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IHosicHuTe IbHAS 3aNIMCKA

[Iporpamma coctaBiieHa Ha ocHOBe DeepalbHOrO rOCYAAPCTBEHHOrO 00pa30BaTEIHLHOTO
CTaHaapTa OCHOBHOrO o0iero obpaszoBanusi u IIpuMepHol mporpamMmbl M0 XMMHH OCHOBHOT'O
obmiero obpazoBanust u aBTopckoil mporpammer O.C. T'abpuensina, W.I. Octpoymonoii, C.A.
CnankoBa «[IporpamMmma ocHOBHOTO o0miero obOpa3zoBaHus To XumuH. 8-9 kiacce». YMK
COCTaBJICHBbI HA OCHOBE MPUMEPHBIX MPOTPaMM U BXOST B (peliepalibHbIi NepedeHb yueOHUKOB,
PEKOMEHIOBaHHBIX MUHHUCTEPCTBOM oOpa3oBaHus W Hayku Poccmiickoit denepamuu K
UCTIOJIB30BaHUIO B 00pa3oBaTeNbHOM IIporecce B 00IIe00pa30BaTENbHBIX yUPEKICHHUIX.
Yuebuuku nmeet rpud «PexomennoBaHO MUHUCTEPCTBOM 00pa3oBaHMs M HayKu Poccuiickoit
®enepanumn».

JlanHasi mporpaMMa KOHKPETHU3HMpYeT coAepaHHe CTaHaapTa, AaéT paclpeesieHue
y4eOHBIX 4acoB IO pa3zeiaM Kypca, IOCJIEeI0BaTeNbHOCTh U3YUEHUSI TEM U Pa3/ieloB ¢ yYETOM
MEKNPEeAMETHBIX W TPeJAMEeTHBIX CBfi3el, JIOTMKM Y4eOHOro TmpoIecca, BO3PACTHBIX
ocobennocteil yuamuxcs. IIporpamma paccuunTtana Ha aBa roaa 140 yacoB (2 uyaca B

HeJeno): B 8 kinacce 72 Jaca, B 9 kiacce 68 4acos.

Ilnanupyembie pe3yJbTaTbl OCBOCHUS OOyYAIOUIUMHUCH OCHOBHOM
o0pa3oBaTe/ibHOWl MPOrpaMMbl OCHOBHOIO 0011ero 00pa3oBaHUsi Y4eOHOTIO

npeamMera « XuMHUsD)
JINYHOCTHBIMM pe3yIbTaTaMM M3yUeHUS NpeaMeTa « XUMUs SBISIOTCS CIEeIyIOIIne
YMEHUS:

v/ 0CO3HaHHWE CBOEH ATHUYECKON MPHHAUICKHOCTH, 3HAHME HCTOPUHM XHMHH W BKJIAJIa
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XMUMHUIO;

v (OopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHWS K MMO3HAHWIO XHMHH, TOTOBHOCTH |
CIIOCOOHOCTH 00YUarOIUXCS K CAMOPA3BUTUIO M CaMOOOPA30BaHUIO Ha OCHOBE M3Y4YEHHbIX
(baKTOB, 3aKOHOB M TEOPUU XMMHHU; OCO3HAHHOTO BBIOOpA M MOCTPOCHHUE WHIMBHIYyaTIbHON
00pa30BaTeNbHON TPaeKTOPUH,;

v’ (hOpMHpOBaHKE IEIOCTHOW €CTECTBCHHOHAYYHOW KapTHHBI MHPA, HEOTHEMJIEMOMN YacThiO
KOTOpOM SABJIIETCSA XUMHUYECKasi KapTUHA MUDa,

v/ OBIQJICHUE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH U
0O0I1eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

v’ OCBOCHHE COIMAIBHBIX HOPM, MPABHJ MOBEACHUS, pojicii U (HOPM CONUATBHOMN KU3HH B
coLuyMe, IPUPOJE U YaCTHOU KU3HHU HA OCHOBE DKOJIOTHYECKON KyIbTYpPhI M 0€30I1aCHOTO

O6paH_[€HI/I$I C BCIICCTBAMHU U MaTCpruajiaMu



MertanpeamMeTHble pe3yJabTaThl H3yUeHUS TpeaMmeTa « XUMUS» SBISIOTCS CeIYIOIIHNe
YMEHUS:

PeryasituBubie YY /|

1. YMeHHne caMOCTOATEIbHO OIpEeAessaTh Ledu OO0ydeHUs, CTaBUTh U (OpPMYIHPOBAThH
HOBBIE 33/1a4M B yueOe U MO3HABATENIbHOM JAeSITeIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI CBOCH
IIO3HABATEJILHON JEATEIbHOCTH.

2. YMeHHEe CaMOCTOSITE€NIbHO IUIAHUPOBATh MYTH JOCTHXKEHUS LeNed, B TOM 4YHUCIE
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpATh Hanbosee 23 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
MO3HABATEJIbHBIX 33]1a4.

3. YMeHHe COOTHOCUTH CBOM JCHCTBUS C TUIAHUPYEMBIMH PE3yJbTaTaMU, OCYIIECTBIISATh
KOHTpPOJIb CBOEH JESATENIbHOCTH B IPOLECCE JTOCTUKEHUS pe3yJbTaTa, ONpPENEsTh CIOCOObI
NEHCTBUI TpH BBHINOTHEHUH J1a0OpaTOPHBIX M MPAKTHYECKUX pabOT B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH.

4. YMeHHE OICHUBATh IPABWIBHOCTh BBHITIOJHEHHS Y4YeOHOW 3a/adu, COOCTBCHHBIC
BO3MO>KHOCTH €€ PELLEHUS.

5. Bmamenue oOcHOBaMH CaMOKOHTPOIIS, CAMOOIICHKH, TPUHSATHS pEIICHUH U
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI 1 MO3HABATENHHON AESITETLHOCTH.

ITo3naBartenbHbie YY /[

6. YMeHue onpenensTh MOHATHA, CO3/IaBaTh 0000IICHUS, yCTaHABIUBATh AaHAJIOTHH,
KJIaCCHU(UIIUPOBATH, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPHH TSI Ki1acCU(UKAIINH,
YCTaHaBIUBATh IPUYUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH JIOTHYECKOE PACCYKICHUE,
YMO3aKJII0ueHHe (MHIYKTUBHOE, JETYKTUBHOE, 10 aHAJIOTHH) HA MaTepHalie
€CTECTBEHHOHAYYHOT'O COJIEP>KaHUSI U I€TIaTh BBHIBOJIBI.

7. YMeHue co3aBaTh, IPUMEHSITH U MPE0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJIENU U
CXEMBI JIJIsl pelIeHus Y4eOHbIX U TT03HABaTeNbHBIX 3a/1ad.

8. CMBICIIOBOE UTEHUE.

9. ®opMHUpOBaHKE U PA3BUTHE DKOJIOTHYECKOTO MBIIIJICHUS, yMEHHE IPUMEHSITh €T0 B
MO3HABATENIbHON, KOMMYHUKATUBHOM, COIIMATLHON MPAKTHKE U MPOPECCHOHATBHON
OpUEHTALINH.

10. Pa3BruTrEe MOTHUBALIMH K OBJIAJICHUIO KYJIbTYPOH aKTUBHOTO UCIIOJIB30BAHUS CIOBApEH,
CIIPAaBOYHHKOB, OTKPBITHIX HCTOYHUKOB WH(DOPMAITUHU U IJIEKTPOHHBIX IOMCKOBBIX CHCTEM.

Kommynukarususblie YY ]|

11. YMeHne opraHu3oBbIBaTh yUeOHOE COTPYIHUYECTBO C IMEJarOroM U COBMECTHYIO

ACATCIIBHOCTE C I€aaroroMm u CBEPCTHUKaMM; paGOTaTI) WHIAWBUAYAJIbHO U B I'PYIIIC: HAXOAUTH



oO1uiee pelieHre 1 paspeniatb KOH(OIUKTH Ha OCHOBE COTJIACOBaHUS MO3UIIMNA U yyeTa
UHTEPECOB; GOPMYITHPOBATH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE

12. YMeHne 0CO3HaHHO UCII0NIb30BaTh PEUYEBbIE CPEJCTBA B COOTBETCTBUH C 3ajauei
KOMMYHHUKAIIUH JIJIs] BBIPAXKEHUSI CBOMX YYBCTB, MBICIICH U MOTpeOHOCTEH /IS TUIaHUPOBAHUS U
PEryJLuU CBOCH NIeATENbHOCTH; BiIa/ICHUE YCTHOW U MUCHbMEHHON PEeYbI0, MOHOJIOTHYECKOM
KOHTEKCTHOM PEUbIO.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIB30BAHUS
HH(pOPMaAIMOHHO-KOMMYHHKAIIMOHHBIX TexHosoruii (nanee - UKT).

IIpenmeTrHble pe3yabTaThI

1) popmupoBaHue NepBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX IIPEJICTABICHUN O BEIIECTBAX,
WX TPEBPAIICHUSIX M TMPAKTUYECKOM MPUMEHEHUHU; OBJIAJICHUE TMOHATUMHBIM aImmaparoM u
CUMBOJINYECKUM SI3bIKOM XHUMUU;

2) oco3HaHue OOBEKTUBHON 3HAUYMMOCTH OCHOB XHMHYECKOW HAayKd Kak o0acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALLIECHUI HEOPraHUYECKUX U OPraHUYECKUX
BEUIECTB KAK OCHOBbl MHOTIMX SIBJICHUW JKMBOM M HEXHUBOW NPUPOJBI, yriiyOlieHue
MPEJICTABICHUI O MAaTePHAILHOM €IMHCTBE MHUPA;

3) oBiajeHWE OCHOBAMU XMMMYECKOW I'PAMOTHOCTH: CIOCOOHOCTBIO aHAIU3UPOBaTh U
O0OBEKTUBHO OLICHUBATh JKU3HEHHbIE CUTYallMH, CBSI3aHHbIE C XMMHUEH, HaBbIKaMH 0€3011aCHOTO
oOpallleHus ¢ BEIIeCTBAMHU, UCIIOIb3YEMbIMU B TIOBCETHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATH
U IUTAHUPOBATh HKOJOTMYECKH O€30MacHOe MOBEJCHHE B IIeNAX COXPaHEHUs 3/10pOBbs U
OKpYXKaroIlel Cpebl;

4) ¢dopmupoBaHHE YMEHUN YCTAHABJIMBATH CBSI3M MEXKIY pPEAIbHO HAOIIOTaeMBbIMU
XUMUYECKUMH SIBIICHUSIMH U TIPOLIECCAMHM, TTPOUCXOISIIUMHI B MUKPOMHPE, OOBSICHATH IPUIHHBI
MHOTrooOpas3usi BELIeCTB, 3aBUCHUMOCTb HX CBOWCTB OT COCTaBa M CTPOEHMs, a TakKke
3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOWCTB;

5) mnpuoOpeTeHue OIbITa HCIOIb30BAaHUS PA3IMYHbIX METOJOB H3YUEHHS BEIIECTB:
HAOJII0JIEHUS 32 UX MPEBPAIICHUSIMH MTPU MTPOBEICHUH HECIOKHBIX XMMHUUECKUX IKCIIEPUMEHTOB
C MCIIOJIb30BaHUEM JIAOOPAaTOPHOTO 000pyIOBaHUS U IPHOOPOB;

6) ¢dopMupoBaHHME TIPEICTAaBICHHA O 3HAYCHUH XHUMHUYECKON HAyKu B pEIICHUU
COBPEMEHHBIX SKOJOIMYECKUX MpoOJieM, B TOM 4YHCII€ B NPEJOTBPAIICHUH TEXHOTEHHBIX WU
IKOJIOTHYECKUX KaTacTpod;

7) Ang cuemblX W CHA0OBUASINUX OOYYArONIMXCS: BIAJCHHE MPaBUIIAMHU 3aIliCH
XUMHUYECKHX (OPMYNI C HCIIONB30BAaHHEM peibeHO-TOueUHOH cuctemMbl o0o3HaueHuit Jl.

Bpaiins;



8) s 00ydaroIIMXCS € OrpPaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS:  BIIaJICHHE
OCHOBHBIMM JIOCTYITHBIMU METOJJaMU HAYYHOI'O IIO3HAHMS, UCII0JIb3YEMBIMU B XUMUH.

