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HosicHuTeabHASA 3aNMCKA

Hacrosimas mporpammMa pa3zpaboTtana Ha ocHOBe [IpuMeEpHBIX MporpaMM OCHOBHOTO OOIIEro
oOpa3zoBanus 1o XWMHH (0a30BBIA YpPOBEHB), COOTBETCTBYIOIIHMX (eaepaIbHOMy KOMIIOHEHTY
rOCYJapCTBEHHOTO CTaHjaapra obmiero oopasopanus (0a30Bblil ypoBeHb).Vcnonbp3oBaHa aBTopcKas
IporpaMMa cpeiHero oo1ero oopa3oBanus Mo XUMHUH AJis 0a30BOro uzydeHnus xumuu B XI kiacce
no yuebnuky I'.E. Pymsutuca, @.I'. ®enpamana.

[Iporpamma paccuntana Ha 34 yJaca .

W3ydyeHrne XUMHUHM B CTaplield IIKoJie Ha 0a30BOM ypOBHE HAMPABICHO Ha JOCTH)KCHHE
CIEAYIONIUX LeJeH:

e O0CBOEHHEe 3HAHMII O XMMHUYECKON COCTaBISIOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpAa,
BOKHEHIINX XUMUYECKUX MOHITHM, 3aKOHAX U TEOPUSX;

e oOBJaJleHHe YMEHMSAMM IIPUMEHATDH MOJyY€HHbIE 3HAHUS JJIsi 00BSCHEHUS Pa3HOOOpa3HBIX
XUMHUYECKHX SIBJICHUN ¥ CBOMCTB BEIIECTB, OIICHKU POJIM XUMHUHU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJy4eHUH HOBBIX MaTE€PHAJIOB;

e pa3BHTHe MO3HABATEIIbHBIX MHTEPECOB M HHTEIUIEKTYalIbHBIX CIOCOOHOCTEH B mpoiiecce
CaMOCTOSITEIILHOTO TMPUOOPETEHUsT XUMHUYECKUX 3HAHUW C HCIOJIB30BAHUEM Pa3IIUYHBIX
HMCTOYHUKOB MH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCHHTaHHEe YOEKICHHOCTH B MIO3UTUBHOMN POJIM XUMHH B KU3HU COBPEMEHHOTO O0IIEeCTBa,
HEOOXOIMMOCTH XHMHYECKA T'PaMOTHOTO OTHOIICHHWS K CBOEMY 3J0POBBI0O U K
OKpY>Karoleu cpene;

® MNpUMeHEHHe MOJYyYeHHbIX 3HAHUH U yMeHMil 171 0€30MacHOr0 UCIOIB30BaHUs BEIIECTB
¥ MaTepHajoB B OBITY, CEIILCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHHS MPAKTHUYECKUX
3a/la4 B TOBCEJHEBHOM KHU3HU, MPEAYNPEKACHUS SBICHUI, HAHOCAIIUX Bpell 370POBBIO
YeJI0BEeKa U OKpYIKaIoIIel cpee.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

1. OOmas xapakTepHCTHKA Y4eOHOr0 NpeaMeTa, ero MecTo B CHCTeMe HayK.

[Tpeamer «Xumus» BXOAUT B 00pa3oBaTenbHyI0 001acTh «EcTecTBO3HAHUE.

