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HJIAHUPYEMBIE PE3YJIBTATBI OBYYEHWA.

JINYHOCTHBIMH Pe3yabTATAMM U3YyYCHHS NpeaMeTa «XUMHUS» ABISAIOTCS CIECIYIOIINE
YMEHHS:

[locTeneHHo BrICTpanBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE:

— 0CO3HABaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHHUS, OOIECTBECHHBIX,
PEIUTHO3HBIX, ATEUCTUYECKUX, KYJIbTYPHBIX TPAIULMH, KOTOPBIE ONPEACIISIOT Pa3HbIE
0OBSICHEHUS IPOUCXOAAIIETO B MUPE;

— C y4€TOM 3TOr0 MHOT000pa3sl MOCTETICHHO BBIPA0ATHIBATh CBOM COOCTBEHHBIC OTBETHI HA
OCHOBHBI€ KU3HEHHBIE BOIPOCHI, KOTOPHIE CTABUT JIMUHBIN )KU3HEHHBIN OTIBIT;

— YUYUTBCA NIPU3HABATH IPOTUBOPEYUBOCTh U HE3aBEPLIEHHOCTh CBOMX B3IVISIIOB HA MUD,
BO3MOKHOCTb UX U3MECHEHHS.

V4YuThCs UCIOIb30BaTh CBOU B3IV bl HA MUDP JJIA 00bsICHEHHS Pa3IMIHBIX CI/ITyaIII/II\/II,
pEeIICHN A BO3HHUKAIOIINUX Hp06H€M " U3BJICHCHUSA ) KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U N3y4aTh B yUEOHHMKaX MO Pa3HbIM MpEIMETaM
MaTtepuai (U3 MaKCUMyMa), UIMEIOIMI OTHOIIEHNE K CBOMM MHTEPECaM.

Hcnonb30BaTh CBOM UHTEPECH! 1)1 BBIOOPA MHAMBHUAYAJIBHON 00pa30BaTeIbHON TPAEKTOPHH,
MOTEHIMAIBHOM Oyymiel npodeccuu u COOTBETCTBYIOIIETO MPOGHIBHOIO 00pa30BaHusl.

[IproOpeTrath ONBIT ydacTus B Jes1ax, IPUHOCAIIUX MOJIb3Y JIFOJISM.

VYYUTBCS CaMOCTOSITEIILHO BI)I6I/IpaTB CTWJIb ITOBCACHU A, IIPUBBIYKH, O6eCHe‘—II/IBaIOHII/Ie
Oe30macHbIi 00pa3 KHU3HU U COXPAHEHHE 37I0POBbS — CBOETO, a TAK)Ke OJIM3KUX JTIOJICH U

OKPYKaIOILHX.

Y4uTbcs caMOCTOATEIbHO IPOTUBOCTOSTH CUTYALIMsIM, IPOBOLUPYIOLIUM Ha MOCTYIKH,
KOTOpBIE YTPOXKAIOT OE30MACHOCTH U 3JI0POBBIO.

Br16upaTh nocTynku, HalleJIeHHbIE HAa COXpaHEHHE U OepeKHOe OTHOIIEHUE K IPUPO/IE,
0COOEHHO >KMBOM, N30erasi MPOTUBOIOIOKHBIX MOCTYIKOB, IOCTEIIEHHO Y4ach U OCBauBast
CTpaTEeruio pallMoOHAILHOTO MPUPOIOIOIb30BAHHUSL.

Yuuthcs yoexxaaTh APYrux Jr0JeH B HEOOXOIUMOCTH OBJIAJICHUS CTPATETHeH parlMOHAILHOTO
MIPUPOIOTIOJIE30BAHUSI.

Hcnmons30BaTh 3KOJIOTHYSCKOE MBIIIICHUE JJIA BBI60pa CTpaTeruu COOCTBEHHOTO IIOBCACHUS B
Ka4yCCTBC OI[HOFI N3 IEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazsumusi TMUHOCTHBIX PE3YJIbTATOB CIIY)KAaT yueOHBIH MaTepua u
MPOIYKTUBHBIE 3aJaHKs yaeOHUKa, HAIIEJICHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHHUE OIICHUBATh
MOBE/ICHHE YEJIOBEKa C TOYKHU 3PEHHSI XUMUYECKON 0€30MacCHOCTH M0 OTHOUICHHUIO K YETIOBEKY
U TIPUpOJIE.

MetanpeaMeTHBIMU Pe3yJIbTaTaMu U3y4eHUs Kypca « XUMUsD) SIBJIAETCS (POPMHUPOBAHUE
YHUBEpCaJIbHbIX yueOHbIX neiictBuit (YVY ).

Peeyiasmuenvie YVII.

CamocrosTenbHO 00HApYXKUBATh U (POPMYIUPOBATH MTPOOIEMY B KIIACCHON M MHAMBHIyalbHOMN
y4eOHOI 1eITeTbHOCTH.

BriaBurath BEpCHUHN PCIICHUA HpO6HCMBI, 0CO3HaBaTh KOHEYHBIMN pe3yJiIbTar, BBI6I/IpaTI:> n3
MPCATIOKCHHBIX U HCKATh CAMOCTOATCIIBHO CPCACTBA JOCTUIKCHUA LICJIN.

CocTaBnsaTh (MHIUBUAYAIHHO WK B TPYIIIE) TUIAH peIIeHus MpoOsieMbl (BBIIOTHEHUS
MIPOEKTA).

[ToxOupath Kk KaxI0# npodieme (3agaue) aAeKBaTHYIO €l TEOPETHIECKYIO MOIETb.



PaboTas no npemioKeHHOMY U CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY, UCTIOJIb30BATh HAPSAY
C OCHOBHBIMH U JIOTIOJIHUTENBHBIE CPEICTBA (CIIPaBOYHAS JINTEPATYPa, CIOKHBIE IPUOOPHI,
KOMIIBIOTED).

[TnanupoBaTh CBOIO MHIUBUAYAIHHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

PaboTaTh 10 caMOCTOATENBHO COCTABJICHHOMY ILJIaHY, CBEPSISICh C HUM U IIEJIbIO I TEILHOCTH,
WCIIPABJISASL OIIMOKU, UCTIONB3YSI CAMOCTOSITEIILHO MTO00paHHBIC CPEICTBA (B TOM YHCIIC U
WuTepner).