Buvinycknuk nayuumcs:

- XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUSA: HA0II0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT;

- ONKCHIBaTh CBOMCTBAa TBEPABIX, J>KHUJIKHX, Ta3000pa3HbIX BEUIECTB, BBIICISIS HUX
CYILLECTBEHHbIE IPU3HAKU;

- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUH "aToM", "Mojekyna", "XuMuyeckuit
aneMeHT", "mpocToe BemecTBo", "ciioxkHOoe BenecTBo", "BaJICHTHOCTD'", "XuMHuueckas peakuus',
UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMUU;

- packpblBaTh CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

- pa3nuyaTh XUMHYECKUE U PU3NYECKUE SIBICHUS,

- Ha3bIBaTh XUMHUYECKUE DIIEMEHTHI,

- OIIPEJIENISITh COCTAB BEILIECTB IO UX popMyJIam;

- OIPEJENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEMHEHUSIX;

- OIPEIENSTh TUIl XUMUYECKUX PEaKLInid;

- Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUECKUX PEeaKLnii;

- BBISBJIATH NPU3HAKH, CBUIETEILCTBYIOIIME O IMPOTEKAHWHM XHMHUYECKOM peakluu INpu
BBIMIOJTHEHUH XUMHUYECKOIO OIbITA;

- COCTaBJIATh (hOpMYJIbl OMHAPHBIX COEAMHEHUI;

- COCTaBJIATh YpaBHEHUs XMMUYECKUX PEaKIuii;

- cobmo1aTh nMpaBuia 0e3onacHol paboThl IPY MPOBEIEHUH ONBITOB;

- T10JIb30BAThCsI TAOOPATOPHBIM 000PYIOBAaHUEM U MOCYAOM;

- BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB;

- BBIUUCIIATH MacCOBYIO JIOJII0 XUMHUECKOTO 3JIEMEHTa 10 (hOpMYyJie COCTUHEHNUS;

- BBIYHMCIATH KOJMYECTBO, 00BbEM WJIM Maccy BEIIeCTBAa MO KOJWYECTBY, 00BEMY, Macce
peareHToB WM MPOAYKTOB PEaKIIHH;

- XapaKkTepu30BaTh (PU3MUECKUE U XMMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJA U
BOJIOPOJA;

- I0JIy4aTh, COOUPATH KUCIOPO. U BOJIOPOS;

- pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPO, BOAOPOI;

- pacKpbIBaTh CMBICI 3aKOHa ABOTajipo;

- PacKpBIBaTh CMBICI IOHATHH "TerIoBoi 3¢ ekt peakuu", "MoIsIpHbINH 00beM";

- XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKIE CBONCTBA BOJIbI;

- pacKpbIBaTh CMBICII MMOHATHUA "pacTBOp";



- BBIYMCJISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

- IPAUTOTOBJIATH PACTBOPBI C ONPEAEICHHON MaCCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA;

- Ha3bIBaTh COCIMHEHUS NU3YYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

- XapakTepu3oBaTh (PU3MUYECKHME W XHWMHYECKHE CBOHCTBA OCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUM, COJIEH;

- OIIPEACIIATh MPUHAJIICKHOCTD BEIIECTB K ONPECICHHOMY KJIACCY COCIMHECHMUI;

- COCTaBIIATH (DOPMYITBI HEOPTAHUYECKUX COCTMHEHUN N3YUYEHHBIX KIIACCOB;

- MPOBOJIUTH ONbITHI, IMOJITBEPKAAIONIMEC XUMUUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB
HEOPraHUYECKUX BEUIECTB;

- pacrmo3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KHUCIOT U MICIOYEH MO M3MEHEHUIO OKPACKU
WHIUKATOPA;

- XapaKTepU30BaTh B3aUMOCBS3b MEXY KJIACCAMU HEOPraHUYECKUX COCIUHEHUN;

- packpsiBaTh cMbIcl [lepuonnueckoro 3akona /.M. Menneneesa;

- OOBSACHATH (DM3MUYECKUU CMBICI aTOMHOTrO (IOPSJIKOBOTO) HOMEpa XHMHYECKOTO
3JIEMEHTA, HOMEPOB IPYIMIIBI U Ilepuoa B nepuoauyeckoi cucreme .M. Menneneea;

- OOBACHATH 3aKOHOMEPHOCTH HM3MEHCHHSI CTPOCHHSI aTOMOB, CBOWMCTB 3JICMEHTOB B
npejesax MajiblX NEPUOJ0B U IJIaBHBIX MOAIPYII;

- XapaKTepu30BaTh XUMHUYECKHE DJEMEHTHI (OT BOJOpOAA JO KalbIMs) HA OCHOBE MX
NoJIOKEeHUsl B mepuonuueckoi cucreme (.M. MenneneeBa M 0COOEHHOCTEM CTPOEHUS HX
aTOMOB,;

- COCTaBJISITh CXEMbl CTPOCHHSI aTOMOB MEPBBIX 20 3JI€MEHTOB NEPUOJUYECKON CHUCTEMBI
J.1. Menneneena;

- pacKpbIBaTh CMBICI MOHATUHN: "XUMUYECKast CBs3b", "2IIEKTPOOTPULIATENHHOCTE"

- XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAITMYECKOMN
pELIeTKY;

- OTNIPEACNIATh BUJ XUMHUECKON CBSI3U B HEOPTAHUUYECKUX COCTMHEHUSX;

- n300pakaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIECTB, OOpa30BAaHHBIX Pa3HBIMH BHIAMH
XUMHYECKHUX CBSI3EH;

- packpbiBaTb cMbIcA moHsTHM  "moH", '"katuoH", "aHuoH", "InEKTpONUTHI",
"HE3JIEKTPOJIUTHI", "INEKTpoauTHYECKass Aucconuanus’, "oKucauTensb'", "cTeneHb OKHCIeHUS"
"BoccTaHOBHTEI', ""oKHCcIIeHNe", "BOCCTaHOBIICHHE";

- OIIPEACIIATh CTETIEHb OKUCIICHHS aTOMa 3JIEMEHTa B COCIMHEHHH;

- PacKpbIBaTh CMBICI TEOPUH JIEKTPOTUTHUYECKON TUCCOIMAIINN;

- COCTaBJISITh YPABHEHUS JICKTPOJUTHUECKON JUCCOIUALIMU KUCIIOT, MIEI0YEH, COTEH;



- OOBSICHATH CYIIHOCTH TpoIecca JEKTPOTUTHUCCKON AUCCOIUAIIMN M PEaKIuii HOHHOTO
oOMeHa;

= COCTABJIATH ITOJIHBIC U COKpaH_[eHHLIC HNOHHBIC ypaBHCHI/Iﬂ peaKLII/II/I O6MeHa;

- OIPEIENIATh BO3MOXHOCTD IIPOTEKAHUS PEeaKIMii HOHHOTO 0OMEHa;

- POBOJIUTH PEAKIINH, TIOATBEPIKIAAFOIINE KAYCCTBEHHBIA COCTAB PA3IMUHBIX BEIICCTR;

- OIPEIENSITh OKUCITUTENh U BOCCTAHOBUTEID;

- COCTABJIATH ypaBHeHI/ISI OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

- Ha3bIBaTh ()aKTOPBI, BIUSIOIINAE HAa CKOPOCTh XMMHYECKOM pPEaKIlnu;

- KJ1acCU(UIUPOBATh XMMHUECKHE PEAKIIMH 10 Pa3IMIHBIM IIPHU3HAKAM;

- xapaKTepmoBaTL B3aMOCBS3b MC)KI[y COCTaBOM, CTpOGHI/ICM nu CBOﬁCTBaMH HEMCTAJIJIOB,

- IPOBOAUTH OMBITHl IO MOJIYYEHUIO, COOMPAHUIO M H3YYEHHUIO XMMHUYECKHUX CBOMCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;

- pacro3HaBaTh OIMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIIBIN ra3 ¥ aMMHaK;

- xapaKTepmoBaTL B3anMOCBS3b Memz{y COCTaBOM, CTpOGHI/IeM u CBOfICTBEIMI/I METAJIJIOB,

- Ha3pIBaTh OPTraHWYCCKUE BEIIECTBA MO WX (OopMylie: METaH, dTaH, ITHIEH, METaHOI,
9TAHOJI, TJIMIEPUH, YKCYCHas KHUCIIOTa, aMUHOYKCYCHas KHCJIOTa, CTEapUHOBAs KHUCIIOTA,
OJIEMHOBAs KUCJIO0TA, 2/II0K03d,

- OLICHMBATh BJIMSHUE XUMHYECKOTO 3arpsi3HEHHsI OKPYKAOLIEH Cpelbl Ha OpraHu3M
YeJI0BEKa,;

- TPaMOTHO 00paIaThCcs ¢ BEMIECTBAMU B TOBCETHEBHOM JKU3HU

- OmpeneNisiTh BO3MOXKHOCTh TMPOTEKAHMSI peaKUUid HEKOTOPBIX MpeJCcCTaBUTENeH
OpPTaHWYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOIOM, METAJITIAMHU, OCHOBAHHUSIMH, TAJIOTCHAMH.

BotnyckHuk noayuum 603MOMCHOCHLb HAYUUMBCA:

- 8b1061/l261n’Zb u npoeepsiamsb IKCNEPUMEHMANTbHO 2Unomesbl 0 XUMUYECKUX CGOZZCWZGCIX
sewecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU GCMYNAMb 8 XUMUYeCKue
peaxyuu, o xapakmepe u nPOOYKMax PasiudHbIX XUMULECKUX PeaKyull;

- Xapaxkmepuzoeams Gewecmsed no CoOCmasy, CMpOeHUr0 U CEOUCMEAM, YCMAHAGTIUBAMb
NPUYUHHO-CLeOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCUKAMU 8elecmad;

- CcOCMagnAms MOJEKYIApHble U NOJIHble UOHHbIe VPABHEHUs N0 COKPAUJeHHbIM UOHHBIM
VPABHEHUSIM,

- nmpocHO3UpPO8amb  CNOCOOHOCMb — Gewjecmed  NPOsGIAMb — OKUCTUMENbHble  UTU
80CCMAHOBUMENbHBIE CEOUCMBA C VUemOM CHeNneHell OKUCIEHUS JJIeMEeHmMO8, 8X00AUUX 8 €20
cocmas;

- cocmasnamb  YPAGHEHUs — PeaKyuil,  COOMEEMCMEYIOWUX  NOCAIe008AMeNbHOCIU

npeepau;enuﬁ HeopecaHu4eCcKux eeuecme pasiudnblx Kiaccoes,



- 8bI0GUCAMDb U NPOBEPSIMb IKCNEPUMEHMAILHO 2UNOME3bl O Pe3yIbmamax 6030eicmaus
PA3IUUHBIX PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,

- UCNnob308amb NpUOOpemeHHble 3HAHUA OJisl IKOIO2UYECKU SPAMOMHO20 NOBEOEHUS 8
OKpydicaroujell cpeoe;

- UCNONIBb306AMb NPUOOPEMEHHbLE KIToUesble KOMNeMeHyuy npu 6bINOJHEeHUU NPOEKMOos U
VUeOHO-UCCIe008aMeNbCKUX — 3a0a4y N0 U3YYEHUI0  C80UCmE, Ccnocoboe Noayuenus U
PACNO3HABAHUSL BEUECE;

- 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECMBAX U XUMULECKUX NPOYECCax;

- KpUMuyecKu OMmHOCUMbCs K NCeBOOHAYUHOU UHDOpMAyUU, HeO0OPOCOBECMHOU PpeKlame 8
Cpeocmeax mMaccosou ungopmayuu;

- 0CO3HABAMb 3HAYEHUe MeOPeMmuUYecKUx 3HAHUUL NO XumMuu Oas NPAKMUYecKoll
0esimenbHOCIU Yel08eKd;

- €030a8amb MOOeU U cxembl OJis peuleHust Y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAND
He0bX00UMOCmb COONI0OeHUsT NPEONUCAHUL, NPedSla2aemMblX 8 UHCIMPYKYUSAX HO UCHONb308AHUIO

Jlekapcmae, cpeocma OblmoBol XUmMuu u op.

