MyHuuMnajgbHoe ABTOHOMHOe 00111e00pa3oBaTe/ibHOE yUpe:KIeHue
«Cpennsisi 001eo0pa3zoBaTeibHas IKo0JIa Ne 45

PABOYAS ITPOTPAMMA 110 XUMHUHU
JJIA 8-9 KIIACCOB

(0a30BbIil YpOBEHbD)

CocTaBuTe/ib: CMUPHOBA OJIbI'A HUKOJIAEBHA
YUYUTEJb XUMHWHU NEPBOI KATETOPUA

r. 311aTOYCT



COIAEPKXKAHHUE

TTOSCHUTEIIBHAS BATTHICKA ...eneeeeeeeeeeeseeeeeseeeeessssasesssseaasesssnnassssssasessssnassssssssssssnaasessnnnns 3
COTEPIKAHUE OOYUCHHUST ..eccuvveeeenereeeeaerrreeesreeeasssseesasseeeasssseesssssssesssssesssssssesessssssessssssenns 7
B KITACC eeveeeeee et e e e e e e e et e e e e e e e e e e e e e e e e e s e eaee e e aeeaaaeeanaaeenaseenssanaeeenaeannaeeanaeeenares 7
O KITACC weeeeeeeee e e e e e e e et e e e e e e e e e e e e e e e e e s e e e e anaeeaaneeanaeeaneeeansaaaaeeennsernasannaeeannns 10

HHaHI/IpyeMBIG PE3YJIbTaTbl OCBOCHU IIPOI'PAMMEI I10 XMMHUHU HAa YPOBHC OCHOBHOI'O

OOIIIETO OOPABOBAHUST ...eeeuvvreeernereeeenurreeesusreessassseeesassseesasseessassseessasseeessssnesssssssessnnssnesss 15
JIMIHOCTHBIC PE3YITBTATBI ..vvveeuveeenereesreeennreesseeesseeensseesseesssseessneesseesssseessseesnssesnnns 15
METaANPEIMETHBIE PE3YIIBTATDBL. .. .eeeeeeeuerrrreeeeasiurrreeeeeaserrreeesessssssrrseeessnnssrreeesssnssseees 16
ITPEAMETHBIC PEIYIIBTATEL .....evveeeeeeurirreeeeenaurrreeeeenunreeeeeesnnsseeeessssnssseeesssnssssseesssnnnns 18
TEeMaTHUCCKOE TUTAHUPOBAHUIC. .......vveeenereeerreeereeeiseeeasseesssseesseeessseesssssesssesssssssesseeesnnes 22
B KITACC ..uveeeuvieeieeeeiteeesteeetee ettt e ette e aaeeesaaeeeabeeessseesssaeesseesnseeeasseeenssaeassaeensseesnsaeenssens 22
O KITACC w.vvveeniieeeiiie ettt e et ee ettt e e tte e sttt e et e e s abeeetbeeeatee e nbeeeasse e sseesnsseeensaeennseeensseeanseeennes 35



®denepanpHas pabodas mporpaMma o yuyeOHOMy mpeamery «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHas o001acTh «ECTECTBEHHO-HAy4YHbIE MPEAMETHI») BKIIOYACT
MOSICHUTENBHYIO  3allUCKy, COJEp)KaHWe OOy4YeHHUs, IUIAHUPYEMble pPe3yJbTaThl
OCBOCHHMSI IIPOTPAMMBI TI0O XUMHUH, TEMATHIECKOE TUIAHUPOBAHUE.

[TosicHuTenpbHAsl 3amMcKa OTpa)kaeT OOIIMe Ied W 3aJayd HM3y4YeHUsS XUMUH,
XapaKTEPUCTHKY TICUXOJOTUUECKUX TPEANOCHIIOK K €€ HM3YYEHUI0 OOyJaroIIMMUCH,
MECTO B CTPYKType Y4yeOHOro IUIaHa, a TakKe IMOJXOIbl K OTOOpY colepxaHus, K
OTIPEJICTICHUIO TIFIAHUPYEMBIX PE3yIbTaTOB.

Conepxanve 0Oy4YeHHUsSI PACKPBIBAET COJIEpKATEIbHbIE JIMHUU, KOTOPHIE
npeayiaratoTes sl 00s13aTeIbHOTO M3YYEHUSI B KaXKJOM KJIacCe€ Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHUs.

[InanupyeMble pe3ynbTaThl OCBOSHHUS MPOTPAMMBI 0 XHMHH BKJIFOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJIbTaThl 3a BECh MEpUOj OOy4YeHHUsS Ha YPOBHE
OCHOBHOTO 00IIEer0 00pa3oBaHUsA, a TaKKe MPEIMETHBIC JOCTHKEHHUS 00yJaromierocs
3a Kbl To7] 00y4YeHus.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOTO OOIIIero 00pa3oBaHMs COCTAaBJICHa Ha
OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3zoBanusi, npeacraBieHHbIX B ®I'OC OO0, a Ttaxke Ha OCHOBE
dbenepanbHOl paboyelt mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU TPETIOAaBaHus
ydeOHOro mpeamera «XuUMHS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoi
denepanum.

[Iporpamma mo xuMuu paszpaboTaHa C IENbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTEITIO B CO3/IaHUH padoueil mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

[Tporpamma o xumuu Aa€T MpEACTABICHHUE O IENAX, OOIIEH CTpaTerun oOy4eHus,
BOCIIUTAHUS W  Pa3BUTHS OOydYAOIIMXCA CpPEJACTBAaMU  y4eOHOTro  TpeaMeTa,
yCTaHaBJIMBAET  O0s3aTelIbHOE  MPEIMETHOE  COJAEp)KaHue,  IpeaycMaTpuBaeT
pacrpeneneHre ero o KiaccaM M CTPYKTYpHPOBAaHME IO pasfeinaM M TeMam
MIPOTPAMMBI [10 XUMHUH, OITPEJEIIAECT KOJTUUYECTBEHHBIE U KAUECTBEHHbBIE XapaKTEPUCTUKH
COIEpXKaHMS, PEKOMEHIYEMYIO TIOCIEIOBATEILHOCTh HU3YUYEHUS XUMHUU C YUYETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKA y4eOHOro mporiecca,
BO3PACTHBIX OCOOCHHOCTEW OOYYarONIMXCs, OMPENeseT BO3MOKHOCTH MpeaMeTa IS
peanuzanuyd TpeOOBaHUM K pE3yslbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0o oOpa3oBaHWs, a Takke TpeOOBaHUU K



pe3ynbTaTaMm OOydYeHMs] XMMUM Ha YpOBHE LeJed M3y4eHMs MpeaMeTa U OCHOBHBIX
BUJIOB yU€OHO-TIO3HABATEIBHOM JEATEIBHOCTH 00YyYaIOIIEerocs M0 OCBOCHUIO YUYEOHOTO
COZEP/KAHUSL.

3HaHWEe XHMHHM CIYXUT OCHOBOM i1  (OPMUPOBAHUS  MHPOBO33PECHHUS
o0OyJaromierocs, ero MpeCTaBICHU O MaTepUaTbHOM €IMHCTBE MHpPA, BAKHYIO POIb
UTrparoT GopMHUpyEeMbIe XUMUEH MPEJCTABICHUS O B3aUMOIIPEBPAIICHUSX YSHEPTUU U 00
HBOJIIOIUYU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS TI00aNbHBIX MPOOJIEM YCTONYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBHIPbEBOW, DHEPr€TUUECKOW, IMHUILIEBOM M SKOJIOTHUYECKOU
0e30macHOCTH, TPOOIIEM 3PABOOXPAHECHHS.

N3ydyeHne XMMHUM: CIIOCOOCTBYET pean3alliid BO3MOXKHOCTEH ISl caMOpa3BUTHUS

1 (hOpMHUPOBAHUS
KyJbTYPBl JJUYHOCTH, €€ o01eld U (PyHKIHMOHAIBbHON I'PaMOTHOCTH; BHOCUT BKJIAJl B
dbopMHpOBaHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM 00yYaronuxcsi, HAaBBIKOB MX
CaMOCTOSITEJIbHOM YYEOHOU AESATENbHOCTH, SKCIIEPUMEHTANBHBIX M UCCIEA0BATEIbCKUX
YMEHUM, HEOOXOAUMBIX Kak

B IIOBCEJHEBHOM HM3HU, TaK M B NPO(ECCHOHAIBHON NEATENbHOCTH; 3HAKOMHUT CO
cnenu(UKON HAyYHOTO MBILUIEHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIs,7]a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAallOM B
(OopMHUPOBAHNHN €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaIOUINXCs; CHOCOOCTBYET
(OpMHPOBAHUIO [IEHHOCTHOT'O OTHOLIEHUS K €CTECTBEHHO-HAYYHbIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJaJ B AKOJOTMYECKOe 00pa3OBaHUE
00yJaroImmxcs.

JlanHple HampaBiieHHss B OOYYEHUM XUMHUU OOECIEeUMBAIOTCSA CIEeHUPUKON
coziepkaHusl yueOHOTO MpeAMETa, KOTOPBIM SBJISETCS MEeJarorn4ecKy alaTupOBaHHBIM
OoTpakeHHeM 0a30BOI HAyKU XMMUHU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHITHH XHMHH, OCHOB
HEOPTraHWYECKOM XMMHUU M HEKOTOPBIX OTIEJBHBIX 3HAYUMBIX MOHSITHI OpPraHU4eCcKOu
XUMUH.

CtpykTypa conaepxkaHusi MNpPOrpaMMbl MO XUMHH CQOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTo mnoxaxoaa K e€ wusydeHnro. CopepkaHue CKIAIbIBAETCS W3 CUCTEMBI
HNOHATUH O XMMHYECKOM DJIEMEHTE M BEIECTBE M CHUCTEMbI MOHATHH O XUMHUYECKOU
peaxiuu. O6e »53Tu cUCTEMBl CTPYKTYpPHO OpPraHU30BAHbl MO MPUHLUITY
NOCJIEOBATEIBHOIO PAa3BUTUS 3HAHUI HAa OCHOBE TEOPETUYECKHMX IPEACTABICHUM
Pa3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunoanueckoro 3akona J[.1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHU;



YYEHHS O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3M; MPEACTaBICHUI 00

ANEKTPOIUTUUECKON JUCCOLMALIMY BEMIECTB B pACTBOPAX.

TeopeTnueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIMPUUYECKHU MOTYUYEHHBIX
U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCSA MOCIEAOBATEIbBHO OT OJHOTO YpPOBHS K
JPYTOMY, BBITIONHSS (PYHKIIMM OOBSICHEHHSI U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHHUS U TOJIyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl 10 XUMUU CTIOCOOCTBYET (hOPMHUPOBAHHIO MPEACTABICHUS
O XMMHMYECKOM COCTABJSAIOLICH HAay4YHOM KapTUHBI MHpAa B JIOTHUKE €€ CUCTEMHOMN
NPUPOJIbI, LIEHHOCTHOTO OTHONIIEHUS K HAy4YHOMY 3HAHUI0O M METOJIaM IO3HAHUSl B
Hayke. M3ydyeHne XMMHUM MPOUCXOAUT C MPUBIICUCHUEM 3HAHUM W3 paHEe WM3YyUYECHHBIX
yueOHbIX mpeaMeToB: «Okpyxkaromuii Mup», «buonorusa. 5—7 kinacce» u «dusuka. 7
KJIACC».

[Ipu u3ydyeHUM XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUNA OCHOB XUMHUYECKOMN
HAyKW Kak O0OJIACTU COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKON JesTEIHHOCTU
YyeJoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajada y4eOHOTO
peaIMeTa COCTOMT B (DOPMUPOBAHUHM CUCTEMbl XMMHYECKUX 3HAHUNA — BaXKHEUIIIUX
(aKkTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, NOCTYIHBIX O00OIIEeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3blka HAyKH, B MPUOOIICHUN K HAyYHBIM METOAaM
MO3HAHUSA TPU W3YYEHUU BEIHIECTB M XUMHUYECKUX peakiuii, B (GOpPMHUPOBAHUU U
Pa3BUTHUM TMO3HABATEJIbHBIX YMEHUW W UX MPUMEHEHUHU B y4EOHO-TIO3HABATEIHLHON W
y4e0HO-UCCIIEeI0OBATEIHCKOMN ACSITEIBHOCTH, OCBOCHUH MPABHII O€30MaCHOTO O0paIleHUs
C BEILIECTBAMHU B OBCEHEBHOM KU3HHU.

[Ipy wW3yyeHMHM XMMHUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMsS BaKHOE
3Ha4YE€HHE MPUOOPEIH TaKue IeNH, KaK:

dbopmupoBaHue VMHTEJUIEKTYaJIbHO pa3BUTOMN JIMYHOCTH, FOTOBOM
K €aMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY WIPHUHSTHIO pEIICHU,

CIIOCOOHOM  amanTUPOBAaThCI K  OBICTPO  MEHSIOIMIUMCS ~ YCIIOBUSM  KU3HU;
HAIPaBJICHHOCTh 00YYEHUSI HA CUCTEMATHIECKOE TPUOOIICHHIE 00yYatOIUXCs

K CaMOCTOSITEJIbHOM IMO3HABAaTEIBHOU ACATENHHOCTH, HAYYHBIM METOJaM TIO3HAHUS,
GOpMHpPYIONTUM MOTHBAIIMI0 M PA3BHTHE CIHOCOOHOCTEH K XHMHH, OOCCIICUCHHE
YCIIOBU, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OMBITA Pa3HOOOpPa3HOM
NEATEILHOCTH, TIO3HAHWS W CaMOIIO3HAHWS, KIFOUYCBBIX HABBIKOB (KITIOUEBBIX
KOMITCTCHIIMH), HWMCIOIMUX YHUBEPCAIbHOC 3HAYCHUE JUIS PA3JIMYHBIX  BHUIOB
nestenbHOCTH, (opMHUpoBaHKME OOMmEeH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAyYHOUN
I'PaMOTHOCTH,

B TOM YHCJIC YMEHHI OOBSCHATDH U OLICHUBATH SIBIICHUS OKPYKAIOIIEr0 MUPA, UCTIONIB3YS
3HAHWS W ONBIT, TOJYYCHHBIC TPH W3YYEHUW XHUMHH, MPUMEHSATHh WX TMPHU PEIlCHUU
npoOsieM B TIOBCEIHEBHON JKM3HM W TPYIOBOW MEATEIBHOCTH; (OPMHUPOBAHUE Y
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00yJaromMXCcsi TYMaHHUCTUYECKUX OTHOILICHHWHM, MOHMMaHUSA IEHHOCTH XHUMHUYECKUX
3HAHMK JUISI BBIPAOOTKH DKOJOTHYECKH I1€J1eCO00pa3HOr0 TOBENCHHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJAX COXPAHEHHS CBOEr0 3J0POBbS M OKPYKaIOIICH
MIPUPOJIHON CpeJibl; pa3BUTHE MOTUBAIIMU K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJTIO
Y CaMOBOCIHUTAHUIO HA OCHOBE YCBOEHHUSI OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIISA U HAMPABICHHOCTH JAIBHEHIIIET0 00yUeHHS.

OO61iee YKnciIO0 4YacoB, PeKOMEHIOBAHHBIX JIJI M3y4eHHs] XUMHuH, — 136 gacoB: B 8
KJ1acce — 68 JacoB (2 yaca B Hejien0), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).