CB0OOTHO TTOJTH30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMHU OIEHKH U CAMOOIICHKH, HCXOIS U3
[[EJTM ¥ UMEIOITUXCS KPUTEPUEB, pa3indas pe3yJibTaT U CIIOCOObI ICHCTBUH.

B xoxme MMPpCACTaBJICHHUA ITPOCKTA JaBaTh OLUCHKY €0 PE3yJibTaTaM.

CaMOCTOSTEIIFHO OCO3HABATh IMPUYXUHBI CBOCTO YCII€Xa UJIM HCYCIICXa U HAXOAUTH CIIOCOOBI
BbIXOJa U3 CUTyallUN HCYCIICXA.

YMeTb OIIEHUTH CTETeHb YCIICIIHOCTA CBOCM MHIMBUIYAIbHOM 00pa3oBaTEIbHOM
JEATEIIbHOCTH.

JlaBaTh OLIEHKY CBOUM JIMYHOCTHBIM Kaue€CTBAM U YepTaM XapakTepa («KakoB 51»), OTpeAesaTh
HaIPaBJIEHUS CBOETO Pa3BUTUS («KAKUM 51 XOUY CTaThy», «4TO MHE JUIsl 3TOTO HAJIO CICIIAThHY).

Cpeocmeom popmuposanus peryinsITUBHBIX Y Y [] ciiyxaT TEXHOJIOTHS MPOOIEMHOTO JUaiora
Ha 3Talle N3y4yeHus HOBOTO MaTepHalia U TEXHOJIOTHS OLIEHUBaHUs 00pa30BaTEIbHBIX
JNOCTHXEHUH (y4eOHBIX YCIIEXOB).

Tloznasamenvuvie YVI/I:

AHanu3upoBaTth, CPAaBHUBATD, KJIACCUPUIIMPOBATH U 0000111aTh TOHATHUSA:

- TaBaTh OTPE/ICIICHNE TIOHSATHIM Ha OCHOBE H3yYCHHOTO Ha Pa3IMYHBIX MTPEIMETAaX YUeOHOTO
MaTepuana;

- OCYHICCTBJIATE JIOTHYCCKYIO OIICPAIMIO YCTAHOBJICHUA POJ0-BUIOBBIX OTHOMGHHﬁ;

- 0000111aTh MOHATHS — OCYIIECTRIIATH JIOTHYSCKYIO ONEPAIIHIO IEPEX01a OT MOHSATHS C
MEHBIINM 00BEMOM K HOHSITUIO C OOJIBIIUM 00BEMOM.

CTpouTh JIOTHYECKOE PACCYKICHNE, BKITFOYAIOIIEE YCTAHOBICHHE MPUINHHO -CJICICTBEHHBIX
CBSI3€EH.

CO3I[aBaTb MOJCIIN C BBIACIICHUEM CYIICCTBEHHBIX XapaKTCPUCTUK O6’BCKT3, HpeO6pa3OBI)IBaTB
MOJCIIN C I CJIbIO BBISIBJICHUA O6H_II/IX 3aKOHOB, OIIPECACIAIOIMNX JaHHYIO IPCIMETHYIO 00J1aCTh.

[IpencraBasaTs HHGOPMAIUIO B BUAE KOHCIIEKTOB, TA0JIHUII, CXeM, TpaduKOB.

[IpeoGpazoBbiBaTh HHGOPMAIIUIO U3 OJHOTO BUJA B IPYrOi U BEIOUPATh YAOOHYIO AJis ceOst
bopmy dukcanuu u npeactaieHus uHGopmaruu. [IpeacraBisate HHOPMALIUIO B
ONTUMAJILHOU (POpPME B 3aBUCMOCTH OT aJipecara.

ITonumas no3uIuIo ApPYyroro, pasjm4arb B €ro peynu: MHCHHC (TO‘IKy 3peHI/I${), J0Ka3aTcCJIIbCTBO
(apFYMCHTLI), (baKTBI; TUIIOTE3bl, aAKCUOMBI, TCOPHH. I[J'IH 9TOIr0 CaMOCTOATCIbHO HMCIIOJIB30BATh
Pa3JINIHbIC BUJABI YTCHUA (I/I3yqafomee, IMPOCMOTPOBOEC, O3BHAKOMUTEIIBHOC, HOI/ICKOBOC),
IPUEMBI CITyHIaAHUA.

CamoMy co371aBaTh HCTOYHUKN HH(MOPMALIMU PA3HOTO THUIA U JUIS Pa3HbIX ayTUTOPHI,
coOuroaTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBuiia MHPOPMAIMOHHON 0€30MaCHOCTH.

YMeTh UCIOIB30BaTh KOMIIBIOTCPHBIC U KOMMYHUKAITUOHHBIC TCXHOJIOTUN KAK HHCTPYMCHT
JJIs JOCTHIKEHUS CBOUX LeIe. YMeTh BBI6I/IpaTL AICKBATHBIC 3a1a4U€ NHCTPYMCHTAJIbHBIC
IMporpaMMHO-alIapaTHbIC CPCACTBA U CCPBUCHI.

Cpeocmeom ¢hopmuposanusno3HaBaTenbHbIX Y Y /] ciyxar yueOHBIA MaTepuan u
MPOIyKTUBHBIE 3aJaHus yueOHUKa, HAlleIeHHbIe Ha | —4-i1 TMHUYU pa3BUTHS:

- 0CO3HAHUE PO BemiecTB (1-s TUHUS pa3BUTHSA);



- pacCMOTpEeHNE XUMUYECKHIX MPOIECCOB (2-5 TMHUS PA3BUTHUSA);

- HCII0JIb30BaHUE XUMHUUECKUX 3HAHUH B OBbITY (3-5 JIMHMS pa3BUTHUSA);

- 00BsICHEHHE MHpA C TOYKH 3PEHUS] XUMHH (4-51 JIUHUS pa3BUTHSL);

- OBJIaJICHHE OCHOBaMH METOJIOB €CTECTBO3HAHUS (6O-51 TUHUS PA3BUTHS).

Kommynuxamuenwvie YV/I:

OTcrauBasi CBOIO TOUYKY 3pEHHUS, IPUBOIUTH aPTyMEHTHI, TIOATBEPIK1ast UX (haKTaMH.

B muckyccun yMeTh BBIIBUHYTh KOHTPAPTyMEHTHI, epepa3upoBaTh CBOIO MBICIIb (BJIaCHNE
MEXaHHU3MOM SKBUBAJICHTHBIX 3aMEH ).