OcHoBHoOeE coiep:kaHHue YUeOHOro npeaMera « XuMHus»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

IlepBoHaya/IbHbIE XMMUYECKHE MOHATHSA

[Ipenmer xumuu. Tera u eewecmsa. OcHoGHbie MemoObl NO3HAHUA: HAOIOOEHUe,
usmepenue, sxkcnepumenm. OU3NUECKUE U XUMUYECKUE sIBIICHUs. UHMCThIE BELIECTBA U CMECH.
Cnioco0n1 paznenenus cMmeceid. AToM. Moiekyna. XUMHUUYECKHI 3JIEMEHT. 3HAKU XUMUYECKHX
anemeHToB. [IpocTeie W cioXHBIE BemecTBa. BaneHTHOCTb. 3axon nocmosHcmea cocmasa
sewecmsea. Xummueckue Qopmynbl. MHaekcbl. OTHOcUTENbHAas aTOMHAs M MOIEKYJSpHas
Maccbl. MaccoBasi J10JIsI XMMUYECKOTO 3JIEMEHTa B COCIMHEHHMH. 3aKOH COXPAHEHUs MacChl
BEIECTB. XUMHUYECKHe YypaBHeHHs. KoddduuueHtsl. YCioBUS W TPU3HAKKA MPOTEKAHUS
XAMHYECKHUX peakiuid. Mosb — eMHUIIa KOJIMYEeCTBa BelecTBa. MossipHasi Macca.

Kucaopoa. Boxopon

Kucnopon — xumuyeckuii snmeMeHT u mpoctoe BemiecTBO. Ozon. Cocmas 6o3dyxa.
®dusnyeckue M XUMHYECKHE CBOWCTBa Kuciopoza. [lomydeHne W TpUMEHEHHE KHCIOPOJa.
Tennosou s¢hghexm xumuueckux peaxyuui. Ilonsmue 06 9K30- U IHOOMEPMUYECKUX PEAKYUSIX.
Bonopoa — XuMu4YecKuid 3JIEMEHT U MPOCTOE BeUIECTBO. DU3NUECKUE U XMMUYECKUE CBOMCTBA
Bonopona. Ilomyuenune Bomopona B snaboparopuu. Ilonyuenue 8000pooa 6 NPOMbIULIEHHOCTU.

Ilpumenenue 6ooopooa. 3akon ABoranpo. MosipHbIii 00beM Ta30B. KauecTBeHHBIE peakIiuy Ha



razoo0pasHbie BemecTBa (KUCI0po, Boaopoa). OObeMHBIC OTHOIICHHS Ta30B MPU XUMHYECKHX
peakiusx.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyzoeopom 600wl 6 npupode. Qusuueckue u xumuuecKue c8olcmea
600b1. PactBOpbl. Pacmeopumocms eewjecms 6 sode. KoHueHTpaius pacTBOpoB. MaccoBasi 10715
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHUIT

Oxkcunpl.  Knaccudpukamus. Homenknatypa.  @usuueckue — ceolicmeéa  OKCUOOS.
XUMUYeCKHue CBOMCTBAa OKCUIOB. [lonyuenue u npumenenue okcuoos. (OCHOBaHHSL.
Knaccudukanus. Homenknarypa. @usuueckue ceoticmea ocrosanuil. Ilonyuenue ocrhosanuil.
Xumudeckue CBOMCTBa OcHOBaHWU. Peakmus wedTpanmmszanuu. Kucnotsl. Knaccudukanms.
Homenknarypa. Q@usuuyeckue ceoticmea kucaiom. Ilonyuenue u npumenenue KUCiom.
Xumnueckue cBoiicTBa KucnoT. MuankaTopel. I3MeHeHne OKpacKu MHIUMKATOPOB B PA3ITMYHBIX
cpenax. Comu. Knaccudukamus. Homenknarypa. @usuueckue ceoticmsa conei. [lonyuenue u
npumenenue coseti. XUMHUYECKHE CBONCTBA coJied. ['eHeTmdeckas CBSI3b MEXIY KilaccaMu
HEOPraHMYECKUX COEAMHEHUU. [Ipobrema 6e30nacrHo2o ucnoib306anus 6eujecms U XUmMuUyecKux
peaxyuii 8 no8ceOHeHoll HcusHu. Toxcuunvle, 2oprodue u 83pbleoonacHvle geujecmea. bvimosas
XUMUYECKAs 2DAMOMHOCHIb.

Ctpoenne atoma. Ilepuoanyeckuii 3aKoH U MepUOAMYECKAST CHCTEMa XHMHUYECKHX
sjemeHToB .M. MenpeiieeBa

Crtpoenue aroma: spo, dHepreTHuueckuil ypoeHb. Cocmas sadpa amoma: npomomsl,
neumponwl. HMzomonsi. Ilepuogumueckuii 3akon [[.M. MenneneeBa. Ilepuoauueckas cucrema
xumuyeckux snemeHToB J[.M. MenneneeBa. ®@u3nuecKuil CMBICI aTOMHOTO (TIOPSIKOBOTO)
HOMEpPA XHMMHYECKOTO »JJIEMEHTa, HOMEpa TIpyHnbl M NEPHOJA MEPUOJAUYECKOU CHCTEMBI.
CtpoeHue »SHEpreTMuecKMxXx YpoBHEH aroMoB 1mepBbiXx 20 XUMHUYECKHX 3JIEMEHTOB
nepuoanyeckoit cucremsl .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB aTOMOB
XUMHUYECKHUX DJIEMEHTOB M MX COCIMHEHHUN HAa OCHOBE TIOJIOKCHHS B MEPUOJIMYECKON CHUCTEME
J.. MenneneeBa u crpoerus: aroma. 3Hauenue llepuoanueckoro 3akona J[.M1. Menneneesa.

CrtpoeHnue BemecTB. XUMHUYECKAas CBA3b

OnexmpoompuyamenbHocms — amomos — Xumuueckux  snemenmos.  KoBaleHTHas
XUMHUYECKasl CBSA3b: HEMOJSpHAs U noJisipHast. [lonamue o 6000poOHOl C8A3U U ee GIUAHUU HA
@uzuueckue ceoticmea ewjecme Ha npumepe 600vl. VIoHHas CBs3b. MeTannuueckas CBsi3b. Tunsi
KPUCANIUYECKUX PeUemoK (AmomMHas, MONEeKYIAPHAs, UOHHAS, MeMAalIuieckas). 3asucumocms
@uszuueckux ceoticma geujecms om muna KPUCMaiIuieckou peuemku.

XuMUYeCKHue peakiuuu



Ionamue o cxopocmu xumuueckou peaxkyuu. Daxkmopwul, erUAOWUE HA CKOPOCHIb
xumuueckou peaxkyuu. Ilonamue o xamanuzamope. Kiaccupuxanus XUMUYECKUX PEAKIHUNA 110
Pa3IMYHBIM TPHU3HAKAM: YHCIY M COCTAaBY HCXOAHBIX M IOJyYEHHBIX BEIIECTB; M3MEHEHHUIO
CTEMEeHEH OKHCIEHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB; MOTJIOIIEHUIO WM BBIJCICHUIO SHEPTUU.
DNEKTPOIUTHYECKAs TUCCOLUAUA. OJEKTPOJIUTHl U HeaneKTponauThl. HMonbl. Katumonsl u
aHMOHBI. Peakuuu HOHHOrO OOMEHA. YCIIOBUS TPOTEKAaHHWS peaKIuid HOHHOTO OOMEeHa.
ONEeKTPOIUTHYECKas JUCCOLManus KHUCIoT, mienoued U conedl. CTeneHb OKHUCIEHUS.
OnpeneneHue CTENEHU OKHUCIEHUS aTOMOB XHMHYECKHX JJIEMEHTOB B COEIUHEHHSIX.
Oxucnutens. BoccranoButenb. CyIIHOCTh OKHUCIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIHIHA.

Hemeramusl |V — VII rpynn u ux coennnenns

[TonoxkeHne HeMETAITIOB B NEPUOJUYECKOM CHCTEME XMMHYECKUX 3nemeHToB [[.M.
MenneneeBa. OOuiie cBoiicTBa HeMeTa/IOB. ['amorensl: pu3ndyeckue U XUMUYECKHE CBOHCTBA.
CoenvHEeHHs TallOTEHOB: XJIOPOBOJOPOJ, XJIOPOBOJIOpOAHAs kuciora u ee comu. Cepa:
¢uznueckue U xuMuueckue cBoiicTBa. COEIUHEHUSI CEpbl: CEPOBOAOPOM, CYJIb(HIbI, OKCHJIbI
cepbl. CepHasi, ceprucmas u cepo8o0OpoOHAs KUCIOmbl W WX CONMH. A30T: (U3HUYECKUE U
xumMuueckue cBoiictBa. AMMuak. Conu aMmMmoHus. OKCHIbI a30Ta. A30THas KHCIIOTa U €€ COJIU.
dochop: dmsuyeckue u xummudeckue cpoiictBa. Coeaunenus docdopa: okeua dochopa (V),
oprodochopHas KuCIOTa U €€ COJMU. YTIepona: (u3MdecKkue W XUMHYECKHE CBOMCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, ¢yinepernvl. COCIUHEHUS yriaepoja: OKCHUJIbI
yraepoaa (II) u (IV), yronbnas kucnora u ee conu. KpemHuti u e2o coeOuHeHus.

Metaniabl U UX COeTMHEHUS

Ilonoowcenue memannos 6 nepuooudeckou cucmeme Xumuyeckux snemenmos J{.H.
Menoeneesa. Memannwt 6 npupooe u odbwue cnocoowvt ux nonyyenus. Obwue Qusuyeckue
ceoticmea memannog. OOIIMEe XUMHUYECKHE CBOWCTBA METAJUIOB: PEAKIMU C HEMeTalllaMH,
KHUCIIOTaMU, COIIIMU. DNieKmpoxXumuieckuil pso HanpsxiceHull memannos. 1lllenodnsie MeTamibl U
ux coenuHenus. lllenounozemenbHble METAUIBI U UX COEIMHEHUS. AMOMUHUNA. AMQPOTEPHOCTh
okcuaa U ruapokcuna amomuHus. XKenezo. CoenuHeHUs keje3a M MX CBOMCTBA: OKCHUBI,
rugpokcuabl u conu xenesza (11 u II).

IlepBoHava/bLHBIE CBeIEHUS 00 OPraHMYeCKUX BellecTBax

[lepBoHaUaIEHBIE CBEICHUS O CTPOCHUHN OPTaHMUYECKUX BEIIECTB. YTIECBOJOPOIBI: METaH,
9TaH, OTWICH. Mcmounuku  yenegooopooos:  NpupooHwvlli  2das,  He@mb,  V2o.b.
Kucnopoaconepxxaimume COEAMHEHUS: CHHUPTHI (METaHO], ATAaHOJN, TJIHUIEPUH), KapOOHOBBIE
KHUCTIOTHI (YKCYCHAsi KACJIOTa, aMUHOYKCYCHAsI KHCJIOTAa, CTEAPUHOBASI M OJICMHOBASI KUCIIOTHI).
buonoruueckn BakHbIE BeIIECTBA: JKUPBI, TIJIIOKO3a, O€nku. Xumuueckoe 3acpsAzHeHue

OKpydHcaroujeti cpeowvl U e20 NoCie0CmaUs.



Tunbsl pacyeTHbIX 32/1a4:

1. Brrancnenue MaccoBoi 10U XUMHYECKOTO JIEMEHTA M0 (hopMysie cCoeTuHEHHS.

Yemanosnenue npocmetiwieii ghopmynvl 8ewecmsa no Macco8blM OONAM XUMUYECKUX
9/1EMEHMO8.

2. Bbruucnenusi 1m0 XMMHUYECKMM YpaBHEHHMSM KOJIHMYECTBAa, OOBEMa, MacChl
BEIIIECTBA 110 KOJMYECTBY, 00BEMY, Macce peareéHTOB WM IPOJYKTOB PEaKIIUU.

3. Pacuer MaccoBoO# 10J11 paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

1. JlabopaTtopHoe oOopyaoBaHWe | TpuUeMbl oOpameHuss ¢ HuM. [IpaBuia

0e30macHol paboThl B XUMUYECKOH J1a00paTOpUH.

