO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIaccy coeuHeHud mo dopmysiaMm, BUJ XUMUYECKOM CBs3M (KOBAJIGHTHAs, MOHHAs,
MEeTaJJTM4YecKasi) B HEOPraHMYECKUX COCJUHEHMSIX, 3apsj MOHA MO0 XUMHYECKOU
dbopmyie, xapakTep cpelbl B BOJHBIX pAacTBOpaX HEOPraHMYECKUX COCIMHEHUMN, THUII
KPUCTALTAYECKON PelIETKH KOHKPETHOTO BEIECTBRA;
packpeiBath  cMmbicn  llepmogmueckoro  3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 TOHMMAaHHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOJIUUHYIO0 (popMy
[leproguyeckoil CHUCTEMBbI XUMUUYECKUX SJIEMEHTOB: pa3iuyaTh MOHSITUS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», mansie u OoJblIne
MIEPHUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOIUIYECKON TaOIuIle, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHUX HJIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCIo IJIEKTPOHOB U paclpeielieHue UX IO JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB OJJIEMEHTOB M UX
COCMHEHU B TIpeJieax MajbIX MEPUOJIOB U IIIaBHBIX MOATPYIIIL ¢ YUYETOM CTPOSHUS UX
aTOMOB; KJaCCU(PUIIMPOBATh XUMUUECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBRA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIMM BEIIECTB, IO
TerioBoMy 3G (HEKTy, 0 U3MEHEHHUIO CTEMEHENW OKUCIICHUS XMMHUYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOMME W CcrHenudUuUeckrne XHWMHUYECKHE CBOWCTBA
MPOCTBIX U CIIOHBIX BEIIECTB, MOATBEPXkKIAasi ONMMCAHUE TPUMEpPaMU MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN; COCTABIATh YPaBHEHUS
DJIEKTPOJUTUYECKON TUCCOLMAIIMNA KUCIIOT, [IEJIOYEN U COJIEN, TTIOJHBIE U COKPAILIEHHBIC
YpaBHEHHS pEaKIMid HWOHHOTO OOMEHa, YpPaBHEHUS pEaKIMi, MOATBEPKIAIOIINX
CYIIECTBOBAHME TE€HETHUYECKON CBSA3M MEXKAY BEIIECTBAMHU PAa3JIMYHBIX KIJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITU MOCPEACTBOM
COCTaBJICHMsI DJIEKTPOHHOTO OajlaHca JTUX PEeaKIUi; MPOrHO3WPOBATH CBOMCTBA
BEIIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH

20



NpPOTEKaHUs XUMUYECKMX TMPEBpPALICHUH B PAa3IUYHBIX YCIOBUSX; BBIYHUCIATH
OTHOCHUTEIIbHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JieMeHTa 1o ¢GopMysie COEAMHEHUS, MacCOBYIO JOJII0 BeIleCTBa B
pacTBope, MPOBOAWTH PACUETHI MO YPAaBHEHHIO XMUMHUYECKOM peakiuu; coOIroaaTh
IpaBuJia OJIB30BaHUSI XUMUYECKOM MOCY 101 1 1a00paTOPHBIM

o0opynoBaHMEM, a TaKKe MpaBuia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHM C
WHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHUIO U
coOMpaHMIO Tra3000pa3HBIX BEHIECTB (aMMHaKa M YIJIEKUCIOro rasa); MpPOBOAUTH
peaKkiyu, MOATBEPKIAI0IINE KAUeCTBEHHBIM COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM MTyTEM XJIOPHUA-, OpOMUI-, HOAWI-, KapOoHaT-, pocdarT-, CHIIMKaT-, Cyabhat-,
TUAPOKCH]I-MOHBI, KATHOHBI aMMOHHUS M MOHBI H3YYCHHBIX METAJIOB, PUCYTCTBYIOIIHIE
B BOJHBIX pacTBOpaxX HEOPTraHWYECKUX BEIECTB; MPUMEHSTh OCHOBHBIE OTEpaluu
MBICJTUTEILHON JIESITENBHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IlleHue,
CHUCTEMAaTHU3allNIO, BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — 11 HM3yYCHHUS
CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIMH, €CTEeCTBEHHOHAYYHbIC METObI MO3HAHUS —
HaO0JI0ICHNE, U3MEPEHHE, MOJECIUPOBAHUE, SKCIIEPUMEHT (peaIbHbI U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Haumenosaunue
No KomnunuectBO OCHOBHEIE BUJIBI JIEATEIILHOCTHU
pa3ziesioB U TeEM Conepxanue 00ydeHUs
n/m 4acoB 00yyaroImmuxcs

y4eOHOro MpeaMeTa

Paznen 1. IlepBoHayaibHbIe XMMUYECKH

€ NOHATHUHA

1

Brenenue. [Ipenmer
XUMUU

10

[Ipenmer xumuu. Poiab XuMHu B )KU3HU
4yenoBeka. XUMUsS B CUCTEME HayK. Tema
u BemecTBa. Dusnyeckue CBOMCTBA
BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IloHsATHE O METOAAX MMO3HAHUS
B XUMMHU. UHCTHIEC BEIIECTBA U CMECH.

CnocoOnI pa3zjeneHust cMecei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUUYECKOW MOCYJI0H, C
npaBuiIamMu paboThl B JabOpaTOpuu U
npruemMamMu oOpanieHus ¢
71a060paTOPHBIM 000PYAOBAHUEM.
dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
Y HEMETAJIJIOB.

Crioco0ObI pa3aeneHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUCTUIUIALINS, XpoMaTorpadusi).

PaCKpI)IBaTB CMBICJI U3Yy4aCMbIX TIOHSITUH.

PackpeiBaTh posib XUMUU B IPUPOJIE U
YKW3HU YeJIOBEKa, €€ CBS3b C IPYTUMU
HayKaMH.

PaznuyaTe yncThIE BELIECTBA U CMECH;
OJIHOPOAHBIE U HEOJTHOPOIHBIE CMECH.
Paznuyate pusnyueckue u XUMUYECKHE
SIBJICHUS.

CrnenoBath aJIrOpUTMaM UCTIOJIb30BAHUS
AKCIIEPUMEHTAIILHBIX METOJ0B —
HAOJIIOICHHS ¥ DKCTICPUMEHTA.
HaGntonaTe u onuceiBaTh 0OBEKTHI MPU
MPOBEICHUN IEMOHCTPALU 1
71a00paTOPHBIX OMBITOB M0 U3YYCHHIO
(U3UIECKUX CBOMCTB BEIIECTB,
CIoco0OB pa3/ieNIeHUs CMECE BEIlEeCTB.
[IpoBOANTE XUMUYECKUIN SKCITIEPUMEHT
IIpU pas3JiejieHuy cMecel (Ha mpumepe
OYHCTKHU IMOBAPEHHOM COJIM) B XOJI€
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JlabopamopHuvie onvimul.

N3yuyenue n onucanue puU3nyeckux
00pasIioB
HEOPTraHWYECKUX BEUIECTB.

CBOMCTB

N3yyenue cnocoOoB pa3aesieHns cMecei
(C TOMOIIIBIO MarHUTA).

Ilpakmuueckue pabomoi:

Ne 1. [IpaBuna paboTsl B 1abopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHbIM
000py1I0BaHUEM.

No 2. Pazpenenue cmeceil (Ha mpumepe
OUYMCTKH IMOBAPEHHOM COJIN)

npakTHueckoi pabotel Ne 2. CnenoBathb
IIpaBUJIaM MOJIb30BAHMS XUMHUYECKOU
OCyA0H U J1aOOpaTOPHBIM
000py10BaHUEM, a TAaK)KE IPaBUIIaM
oOpallieHus: ¢ XUMUYECKUMHU
BELIECTBAMU

B COOTBETCTBUU C MHCTPYKLIHEH IPHU
BBIIIOJIHEHNUHN [TPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BEpHyTHIE
MCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOI
Ha nH(pOpMAINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCTIOJIb30BaTh N3YYEHHBIN TOHATHIHBIN
anmapar Kypca XuMuu
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ATOMBI XUMHYECKHUX
DJIEMEHTOB.
[IpocTeie BemecTBa

9+6

ATOMBI U MOJIEKYJIbI. XUMUYECKHE
aneMeHThl. CUMBOJIbI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4CHHUE.

XUMHueckas BasesTHOCTE

dbopmyia.
aTOMOB XMMHWUYECKHX DJIEMEHTOB.

3aKOH ITOCTOSHCTBA COCTaBa BEIIIECTB.
OTtHocuTeIbHAs aTOMHAs Macca.
OTHOcUTENbHAsT MOJICKYJISIpHAs Macca.
MaccosBas JIOJIS XUMHYECKOTO
3JIEMEHTA B COCJIMHCHUH.

Onpenenars NPpU3HAKKA XUMHUYECKUX
pEeaKIHii, yCIOBUS UX TPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMUYECKHUX SIBJICHUI C TOUKU 3pEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KnaccudunupoBaTs XuMuyeckue
peakuuu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yrommxcs
BEIIICCTB).

CocTaBnsaTh (hopmysibl OMHAPHBIX
BEILECTB 110 BAJICHTHOCTH U ONPEIECIATh
BaJICHTHOCTb MO (popMyJIaM BELIECTB.
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KomnuectBo BemecTsa. Monbs. Mossipaas
Macca. BzauMocCBs3b KOJIMUECTBA, MACChI
Y YUCJia CTPYKTYPHBIX €IUHULL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEMHECHUM.