[IIxoNBbHBIA KypC XUMHU - OAMH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4HOI'O
obpazoBanus. OH BHOCHUT CYLIECTBEHHBIH BKJIAJ B pelIeHue 3agad oOmiero oOpa3oBaHus,
oOecnieurBast (HOPMHUPOBAHUE Yy YHALUXCSI €CTECTBEHHO - HAYYHON KapTHHBI MHpa, pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX, TBOPYECKHX CIIOCOOHOCTEH, MPUBUTHE LIEHHOCTHBIX OPUEHTALUH, TOJTOTOBKY
K JKU3HHM B YCIIOBHSIX COBPEMEHHOIO 001iecTBa. PyKkoBOJICTBYsICh OOIIMMM LEISIMU U 3aJa4yaMu
IIKOJIbl, U3y4Y€HHe XUMHUHN BHOCUT CBOM BKJIaJ B OOOTalleHHe 3HaHUN YYaluxcs, B UX YMCTBEHHOE
pa3BUTHE, B OJUTEXHUYECKYIO TIOJTOTOBKY K TPYy, BBIpAaOOTKY KU3HEHHBIX MO3ULUNA. XUMHUS HE
TOJIBKO MO3HAET 3aKOHBI IPUPOBI M TEM CaMbIM, HapsAy C IpYTMMHU HayKaMu, oObsicHseT mup. OHa
BOOPYKAeT YeJIOBEKa 3HaHUSAMH JUI €ro IMPOU3BOJCTBEHHOM JESITEIBHOCTH, ITO3BOJISIET B
MPOMBIIIJICHHBIX MacIiTabax OCYIIECTBISATh XUMHUECKUE MPOLECCH B IENAX MOIYUYEHHUsS] HYKHBIX
BEILIECTB W MaTepuaoB. be3 packpsIThs 3TOW BTOPOU, NEHCTBEHHOW CTOPOHBI XMMHUH, HE MOTYT
OBbITh MPaBUJILHO BOCIIPUHATHI OCHOBBI COBPEMEHHOW HAayKH. YSICHEHHE POJIM XMMUHU KaK OJHOM M3
MIPOM3BOJIUTENIbHBIX CHJI OOIIECTBA, KaK BaXHOrO (hakTopa HAyyHO — TEXHMYECKOTO Iporpecca
BHOCHUT 3HAYUTEIIBHBIN BKJIaJ B D)KOHOMUYECKYIO U ITOJINTEXHUYECKYIO IIOArOTOBKY Y4alUXCH.

2. OcHOBHBIE 0COOEHHOCTH Padoyeil MPOrpaMmbl.
Pabouas mporpamma paccuntana Ha 34 yueOHbIX yaca ais 11 kiacca:
- JIJi1 UTOrOBOTO MOBTOPEHUS M YCIICITHON TMOATOTOBKU K 3K3aMEHY 110 XUMHUH, OPTaHU3YeTCs
MOBTOPEHHUE BCEX TEM, U3YUYEHHBIX Ha CTapILEH CTyIEHH.
- IlpumeHeHue JIEKIMOHHO-CEMHUHAPCKOTO METOJa M MOIYJIBHOTO OOYYEHHS MO3BOJISIOT
YUUTENI0 M3JI0KUTh y4eOHBIH MaTepual M BBICBOOOJUTH TEM caMbIM BpeMs A Oosee
3¢ (EKTUBHOTO MOBTOPEHHUSI BOIPOCOB TEOPUH M PEIICHHUS 3a/la4 Ha MOCIEAYIONIMX YpOKax B
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npenenax OTBEIEHHOrO y4eOHOro BpeMeHH. Takas opma OpraHHM3alud 3aHSATHHA MO3BOJISET
YCHJIUTh TMPAKTHYECKYIO U MPUKIIAJHYIO HAIPABICHHOCTD MPEMNO/IaBaHusl, aKTUBHEE MPHOOIIAThH
yUYaIluXxcs K paboTe ¢ y4eOHMKOM U JAPYTUMH y4€OHBIMHU IMOCOOHMSAMU, OOCCIICUUB B PE3YJIbTATE
0o0J1ee BRICOKHI YPOBEHb MOJATOTOBKH IIKOJIEHUKOB MO XUMUHU

3. Ileam u 3a1aum yueOHOr0 Kypca.
W3ydyenue xuMuM B cTapiieil MIKojie Ha 6a30BOM ypOBHE HAINPABJICHO Ha TOCTHKEHUE CIEAYIOIIUX
Lenen:
OCBOeHHME 3HAHMil O XHMHUYECKOH COCTaBIISIIOIICH €CTECTBEHHO-HAyYHOM KapTUHBI MHUDA,
BaXXHEUINNX XUMUYECKUX IMOHATHAX, 3dKOHAX U TCOPUAX;
OBJIaJleHHe YMEHHSIMH TIPUMEHATh IIOJyYeHHbIe 3HaHUSA 1 OOBSCHEHHS Pa3HOOOPa3HBIX
XUMHUYECKUX SBJIICHUH U CBONUCTB BCIICCTB, OLUCHKH pPOJIM XHUMHU B PA3BUTUH COBPCMCHHBIX
TEXHOJIOTUH U MOJIy4eHUU HOBBIX MAaTEPHAJIOB;
pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB U HMHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B IIpoliecce
CaMOCTOSITENIFHOTO ~ NPUOOpPETEHUS] XMMHUYECKUX 3HAHUM C UCHOJb30BAaHUEM  PA3IUYHBIX
NUCTOYHHUKOB HH(i)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX,
BOCIIUTaHHe YOEKICHHOCTH B TO3UTHUBHOM POJIM XUMHH B JKM3HH COBPEMEHHOTO OOIECTBa,
HEO0OXOIMMOCTH XMMHUYECKU TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO H OKPYXKAIOIICH cpelie;
NpUMeHeHHe MOJYyYeHHBIX 3HAHMHA M yMeHMil 171 0€30MacHOTO HCIOJB30BAaHUS BELIECTB U
MaTcepurajoB B 6I)ITy, CEJILCKOM XO3SIMCTBE M Ha IMPOU3BOACTBE, PCIICHUA IMPAKTUYCCKUX 3aa4d B
MOBCEIHEBHON >KU3HU, TMPEAYNPEKICHUS SBICHUN, HAHOCSIIUX BpEd 3J0POBBIO YENOBEKa H
OKpY>Karollen cpefie.