2. OuucTKa 3arpsA3HEHHOI TIOBapEHHOMN COJIH.

3. [Tpr3Haky NpOTEKaHNs XUMUYECKUX PEAKIIUH.

4. [Tony4yeHue KucCioposia U U3yu4eHHe ero CBOMCTB.

o. [Tonydyenue BOgOpO1a ¥ U3yYEHUE Er0 CBOMCTB.

6. IIpuroroBneHue pacTBOPOB € ONPENEICHHONM MAacCOBOM JOJEH PACTBOPEHHOI'O
BEILIECTBA.

7. Pemenne oSkcnepuMeHTaIbHBIX 3aad 1o TemMe  «OCHOBHBIE — KJIACCBhI

HEOPTaHNYCCKUX COGHHHCHHﬁ)).

8. Peaknuu nonHoro oomeHa.

9. Kauecmeennwvie peaxyuu na uonst 6 pacmeope.

10.  Honyyenue ammuaxa u uzyuenue e2o C80UCMS.

11.  Ilonyyenue y2nexucnozo 2asa u uzyuenue e2o c60UCME.

12. Pemrenne skcriepuMeHTanbHbIX 3a1a4 o teme «Hemeramsl IV — VII rpynm u ux
COCIMHEHUI».

13.  Pemenue skcrepuMEHTAIBHBIX 33/1a4 MO TeMe «MeTaulbl U UX COSIMHEHUS.

8 ku1acc (724, 2 yaca B HeeJ110)

Beenenue (5 u)

IIpenmer xumum, Meroasl TO3HAHUS B XUMHUHM: HAOIIOAECHUE, HKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHYECKOW HWHGOpMaluu, ee IMOJydYeHHe, aHadu3 |
MPEJICTaBICHNUE €r0 Pe3yJIbTaTOB.

[TonsiTHe 0 XMMHUYECKOM 3JIeMEeHTE U (POpMax ero CyliecTBOBaHUS: CBOOOAHBIX aTomax,
IIPOCTBIX U CJIOKHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTINYME XUMHUUECKUX PEaKIUil OT PU3HUECKUX siBIeHUH. Poib
XUMUU B KU3HM YeJIoBeKa. XeMopunus u xemopoous.

KpaTKI/IC CBCACHHUA U3 MCTOPHUH BO3HHUKHOBCHHUA WM Pa3BUTUA XUMHHU. Hepno/:[ AJIXUMHH.



[Tonsitue o ¢umocodpckom kamHe. Xumus B XY! B. PasButne xumum nHa Pycu. Pomb
OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHWM XMMUYECKOH Hayku - paborel M. B. JlomonocoBa, A.
M. byrneposa, 1. 1. Menneneesa.

XYUMHUYECKasi CHMBOJIMKA. 3HAKM XHWMHMUYECKHX DJIEMEHTOB M IPOUCXOXKACHHE UX
Ha3BaHui. Xumudeckue ¢opmyinbl. Munekcsl n koddduurentsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJIsIpHAs Macchl. PacueT MaccoBOil 10N XUMHUYECKOTO AJIEMEHTa 10 (hopMyJIie BEIIECTBA.

[Tepuonnueckas cucrema xumuuyeckux sneMmeHToB . M. MeHneneeBa, ee CTpykrypa:
Manble ¥ OONbIlIMe MEpPUOAbl, TPYIIbl U MOATrPYIIbl (IV1aBHas u mobouHast). [lepuognueckas
CUCTEeMa KaK CIPaBOYHOE MOcoOue IJis MOJIy4YEHUsI CBEACHUN O XUMUYECKUX JIEMEHTaX.

Pacuyernsbie 3agaun. 1. HaxoxaeHre OTHOCUTENbHOM MOJIEKYJIIPHOM Macchl BEIIECTBA
no ero xummuyeckod (opmyne. 2. BpiuucieHne MaccoBOW JONM XHMHYECKOTO 3JEMEHTa B
BEIIIeCTBE 110 ero Gopmyre.

Jemoncrpanun. 1 .Mogenu (mapocrepkueBble U Ctioapta bpurineba) pazmudHbIX
MPOCTHIX U CIIOXHBIX BemiecTB.2. Koekius cTeksiHHOM XumMudeckon nocyasl. 3.Komnekius
MaTepuaioB M W3JEIMM Ha OCHOBe anmtoMuHusA.4. B3zaumopeiicTBue Mpamopa C KHUCIOTOH U
MOMYTHEHHE W3BECTKOBOM Bojbl. JlaboparopHbie omnbIThl.1.CpaBHEHHE CBOMCTB TBEPIBIX
KPUCTAJJIMYECKHUX BEIIECTB U pacTBOPOB.2.CpaHEHUE CKOPOCTH UCHAPEHUs BOJBI, OJEKOJIOHA U
ATUJIOBOTO CIIUPTa ¢ (PUIBTPOBAIBHON Oymaroil. cBeuoi.

IIpakTnueckas padora Ne 1 IlpaBuna TexHuku Oe3o0macHOCTH Ipu padore B
XUMHUYecKoM Kabunete. JlabopatopHoe 000py0BaHuE U 0OpallleHHe C HUM.

Tema 1. ATOMBbI XUMHYECKUX JIeMeHTOB (9 u)

AToMmbl Kak (opMa CYLIECTBOBAHHUS XUMHYECKHX 3JIeMeHTOB. OCHOBHBIE CBEJIEHUS O
CTPOEHMH aTOMOB. JlokazarenbCTBa CIIOXKHOCTU cTpoeHus artoMoB. OmbiTel Pesepdopna.
[TnanerapHast MOAEIb CTPOEHUS aToOMa.

CoctaB aTOMHBIX sAep: NPOTOHBI U HEUTPOHbI. OTHOCHUTENbHAas AaTOMHas Macca.
B3aumocBs3b MOHATHN «IIPOTOH», «HEUTPOH», «OTHOCUTENbHAs aTOMHas Mmacca». V3MeHenue
YHclia IPOTOHOB B SJJpe aTOMa - 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.

V3meHeHune ymcina HEMTPOHOB B siipe aroma - oOpa3zoBaHHMe H30TONOB. COBpeMEHHOE
OIpEEIICHUE TIOHATUSA «XUMUYECKUH Ai1eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOIO
XUMHYECKOT0 JIEMEHTA.

OnexTpoHbl. CTpOeHHE AIIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKHUX 3JIEMEHTOB MajbIX
nepuonoB nepuoanueckor cucremol [[. M. MenngeneeBa. IloHsTue 0 3aBEpIIEHHOM U
HE3aBEPIICHHOM JJIEKTPOHHOM cJo€ (dHepreTuueckoM ypoBHe). Ilepmonnueckas cucrema
xuMmuuecknx oanemeHToB J[. M. MenzaeneeBa W CTpoeHHWE aTOMOB: (U3UYECKHUN CMBICI

MOPSIZIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIbI, HOMEpa IepruoIa.



N3meHeHne yucna 3JIeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHUYECKOTO
dJIEMEHTa - 00pa30BaHUE TOJIOKUTEIBHBIX M OTPUIATEIbHBIX HMOHOB. VOHBI, 00Opa3oBaHHBIE
aTOMaM{ METaJVIOB M HEMETAJUIOB. [IpUunHbl U3MEHEHUS] METAIUIMUECKUX U HEMETAJUIMUECKUX
CBONCTB B IIepUOJax U rpymnmax.

O6pazoBanue OuHapHbIX coenuHeHui. [TonsaTHe 00 MOHHOM CBs3U. CXeMbl 00pa30BaHUs
MOHHOM CBSI3H.

B3aumoneiicTBie aTOMOB XHMHYECKHX DJIEMEHTOB-HEMETAJUIOB MEXIy COOOH -
o0Opa3oBaHHe IByXaTOMHBIX MOJIEKYJ IPOCTHIX BemiecTB. KoBaneHTHas: HEMOspHAst XUMUYecKast
CBSI3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBL.

B3aumopeiicTBue aTroMOB XMMHUYECKHX 3JEMEHTOB-HEMETAJUIOB MEXAy co0oi -
oOpa3oBaHue OMHAPHBIX COCAMHEHUH HEMETAJUIOB. DIEKTPOOTpULATeNbHOCTh. [loHATHE O
KOBAJICHTHOHN MOJIAPHOM CBsi3U. [lOHATHE O BaJIEHTHOCTH KaK CBOWCTBE aTOMOB OOpa30OBBIBATH
KOBaJeHTHbIE XuMuyeckue cBs3u. CocraBiaenue Qopmyn OWHApPHBIX COEAMHEHHMH IO
BAJICHTHOCTH.

B3aumopeiictBue aTOMOB  XMMHUYECKHUX DJIEMEHTOB-METAVIOB MEXIy COOOH -
o0Opa3oBaHNe MeTaNIn4eckux KpucTtaioB. [lonstue o Metannuueckoi cBsizu. JleMOHCTpaluu.
Mogenu aTOMOB XUMUYECKUX JIEMEHTOB. Ileproanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa. JlabopaTtopHble onbIThl. 3.MojeaupoBaHue NpUHLUNA JAEHCTBUN
CKaHUpYIOIIero MUKpockomna.4.M3rotosienue Mojeneit OMHapHbIX coequHeHui.S. 3roropnenue
MOJIEJIH, WIUTFOCTPUPYIOLIEN CBOMCTBA METAJUIMUECKOM CBS3H.

Tema 2. IIpocTbie BemecTBa (6 u)

[lonoxkeHne MeETAJIOB MW HEMETALIOB B IEPUOJNYECKONM CHCTEME XMMHYECKHX
sanemeHToB /[. 1. MenaeneeBa. BaxkHeime mpocThie BEMIECTBA - METAILIBL: KEIE30, ATTFOMUHUM,
KanbIuil, MarHuii, HaTpuii, kanuii. O0mue Gu3ndeckre CBOCTBa METAJIIOB.

Baxmweilimue npocTele BellecTBa - HEMETaJUIbl, 00pa30BaHHBIE AaTOMaMH KHUCIOPOAA,
BOJIOpPOJia, a30Ta, cephl, (ocdopa, yriepoga. Moniekyabl MPOCTHIX BEHIECTB-HEMETAIOB -
BOJIOPO/A, KMCJIOPOJIa, a30Ta, raJoreHoB. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca.

CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K OOpa30BaHMIO HECKOJIBKUX IMPOCTBIX
BEIIECTB - QUIOTPONHs. AJUIOTPOIHBIE MoauUKaMK Kuciopona, ¢ochopa u onosa.
Merammueckie 1 HEMETAIMYECKHNE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTEIBHOCTD JEIECHUS
MIPOCTHIX BEIIECTB HA METAJIIBI U HEMETAJIIBL.

Yucno Aoraapo. KonmuectBo BemiectBa. Mosab. MossipHast macca. MonsipHbIii 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eIMHUIBI KOJMYECTBA BELIECTBA — MUJUIUMOIb U KUJIOMOJIb,
MUJUIMMOJIIPHAsT W KWIOMOJISIPHAsE MacChl BEIIECTBA, MWUIMMOJSPHBIA W KUJIOMOJISIPHBIN

00beMBI Ta3000pa3HBIX BEIIECCTB.



Pacuetsl ¢ HWcCnonb30BaHUEM MOHATHI «KOJWYECTBO BEILECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00BbEM T'a30B», «IIOCTOSTHHAS ABOTaIPO».

Pacyernble 3agaum. 1. BprunmcieHue MoJSIpHOW Macchl BELIECTB 110 XUMHUYECKUM
dopmynam. 2. PacdeTrpl ¢ HCHOJb30BAaHUEM IOHATHA «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
Macca», «MOJISIPHBIM 00BEM Ta30B», «MOCTOsSHHas ABoraapo». Jlemoncrpaumu. Hexotopsie
METAIbl UM HEMETa/UIbl KOJIMYeCTBOM BemiectBa 1 Moib. Mopgens MolsipHOro oObema
ra3oo0pa3HbIX BemiecTB. JlaGopaTopHbie onbIThI. 6.03HAKOMIICHUE C KOJUICKIIUSIMHA METAIIIOB.
7. O3HaKOMJICHHE C KOJIJICKIIUSIMH HEMETAIJIOB.