Du3NYecKue U XUMHUUECKUE SIBICHUS.
Xumuyeckasi peakiys 1 €€ Mpu3HaKu.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XHUMUYECKUE YPABHEHUS.
Knaccudukanuys XuMU4ecKUx peakiui
(coenvHeHUs, pa3IoKeHUs, 3aMEIICHUSI,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHUYECKUX BEILIECTB — METAJUIOB U
HEMETAILIOB.

OOpa3Iibl BEmecTB KOJTUYECTBOM 1 MOJIb.
duznueckue siBiIeHus (TU1aBIeHNE
BOCKa, TasHUE JIbJla, paCTUPaHUE caxapa
B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMudeckue siBJieHust (ropeHue

CBEYH, NPOKAIIMBAHNE METHON
MIPOBOJIOKH, B3aUMOJECHCTBHUE COJIbI

PaccraBisaTs ko3 puirieHTs B
YpaBHEHUSX XUMUUYECKUX PEaKIUH.
HaGnronaTh 1 onuchiBaTh 0ObEKTHI

P MPOBEJICHUU JIEMOHCTpAIUi U
71a00paTOPHBIX OTBITOB.

[IpoBoauTh BBIYUCIEHHS TO (DopmylaMm
XUMUYICCKUX COCTMHEHUH u
YpaBHEHUSM XUMHUYCCKUX PEAKITUH.

[IpuMeHATh €CTECTBEHHO- HAy4YHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0/ICHHE, MOJICTTMPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEPALIMU
MBICIIATEIILHOM IEATEIBHOCTH
(cpaBHeHuUe, KnaccudUKaIiys)
BricTpauBath pa3BEpHyTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha uH(GOpPMAIIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCTIOJIb30BaTh NU3YYEHHBIN TOHATHIHBIN
anmapar Kypca XuMuu
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WM MEJIa C COJISHOM KHUCIIOTOM).
HaOumroieHre mpru3HaKoB MPOTEKAHMS
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XUMHYECKUX peakiuii (pa3okeHne
caxapa, B3auMO/JICHCTBUE CEPHOM
KHCIIOTHI C XJIOPHJIOM Oapwsi, MOJIy4eHHe
U paznoxxeHue ruapokcuaa meau (1)
NIpU HarpeBaHWH, B3aUMOJICHCTBUE
xesesa ¢ pactBopoM conu meau (11).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHHUS MACCHI.

JlabopamopHvie onvimei:

Co3nganue Moaenen MOJIEKy
(IIapOCTEPHKHEBBIX).

Onucanue  QU3MYECKUX  CBOMCTB
00pa3OoB HEOPraHUYECKUX BELIECTB
— METAJJIOB U HEMETAILJIOB.
Ha6nronenue dpusndeckux (MaBieHue
BOCKA, TasHUE JIbJA) U XUMUYECKUX
(ropeHue cBeur, MPOKAIMBAaHUE METHON
POBOJIOKH) SIBJICHUIA.

HaGmonenue " OnMcaHue
IPU3HAKOB MPOTEKAHUSI XUMHYECKUX
peaKuuii pa3HbIX TUIIOB.

Buviuucnenus: 0THOCUTEIBHON
MOJIEKYJIIPHOM MacChl BEILIECTB,
MOJISIPHOM MaccChl, MacChl BEIIECTB,
MaccChl U KOJIMYECTBA BELECTBA;
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MacCCOBOM JIOJM XUMHUYECKOTO JICMECHTA
1o ¢hopmyJsie COeTMHECHHUS;
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M0 YPaBHEHUSIM XUMUYECKHUX
peaKIMii: KOJIM4ecTBa, MacChl
BEI[ECTBA IO U3BECTHOMY
KOJIMYECTBY, MAacCE PEAreHTOB UJIU
MPOJIYKTOB PeaKuu
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CoenuHeHUs
XUMHUYECKUX
DJIEMEHTOB

13

Boznyx — cmech razoB. CoctaB Bo3yxa.
Kucnopon — anemeHT u nmpoctoe
BelecTBo. Haxoxaenue kuciaopona B
npupoe, GU3NIECKre U XUMUICCKUC
CBOMCTBa (peakuuu roperust). OKCHUIbl.
[Tpumenenue kuciaoponaa. Criocoob
MOJIyYeHHS KUCTIOpO/Ia B JaOOpaTOpuu 1
MPOMBITNIIEHHOCTU. KpyroBopoT
Kucaopoa B mpupoze. O30H —
AUTOTpOIHAs MOAUDUKALIMS KACTIOPO/a.
TennoBoi 3(hPexT XUMUIECKOM
peaKIny, TEPMOXUMHUUYECKHIE YPaBHEHUS,
9K30- U DHJIOTEPMHYCCKHUE PEAKITUH.
TomuBo: yroiabs U MeTaH. 3arpsa3HeHue
BO3]lyXa, YCHWJICHHE TTAPHUKOBOTO

s dekra, pa3pylieHre 030HOBOTO CIIOS.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
KauecTtBeHHOE omnpenesieHue coiep>KaHus

KHCIIOPOJa B BO3JIyX€
[Toyuyenue, cobupanue, pacro3HaBaHHe

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY
JUTSL COCTaBIIeHUs (POpPMYIT BEIECTB,
MOJIEKYJIIPHBIX YpaBHEHUMN
XUMHAYECKUX PEAKLINN C yIaCTUEM
KHCIIopoa. XapaKTeprus3oBaTh
(omMCBIBaTBH) COCTaB BO3/yXa,
bu3nUecKre 1 XUMUYECKHE CBOWCTBA
KHCJIOPOJIa, CIIOCOOBI €0 MOJTYUYEHUSI,
MpUMEHEHUE U 3HAYCHUE B MPUPOJIC U
KU3HH yeoBeka. CpaBHUBAThH PEaKITUU
TOPEHUS U MEJJICHHOT'O OKHCIICHUSI.
OOBICHATDH CYITHOCTH YKOJTOTHICCKUX
po0ieM, CBSI3aHHBIX C 3arpSI3HEHUEM
BO3]IyXa.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MpU
WCITIOJIb30BAHUU XUMHYECKOU MOCYIBI U
000pyIOBaHUs, a TAKKE IIPaBUIIaM
oOpareHus ¢ TOPIOYMMU BEIIECTBAMHU.
[TnarupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
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Y U3y4YEHHE CBOMCTB KUCIOPOJA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomIIeHHE ¢ 00pa3iiaMu OKCHIOB

Y ONMCAaHHUE UX CBOMCTB.
Ilpakmuueckas paboma: Ne 3.
[Tomyyenue u coOupaHue Kucaopoaa,
V3y4YE€HUE €r0 CBOMCTB.

Bviuucnenus: MOJIEKYIJISIPHON MACCBI
KHMCJIOPOJIa U 030HAa HA OCHOBAHUU
aTOMHOM MacChl XUMHUYECKOTO
AJIEMEHTA; KOJIMYECTBA, MACChI
BEILIECTBA MO0 YPABHEHUSIM
XHMHUYECKUX PEAKIIAMN

IPOBOJUTH HAOJIIOICHHS, JIeTIaTh
BBIBO/JIBI 110 pE3yJIbTaTaM SKCIIEPHUMEHTA
U MIPOBEICHUH JTAOOPATOPHBIX OMBITOB
U TIPAKTUYECKON pabOTHI.

BBIYHCIATE  KOMWMYECTBO  BEIECTBA,
00bEM Taza 1o Ghopmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTIIIE.

BricTpanBath pa3BEépHyThIE
MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOIA
Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN TOHATHHBIN
amnmapar Kypca XuMuu
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Bonopon — 3memMeHT u mpocToe
BelecTBo. HaxoxkaeHune Bogopona B
npupojie, GU3NYECKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nony4yeHust. Kucmorel u conu.
Moutsipablit 00BEM Ta30B. Pacuétel 1o
XUMHYECKUM YPABHECHHUSIM.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
[Tonyuenwne, coOupanue u

PackpbIBaTh CMBICI N3y4aeMbIX TOHSATHIMA
Y IPUMEHSTh TH TOHSATUS TIPU OTIHCAHUH
CBOWCTB BEIIIECTB U MX MPEBPAIICHUA.
XapakTepu3oBaTh (OMKUCHIBATH)
dusznyecKkue 1 XuMUIECKHE CBOMCTBA
BOJIOPO/IA, CITIOCOOBI €r0 TOTyUYCHHUS,
IpUMEHEHHE.

Cobupatb npubop i MOTyYEHUS
BOJIOpOA.

Hcnonn3oBarth XUMHUUYCCKYIO CHMBOJIUKY
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pacrno3HaBaHue BOJIOPOa.
B3auMmopeiicTBue BOAOpPOJa C OKCHUAOM

menu (II).

JlabopamopHhuwiti onvim:
B3anmoeiicTBUE KUCIOT ¢ METAJIAMH.
Ipaxmuueckas paboma:

No 4. Tlonnyyenue u cobupanue Bogopoa,
M3y4YE€HUE €r0 CBOMCTB.