JIJst KaKZIoro Kiacca MpeyCMOTPEHO Pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITH  HWCIOJIB30BAHO  yYaCTHHKaAMH  OOpa30oBaTelbHOrO  Ipolecca B MEJIX
dbopMuUpOBaHUS BapUAaTUBHOW COCTAaBISIONICH COJEpkKaHWUSA KOHKPETHOW paboueit
nporpammbl. [Ipu 3ToM oOsi3arenbHas (MHBapUaHTHAs) 4acTh COJCP)KAHHS IPEAMETa,
YCTAHOBJICHHAs MPUMEPHOM paboueil IporpaMMoM, W BpeMs, OTBOJAMMOE Ha eé
U3Yy4YEHHUE, TIOJKHBI ObITh COXPAHEHBI MMOJTHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KUIACC IlepBoHayajibHbIe XUMHYECKUE MOHATHS
[Ipenmer xumun. Posb XuMuuM B )KU3HU YeJIOBEKa. XUMUS B CUCTEME HayK. Tena u

BelecTBa. OU3nyeckue CBOMCTBA BEECTB. ArperaTHoe cocTosiHue BemecTB. [loHsTue
0 MeToJax IO3HaHWs B XUMHH. YucTble BemectBa W cmecu. CrocoObl pasjenieHus
CMecCeH.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIEMEHTbI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTeie 1 ci10kKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysna. BajaeHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTEnpHAs aroMHasg wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KomnuectBo BemectBa. Momb. MonsipHas macca. B3auMOCBSI3b  KOJIWMYECTBA,
MacChl M YMciia CTPYKTYPHBIX €IMHHMI] BelecTBa. Pacu€Tsl mo GopMynaMm XUMHUYECKHX
COCUHEHUN.

OuU3NYECKUE U XUMUYECKUE SIBICHUS. XUMHUYECKasl peaklus U €€ MpU3HaKU. 3aKOH
COXpaHEHHUsI MAacChl BEIIeCTB. XUMHUECKHEe ypaBHeHHUs. Kiaccuduxanus XuMU4ecKux
peakuuii (CoeAMHEHMs, pa3IOKEHUs, 3aMEeILeHUs, 0OMeHa). Xumuyeckuil sKcnepumeHm:

3HAKOMCTBO C XHWMHYECKOW TOCYZOH, MpaBwiamMu pabOThl B J1abopaTopuul U
npuéMamMu oOpalieHus ¢ J1abopaTOpHBIM OO0OpPYJOBAaHHEM, H3YyYCHUE U OINHUCAHUE
(bu3MYeCKUX CBOWCTB OOpAa3IOB HEOPTAHMUYECKUX BEIIECTB, HAOMIOACHUE (PU3MUECKUX
(ny1aBiieHKE BOCKA, TassHUE JIbJa, pACTUPAHUE caxapa B CTYNKe, KUIEHUE U KOHICHCALIUS
BOABbI) M XUMHUYECKUX (TOpEHHWE CBEYM, IMPOKAIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KHUCIOTOW) SIBJICHWH, HAOJIONEHHE W OMHCaHWE MPU3HAKOB
IPOTEKaHUSI XMMUYECKHX peakluil (pas3nokeHue caxapa, B3aMMOJECUCTBHE CEPHOU
KHUCIIOTBI C XJIOpHIOM Oapus, pasnoxkenue ruapokcuna meau (II) mpu marpeBanuw,
B3aMMOJIEHCTBHE KeJie3a ¢ pacTBopoM cosid Meau (I1), u3yuenue crnocoOoB paszaesieHus
cMeceid (C TMOMOIIBIO MarHurta, (QUILTPOBAHME, BbINApPUBAHUE, JIUCTUILIALIMS,
xpomatorpadus), IpoBeJeHHE OUYUCTKHU MOBAPEHHON COJIM, HAOJIOJCHUE U OMHCAHHE
pe3yibTaTOB MPOBEACHMS OINbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MaccChl,
CO3JlaHhe MoOJieNied MOJIeKyn (IIapOCTEP’KHEBBIX). BaKHeilllme mNpeaCcTABUTEIN
HEOPTraHMYeCKHUX BelleCTB

Bo3nyx — cmech razoB. CoctraB Boznyxa. Kucimopoa — 3ieMEHT W MpOCToe
BelecTBo. Haxoxxaenue Kuciopoja B npupoje, Pu3nyeckrue U XMMUYECKUE CBOMCTBA
(peakmuu  ropenwus). Oxcupabl. [Ipumenenue xucimopoma. CrocoObl MOTydYEHUS
KHCIIOpoJia B Ja00OpaTOpUU U MPOMbINUIIEHHOCTU. KpyroBopoT Kuciaopoaa B IpUpOJIE.
O30H — aMOTpOIHAsA MOAUDUKAIIHS KUCIOPOAA.



TernoBoit 3GheKT XMMUYECKON peakiiK, TEPMOXUMUYECKUE YPaBHEHUS, K30~ U
ASHAOTEPMUYECKHE peaKlUu. TOMINBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
NapHUKOBOTO 3 (dekTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — snemeHT u mpoctoe BemecTBO. HaxoxaeHue Boaopona B MPUPOJE,
bu3nYecKue U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus:. KucmoTsl u
COJIH.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckue cBoucTBa BoAbl. Bona kak pacrBopurenb. PactBopsl. HacsllieHHbIe U
HEHACBIIIEHHBIE PACTBOPHBI. PacTBOpMMOCTH BEMIECTB B BOJIe. MaccoBas J0Jisl BEIIECTBA
B pacTBOpe. XMMHUUECKHE CBOMCTBA BOAbL. OCHOBaHMs. Poib pacTBOPOB B MPUPOJIE U B
YKW3HU 4yenoBeKa. KpyroBopoT BoJibl B mpupoe. 3arpsi3HEHUE MTPUPOAHBIX BOA. OXpaHa
Y OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranumdyeckux coequHeHuid. Oxcuapl.  Knaccudukarms
OKCH/JIOB: coJieo0Opa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosneoOpaszyrone. Homenknarypa okcunoB. dusznueckue U XMMUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne OkCcHuIoB.

OcnoBanus. Knaccudukanus ocHOBaHUM: METOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. ®PuU3WYECKHE€ W XUMHUYECKHE CBOMCTBA OCHOBAHMIA.
[TosrydueHue OCHOBaHUI.

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

Comu. Homenknarypa conei. ®u3nueckue 1 XMMAYECKUE CBOMCTBA COJICH.
[lonyuenune comen.
['eneTnyeckast CBA3b MEXKy KJIaCCAMU HEOPTaHUYECKUX COCAUHEHUN. Xumuueckuu

IKCnepumennm.

KaueCTBEHHOE OMPEEICHUE COJEPKaHMsI KHUCIOpPOJa B BO3AyXe, IOJIy4YeHUE,
coOupaHue, pacro3HaBaHME€ M M3Yy4YEHHE CBOMCTB  KHUCIOpOJa, HaONIOACHHE
B3aMMOJICUCTBHS BEIIECTB C KUCIOPOJIOM M YCJIOBHUS BO3HWKHOBCHHS W TPEKPAIICHUS
ropenus (mokapa), O3HAKOMJICHHE C OOpas3llaMu OKCHIOB M OIMCAaHHWE WX CBOWCTB,
nojlyuyeHue, coOMpaHue, paclo3HaBaHWE M H3YyUYECHHE CBOWMCTB BOjJOpoja (TOpEHHE),
B3aumojieiictBue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXHO HMCIOJIB30BaHUE
BUJICOMATEPHUATIOB), HAOJIOJeHHe OO0pa3lloB BEHIECTB KOJIMYECTBOM |  MOJb,
UCCJIeIOBAHNE OCOOEHHOCTEH PacTBOPEHMsI BEILECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOW JIOJEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJIEUCTBHE BOJbI C METa/llaMH (HATpHUEM M KaJlbLiMeM) (BO3MOXHO
UCII0JIb30BAaHUE BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE 00pa31l0B HEOPTraHUUYECKHUX BEILIECTB



pPa3IMYHBIX KJIACCOB, HAOMIOJEHUE HM3MEHEHHS OKpPacKd HWHAMKATOPOB B PACTBOpax
KHUCJIOT U IeJIoueH, n3yueHue B3aumozencTeust okcuna meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJUIaMH, PEAKLNl HEUTpalln3aluu, MOJTyYeHUE HEPACTBOPUMBIX
OCHOBaHH, BBITECHEHHE OJHOTO METala JIPYTMM U3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTANIBHBIX 3ala4d 10 TeMme «BaxHenmme Kiacchl HEOPraHUYECKUX
COCIMHEHUIN).

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

[lepBble MOMBITKU KJIacCU(PUKAMKA XUMUYECKHUX 3JIeMEHTOB. [loHsTHe o rpymmax
CXOJIHBIX AJIEMEHTOB (II[EJIOYHBIE U IIEJI0UYHO3EMETbHBIE METAJIJIbI, FAJIOT€HbI, MHEPTHHIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHUIBI.

[Tepuonnueckui 3akoH. Ilepuomnueckas cucrema Xumuyeckux snemeHtoB J[.I.
MenneneeBa. Kopotkomnepuonnas u umMHHonepuoaHas Qopmel I[lepuogmueckoit
cucTteMbl XuMu4decknx anemMeHToB /.M. Menneneesa. Ilepuoas! u rpynnsl. @usnyeckui
CMBICII IIOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTomHbIX siaep. M3ortombl. OnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XMMUYECKHUX 3JeMeHTOB llepuoanueckoit
cucreMbl JI.MI. MengeneeBa. XapakTepuCTUKAa XUMHUYECKOTO OJJIEMEHTa II0 €ro
nonoxxenuto B [lepuognueckoit cucreme J[.1. MeHneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paauyca AaTOMOB XUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U NEPUOLAM.

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

Xumuyeckass  cBsi3b. KoBaneHTHast (moJjispHasi ¥ HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKHUCIUTEIHLHOBOCCTAaHOBUTEIbHBIC peakiuu. IIporieccsl
OKHUCJIIEHUSI ¢ BoOcCCTaHOBJIEHUA. OKHCIUTEIM ¢ BOCCTAHOBUTEHN. XuMuueckuil
9KCNEPUMEHM.:

u3ydeHue oOpaslloB BEMIECTB METANIOB W HEMETAJJIOB, B3aWMOJICHCTBUE
TUAPOKCHAA ULHMHKA C pAacTBOpAaMHM KHUCJIOT U IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX NPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN (TOpeHue,
pEeaKIuu pa3oKeHUs,, COCTUHEHHUS).

Mescnpeomemuvie cés3u
Peanuzanust MexXnpeAMETHBIX CBSA3€H NP U3YYEHUM XUMHM B 8§ Kiacce

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



U TOHATHH,  SABIAIOMUXCS  CHCTEMHBIMH  JJIi  OTACIBHBIX  NPEAMETOB
€CTECTBCHHOHAYYHOTO IIUKJIA.

OOmue ecTecTBeHHOHAYYHBIC TIOHATHS: HAyYHBIA (DAKT, THIIOTE3a, TCOPHS, 3aKOH,
aHaln3, CHHTE3, KiaccuuKanus, ICPUOANYHOCTh, HAOIIOACHHE, HKCICPHMEHT,
MOJICTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusuka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIHI,
pPaJIMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKHI 3apsd, BEIICCTBO, Telo, O00BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, (PU3NYCCKUEC BEIMYUHBI, CIUHUIIBI H3MEPCHU,
KOCMOC, TUTaHEeThI, 3BE3161, CoJTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIC IOPOJIbI, IMOJIC3HBIC
UCKOIIaeMbIC, TOILIMBO, BOJIHBIC PECYPCHI.

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

MenpaeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIHS, KA U UX COCIMHEHUNA B COOTBETCTBUU
C TIOJIOKEHHEM 3JIeMEHTOB B Ileproinueckoil cUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB. XUMHUUYECKHUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCAUHEHUNH,
r€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakiuii 0 pa3jIudyHbIM NpU3HaKaM (10 YUCTY U
COCTaBy YYacTBYIOUIMX B PEAKI[MU BELIECTB, MO TEIUIOBOMY 3(PPeKTy, MO M3MEHEHUIO
CTENECHEN OKHUCJICHUS XUMUUYECKHUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacTHIO
KaTanu3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopocTH XuMHUecko peaknuu. I[lonstre 00 00paTUMBIX U
HEOOPATUMBIX XHMHUYECKUX peakiusx. [IoHSATHE O TOMOTeHHBIX U TE€TEPOTreHHBIX
peakuusx. [lonarue o karamuse. [loHstue o xumumueckoM paBHOBecuu. Dakrtopsl,
BIIUSAIONIME Ha CKOPOCTh XUMHUYECKOM pEakiuu U TOJIOKEHHE XUMHUYECKOTO

paBHOBECHS.
OKUCINTETEHO-BOCCTAHOBUTEIBHBIC peaxkumu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON peaxkuuu. CocraBnenue YPaBHEHUU

OKHCJIUTEIIPHOBOCCTAHOBUTEIBHBIX PEAKIIUN C MUCIIOJIB30BAaHUEM METO/a JICKTPOHHOTO
OasaHca.
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Teopust BAEKTPONUTHYECKONW IUCCOLMAIMU. JIEKTPOJUTHI U HEANEKTPOJIUTBHI.
Katnonsl, aHuoHbl. MexaHuW3M AHCCOLIMAIMM BEIIECTB C PAa3IMYHBIMU BHUAAMU
XUMH4eckoil cBsizu. CteneHs auccouuanuu. CUIbHbBIE U CIa0ble SJIEKTPOJIUTHI.

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

Xumuueckuu SKcnepumenm:

03HAKOMJIEHUE C MOJCIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUUYECKUX BEIIECTB
— METAJUIOB M HEMETAJJIOB (rpaduTa U aaMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpus),
UCCIICIOBAHUE 3aBHUCUMOCTH CKOPOCTH XHUMHMUYECKOM peakluu OT BO3JICUCTBUS
pa3IMYHbIX (PAKTOPOB, HCCIECIOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB,
mpoliecca IUCCOIMAIMK KUCIOT, IIEJI0Yel U coyeil (BO3MOKHO HCIIOIB30BAHUE BUICO
MaTepuaioB), MPOBEICHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIU
HOHHOTO 0OMeHa (00pa3oBaHuE OCaJKa, BIJICTICHUE ra3a, 00pa3oBaHUE BO/IbI), OIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX peakinii (TopeHue,
peaKkuy Pa3JIoKEHUs, COCIUHCHUS), Paclo3HABaHHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIBI0 KAaYECTBEHHBIX PEAKIUNA HA HOHBI, PEIICHUE AKCIEPUMEHTAJIbHBIX 3a/ad.
HeMmeTaibl 1 MX coeIMHEHU S

O6miass  xapaktepucTtuka rajmoreHoB. OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHne W (Pu3MyYecKkue CBOMCTBA MPOCTHIX
BEIIIECTB — raJloT€HOB. XUMHUYECKHE CBOWCTBA HAa MpUMepe XJopa (B3aUMOACHCTBHUE C
MeTaJJlaMH, HeMeTajylaMH, Ienodamu). XjopoBojopod. ConsiHas — KuUCJoTa,
XAMUYECKUE CBOMCTBA, MOJY4YCHUE, MPUMEHEHUE. JleHCTBHE XJIOpa M XJIOPOBOJAOPOAA
Ha OpraHu3M yejoBeKa. BaxkHeime XJ0puibl U UX HaXOXKJEHUE B PUPOJIE.