Tema 3 . CoennHeHUs1 XUHMHYECKHUX 3J1eMeHTOB (/4uacos)

Crenenn oxucieHusi. CpaBHEHHE CTENEHU OKHUCICHUS U BaJICHTHOCTU. OrmpejereHue
CTCTICHH OKHICIICHUS JJICMEHTOB IO XUMHUYECKOW (opmyne coenuueHusi. CocraBienue Gopmy
OMHAPHBIX COCTMHEHUM, OOIINHA CITOCO0 UX Ha3bIBAHUS.

bunapHbie coequHEHHST METANIOB U HEMETAIJIOB: OKCU[BI, XJIOPUIBL, CYIbGUIBI U 1.
Cocrasiienue ux Gopmyi.

bunapHble coeAMHEHHS HEMETAJUIOB: OKCHUIBI, JIETYYHE BOJAOPOJHBIE COEAUHEHHS, MX
cocraB. [IpeacraBuTeny OKCUI0B: BOJA, YIJIIEKUCIbIN a3 U HerameHas u3Bectb. [IpeacraBurenu
JETYYUX BOJOPOJHBIX COEIUWHEHHUH: XJIOPOBOJOpoA U amMmuak. OCHOBaHHUs, UX COCTaB H
Ha3BaHUs. PacTBopUMOCTbh OCHOBaHM B Bojie. Tabnniia pacTBOPUMOCTH THIPOKCHUJIOB U COJIEH B
Bojie. lIpeacraBurenu mienodeil: TUAPOKCHABI HATpusA, Kanusg W Kanpluusa. [lonstue o
KaueCTBEHHBIX peakuusax. Muankaropsl. I3MeHeHre OKpacKu UHAMKATOPOB B IIEJIOUHOU CpeEe.

Kucnotsl, ux cocraB u Ha3zBaHusa. Knaccudukarus kucnor. IlpenctaButenu KHUCTOT:
cepHas, coysiHag 1 a3oTHas. [loHsTre o mKkane KucaoTHOCTH — mKana-pH. M3Menenue okpacku
VHJIUKAaTOPOB B KUCJIOTHOM Cperie.

Conm kak Mpou3BOJHBIE KUCIOT U OCHOBaHWM. X coctaB M Ha3BaHus. PacTBOpUMOCTH
coneit B Bojie. [IpeacraButenu comeit: XJa0pua HaTpus, KapooHaT u pocdaT KanbIus.

AMopdHBIE U KPUCTALTHYECKHUE BEIIeCTBA. MEXMONEKYIISIPHBIC B3aMMOICUCTBUS. THITBI
KPHUCTAJUIMYECKUX PENIETOK: MOHHAsA, aTOMHAas, MOJIEKYJSIpHAs M MeTaJJIndecKasi. 3aBUCUMOCTh
CBOWCTB BELIECTB OT THUIOB KPUCTAUIMYECKUX PELIETOK. Bemecrsa MOJEKYISIPHOIO H
HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH IOCTOSHCTBA COCTaBa JUIsl BELIECTB MOJIEKYJISPHOTO
CTPOEHHUH.

Uucteie BemecTBa U cMmecu. [IpuMepsl KUAKWX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CBolicTBa YHMCTBIX BEIISCTB M cMmecei. VX cocraB. MaccoBast U 0ObeMHAas JOJUM KOMIIOHEHTA
cMmecH. PacueTsl, cBA3aHHBIE C MCIIOJb30BAaHUEM ITOHATHA n0Js1. PacdeTrHble 3agaun. 1. Pacuer
MacCOBOM M OOBEMHOU J0JIell KOMIIOHEHTOB CMECH BeEIeCTB. 2. BrIUMcieHne MaccoBOI OJIH

BEIIIECTBA B PACTBOPE 10 M3BECTHOW Macce PaCTBOPEHHOTO BEIIECTBA U MacCe PacTBOPHUTENS. 3.



Bbruncnenne Macchl pacTBOpPSEMOrO BELIECTBA W PACTBOPUTENS, HEOOXOAMMBIX st
IIPUTOTOBJICHUS OIPEIEICHHOM MacChl pacTBOpa ¢ U3BECTHOM MACCOBOM JI0JIEM pacTBOPEHHOTO
BELIECTBA.

JdemoncTpanuu. OOpa3ubl OKCHUIOB, KHCIOT, OCHOBaHMA ® cojei. Monenu
KPUCTAITMYECKUX PEIIeTOK XJIopuJa HaTpus, anmasza, okcuaa yriepona (IV). Kucnorno-
11eJIOYHbIE UHIUKATOPbI, U3MEHEHUE OKPACKU B PA3IMUHBIX CPElaX, YHUBEPCAIbHBIN UHIMKATOP
U U3MEHEHHUE €ro OKpackM B pas3iauyHbIX cpenax. JlabopatopHble onbIThbl. O3HAKOMIIEHHE C
KOJUIEKUIMAMH OKCUIOB. 9. O3HakoMiieHHE co cBoiicTBamu aMMuaka. 10.KauecTBenHble peakuuu
Ha yriiekucinbii ra3. 1 1.0npenenenue pH pacTBOpOB KUCIOTHI. 11€JI09U U BOJIbL. 12.0npenenenue
pH pacTtBopoB nMMOHHOrO M £0JOYHOIO COKOB Ha cpe3e Iu1oAoB.13.03HakomieHue c
KoJuleKuusaMu  cosieil. 14 O3HakomjieHME C KOJUIEKIMEW BEIIECTB C pa3HbIM THUIIOM
KPUCTAIDIMYECKON  pemeTku. VI3roToBieHue Mojenel, KpPUCTAIUIMUECKUX  PpelleTok.15.
O3znHakomiieHHE ¢ 00pa3liaMu TOPHOM OPOIBI.

IIpakTnyeckas padora Ne 2 OuucTka 3arpsa3HEHHON IOBapEHHOU coJn

Tema 4. U3mMeHeHus1, npoucxojasiue ¢ Bemecrsamu (15v)

[TonsiTHe sSBICHUI KaK U3MEHEHHM, MPOUCXOIAIINX C BEIIECTBAMU. SIBJICHMs, CBSI3aHHBIC
C M3MEHEHUEM KpHUCTAJUIMYECKOIO CTPOEHHUS BEUIECTBA IPU IOCTOSHHOM €r0 COCTaBe,
¢uznueckue sBiaeHUs. Du3nuecKkue SBIEHUS B XUMHUHU: AUCTWUIALHUSA, KpUCTAJLIM3ALuS,
BbIIIapMBaHNE U BO3TOHKA BEIIECTB, IEHTPU(PYrUpOBaHHE.

SIBneHus, cBA3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, - XMMHMYECKHE DPEAKIHUH.
[lpu3Haku w© yciaoBUsS NpOTeKaHMS XUMHYeckMX peakuuid. [loHstue 00 »53K30- W
SHIOTEPMUYECKUX pEaKIUsAX. Peakiuum ropeHus Kak 4YacTHBIM clydyall SK30T€pPMHUYECKHX
peakuuii, MPOTEKAIOUINX C BBIJICIICHUEM CBETA.

3aKOH COXPaHEHMs MacChl BEIECTB. XMMHUYECKHE YpPaBHEHMs. 3HAUEHUE WHIEKCOB U
ko3 unnentoB. CocTaBieHUe YpaBHEHHH XMMUYECKUX PEaKIHi.

Pacuersl mo xumuyeckuMm ypaBHeHHsIM. PelieHue 3amad Ha HaXOXKJI€HHUE KOJUYECTBA
BEIIECTBA, MACChl WJIK 00beMa MPOYKTa PEeaKIMU 110 KOJIMYECTBY BEIleCTBA, Macce WU 00beMy
MCXOJHOIO BELECTBA. PacyeTsl ¢ UCIONb30BaHUEM MOHATHUS «I0JIs», KOT1a HCXOIHOE BEILIECTBO
JaHO B BMJIE pacTBOpa C 3aJaHHOM MaccOBOHM JOJIEH pacTBOPEHHOTO BEIIECTBA WM COACPIKUT
ONPEAEIICHHYIO JIOJII0 TPUMECEH.

Peaknun pasnoxenwns. IlonsTne o ckopocTM XMMHMYECKHX peakuuil. KartaimsaTopsl.
DepMEHTHI.

Peakiun coenunenus. Katanmutuueckue W HekataauThdeckue peakuuu. OOpaTumble H
HEOoOpaTUMBIE PEaKITUH.

Peakuuu  3amenieHus.  DNEKTPOXUMUYECKHMWA Pl HANpPSHKEHUH  METAJIOB,  €ro



VCIIOJIb30BAaHUE I NTPOTHO3UPOBAHUS BO3MOXKHOCTH NMPOTEKaHUS PEAKIMA MEXAY MeTallJlaMu
Y pacTBOpaMM KUCIJIOT. Peakiiuu BHITECHEHHS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYTMMHU
METaJUIAMH.

Peaknun obmena. Peakumu HelTpanmusamuu. YCIIOBUS MPOTEKAHUs peakiuii oOMeHa B
pacTBopax Jj0 KOHILA.

Tunsl XMMHUYECKHUX peakuuid (IO MPU3HAKY «YUCIO M COCTaB HMCXOAHBIX BELIECTB M
IPOAYKTOB pEaKLMM») Ha MPUMEPE CBOWCTB BOJbI. Peakuus pas3iioKeHUs - 3JIEKTPOJIHU3 BOJBI.
Peakuuu coennHeHus - B3aUMOJEHCTBUE BOJBI C OKCUAAMM METaJUIOB U HeMeTauloB. [lonsaTue
«ruapokcuasl». Peakuuu  3aMemieHuss - B3aMMOACHCTBME BOABI C  LICIIOYHBIMM U
MIEJIOYHO3EMENIbHBIMA  MeTaJUTaMu. Peakiun oOMeHa (Ha TpUMeEpe THApOIH3a Cyiab(uua
ITIOMUHUS U KapOuaa KajubLus).

Pacyernbie 3amaum. 1. BblunciieHMe 1O XMMMYECKMM YPaBHEHUSM MAacChl WIH
KOJIMYECTBA BELIECTBA 10 U3BECTHOM Macce WIM KOJUYECTBY BEIECTBA OJAHOIO U3 BCTYNAIOIINX
B PEaKLHIO BEIECTB WM MPOAYKTOB peakiuu. 2. BpluncieHnue macchbl (KOJMYECTBA BEILECTBA,
o0bema) MpoJyKTa peaklMH, €CJIM H3BECTHa Macca MCXOJHOIO BELIECTBA, COJEPIKALLETO
OIpesieIeHHY0 J0di0 npumecedl. 3. Bplumciienue Mmacchl (KoiMuyecTBa BellecTBa, oObema)
IIPOAYKTa peakliy, ECIM U3BECTHA Macca pacTBOPa U MaccoBasi JOJIs PaCTBOPEHHOIO BELLIECTBA.
Jemounctpanuu. [lpumeps! ¢pusnuyeckux sapiaenunid. 1.1lnasnenue napaduna.2. Bosronka itoga
wiu OeH30iHON KkucnoTel. 3.PacTBopenue okpameHHbx cosied. 4. Jludpdy3us aymmcTsix
BEUIECTB C ropsALIEH JamMmnoyky HakanuBaHus. IIpuMepbl XMMHMYeCKHMX SIBJICHHIl: a) TOpPEHUE
MarHusi; 0) B3aMMOJIEHCTBHE COJSTHOM KHCJIOTHI C MpPamMOpoM HJIM MEJOM; B) TMOJy4YeHUe
rugpokcuaa wmenu (I); T) pacTBOpeHME TOMYYEHHOTO THAPOKCHIA B KHUCJIOTax; )
B3aumoeiictBue okcumaa meau (1) ¢ cepHoil KMCIOTOW MpH HArpeBaHUHU; €) pasjIoKEHUE
IepMaHraHata Kajus; ) B3aUMOJIEHCTBHE Pa30aBIEHHBIX KHCIOT ¢ MeTaliaMu. Pa3znoxeHue
NEePOKCH/Ia BOJOPO/Ia MOMOIIIBIO TUOKCHIAa MapraHIla U KaTajla3bl KapTogels WK MOPKOBH.

JlaGoparopubie onbIThl. 16.IIpokanuBanue Menu B MJIaMEHU CIIUPTOBKHU WIIA TOPEIIKH.
17. 3amemenne menu B pactBope xiopuaa meau (I1) sxemezom.