Buiuucnenus:

00béMa, KOJIMYECTBA BEIIECTBA
rasa 0 €ro H3BECTHOMY
KOJINYECTBY BEIECTBA WJIH
00BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUI
ra3oB

JJI  COCTaBJICHUA (I)OpMy.TI BCIICCTB,

MOJIEKYJISIPHBIX ypaBHEHUI
XUMUYECKUX pEaKIMil ¢ y4acTUeM
BOJOpOJA.  BBIYMCHATE  MOJSPHYIO

MaccCy BELIECTB; KOJMYECTBO BEIECTBA,
00bEM Taza, Maccy BEIECTBA;
[TpoBOAUTH pacUETHI IO YpaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00bEMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEaKITHH.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OpATOPUH MPU
UCIOJIb30BAHUU XUMHYECKOU MOCYIbl U
000pyI0BaHUs, a TaKKe MpaBUiiaM
oOpareHus ¢ TOproYNMH BEIIECTBAMU B
OBITY.

[InanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
MIPOBOJIUTH HAOIIOJICHUS, JIeTIaTh

BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B
rpynmrme
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N3meneHus, 14 duznueckue cBoiicTBa BOABL. Bonma PackpbiBaTh CMBICT M3y4aeMbIX MTOHATUH
MIPOUCXOAAIINE Kak  pacTBOpHUTENb.  XUMHYECKHUE U OPUMEHATH O3TA  TOHATUS  NPHU
C BCIICCTBAMHU. CBOICTBA BOJBI. ONMUCAaHUU CBOMCTB BEIIECTB U HUX
PactBOopenue. OCHOBAHSL TIpEBPAIEHHIA.

PacTBOpBI XapakTepusoBaTh (HU3NUECKUE U
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PactBopsl. Poibs pacTBOpPOB B Ipupo/ie U
B JKM3HM 4eJIoBeKa. KpyroBopor BoJibl B
npupojie. 3arpsi3HEHUE TPUPOTHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ.
HacpileHHbIe 1 HEHACHIIICHHBIE
pacTtBOpBL. PacTBOpHUMOCTD BEHIECTB B
BoJie. MaccoBas 101 BellecTBa B
pacTtBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTtBOpeHue BEMECTB C pa3IMYHON
PacTBOPUMOCTBIO.
B3aumopeiicTBue BOABI C METaUIAMU
(HaTpUeM U KaJIbLIUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
1IEJI0YEN C MOMOIIBI0 UHIUKATOPOB.

JlabopamopHwie onvimul
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUS BEIIECTB C PA3TUYHON
PacTBOPUMOCTBHIO.

[IpuroroBiieHue pacTBOPpOB  C
ONPEAEIEHHON MacCOBOW JOJeH
PAacCTBOPEHHOIO BEIIECTBA.

lIpakmuueckas paboma

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PAcTBOPUTEIIS B MPUPOJIHBIX MPOIIECccaXx.
CocTaBisiTh ypaBHEHHS] XUMUYECKUX
PEAKLHMI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh YKOJIOTUYECKUX
npoOJieM, CBSI3aHHBIX C 3arpsi3HCHUEM
IPUPOAHBIX BOJI, CIIOCOOBI OYUCTKU

BOJIbI OT IIPUMECE, MEPBI 10 OXPAHE BOJI
OT 3arpsi3HEHUSL.

[InaHupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBO/IbI 0 pE3yJIbTaTaM IKCIIEPUMEHTA
IIpU IPOBEACHUN JAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOM pabOTHI.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH NPU
UCIIOJIb30BaHUN XUMUUYECKOUN MOCY/IbI U
000py10BaHUS.
[TpoBoaUTH BBIYMCIICHUS c
MPUMEHEHUEM MOHSTHUSL «MaccoBas J0JIs
BEILIECTBA B PACTBOPEY.

BricTpanBaTh pa3BEpHyTHIE

MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha HGOPMAITUIO U3 YICOHHKA U
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Ne 5. IIpuroroBnenue pacTBOpOB
C  OIpPEHECIEHHOM  MAacCOBOM
JI0JIEW PaCTBOPEHHOIO BEILIECTBA.

CIIPpaBOYHBIX MATCPUAJIIOB, I'PAMOTHO
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Buiuucnenus: ¢ ICOIb30BaHUEM
IIOHATHA «KMaCCOBasd J0JIA BCIICCTBA B
pacTBOpPCH

MCTIOJIb30BATh U3YUYCHHBIN MOHATUHNHBIN
arnmapar Kypca XUMUuu
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CsoiicTBa
pacTBOpPOB
AIEKTPOJIUTOB

13

Knaccudukanys HeopraHmuecKux
coequHennit. Oxkcuel. Knaccudukanus
OKCHUJIOB: cojieo0pa3yrolire (OCHOBHEIE,
KHUCJIOTHBIC, aM(pOTEPHBIC) U
HeconeoOpa3yromue. Homenknarypa
okcuoB. dusznueckre 1 XUMUYECKUE
CBOICTBa OKCHIOB. [lomyueHne okCumoB.

OcHoBanusi. Kiaccudukaiys OCHOBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBaHnui. @usnyeckue

Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tosryduenne ocHOBaHM.

Kucnotsl. Knaccuduxaius Kucior.
Homenknatypa kucnor. dusnyeckue
Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOoCcTH MeTasuioB H.H. bekerosa.
[lony4deHne KHACIIOT.
Counn. Howmenkinarypa COJIEH.
dusnyeckue 151 XAMUYECKUE

cBoiicTBa cotiel. [lonmyuenue conen.

I'eneTnyeckass CBS3b MCXKOY KilIacCaMHu

HEOPTaHUYECKUX COCAUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KiaccudunuposaTs nzyuaemoie
BEIIIECTBA 10 COCTaBY M CBOMCTBaM.
CocTaBnarb (popMyIbl OKCHIOB,
KHCJIOT, OCHOBaHUM, COJIeH U Ha3bIBATh
UX TI0 MEXJIYHapOJHOW HOMEHKJIATYpE.
[IporHo3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOIIMX XMMHUYECKHUX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCS.

CocTaBisiTh MOJIEKYJISIPHBIE YPaBHEHUS
peaKLMi, UIUTIOCTPUPYIOITHAX
XAMHUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TaK)Ke
MOATBEPKAAIOIIUX TEHETUYECKYIO
B3aUMOCBSI3b MEXKy HUMH.
[Tpou3BOAUTH BHIYUCIICHUS 10
YPaBHEHUSM XUMUUYECKUX PEAKIIUMN.
[InaHupoBaTh M OCYIECTBIATh Ha
MPAKTUKE XUMUUECKUE SKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOJICHUS, JIeTIaTh
BBIBOJIBI 110 Pe3yJIbTaTaM IKCIIEPUMEHTA
IIpU TIPOBEACHUH JTJAOOPATOPHBIX OMBITOB
U TIPAKTHYECKUX
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OOpasupl  HEOPraHMYECKHUX  BELIECTB
pa3IMYHBIX KJIACCOB.

OneIThI, WJUTIOCTPUPYIOLINE
XUMHYECKUE CBOICTBa KJIaCCOB

HCOPraHN4YCCKUX BCUICCTB.

JlabopamopHvie onvimoi
Ornpenenenue pacTBOPOB KHUCIIOT U

HIETI0YEN C MOMOIIBIO HHANKATOPOB.
N3yueHune B3auMOAEHCTBHS KUCIIOT C
METaJUIaMU, PEAKIIUN HEUTPATA3ALINH.
BzaumoperictBre pactBopa CepHOU
KUCIOTHI ¢ okcusioM Meau (II).
[Tomy4yeHne HEPACTBOPUMBIX OCHOBAHUH.
BriTecHeHUE 0JHOTO MeTaJlIa APYyTrUM
W3 pacTBOpa COJIH.

Ilpaxmuuecxas paboma

Ne 6. Pemenue skciepuMeHTalIbHbBIX
3aj1a4 o TeMe «BakHelmme Kiacchl
HEOPraHUYECKUX COCTMHCHUIN.

Boruucnenus:

10 YPaBHECHUSM XUMHUYECKOW PEaKIIUH:
KOJIMYECTBA BEIIECTBA, 00BEMA, MACCHI
10 U3BECTHOMY KOJINYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WIH
MPOYKTOB PEaKIIUN

pabor.

CrnenoBaTh npaBUIaM

Oe3oracHoi paboThHI B

nabopaTopuu TpH

WCITIOJIb30BAHUN XHMHIECKOM

MOCYJIbl U 000PYI0BAHMUS.
BricTpauBath pa3BépHyTHIC
ITUCEMEHHBIE M YCTHBIE OTBETHI C OTIOPOH
Ha uHGOPMAIIUIO U3 YUCOHHUKA U
CIIPaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3yUYEHHBIN IMOHSATUWHBIN
ammapar Kypca XuMUHU
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OKMCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIC
peaKIuu

[TepBble NOMBITKU KIacCUPUKALUU
XUMHUYECKUX 3JIEMEHTOB. [ToHsATHE O
rpynnax cXoJHbIX 3JIEMEHTOB
(LIenoYHbIE U IET0YHO3EMEIIbHBIE
METaJlIbl, FaJOr€Hbl, HHEPTHBIE Ia3bl).
DneMEeHThI, KOTOpbIE 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUJIBI.
[leprognyecknii 3aKOH.

[lepuonnueckas cucteMa XUMHYECKUX
AJIEMEHTOB

J.N. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOAHAS. (POPMBI
[lepnonueckoi CUCTEMBI XUMUYECKHUX
anemenToB [[.1. MenneneeBa. [lepronabl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB Mepruoaa
Y TPYIIBI 3JIEMEHTA.