MECTO KYPCA XUMHUH B YYHEBHOM IIJTAHE

B y4yeOHOM muiaHe Ha u3yueHue xumuu B 11 kiacce orBoautcs 1 y4eOHBIN yac B HEIEIIO);
Bcero 34 yueOHBIX 3aHSATHM.

TPEBOBAHMA K YPOBHIO IIOATI'OTOBKH OBYYAIOLINXCS HA
CTYIIEHU CPEJHET O (ITOJIHOI'O) OBPA3OBAHUA

B pe3synbrare nuzyueHusi XuMuu Ha 6a30BOM YPOBHE YUYEHUK JIOJDKEH

3namv/noHumameo:

- 6aiICHellue Xumuieckue NOHAMUA . BEIIeCTBO, XUMUUECKHI 2JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEINIbHBIE aTOMHAsI U MOJICKYJISIPHASE MacChl, MOH, aJZIOTPOTIHS, U30TOTMbI, XUMHYECKask CBS3b,
AIEKTPOOTPHUIIATEIFHOCTD, BAJICHTHOCTD, CTETICHh OKUCIEHHUS, MOJb, MOJISIPHAsT Macca, MOJISPHBIN
00BEM, BeIIeCTBA MOJEKYISIPHOTO W HEMOJICKYISPHOTO CTPOEHUsS, PACTBOPBI, SJEKTPOIUT U
HEDIJIEKTPOJIUT, IJICKTPOIUTHUECKAS JUCCOIUAINS, OKUCIUTENbh W BOCCTAHOBHUTENb, OKHCICHHE H
BOCCTaHOBJICHHE, TeIIOBOH J(G(EKT peakinuu, CKOPOCTh XHUMHUYECKON peakIuu, KaTalus,
XUMHUYECKOE PaBHOBECHE, YIVIEPOAHBIN CKeNleT, QYHKIIMOHAbHAS TPYIINa, H30MEpHs, TOMOJIOTHS,

- OCHOGHbIE 3AKOHbI XUMUU: COXPAHEHUS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;

- OCHOGHble Meopuu XUMUW. XUMUYECKOW CBSI3M, JIJIEKTPOIUTHUYECKON TUCCOIMAIUH,
CTPOCHUS OPTAHHYECKUX COCAMHEHU;

- 8aiICHellUe 6euiecmea U Mamepuansl: OCHOBHBIE METAJUIbl U CIUIaBBI; CEpHAsi, COJIsIHAS,
a30THAs W YKCyCHas KHUCJIOTHI; IIEJIOYHM, aMMHaK, MHUHEpajbHbIC YI0OpEHHWs, METaH, JTHUJICH,
arieTHsieH, OEH30JI, 3TaHOJ, JKUPBI, MBUIA, TJIIOKO3a, caxapo3a, KpaxMmal, KJeTdaTka, Oenkw,
HMCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, KayUyKH, TJIACTMACCHI;

ymemp:



- Ha3bleamb W3YYCHHBIE BEIIECTBA [0 «TPUBUAIBHOW» WM  MEXKIYHApPOIHOMU
HOMEHKJIATYpPE;

- onpedenamp:. BAICHTHOCTh M CTENEHb OKUCICHUS XHUMHUYECKUX JJIEMEHTOB, THII
XUMUYECKON CBS3M B COCIMHEHMSX, 3aps]l HOHA, XapakTep Cpelabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUN, OKHUCIUTEIb W BOCCTAHOBUTEIb, MPUHAMNICKHOCTh BELIECTB K
Pa3IMYHBIM KJaccaM OPraHU4YeCKUX COEIMHEHUI;