YYUTbCS KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATH
OIMOOYHOCTh CBOCTO MHEHHUS (€CIIM OHO TAKOBO) M KOPPEKTHUPOBATH €r0.

[ToHuMast MO3UITUIO JPYTOT0, pa3inyaTh B €r0 Peun: MHEHHUE (TOUKY 3PEHHS ), I0Ka3aTEIHCTBO
(aprymeHTsl), (haKThI; TUTIOTE3bI, AKCUOMBI, TEOPHUH.

VYmeTs B3IJIAHYTh Ha CUTyalluIO C HHOH MO3UIMHU U J0T0BApUBATHCA C JIFOAbMH MHBIX HO3I/IIII/II7L

Cpeocmeom popmuposaHnus KOMMYHUKATUBHBIX Y'Y [] cirykaT TEXHOJIOTHS TPOOIEMHOTO
nuanora (moOyXaaroIuii U NOIBOASIIINN AUajor) U padoTa B MaJIbIX TpyHnax, TakxKe
HCIO0JIb30BAHNE HA YPOKAX 3JI€MEHTOB TEXHOJIOTUH MPOJTyKTUBHOTO YTEHHUSI.

JeBATUKIACCHUK HAYYHUTCH:
* OOBSICHATH CYTh XUMHYECKHUX MPOIECCOB U UX MPUHITUTIUATEHOE OTINYHE OT (PU3UICCKHUX;
* Ha3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIIUA;

* YCTAHABJIMBATH MPUHAUICKHOCTh XUMHUECKOW PEAKIK K ONIPEACTIEHHOMY THITY TTO0 OJHOMY
U3 KI1acCU(DUKAIIMOHHBIX MTPU3HAKOB: 1) MO YMCITY M COCTaBY MCXOHBIX BEIIECTB U MPOIYKTOB
peakiuu (peakiuu COeTMHECHUS, Pa3IOKEeHHS, 3aMeIIeHUsT 1 0OMEHa); 2) TI0 BBIJICJICHUIO UITH
MOTJIOIICHHUIO TETIOTHI (PEaKIIK K30 TEPMHUUECKUE U DHIOTEPMUIECKHE); 3) TI0 U3MEHEHHUIO
CTETICHEeH OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB (PEaKIIMH OKHCIUTEILHO-BOCCTAHOBUTEILHBIC),
4) o o6paTUMOCTH Mporiecca (peakiui 00paTuMbie U HEOOpPaTUMBIE);

¢ Ha3bIBaTb (baKTopI)I, BJIMAIOIIUE HA CKOPOCTh XUMHNYCCKUX peaKHHﬁ;
¢ Ha3bIBaTb (baKTopI)I, BJIMAIOIIME HA CMCHICHUE XUMHUYECKOT'O PaBHOBECHS,

* COCTABJISITh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOLMALIUU KUCIIOT, IEI0Yei, COJei; MOTHbIe
U COKpaliéHHbIe HOHHbIE YPAaBHEHUS peakiuii 0OMeHa; ypaBHEHHsI OKUCIUTEIbHO-
BOCCTaHOBUTEJIHHBIX PEAKIUi;

¢ IPOTrHO3UPOBATh IMPOAYKTBI XUMHUYCCKUX peaKHI/Iﬁ 110 (bOpMy.]'IaM/HBBBaHI/IHM HCXOJHBIX
BCHICCTB, OIIPCACIIATL UCXOJHBIC BCUICCTBA I10 (bOpMy.]'IaM/HaI%BaHI/IHM MMPOAYKTOB pCAKINH,

¢ COCTABJIATh YpPAaBHCHUA peaKuHﬁ, COOTBCTCTBYIOLIUX IMMOCJICA0BATCIBHOCTU (((I_IGHO‘H(G»)
HpeBpaH_ICHI/Iﬁ HCOPraHN4YCCKUX BCUICCTB PA3JIMYHbIX KJIACCOB;

¢ BbIABJIATH B IIPOLECCE SKCIICPUMCEHTA ITPU3HAKHU, CBUACTCIILCTBYOIINUE O IPOTCKAaHUHN
XHMHYECKOH pCaKuunu;

* IPUTOTOBJIATH PACTBOPBI C ONPENEIEHHON MacCCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA;

¢ OIIpPCACIIATh XapaKTEp CPpE€Abl BOJAHBIX PACTBOPOB KUCIIOT U IIeI04YeH 10 H3MEHEHUIO OKpaCKu
HHAUKATOPOB;

¢ IPOBOAWUTDH KAYCCTBCHHLIC PCAKIUU, TOATBCPKIAOINC HAJIMYUEC B BOJHBIX PACTBOPAX
BCIICCTB OTACIBHBIX KATHUOHOB 1 aHHMOHOB.

¢ OpCACIATh MPUHAIICKHOCTh HCOPIraHUYCCKUX BCIICCTB K OMHOMY U3 N3YUYCHHBIX
KJIaCCOB/prHHI METaJlJIbl 1 HEMECTAJJIBI, OKCHAbI, OCHOBAaHUs, KHUCJIOThI, COJIH;

¢ COCTaBJIATH (I)OpMyJ'IBI BCIICCTB 110 UX HAa3BAHUAM,

¢ OpCACIAThL BAJICHTHOCTD U CTCIICHDb OKUCIICHHUA 3JICMCHTOB B BCUICCTBAX;



* COCTaBIATH (OPMYITBI HEOPTaHMUECKUX COSAMHEHUI 10 BAJICHTHOCTSM M CTEIICHSIM
OKHCJICHHS JJIEMEHTOB, a TAaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TA0JIUIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHWI M COJICH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NIECKUX U XUMHUECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJIOB U HEMETAJIJIOB) M MX BBICHINX OKCUOB, 00pa30BaHHBIX JIEMEHTAMHU
BTOPOT'O U TPETHETO IIEPUOJIOB;

* Ha3bIBATh OOLINE XUMUYECKHE CBOMCTBA, XapaKTEpPHBIE [UIsl TPYII OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBATh OOIIIME XMMUYECKHE CBOMCTBA, XapaKTEPHbIE ISl KAXKI0TO U3 KJIACCOB
HEOPraHWYECKUX BELIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* [IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUI M COJICH;

® ONpCACTIATE BEIICCTBO-OKUCIIMTEIb U BEIIECCTBO-BOCCTAHOBUTECIIb B OKUCIMTCIIbHO-
BOCCTAHOBUTCJIbHBIX PCAKIUAX,

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OanaHC (U1 U3Y4EHHBIX PEaKIHil) 1o
MIPEJI0KEHHBIM CXEMaM peaKiuii;

* IIPOBOAUTH na60paTopr,1e OIBITHI, MOATBCPKAAOINEC XUMHUYCCKUEC CBOMCTBA OCHOBHBIX
KJIaCCOB HECOPraHNYCCKUX BCUICCTB,

* MPOBOJMTH JTAOOPATOPHBIE OTBITHI TIO TIOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOJIa, KACIIOPO/Ia, YIIEKUCIIOTO ra3a, aMMHAaKa; COCTABIISITh YPABHEHHSI COOTBETCTBYIOIIUX
peaKuum.