IIpakTnuyeckas padora Ne 3 [Ipu3Haku XMMUYECKUX peakIUi U UX KiIaccuuKarus.

IIpakTnuyeckas padora Ne 4 [IpurotoieHue pacTBopa caxapa C 33JaHHOM MaccoBOH
noieu

Tema 5. Teopusi 3JIeKTPOJMTHYECKOH [JMCCOLMAIMM M CBOWCTBAa KJACCOB
HEOPraHUYeCKuX coequnennii (23 u)

PactBopenne kak ¢usuko-xumuueckuil mporecc. [lonstue o rugparax u
Kpuctayoruaparax. PactBopumocTs. KpuBblE pacTBOPHUMOCTM KaK MOJEIb 3aBUCHUMOCTH

pacTBOPUMOCTH TBEpABIX BELIECTB OT TemmepaTyphl. HacbllieHHble, HEHACHIIICHHbIE U



MIEPECHIILEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB JJIs IPUPOJIBI U CETBCKOr0 XO35ICTBA.

[TonsiTe 00 SICKTPOIUTUYECKON IUCCOIUAIMK. OJICKTPOIHUTHI W HEIJICKTPOJIUTHI.
MexaHu3M AUCCOLMAIMK JJIEKTPOJIUTOB C PA3IUUYHBIM THUIIOM XHUMHUYECKOW cBsizu. CTeneHb
JNEeKTponuTUYecKo  aucconuanuu. CunpHble W ciabble  dnekTponuthl. [lonstue 00
3JIEKTPOJINTUYECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEJEKTPOIUTHI. MeXaHnu3M AUCCOLMALIMHI
AJIEKTPOJUTOB C PA3JIMYHBIM THUIOM XUMHUYECKOW CBA3U. CTeENneHb 3IEKTPOJIUTUYECKON
nuccormanuu. CuibHble U clladble  JIEKTPOJAUTh.. OCHOBHBIE TMOJIOXKEHHUS  TEOPUU
3JIEKTPOJINTUYECKON Juccouuanvu. VIOHHbIE ypaBHEHUs peakluil. YCIOBHS MPOTEKaHUs
peaknuu OOMEHa MEXIy OJJEKTPOJIMTaMU 1O KOHLA B CBETE HMOHHBIX IPEICTaBICHUN.
Knaccudukanus nOHOB U X CBOMCTBA.

Kucnotel, ux xnaccudukanus. Jucconuanus KUCIOT U MX CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJIMTUYECKON Juccoruanuu. MoJieKyasipHble M MOHHbBIE YPaBHEHUS PEaKLMl KUCIOT.
B3auMopeiicTBue KHCIOT C METaUIaMU. DJIEKTPOXUMHUYECKUU PAJ HANpPSHKEHU METaJlIoB.
BzaumopeiicTBue KUCIOT ¢ METaUIaMUd M OKCHJIAMHU METauioB. B3anmoneincTBue KHUCIOT C
OCHOBAHUSIMHU - peaklys HeuTpainsanuu. B3aumoneicTBue KUCIOT ¢ cossiMu. Vcnonb3oBaHue
TaOJIMLBI PACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanus, ux kinaccudukanus. J(uccommamnusi OCHOBaHUN UM HMX CBOWCTBA B CBETE
TEOPUU DIIEKTPOJIMTHYECKONW JHCCOLMAUUH. B3auMoJelicTBUEe OCHOBaHUWA C KHCJIOTAMH,
KHCJIIOTHBIMH ~ OKCHJIaMH W cojisiMu. Mcmonbp3oBaHue TaONUIBI  PAacCTBOPUMOCTH ISt
XapaKTEPUCTUKU XUMHUYECKMX CBOWCTB OCHOBaHMU. Pa3imoxkeHune HepacTBOPUMBIX OCHOBAaHMM
npu HarpeBaHuu. Conu, ux kiaccupukanus u auccoruaius B cere TOJl. pa3nuYHBIX TUIIOB
cosieii. CBOICTBa COJIel B CBET€ TEOPHH DJIEKTPOJUTUUYECKON aucconuanuu. BzaumopeicTBue
COJIEN ¢ METaJNIaMU, YCJIOBUS MPOTEKAHUS ATUX peakiui. BzaumoaencTeue coneit ¢ KuCIoTaMu,
OCHOBaHUSMU M coJisiMH. lcmonb3oBaHuE TaOMHIBI PAaCTBOPUMOCTH JUISL XapaKTEPUCTHKU
XUMHUYECKHX CBOMCTB coleil. OOoOmieHne cBeAeHH 00 OKCuAax, HUX Kiaccudukamuu u
XMMHYECKUX CBOMCTBax. ['eHeTHueckue psiabl METAIIOB M HEMETAUIOB. [ eHeThdeckasi CBS3b
MEXK]y KJIacCaMU HEOPraHWYeCKuX BemecTB OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OmnpeneneHrue CTENEHW OKHCIEHUS IS AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HBIX
kiaccoB. Peakuuu monHoro ooMena m OBP. Oxucnutens M BOCCTAaHOBHUTENb, OKHUCICHHE WU
BOCCTAHOBJICHUE.

Peakiiun noHHOTO OOMEHA M OKUCIUTEIHPHO-BOCCTAHOBUTENbHBIE peakiinu. CocTaBIeHUE
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJAOM DIIEKTPOHHOTO OalaHca.

CBoiicTBa MPOCTHIX BEUIECTB - METAIOB U HEMETAJUIOB, KHCJIOT M COJE€l B CBETE
npelIcTaBieHuid 00  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  Ipoueccax. JleMoHcTpamuu.

HcnpiTanne  BemIECTB W KX  PAacTBOPOB  HAa  3JIEKTPOINPOBOIHOCTh.  3aBHUCHUMOCTH



3JIEKTPONPOBOTHOCTA YKCYCHOM KHMCJIOTHI OT KOHIIEHTpauuu. B3auMoelcTBue MHKA C CEpoid,
COJISIHOM KucioTOH, XaopuaoM meau (I1). 'openne maruus.

JlabopaTopHble onbIThl. 18. Peakiuu, xapakTepHble JUisl paCTBOPOB KUCIOT (COJSTHOM
unu ceproit). 19. IomydyeHue u CBOMCTBA HEPACTBOPUMOTO OCHOBAHHUSI, HAIPUMEP THAPOKCH]IA
meau (II). 20.B3aumopeiicTBue pacTBOPOB XJIOpU/A HATpUs W HHUTpaTa cepedpa. 21. Peakuun,
XapakTepHbIe I PACTBOPOB IMIejouel (TUAPOKCUIOB HATpusi wid Kaiusi). 22. Peakuwuw,
XapakTepHbIe JUIsi pacTBOpoB coiiek (Hampumep, mia xuopuaa meau (II)). 23. Peakuwun,
XapaKTepHbIe JUIsI OCHOBHBIX OKCHUIOB (Hampumep, Ais okcuaa kamplus). 23. Peaxium,
XapaKTepHBIE U1 KUCIOTHBIX OKCUIOB (HapuMep, Uil YTIEKUCIIOro ra3a).

IIpakTuyeckass pa6ora Ne 5 Pemenue DxcriepuMeHTaIbHOE 3a7ad IO
TO»

9kiacc (24 B Hegero 68uacon)

Benenune. OOmasi XapakTepUCTHKAa XHMHYECKHMX 3JJ€MEHTOB M XHMHYECKHX
peakuuii. Ilepuoanyecknii 3akod u Ilepuoanueckas cucrema XuMH4YeCKHX djieMeHTOB /I,
N. Menaeneena (13 u)

XapakTepucTuKa 3JIeMEeHTa 0 ero nojoxxkeHuto B Ileproanueckoil cucreMe XMMUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KUCIOT, OCHOBAHMI U COJIEH B CBETE€ TEOPUU
ANEKTPOIUTUYECKON JUCCOLNMAIMN M OKHUCJICHHUSI-BOCCTaHOBJICHMs. [IOHSATHE O TMepexoaHBIX
anemeHTax. AMpoTepHOCTh. ['eHeTHYECKUH sl TepeXoIHOTO eMeHTa. [leproauyeckuii 3aKoH
u llepmogmueckas cucrema xumuuyeckux odneMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3aIys )KUBOW M HEXUBOW MPUPOAbl. XUMUUECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKUE OJJIIEMEHThl B KJIETKAaX JKMBBIX OpPraHU3MOB. Makpo- U MHKPOIJIEMEHTHI.
O06o061ieHre CBeIEHUH O XMMMUECKHUX peakuusax. Kimaccudukanus XUMHUYECKUX peakiuil mo
pa3MYHBIM TPHU3HAKAM: «UUCIO M COCTaB pEarupymoIiux H 0O0pa3yrolIuxcs BeIIeCTBY,
«rermnoBor  dPQexT», «HampaBlIEHUE», «U3MEHEHHE CTENEeHEeH OKHCIEHUS JIIEMEHTOB,
00pa3yromux pearupyromue BemecTBay, «paza», «ucroibp30BaHue KaTanmuzaTopay. [loHsTue o
CKOPOCTH XWMHUYECKOW peakiuuu. DaKkTophl, BIUAIONIME HA CKOPOCTh XUMHUYECKHUX DPEAKITHH.
Karanuzatops! u katanus. UHrubutopsl. AHTHOKCHIAHTHL. JleMoHCcTpanuu. Pa3znuunsie hopMbl
tabmuusl J[. 1. MenneneeBa. Mojenu aroMoB 3J1eMEHTOB |— 3-ro mepuojoB. 3aBUCUMOCTD
CKOPOCTH XUMHYECKON pEeakIuu OT MPHUPOJbI PEarupyrolux BeIIeCTB, OT KOHIICHTPAIlUU
pearupyrommx BEMIECTB, OT IUJIOMAIN COTMPUKOCHOBEHHS PEArupPYyIOIINX BEIIECTB («KHUTISITUAN
CJIOi»), OT TEMIIEPaTyphl pearupyromux BEIeCcTB.

JlabopaTopuble onbIThbl. 1. ITlomydeHue ruApokcHaa LHUHKA M HCCIEJOBAaHUE €ro
CBOMCTB. 2.MonenupoBanue noctpoeHus [lepuoauyeckoil CUCTEMBI XUMUYECKUX 3JIeMEHTOB /I,

N. Menneneena. 3. 3amenieHue xene3oM Meau B pactBope cyiabdara meau (I1). 4. 3aBucumocTs



CKOPOCTH XMMHMYECKOM peakuuyu OT MPUPOABl pPEarupyrollux BEIIeCTB Ha MpUMeEpe
B3aMMOJICMCTBUS KHUCIOT C MeTajlaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakluu OT
KOHLEHTPAllU pPEarupyrolIuX BELIECTB Ha INpPUMEpPE B3aUMOJEHCTBUS LMHKA C COJITHON
KHCJIOTOM pa3IMyHOM KOHIEHTpauMH. 6. 3aBHCHUMOCTb CKOPOCTHM XHMHUYECKOW pEaKLHH OT
IJIOIIA M CONMPUKOCHOBEHHS PEArMPYIOIIMX BELIECTB. 7. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuuy OT TEMIIEPATyphbl pearupyroIMX BELIECTB HA IMPUMEPE B3aUMOJEHUCTBUS OKCUIA MEIU
(I) ¢ pacTtBopoM cepHOH KHCIOTBHI pa3iMYHOM TemmepaTypsl. 8. PasnoikeHue nepokcuia
BOjIOpoJia ¢ momompio okcuaa mapranmna (IV) u karanasel. 9. OOHapyxkeHHE KaTanasbl B
HEKOTOPBIX MUILIEBBIX POIYKTaX.