- Xapakmepu3zoeamsp: >JIEMEHTHl MaJbIX MEPHOJIOB MO UX IMOJOXKEHUIO B MEPUOIAYECKOM
cucteme JI.M. MeHaeneeBa; oOmMe XUMUYCCKHE CBOMCTBA METAUIOB, HEMETA/IOB, OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX M OPraHWYECKUX COCIUHEHUH; CTPOCHHUE M XHUMHYECKHE CBOMCTBA
M3YYEHHBIX OPraHUYECKUX COCTMHEHUH;

- 00BACHAMYB. 3aBUCHMOCTh CBOWCTB BEHIECTB OT HMX COCTaBa W CTPOCHUS; MNPUPOIY
XUMHUYECKOHN CBSI3M (MOHHOM, KOBAaJECHTHOM, METAUIMUECKOM ), 3aBUCUMOCTh CKOPOCTU XUMUYECKON
PEaKIMH U IMOJ0KECHUSI XHMUYECKOTO0 PABHOBECHS OT PA3IUYHBIX (PaKTOPOB:

- 8bINOJIHAMb XUMUYECKUH SKCIICPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX HEOPTAHUYECKUX
Y OPTaHUYECKUX BEIIECTB;

- npoeoOump CaMOCTOSTENIbHBIA MOUCK XUMHYECKOH HH(POpPMAIMU C HCIOJb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONMYJSPHBIX HU3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); HCIOIh30BaTh KOMITBIOTEPHBIC TEXHOJIOTUU JJIsI 0OPabOTKH | Mepeadrl XUMHUIeCKON
nH(pOpMaIIUY U €€ TIPEICTABICHHS B Pa3IMYHBIX opMax;

UCROJ1b308aMb NPUOOPEMEHHblEe 3HAHUA U YMEHUA 6 NPAKMUYECKOU OesameabHOCU U
NO0BCEOHEBHOIL HCUZHU OJ1A:

- OOBSICHEHUSI XUMUYECKUX SIBIICHHUM, IIPOUCXOISIIUX B TIPUPOJIC, OBITY U Ha MIPOU3BOJICTBE;

- OmpeaciICHUsA BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKUX HpeBpaHleHI/Iﬁ B Ppas3IMYHbIX
YCJIOBUSX M OIIEHKU UX TIOCJICICTBUN;

- HKOJIOTUYECKU TPAMOTHOTO TIOBEICHUS B OKPYXKAOIIEH cperie;

- OLICHKH BIUSHUS XUMUYECKOTO 3arps3HEHHS OKPYXKAIOIIeH Cpellbl Ha OPraHu3M YeTIOBeKa
U pYTU€ )KUBBIE OPraHU3MBI;

- 0e3omacHOro OOpalleHus C TOPIOYMMH M TOKCHYHBIMH BeEIECTBAMH, JT1aOOPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIMH B OBITY M Ha MIPOU3BO/ICTBE;

- KPUTHUYECKOW OILIEHKH JOCTOBEPHOCTH XWMHUYECKOW HH(GOpMAIMH, TMOCTYIMAIIIEeH U3
pa3HbIX UCTOYHUKOB.

COJEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1. Baxkneiilme XuMuuecKue MOHSITHS M 3aKOHBI (44aca)

AtoMm. Xumuueckwnii anieMeHT. M3otomnsl. [IpocThie 1 C10KHBIE BEIIECTRA.

3aKOH COXpPAaHEHMsS MacChl BEILECTB, 3aKOH COXPAHEHHS U MPEBpAIleHUs] dHEPruu IpHU
XUMHUYECKUX  pPEaKIMsIX, 3aKOH IIOCTOSHCTBAa COCTaBa. BemiectBa  MOJIEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS.

ATomHBIE opOuTanu, S-, p-, d-, f-amekrporbl. OCOOEHHOCTH pa3MEIeHHs JCKTPOHOB IO
OopOHTANIIM B aTOMAax MaJbIX U OONBIIMX MEPUOJO0B. DHEPreTUUYECKHE YPOBHU, MOAYpOBHU. CBs3b
MEePUONYECKOr0 3aKOHa U MEPUOJUYECKON CHCTEMbl XUMUYECKUX AJIEMEHTOB C TEOpUEH CTPOEHUs
aTOMOB.