I[eBﬂTI/IKJIaCCHI/[K MMOJYYHUT BO3MOKHOCTb HAYYUTHLCH:

* COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHUS M0 COKPALIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOAUTH IPUMEPHI PEAKIUii, MOATBEPHKAAIOLIUX CYIIECTBOBAHIE B3AaUMOCBSI3U MEXTY
OCHOBHBIMH KJIACCAMU HEOPraHWYECKUX BELIECTB;

¢ IIPOrHO3UPOBATH PE3YJIbTAaThbL BOSI[efICTBHH Pa3IMIHbIX (l)aKTOPOB Ha UBMCHCHUEC CKOPOCTHU
XUMHYECKOH PEaKnuu;

¢ IIPOrHO3UPOBATH PE3YJIbTAaThbL BO3I[CﬁCTBHH Pa3JIMYHbIX (baKTOpOB Ha CMCIICHUEC XUMHYCCKOT'O
PaBHOBECHUAI.

¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOMCTBA BCIIICCTB HA OCHOBE UX COCTaBa U CTPOCHMU,

¢ IIPOrHO3HUPOBATH CIIOCOOHOCTD BCIICCTBA IIPOABJIATL OKHUCIUTCIIbHBIC WJIN
BOCCTaHOBHUTEILHBLIE CBOMCTBA C y‘léTOM CTEIIEHEH OKHUCIICHUS 3JICMCHTOB, BXOJAIIIUX B €TI0
COCTaB,

¢ BbIABJIATH CYIIECTBOBAHUC reHEeTHYECKOM B3aUMOCBSI3HU MCKAY BCIICCTBAMU B pAAY: IIPOCTOC
BCIICCTBO — OKCHUJ — I'HAPOKCHA — COJIb,

¢ XapaKTepUu30BaThb ocoObIe CBOMCTBA KOHOCHTPUPOBAHHBIX CGpHOI’I U a30THOMU KHUCJIOT,

¢ IPUBOJUTH ITPUMCPBI ypaBHeHI/Iﬁ peaKHHfI, JICXKalMX B OCHOBE IIPOMBIIIIJICHHBIX CII0CO00B
MOJIYYCHHA aMMHUAKa, CCpHOfI KHCJIOTBI, YyI'YHA U CTAJIH,

¢ OIIKMCBIBATh CI)I/I3I/I‘leCKI/Ie U XUMHYCCKHUE ITPOLUCCCHI, ABJIAOIIUECH YaCTbIO KPYTOBOPOTa
BCIICCTB B IIPUPOJEC;

¢ OPraHru30BbIBATH, MPOBOAUTH YUHCHHUYCCKUC ITPOCKTHI IO UCCIICAOBAHUIO CBOMCTB BCIICCTB,
HMCIOIIUX BAKHOC IMTPAKTHYICCKOC 3HAUCHUC.

COJEP)KAHUE YYEBHOI'O KYPCA



IloBTOopenue kypca xumum 8 kiaacca (5 u).llepuoanueckuil 3akoH M INEpUOIUYECKAS
cucreMa xuM. 3neMeHToB JI. 1. MenzeneeBa B cBeTe CTpOCHUSA aTOMOB. XHMHUYECKas CBS3b.
Crpoenue BemectBa. OCHOBHbIE KJIacChl HEOPraHUMYECKUX COEAMHEHUN: HUX COCTaB,
knaccugukanus. OCHOBHbBIE KJIACChl HEOPTAaHUYECKUX COCAMHEHUH: uX cBoiicTBa. Pacuérel mo
XUMHUYECKUM YPAaBHEHUSM.

Hemonctparmu. Tabmuna «Bunsr cBszeii». Tabnuna « TUITBI KPUCTAITMYECKUX PEIIETOK

Paznen 1. Muoroo6pasue xumnueckux peaxkuuii (18 ).

Tema 1. Knaccudukanust XMMUYECKHX peakiuii (6 9)

Krnaccudukanuss XUMUYECKUX pPEaKIHid, PEAKIHH COCIUHEHUS, Pa3JIOKCHUS, 3aMCEICHUs,
oOMeHa. OKHCIUTEIIBHO - BOCCTAHOBUTEIBbHBIC peakiuu. OKUCIUTENh, BOCCTAHOBUTEID,
MPOIIECChl  OKUCIICHUS, BOccTaHOBJIeHUs. (CoOCTaBlieHHE YpPaBHEHMM OKHUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIIMA C MMOMOIIBI0 METOa SJIEKTPOHHOTO OaaHca.

Tennosie 3 HEKTH XUMUUECKUX PEAKIIUNA. DK30TEPMUUYECKUE U SHIOTEPMUUECKHUE PEAKIIHH.
Tepmoxumuueckue ypaBHEHHS. CKOPOCTh XUMHUYECKUX peakiuid. DakTophl, BIHUSIONUME Ha
CKOPOCTh XUMHUECKHX peakiuii. [lepBoHavanbHbIe TPEACTABICHHS O KaTaJIH3e.
Jemoncmpayuu./lemoncmpayusi onelmos, SbIACHAIOUWUX 3A8UCUMOCTL CKOPOCMU XUMUYECKUX
peaxkyuii om pasiuyHulX QaxKmopos.

Tabnuywr «Obpamumvle peaxkyuuy, «Xumuueckoe pagnogecuey, «CKopocmb XUMUYECKOU
peaxkyuuy.

Pacuemnvle 3a0ayu. Pacuemvl no mepmoxumudeckum ypagHeHUusM.

Ilpakmuueckaa paooma Nel. H3yuenue eauanus ycioeuii npoeeOeHuUs XuMu4eckoil
Ppeakyuu Ha eé cKopocmo.