O6mass xapakrtepuctuka »3iemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHne u (U3NYECKHUE CBOWCTBA
MPOCTBIX BEIIECTB — KHUCJIOpPOAAa U Cephbl. AJIOTPONHBIE MOAU(UKAIIMK KUCIOpoAa U
ceppl. XuMmHYecKue cBoWcTBa cepbl. CepoBOAOpOA, CTpoeHHE, (U3UYECKue W
XUMHUYeCcKue cBorcTBa. OKCUABI CEphl KaK MPEACTABUTENIN KUCTOTHBIX OKCHI0B. CepHast
KHUCJIOTa, (PU3NUecKue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTEINS Kjacca
KUCIOT U crnenuduueckne). XUMHYECKUE pEaKluu, JeKalmue B OCHOBE
IPOMBIIIUVIEHHOTO Ccroco0a TMOJy4eHUsl CEepHOM KHUCIOThl. IlpumeHenue cepHo
kucioThl. ConM CepHOM KHCJIOTHI, KadeCTBEHHas peakuus Ha CyiabdaT-uoH.
Haxoxnenune ceppl M €€ coeqMHEHMM B IpUpoAe. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpeibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE AOXKIM, 3arpsi3HEHUE BO3AyXa U
BOJ0EMOB), CITOCOOBI €T0 MPEOTBPAIIECHUS.
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O6mas xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTEMEHNU OKUCICHUS. A30T, paclpoCTpaHEeHHUE B MPUPOJE, HU3HUICCKUE U
xummudeckue cpoiictBa. KpyroBopor azora B mpupojsie. AMMUak, ero ¢pu3nueckue u
XUMHUYECKUE CBOMCTBA, MOJyYeHrue U npuMeHenre. Coau aMMOHMS, UX GU3HUYECKUE U
XUMUYECKME CBOWMCTBa, NMpuMeHeHune. KadecTBeHHas peakiusi Ha HWOHBI aMMOHMS.
A30THast KucjoTa, €€ MoJiyueHue, PU3NYeCKue U XMMUYECKHE CBOMCTBa (OOIIME Kak
MIPEICTaBUTEINS KJIacca KUCIIOT U cnernudpuyeckne). Vcmonp3oBaHne HUTPATOB U COJICH
aMMOHHSI B KA4eCTBE MHUHEPAIBHBIX YAOOpPEHHMH. XHWMHUYECKOE 3arps3HCHHE
OKpY>Kalolllel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JOXK/IU, 3arpsi3HEHUE BO3/1yXa,
no4Bbl U BogoEMOB). Dochop, amnoTpornubie Mmoaudukanuu docdopa, puznueckue u
xumuueckue cBorctBa. Okcun ochopa (V) u pochopHas kucinora, puznyueckue u
XUMHUYECKHE CBOMCTBa, rmoiydeHue. Mcmonws3oBanue QocdaTtoB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mass xapakrtepuctuka »djemMeHTOB I[VA-rpynmbel. OCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIC CTEIEHH OKHUCJICHHS. YTIEpOJ, aIOTPOIHbIE MOAU(PHUKALINU,
pacmpocTpaHeHHe B TpHUpojae, (PU3HUECKHE W XUMHUYCCKHE CBOMCTBA. AJCOpOITHS.
Kpyrosopot yriepoaa B npupojie. OKcupl yriiepoaa, ux GuU3N4ecKrue U XUMUYECKUE
CBOMCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, TTOJIYICHUE ¥ IPUMEHEHUE. JKOJIOTHUECKUC
npoOJieMbl, CBsi3aHHBIE C oKcusioM yrieposa (IV), runoresa rio0anbHOr0 MOTEIICHUS
KJIMMaTta, MapHUKOBBIA 3¢ ¢deKT. YToiapHas KUCIOTa W e€ Coiu, uX (U3MYecKue u
XUMUYECKAE CBOWCTBa, IOJYyYCHHE W TpPUMEHEHHE. KadecTBEHHas peakius Ha
kapOoHatroHbl. Vcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIUICHHOCTA U
CEJIbCKOM XO3SIMCTBE.

[TepBoHavyasibHBIE TIOHATHS OO0 OpPTraHWYECKUX BEIIECTBAX KaK O COCIUHCHHSIX
yraepoja (MeTaH, 3TaH, JTWJICH, alleTHICH, 3TaHOJ, TIUIEPHH, YKCYCHas KHCJIOTA).
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOJOB (YT0Jib, IPUPOIHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (O€H3WMH), WX POJb B OBITY HW MNpOMBIIUICHHOCTH. [loHATHE O
OMOJOTUYECKN BaXKHBIX BEIIIECTBAX: KUPaX, OCIKaxX, YrJIeBoJax — U UX POJH B KU3HH
YyeJoBeKa. MaTtepuanbHOe €IMHCTBO OPTaHUYECKUX M HEOPTAHMUECKUX COSAMHEHUM.

KpemHnii, ero pusndyeckue ¥ XMMHUYECKHUE CBOWCTBA, TOJyYCHHE W TIPUMEHEHHE.
Coenunenust kpeMHus B npupoje. OOuue npeacrasienust 00 okcuzae kpemuus (IV) u
KpeMHueBon kucnote. CHUIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeiimme CTpOWTENbHBIE MaTepHallbl: KepaMHWKa, CTEKJIO, IIEMEHT, OETOH,
xene300etoH. [Ipobiaembr 0€30MacHOTO UCTIOIB30BAHUS CTPOUTEIIBHBIX MAaTEPHAIOB B
MOBCEHEBHOM KU3HU. XuUMUueCKull IKCNepuUMeHm.

U3y4YeHUEe O00pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIOTHI,
MIPOBEICHNE KAYECTBCHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHHUE MPU3HAKOB UX
MPOTEKaHMs, OMbIThI, OTpaXkarolre GU3NIECKUe U XMMUYECKUE CBOIMCTBA TaJOr€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
oOyriMBaHMs caxapa MoJ JAeHCTBUEM KOHIEHTPUPOBAHHON CEPHOU KHUCIIOThI, U3yUYECHHE
XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEpPHOM KHCIOTHI, NMPOBEJACHHUE KaueCTBEHHOU
peakuuu Ha cylib(ar-uoH U HaOIIOJIEHUE MPU3HAKA €€ MPOTEKaHUs, 03HAKOMIICHUE C
¢uznyeckuMu  cBoiicTBamH  a3ota, (Gochopa W UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), 00pa3liaMu a30THBIX U (POochHOpHBIX yT0OpEeHHIA,
noJiyueHue, coOupaHue, pacrno3HaBaHUE M W3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX PeaklUii Ha MOH aMMOHMS U (ocdaT-uoH U WM3yUEHHE MPU3HAKOB UX
MPOTEKAHMS, B3aUMOJICHCTBUE KOHUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEJbIO
(BO3MOXXHO HCMOJB30BAHUE BUIEOMATEPHUATIOB), U3YYECHUE MOJIEICH KpUCTaUITMUYECKUX
pemérok anmasza, rpadura, QyiepeHa, O3HAKOMJIEHHE C TIPOILIECCOM aicopOLUu
pacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM VYIJIEM W YCTPOWCTBOM IPOTUBOrasa,
NOJIy4YeHUE, COOMpaHHe, pacllO3HABaHUE M H3YYEHHE CBOMCTB YIJIEKMCIIOrO Tasa,
MPOBEJICHUE KA4YECTBEHHBIX pEaKlMii Ha KapOOHAT M CHJIMKAT-UOHBI M M3y4YEHUE
NPU3HAKOB MX  NIPOTEKaHWs, O3HAKOMJIEHME C  NPOAYKIHEH  CHIMKATHOMN
IPOMBIIUICHHOCTH, PpELIEHUE HSKCIEPUMEHTANbHBIX 3a7ady Mo Tteme «BaxHeilmue
HEMETAJUIbl M UX COCTUHEHUS». MeTa/LuIbl U UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX
nosnokenus B llepuonnueckoit cucreme xumuyeckux snemMeHtoB J[.M. MenaeneeBa u
ctpoeHusi atomMoB. CTpoeHME MeTauioB. MeTramuyeckas CBA3b M METaJNIMuecKas
KpUCTANINYECKAs] PEMIETKA. OJIEKTPOXUMUYECKUN pAl  HANPSHKEHUM METaJIOB.
®duznyeckue M XUMHUYECKHME cBoiicTBa MeramuioB. OOmue crnocoObl MOTy4YeHUs
METAJIJIOB.
[TonsiTHE O KOPPO3UM METAIIOB, OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIutaBbl
(cTanb, 4yTyH, TIOPATIOMUHNMN, OpOH3a) U UX TPUMEHEHHE B OBITY U MIPOMBIIILICHHOCTH.

[Ilenounble MeTamwbl: mojoxkeHue B Ilepuoanueckoil cucTeMe XUMUYECKUX
snemeHtoB J[.M. MeHaeneeBa, CTpOEHHME HMX aTOMOB, HAXOXJIEHHUE B MPHUPOJE.
dusznyeckue W XUMHUYECKHE CBOMCTBa (Ha mpuMmepe HaTpusi W Kanus). OKCuasl U
TUIPOKCUBI HATpHs U Kanud. [[puMeHeHre EeT0YHbIX METAIIJIOB U UX COCTUHEHUIA.

[IlemoyHO3EMENBHBIE METAJUIBI MArHUM U KAJIBIUM: TToJ0xkeHue B [lepuoanyeckon
cucremMe xumuueckux sneMeHToB .M. MenaeneeBa, CTpoOEHHE UX AaTOMOB, HAXOXKJICHUE
B npupoje. Ou3znueckne U XMMHUUYECKHE CBOWCTBA MarHus W Kajplus. Baxueimme
COCNMHEHMs Kalblusl (OKCHI, THAPOKCUM, coyr). KECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHEHUS.
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AuroMuHUN: TiookeHue B [leprnoandeckoit cucteMe XuMu4ueckux semMeHToB J[. M.
MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJAEHUE B mpupoae. OU3NUECKUE U XUMUYECKUE
CBOMCTBa aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U TUAPOKCH A aTFOMUHHUSL.

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 NONYy4YCHUE. Xumuueckuu sKcnepumenm:

03HAaKOMJICHHE C 00pa3aMyd METaIOB U CIUIABOB, UX (M3MYCCKUMHU CBOMCTBAMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UUM  METAIOB  (BO3MOXKHO  MCIIOJIB30BaHUE
BUJICOMATEPUAIIOB), 0COOCHHOCTEN B3aUMOJICUCTBUS OKCUJIA KaJIbIUs U HATPUS C BOJIOMN
(BO3MOKHO HCTIOIB30BAaHUE BUICOMATEPUAIIOB), UCCIIEOBAHUE CBONCTB KECTKON BO/IBI,
mpoliecca  TOpeHMsl  JKele3a B KHCIOpoje  (BO3MOXKHO  MCIOJB30BAHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJblius, anioMuHud, nuHka, sxkeneza (1) u xeneza (III), menu (I1), HaGmroneHue U
ONUCAaHUE TPOILIECCOB OKpAIIMBAaHUS IUIAMEHU HOHAMU HaTpHsl, Kaiusl U KaJbLMs
(BO3MOKHO HCMOJIb30BAHUE BUEOMATEpPUAIOB), MCCIEI0BaHHE aM(POTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHHUS U TUAPOKCUIA [IMHKA, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BakHelIlre METaJUTbl ¥ UX COCIMHEHUS. XUMUSA U OKPY/KaolIas cpeaa

BemecTtBa u Marepuasibpl B IIOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momornis mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyXKarolled cpenpl (mpenesibHas —AOmycTUMast
KoHIleHTpanus BemiecTB (ganee — IIJIK). Poib XuMuu B pelIeHWH HSKOJIOTHUYECKUX
npoOsieM. Xumuueckuii dKcnepumenm:

u3y4yeHue o0pa3loB MaTepuasoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHbIE

MaTepHabl).

Mesicnpeomemuvie cés3u
Peanuzanust MexXnpeAMETHBIX CBSI3€H NOpU M3yYeHMH XuUMHM B 9 Kjacce

OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTUM,
TaK W TOHSITUW, SBISIIOIIMXCS CUCTEMHBIMH JUISi  OTACJBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO61ue ecTeCTBEeHHO-HAayUHbIEC TTOHSATHSI: HayYHBIN (DaKT, rUIoTe3a, 3aK0H, TeOpHs,
aHajgu3, CHUHTE3, KilaccuduKauus, TEPUOJAUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,
MOJICIMPOBAHUE, WU3MEPEHHE, MOJEIb, SBJICHHE, MAPHUKOBBIM A(h(EKT, TeXHOIOTHs,
MaTepuabl.

®dusuKa: MaTepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJI, HU30TOIbI,
PaIlOAaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, MPOBOJHUKH, MOJTYIPOBOJIHUKH,

14



TUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKas pEmIETKa, CIUIaBbl, (u3mueckue
BEJIMYMHBI, €AUHMIIBI H3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUJIAHETHI, 3BE3[BL,
Connue.

buonorust: ¢dorocunrtes, npixanume, Ouocdepa, SKOCHUCTEMa, MHUHEpaIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

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

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOSHUS MPOTPaMMBbI OCHOBHOTO 00IIIET0 00pa3oBaHus
JOCTUTAIOTCS B XOJI¢ OOYYCHHMsS] XHMHH B CJIMHCTBE YYEOHOM M BOCHHMTATEIHHOU
JIESTSIIbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCHUUCKHMHE COIIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, TIPUHSITHIMH B OOINECTBE TIpaBUJIAMH H
HOpMaMH TIOBEJICHUS W CIOCOOCTBYIOT IpOIIECCaM CaMOITO3HAHUS, CAMOPa3BHUTHSA M
COIMATTN3AIINN 00yJaIOITUXCA.

JIM9HOCTHEIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTh o0yJaronuxcs
PYKOBOJICTBOBAThCSI CHCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHEHTAIlMN M PacCIIUpPCHHE
OTBITa JIEATSIBHOCTH Ha €€ OCHOBE, B TOM 4YHCIIe B 4dacTH: 1) mMaTpHOTHYECKOTo
BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIICHUS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY H
HAyYHOMY HACJICJIMI0, TOHMMAaHHWsS 3HAYCHHS XUMHUYECKOW HAyKd B JKU3HHU
COBPEMEHHOT0 OOIIeCTBa, CIOCOOHOCTH BIA/IETh JOCTOBEPHOW HHGPOPMAIMEH O
NEPEIOBBIX JIOCTHOKEHUSAX M OTKPBITUSAX MHPOBOM W OTCYCCTBCHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa M OOIIECTBA;

2) rpamaaHCKOro BOCIIUTAHUS:

MIPEACTABIICHUS O COLMAIIBHBIX HOPMaxX M MPaBUJIAX MEKIMYHOCTHBIX OTHOLIEHUIN
B KOJUIEKTMBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOUIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JAEATEIbHOCTM  INPU  BBIIOJHEHUM  y4EOHBIX,
NO3HABATEJIbHBIX 33]1a4, BHIIOJHEHUN XUMUUECKUX IKCIIEPUMEHTOB, CO3JaHUN Y4eOHBIX
IIPOEKTOB, CTPEMJICHHs K B3aUMOIIOHMMAHHWIO M B3aWMOIOMOIIM B MPOLECCE 3TOU
y4eOHOU NeATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHUE M IOCTYNKU CBOMX
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TOBapHIlle C TMO3UIMHU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJICICTBUI IMOCTYNKOB; 3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

MHPOBO33PEHUYECKHE TNPEACTABICHUS O BELIECTBE W XHMHYECKOW pEeakIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOLIME OCHOBY
JUIsl IOHMMAaHMsI CYIIHOCTHM HAyYHON KapTHUHBI MHpA, NPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOJIbI, B3aAUMOCBS3SIX YEJIOBEKA C MPUPOAHONU Cpeoi,
O POJM XMMHUU B TO3HAHUM OSTUX 3aKOHOMEPHOCTEH; TMO3HaBaTeJIbHbIE MOTHBBI,
HamnpaBJiCHHbIE HAa TMOJYYCHHE HOBBIX 3HAHUN MO XHUMHUH, HEOOXOAMMBIE ISt
00BbsCHEeHMs HAOJI0/TAEMBIX MPOIIECCOB U SIBJICHUH, MO3HABATEIbHOU, MH(DOPMAITMOHHON
U YHUTATEIbCKOW KYyJIbTYpPbl, B TOM UYHCJE HABBIKOB CaMOCTOSTEIbHOH paldOThl C
y4eOHBIMU TEKCTaMH, CHOPABOYHON JIMTEPaTypoOil, JOCTYIHBIMHU TEXHUYECKHUMHU
CpeICcTBaMU HMH(OPMAIMOHHBIX TEXHOJOTUH; HMHTEpeC K OOYyYEHHI0O U I03HaHUIO,
JT10003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €CaMOOOpa30BAHMIO, NMPOEKTHON H
UCCIIEIOBATENBCKOM JAESITEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIIPaBJIEHHOCTU 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
NpUBBIUCK (YMOTPEOJEHUST aJKOTOJS, HAPKOTUKOB, KYypEHHs), HEOOXOAUMOCTU
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
alaliTUPOBATHCA B MPO(eCcCHOHANIBHOM cpeie; 6) IK0JI0rH4ecKoro BOCIIUTAHMS

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
YPOBHS 3KOJIOTUYECKON KYJBTYphl, OCO3HAHUS IJ100aJBHOTIO XapaKkTepa 3KOJOTMYECKUX
npobieM W MyTed HMX pelIeHUs TOCPEACTBOM METOJOB XUMHUH, 3KOJIOTHYECKOTO
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 HCHOIB3YIOTCS
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.