Crpoenue aromoB. (CoCTaB aTOMHBIX
saaep. Mzotonsl. DnekTpoHbl. CTpoeHue

AIEKTPOHHBIX 000104eK aTOMOB
MEPBBIX

20 XMMHUYECKHX 2JIEMEHTOB
ITepuoanueckoi CHCTEMBI

JAN. Menneneea.  XapakTepuCTHKA

XUMHWYCCKOTI'O 3JICMCHTA

PackpeiBaTh cMBICI IEPUOIUYECKOTO
3aKOHa.

OnuceiBaTh CTPOECHUE TAOIUIIBI
«llepnoanueckas cucTeEMa XUMHUYECKUX
anemeHToB [[.1. MeHnaeneeBay.
MopaenupoBaTh CTPOCHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U
IOAYPOBHEW MPH MOMOIIY PUCYHKOB,
AJIEKTPOHHBIX KOH(pUTrypaiuil u
ANIEKTPOHHO- Tpaduyeckux HopmyJ.
[losicHATh (pU3MYECKUA CMBICIT
IIOPSIZIKOBOI'O HOMEPA, HOMEPOB
IIEpUOJAA U TPYIIIBI JIEMEHTA.
XapaxkTepu30BaTh XMMUYECKUE
AJIEMEHTHI IIEPBBIX TPEX MEPUOIOB,
KaJIui, KaJIbIMH U UX COCAUHEHUS T10
nosiokeHnto B Ilepuoamyeckoi cucreme
JI.1. Menpaeneena.

OOBsCHATH 001IIE 3aKOHOMEPHOCTH B
WU3MEHEHNH CBOMCTB XMMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCITMHEHUN B
npenesnax MajblX EPUOAOB U INIABHBIX
IOATPYII C yYETOM CTPOCHHUS UX
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[0 €ro IojokeHuro B llepmoanueckon
cucteme J[.1. Menaeneena.
3aKOHOMEpPHOCTH W3MEHEHHUS painyca

ATOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX
CBOMCTB MO TpynmaM U Mepuoam.
3nauenue [lepuoauueckoro 3akoHa u
[Teproauyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKH U
npaktuky. /.M. MenneneeB — y4€Hblil U
IpaKIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBue rUApOKCUIA IMHKA

C pacTBOpaMM KHUCJIOT U IIEJIOYECH.
MonenvupoBaHUE CTPOEHUS MOJIEKYJT
IIPY ITIOMOIIY PUCYHKOB, MOJENEN,
AIEKTPOHHBIX U CTPYKTYPHBIX

dbopmyin. Tabnuna «llepuoandeckas
CHCTEeMa XUMHUYECKHX 3jieMeHToB /JI.I1.
MennaeneeBay.

JlabopamopHvie onvimoi

O3HakoMIIeHHE ¢ 00pa3IiaMu METAJIOB U
HEMETAJJIOB

VYyacTBOBaTh B COBMECTHOW paboTe

B TIap€ WJIM TPYTIIIE.

BricTpauBats pa3BépHyTHIC
MUCHbMEHHBIC M YCTHBIC OTBETHI C OTIOPOMA
Ha HHQOpMAIIHIO U3 YI4eOHUKA U JPYTUX
WCTOYHUKOB, B TOM 4nciie HTepHeTa
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Xumuueckas cBsi3b. KoBaneHTHas
(TmoJisipHAast ¥ HEMOJISIPHAS) CBSA3b.
DAEKTPOOTPHUIIATEIPHOCTD XUMUIECKUX
aneMeHTOB. MoHHas cBsi3b. CTeneHb

PackpsiBaTh CMBICII M3y4aeMBbIX
noHsATu. OnpenensaT BUJl XUMHUECKON

CBsiA3M B COCOIMHCHHUU.

MopenupoBaTh CTPOCHHE MOJIEKYI
okucieHust. OKUCITUTETHHO- IpH [OMOLIM DHCYHKOB, MOZENEi,
BOCCTaHOBHTENbHBIC peakiuu. IIponeccsl | snexrponnsix " CTPYKTYPHBIX

dbopmy.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKHCIUTETN U BOCCTAHOBUTEIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3yUCHHE
00pa3IioB BEIIECTB METAJUIOB U
HEMETaJUIOB, B3aUMOJICHCTBHE
THUIPOKCH/IA IUHKA C PACTBOPAMH KHCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTFOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
pa3IoXKEeHUs], COeIMHEHN).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, WILTIOCTPUPYIOIINE IPUMEPHI
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnonb30BaTh XUMHUECKYIO CUMBOIUKY
JUIsl cocTaBlieHUs (hOpMyJT BEILIECTB,
3JIEKTPOHHOTO OajaHca peakiu.
Ornpenensite CTENeHb OKUCICHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 opMyJiaM U
COCTaBIIATH (OPMYJIbI OMHAPHBIX
COCJIMHEHMH 110 CTEIICHU OKUCICHUS
aTOMOB XHMHUYECKHUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTEIL. PaccTaBiisaTh
KO2(PPHUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OaJraHca.

HaOmromaTh XMMHUYECKHE OIBITHI 110
IJIaHy, aHAUTM3UPOBATH U JI€JIaTh
BBIBOJIBI.

Ucnonw3oBate UKT mis co3manus
MOJICJICH, IMOJITOTOBKM
Mpe3eHTaIui, JOKIaJ0B MO TEME.
BricTpanBaTh pa3BEpHYTHIE MUCHbMEHHBIC
Y YCTHBIE OTBETHI C OITOPOM Ha
UHpOpPMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

OBILEE YNCJIO YACOB
[10 ITPOTPAMME

68
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9 KJIACC
Haumenosaunue
No KonnuecTBO OCHOBHBIE BUBI IEATEILHOCTH
pa3aeaoB U TEM Conepxanve 00ydeHHS
/11 4acoB 00yYaroIIMXCs

y4eOHOTro mpeaMeTa

Paszagen. 1. O01mas xumus
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[ToBTOpEHUE 151
yrayOJjeHue 3HaHu
OCHOBHBIX

pasjienoB Kypca 8
Kjacca. Beenenne

12

[leprognyecknii 3aKOH.

[lepunonnueckas cucreMa XUMHYECKUX
anemenToB /.M. MeHpaeneena.

Crpoenue aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XMMHYECKUX
AJIEMEHTOB IIEPBBIX TPEX MEPHUOIOB,
KaJINsl, KAIBLHS U UX COCIMHEHUN B
COOTBETCTBHM C MOJOKECHUEM
DJIEMEHTOB

B [lepronyeckoil CUCTEME U CTPOCHHUEM

HX arTOMOB.

CrpoeHue BemecTBa: BUAbl XUMHUUECKON
CBsI3U. THIIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIA KPUCTAINTNYECKOU
PELIETKU U BUJIa XUMUYECKOM CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUEC
CBOWCTBA BEIIECTB, OTHOCAIIUXCSA K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX
COEIMHEHU, TEHETUYECKas CBA3b
HEOPraHUYECKHUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKUE FJIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KAIIHS U KAIbIUA
10 UX MOJIOKEHUIO B [Ieprnoanueckon
cucreme 1. 1. Menneneena.
KnaccudumupoBats u Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA N3YYEHHBIX
KJIaCCOB.
OnuceiBaTh oo1e XUMHYECKHE
CBOWCTBA BEILIECTB Pa3JIMYHBIX KJIACCOB,
MOJITBEPKIaTh CBOWCTBA IPUMEpPAMU
MOJICKYJIAPHBIX ypaBHEHUM
XMMHUYECKUX PEAKIUH.

OnpenensaTh BUJ XUMUUYECKOU CBA3U U
THUI KPUCTAIUIMYECKON PEIIETKU
BCIIICCTBA.

[Iporuo3upoBath CBOKMCTBA BEUIECTB B
3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpauBaTh pa3BEpHyTHIC
MACHMEHHBIE U YCTHBIE OTBETHI C OMIOPOU
Ha nHGOPMAITUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
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Xumuyeckuiui IKCnepumenm: VICTIOJIB30BATh N3yYCHHBIN MTOHSITUWHBIN
Jlemoncmpayuu.: 03HAKOMIIEHUE C arrapar Kypca XuMnuu

MOJEISAMU KPUCTATNIMYECKUX
PELIETOK HEOPTraHUYECKUX BEIIECTB —
METAJIJIOB M HEMETaJIOB (Tpadura u

aJiMasa), CJIOKHBIX BEILLECTB (XJI0pHaa
HaTpHs)
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CkopocTb
XUMHAYECKUX
peaKunil.
XUMHYECKOE
paBHOBECHE

Knaccudukarys XuMU9IecKux peaxiui
M0 Pa3JIMYHBIM MpU3HAKaM (10 YUCTY U
COCTaBY YYaCTBYIOIINX B PEAKIIHH
BEIIIECTB, 110 TETIOBOMY (D deKTy, 1o
W3MECHEHHIO CTENIEHEH OKMCIICHUS
XUMHUYECKUX JIEMEHTOB, IO
00paTUMOCTH, MO YYaCTHIO
KaTanu3aropa). JK30- U
HHAOTEPMUYECKUE PEAKIIUU,
TepMOXUMHUUYECKHE ypaBHeHUs. [ToHsTHE
0 CKOPOCTH XMMUYECKON PEaKIInu.
[lonsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSX.
[ToHsiITHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusax. [lousarue o
kaTtanuse. [loHsaTHe 0 XMMHUYECKOM
paBHOBecud. PaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHUYECKON PEaKIInu U
MOJIOKEHUE XUMHUECKOTO PABHOBECHSI.