BanmeHTHOCTP W BaJeHTHbIE BO3MOXXHOCTH aroMoB. Ilepuonnueckoe u3MeHEHUE
BAJICHTHOCTH U pa3MepPOB aTOMOB.



PacyerHble 3agauym. BeluncieHne Maccbl, 0o0ObeMa MM KOJMYECTBA BELIECTBA 110
M3BECTHON Macce, 00beMy WM KOJHMYECTBY BEIIECTBA OAHOTO M3 BCTYNUBIIMX B PEAKIUIO MU
IIOJIyYMBILIUXCS B PE3yJIbTaTe pPEaKLUU BELIECTB.

Tema 2. CTpoenne BemecTna (2 yaca)

Xumunueckas cBsi3b. Busipl 1 MexaHU3Mbl 00pa30BaHUsI XUMUUYECKOM CBSI3H.

THIbI KPUCTAIIIMYECKUX PEIIETOK U CBOMCTBA BeulecTB. [IpuurHbI MHOrO00oOpas3ust BEIEeCTB:
U30MEPHsL, TOMOJIOTHSI, aJLIOTPOIIHSL, U30TOIH.

JemMoHcTpanuu. Mojien HOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX M  METaJUIMYECKUX
KpUCTaIn4ecKux pemeTok. dpdext Tunpans. Monenu MoseKya U30MepoB, TOMOJIOTOB.

Pacuernble 3amaum. Boruncnenue macchl (KOJIMYECTBa BellECTBA, 0o0beMa) MPOAYKTa
peaKkuuu, €Ciu Il €ro IOJYyYEeHUs JAaH PacTBOpP C OMNPEAEIECHHOM MacCOBOM J0OJEH HCXOJIHOIO
BEILIECTBA.

Tema 3. Xumuueckue peakuuu (4 yaca)

Knaccudukanus XuMHUECKUX peakluii B HEOPraHUYECKOW U OPraHNYeCKOi XUMUHU.

CKOpOCTh PEaKIfy, e¢ 3aBUCUMOCTh OT PA3IMYHBIX (PaKTOPOB. 3aKOH JECHCTBYIOIINX MacC.
Oueprus aktuBanuu. Katanus u karanuzatopsl. OOpaTuMOCTh peakiuii. XUMUYECKOe paBHOBECHE.
Cwmemenne paBHOBecuss Ton jaeicTtBueM pasznuudbix ¢aktopoB. [lpunnun Jlelllatense.
[Tpou3BOICTBO CEpHOI KUCTOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTHM PEAaKLIMM OT KOHLEHTpPAlMM WU TEMIEPATypBI.
PasnoxxeHne nepokcuaa BoJIopoa B MIPUCYTCTBUU KaTanu3aropa. OnpeneneHue cpesibl pacTBopa ¢
IIOMOUIBIO0 YHUBEPCAIBHOIO UHAUKATOPA.

JlaGopaTopuble ombIThbl. [IpoBefcHHME peaknuii MOHHOTO OOMEHA JUIS XapaKTEPHCTUKH
CBOMCTB 3JIEKTPOJIMTOB.

IIpakTuyeckas paGora. BnusHue pa3ianuHbIX (QaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxkuuu.

Pacuernble 3amaum. Boluncnenue macchl (KOJIMYECTBAa BeIECTBA, 0o0beMa) MPOAYKTa
peakuuu, €cilM U3BECTHA Macca MCXOJHOTO BEIECTBA, COAEPIKAIIETO OIPENEICHHYIO OO
MIPUMECEH.

Tema 4.PacTBOpBI (6 4acoB)

Hucnepcupie cucreMbl. Vcrunnable pacTtBopbl. CrnocoObl BBIPRXKEHHUS KOHIIEHTpAIUH
pacTBOpPOB: MaccoBas JI0JIsI PAaCTBOPEHHOIO BEIIECTBA, MOJIApHas KoHUeHTpauus. KommounHble
pacTBOpBIL. 307U, TEJH.

OnexTponuTHyeckas aucconuanus. CuiibHble U ciaalble AIeKTPOIUThL. Kuciomuo-ocnogHvle
gzaumooeticmeus 6 pacmeopax. Cpela BOIHBIX PacTBOPOB: KHCJasi, HEHTpajbHas, IIEIOYHAas.
Honnoe npoussedenue 600vi. Bogopousiii mokasarens (pH) pactBopa.