Ilo3HaBaTebHbIE 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
KJaccu(UKAIMM XUMUYECKUX BEIIECTB M XHWMHUYECKHX PEaKIHi, YCTaHABIMBATH
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 YUeOHO-TTO3HABATEIBHBIX 3a7a4, C YYETOM ITHUX
MOJICNIBHBIX TIPEJICTABIICHUN BBISBISTh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH
U3Y4aeMbIX OOBEKTOB — XMUMHUYECKHUX BEIIECTB W XWMHUYECKHX PEAKIUH, BBIABISATH
o0muye 3aKOHOMEPHOCTH, TPUYMHHO-CJICJACTBEHHBIC 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 CYKICHHI;, TPUOOPETECHUE OMbITA MO TUIAHUPOBAHUIO,
OpraHW3allMi M TPOBEJICHUIO YYEHWYECKHX DKCIICPUMEHTOB, YMEHHE HaOIIoAaTh 3a
XOZIOM TIpOIlecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro pe3yibTar, (GopMyIupoBaTh
0000mIeHNsT W BBIBOJABI 10 pe3yJabTaTaM TMPOBEAEHHOTO OIBITa, HCCICIOBAHMS,
COCTaBIISATh OTYET O MPOIeTIaHHON 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,
pecypcbl VHTepHETa), KpUTHYECKH OLIEHUMBATh IMPOTHBOPEUMBYI0 U HEJOCTOBEPHYIO
uHGOpMAIIMIO; YMEHUE MPUMEHSATh pa3jIMYHbIe METOJbl M 3alpoChl MPHU IOUCKE U
otOope MHpOpPMAIMU U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JUIsI BBITOJIHEHUS
yu4eOHBIX U II03HABATEIbHBIX 3aJ1a4 ONPEAEIEHHOrO THUMA, MPUOOPETEHHE OIbITa B
00JacT UCTONb30BaHUS HHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIIaJICHHE
KyJIbTYypOH  aKTUBHOTO  HCHOJb30BAaHUS  PA3JIMYHBIX  IIOMCKOBBIX  CHCTEM,
CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (OpMYy MpeAcTaBieHHs HH(DOpMAUU U
WUTIOCTPUPOBATh pElIaeMble 3aJlauyd HECIOKHBIMUA CXEMaMH, AUarpaMMaMu, APYTUMH
dopmamu TpaduKu U UX KOMOMHALMSIMH;, YMEHHE HCIIOJIb30BATh M aHAJIW3UPOBATh B
npoiecce y4eOHOM M HCCIEI0BATENbCKOW AEATEIbHOCTH WH(MOPMALUI0 O BIHUSHHUH
IIPOMBIIUIEHHOCTH, CEJIBCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY’KAOIIEH
IIPUPOJHOM CPEJIBL.

KomMMmyHUKaTHBHBIC YHUBEPCAJbHBIC YUeOHbIE 1eHCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOJe Auanora u (MiaM) IUCKYCCHM) IO CYIIECTBY
o0cyxm1aemMoil TeMbl, GOPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBLHO BBITOJHEHUS
MPEJIOKEHHON 3a/1auu; TPUOOPETEHHUE OMbITa MPE3EHTAIIMN PE3YIbTATOB BBITIOJHEHUS
XUMUYECKOTO
JKCIepUMEHTa (J1a00paTOpPHOTO OMbITa, JA0OPATOPHON pabOTHI MO HCCIIEIOBAHUIO
CBOMCTB BeIIECTB, Y4eOHOrO0 MPOEKTAa); 3aUHTEPECOBAHHOCTh B COBMECTHOM €O
CBEPCTHUKAMH TMO3HABATEIbHOM M HCCIIEIOBATEIbCKON AESATENBHOCTA IMPHU PEIICHUU
BO3ZHMKAIOIIMX MPOOJIEM Ha OCHOBE YUETa OOIIMX MHTEPECOB M COIIACOBAHUS MO3ULIUN
(oOcyxnenns, oOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIAWHAIUS COBMECTHBIX
NEeUCTBUM, OIpeeseHne KPUTEPUEB IO OIICHKE KadyecTBa BBHITIOJHEHHOW palOOThl U

JpyTHE);

PeryasiTuBHbIC YHHBEPCAJbHBIC Y4eOHbIE 1eliCTBHS:
YMCHHUEC CaMOCTOATCIILHO  OINPCACIATh HCIU  ACATCIBHOCTH, IIJIAHUPOBATD,

OCYIIECTBIISATh, KOHTPOJMPOBATH W TMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEKTUBHBIE CIOCOObI PEHICHUS YYEeOHBIX H
IIO3HABATEJIBHBIX  3a/a4, CAMOCTOSATEIBHO  COCTAaBJIATH WIH  KOPPEKTUPOBATH
IIPEUIOKEHHBIA JITOPUTM JIEUCTBUM NPH BBIITOJIHEHUN 33aJaHUUA C YYETOM ITOJTYyYECHUS
HOBBIX 3HaHUMl 00 wH3yyaeMbIX OOBEKTAaX — BELIECTBAX W PEAKIMIX, OLICHUBATH
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COOTBCTCTBHC IIOJIYUCHHOI'O pE3yJibTaTa 3asBJICHHOMN oeiain, yMCHHC HCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTCKCTHI, ITPCJIaracMbIC B YCIIOBUH SaﬂaHHﬁ.

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,
ANIEKTPOOTPULIATEIBLHOCTD, 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 COCTaBjieHUs! (hOpMYJI BEIIECTB U
YPaBHEHUN XMMHYECKUX PEAKLMil; ONpENENsTh BaJE€HTHOCTb ATOMOB 3JIEMEHTOB 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,
MIOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHHUs, 3aKOHAa ABOraJpo; OINHUCHIBATh
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, KOTopbsle uMmerorca B Tabnuie «llepuognueckas cucreMa XMMHYECKUX
anemeHToB /.M. MenjeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsal sAapa, oOIiee dYHCIO JIIEKTPOHOB U
pacmpesiesieHue HUX 10 DJIEKTPOHHBIM CJIOSIM); KJIACCU(PUIIMPOBATH XUMHUYECKHE
3JIEMEHTBI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKHE PeakIuy (M0 YUCIYy M COCTaBy YyYaCTBYIOUIMX B pPEaKLMU BEIIECTB, IIO
TerioBoMy 3¢ (}eKTy); XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKIash OMUCAHHE MpPHUMEpaMH MOJIEKYISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIMX XUMWYECKUX PEAKLHM; IPOTHO3UPOBATh CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa,
BO3MOXXKHOCTH TIPOTEKaHUS XMMHYECKHUX TIPEBPAIICHUA B Pa3IUYHBIX YCIOBHSX;
BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XHMUYECKOTO 3J€MEHTa Mo (opMylie COETUHEHHSI, MACCOBYIO JOJIO
BEIIECTBA B PACTBOpPE, MPOBOIUTH PACUETHl MO YPaBHEHUIO XUMHUYECKOW PpEaKIINu;
IPUMEHATH OCHOBHBIE ONIEPALIUU MBICTUTENLHOM NEATEIbHOCTH — aHAJIN3 U CUHTES,

CpaBHEHUE, 00001IeHHE, CHCTEMAaTH3AIUIO, KJIacCU(UKAITHIO, BBISBJICHUE
NPUYUHHOCIIEACTBEHHBIX CBSI3€d — ISl M3YYEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX
peakuui, ecTeCTBEHHO-HAYYHbIE METOJbl IIO3HAHUS — HaOJIIOJCHUE, H3MEpPEHUE,
MOJICJIMPOBAHUE, SKCHEPUMEHT (peajbHbIi M MBICICHHBIN); CJelI0BaTh IpaBHIaM
MOJIb30BAaHUSI XUMUYECKOM MOCyA0M U 1a00paTOpHBIM

o0opy/noBaHuEM, a TaK)Ke MpaBuUjiaM OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBINOJHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOAA U KHUCJIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OIMPEACIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U
IPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C IOMOIIbIO UHAMKATOPOB (JTaKMyC, (peHOoJI(PTaIenH, METUIIOPAHXK U IPyTHUE).

K koHiy oOyueHuss B 9 kJjacce mpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHIA: XUMHUUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJia, MOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BaJICHTHOCTD,
AIIEKTPOOTPHIIATETILHOCTh, CTETICHh OKHUCICHHS, XMMHUYECKas pPEaKIus, XUMHYecKas
CBsI3b, TEIUIOBOM 3(PPEKT peakiuu, MOJIb, MOJSAPHBIA 00BEM, PacTBOP, ANEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJEKTPOJIUTUYECKAss JAUCCOLMAIMs, peakIud HOHHOTOo OOMeHa,
KaTajan3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIIHH,
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OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEaKLUU, OKHUCIIUTETD, BOCCTAHOBUTEb,
OKHCJICHUE W BOCCTAHOBJICHHE, AaJIOTPONHs, aM(POTepHOCTh, XHMHYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, METAUIMYECKasi), KpUCTA/UIMYECKass pemeTka, Koppo3us
METAJJIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW PpEAKUHUH, NPEACIbHO JOMYyCTHUMAs
koHneHTparus [1JIK BemecTBa; WITIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHUX
MOHSATUMN U IPUMEHSATHITU
MOHSATUSI TIPU ONUCAHMM BEILECTB W HMX MPEBPAIICHUM; HCIOJb30BATh XHUMHUYECKYIO
CUMBOJIMKY JJIs1 COCTaBjiIeHUs (hOpMYJI BEIIECTB U
YPaBHEHUI XUMHUUYECKUX PEAKIMM; ONpEeNesTh BaJCHTHOCTb M CTENEHb OKHUCICHUS
XUMHYECKUX 3JIEMEHTOB
B COCIIMHEHUSX PAa3JIUYHOTO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIaccy coeuHeHud mo dopmysiaMm, BUJ XUMUYECKOM CBs3M (KOBAJIGHTHAs, MOHHAs,
METaJJTMYeCKasi) B HEOPTaHWMYECKUX COEJUHEHMSIX, 3apsj HOHA MO0 XUMHYECKOU
dbopmyre, xapakTep cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCIMHEHUM, THUII
KPUCTALTAYECKON PelIETKH KOHKPETHOTO BEIECTBRA;
packpeiBath  cMmbicn  llepmogmueckoro  3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHHE: OMKCHIBATh U XapaKTePU30BaTh TAOIHUHYIO (HOpMY
[leproguyeckoid CUCTEMbl XUMHUYECKUX DJEMEHTOB: pa3iuyaTh TMOHSTUS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», mansie u OoJblIne
MEPHUOJIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKUX HJIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCIo IJIEKTPOHOB U paclpeielieHue UX IO JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB OJJIEMEHTOB M UX
COEMHEHUN B TIpejieiaX MajbIX MEPUOOB U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB; KJ1aCCU(UIIMPOBATh XUMUUECKHE DJIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBRA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMM BEIIECTB, 10
TerioBoMy 3G (dEKTy, 0 U3MEHEHUIO CTETCHEW OKUCICHUS XMMHYECKUX JJIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOMME W CcrHenudUuUeckrne XHWMHUYECKHE CBOWCTBA
MPOCTBIX U CIIOHBIX BEIIECTB, MOATBEPXkKIAasi ONMMCAHUE TPUMEpPaMU MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN; COCTABIATh YPaBHEHUS
DJIEKTPOJUTUYECKON TUCCOLIMAIIMU KUCIIOT, IEJIOYEN U COJIEU, TTOJHBIE U COKPAILIEHHbBIC
YpaBHEHHS PEAKIMA HOHHOrO OOMEHAa, YpaBHEHHUS pEaKIUi, IOITBEPKIAOIIIX
CYIIECTBOBAHME TE€HETHUYECKON CBSA3M MEXKAY BEIIECTBAMHU PAa3JIMYHBIX KIJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUN MTOCPEACTBOM
COCTaBJICHHMsSI DJIEKTPOHHOro OanaHca JTHUX pPeakluid; NPOrHO3UPOBATh CBOMCTBA
BEIIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
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NpPOTEKaHUs XUMUYECKMX TMPEBpPALICHUH B PAa3IUYHBIX YCIOBUSX; BBIYHUCIATH
OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOTO 3JieMeHTa 1o ¢GopMysie COEAMHEHUS, MacCOBYIO JOJII0 BeIleCTBa B
pacTBope, MPOBOAUTH PACUETHI MO YPABHEHHMIO XMUMHUYECKON peakiuu; coONoAaTh
IpaBuJia OJIB30BaHUSI XUMUYECKOM MOCY 101 1 1a00paTOPHBIM

o0opyIoBaHMEM, a TaKKe NpaBuiia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU 110 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO U
coOMpaHMIO Tra3000pa3HBIX BEHIECTB (aMMHaKa M YIJIEKUCIOro rasa); MpPOBOAUTH
peaKkiyu, MOATBEPKIAI0IINE KAUeCTBEHHBIM COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATh
ONBITHBIM MTyTEM XJIOpUJI-, OPOMUI-, MOAUI-, KapOoHaT-, hocdar-, cumkar-, cyiabdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS ¥ MOHBI H3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIIHEC
B BOJHBIX pacTBOpaxX HEOPTraHWYECKUX BEIECTB; MPUMEHSTh OCHOBHBIE OTEpaluu
MBICJTUTEILHON JIESITENBHOCTH — aHallu3 M CHUHTE3, CpaBHEHUE, 0000IIeHue,
CHUCTEMAaTHU3allNIO, BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — 11 HM3yYCHHUS
CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIMH, €CTEeCTBEHHOHAYYHbIC METObI MMO3HAHUS —
HaO0JI0ICHNE, U3MEPEHHE, MOJECIUPOBAHUE, SKCIIEPUMEHT (peaIbHbI U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

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

8 KVIACC
Hanmenosanne
Ne KommuecTBo OcCHOBHBIE BUIBI AEITEILHOCTH
pa3ziesioB U TeEM Conepxanue 00ydeHHs
/o JacoB 00yJaroImMXCcs

y4eOHOTro MpeaMeTa

Pasznea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
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11

XHUMUS — BakHas
00J1aCTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JIEeATEIILHOCTH

YCJIOBCKA

[Ipenmer xumuu. Poiab XuMuu B )KU3HU
4yenoBeka. XUMUs B CUCTEME HayK. Temna
U BeniecTBa. Pu3nueckue CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsaTre 0 MeTOIaX ITO3HAHMS
B XUMHHU. YUHCTHIEC BEIIECTBA U CMECH.
CnocoOnI paszjeneHust cMecei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XMMHUUYECKOU MOCYJIOH, C
npaBuiIamMu paboThl B JabOpaTOpuu U
npruemMamMu oOpamieHus ¢
71a060paTOPHBIM 000PYAOBAHUEM.
dusnyeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
Y HEMETAJIJIOB.