O6parumbie peakuun. [TIoHATHE O XUMHYECKOM PaBHOBECHH.

Tewma 2. Dnexrponutudeckas auccoruanus (12 1)

XUMUYECKHE pEaKIHUH, WIyHIMe B BOJHBIX PAcCTBOpax. OJIEKTPOJUTHI M HEIIEKTPOIHUTHI.
HNonbl. KaTnonsl 1 annoHsl. ['upaTHast Teopusi pacCTBOPOB.

DNEeKTPOIUTHYECKasT JWCCOIMANMS KHCIOT, OCHOBaHWH, cojeil. Cnabble W CHJIbHBIC
anekrponuthl. CreneHs Aucconuanuu. Peakiuu MOHHOTO oOMeHa. YCIIOBUS MPOTEKAHUS
peakiuii oOMeHa 10 KOHIA. XHMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEJIMHEHUH B CBETE MPECTABICHUN 00 3NMEKTPOJUTHUYECKON TUCCOLUALUU U OKUCIUTEIBHO —
BOCCTaHOBUTEJIbHBIX PEAKIUAX.

[TonsiTue 0 rUAPOIU3E COJICH.

Pacuémui no ypasnenusm xum. peakyuti, eciu 00HO U3 ewecms 0aHo 8 U3DvIMKe.
Hemoncmpayuu. Hcenvimanue pacmeopoé 6ewecme HA 31eKMPULECKYI0 NPOBOOUMOCTb.
suoicenue uoHo8 8 21eKMpUUECKOM noJe.

Jlabopamopuvie onvimsl. Peakyuu obmena medncoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckaa padoma Ne2. Pewienue 3kcnepumenmanvuvlx 3aoau no meme «Ceoiicmea
KUC10m, 0CHOBAHUIL U COJlell KAK IJIeKMPOIUNLO8).

Koumponvnan paooma Ne 1 no memam «Knaccupurkayusa xumuueckux peaxuyuily u
«Inekmponumuyeckas OUCCOUUAyU.

Pa3nes 2. MHoroodpasue Bemecrs.

Tewma 3. 'anorens! (4 1)

Hemeramnbl. ['anmorensl. [lonokeHne B MEpUOAMYECKONM CHUCTEME XMMUUYECKHX 3JIEMEHTOB,
CTpoeHHe UX aToMOB. HaxoxaeHue B mpupoje.

®u3nueckue M XMMHUYECKHE CBOMCTBA rajoreHoB. [lonydyeHue M mpUMEHEHUE TaJlOT€HOB.
Xnop. duznueckue U XUMHUYECKHE CBOMCTBA xyopa. IIpuMeHeHue xmopa. XJI0pOBOIOPOLI.
®usnueckue cpoictBa. [lonyuenne. ConsiHas kucinota u ee coiu. KauecTBeHHast peakuus Ha
XJIOpUJ — UOHBL. Pacnio3HaBaHue XJIOPHUIOB, OPOMHUIIOB, NOAUIOB.

Hemoncmpayuu.  @uszuueckue ceolicmea  eanocenos. llonyuenue  x10poeooopooa  u
pacmeopenue e2o 8 00e.

Jlabopamopuwsie onvimul. Pacnosnasanue consanou Kuciomol, X10puodos, 6pomMuoos, uooudos u
uooa.

IIpakmuueckaa paboma Ne 3. Ilonyuenue conanoi Kuciomol u uzyuenue eé ceolicmse.



Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. [lonoxxenue B NEPUOIUYECKON CUCTEME XUMHUYECKHUX 3JIEMEHTOB, CTPOCHUE
ux aromoB. Cepa. AimoTpornus cepbl. Pu3nUeckre U XMMHUUYECKHe cBOoMcTBAa. HaxoxxnieHue B
npupone. Ilpumenenue cepol. CepoBomopon. CepoBoJOpoAHAs KHCIOTa U €€  COJIM.
KauectBenHas peakiust Ha cyiabdua- nonsl. Oxena cepsi (1V).

Cepnast kxucimota. XWMHUYECKHE CBOWCTBA pa30aBICHHON W KOHIEHTPUPOBAHHOHN CEpHOM
kucinoTel. KadecTBeHHass peakuus Ha cyiab(paT- HOHBI. XHMHYECKHE PEaKIUH, JeKallue B
OCHOBE MOJIyYEHHUSI CEPHON KHUCJIOTHI B IPOMBIIUIEHHOCTU. [[pMenenue cepHoi KUCIIOTHI.
Hemoncmpayuu. Annomponus Kuciopooa u cepuvl. 3HAKOMCMEO ¢ 00pa3yamu npupooHbIX
cynb@uoos, cyrvphamos.

Jlabopamopnule onvimel. Pacnosnasanue cynoghuo-, cynbgpum- u cyibgpam-uonos 6 pacmsope
IIpakmuueckasn paboma. Pewenue sxcnepumenmanbHulx 3a0a4 no meme « Kuciopoo u cepay.

Tema 5. Azot u pochop (9 u)

Azot u ¢ocdop. IlonoxkeHne B MepUOANIECKON CHCTEME XUMHYECKHX IJIEMEHTOB, CTPOCHHE
UX aTOMOB. A30T, (U3WYECKHE U XUMHUYECKHE CBOICTBA, IOJYyYE€HHUE U TMPUMEHEHHUE.
KpyrosopoTt azora B npupoge. AMMuak. @usnueckue U XUMHUYECKHE CBOMCTBA, MOJy4YEHHE,
npuMmeHenne. Conu aMMOHUsS. A30THasi KUCJIOTa M ee cBoicTBa. OKHMCIUTENbHBIE CBOMCTBA
a30THOM KucioThl. llomydyeHue a30THOW KHCIOTHI B Jlaboparopuu. XUMHYECKHE DPEaKIIHH,
JIe)KaIIMe B OCHOBE IOJIyYEHMS a30THOW KHCJIOTHI B MPOMBINUIEHHOCTH. [Ipumenenue. Comnu.
A3OTHBIE yIOOpEHHS.

®dochop. Ammorponus. Dusudveckne W xummueckue — cBoiictBa. Okcuna ¢ochopa (V).
dochopHast KUCIOTa, €€ COJU U yI0OpeHus.

Hemoncmpayuu. Ilonyyenue ammuara u e2o pacmeopenue 6 6ode. O3naxkomieHue ¢ obpasyamu
NPUPOOHBIX HUMPAmos, gocghamos.