Tema 1. Metassl (16 4)

[Tonoxenne meraioB B llepuogmyeckon cucreme xumMuyeckux sieMeHtoB /[[. .
MenneneeBa. Merauinueckasi KpUCTAINIMYECKAs PEIIETKA U METAIUINYECKasi XUMUYECKasl CBA3b.
OO6umwme ¢usnueckue cpoiictBa MeTtauioB. CIulaBbl, UX CBOICTBa M 3HaueHUE. XUMHUYECKUE
CBOICTBA METa/NIOB KaK BOCCTAaHOBMUTEJIEH, a TakkKe B CBET€ UX [OJOXKEHUS B
ANEKTPOXUMUUYECKOM PSIy HaIpspDKeHUH MeTaimioB. Koppo3usi MeTamioB u crnocoObl 00pbObI ¢
Heil. Metasuiel B npupoe. O0uue crnocoOsl ux noiaydeHus. OOmias XxapakTepuCTHKa IET0YHbIX
MmetauioB. Mertamnel B mpuponpe. OO6mme cnocoObl ux mnomydeHus. CTpoeHHEe aTOMOB.
[[lenouyHble MeTaIbI — MPOCTHIE BellecTBa. BaxHelne coeAMHEHNs IET0YHbIX METAJIOB —
OKCHUJbI, TUAPOKCUABI M COJIM (XJIOpUAbI, KapOOHAThl, Cylb(aThl, HUTPATHI), UX CBOICTBA U
OpUMEHeHHe B HapoAHoM xo3siictBe. Kamuitnble ynoOpenus. OOmas XapakTepHCTUKa
an1eMeHTOB TnaBHOM noarpynmns! II rpynnel. Ctpoenue atomoB. Illenoyno3eMenpHble METaIIbI
— MpocCThie BellecTBa. BakHeline coelrHEHUs LIeNIOYHO3EMEIbHBIX METAJUIOB — OKCH/IBI,
TUAPOKCUBI M COJH (XJIOpHJIbI, KapOOHATHI, HUTPATHI, Cynb(arsl, Gocdarbl), UX CBOWCTBA U
IpUMEHEHHE B HapOJHOM Xo3siiicTBe. AnmoMuuuii. CTpoeHne aroma, GU3nveckue U XUMHYECKHe
cBo¥icTBa npoctoro BemiectBa. COeIMHEHUs AIFOMUHUS — OKCHUJ U THJIPOKCHU, UX aM(pOTEPHBIH
xapakrep. Baxneimue conu amomunus. [Ipumenenue antomMuHus U ero coenrHeHuil. JKeneso.
Ctpoenue atoma, (pu3mdyeckue W XMMHUYECKHE CBOMCTBA IMPOCTOTO BemecTBa. [ eHeTHUeckue
psanel Fe+2 u Fet+3 . Baxkdeiimue conu »xene3a. 3Hau€HUE Kejle3a M €ro COCAMHEHUH s
IOPUPOIBI M HApOIHOTO X03siiicTBa. JleMoHcTpanuu. OOpasibl MET0YHbIX U HIeT0OYHO3EMETbHbIX
MetauioB. OOpa3iel  craBoB. B3aummonelicTBHE HATpus, JHUTHS W KalblUsg C BOJOH.
B3anMopeiicTBrue HaTpus U Mardus ¢ KUCJIOpPOoIoM. B3anMoaeincTere MeTaJuioB ¢ HEMETAIIIIAMU.
[Tonyuyenue runpoxcuoB xenesa (11) u (III).

JlabopaTopusblie onbIThl. 10. B3auMonelicTBrue pacTBOPOB KUCIIOT U COJIEN C METAJIIIAMH.
11. OsnakomiieHue ¢ pynamu skeneza. 12. OxpamimBaHue€ IUIAMEHU COJISIMU IIEJIOYHBIX

MetaiioB. 13. BzaumopeiictBue Hatpusi ¢ Boaou. l14.IlomydeHwe THUAPOKCHUIA KaJIbLUS H



uccienoBane ero cBoicTB. 15. IlomyueHue runpokcuaa aJllOMHHUST M HCCIEIOBAHUE €ro
cBoiicTB. 16. B3aumonelicTBue xeneza ¢ coisiHOM kucinotoi. 17. IlomyueHue TuapOKCHIOB
xenesa (1) u (II) u uzyuenue ux cBOMCTB.

IIpakTuyeckasi padora Nel «IlomyyeHue ampOTEpPHOTO THAPOKCHIA U HCCIEAOBAHUE
€ro CBOMCTB»

IIpakTnyeckas padora Ne2 KayecTBeHHbIE peaKIIMM HA MOHBI JKEJI€3a

Tema 2. Hemerananl (26 4)

OOmiasi xapakTepuCTHKa HeMeTalyioB: TmosiokeHue B Ilepuogmueckoit cucreme
xumuueckux — anementoB  J[. W.  MenneneeBa,0cO0EHHOCTH ~ CTPOEHUSI  aTOMOB,
anekTpooTpuraTesibHOoCcTh (D0) Kak Mepa «HeMeTaluTm4HocTu», psag 0. Kpucramimueckoe
CTPOEHHE HEMETAJIJIOB — MPOCThIX BemlecTB. Aiorponus. dusndeckue cBocTBa HEMETALIOB.
OTHOCUTENBHOCTh MOHATHH «META» U «HeMeTai». Bomopoa. Ilomoxenwe Bomopoaa B
[Tepuoanueckoit cucrteme xumuueckux sjaemeHToB [[. WM. MenpaeneeBa. Ctpoenue aroma u
MoJieKynbl. du3nyeckue U XMMHUYECKUE CBOMCTBA BOJOPOJA, €ro IOJyY€HHUE U IPUMEHEHUE.
Bogna. Crpoenue monexyinsl. Bomoponnas xumuueckas cBsizb. Pu3MUYECKHE CBOMCTBA BOJbI.
AHomanuu cBOMCTB BoAbL. ['uapodumnbHbie U ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOWCTBA
Bosbl. KpyroBopor Boxabl B mpupone. Bomoouuctka. Aspanust Bozbl. bbITOBbIE (DUIBTPHI
Munepanphbie  Bojabl. JlucTwiuiMpoBaHHas BOJa, €€ IOJNy4eHHEe U mnpuMmeHeHue. OOmas
xapakTepucThka raisoreHoB. CtpoeHue aromoB. [IpocTeie BemiecTBa U OCHOBHBIE COEAMHEHUS
raJloreHoB, WX cBoicTBa. Kparkue cBenenus o xiope, 6pome, ¢rope u ioxe. [Ipumenenue
TaJIOTEHOB M MX COEJUHEHHMHM B HapoaHoOM xossiictBe. Cepa. CTpoeHue aroma, ajIOTPOIHS,
CBOMCTBa W mNpuMeHeHue pomOuyeckor cepbl. Okcuasl cepol (IV) u (VI), ux momyuenue,
cBoiicTBa U nmpuMeHeHue. CepHas KHCIIOTa U €€ COJIM, X IPUMEHEHUE B HAPOJIHOM XO35HCTBE.
ITponsBoacTBo cepHOM KHCHOTHL. A30T. CTpoeHHE aTOMa M MOJIEKYJBI, CBOWCTBA IPOCTOrO
BellecTBa. AMMMAaK, CTPOEHHE, CBOWCTBa, MOJyuyeHHWe MU mpuMmeHeHue. Coind aMMOHHA, HMX
cBorictBa u mpumeHeHnue. Oxcuasl azora (II) m (IV). AszotHas kucnora, ee CBOWCTBa U
npuMeHeHre. HuTpatbl M HUTpUTHI, mpobiemMa UX COJAEpKaHUS B CEIbCKOXO3SIMCTBEHHOMN
npoaykiuu. A3otHele ynoopenus. @ocdop. CTpoeHre aToma, alsIOTPONHs, CBOWCTBa Oeoro u
KpacHoro Qocdopa, ux npumeHenue. OcHOBHbIE coequHeHus: okcul ¢ocpopa (V) u
optrodochopHas kucinorta, ¢ocdarel. DochopHsie ymoOpenus. Yriepoa. CTpoeHne aroma,
ajtoTpomnusi, cBoiicTBa Moaudukanuii, npumenenue. Okcunpl yriepoaa (I1) u (IV), ux cBoiictBa
U npuMeHenue. KapOoHartsl: KanbLuT, cosla, MOTAIll, UX 3HAaYEHUE B IPUPOJIE U )KU3HU YETIOBEKA.
Kpemuuii. CtpoeHue aroma, KpUCTANIMYECKUI KPEMHUM, €ro CBOMCTBA U NMpuMeHeHne. Okcny
kpemuus (IV), ero npupomnbsie pazHOBUAHOCTH. CUIMKATHI. 3HaUYE€HHUE COCAMHEHUN KPEMHHUS B

KUBOW M HexuBOW mpupone. [loHsATHE O CHUIMKATHOM NPOMBINIIEHHOCTH. [leMOHCcTpanuu.



OOpa3ibl TaJOreHOB — TMPOCTBHIX BEHIECTB. B3anMmojelcTBHE TaJOTEHOB C HATPHEM, C
anoMuHueM. BeiTecHEHHE xJI0poM Opoma MM MOJAA U3 pacTBOPOB UX cojeil. Bzaumoneiicteue
CEpbI C METAJIJIaMH, BOJIOPOAOM U KUCIOpoAOM. B3aumoaeiicTBie KOHIIEHTPUPOBAHHOM a30THOM
KHUCIIOTHI ¢ Menpto. [lornomienue yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBneHue
Meau u3 ee okcuaa yrieM. O0pasibl NpupoJHBIX COEAMHEHUN XJ10pa, cephl, pocdopa, yriepona,
kpemHusi. OOpa3Ipl BAXKHEUIITNX /I HAPOIHOTO XO03SUCTBA Cylb()aToB, HUTPATOB, KAPOOHATOB,
docdaros. O6pa3ibl cTEKIIa, KEPAMHUKH, [IEMEHTA.

JlaGoparopubie onbIThl. 18. [lonydyenue u pacno3naBanue Bogopoaa. 19. I'maparamus
o6e3BoxxeHHOTO cynbdara meau (II). 20. O3HaKOMIIEHHE ¢ COCTaBOM MUHEpaIbHOW BOJBI. 21.
KauectBennas peaxius Ha rajioreHUA-UOHBL. 22. [lomydyenune u pacrno3HaBaHue Kuciaopojaa. 23.
['openue cepbl Ha Bo3nyxe U B kuciopojne. 24.CBoiicTBa pa30aBiIeHHON CEPHON KHUCIOTHI. 25.
N3yuenue cBoiicTB ammuaka. 26. PacriosHaBanue coneil ammonus. 27. CBoiicTBa paz0aBieHHON
a30THOM KHUCIOTHI. 28. B3aumopaeiicTBUe KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJblo. 29.
I'openne docdopa Ha Bozayxe u B kucnopone. 30. Pacno3snaBanue gocdaros. 31. I'openune yris
B kuciopone. 32. IlomyueHue yroapHOM KHCIOTHI M H3ydeHHe ee cBoiicTB. 33. Ilepexon
kapOoHaToB B TuipokapOoHaThl. 34. Pasznokenue rumpokapOonara Hatpus. 35. [lomydenue
KPEMHEBOU KUCIJIOTHI M U3yYEHHE €€ CBOMCTB.

IIpakTnueckas padora Ne 3 «PemieHue -SKCIEPUMEHTANBHBIX 3a/ad IO TEMeE:
«[Toarpymnmna kuciaopoaa»»

IIpakTnyeckas padora Ne4d «PemeHne -SKCIEPUMEHTAIBHBIX 3a7ad IO TEMeE
«Iloarpymnmna azota»»

Tema 3. [lepBoHauyajibHbIe CBeIeHUS 00 OPraHUuYecKUX BellecTBax. (44)

[lepBoHayanbHbIE CBEIEHUS O CTPOCHNUN OPraHUYECKUX BEIECTB. YTJIEBOJOPO/IbI: METAH,
3TaH, OTWIEH. Hcmounuku  y21e6000p0o008:  NPpUpOOHblli  2a3,  Heghmb,  Y2Oib.
Kucnopoaconepkamue COeAMHEHUS: CHHUPTHI (METaHOJ], 3TaHOJN, TJIMLEPUH), KapOOHOBbIE
KHUCIIOTHI (YKCYCHasi KHCJIOTa, aMUHOYKCYCHAsl KHCJIOTa, CTEApPUHOBAs M OJIEMHOBAS KUCIIOTHI).
buonoruueckn BajkHblEe BeIIECTBA: JKUPBI, TIJIIOKO3a, O€NkU. Xumuueckoe 3acpsazHeHue
OKpydHcatoujeti cpeobl U e20 NOCAe0CmaUs.