CniocoOslI pa3jeneHust cMecei

(¢punbpTpOBaHUE, BEIIAPUBAHUE,
JTUCTUIUIALINS, XpoMaTorpadusi).

PaCKpBIBaTI) CMBICJI U3Yy4aCMbIX TIOHSITUH.

PackpbiBaTh posib XMMUU B IPUPOJAE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMH.

PaznuyaTh yncThIE BELEeCTBa U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyate puznueckue u XuMU4YECKUe
SIBJICHUS.

CrnenoBarh aIrOpUTMaM UCHOJIb30BAHUS
HKCHEPUMEHTAIIbHBIX METOA0B —
HAOJIOICHUS U DKCTIIEPUMEHTA.
HabGntonaTe u onucbiBaTh 0OBEKTHI MPU
MPOBEICHUH JIEMOHCTPALINI U
71a00paTOPHBIX OMBITOB MO U3YYCHHIO
(U3UIECKUX CBOMCTB BEIIECCTB,
CIIOCOOOB pa3jieieHusl CMECeil BEIlEeCTB.
[IpoBOAUTE XUMUYECKUN SKCIIEPUMEHT
NIpU pa3JieJieHuy cMecel (Ha mpumepe
OYKCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol.:

N3yuenue u onucanue Guanyeckux
CBOICTB o0Opa3LoB
HEOPTaHUYECKUX BEIIECTB.

N3yyenue cnoco0oB paszesieHus cMeceit
(C TOMOIIIbIO MATHUTA).

Ilpakmuueckue pabomoi:

Ne 1. [IpaBuna pa®oTsl B 1ab0paTOpuu 1
npu€MbI 00paleHUs ¢ Ta00PATOPHBIM
000py1I0BaHUEM.

No 2. Pazpenenue cmeceil (Ha mpumepe
OYHUCTKHU TIOBAPEHHOW COJIN)

npakTHueckoi padotel Ne 2. CnenoBath
IpaBHJIaM MOJIB30BaHUS XUMUYECKOM
NOCYAOH U JIabopaTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpaleHus: ¢ XUMHU4EeCKUMU
BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKLHUENH TpU
BBITIOJTHEHUH MTPAKTUIECKOU

paboter Ne 1.

BricTpanBaTh pa3BEpHYTHIE
NUCHbMEHHBIE U YCTHBIE OTBETHI C ONOPOM
Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN ITOHSITUWHBIN
anmapar Kypca XUMHU
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1.2.

Bemiectsa n
XUMHUYECKUE

peaxIuu

15

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

XUMHYecKas BasieHTHOCTB

dbopmyna.
aTOMOB XMMHWUYECKHX DJIEMEHTOB.

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

Onpenenars NPpU3HAKYA XUMUYECKUX
peaKIHMii, yCIOBHS UX TPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3UIECKUX U
XUMUYECKUX SIBJIEHUHN C TOYKU 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KiaccuduupoBars XuMuueckue
peakiu (110 YUCITy U COCTaBY
pearupyromux 1 00pa3yrommxcs
BEIIICCTB).

Cocransath (popmysibl OMHAPHBIX
BEILECTB I10 BAJICHTHOCTH U ONPEIEIATh
BaJICHTHOCTBH MO (pOpMyJiaM BELECTB.
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KomnuectBo BemecTsa. Monbs. Mossipaas
Macca. BzauMocCBs3b KOJIMUECTBA, MACChI
Y YUCJia CTPYKTYPHBIX €IUHULL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEMHECHUM.

Du3NYeCKUe U XUMUUECKUE SBICHUS.
Xumuyeckasi peakius u €€ 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.

OOpa3sIiel BEmecTB KOJTUIECTBOM | MOJTb.
dusnueckue siBiaeHUs (IJIaBJICHNUE
BOCKa, TasiHUE JIbJla, paCTUPaHUE caxapa
B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BOJIbI).

XuMudeckue siBJieHust (ropeHue

CBEYH, NPOKAIIMBAHNE METHON
ITPOBOJIOKH, B3aUMOJICVICTBUE COMBI

PaccraBnsaTs ko3 puirieHTs B
YpaBHEHUSX XUMUUYECKHUX PEaKIUH.
Habmronats u onuchiBaTh 00BEKTHI

IIPYU MPOBEJICHUU JIEMOHCTpAIUi U
71a00paTOPHBIX OIBITOB.

[IpoBoauTh BBIYUCIEHHS TO (opMmylam
XUMHUYECKUX COCIMHEHUMN u
YPaBHEHUSM XUMUUYECKUX PEAKIIUM.

[IpuMeHATh €CTECTBEHHO- HAy4YHbIE
METO/1bl TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTUPOBAHHUE,
DKCIIEPUMEHT U OCHOBHBIE OllEpalin
MBICJIUTEJILHOM IEATEIbHOCTH
(cpaBHeHuUe, KinaccudUKaIiys)
BricTpanBaTh pa3BEpHyTHIE
NMCbMEHHBIE U YCTHBIE OTBETHI C OMIOPO
Ha uH(pOPMAIIIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BATh U3Yy4YEHHBIN ITOHITUWHBIN
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 XJIOPUJIOM OapHsi, MOJTydeHre
U paznoxxeHue ruapokcuaa meau (1)
NIpU HarpeBaHWH, B3aUMOJICHCTBUE
xesesa ¢ pactBopoM conu meau (11).
OnBITH, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHHUS MACCHI.

JlabopamopHvie onvimol:

Co3nmanne Moaenen MOJIEKYI
(IIapOCTEPHKHEBBIX).

Onucanue  (QU3MYECKUX  CBOMCTB
0o0pa30B HEOPraHMYECKUX BELIECTB
— METAJJIOB U HEMETAILJIOB.
Ha6nronenue dpusndeckux (MaBieHue
BOCKA, TasHUE JIbJA) U XUMUYECKUX
(ropeHue cBeur, MPOKAIMBAaHUE METHON
IPOBOJIOKH) SIBJICHUH.

HaGnronenue u ONUCaHUe
PU3HAKOB MPOTEKAHUSI XUMUYECKHUX
pEeaKLMi pa3HbIX TUIIOB.

Buviuucnenus: 0THOCUTEIBHON
MOJIEKYJIIPHOM MacChl BEILIECTB,
MOJISIPHOM MaccChl, MacChl BEIIECTB,
MacChl U KOJINYECTBA 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

Hroro o pazneny

20

Pa3znen 2. BaxxHeiue npeIcTaBUTeId HEOPraHMYeCKUX BellecTB
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2.1

Bosznyx. Kucnopo.

[loasTne
00 okcuIax

Bo3ayx — cmech razoB. CoctaB Bo3ayXa.
Kucnopoa — aneMeHT u nmpocroe
BelecTBO. HaxoxieHue Kkuciopoja B
npupoe, GU3NIECKre U XUMUICCKUC
CBOMCTBa (peakuuu roperust). OKCHUIbl.
[Ipumenenue kuciopoaa. CriocoObl
MOJIYYeHUS] KUCTIOpOa B JIA0OpaTOpUH U
MPOMBIIIUIEHHOCTU. KpyroBopot
Kucaopoa B mpupoze. O30H —
AUTOTpOIHAs MOAUDUKALIMS KACTIOPO/a.
TennoBoi 3(hPexT XUMUIECKOM
peaKIny, TEPMOXUMHUUYECKHIE YPaBHEHUS,
DK30- U DHIOTEPMHYCCKHUE PECAKITUH.
TomnuBo: yroias U MeTaH. 3arpsa3HeHue
BO3]lyXa, YCHWJICHHE TTAPHUKOBOTO
adekra, pa3pylieHue 030HOBOTO CIIOS.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
KauecTBeHHOE omnpeesieHue coiepKaHus

KHCIIOpOJIa B BO3/IyX€
[Tomy4yenue, cobupanue, pacro3HaBaHHe

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUMN
XUMHAYECKUX PEAKLINN C yIaCTUEM
KHciopoja. XapakTepu3oBaTh
(omHChIBaTH) COCTaB BO3AYXa,
(du3nYecKre 1 XMUMUYECKHE CBOWCTBA
KHCIJIOPOJa, CIIOCOOBI €ro MOJIy4YEHHS,
MIPUMEHEHUE U 3HAYCHUE B IPUPOJIE U
KU3HU yeroBeka. CpaBHUBATh pEeaKIUU
TOPEHUS U MEJIEHHOT'O OKHCJICHUS.
OOBACHATH CYIIIHOCTh YKOJIOTHYECKUX
npo6JieM, CBSI3aHHBIX C 3arps3HEHUEM
BO3/lyXa.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1ab0OpaTopuu npu
UCIOJIb30BAaHUU XUMHUYECKOU MOCYIbl U
000pyIOBaHUS, a TAKKE IIPaBUIIaM
oOpallleHus: C TOPIOYMMHU BEIIECTBAMH.
[InanupoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKHUE dSKCTICPUMEHTHI,
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Y U3y4YE€HUE CBOMCTB KHCIIOPO/IA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUSI M TIPEKPAIICHUS TOPECHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomIIeHHE ¢ 00pa3iiaMu OKCHIOB

Y ONMCAaHHUE UX CBOMCTB.
Ilpakmuueckas paboma: Ne 3.
[Tony4yenue u cobupanue Kuciaopoa,
W3YYEHHUE €TO CBOUCTB.

Buiuucnenus: MOAEKyIspHON MaccChl
KHMCJIOPOJIa U 030HAa HA OCHOBAHUU
aTOMHOW MacChbl XUMHUYECKOTO
AJIEMEHTA; KOJIMYECTBA, MACChI
BEILIECTBA MO0 YPABHEHUSIM
XHMHUYECKUX PEAKIIAMN

IPOBOJIUTH HAOJIOICHMS, JIeTIaTh
BBIBO/JIBI 110 PE3yJIbTaTaM SKCIIEPUMEHTA
IIPU MIPOBEICHUH JTAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOMN pabOTHI.

BpIYmCIATh  KOMWMYECTBO  BEINECTBA,
00BEM raza no gpopmysam.

VYyacTBOBaTh B COBMECTHOW paboTe

B TpyTIIIE.

BricTpanBath pa3BEpHyThIE
MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VCTIOJIb30BaTh N3YYEHHBIN ITOHATHUIHBIN
amnmapar Kypca XuMuu
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2.2

Bonopon. Ilonsarue
0 KHCJIOTaX U COJIIX

Bonopon — 3memMeHT u mpocToe
BelecTBo. HaxoxkaeHune Bogopona B
npupojie, GU3NYECKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nony4yeHust. Kucmorel u conu.
Momnsipabiii 00bEM razoB. Pacuérel mo
XUMHYECKUM YPABHEHUSM.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
[Tonyuenwne, coOupanue u

PackpbIBaTh CMBICIT U3y9aeMbIX MTOHSATHI
Y IPUMEHSTh AT MIOHATHS TIPY OTIICAaHUHT
CBOWCTB BEIIIECTB U MX MPEBPAICHHA.
XapakTepu3oBaTh (ONMKUCHIBATH)
duznyecKkre 1 XUMUIECKHE CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOJyUYeHUs,
IPUMEHEHHE.

Cobupatb npubop I MOTyYEHUs
BOJIOpOA.

Hcnonn3oBarh XUMHUUYCCKYIO CUMBOJIUKY
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pacrno3HaBaHue BOJIOPOa.
B3auMmopeiicTBue BOAOpPOJa C OKCHUAOM

menu (II).

JlabopamopHhuwiti onvim:
B3anmoeiicTBUE KUCIOT ¢ METAJIAMH.
llpakmuueckas 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

I COCTaBJICHUA (bOpMy.TI BCIICCTB,

MOJIEKYJISIPHBIX ypaBHEHUI
XUMUYECKUX pEaKIMil ¢ y4acTUeM
BOJOpPOJA.  BBIYMCHATE  MOJSPHYIO

MaccCy BELIECTB; KOJWYECTBO BEIECTBA,
00bEM Ta3a, Maccy BEIIECTBA;
[TpoBOAUTH pacdETHI IO YpaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00bEMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEaKITHH.

CrnenoBarh npaBuiaaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCIIOJIb30BAaHUU XUMHUYECKOU MOCYIbI U
000pyI0BaHUs, a TaKKe paBUiaM
oOpareHus C TOprOYNMH BEIIECTBAMU B
OBITY.

[InanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
MIPOBOIUTH HAOIIOJICHUS, JIeTIaTh

BBIBOJIBI TIO pe3yJIbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B
rpyte
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Bona. 5 duznueckue cBoiicTBa BOABL. Bonma PackpbiBaTh CMBICT M3ydaeMbIX MTOHATUI
PacTBOpBI. Kak  pacTBOpHUTENb.  XUMHYECKHUE M TOPUMEHATH O3TA  IOHATUS  NIPU
[lonsTue 00 CBOMCTBA BOJIBI. OIMCAaHWU CBOMCTB BEIIECTB HU UX
OCHOBAaHMAX OCHOBaHUSL. NPEBPAIICHHUH.

XapakTepuszoBaTh (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. PacTBOpHUMOCTH BELIECTB B
BoJie. MaccoBas 101 BellecTBa B
pacTtBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BELIECTB C pa3IMYHOM
PacTBOPUMOCTBHIO.
B3aumogerictBue BOAbI C  MeETaIaMu
(HaTpUeM U KaJIbLIUEM).

HccnenoBanre pacTBOPOB KUCIIOT U
1IeJI04Y€el ¢ MOMOIIBIO UHANKATOPOB.

JlabopamopHwie onvimul
Hccnenosanne ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IUYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHue pacTBOPpOB  C
ONPEAEIEHHON MacCOBOW JOJeH
PAacCTBOPEHHOIO BEIIECTBA.

lIpakmuueckas paboma

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIieccax.
CocTaBisiTh ypaBHEHHS] XUMUYECKUX
pEAKLHI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTH YKOJTOTUYECKUX
po0sIeM, CBA3aHHBIX C 3arPSA3HEHUEM
MPUPOAHBIX BOJI, CITIOCOOBI OUYUCTKU

BOJIbI OT IIPUMECE, MEPBI 110 OXPAHE BOJI
OT 3arpsi3HEHUSL.

[InaHupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBO/IbI 110 PE3yJIbTaTaM dKCIEPUMEHTA
IIpU TIPOBECHUH JTAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOMN pabOTHI.

CrnenoBath npaBuiaM O€30MacHOM
paboThl B 1abopaTopuu npu
MCIIOJIb30BaHUN XUMUUYECKOM TTOCY/IbI U
000pyI0BaHUS.
[TpoBoauTH BBIYUCIICHUS c
MIPUMEHEHUEM TOHSTHUS «MaccoBas J0JIs
BEILIECTBA B PACTBOPEY.

BricTpanBaTh pa3BEpHyTHIE

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

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

HCTIOJIb30BAaTh N3YUYCHHBIN MOHATUNHBIN
arnmapar Kypca XUMuu
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2.4

OCHOBHBIC KJIaCChI
HCOPIraHU4YCCKUX

COeIMHEHUN

11

Krnaccudukanus HeopraHuyeckux
coequHennit. Oxkcuel. Knaccudukanus
OKCHUJIOB: cojieo0pa3yrolire (OCHOBHEIE,
KHUCJIOTHBIC, aM(pOTEPHBIC) U
HeconeoOpa3yromue. Homenknarypa
OKCUJI0B. DU3UYECKHE U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.
OcHoBanusi. Kiaccudukaiys OCHOBaHUM:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHnui. @usnyeckue
Y XMMHUYECKUE CBOKCTBA OCHOBAHUM.

[Tosryduenne ocHOBaHM.
Kucnotsl. Knaccuduxarus Kucior.