Jlabopamopuvie onvimsl. Bzaumooeticmeue coneu ammonus co wenouamu. O3Hakomienue c
azomuviMu U GochopHuIMU YOOOPEHUAMU.

Ilpaxkmuueckan paooma N5, Ilonyuenue ammuaka u uzyuyenue e2o ceoiicms.

Pewenue 3a0au na onpeodenenue maccogoii (06bEMHOU) 00aU 8bIXO0A NPOOVKMA PeaKyuu om
meopemuyecKu 803MOHCHO2O.

Tewma 6. Yriepon u kpemHu# (8 1)

VYraepoa u kpemuuit. [lonoxeHnrne B MEpUOIUYECKON CHUCTEME, CTPOCHUE aTOMOB. YTJIEpPOJ.
Amtorponusi. dusznueckne W XUMHUYECKHE CBOWMCTBA yriepona. AjcopOmus. YTapHbIM Tas.
VYrnekucnblid ra3. YrojipHas KUCIoTa U ee coyid. KauecTBeHHas peakius Ha KapOOHAT — MOHBI.
KpyrosopoT B npupoze.

Kpemuuii. Oxcun kpemuus (1V). KpemuueBast KUcnoTa u €€ COJH.

Crekino. Ilemenr.

Lemoncmpayuu. Kpucmaniuueckue pewiemxu aimaza u epaguma. 3Hakomcmeo ¢ obpasyamu
NPUPOOHbIX Kapbonamos u cunuxamos. O3HaAKOMIeHUe ¢ PAa3IudHbIMU BUOAMU MONIUBA.
O3HakomieHue ¢ 8udamu cmekid.

Jlabopamopuvie onvimvl. (O3HAKOMIEHUE CO CBOUCMBAMU U  B3AUMONDPEBPAUeHUIMU
Kapbonamos u euopokapbonamos. Kawecmeennvle peakyuu Ha KapOOHam- U CUTUKAM-UOHDL.
Ilpakmuueckaa padoma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u uzyuenue eco ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na évluucnenue maccol unu 06véma NpoOOyKma peaxyuu no U38ecmuol macce
U 06vEMY UCXOOH020 Beuecmaa, Co0epHCauieco NPUMeCH.

Konmpononas pavoma Ne2 no meme «Hememannoiy.

Tema 7. O6mue cBorictBa metamios (11 1)

Meramnel. [lonoxenne B NEPUOAMUYECKON CUCTEME, CTPOEHHUE aTOMOB. MeTayuinyeckas CBs3b.
®dus3nyeckrue CBOWMCTBA. Psij aKTMBHOCTH METaJUIOB.CBOMCTBa MeTaioB. OOIIHe CrIocoObl
noxydyeHus. CruiaBbl METaJIOB.

[llennounble MeTaiuibl. 11o10)keHNE B IEPUOAUYECKON CUCTEME, CTpOEeHHE aTOMOB. Du3nueckue
1 XuMH4ueckue cBoiicta. lIpumenenune. Haxoxaenue B npupoe.



[[lenouno3emenbHbie MeTauibl. [lojloKeHHE B MEPUOAUYECKON CUCTEME, CTPOCHHE aTOMOB.
®usnueckue U xumuyeckue cporcra. Ilpumenenue. Haxoxxnenue B mpupone. Maruuii u
KaJIbLIMK , UX BakHEHIIue coequHenus. KecTKoCTb BOJIbI M CIOCOOBI €€ yCTpaHEHUSI.
Amomunuii. llosoxkeHne B NEPUOJUYECKOM CUCTEME, CTPOCHHME aToMOB. DPu3MuecKue U
xumuueckue cpoiictBa. [lpumenenume. Haxoxknenue B mpupojae. AMQPOTEPHOCTh OKCHIA U
TUAPOKCH/IA aTFOMUHHUSL.

Kenezo. llomoxkeHne B NEPUOAMYECKOM CHUCTEME, CTpoeHHE aToMoOB. Dusndeckue H
xuMHuueckue cBorctBa. IIpumenenume. Haxoxnenue B mpupone. Baxkneilmme coequHEHUS
xKenesza: okcuapl, Tuapokeuipl U conu xenesda (1) u xxenesa (l11). KauectBennas peakuus Ha
VOHBI.

Jlemoncmpayuu. 3naxomcmeo ¢ obpazyamu 8axiCHeWWUX conel HAmpus, Kaaius, NPupoOHbLX
COCOUHEHUll  Kalbyus, pyoamu xcene3d, COeOUHeHUsMU anoMunus. Bzaumooeiicmeue
WEeNOYHDBLX, UWeNOYHO3eMENbHbIX MEemaulos U anoMuHus ¢ 6ooou. Cocueanue dcene3a 8
KUuciopooe u xiope.

Jlabopamopuvie onvimel. Ilomyuenue cudpoxkcuoa anOMuHus u 63aumooelcmeue e2o ¢
kucromamu u wenovamu. Ilonyuenue cuopokcuoos snceneza(ll) u (Ill) u e3aumooeiicmsue ux c
KUCTOMAamu U wjei04amu.

Ilpakmuueckan paboma Ne7. Peuwienue IKcnepumenmanvHulx 3a0ay no meme «Memannvl u
UX COCOUHEHUAN.

Konumponvnasa paooma Ne3 no meme «Odugue ceoiicmea memainos)

Paznea 3. KpaTkuii 0030p BakHeHIIMX OPraHMYeCKUX BelecTB.

[Ipeamer opranmyeckoil xumuu. HeopraHnueckne M OpraHMYeCKHe COCAVHEHUS. YTIEpoa —
OoCHOBa >km3HM Ha 3emsie. OCOOEHHOCTH CTPOEHHS aroMa yriepojJa B OPraHUYeCKHX
COCTMHCHUSX.

VYrneBogoponsl. [IpenensHbie yriaeBomopoasl. MetaH, 3TaH, npomnad. CTpyKTypHbIE (HOPMYITBI
YIJIEBOJOPOI0B. ['OMOIOrnuecKkuil pssl MpeAeabHbBIX YrieBoI0poaA0B. ['oMonoru. dusnyeckue
U XUMHYECKHE CBOMCTBA IMpEIEIbHBIX YIIEBOAOPOAOB. Peakunu ropeHne M 3aMelICHHUS.
Haxoxnenue B mpupose. [Ilpumenenue.