Tuoponus opeanuueckux u HeoOp2anUUecKux coeouHeHul.

IIpakTnyeckas padora. [IpurorosiaeHue pacTBopa ¢ 3aJlaHHON MOJISIPHOM KOHLIEHTpaLuen

Tema 5.9/ekTpoxumMuyecKkue peakiuu (3 yaca)

XVMMHUYECKNE UCTOUYHUKH TOKA. P cTaHAAPTHBIX JIEKTPOAHBIX MOTEHIUAIOB. DJIEKTPOIIN3
pacTBOPOB U paciiaBoB. [lousamue o koppozuu memannos. Cnocobvl 3auumul onm KOPpO3UU.

Tema 6. MeTtanibi (54acoB)

[Tonoxxenne MeTaAUIOB B TEPHOJUYECKON CHCTEME XHWMHUYECKHX OdJeMeHTOB. OO0rmime
CBOWCTBAa METAJUIOB. DIEKTPOXUMHUYECKUN psAA HampspkeHud MertayioB. OO6mume  crnocoObl
MOJIy4YEHHUsI METAIIJIOB.

O0630p MeTaJJIOB TJABHBIX MOATPYII (A-TPYII) NMEPHUOAMYECKONH CHCTEMBl XMMUYECKHX
3JIEMEHTOB.

O0630p MeramnoB rnaBHeIX noAarpynn (b-rpymm) nepuonudeckoil cuCTEMBl XMMHUYECKHUX
AIIEMEHTOB (MeJlb, IUHK, MUMAH, XPOM, JHCENe30, HUKelb, NAAMUHA).

CruiaBbl METAJUIOB.

Oxcupl ¥ THAPOKCHIBI METAJLIOB.



JMemoncTpanuu. O3HakomyieHHe ¢ oOpasmaMu METAIOB M HX  COCJAMHCHHI.
B3anmoneicTBre MIENOYHBIX U IIETOYHO3EMENIBHBIX METAIOB C BOAOM. B3anmonelicTBue meau ¢
KHCIIOPOJIOM U cepoi. DnekTpoiaun3 pactBopa xyopuaa meau (11). OnbITel o KOppO3UK METAUIOB U
3alluTe OT Hee.

JlaGopaTtopHble ombITbl.B3anMojieiicTBUE LIMHKA M JKejie3a C pPacTBOpaMU KHUCIOT U
1ieso4eid. 3HaKOMCTBO ¢ 00pa3IaMy METAJUIOB U UX pyAaMu (paboTa ¢ KOJUIEKLIUAMHU ).

Pacyernble 3axaun.PacueTsl 10 XUMUYECKUM YpaBHEHUSIM, CBA3aHHBIE C MaCCOBOM J10J€i
BBIXO0/1a MTPOJIYKTA PEAKLIUU OT TEOPETUUECKH BO3MOKHOTO

IIpakTnyeckasi padora. PemieHue 3xkcnepuMeHTAIbHBIX 32/1a4 10 TeMe «MeTasln).

Tema 7. Hemeramnl (5 yacoB)

O630p cBoiicTB HeMmeTaOB. OKUCIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA THUIHUYHBIX
HemeTa/utoB. OKCHIBI HEMETAIIOB M KUCIOPOAOCOAEpIKale KUCIOTh. BogopomHsie coeanneHus
HEMETaJIJIOB.

JNemoncTpanuu.O6pa3upsl  HemetayuioB.  OOpa3ubl  OKCHJOB ~ HEMETAUIOB U
KHCJIOPOACOACpKAIIUX KHCITOT. ['operne cepsl, pocopa, xKeneza, MarHusi B KUCIOPOJIE.

JlaGopaTopHble OnbITBI. 3HAKOMCTBO € O0pa3laMH HEMETAIJIOB M HMX IPHUPOIHBIMU
coequHEeHUsAMH (paboTa ¢ KouieKuusiMu). Pacrio3HaBaHue XJI0pU10B, CYIb(paToB, KAPOOHATOB.

['eHeTnyeckast CBS3b HEOPraHUUECKUX M OPTaHMYECKUX BEIIECTB.

IIpakTnyeckas padora. Pemenne 3xcnepuMeHTAJBHBIX 3a/1a4 0 TeMe «HeMeTamib.

Tema 8. Xumusi u Ku3Hb. (34.)