OKHCIINTEIIbHO-BOCCTAHOBUTEILHBIC

PackppiBaTh CMBICI M3y4aeMbIX MTOHATHIA
Y IPUMEHSITh 3TH TIOHSTHUSA NPU ONTUCAHUU
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
KnaccuduimupoBarh XuMuueckue
peaKuuu Mo pa3aIuyHbIM IPU3HAKAM.
VYcraHaBIMBaTh 3aBUCHUMOCTb CKOPOCTH
XUMHAYECKOUN PEAKIIUU OT Pa3INYHbIX
¢dbakTopoB.

IIporao3npoBaTh BO3MOXKHOCTH
MPOTEKAHUS] XUMUYECKHUX

MPEBPALICHUN B Pa3JIMYHBIX YCIOBUSX.
OnpenensiTe OKUCIUTEID U
BoccTtaHoBuTens B OBP.

CocTaBisATh 3EKTPOHHBIN OaaHC
peaKIMH.

[Ipou3BOANTE BBIUUCIEHUS TIO
XUMHUYECKUM YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wiu rpyrre.
BricTpauBath pa3BEpHyThI€ MUCbMEHHbBIE
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peaKIyu, AEeKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM
peakuun. CocTaBlieHUE YpaBHEHUI
OKHCIIUTEIHbHO-BOCCTAHOBUTEILHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OaJtaHca.
XumuyecKkuii IKCnepumeHm:

Jlemoncmpayuu:
HccnenoBanue
CKOPOCTH XHMHUYECKOW pEakiuu OT

3aBUCHUMOCTH

BO3JICHCTBHS Pa3IMYHBIX (DAKTOPOB.
OMNBITHI, WLTIOCTPUPYIOIIHE PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUSI, COSTUHEHUS ).

Boiuucnenusi:  KOIMMYECTBA BEIIECTBA,
o0béMa W MacChl pPEareHTOB WM
IPOAYKTOB 1o ypaBHEHUSM

XAMHUYECKUX PEaKInun

U YCTHBIE OTBETBI C ONOpPOM  Ha
uHpopMano U3 yuyeOHHKA W
CIPABOYHBIX MAaTE€pPHAIOB, TI'PAMOTHO
YICII0JIB30BaTh W3YYCHHBIN
HNOHATUHHBIN arnmapar Kypca XUuMHUH
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DIEeKTpOoIUTHYECKas
JTUCCOLIMAITHS.
XUMHAYECKHE
peakuuu B
pacTBopax

Teopust AIEKTPOIUTHYECKOU
JIACCOIUALINU. DJIEKTPOIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHUOHBL.
MexaHu3M JUCCOIMALIMM BEIISCTB C
Pa3JIUYHBIMM BUJIAMU XUMHYECKOM
cBs3u. CTeneHb JUCCOITHAIIHH.
CuibHBIC U CJTa0bIe AIEKTPOJIHUTHI.
Peaknmn nonnoro oomMeHa. Y cioBust

PackpbIBaTh CMBICT H3y4aeMbIX TOHSATHH,
a TaKk)Ke CMBICIT TEOpUHU
AJIEKTPOIUTUYECKON TUCCOLUALIHH.
OOBACHATH MPUUMHBI
AIIEKTPOIIPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, pa3inyaTh c1a0ble U CUIIbHBIC
AIIEKTPOJIUTHIL.

CocTaBisTh ypaBHEHUS JUCCOLUALIUU

51



denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

MPOTEKAHMS PeaKIMii HOHHOTO 0OMEHa,
MOJTHBIE U COKPAIIEHHBIC HOHHBIC
ypaBHeHUSs peakiuii. CBOMCTBA KUCIOT,
OCHOBAHUU U COJIEW B CBETE
MPEACTaBICHUM 00 AIEKTPOJIUTHIECKOMN
nvcconuanui. KauecTBeHHbIE peaKIuu
Ha WOHBIL. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue

AIEKTPONPOBOJIHOCTH PACTBOPOB
BEILIECTB, IIpOLiecca AUCCOIAIUN
KHUCJIOT, IIEJ0YEd U coyeit

(BO3MOXKHO HCIIOJIb30BAHHUE
BHUJICOMATEPUAJIOB).

OnbIThI, WIITIOCTPUPYIOIINE NPU3HAKU
MPOTEKaHUS peaKuii MOHHOTO OOMEHa
(oOpa3zoBaHue ocajaka, BBIJICJICHUE ra3a,
0o0pa30BaHUE BOJbI).

Pacnio3HaBaHue HEOPraHUYECKHUX
BEILIECTB C TOMOIIbIO KaUECTBEHHBIX
pEaKIMi HA UOHBI.

JlabopamopHhuwiti onvim:

N3yuenne npu3HakoB MPOTEKAHUS
peaKIuu HOHHOTO 0OMEHa B pacTBOpax

KHCJIOT, IISJIOYEH M COJICH, MOJIHBIC M
COKpallEHHbIC  HMOHHBIE  YpPaBHECHUS
XUMHUYECKUX peakiui MOHHOTO
oOMeHa, KpaTKUE HOHHbIC YpaBHEHUS
MPOCTBIX PEAKLIMI THIPOJIN3a CONEM.
XapakTepru3oBaTh OOIIHE XUMUYECKHE
CBOICTBA BEILIECTB PA3JTMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JMCCOIIUALINY; TTIOATBEPKAaTh CBOMCTBA
IpUMEpPaMU MOJIEKYJIIPHBIX M HOHHBIX
YPaBHEHUM XUMUYECKUX PEAKIIHM.
Pemiars skcriepuMeHTaNbHBIE 3a]a41

0 TEME.

[InanupoBats u OCYILIECTBJIATh  Ha
MPaKTUKE XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOJAUTH HaOII0ACHUS, JIeTaTh
BBIBOJIbI TI0 PE3YJbTaTaM 3KCIIEPUMEHTA
IIpU TIPOBEACHUU Ja00PATOPHBIX OMBITOB
U IPAKTUYECKUX padoT.

CrnenoBarh npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUN XUMHUUYECKOUN MOCY/IbI U
00opyI0BaHUS.

[TIpoBOUTH BHIUKCIECHUS IO XUMUUECKUM

YPAaBHEHUSIM.
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AJIEKTPOIUTOB (C 0Opa3oBaHUEM OCAJIKa,
BBIJICJICHHEM ra3a, 00pa30BaHUEM BO/JIbI).

IIpakmuueckas paboma:

Y4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue »sKCHEpUMEHTAIbHBIX
3aJa4 10 TEME.

Buviuucnenus: mo ypaBHEHUSAM
XAMHUYECKUX pPEaKIUun

B MIape WK IpyIIe.

BricTpauBath pa3BEépHyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
Ha HHQOPMAIIHIO U3 Y4eOHUKA U APYTUX
UCTOYHUKOB HH(POPMAIINH, B TOM YHUCIIE
HNuTepnera

Pa3pen 2. MeTasibl 1 HeMETAJLJIBI H X COeINHEHUS
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HemeTtamisl

22

OO6m1ast xapakTepUCTUKa TaJIOTEHOB.
Oco00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTEIIEHU OKUCIIEHUSI.
Ctpoenue u pu3nuecKre CBOMCTBA
MIPOCTBIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
XJIopa (B3aMMOJEICTBUE C METAJIAMH,
HEMeTaJUIaMH, IeJI0YaMu).
Xmoposonopoa. CoJisiHast KHCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpuMeHeHue. Jlercraue xjaopa u
XJIOPOBOAOPOJA HA OPTaHU3M YEIOBEKA.
Baxxnelmme XJIOpUIbl U KX HAXO0KICHUE

B TIPUPO/IE.
Xumuueckuii IKCnepumeHm:

Jlemoncmpayuu:

OMnbITEI, OTpaXxaroue GU3nIeCKue u
XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEeHUI (BO3MOYKHO UCIIOIh30BaHUE

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWMCTB HEMETAIJIOB U UX
COCTMHEHH B MpejIeax MajblX
NIEPHUOIOB U TJIABHBIX TIOATPYIIIT
[leproanueckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapaxkTepu3oBaTh (HU3HUECKUE U
XUMHYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB TAJIOTE€HOB (Ha IpUMeEpe XJIopa)
U CJIOKHBIX BEILECTB (XJIOPOBOJOPO/IA,
XJIOpHUJIa HaTPHsl), CIOCOOBI UX
NOJTyYeHUs], IPUMEHEHHUE U 3HaYCHUE B
IIPUPOJIC U JKU3HH YEIIOBEKA.

OnpenensaTh XJI0pUA-UOHBI B PaCTBOPE.
[InaHupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOIUTH HAOJIIOJICHUS, JIETIaTh
BBIBOJIBI 110 pe3yJibTaTaM
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BHUJICOMATEPUAJIOB).
O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPHIOB

(raJoreHuI0B).

JlabopamopHhuwiti onvim:

N3yuenue CBOKCTB COJISTHOM

KUCIOTHL. [[poBeneHne KaueCTBEHHBIX
peaKkui Ha XJIOPUI-UOHBI.
IIpakmuueckas paboma

No 2: TlomydeHue COJISTHOM KHUCIIOTHI,
W3Yy4YEHHE €€ CBOMCTB.

Buviuucnenus: 10 YpPaBHEHUAM

XUMHUYCCKHUX peaKHI/Iﬁ, €CJIIn OJUH H3
pC€arcHTOB JaH B U30BITKE

OKCIICPUMCHTA Ipu IMPOBCACHUHN

1a060paTOPHBIX OTIBITOB u
MPaKTUYECKUX padoT.