Tema 4. O6001meHHe 3HAHUI IO XUMHH 32 KYPC OCHOBHOM IIKOJIBbI. (9 1)

[Iepnonnueckuit 3axkoH u Ilepmoamueckass cucrema Xumu4eckux snemeHTtoB JI. .
MenneneeBa. ®du3znyeckuii CMBICT NOPAJKOBOTO HOMEpa 3JIEMEHTA, HOMEpPOB NEpHOJda U
rpynnbl. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB JIEMEHTOB M HMX COEIMHEHUN B IEPUOAAX U
rpynmnax B CBETE€ IPEJICTaBICHUM O CTPOEHHM aTOMOB 3JIEMEHTOB. 3HAUEHHUE MEPUOJUYECKOIO
3aKoHa. BUJIbl XUMHYECKUX CBSI3€W M THUIIBI KPUCTAJUIMUECKUX pelIeToK. B3auMocCBs3b CTpOeHUs

u cBoiicTB BemecTB. Kiaccudukanus XuMU4ecKiX peakiuii mo pa3inyHbIM IpU3HaKaM (YUCIIO0 U



COCTaB PEAarupyroIux U o0pa3yroolXxcs BELIECTB; HAIMYME TPAHULBl paszfena (as; TerioBoi
3¢ deKT; n3MeHeHne CTeNeHell OKNUCIEHUs aTOMOB; MCIOJIb30BaHUE KaTallN3aTopa; HallpaBICHUE
npotekanus). CKOPOCTh XMMUYECKHX peakiuii M (akTopsl, Biustonme Ha Hee. OOpaTuMocTh
XMMHUYECKHX PEaKUMUH U crocoObl CMEIIEHUsT XMMHUYECKOro paBHOBecHs. [IpocThie u CloXHbIE
BellecTBa. Meramibsl U HeMeTallibl. ['eHeTHuueckue psijibl MeTalia, HeMeTaunia U MepexoqHOro
metasuia. OKCHIBI U TUAPOKCHIBI (OCHOBAHUS, KHCIOTHI, aM(pOTEpHbIE TUIAPOKCHIBI), conn. Mx
cocTaB, Ki1accupUKaus U o0IIMe XUMHUYECKUE CBOWCTBA B CBETE TECOPHH DJICKTPOIUTHUECKOU

JUucConranr U OKUCIUTEIIbHO-BOCCTAHOBUTECIIBHOT'O IIPpOLECCa.

TemaTHuyeckoe NVIAHUPOBAHUE

8 kiacc (724, 2 yaca B HeeJ110), pe3epBHOe BpeMs 2 yaca

HaumeHnoBaHue pa3jiesioB, TeM Koua-Bo yacos | IIpakruyeckue
padoThI

Baenenue 5 1

Tema 1. ATOMBI XUMHUYECKHUX DJIEMEHTOB 9

Tema 2. [IpocThie BelecTBa 6

Tema 3 . CoequHEHU XUMAYECKUX DJIIEMEHTOB 14 1

Tewma 4. 3menenus, mpoucxoAsIiye ¢ BelecTBaMu 15 2

TevMa 5. Teopust 3JIEKTPOIUTUYECKOU ,I[I/ICCOI;II/IaI_II/II/I " 23 1

CBOMCTBA KJIACCOB HEOPTAHMYECKUX COSTMHEHUN
Hroro: 72 5

9 knacc (684, 2 yaca B HeleNN0), pe3epBHOE BpeMs 2 yaca

HanmenoBanue pasjaeiios, TeM Kon-Bo yacos | IlpakTuyeckue
padoThl

Beenenne. OOmas  XapakTepUCTHKa XHMHUYECKUX
AJIEMEHTOB M XUMHUYECKHX peakuui. llepuommuecknii

3akoH u [lepuoamueckass cucTeMa  XMMHYECKHX 13

anemenToB /I. 1. Menaeneena
Tewma 1. Meramibl 16 2
Tema 2. Hemeramsl 26 2
Tema 3. [lepBoHayanbHbIe CBEIEHUS 00 OPraHUYECKUX 4
BEIIECTBAX
Tema 4. OOGoOuieHwe 3HaHUN IO XMMHH 32 KypC 9

OCHOBHOM IIIKOJIBI.

Uroro: 68 4




OIEHKA 3HAHUHM U YMEHUH YUAIIIUXCS IO XUMUHA

. YMEHUA PEIIIATh YMEHHSA PELIATS
OTMETKA YCTHBIH OTBET IITHCBMEHHAA PABOTA OKCIIEPUMEHTA/IBHBIE YMEHHA SKCIIEPUMEHTA/IbHBIE PACYETHBIE 34JJAYH
3AJJAIH
OTBeT NOJHBIN U PaGora BbImonHeHa DKCHEPUMEHT OCYILECTBJICH M0 IIIaHy ¢ [Inan pemenus coctaBlieH B mnane pemienus,
MIPaBUJIbHBIN Ha OCHOBaHUU MPaBWJIBHO U MOJIHO HA YYETOM TEXHHKH 0€30MaCHOCTH U MPaBILI MIPaBWJIbHO; PABUIBHO JIOTUYECKOM
HU3YYEHHBIX TEOPUH; OCHOBAHUU M3yYEHHBIX paboThl ¢ BemecTBaMu 1 000pyI0BaHUEM; OCYIIECTBIICH OAOOD paccyXJeHUU HeT
MaTepHai U3JI0XKeH B TEOPETUUECKUX BBICOKUH YPOBEHb C(HOPMUPOBAHHOCTH XUMHUYECKHUX PEaKTUBOB U 0IIu00K; 3a/1a4a pelicHa
OTIpENICIICHHON JIOTHIECKOH TIOJIOXKCHUH, B SKCIEPUMEHTANBHBIX YMEHHH (YUCTOTA 000pyI0OBaHNUS; TaHO OJTHOE PpaMOHAITBEHBIM
«5» MIOCTIEIOBATENEHOCTH, OTIpeNIeIeHHON JIOTHIecKoi | pabodero Mecra, MOpsSAOK Ha CTOJIE, 0OBSICHEHUE U C/ICTaHBI croco0oM.
JTUTEPATYPHBIM SI3BIKOM; MOCTIeI0BATENBHOCTH, SKOHOMUSI HCTIOIB3YEMBIX PEAKTHBOB U JIp.); | MPaBIJIBHBIC BBIBOJBL.
OTBET CAMOCTOSITCIIHLHBIH. JUTEPATyPHBIM S3BIKOM, muchbMeHHas pabota (oTaeT 00
CaMOCTOSITEITBHO. SKCIEPUMEHTE) BEIIOJIHEHA ITOJTHOCTBIO,
CZIeJTIaHbl IIPaBUIIbHbIE HAOIIOACHUS U
BBIBOJIBI.
OTBeT NOJHBINA U Pa6ota BbInonHEeHA OKCIIEpUMEHT BBINOJIHEH MTOJTHOCTHIO C [Inan pemenus cocTaBiieH B nnane pemenns,
MIPaBWJIbHBIN Ha OCHOBaHUHU MIPaBUIIBHO, B HEH Y4ETOM HpaBHUJI TEXHUKH O€30MIaCHOCTH, IPU | MIPaBUIILHO; MPABUIIEHO JIOTHYECKOM
HU3YYECHHBIX TEOPUH; JIOTTYIIICHBI JIBE 9TOM JIONYIIEHbI HECYIIECTBEHHBIE OIINOKN OCYIIECTBIICH OAOOD paccyXJIeHUU HeT
MaTepHall U3JI0KEH B HECYLIECTBEHHBIE OIIMOKN | TIpH paboTe C BElIECTBAMH U XMMHUYECKHX PEaKTHBOB U omuOOoK; 3a/1a4a peneHa
«b» ONPEICIICHHOM JTIOTHYECKOM (wu 1Ba HEXapaKTEPHBIX 000py/JI0BaHHEM; B TUCBMEHHOM OTYeTE 00 000pyI0BaHUS; MOMYIICHBI IBE | HEPAIMOHAIBLHBIM
MOCTICIOBATENBHOCTH, TIPH (hakra). SKCICPUMEHTE ClICIaHbl IPaBUILHEIC HECYIICCTBCHHBIEC OTUOKH B crocoOoM Wi
STOM JIOMYILEHHBI ABE-TPH HAOIIOICHUS U BBIBOZBI. O0OBSICHEHUH U BBIBOJIAX. JIOTTYTIICHEI 1BE
HECYIIECTBECHHBIC OIITHOKH, HECYIICCTBCHHEIC
HCTIpaBJICHHBIE T10 OIINOKH.
TpeOOBAHUIO YUUTEIIS.
OTBeT NOJHEIA, HO Tipu 3ToM | Pabora BhITIOTHEHA He B xo7e skcniepuMenTa JIoImyIieHa [TnaH perieHus COCTaBICH B mnane penrenus,
JIOITyIIIeHa CyIIeCTBEHHAS MeHee YeM HAIlOJIOBHUHY, CyIIeCTBEHHAs OITUOKA, UCTIPABIICHHAS T10 MIPaBUIBHO; MPABIIHEHO JIOTHYECKOM
omuOKa UK OTBET JIOTTYIIICHBI OJHA TpeOOBAaHHUIO YUMUTEIIS; MICbMEHHBIN OTUeT OCYILECTBIICH NOI00D paccyXIeHUU HeT
«3» HETIOJTHBIA, HECBS3HBII. CylecTBeHHast OIIMOKA UK | 00 SKCIIEpUMEHTE BBIIIOJIHEH MIPAaBUIBHO HE XMMHUYECKHX PEaKTUBOB U OMIMOOK; TOMYIIEHBI
JIBE HECYIIIECTBEHHBIE MEHee 4eM HaIlloJIOBHHY (MMEIoTCS 000pyI0BaHNUS; TOMyIIEeHa CyIIIECTBEHHBIE OIINOKN
OIIMOKH. yIyIEeHus! B 00bICHEHUH U 0(OPMIICHHN CylllecTBEHHas OIINOKa B B MaTeMaTHYECKUX
paboThI). 00BSCHEHUU U BBIBOJIAX. pacuerax.
OTtBeT 00HapyXHUBaeT Pabora BeIMOTHEHA B xoze sxcniepuMeHTa JOMyIIEHbI ABE U JlomyreHsl aBe u 6onee Hmerores
HEMOHMMAaHUE YYEHUKOM MEHBIIIC YeM Ha TMOJIOBHUHY | OoJiee CyIIeCTBEHHBIE OIIMOKU, KOTOPHIC CYIIECTBEHHbIE OLITHOKH B CYIIECTBEHHBIE OIIHOKU
OCHOBHOT'O COZIEPKaHUH WK COAEP>KUT HECKOJIBKO yYalUicst He MOXKET UCIIPABUTD JIAXKe 10 IUTaHE PelIeHUs, ToI00pe B IUJIaHE, JOTMYECKOM
y4eOHOTO MaTepuaa Witk CyIIECTBEHHBIX ONIUOOK. TpeOOBaHUIO YUHTEIIST; MUCEMEHHBIN OTYET O | XUMHYECKUX PEaKTUBOB U paccy>XIeHUH U
«2» JIOTYIIEHBI CYIIECTBEHHbIE MPOAETaHHOW YKCIIEPUMEHTAIBHON paboTe 000pyI0BaHUs, B OOBSICHEHUHN U | PCIICHHU.
OIIUOKH, KOTOPBIC yYaIuiCs BBINIOJIHEH MEHBIIIE YeM Ha TMOJIOBHUHY, BBIBOJIAX.
HE MOKET UCTPABUT NpHU COJICPKHT CYIICCTBCHHBIC OITUOKH B
HaBOJIAIIMX BOMPOCAX 00BsICHEHUH U 0POPMIICHHU PAOOTHI.
YUHUTETIS.
OTcyTcTBHE OTBETA. Paborta He BBIIOTHEHA. OTCyTCTBYIOT y ydaIerocs OkcnepuMeHTa bHas 3a1a4a He | OTCYTCTBHE peIIeHus ’
«1» 9KCIEPUMEHTANbHBIC YMEHUS; TNCHMEHHBIH pemeHa. OTBETa Ha PACYCTHYIO

OTYET 00 IKCTIEpUMEHTAIBHOM paboTe
OTCYTCTBYET

3ajaqy.