HenpenenbHble yriaeBomOpoabl. DTUIECHOBBIM PAJl HEMPEAEIbHBIX YIIIEBOJOPOJOB. DTHUJIECH.
®usnueckue M XMMHUYECKHE CBOMCTBa 3TWiIeHA. Peakuus mnpucoenuHenus. KauecTBeHHbIE
peakuuu. Peakuus nonumepuzauuu. [lomuatunen. [Ilpumenenue stuiieHa.

ALETWICHOBBIA PAJl HEOPEACNbHBIX YrieBoAopoAoB. AmerwieH. (CBoilcTBa aleTHICHA.
[Ipumenenue.

[IpousBonusie yriaeBoaoponoB. Kparkuii 00630p OpraHMYecKUX COEAMHEHUN: OJHOATOMHBIE
CHUPTHI, MHOrOaTOMHBIE CIUPTHI, KapOOHOBBIE KUCIOTHI, Cl0XKHBIE 3(DUPBIL, )KUPBI, YTIIEBOIbI,
aMUHOKHCIIOTHI, OeKku. Ponb 6e1koB B opranusme.

[lonaTHEe O BBICOKOMOJIEKYJSIPHBIX BeniecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJUMED,
CTPYKTYPHOE€  3BEHO, CTENEHb  MOJUMEPHU3aLHUU. [lonusTUiieH,  MOJUIPOIUIIEH,
MOJIMBUHUIXJIOPHU/L.

Lemoncmpayuu. Mooenu monekyn opeanuyeckux coeOuHeHUtl, cxemvl, maoauybl.

T'openue y2ne000po0o6 u obHapyicerue npooyKmos ux 20peHusl.

Obpa3zyvl Hedhmu u nPpoOyKmoe ux nepepabomxu.

Buoeoonwvimwi no ceoticmeam ocHo8HbIX KIACCO8 euyecma.

Pacuemnvie 3a0auu. Yemanoesnenue npocmetiweti hopmynsl geuecmea no Maccosvim OO0IsAM
91eMeHmO8.

KAJIEHIAPHO —- TEMATHYECKOE IINTAHUPOBAHHE
Xumusa 9 kJjacc 0a30Bblil YPOBEHb(66 yacos).




Ne Tema ypoka Ko.
ypo ya
Ka
1 2
IloBTOpEeHUE OCHOBHBIX BONPOCOB Kypca 8 kiaacca (54.)
1 | [lepuoauueckuii 3aK0oH U nepuoauueckas cuctema xum. snemeHToB /1. 1. MenneneeBa B cBete
CTPOEHHS] aTOMOB
2 | Xumuueckas cBs3b. CTpOCHHE BEIIECTBA
3 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTMHEHHI: X COCTaB, KJIacCU(UKAIUS
4 | OCHOBHbIE KJ1acChl HEOPraHUYECKUX COETUHEHMI: UX CBOMCTBA
5 | PacuéTsl N0 XMMHUYECKUM ypaBHEHUSIM
Paznen 1. Muorooopasue xumnueckux peakuuii (18 u)
6 | Tema l. Knaccugurayusi xumuyeckux peaxyuii (6 1)
OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIH.
7 | Peaknuu coemuHEeHNs, pa3IoKeHNUs, 3aMeIeHHsS 1 OOMEHa C TOUYKU 3PEHHUsI OKHCIICHHUS U
BOCCTaHOBJICHHUSI.
8 | TermoBoi 3P PEeKT XUMUISCKUX PEAKITUi. IK30- U SHTOTCPMUICCKUE PEAKIIUH.
9 | CkopocTh XMMHUYECKHX peakiuii. [leppoHavanpHbIe TPECTABICHUS O KaTaIH3e.
10 | lpakTuyeckas padora Nel. U3yuyeHue BIUsIHUS YCJIOBHI MPOBeIeHU XHMHYECKOH peaKuu Ha
€€ CKOPOCTb.
11 | O6paTumsbie U HeoOpaTuMble peaklnu. [IoHsATHE O XUMHUYECKOM paBHOBECHH.
12 Tema 2. Dnexmponrumuyeckas ouccoyuayus (12 1)
CymHoCTh npolecca JIEKTPOJTUTHYECKON TUCCOLMAIUH.
13 | DnexTpoauTHYECKast TUCCOIUAINS KICIIOT, OCHOBAHUN U COJICH.
14 | CnaOble u cuIbHBIC ANEKTPOJNUTHI. CTENEHBb AMCCOIMAIIHH.
15- | Peakuuu noHHOTO OOMEHA M YCJIOBHS MX NMpoTeKaHus./L.O. No 1. Peakyuu obmena mesxicoy pacmseopamu
16 | anexmponumos
17- | Xumudeckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCTUHEHHI B CBETE IIPEICTABICHU 00
18 | ’eKTPOJUTHYECKON AUCCOIUAIIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUSIX.
19 | T'maponus coneil.
20 | IIpakTuyeckas padora Ne2. PeiieHune 3KCnepuMeHTAJbHBIX 3a/1a4 10 TeMe «CBoOHCTBA KHCJIOT,
OCHOBAHUI M COJIeH KAK 3JIEKTPOJUTOBY.
21 | Pacuémwi no ypasHeHusm Xum. peakyuil, eciu 0OHO U3 euecms 0aHo 6 uzovlmke.
22 | O6o0meHue U cucTeMaTu3aus 3HaHui 1Mo TemaM «Kiraccupukanuss XaMHIeCKUX PEeaKIuiiy 1
«DQNEKTPOIUTUYECKAS] TUCCOLIMALIUS.
23 | Kontpoannas padora Ne 1 o remam «Kitaccupukanuss XaMu4ecKUX peaknuiing u
«DJIEKTPOJUTHYECKAS TUCCOLHATMS.
Pa3nen 2. Muorooopasue Bemectn (38 )
24 | Tema 3. I'anocenst (4 u)
OO6mas xapakTepucTuka HeMeTaioB. [lonokenne rajioreHoB B epuoANYECKON TabIuIle U CTPOSHHE
nx aroMoB. CBOWCTBA, OJyYEHHE U TPUMEHEHHE TanioreHoB. Xuop.J1. 0. Ne 2. 3nakomcmeo ¢
o0bpazyamu npUpOOHbIX COCOUHEHUN HeMEeMALI08 (XIopudamu, cyibpuoamu cyrvpamamu,
HUmMpamami,)
25 | ConsHas kucnora u € conmu./LO. Ne 3. Kauecmeennas peakyus Ha X10puo-uoH
26 | lIpakTuyeckas padora Ne3. [TosrydeHue coyIsiHON KHCJIOTHI M H3yUeHHE eé CBOWCTB.
27 | Tema 4. Kucnopoo u cepa (6 )
[TonosxeHne KUCIOPOa U Cephbl B MEPHOANYECKON CUCTEME XUMUYECKHUX JIEMEHTOB, CTPOSHHE UX
atomoB. Cepa.
28 | CepoBonopoa. Cynbhusl.
29 | UroroBas KOHTpoJIbHAs paboTa 3a 1 momyroue.
30 | Oxcun cepsl (IV). CepHucras KUCIOTa U €€ COJIH.
31 | Okcun cepsl (VI). Cepnas kucnora u e€ conu./LO. Ne 4