CrnenoBaTh npaBuiIaM

Oe3oracHoi paboThHI B

nabopaTopuu TpH

WCITIOJIb30BAHUN XHMHYECKOU

MOCY/IbI U 000PYI0BAHMUSI.

BricTpauBath pa3BEpHyTHIC
ITUCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOH
Ha uHGOPMAIIUIO U3 YUCOHHUKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICIIOJIB30BATh N3YYEHHBIN ITOHSITUWHBINA
ammapar Kypca XuMUHU

56



denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

OO6u1ast xapakTepUCTUKA AIIEMEHTOB
VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIICHH
OKHUCIICHUS.

Crtpoenue u puznyeckre CBOMCTBa
MPOCTBIX BEIIECTB — KUCIOPOA U CEPHI.
AJIOTpOIHbIE MOAU(PUKALIUYA KUCIOPOa
U cepbl. XMMUYECKUE CBOMCTBA CEPBL.
CepoBonopoJ, cTpoeHue, GU3NYeCcKue u
XAMHWYECKUE CBOMCTRA.

Oxcuzapl  cepbl  Kak  IPEICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnass  kuciota, (Qu3anyeckue U

XUMHYECKHEe CBOMCTRA (00IIHe KaK

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 2JIEMEHTOB VIA-
IPYIIIBI ¥ UX COEAUHEHNUN C YIETOM
CTPOEHMS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XMMHUYECKUE CBOMCTBA IPOCTOTO
BEIIECTBA CEPhI U €€ COETUHEHUIN
(cepoBO0pO/Ia, OKCHIIOB CEPBI, CEPHOI
KHUCIIOTBI, CYJb(aTOB), CIOCOOBI X
NOJTyYeHUs], MPUMEHEHHE U 3HaYCHHE B
IPUPOJIE U JKU3HU YEIIOBEKA.
Onpenenars Hanmu4ue cyiab(aT-uOHOB B
pacTBope.

OOBACHATH CYIIHOCTh SKOJIOTHUECKHUX
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MIPEJICTABUTEIIS KJIacca KUCIOT U
cnenupuIeckne). XMMUIECKHe
peaKIuu, JiexKallre B OCHOBE
IIPOMBIIJICHHOTO CIIOCO0a MOTyYeHUS
cepHoii kuciioThl. [Ipumenenue. Conu
CEpPHOM KHUCIIOThI, KAU€CTBEHHAs pEaKIIUs
Ha cynbdar-uoH. HaxoxxaeHue cepsl u
€€ COEIMHEHN B MPUPOJE.
XUMHUUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH
Cpe/bl COETMHEHUSIMU CEPhI (KUCTOTHBIC
JTOXK/IM, 3arpsI3HEHUE BO3/lyXa U
BOJI0OEMOB), CITIOCOOBI €T0
MIpEI0TBpAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJieHHE ¢ 00pa3liaMu Cephl U €€
COEIMHEHUSAMH (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
HaOmronenue nporiiecca oOyriivuBaHuUs
caxapa IoJ J1€CTBUEM
KOHILIECHTPUPOBAHHOM CEPHOM KHCJIOTHI.
Jlabopamophvie onvimor: V3yuenue
XUMHUYECKUX CBOMCTB pa30aBIeHHOMN
cepHOU KucioTthl. [IpoBenenue
KaueCTBEHHOW peaKkluu Ha Cylbdart-

npo0yieM, CBA3aHHBIX C NEpepadOTKOM
COCJIMHEHUH CEPBI.

[InanupoBaTh M OCYIIECTBISATh HA
MIPAKTUKE XUMUYECKHUE SKCTICPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA.
CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B 1abOpaTopuu Mpu
WCITIOJIb30BAHUN XHMHYECKOM

oCyibl U 000PYyAOBaHUS.

[Tpon3BOANTE BBIUUCICHUS TIO
XUMUYECKUM YPABHEHUSIM.
Hcrnonb30Bath Mpu BHIMOIHEHUU
y4eOHBIX 3a/IaHUI TEKCThI

y4eOHHKa, CIIPAaBOYHBIC MATEPUAITBI
(ITepuoanveckyro CUCTEMY XUMUUYECKHUX
anemenToB [I. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
CoJieli B BOJIE, DJIEKTPOXUMHUUECKUHN sl
HanpsbKeHui metauioB). Mcnons30BaTh
IIPY BBIMOJTHEHUH YYEOHBIX 3a]JaHUM U B
MPOLIECCE UCCIIEN0BATEIBCKON
NEATEILHOCTH HAYIHO-TTOMYJISIPHYO
JUTEPATYPY XUMUYIECKOTO CONEPKAHUS,
CIIPaBOYHBIE MaTEPHAIIBI, PECYPCHI
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WOH ¥ HaOJI0IeHNE IpU3HaKa e
MPOTEKaHUS

HNuTepuera
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OO6u1ast xapakTepucTUKa AIEeMEHTOB VA-
rpynibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

A30T, pacpoCcTpaHeHHE B IPUPOJIE,
bu3nUecKue 1 XUMHYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupoze.

AMMHaK, ero Gpu3nvYecKkue 1 XuMHIECKUe
CBOMCTBA, IOJyYCHHUE U PUMEHEHHE.
Conu aMmMoHHsI, UX PU3HYECKHUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHS.

ABOTHas KUCJIOTa, €€ TOJy4YeHHE,
(bu3MYeCcKue M XUMHIECKUE CBOMCTBA
(oOrmue Kak mpeacTaBuTeNs Kiacca
KHCJIOT U crieniupruIecKue).
Hcnons30BaHne HUTPATOB U COJICH
aMMOHUS B KaU€CTBE MUHEPATBLHBIX
yaoOpeHuil. XUMUYECKOE 3arpsi3HEHHE
OKPY’KAIOIIEH CPEbI COCTMHEHUSIMU
a30Ta (KUCJIOTHBIE TOXK/IH, 3arps3HEHHUE
BO3]TyXa, TOYBBI U BOAOEMOB).

docdop, anmoTponHbie MOAUDUKAITIH
dbocdopa, pusnyeckre 1 XUMUYECKUE
cBoiictBa. Oxcun ocdopa (V) u
dbochopHas kuciaoTa, GU3HIECKUE U

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
WU3MEHECHUH CBOMCTB 3JIEMEHTOB VA-
IPYIIIBI ¥ UX COEAUHEHNUN C YIETOM
CTPOEHMS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XUMHUYECKHIE CBOMCTBA MTPOCTHIX BEIIECCTB
azora 1 pocdopa u UX COSTUHCHHI
(amMmMmaka, coJieil aMMOHHUS, a30THOM
KHUCJIOTHI, HUTpaToB, okcuaa docdopa (V)
u ¢ochopHoi kKucnoThl, hocharTon),
CIOCOOBI MX TIOJTYICHHS, IPUMCHCHHE
3HAUYEHUE B MPUPOJIC U KU3HU YEIOBEKA.
OnpenensaTb HOHBI AMMOHHSI |
dbocdaTnoHbI B pacTBOpE.

OOBICHATD CYIIHOCTh

IKOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX

C HaXOXICHUEM COCIMHECHUN a30Ta U
docdhopa B okpyxarolen cpese.
[InanupoBaTh M OCYIIECTBIISATh HA
IIPAKTUKE XUMHUYECKHUE dKCTICPUMEHTHI,
IPOBOJIUTH HAOJIOACHHUS, IeTIaTh BBIBOIbI
0 pe3ysIbTaTaM dKCIIEPUMEHTA TIPH
IPOBEICHUH JTAOOPATOPHBIX OMBITOB U
IPaKTUYECKON paOOTHI.
CnenoBatsb MpaBuIaM

0e30macHoOMI

61



®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbI YPOBEHB)

paboThI B 1ab0OpaToOpuu
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XUMHWYCCKUC CBOﬁCTBa, IIOJIYUCHHUC.

Hcnonb3oBanue dbocdarton B

KAaueCTBE MHUHEPAJIbHBIX yIOOPEHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE € (PU3UUECKUMU
cBoiicTBaMu a3ota, hochopa u ux
COEIMHEHU (BO3ZMOMXKHO
HCII0JIb30BAaHUE BUJEOMATEPUATIOB).
O3HakoMJieHHE ¢ 00pa3iiaMu a30THBIX

1 (hochopHBIX YI0OpEHUH.

[Toryuenue, cobnpanue, pacrio3HaBaHHUE
Y U3y4YEHHUE CBOMCTB aMMUAKA.
B3anmonenicTBre KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
UCII0JIb30BAaHUE BUJEOMATEPUATIOB).
JlabopamopHvie onvimol:

[IpoBeneHNE KAYECTBEHHBIX PEAKIINi
Ha MOH aMMOHHUA U (¢ocdaT-uoH, U
U3y4eHue MIPU3HAKOB ux
MPOTEKAHMUSI.