Homenknatypa kucnor. dusnyeckue
1 XMMHUYECKHE CBOMCTBA KUCIIOT. Psij
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lony4deHne KHACIIOT.

Counn. Howmenkinarypa COJIEH.
dusznyeckue 5 XUMHYECKHUE
cBoucTBa coiier. [Tosyuenue couen.
['eHeTnyeckass CBA3b MEXKIY Kiaccamu
HEOPraHUYECKUX COCIMHEHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KnaccudunupopaTs nzyuaemoie
BEIIIECTBA 10 COCTaBY M CBOMCTBaM.
CoctaBisiath popMybl OKCHIOB,
KHCJIOT, OCHOBaHUM, COJIeH U Ha3bIBATh
UX TI0 MEXIYHApOIHOW HOMEHKJIATypE.
[IporHo3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOIIMX XMMHYECKUX CBOMCTB
M3YYCHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

CocCTaBIATh MOJICKYJISIPHBIE YPAaBHCHHUS
peaKIuii, WUTFOCTPUPYIOITHX
XAMHUYECKHE CBOMCTBA M CITOCOOBI
TIOJTYYCHUS BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPIKIAIONTUX TEHETHIECKYIO
B3aMMOCBSI3b MEXKIY HUMHU.
[Tpon3BOANTH BEIYUCICHUS 10
YPaBHEHUSM XUMHUYECKUX PCAKITHH.
[TnanupoBaTh M OCYIIECTBIATh Ha
MIPAKTUKE XUMHUYECKHUE SKCIICPHUMEHTHI,
MIPOBOIUTH HAOIIOJICHUS, JIeTIaTh
BBIBOJIBI TIO pe3yJIbTaTaM IKCIIEPUMEHTA
IIPY MPOBEJICHUH JTa0OPATOPHBIX OITBITOB
U TIPAKTHYECKUX
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OOpasupl  HEOPraHMYECKHUX  BELIECTB
pa3IMYHBIX KJIACCOB.

OneIThI, WJUTIOCTPUPYIOLITE
XUMHYECKUE CBOICTBa KJIaCCOB

HCOPraHN4YCCKUX BCUICCTB.

JlabopamopHvie onvimoi
Ornpenenenue pacTBOPOB KUCIIOT U

HIETI0YEN C MOMOIIBIO HHANKATOPOB.
N3yueHune B3auMOAEHCTBHS KUCIIOT C
METaJUIAMU, PEAKIIUN HEUTPATA3ALINH.
BzaumoperictBre pactBopa CepHOU
KHCIOTHI ¢ okcusioM Meau (II).
[Tomy4yeHne HEPACTBOPUMBIX OCHOBAHUH.
BriTecHeHre 0THOTO MeTaljIa IPyrum
W3 pacTBOpa COJIH.

Ilpaxmuuecxas paboma

Ne 6. Pemenue skciepuMeHTalIbHbBIX
3az1a4 1o Teme «BakHelIme Ki1acchl
HEOPTaHWYECKUX COCTTUHEHUI.

Buviuucnenus:

110 YPaBHEHUAM XUMHUUYECKOU PEAKIINU:
KOJHNYECTBA BEIIECTBAa, 00bEMA, MACChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BbEMY, Macce peareHTOB WIH
MPOAYKTOB pEeaKIuu

pabor.

CnenoBaTh npaBuiIam

6e3omacHoi paboTHI B

JabopaTopuu TpH

WCIIOJIb30BAHUY XUMHYECKOU

MOCY/IbI U 000PYI0BAHMUSI.
BricTpanBaTh pa3BEpHYTHIE
MTUCEMEHHBIC ¥ YCTHBIE OTBETHI C OTIOPOM
Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN ITOHSITUWHBIN
ammapar Kypca XUuMuHu
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Hroro mo pazneny: 30

Paznen 3. Ilepnoanueckmii 3axoH u [lepuoanyeckas cucrema xumn4ieckux 31emMenToB JI. . MennaeneeBa. Ctpoenue
aToMOB. XMMHYeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMU
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3.1

ITepuoauueckuii
3aKOH U
ITepuoanueckas
cHCTEMa
XUMHUYECKHUX

snemeHntoB [[. U.

Menneneena.
Ctpoenue atoma

[lepBbie MOMBITKY KiIaccuuKaum
XUMHYECKUX 3JIeMEHTOB. [loHsATHE ©
IPYIIAaX CXOAHBIX AJIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIIbHBIE
MeETaJllbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
Ilepronnyeckuil 3aK0OH.

[leproguyeckasi cucTeMa XUMHUYECKUX
DIIEMEHTOB

J.N. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOAHAST (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB /.. Menneneesa. [lepronsl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA
Y TPYIIIHI AJIEMEHTA.

Ctpoenue aromoB. CoCTaB aTOMHBIX
saep. M3otonsl. DiekTpoHbl. CTpoeHue

AIEKTPOHHBIX 00o0J10UeK aTOMOB
MEePBBIX

20 XMMHUYECKHUX DJIEMEHTOB
ITepuoanueckoi CHCTEMBI

AWM. Menngeneea.  XapakTepuCTHKA

XUMHUYCCKOT'O 3JIEMCHTA

[0 €ro mnojoxeHur B Ilepuogmueckoi

PackpbIBaTh CMBICT IEPUOIUUECKOTO
3aKOHa.

OnuchIBaTh CTPOCHUE TAOTHITHI
«lIepnoanueckas cuiCTeEMa XUMHUYECKUX
anieMeHTOB [[.1. MeHnaeneeBay.
MonennpoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U
IIOAYPOBHEW IIPU ITOMOILIN PUCYHKOB,
AJIEKTPOHHBIX KOH(pUrypanui u
AJIEKTPOHHO- rpadudecKkux GopmMyIl.
[TosicHATh pu3MYECKU CMBICT
MOPSIKOBOIO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIIBI AJIEMEHTA.
XapakTepu3oBaTb XUMUYECKUE
AJIEMEHTHI IEPBBIX TPEX MEPUOJIOB,
KaJIui, KaJIbIMH U UX COCAUHEHUS T10
nojoxxeHuro B [lepuoguueckoit cucreme
JI.1. Mennaeneena.

OOBACHATH 0011IME 3aKOHOMEPHOCTH B
V3MEHEHUH CBOMCTB XUMHYECKHUX
2JIEMEHTOB (U3MEHEHHE PAInYCOB
aATOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COECJUHECHHUI B
npeesax MaJibIX MIEPUOJIOB U TJIABHBIX
IIOATPYII C YYETOM CTPOCHUS UX
aTOMOB;
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cucteme J[.1. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHMS pajinyca

45



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

aTOMOB XUMHUYCCKHUX 3JICMCHTOB,

MCTANIMYCCKUX U HCMCTAJINIMYCCKHUX

CBONCTB IO IpyNIaM U MepruoaaMm.

3nauenue [lepuoauueckoro 3akoHa u

[Tepronnueckoil CUCTEMBI
XUMHYECKUX IEMEHTOB IS
pa3BUTHs HAYKHU U nTpakTuku. [[.1.

MenzeneeB — y4€HbIA U TPAKIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
BzaumopericTtBue ruipokcuia
IIMHKA C PacTBOpPaMH KUCJIOT U
uienovei. MoaenupoBaHue
CTPOCHUSI MOJIEKYJ MPU MOMOIIHU
PHUCYHKOB, MOJICJIEH, DJIEKTPOHHBIX
U CTPYKTYPHBIX (hOpMYJI.
Ta6nuna «llepuoanueckas
CHCTEeMa XUMHUYECKHUX DJIEMCHTOB
JI.1. MenneneeBay.

Jlabopamophvie onvimoi
O3zHakomiieHHe ¢ 00pa3amMmu
METaJIJIOB U HEMETAIIJIOB

YyacTBOBaTh B COBMECTHOU
paboTe B mape Wiy rpyIe.
BricTpanBaTh pa3BEpHyTHIE
IIICBMEHHBIE U YCTHBIE OTBETHI C
ONopoi Ha MH(POPMALIUIO U3
y4eOHHKA U IPYTUX UCTOYHUKOB,
B TOM uHciie lHTepHeTa
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3.2

XuMudeckas CBSI3b.
OKHCIUTETFHOBOCCTAHOBUTEIHLHBIC
peakIuu

Xumuueckas cBsi3b. KoBaneHTHas
(TmoJisipHAast ¥ HEMOJISIPHAS) CBSA3b.
DIEeKTPOOTPULIATEEHOCTD
XUMHUYECKUX 3JIeMeHTOB. MloHHas
cBs3b. CTEreHb OKUCTICHUS.
OKucIuTEIHHO-
BOCCTAaHOBUTEIIHHBIC
[Tpoueccnr

pEaKIIHH.

PaCKpBIBaTI) CMBICJI H3y4YaCMbIX

MOHSATHUH. Onpenenstb BH/I
XUMHUYECKON CBSI3U B
COETUHEHUH.

MopenupoBatb CTPOECHHUE
MOJIEKYJI Opy  IIOMOIIHU
PUCYHKOB, MOJIEIIEN,

JIGKTPOHHBIX M 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:

OnbITHl, WILTIOCTPUPYIOIINE IPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
JUIs1 cocTaBlieHUs hOpMyJT BEILIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
Onpenensitb CTENeHb OKUCICHUSI aTOMOB
XUMHUUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (POPMYJIIbI OMHAPHBIX
COCJIMHEHMH I10 CTEIICHU OKHUCICHUS
aTOMOB XMMHYECKHUX YJIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENL. PaccTaBisaTh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
pPEAKLIMI METOJIOM JIEKTPOHHOTO
OajaHca.

HaobmromaTe XMMHU4YeCKre ONBITHI 11O
IJIaHy, aHAUTM3UPOBATH U JI€JIaTh
BBIBO/JIBI.

Ucnons3oBate UKT mis co3manus
MoOJIeJIEH, MMOJITOTOBKM
MPE3EHTAIUH, TOKJIAI0B IO TEME.
BricTpanBaTh pa3BEPHYTHIE MUCbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU Ha
uHGOPMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHHMKOB, B TOM unciie IuTepuera

Hroro no paszneny

15

PesepBHOE Bpems
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OBIIEE YNCJIO YACOB 68

I10 ITPOT'PAMME

9 KJIACC
HanmMmenosanne

No KommuecTBo OCHOBHBIE BUIBI AESITEILHOCTHA
paszeiioB U TEM Conepxanue 00ydeHHS

/o JacoB 00yYaroIINXCs

y4eOHOro MpeAMeTa

Paznen 1. BemecTBO U XMMHYECKHE PeaKIIMU
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1.1

[ToBTOpEHUE 151
yrayOJjeHue 3HaHu
OCHOBHBIX

paszenoB kypca 8
KJjlacca

[leprognyecknii 3aKOH.

[lepunonnueckas cucreMa XUMHYECKUX
anemenToB /.M. MeHpaeneena.

Crpoenue aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XMMHYECKUX
AIIEMEHTOB NEPBBIX TPEX MEPHUOIOB,
KaJInsl, KAIBLIHS U UX COCIMHEHUN B
COOTBETCTBHM C MOJOKECHUEM
DJIEMEHTOB

B [lepronyeckoil CUCTEME U CTPOECHHUEM

HX arTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUYECKOM
CBsI3U. THIIBI KPUCTATUTMYECKUX
PEIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIA KPUCTAINTNYECKOU
PELIETKU Y BUJIa XUMUYECKOMN CBS3U.
Knaccudukaiys 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHCHUI, TeHETUYECKas CBSI3b
HEOPTaHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKHUE DIIEMEHTHI
MIEPBBIX TPEX MEPHUOJIOB, KAIUS U KIS
10 UX MOJIOKEHUIO B [lepruoanueckon
cucreme /1. 1. Menneneena.
KnaccudumupoBats u Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YYECHHBIX
KJIACCOB.
OnuceiBaTh oO1ue XUMHUYECKUE
CBOMCTBA BEILECTB Pa3JIMYHBIX KJIACCOB,
IIOATBEPKAATh CBOMCTBA NIPUMEpPAMU
MOJIEKYJISIPHBIX YpaBHEHHUI
XAMHUYECKUX PEAKIUH.

Onpenensitb BUA XUMUYECKON CBSI3H U
THI KPUCTAJUIMYECKOU PEIIETKH
BEIIECTBA.

[Iporno3upoBaTh CBOMCTBA BEMIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSA.
BricTpanBaTh pa3BEpHyTHIE
MUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha nHGOPMAITUIO U3 YICOHHKA U
CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
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Xumuyeckuiui IKCnepumenm: VCTIOJIb30BAaTh U3YYCHHBIN MTOHSITUWHBIN
Jlemoncmpayuu.: 03HAKOMIICHUE C arrapar Kypca XuMHHu

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

aJiMasa), CJIOKHBIX BEILLECTB (XJI0pHaa
HaTpHs)
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1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHX
peaKuuit

Knaccudukarys XuMU9IecKux peaxiui
M0 Pa3JIMYHBIM MpU3HAKaM (10 YUCTY U
COCTaBY YYaCTBYIOIINX B PEAKIIHH
BEIIIECTB, 110 TETIOBOMY (D deKTy, 1o
W3MECHEHHIO CTENIEHEH OKMCIICHUS
XUMHUYECKUX DJIEMEHTOB, TIO0
00paTUMOCTH, M0 YYaCTHIO
KaTanu3aropa). JK30- U
HHAOTEPMUYECKUE PEAKIIUU,
TepMOXUMHUUYECKHE ypaBHeHUs. [ToHsTHE
0 CKOPOCTH XMMUYECKON PEaKIInu.
[lonsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsITHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusax. [lousarue o
kaTtanuse. [loHsaTHe 0 XMMHUYECKOM
paBHOBecud. PaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHUYECKON PEaKIIny U
MOJIOKEHUE XUMHUECKOTO PABHOBECHSI.

OKHCIINTEIIbHO-BOCCTAHOBUTEILHBIC

PackpsIBaTh CMBICT U3y4aeMbIX TIOHITHUM
Y IIPUMEHSTD 3TH NOHATHUSA IIPUA ONMCAHUU
CBOWCTB BEILECTB U UX NPEBPALLCHUM.
KnaccupunupoBaTe XuMuyeckue
pPEeaKIMy 10 Pa3IM4HbIM IIPU3HAKAM.
YcranaBnuBaTh 3aBUCUMOCTD CKOPOCTH
XUMHAYECKON PEAKLIUU OT Pa3INYHbIX
dbakTopoB.

[IporaosupoBaTb BO3MOXKHOCTH
IIPOTEKAHNUS XUMUYECKHUX

IIPEBPALLEHUN B Pa3JIM4YHbIX YCIOBUAX.
OnpenensiTe OKUCIUTEID U
BoccTaHoBuTeNnb B OBP.

CocTaBiATh 3JEKTPOHHBIN OaaHc
peaKuuu.

[Ipon3BOINTH BEIYUCICHUS TIO
XUMHUYECKUM YPaBHEHUSM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wid rpyIire.
BricTpanBaTh pa3BEpHYThIE IUCHbMEHHBIE
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peaKIyu, AEeKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM
peakuun. CocTaBlieHUE YpaBHEHUI
OKHCIIUTEIHbHO-BOCCTAHOBUTEILHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.
XumuyecKkuii IKCnepumeHm:

Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW peakmuu OT
BO3JICHCTBHS Pa3IMYHBIX (DAKTOPOB.
OMnBITH, WLTIOCTPUPYIOIINE PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuu

Pa3NOKEHUSI, COSTUHEHUS ).