XuMHUs B TOPOMBIIUIEHHOCTU. [IpUHIMOBI XMMHUYECKOrO MPOU3BOACTBA. XHMHUKO-
TEXHOJIOTMYECKUE TPUHUHUIBI MPOMBIIIJIEHHOIO MOJy4eHUs MeTaioB. [Ipom3BOACTBO YyryHa.
[Ipou3BoacTBO CTANIH.

Xumusi B ObITY. XUMHUYECKAsI MPOMBIIIJIEHHOCTh M OKpYKaloIas cpea.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue pa3aenoB u | YueOHbie | KoHTponbHBIE [TpakTudeckas 4acTh
pasznena TeEM Yackl paboThI nabopaTopHbIe | MPaKTHYECKUE
U TEM OTIBITHI paboThI

1. BaxHeiie XuMHIeCKUE 4 - - -
MTOHSATHS U 3aKOHBI

2. CrpoeHue BenecTna 2 - - -

3. XUMHUYECKUE pEeaKIINH 4 - 2 -

4. PactBopb! 6 1 1 -

5. DNEKTPOXUMHUYECKHE 3 -
peaxiuu

6. Merainasl 5 - 1 1

7. Hemeramnel 5 1 2 1

8. XuMMS U )KU3HDb 3 - - -
HUroro: 34 2 6 2

CIIUCOK JIUTEPATYPHI
1. Pymutuc TI'.E., ®enpaman @.I'., Xumus. OcHoBbl o0miet xmmuu. 11 kmace. — M.:

[Ipoceemenue, 2016
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I"apa H.H. Xumus. [Iporpammer o61ieoOpazoBarenbHbIX yupexaenuid. — M.: [Ipocsemienue,
2010
bpeitrep JI.M., BbaxenoBa A.E., Xumums 8-11 ximaccel. Pa3BepHyToe TemaTHueckoe

maHupoBanue no ydeonukam Pymsutuca I'.E., ®@enpamana @.I., Bonrorpan, Yuurens,
2009

. Xomuernko U.I'.COopHHK 33724 U YIIPAKHEHUH IO XUMHH.



TemaTuueckoe INIAaHUPOBaHUE yqeﬁﬂoro MaTepuaJia mo XuMmumn

nas usydenus npeamera no YMK I'.E. Pynsutuca n @.I'. @eapamana 11 kaace

(Z uac 6 neoenio - 34 uaca)

Ne Tema ypoka DJIeMeHTBbI TpeGoBanusi K ypoBHIO Oo0opynoBanue ®opMbI U METOAbI Hom.
YpOKa coJepKAHUA NMOAr0TOBKH 3ajaHue
Tema 1. Baxkneililune xumMuuyecKkue MOHSITHSI M 3aKOHbI (4 yaca)

1. CrpoeHnue aToMa. 3HATH OCHOBHBIE XUMHUYE- Ilepnonnuecka | MunuBuayanbHas, §1,c.6.8.2-3
AToM. XUMHYECKH SAnpo (mpoToHsI, CKM€ TIOHSTHUS: BEUIECTBO, | 5 CUCTEMA ¢dponTanbHas, padora, | [loaroroButh
anemMeHT. I30TomEL. HEUTPOHBI) U XUMHYCCKHI JIEMCHT, aTOM, pabora c yuyeOHUKOM, | CS K

31€eKTPOHbL. M30TONBL. | MOJIEKYJla,  OTHOCUTEJIbHAA CioBecHbIH, KOHTp.pao.
CocTaB aTOMHBIX SiIep | aTOMHasT U MOJIEKYJIsSIpHas HarJIsAHbINA, YaCTUYHO-
Macchl, HIOH, U30TOMBI; YMETh MTOMCKOBBIH.
OINpeAesaTh 3aps] MoHa
[lepBUYHBII KOHTPOJIb
3HaHUHI

2. | 3aKOH COXpaHEHUS MacChl U | 3aKOH COXpaHEHUs YMeTh NIPUMEHATD 3aKOH Ilepuonnuecka | MHauBuayanbHas, §2,c.9.Ne2-4
SHEPruM B XUMUU MAaccChl BEIIECTB. COXpaHEHHUs MacChl BEeUIeCTBa | 5 CUCTEMaA ¢dpoHTanbHas, pabdora,

3aKOH COXpaHEHHUs U pabota ¢ y4eOHUKOM,

MPEBPAILICHUS. CroBecHbIN,

Hedext maccbl HaTJAAHBINA, YaCTUYHO-
ITOMCKOBBI.