— HEKOmMopble XUM. ceoticmaa CepHOIZ Kucijiomsl,




- KayeCmeeHHA: peaKyusl Ha cyﬂbqbam-uoy

32 | OkucaUTEIbHBIE CBOMCTBA KOHIICHTPUPOBAHHON CEPHON KUCIIOTBHI.

33 | IlpakTnyeckasi padora Ned.Penenne sKcniepuMeHTAJIbHBIX 3a/1a4 0 TeMe «Kucaopoa u cepay.

34 | Tema 5. Azom u pocghop (9 u)
[Tono>xenue azota u Gocdopa B MEPUOINIECKON CUCTEME XUMUYECKUX HIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T: CBOICTBA U IPUMEHEHHE.

35 | Ammuak. ®usnueckne u XuMuieckue cBorcTaa. [lomydyenne u npruMeHeHue.

36 | IpakTuyeckas padora Ne5. [ToxryuyeHHe aMMHaKa M H3yYeHHE ero CBOWCTB.

37 | Comu ammonus./L O. Ne 5. Pacno3nasanue Kamuono8 amMmMOHUSL.

38 | Pewenue 3a0au na onpeodeneHue Maccogoll (00bEMHOLL) 00U 8b1X00A NPOOYKMA peakyuu Om
MmeopemuyecKu 803MOHCHO20

39 | A3oTHas KHCIOTA.

40 | Cosn a30THOM KUCIIOTHI. A30THBIE YI0OpEHUsI.

41 | dochop. Ammorporus pocdopa. CpoiictBa Gocdopa.

42 | Oxcun pochopa (V). Dochopras kucnora u e€ conn. ochopusie ynodpenus.JI. O. Ne 6.
3Hakomcmeo ¢ MuHepaibHLIMU Y000PEeHUAMU

43 | Tema 6. Yonepoo u kpemmuii (8 u)
[TooxenHue yriepoia u KPEMHHUS B IIEPUOTUTICCKON CUCTEME XUMUYECKHX 3JIEMEHTOB, CTPOCHUE MX
aTOMOB. YTJIEpOI.

44 | YrapHbIii Ta3, CBOMCTBA, PU3HOJOTHYECKOE ACHCTBUE HA OPTaHU3M.

45 | Yraekucinelit ra3. YroapHas Kuciiota u e€ comu. KpyroBopoT yriepoaa B mpupoae./l. O. Ne 7.
Pacnosnasanue kapoonam-uoHos.

46 | lIpakTudeckas padora Ne6. [Toayuenue okcuaa yriaeponaa (IV) u usyueHue ero cBoicTB.
Pacno3naBanue kapOOHATOB.

47 | Kpemuuii u ero coequnenus. CUiIMKaTHas TPOMBIIUICHHOCTD. JI. O. Ne 8. Ilpupoonvie cunuxkamol

48 | Pewenue 3a0a4 Ha 8blYUCIEHUE MACCHL UTU 00BbEMA NPOOYKMA peakyuu no U38eCmHol macce uiu
00bEMY UCXOOHO20 Beuecmaa, cooepacauieco npumec

49 | O0001enne u cucreMaTusanus 1o reme «Hemerameny

50 | KonTpouabHas padora Ne2 mo teme «Hemera/iibiy».

51 | Tema 7. Obwue ceovicmea memannog (11 1)
OO6mras xapakTepucTuka MetaioB. dusnueckue cBoictBa. CrutaBel MeTaiioB. /I O. Ne 9. 3nakomcmeo
C 0Opasyamu Memasinios u Cniagos (paboma c KoJLIeKYusMu)

52 | HaxoxaeHue MeTasioB B IpUpoJie U oduue cnocoOsl ux nonydenus. [lonstue o metamnypruu. JI O.
No 10. Buimecnenue 00H020 Memaiia Opyeum u3 pacmeopa coiu

53 | XuMHUYECKHUE CBOMCTBA METAILIOB. DJIEKTPOXUMHUYUECKUM Pl HATIPSHKEHUN METAIIOB.

54 | Illeno4Hble METAILIHI.

55 | Maruuii. HlenoyHo3emenbHbIe MeTauIbl. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YyCTPaHEeHHUS.

56 | Amomunuii. Haxoxnenue B npupoje. CoiictBa amomunus. JI. O. Ne [1. 3uaxomcmeo ¢
COCOUHEHUAMU AIOMUHUSA

57 | Kenezo. Haxoxnaenue B mpupojae. CBOMCTBA kee3a.

58 | Coenunenus xenesa. JI. O. Ne 12. 3nakomcmeo c pyoamu sicene3a

59 | IlpakTuyeckasi padora Ne7. PemeHne JKCiepuMeHTAJIbHBIX 327124 M0 TeMe «MeTauibl 1 HX
coeMHEHUs».

60 | O6o0menue u cucremaruzanus o reme «OO0IIre CBONCTBA METAIITIOB)

61 | KourpoabHas pagora Ne3 mo teme «O01me cBoicTBa METAIOBY

Pa3nen 3. Kparkuii 0030p Ba:kHeiilnux oprannyeckux BemecTs (74)

62 | Opranunyeckas XuMusl.

63 | YrneBogopoasl. JI. O. Ne 13. 3nakomcmeo c yeném, nepmoio, npooykmamu nepepabomxu

64 | Kucnopoacoaep:kaiine OpraHidecKue COeMHEHHS: CIIUPTHI, KapOOHOBBIE KUCIIOTHI, CIOKHBIE d(DUPBI,
YKUPBI, YTTICBOBI.

65 | AmuHOokuCIOTHL benku. [Tomumepsr.

66 | WroroBasi rogoBasi KOHTpOJbHasi padora Ne 4.