Boiuucnenusi:  KOIMYECTBA BEIICCTBA,
o0béMa W MacChl pPEareHTOB WM
IPOAYKTOB 1o ypaBHEHUSM

XUMHMYECKUX pEeaKIun

U YCTHBIE OTBETBI C OINOPOM  HA
uHpopManmo U3 yuyeOHHKA W
CIOPaBOYHBIX MAaTEpUajoB, TPaAMOTHO
VCII0JIB30BaTh W3YYEHHBIN
HNOHATUHHBIN anmapar Kypca XuMHUH
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1.3

DIIEKTPOIUTHYECKAS
JUCCOLIHAITHS.
XUMHYECKHUE
peaknuu B
pacTBopax

Teopust AIEKTPOIUTHYECKOU
JIACCOIUALINU. DJIEKTPOIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHWOHBL.
MexaHu3M JUCCOIMALIMM BEIISCTB C
Pa3JIUYHBIMM BUJIAMU XUMHYECKOM
cBs3u. CTeneHnb JUCCOIUAINH.
CuIibHBIC U CITa0bIE AJIEKTPOJIHTHI.
Peaknmn nonnoro oomMeHa. Y cioBust

PackpeiBaTh CMBICII U3y4aeMbIX [TOHATHH,
a TAK)Ke CMBICII TEOPUU
JIEKTPOIUTUYECKON NTUCCOLUALINN.
OOBICHATH TPUYHUHBI
3JIEKTPOIIPOBOJAHOCTH BOJHBIX PACTBOPOB
BELIECTB, pa3jNyaTh clladble U CUIIbHBIE
DIIEKTPOJIUTHI.

CocTaBisATh ypaBHEHUS JUCCOLMALNH
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MPOTEKAHMS PeaKIMii HOHHOTO 0OMEHa,
MOJTHBIE U COKPAIIEHHBIC HOHHBIC
ypaBHeHUSs peakiuii. CBOMCTBA KUCIOT,
OCHOBAHUU U COJIEW B CBETE
MPEACTaBICHUM 00 AIEKTPOJIUTHIECKOMN
auccounanu. KauecTtBeHHbIE peaknu
Ha WoHbIL. [loHsATHE O THAPOIN3E CONEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue

AIEKTPONPOBOJIHOCTH PACTBOPOB
BEILIECTB, IIpOLiecca AUCCOIAIUN
KHUCJIOT, IIIeJI0UYEe U coyieH

(BO3MOKHO MCIIOJIB30BaHUE
BHUJICOMATEPUAJIOB).

OnbIThI, WIITIOCTPUPYIOIINE NPU3HAKU
MPOTEKaHUS peaKuii MOHHOTO OOMEHa
(oOpa3zoBaHue ocajaka, BBIJICJICHUE ra3a,
oOpa3oBaHUE BOJIbI).

PacniozHaBaHue HEOPraHUYECKUX
BEILIECTB C TOMOIIbIO KAYECTBEHHBIX
pEaKIMi HA UOHBI.

JlabopamopHhuwiti onvim:

N3yuenne npu3HakoB MPOTEKAHUS
peaKIuy HOHHOTO OOMEHAa B pacTBOpax

KHUCJIOT, IISJIOYSH M COJICH, IOJIHBIC M
COKpaIllEHHbIC  MOHHBIE  YpPaBHECHUS
XUMHUYECKUX peakiui MOHHOTO
oOMeHa, KpaTKue HOHHBIC YpaBHEHUS
MPOCTBIX PEAKIMM TUAPOIU3A COJICH.
XapakTepu3oBaTh 00IIME€ XUMUUECKUE
CBOICTBA BEILIECTB PA3TMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH JIEKTPOJIUTHIECKON
JMCCOLUALINY; TTIOATBEPkKAaTh CBOMCTBA
IpUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUM XUMUYECKUX PEAKIIHM.
Pemiars sxcniepruMeHTaNbHBIE 3a]a4U

IO TEME.

[InanupoBath u OCYILIECTBJISATh  Ha
MPAKTUKE XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOAUTH HaAOJIIOICHMS, JIeTaTh
BBIBOJIBI TI0 PE3YJbTaTaM 3KCIIEPUMEHTA
MIpU TIPOBEACHUHU Ja00PATOPHBIX OMBITOB
U IPAKTUYECKUX padoT.

CrnenoBarh npaBuaM 0€30MacHOM
paboThI B Tab0OpaTopuu mpu
WCIIOJIb30BaHUU XUMUYECKOUN MOCY/IbI U
000pyI0BaHUS.

HpOBO)II/ITB BBIYUCIJICHUA I10 XUMHUYCCKUM

YpaBHEHUSIM.
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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.

3aaa4 I10 TCMC.

Pemenue 9KCIICPUMCHTAJIbHBIX

Buviuucnenus: mo ypaBHEHUSAM
XAMHUYECKUX pPEaKIUun

B MIape WK IpyIIe.

BricTpanBaTh pa3BEpHyTHIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha MHPOPMAIIUIO U3 Y4eOHHUKA U APYTUX
UCTOYHUKOB HH(POPMAIINH, B TOM YHUCIIE
HNuTepuera

Hroro no pazneny

17

Pa3pen 2. HemeTa bl M UX CO€TUHEHUS
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2.1

Oobas
XapaKTEPUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VIIA-rpynmst.

I"astoreHn!

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. CossiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpuMeHeHue. Jlercraue xjaopa u
XJIOPOBOAOPOJA HA OPTaHU3M YEIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKICHUE

B TIPUPO/IC.
Xumuueckuii IKCnepumeHm:

Jlemoncmpayuu:

OMnbITEI, OTpaXxaroue GU3nIeCKue u
XUMHYECKUE CBOMCTBA raJIOTEHOB U UX
coeIMHEHU (BO3MOXKHO MCTOJIb30BAHUE

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOWMCTB HEMETAIJIOB U UX
COCIMHEHHH B MpeIenax MajblX
MIEPHUOIOB U TJIABHBIX TOATPYIII
[leproanueckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (HU3NUECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEILIECTB TAJIOTEHOB (Ha IpUMeEpe XJIopa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOJOPO/IA,
XJIOpHUIa HATPHsl), CHOCOOBI UX
HOJIyYeHUs], IPUMEHEHHUE U 3HaYCHUE B
IPUPO/JIE U JKU3HU YEIIOBEKA.

OnpenensTe XJI0pUA-UOHBI B paCTBOPE.
[InaHupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOIUTH HAOIIOJICHUS, 1eTIaTh
BBIBO/IbI 10 pe3yJbTaTam
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BHUJICOMATEPUAJIOB).
O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPHIOB

(raJoreHuI0B).

JlabopamopHhuwiti onvim:

N3yuenue CBOKCTB COJISTHOM

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

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

Buviuucnenus: 10 YpPaBHEHUAM

XUMUYECKUX PEaKIUid, €CIM OJIUH W3
peareHTOB JIaH B U30BITKE

OKCIICPUMCHTA Ipu IMpOBCACHUU

71a00paTOPHBIX OTIBITOB u
PaKTUYECKUX padoT.

CnenoBaTh npaBuiIam

6e3omacHoi paboThHI B

JabopaTopuu TpH

UCTIOJIb30BaHUN XUMUYECKOU

nocyzAbl 1 000py10BaHUS.

BricTpanBaTh pa3BEpHYTHIE
MUCHMEHHBIE 1 YCTHBIE OTBETHI C OMOPO
Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VICIIOJIB30BATh U3YYECHHBIN MTOHSITUWHBIN
anmapar Kypca XUMHU
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2.2

OO6mas
XapaKTepUCTUKA
XUMHAYECKHUX
asieMeHTOB VIA-
rpynnsl. Cepa u eé
COEIUHCHUSA

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

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

Oxcuzapl  cepbl  Kak  IPEICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnass  kucioTa, (QuU3MYECKHEe U
XMMHUYECKHE CBOICTBa (001IME KaK

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOB VIA-
IPYIIBI ¥ KX COEAUHEHNUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XMMHUYECKUE CBOMCTBA IPOCTOTO
BEIIECTBA CEPBI U €€ COeTUHEHUIN
(cepoBOI0pO/Ia, OKCHIOB CEPBI, CEPHOM
KHUCIIOTHI, CyJIb(PaToB), CIOCOOBI X
NOJTy4eHUs], MPUMEHEHHUE U 3HAYCHUE B
IPUPOJIE U KU3HU YETIOBEKA.
Onpenenarb HaMM4Kue Cyab(aT-uoOHOB B
pacTBope.

OOBACHSTH CYIIHOCTh SKOJIOTHYECKHIX
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MIPEJICTABUTEIIS KJIacca KUCIOT U
cnenupuIeckne). XMMUIECKHe
peaKIuu, JiexKallre B OCHOBE
IIPOMBIIJICHHOTO CIIOCO0a MOTyYeHUS
cepHoii kuciioThl. [Ipumenenue. Conu
CEpPHOM KHUCIIOTHI, KAaU€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
MpEeI0TBPAIICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJieHHE ¢ 00pa3liaMu Cephl U €€
COEIMHEHUSAMH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB).
HaOmronenue nporecca oOyrivBaHus
caxapa noj JIevCTBUEM
KOHILIECHTPUPOBAHHON CEPHOM KHCJIOTHI.
Jlabopamophvie onvimor: V3yuenue
XUMHUYECKUX CBOMCTB pa30aBIeHHOMN
cepHoOU KucioTthl. [IpoBenenue
KaueCTBEHHOW peakluu Ha Cynbdart-

npobiieM, CBSA3aHHBIX C TepepaboTKOM
COEAUHEHNN CEPHI.

[TmaarpoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKHUE SKCIIEPUMEHTHI,
IPOBOIUTH HAOIIOICHUS, 1eTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA.
CrnenoBath npaBuiiaM 0€301acHOM
paboThI B 1abopaTopuu mnpu
UCTIOJIb30BaHUU XUMUYECKOM

NOCy/1bl U 000PY0OBaHUS.

[Tpon3BOANTE BEIUUCICHUS TIO
XUMUYECKUM YPABHEHUSIM.
Hcnonw30Bath Mpu BHIMOTHEHUN
y4eOHBIX 3a/IaHUI TEKCTHI

y4eOHUKa, CIIPABOYHBIC MATEPUATTBI
(ITepuonuyeckyro cUCTEMY XUMUYECKUX
anemenToB [l. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUM U
coJieil B BOJIE, DJICKTPOXUMHUECKUN PsilT
HanpsbkeHu MetauioB). Mcnons30BaTh
IIPY BBIMTOJTHEHUH YYEOHBIX 3aJJaHU U B
MPOLIECCE UCCIIEN0BATEIBCKON
JeSITEIIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYIECKOTO CONECPKAHUS,
CIIPaBOYHBIEC MaTEPUAIIBI, PECYPCHI
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WOH ¥ HaOJI0IeHNE IpU3HaKa e
MPOTEKaHUS

HNuTepuera
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2.3

O6mmas
XapaKTepUCTHKA
XUMHYCCKUX
3JIeMEHTOB VA-
rpynmnsl. A3o0T,
dbocdop u ux
COCIMHCHUS

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 Gpu3nvYecKue 1 XUMHUIECKUE
CBOMCTBA, IOJyYCHHUE U PUMEHEHHE.
Conu aMmMoHHsI, UX PU3HYECKHUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KadecTBeHHas peakius Ha HOHBI
aMMOHHS.

A30THas KMCJI0Ta, €€ MoJy4YeHue,
(bU3NYeCKUe M XUMHYECKHIE CBOMCTBA
(oOrmue Kak mpeacTaBuTeNs Kiacca
KHCJIOT U crieniupruIecKue).
Hcnons30BaHne HUTPATOB U COJICH
aMMOHUS B KaU€CTBE MUHEPATBLHBIX
ynoOpeHuit. XUMUYECKOE 3arpsi3HEHHE
OKPYXKarUIEN Cpelibl COCTUHEHUSIMA
a30Ta (KUCJIOTHBIE TOXKIH, 3arPS3HEHHUE
BO3]IyXa, TTOYBBI U BOJOEMOB).

docdop, anmoTponHbie MOAUDUKAITIH
dbocdopa, pusnyeckre 1 XUMUYECKUE
cBoiictBa. Oxcun ocdopa (V) u
dbocdopnas kuciora, GU3NIECKUE U

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB 3JIEMEHTOB VA-
IPYIIBI ¥ KX COEAUHEHNUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (HU3HUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
azora u pocdopa u UX COSTUHECHUI
(amMmMmaka, coyieil aMMOHHUS, a30THOM
KHUCJIOTHI, HUTpaToB, okcua pocdopa (V)
u dhocdhopHol KUcnoThl, hocdaTon),
CIOCOOBI MIX TIOJTYICHUS, IPUMECHCHHEC H
3HAYEHHE B MPUPOJIC U KU3HU YEIOBEKA.
OnpenensaTb HOHBI AMMOHHS
dbocdaTrnoHbl B pacTBOpE.

OOBACHATH CYIIHOCTh

HKOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX

C HAXOXCHUEM COCIMHCHHI a30Ta U
dochopa B okpyxaroiei cpese.
[TnanupoBaTh M OCYIIECTBIISATh HA
MPAKTUKE XUMHUYECKHUE SKCIICPHUMEHTHI,
IPOBOIUTH HAOJIIOICHHS, /IETIaTh BBIBOIBI
0 pe3yjIbTaTaM dKCIIEPUMEHTA TIPH
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
PaKTUYECKON paOOTHI.
CrnenoBathb npaBUIIaM

0e30macHoM’
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paboThI B 1abopaTopuun
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XUMHWYCCKUC CBOﬁCTBa, IIOJIYUCHHUC.

Hcnonb3oBanue dbocdarton B

KaueCTBE MUHEPAJIbHBIX yJI00PEHUMH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

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

1 (hochopHBIX YI0OpEHUH.

[Tonyuyenue, cobupanue, pacro3HaBaHKe
Y U3y4YEHHUE CBOMCTB aMMHAKA.
B3anmoenicTBue KOHIIEHTPUPOBAHHON
a30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
UCII0JIb30BAaHUE BUJEOMATEPUATIOB).
JlabopamopHvie onvimol:

[IpoBeneHrEe KaYEeCTBEHHBIX PEAKIINil
Ha MOH aMMoHHusA U ¢ocdaT-uoH, U
U3y4YeHUe MIPU3HAKOB ux
MPOTEKAHMUSI.

Ipaxmuueckas paboma

No 3: TlonnyueHne aMMuaka, u3yuyeHue

IIPY UCTI0JIb30BAHUH XUMUYECKOU
MOCYJIbl U 000PYI0BaHUS.
[Ipon3BOANTH BBIYUCICHUS T10
XUMHUYECKUM YPaBHEHUSIM.
Hcnonbs30BaTh npu BEITTOJIHEHUT
y4eOHBIX 3a/IaHUI TEKCThI

y4eOHHUKa, CIIPABOYHBIE MATEPUAIIbI
(IeprOIUYECKYIO CUCTEMY XUMHYECKUX
anemenToB /. . MenneneeBa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUM U
COJIEN B BOJE, DIEKTPOXUMUYECKUH PsiJT
HaIpsKEHU METaJIoB)
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€r0 CBOUCTB. Buiuucnenus.: no
YPaBHEHUSM XUMUUYECKUX PEAKIIUMA
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2.4

Oo6mas
XapaKTepUCTUKA
XUMUYECKUX
aneMeHToB IVA-
IpyIIbL. YTIEpoa U
KPEMHUU, U UX
COEAMHEHUS

OO6u1ast xapakTepUCTUKA AIIEMEHTOB
IVA-rpynmnel. Oco6eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHUCJICHUSI.
Yraepon,
MOAU(UKAIIUKA, PACIIPOCTPAHEHUE B
npupoze, (GU3NYECKUe U XUMHUYECKHE
cBoiictBa. Ajcopbuus. KpyroBopot

AIIOTPOTTHBIC

yriiepoga B IPUPOJIE.
Oxcuppl yriepoaa, ux Gu3n4eckue u
XMMHUUYCECKHE CBOMCTBA, ICHUCTBUE Ha
JKUBBIE OPTAaHU3MBI, ITOJTYYEHHUE U
MPUMEHEHUE. DKOJIIOTHYECKHE
npo0JIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), runoresa

rJI00aJIBHOTO MOTEIUICHHSI KJIMMaTa,
NapHUKOBBIN 3P (DEKT.