Ipaxmuueckas paboma

Ne 3: Tlonyuenne ammuaka, U3y4eHue

IIPY UCTIOJIb30BAHUHN XUMUYECKON
MOCY/Ibl 1 000PYAOBaHUS.
[Ipon3BOANTH BBIYUCICHUS 10
XUMHUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh npu BEIITOJIHEHUT
y4eOHBIX 3aIaHUHN TEKCTHI

y4eOHHMKa, CIIPaBOYHBIC MaTepUAJIbI
(IeprOIUUECKYIO CUCTEMY XUMHYECKUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUMN U
COJIEH B BOJE, DJICKTPOXUMHUYECKUHN PAJL
HanpsHKEHU METAJLIIOB)
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€r0 CBOUCTB. Buiuucnenus.: no
YPaBHEHUSM XUMUUYECKUX PEAKIIUMA
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OO6u1ast xapakTepUCTUKA AIIEMEHTOB
IVA-rpynmnel. Oco6eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU

OKHUCJICHUSI.
Yraepon, aJUIOTPOITHBIE
MOAU(UKALIMKM, PACIIPOCTPAHEHUE B

npupozae, (GU3MYECKUe U XUMHUYECKHE
cBoiictBa. Ajcopbuus. KpyroBopot
yriiepoga B IPUPOJIE.

Oxcuppl yriiepojaa, ux Gu3n4ecKue u
XUMHYECKHE CBOMCTBA, ICHCTBUE Ha
JKVBBIE OPTaHU3MBI, [TOJTYYEHHUE U
MIPUMEHEHUE. DKOJIOTHYECKHE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), runoresa

rJI00aJIBHOTO MOTEIUICHHSI KJIMMaTa,
NapHUKOBBIN 3P (DEKT.

VYrosbHas KUCIOTA U €€ COJTHU, X
bu3nYecKue 1 XMMUUYECKHE CBOMCTBA,
MOJIy4YE€HHUE U IPUMEHEHHUE.
KauecTBeHnHas peakiusa Ha
KapOoHaTUOHHKI. VMcrionbs3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIIEHHOCTH U CEJIbCKOM
xo3sicTBe. [lepBoHayaIbHBIC TOHATHS

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3J1eMEHTOB [V A-
IPYIIIBI ¥ UX COEAUHEHNUN C YIETOM
CTPOEHHUS UX aTOMOB.

XapaxkTepu3oBaTh (hU3NUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB
YIJIEPO/Ia U KPEMHUA U UX COCAUHECHUIN
(OKCHIOB yTJIepo/ia, yroJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOU KUCIIOTbI, CUJIUKATOB),
CHOCOOBI MX MOJyYEHUs, IPUMEHEHUE U
3HAYEHHE B PUPOJIE U )KU3HU YEJIOBEKA.
OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
CBA3b: CTPOEHHUE BEILIECTBA — CBOWCTBA
— MPUMEHEHHUE — Ha pUMepax
COEAMHEHN yIJIEpOJa U KPEMHHUS.
Onpenenstb KapOOHAT- ¥ CUITUKAT-UOHBI
B PacTBOpE.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
npo0sieM, CBI3aHHBIX C HAXO0XKIEHUEM
YTJIEKUCIIOTO T'a3a B OKPYKAKOLIEN Cpee.
[TonTBep:kaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
IPOCTBIX COEAMHEHUH (METaH, ITaH,
STUJIEH, allETUIIEH, 3TAHOJI, TJIMLEPHH,
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00 OpraHMYeCcKUX BEIIECTBAX KaK O
COEIMHEHUSIX yriaepoja (MeTaH, 3TaH,

YKCYCHasl KUCJIOTa), B3aMMOCBSI3b
HEOPraHUYECKUX COCIMHEHUM yriepoja u
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ATUJIEH, AllETUJICH, STAHOJ, TJIUIEPHUH,
YKCYCHasi KHCIJIOTA).

[IpupoHbIe UCTOYHUKHU YTIAEBOAOPOIOB
(yrosb, IpUPOAHBIN Ta3, HePTh),
MPOAYKTHI UX TepepadoTKu (OEH3UH), HUX
POJIb B OBITY U TPOMBIILICHHOCTH.
[TonsaTHe 0 OMOTOTUYECKHU BaXKHBIX
BEII[ECTBAX: KHUPaX, OeNKaxX, yriIeBoIax —
U WX POJIU B )KU3HU YEJIOBEKA.
MarepuanbHO€ €IUHCTBO

OpTraHUYECKUX U HEOPTaHUUECKUX
coenquHenu. Kpemuuii, ero

dbuznyeckre 1 XMMUYECKHE CBONCTBA,
MOJIyYE€HHE U IPUMEHEHHUE.

CoenuHeHUs! KpeMHUST B MIPUPOJIC.
OO6mue npeAcTaBiaeHUs 00 OKCHUIE
kpemuus (IV) u kpeMHUEBOM KUCIIOTE.
CuiMkaTthl, UX HUCIHOJIb30BaHUE B OBITY,
MEJIULIMHE, TPOMBIIUIEHHOCTH.
Baxxneimme CTpOUTENbHBIE MATEPUAIIBL:
KepaMHuKa, CTEKJIO, IIEMEHT, OETOH,
xesne300eToH. [TpobaeMbl 6e301acHOro
WCIIOJIb30BaHUs CTPOUTEIBHBIX
MaTepUaJioB B MOBCEAHEBHON KU3HHU.

OpPTaHMYECKUX BEIIECTB.
OnuceiBaTh pojb OEIKOB, )KUPOB U
yIJI€BOJOB B (YHKIITMOHUPOBAHUU
KUBBIX OPTaHU3MOB, COCTaB MPHUPOIHBIX
MCTOYHHUKOB YTJIEBOJAOPOJIOB, UX POJIb B
OBITY U TPOMBIIIJICHHOCTH.

[TpoBOANTH BHIUMCIICHHS TIO YpaBHEHUSIM
XUMHUYECKHUX PEaKIIHM.

[InanupoBaTh U OCYUIECTBIIATh Ha
MPAKTHKE XUMUIECKUE IKCTIEPUMEHTHI,
IPOBOUTDH HAOIIOIEHUS, IeJaTh BHIBOIBI
10 pe3yJibTaTaM dKCIIEpUMEHTA MPU
POBEJCHUH JaOOPATOPHBIX ONBITOB U
IPAKTUYECKUX padoT.

CrnenoBaTh mpaBuiIaM 0€30IacHOMN
paboThI B 1a00OpaTopuu npu
UCIIOJIb30BaHUN XUMUYECKOU

NoCy1bl U 000PYyI0BaHUS.

Hcnonb30BaTh NpH BHIOJHEHUH
y4eOHBIX 3aJaHUI TEKCTHI

yueOHHKa, CIIPAaBOYHbIE MaTePHAIIBI
(ITepuonuyeckyro cucTeMy XUMHUYECKUX
anemenTtoB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHHM U
COJIEN B BOJE, MIEKTPOXUMUYECKUH P
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Xumuyeckuii IKCnepumenm:

Jlemoncmpayuu:
Mopenu KpucTaIn4ecKuX peeTok

HaIpsSHKEHUI METAJIOB)
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anmMasza, rpadura, QyiepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJcOpOLUU
PacTBOPEHHBIX BEILICCTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM

IIpOTUBOI'a3a.

O3HakOMJIEHHE C TPOAYKIIMEN
CHJIMKATHOM MPOMBIIIIEHHOCTH
(Buneomarepuanbl: cuinMkaTHast
POMBIIUIEHHOCTB ).

Mojenu MOEeKyJ1 OpraHUYeCKuX

BCIICCTB.

JlabopamopHhuwiii onvim:
[TonyueHnue, coOupanue,

pacrio3HaBaHHE M U3YYEHHUE CBOMCTB
YTJIEKUCIIOTO rasa. IIpoBenenue
KaueCTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHbl W W3YUYCHHE MPU3HAKOB
WX TIPOTEKAHUS.

Ilpaxmuueckue pabomol:

No 4. TlomyyeHue yrJIEKUCIOTO Ta3a,
M3YYEHHUE €TO CBOWCTB.

Neo 5. Pemienue skcriepuMeHTaNbHbBIX
3az1a4 o reme «BaxxkHewme

HEMETAJIbI U UX COCTUHEHUS»
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Bviuucnenus: 1o ypaBHEHUSIM
XAMUYECKUX PEAKIIAN
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MeTtamisl

17

061118,5[ XapaKTCPUCTHKA XUMHUYICCKUX
SJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHMH HUX
ITOJIOKCHHA B HepHOHH‘{eCKOﬁ CHCTCMC
XUMHUYCCKHUX 3JICMCHTOB

.M. MeHneneeBa W CTPOCHUA

aTOMOB. Crpoenue METaJIOB.
Merannunueckas CBSI3b 151
MeTaJTndecKas KpUCTAIITHYeCKast
peueTKa.

DNEeKTPOXUMHUECKUH PsiJl HAMTPSKECHUI
MeTauioB. PU3NUECKHEe U XUMUYECKUE
cBoicTBa MeTayuioB. O0mIMe cnocoosbl
noyiyaeHust MmetaiioB. [lonstue o
KOPPO3UU METAJJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Cnnasel (cTalib, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX
NpUMEHEHHUE B OBITY U
ITPOMBIIIIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIIOB (BO3MOKHO

UCIIOJIb30BAaHUE BUIEOMATEPUATIOB).

PaCKpBIBaTI) CMBICJI U3Yy4aCMBbIX MOHSITUI

Y TIPUMCHSTH 3TH ITOHSATHS ITPU
OIIMCAaHUH CBOMCTB BEIIECTB U UX
npeBpaieHui. OOBICHATH 00IIHIE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
3JIEMEHTOBMETAIIOB M MX COSAMHEHUH C
y4EéTOM CTPOCHHUS X aTOMOB.
XapakTepu3oBaTh CTPOCHUE METAILIOB,
o011e PU3NIEeCKue U XUMHUUECKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh OOIIHUE CIIOCOOBI
MOJTYICHHS] METAIIJIOB.