VYrosbHas KUCIOTA U €€ COHU, UX
bu3nYecKue 1 XUMUYECKHIE CBOMCTBA,
MOJIy4YeHHUE U IPUMEHEHHUE.
KauecTBeHnnas peakius Ha
KapOoHaTUOHHKI. VMcrionbs3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIIEHHOCTH U CEJIbCKOM
xo3s1cTBe. [lepBOHaYanbHbIEC TOHATHS

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3J1€MEHTOB [V A-
IPYIIBI ¥ KX COEAUHEHNUN C YIETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (HU3NUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX COCAUHECHUHN
(OKCHIOB yTiiepo/ia, yroJlbHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOU KHCIIOTHI, CUJIUKATOB),
CHOCOOBI MX MOJyYEHUsl, IPUMEHEHUE U
3HAYEHHE B IPUPOJIE U )KU3HU YEJIOBEKA.
OOBACHATH NPUUUHHO-CIIEICTBEHHYIO
CBA3b: CTPOCHHUE BEILIECTBA — CBOWCTBA
— IPUMEHEHUE — Ha TpUMepax
COEAMHEHN yIIIepoaa U KPEMHHUS.
Onpenensatb KapOOHAT- ¥ CUITUKAT-UOHBI
B PacTBOpE.

OOBACHATH CYIIHOCTb SKOJIOTHUYECKHUX
po0sIeM, CBI3aHHBIX C HAXO0XKICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKAOUIEN Cpeae.
[TonTBep:kaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMu
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
ITWIEH, alleTUJIEH, 3TaHOJ, IJIULEPHH,
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00 OpraHMYeCcKUX BEIIECTBAX KaK O
COEIMHEHUSIX yriepoja (MeTaH, 3TaH,

YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCIMHEHUN yriaepoaa 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 IPOMBIILICHHOCTH.
[TonsaTHe 0 OMOTOTUYECKHU BaXKHBIX
BEII[ECTBAX: KHUPaX, OeNKaxX, yriIeBoIax —
U WX POJIU B )KU3HU YEJIOBEKA.
MarepuanbHO€ €IUHCTBO

OpTraHUYECKUX U HEOPTaHUUECKUX
coeaqunenui. Kpemuuii, ero

dbuznyecKkre 1 XMMUYECKHE CBONCTBA,
MOJIyYE€HHE U IPUMEHEHHUE.

CoenuHeHUs! KpeMHUST B MIPUPOJIC.
OO6mue npeAcTaBiaeHUs 00 OKCHUIE
kpemuus (IV) u kpeMHUEBOM KUCTIOTE.
CuMkaThl, UX HUCIOJIb30BaHUE B OBITY,
MEJIULIMHE, TPOMBIIIIEHHOCTH.
Baxueimme cTpouTesbHbIE MaTEpUaIbI:
KepaMUKa, CTEKJIO, IIEMEHT, OETOH,
xesne300eToH. [TpobaeMbl 6e301acHOro
WCIIOJIb30BaHUs CTPOUTEIBHBIX
MaTepUalioB B MOBCEAHEBHOM KU3HHU.

OpraHUYEeCKUX BEIIECTB.
OnuckIBaTh pojb OEJIKOB, JKUPOB U
yII€BOJIOB B GYHKIIMOHUPOBAHUU
YKUBBIX OPTAaHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YIJIEBOJIOPOJOB, UX POJIb B
OBITY W MPOMBIIIJICHHOCTH.

[IpoBOUTH BBIYMCICHUS IO YPABHEHUSIM
XUMHUYECKUX PEaAKIIHi.

[InanupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKHUE SKCIIEPUMEHTHI,
IIPOBOIUTH HAOJFOICHMS, IeTIaTh BBIBOIBI
Mo pe3yJibTaTaM dKCIIEPUMEHTA MpU
IPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX PadOT.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThl B 1abopatopuu npu
UCIOJIb30BAHUU XUMHUYECKOM

NOCy/1bl U 000pYAOBaHUS.

Hcnonp30Bath MpH BHIMOTHEHUT
y4eOHBIX 3a/IaHAI TEKCTHI

ydeOHHKa, CIIPaBOYHBIC MaTePHATBI
(ITepuoandeckyro CUCTEMY XUMHUUYECKHUX
anemenTtoB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTHU KUCJIOT, OCHOBAHUM U
COJIEH B BOJE, DIICKTPOXUMUUYECKUH PAJL
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Xumuyeckuii IKCnepumenm:

Jlemoncmpayuu:
Mopenu KpucTaIn4ecKuX peeTok

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

IIpOTUBOI'a3a.

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

Mojenu MOEeKyJ1 OpraHUYeCKuX

BCIICCTB.

JlabopamopHhuwiii onvim:
[TonyueHnue, coOupanue,

pacrio3HaBaHHE M M3YYEHUE CBOICTB
YTJIEKUCIIOTO rasa. IIpoBenenue
KaueCTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl W W3Y4YCHHE MPHU3HAKOB
WX TIPOTECKAHUS.

Ipaxmuueckue pabomol:

Ne 4. TlomydyeHue yIJIEKMCIOrO rasa,
M3YYEHHUE €TO CBOWCTB.

Neo 5. Pemienue skcriepuMeHTaNbHbBIX
3az1a4 o reme «BaxkHeume

HEMETaJUIbI U UX COCTUHECHUS
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Buiuucnenus: no ypaBHeHUSAM
XUMHYECKUX PEAKIINHT

Hroro no pazneny

25
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Pa3pea 3. MeTaiibl M UX COeTUHEHUS
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3.1

OO01me cBOMCTBA
METAJUIOB

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

.M. MeHneneeBa W CTPOCHUA

aTOMOB. Crpoenue METAJIJIOB.
Mertannunyeckas CBSI3b 151
MeTaJuIn4ecKas KpUCTaJUIMYecKas
peueTKa.

DJIEKTPOXUMHYECKUN PsiJT HANIPSIKEHUI
MeTaIII0B. PUBHYECKUE U XUMHYECKHE
cBoicTBa MeTayuioB. O0mIMe cnocoosbl
nosyuyeHust metauioB. [lonstue o
KOPPO3UU METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Cnnasel (cTalib, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX
IpUMEHEHUE B OBITY U
MPOMBIILICHHOCTH.

Xumuyeckuii IKChepumMenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIIOB (BO3MOKHO

UCIIOJIb30BAaHUE BUIECOMATEPUATIOB).

PaCKpI)IBaTI) CMBICJI U3Yy4aCMbIX MOHSITUI

Y TIPUMEHSTH 3TU TIOHSTHS TTPH
OTIICAaHUH CBOMCTB BEIIECTB U UX
npeBpaieHuii. OOBSICHATH 00IIIE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
3JIEMEHTOBMETAIIOB ¥ UX COSAMHEHUH C
y4€TOM CTPOCHHUS UX aTOMOB.
XapakTepru30BaTh CTPOCHUE METAILIOB,
o011e PU3NIECKUe U XUMHUUECKUE
CBOMCTBa METAJLIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI
MOJTYYCHHS METAIIIOB.

OnuchIBaTh CIOCOOBI 3aIIUTHl METAJNIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM 0€30MacCHOM
paboThI B 1abOpaTopuu npu
UCIOJIb30BAHUU XUMHYECKOU MOCYIbI U
000pyI0BaHUS.

[Tpon3BOANTE BBIUUCICHUS TIO
YpaBHCHUSAM XUMUYCCKUX PEAKITUH,
€CJIM OJITH U3 PEareHTOB COJICPKHUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOH pabote

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

Hcnonb30Bath Mpu BHIMOIHEHUU
y4eOHBIX 3aIaHUI TEKCThl YUeOHHKA,
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Buiuucnenus: mo ypaBHEHUSAM
XUMHUYECKUX PEAKIUM, €CIIA OJIUH U3
pEareHTOB CONEPKUT NIPUMECU

CIIPABOYHBIE MATEPHUAIIBI
(ITepponnueckyto CUCTEMY XUMHUYECKUX
anemenTtoB /. . MeHneneeBa, Tabmuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUM U
CoJIel B BOJE, DIIEKTPOXUMHUYECKUHN DSl
HaAIPSOKEHUH METAIIIOB)
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3.2

Baxnenimune
METAJUIbI U UX
COE€IUHEHUA

16

[[{enoynble METaJIJIbL: TTOJIOKECHUE B
[Teprnoanyeckoit cucteMe XuMHYECKUX
anemeHTOoB .M. Menneneesa, ctpoeHne
UX aTOMOB, HAaXO0XJICHUE B TIPUPOJIE.
duznyeckre 1 XMMUUYECKHE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHibl
Y TUJIPOKCUbI HATPUSA U KAJIHSL.
[IprMeHeHNE METOYHBIX METALIOB M UX
COECINMHCHUMH.

[[{eroyHO3EeMENBHBIE METAJIJIBI MATHUN U
KaJbLIMK: TOJI0KeHHE B [leproanueckon
CHCTEME XMMUUYCCKHUX DJICMECHTOB

J.1. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxoxJaeHue B npupoae. uznueckue u
XMMHUYECKHE CBOMCTBA MarHus u
Kanplus. Baxkuenmme coeqnHeHust
KaJIbIUS (OKCUT, TUAPOKCH, COJIN).
JKECTKOCTh BOAEI U CIIOCOOEI €€
YCTpPaHECHUS.

AJTIOMUHHI: TIOJIOKEHHE

B [leproanueckor cucteMe XMMUYECKUX

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOBMETAIIIIOB
Y UX COEMHEHNUM B IPyIINax € y4ETOM
CTPOEHHUS UX aTOMOB. XapaKTepU30BaTh
duznyecKkue 1 XUMUIECKHE CBOMCTBA
IIPOCTBIX BEIIECTB METAJIIOB U MX
coeIMHEHUH (OKCUI0B, THIPOKCHUIOB,
CoJIeii), CIOCOOBI UX MOJyYEHHS],
IPUMEHEHUE U 3HAYEHUE B MPUPOJIE U
YKU3HM 4YEJIOBEKA. Y CTaHABIUBATH
IIPUYHUHHO- CJIEICTBEHHYIO CBS3b:
CTPOECHHE BEIIECTBA — CBOWCTBA —
IpPUMEHEHUE — Ha IPUMEPaX U3y4aeMbIX
BelecTB. Pacrno3HaBaTh C MOMOLIBIO
KauECTBEHHBIX PEaKIMil HOHBI METAJIOB:
MarHusi, Kajablus, aTlOMUHUS, IMHKA,
xenesa (II) u xxenesa (I11), meau (I1).
JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB Y TUPOKCHUJIOB 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.
Keneso: nonoxenne B [lepuonnueckon
CHUCTEME XUMUYECKUX deMeHToB J1. 1.
MenzeneeBa, CTpoOeHUE aTOMA,
HaXOXJIeHuE B npupoje. duznueckue u
XUMHYECKUE CBOKCTBA kene3a. OKCUpl,
TUAPOKCUIBI U conu xene3a (1) u
xenesa (III), ux cocras, cBoiicTBa U
IIOJTyYEHHUE.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

Oco0EHHOCTH B3aUMOACHCTBHS OKCHIA
KaJIBITUSI ¥ HATPHUS C BOJIOM (BO3MOYKHO
UCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB).
OkpammmBaHue JIAMEHU HOHAMHU HATPHS,
KaJIus ¥ KaJIbIns (BO3MOYKHO
UCITOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanue cBOMCTB KECTKOU BOJIBI.
[Ipornecc ropenus xene3a B KUCIOPOIe
(BO3MOXXHO HCITOJIb30BaHHUE

BUJIEOMATEPHUAIIOB).

[InanupoBaTh M OCYIIECTBISTH HA
PAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
POBOJUTH HAOJIIOICHHUS, JIeTIaTh
BBIBOJIBI IO pE3yJIbTaTaM IKCIIEPUMEHTA
P MPOBEJCHUU JTA00PATOPHBIX OTMBITOB
Y IPAKTUYECKUX padoT.

CrnenoBath npaBuiaaM O€30MacHOM
paboThI B 1abopaTopuu npu
UCITOJIb30BAaHUN XUMHYECKOU

NOCY/1bl U 000PYAOBaHUS.

[Ipou3BOANTH BBIUKUCIEHUS TI0
XUMUYECKUM YPABHEHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape WiM rpymre.
BricTpanBaTh pa3BEpHyTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha uHGOPMAITNIO U3 YUYCOHHKA U
CIIPABOYHBIX MaTEPHUAIIOB, TPAMOTHO
VICII0JIB30BATh U3YYEHHBIN ITOHITUUHBIN
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 ATFIOMUHUS U THAPOKCUIA
IIUHKA.

IIpakmuueckue pabomui:

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

Ne 7. PemieHue 3KCriepuMEHTAIBHBIX
3a71a4 1o TeMe «BakHelnme MeTauisl U
UX COCTMHEHUS».

Buviuucnenus: no ypaBHEHUSIM
XUMUYECKUX PEaKITNi, €CITU OJIUH U3
pEareHToB JlaH B U30bITKE WU
COJICP>KUT MPUMECH; MACCOBOM JT0TH
BBIXO/Ia TIPOYKTa PEaKIuu

Hroro no pazneny

20

Paznen 4. Xumus u okpy:xamomas cpeaa
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4.1 | Xumus u 3 BemectBa 1 MmaTepuanbl B HOBCEAHEBHOW | XapaKTEpU30BaTh POJIb XUMHUHU B
OKpy’Karolas cpeaa JKM3HU 4elioBeka. be3omacHoe pa3IMYHBIX chepax AesATeIbHOCTH
HCTOJIb30BAHUE BEIIECTB U XUMUYECKUX | JIIOAECH, OCHOBHBIC BEILIECTBA U
peaxuuii B ObITy. IlepBas momoms npu MaTepHuabl, IPUMCHACMBIC B XKU3HU
XUMHUUYCCKHUX OKOrax U OTPAaBJICHUSAX. COBPEMEHHOI'O YCJIOBEKA.
XUMHYECKOC 3arpA3HCHUE OKPYXKAIOWEH | OOBACHATH YCIOBHUS 6E30IIACHOTO
cpenbl (mpeaenbHas J0IyCTUMas HCIIOJIb30BAHUS BEIIECTB U XUMUUYECKUX
KOHIICHTpAIUs BellecTB. Posib XUMUM B | peakiiuii B OBITY.
pELIEHUN IKOJIOTHYECKUX MTPOOIIEM. AHaM3UPOBATh U KPUTHICCKN
Xumuueckuii ykcnepumenm: OIIEHUBATh UH(OPMALIHIO O BJII/IiIHH%
Temoncmpayu: MIPOMBIIIIEHHOCTH, CEJILCKOT0 X035IMCTBA,
Nsyuenue 00pa3ioB MaTepuaioB TpaHciiopta If AIp- Ha COCTOAHME
(cTekno, CILJIaBbI METAaJIJIOB, OKpYaiOILICH CPCABL.
MOJTMMEpHbIC MaTepUaJIbI) YMeTh OKa3bIBaTh NEPBYIO MOMOIIb MPHU
XAMHUYECKUX 0KOTax U OTPABIICHUSX.
[IpuHMMaTh ydacTue B 00CYKICHUH
npo0IeM XUMHUYECKOW U 3KOJIOTUYECKON
HAIpPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UITUIO IO MPobOIIeMe U
MpeiaraTb BO3MOXKHBIE ITyTH €€
pelIeHus
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBIIIEE UHNCJIO HACOB 68
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