OnuchIBaTh CIIOCOOBI 3AIUTHI METAIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
HCIIOJIb30BaHUN XUMHUUYECKOMN TIOCY/IbI
000py10BaHUS.

[Tpon3BOANTH BEIYUCICHUS 10
YpaBHCHUSM XUMHUYCCKUX PEaAKITHH,
€CJIM OJIMH U3 PEarcHTOB COACPIKHUT
IIPUMECH.

VYyacTBOBaTh B COBMECTHOH pabore

B TIape WJIM TPYIIIIE.
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Jlabopamopuvie onvimul:
O3HakomiieHHE ¢ 00pa3laMu METAIJIOB U
CIUTABOB, X (DU3UIECKUMU CBOHWCTBAMH.

Ncrnons30Bath MpH BHIMOJIHEHUU
y4eOHBIX 3aIaHUI TEKCThl Y4eOHHKaA,
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Buiuucnenus: mo ypaBHEHUSAM
XUMHUYECKUX PEAKIUM, €CIIA OJIUH U3
pEareHTOB CONEPKUT NIPUMECU

CIIPABOYHBIE MATEPHUAIIBI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHHUM U
coJiel B BOJE, DIEKTPOXUMHUYECKUHN PsiJT
HaIpPsHKCHUN METaJIIOB)
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[IlemouHbIe METAJUIBI: TTOJIOKEHUE B
[Teprnoanyeckoit cucteMe XuMHYECKUX
anemeHTOoB .M. Menneneesa, ctpoeHne
UX aTOMOB, HAaXO0XJICHUE B TIPUPOJIE.
duU3nYeCcKrUe U XUMHUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaiusi). OKCUJIbI
Y TUAPOKCHUIBI HATPUS U KaJIUSL.
[IprMeHeHNE METOYHBIX METALIOB M UX
COECINMHCHUMH.

[IlemoyHO3€EMENBHBIE METAJIIIBI MATHUNA U
KaJbLIMK: TOJI0KeHHE B [leproanueckon
CHCTEME XMMHUYECKHUX JIEMEHTOB

J.N. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxoxJeHue B npupoae. uznueckue u
XMMHUYECKHE CBOMCTBA MarHus u
Kanplus. Baxkuenmme coeqnHeHust
KaJIbIUS (OKCUT, TUAPOKCH, COJIN).
JKECTKOCTh BOAEI U CIIOCOOEI €€
YCTPAHEHMUS.

AJTIOMUHUI: TTOJIOKECHUE

B [lepnoanueckoil cucTeMe XUMHYECKUX

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
MU3MEHEHUH CBOMCTB 3JIEMEHTOBMETAIIIIOB
Y UX COCMHEHUM B IPYyIINax C YYETOM
CTPOEHHUS UX aTOMOB. XapaKTepU30BaATh
dusznyecKkue 1 XUMUIECKHE CBOMCTBA
IIPOCTBIX BEIIECTB METAJJIIOB U UX
COEIMHEHMH (OKCUI0B, THIPOKCHUIOB,
CoJIeli), ClIOCOOBI UX MOTYYEHHUS,
OPUMEHEHUE U 3HAYEHUE B MPUPOJIE U
YKU3HM 4YE€JIOBEKA. Y CTaHABIUBATh
IPUYHUHHO- CJIEICTBEHHYIO CBS3b:
CTPOECHHE BEIIECTBA — CBOWCTBA —
IPUMEHEHUE — HA IPUMEPAX U3yYaeMbIX
BelecTB. Pacro3HaBaTh ¢ MOMOLIBIO
Ka4ECTBEHHBIX PEaKIMil HOHBI METAJIOB:
MarHusi, KaJablus, aTIOMUHUA, IMHKA,
xenesa (II) u xxenesa (I11), meau (I1).
Jloka3biBaTh aM(QOTEPHBIN XapakTep
OKCHUJIOB U TUAPOKCHUIOB aJTFOMUHHUS U
LUHKA.
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anemeHTOoB .M. Menpneneesa, ctpoeHne
aToMa, HAXO0XKJICHUE B IPUPOJE.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA
anmoMuHMs. AM(OTEpHBIE CBOWCTBA
OKCHJa ¥ TUAPOKCHIA aTFOMUHUS.
Kemneso: nonoxenue B [lepuonnueckont
CHUCTEME XUMUYECKUX deMeHToB J1. 1.
MenzeneeBa, CTpoOeHUE aTOMA,
HaxXOXJIeHue B npupoje. duznueckue u
XUMHYECKUE CBOKCTBA kene3a. OKCUpl,
TUAPOKCUIBI U conu xene3a (1) u
xenesa (III), ux cocras, cBoMCTBa U
IIOJTy4YEHUE.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco0EHHOCTH B3aUMOACHCTBHS OKCHIA
KaJIBITUSI ¥ HATPHUS C BOJIOM (BO3MOYKHO
UCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB).
OkpammmBaHue MJIaMEHU HOHAMHU HATPHS,
KaJIs U KaJIbIUs (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanue cBOMCTB KECTKOU BOJIBI.
[Ipornecc ropenus xene3a B KUCIOPOIE
(BO3MOXXHO HCITOJIb30BaHHUE

BUJIEOMATEPUAJIOB).

[InanupoBaTh M OCYIIECTBISATh HA
MPAKTHKE XUMUYECKUE SIKCTIEPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBO/JIBI 110 PE3yJIbTaTaM SKCIIEPUMEHTA
IPU MPOBEJCHUU JTA00PATOPHBIX OIBITOB
U MIPAKTUYECKUX padoT.

CrnenoBarh npaBuiaaM 0€30MaCHOM
paboThI B 1a00OpaTopuu npu
UCIOJIb30BaHUN XUMUYECKOU

NoCyibl U 000PYyAOBaHUS.

[Tpon3BOINTE BEIYUCICHUS TIO
XUMHYECKUM YPaBHEHUSM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape WiM rpymie.
BricTpanBath pa3BEépHyThIE
MUCHbMEHHBIE M YCTHBIE OTBETHI C OMTOPOi
Ha uHGOPMAITNIO U3 YUCeOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VCTIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
amnmapar Kypca XuMuu
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JlabopamopHvie onvimoi:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIMI Ha
HMOHBI (MarHus, Kajablius, aTIOMUHHUS,
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1uHKa, sxenesa (II) u xxenesa (111), meau
(IT), onucanue NMpU3HAKOB MX
POTEKaHUSI.

UccnenoBanue ampoTepHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. J)KécTkocTh BOABI 1 METOMEI €€
yCTpaHEHHS.

Ne 7. PemieHue 3KCriepuMEHTAIBHBIX
3a71a4 110 TeMe «BakHelme MeTauisl U
UX COCMHEHUS.

Buviuucnenus: o ypaBHEHUsIM
XUMUYECKUX PEaKIUM, €CIIU OJUH U3
pEareHToB JlaH B U30bITKE WU
COJICP>KUT MPUMECH; MACCOBOM JT0TH
BBIXO/Ia TIPOYKTa PEaKIuu

Pa3znen.3 XuMu4ecKkuil NPaKTUKYM
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3 XUMHUYECKUN 6 BemecTBa 1 MmaTepuasnsl B HOBCEAHEBHOW | XapaKTEpU30BaTh POJIb XUMHUHU B
IIPAKTUKYM YKA3HU 4eioBeka. besonacHoe pa3IMYHBIX chepax AesATeILHOCTH
HCTOJIb30BAHUE BEIIECTB U XUMUYECKUX | JIIOACH, OCHOBHBIEC BEILIECTBA U
peaxuuii B ObITy. IlepBas momoms npu MaTepHabl, IPUMCHACMBIC B XKU3HU
XUMHUUYCCKHUX OKOrax U OTPAaBJICHUSAX. COBPEMEHHOI'O YCJIOBCKA.
XUMHYECKOC 3arpA3HCHUE OKPYXKAIOWEH | OOBACHATH YCIOBHS 6E30IIaCHOTO
cpenbl (mpeaesbHas J0IyCTUMas HCIIOJIb30BAHUS BEIIECTB U XUMUUYECKUX
KOHIICHTpAIUS BelIeCTB. Posib XUMUU B | peakiiuii B OBITY.
pELIEHUN IKOJIOTHYECKUX MTPOOIIEM. AHaIM3UPOBATh U KPUTHICCKU
Xumuueckuii sxcnepumenm: OIICHUBATh UH(OPMAITHIO O BJH/I}IHHI/VI
Temoncmpayu: IIPOMBIILIJIEHHOCTH, CEJIBbCKOT0 X0351CTBA,
Nsyuenue 00pa3ioB MaTepuaioB TpaHciiopta If AIp- Ha COCTOAHHC
(crexno, CILJIaBBI MeTamios, | O PYKAIOLICH CPCLL.
MOJTMMEpHbIC MATEpPUAJIbI) YMeTh OKa3bIBaTh NEPBYIO MOMOIIb MPHU
XAMHUYECKUX 0KOTax U OTPABIICHUSX.
[IpunuMath ydyactue B 00CYKIECHUU
npo0IeM XUMHUYECKOU U 3KOJIOTUYECKON
HaIPaBJICHHOCTH, BBICKA3bIBATH
COOCTBEHHYIO MO3UITUIO IO MPobIieMe U
MpeIaraTb BO3MOXKHBIE ITyTH €€
pelieHus
Pe3epBHOE Bpems 1
OBIIEE YMCJIO HACOB 68
I1O ITTPOTPAMME
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