3. | llepuoanyeckuii 3aKoH. Crpyxkrypa I1.C. 3HAaTb OCHOBHBIE Ilepnonnuecka | MunuBuayanbHas, §3-5
Pacrnipenenenuvie 371eKTpOHOB | TJIaBHBIE U TOOOYHBIE | XUMHUYECKHE TOHSATHS: g cucTemMa ¢dpoHTanbHas, pabdora,

B aTOMax 3JIEMEHTOB MaJIbIX
1 OOJIBIIIUX TIEPUOIOB.

MO PYIIITBI, MAJIbIE U
00JIbIINE IEPUOBI.
Opb6urains, s-, p-, d-
opburanu,
SHEepreTU4ecKue
MOTypOBHH, CIIHH,
CllapuBaHKe
AJIEKTPOHOB

NEPEXOHBIC SJIEMEHTHI.
YMeTs onpenenarsb
MaKCUMAaJIbHOE YHCIIO0
3JIEKTPOHOB Ha ypOBHeE (CcJ0€)
o hopmyie, XxapaKTepu3oBaTh
MOPSIIOK 3aMOJTHEHUS
3JIEKTPOHAMH IOlypOBHEN B
aToMaxX XMMHUYECKHX

pabota ¢ y4eOHUKOM,
CrnoBecHBIH,
HAIJISTHBINA, YaCTUYHO-
TIOMCKOBBIH.

[IepBHYHBII1 KOHTPOJIb
3HaHUHN




asieMeHTOB ¢ Nel mo Ne38,
3aIUCBIBATh UX JIEKTPOHHBIE
(bopmyIbl 1 rpaduvecKue
CXEMBI.

YMeTh 1aBaTh XapaKTEPUCTUKY
XUMHUYECKHX 3JIEMEHTOB 110
IIOJIOKEHUIO B IIEPUOJUYECKOMN
CHCTEME U CTPOEHUIO aToMa.

BajnieHTHOCTD U BaJIEHTHLIE
BO3MOXHOCTH aTOMOB

Baneuntnsie
BO3MOKHOCTH.
CBoOOIHBIE
opOuTa,
M3MmeneHns aTOMHOTO
paauyca, yucia
SHEPreTUYECKUX
YpOBHEH, yucia
BaJICHTHBIX
3JIEKTPOHOB B
MEepUOJIax U IpyIax
[ICX5

3HATH BaJICHTHbBIC
BO3MO>XHOCTH aTOMOB
3JIEMEHTOB 2 MaJjoro Mepuo/a,
YMETb OOBACHATh MPUUUHY UX
Beiciiei BasieHTHOCTH (1V).
YMeThb onpeaensith
BaJICHTHOCTH 3JIEMEHTOB IIpU
00pa3oBaHUM XUM. CBSI3U 1O
JIOHOPHO-aKLENTOPHOMY U
00OMEHHOMY MEXaHU3MY.
YMers cOCTaBIATH
rpaduuecKue cXeMbl CTPOECHUS
BHEIIHUX JIEKTPOHHBIX CIOEB
aTOMOB, IIOKa3bIBAIOIINE
BaJICHTHbIE BO3MOKHOCTH
HEKOTOPBIX aTOMOB XHM.
3JIEMEHTOB B BO30YX/IEHHOM U
HEBO30YKIEHHOM COCTOSTHUU
YMerhb XapakTepru3oBaTh
U3MEHEHHE PAInyCOB aTOMOB
XHUM. 3JIEMEHTOB 110 IrpyMIaM U
nepuoiaM, OOBACHITh
MPUYXHBI STUX U3MEHEHUH, UX
BIIUSIHUE HA BAJICHTHOCTH U O-B
CBOMCTBA aTOMOB.

IIepnonnuecka
A cucTeMa

CroBecHBIH,
HaTJISIIHBINA, YaCTHYHO-
IIOUCKOBBIH.

[IepBHYHBII KOHTPOJIBb

§6
C.31
Ned-7

Tema 2. CTpoenne BemecTBa (2 yaca)
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OcHoBHbIE BUIbI KoBasieHTHas CBs3b, 3HaTh ONPEEICHUE XUM. [lepuonuueckast | CinoBecHBIH, §7-8
XUMHUYECKOH CBSI3H. eé CBSI3U, BUJIbI XMM. CBSI3H, cucrema. HarJIsIHbINA, YaCTUYHO-
Pa3HOBUIHOCTH U MeXaHU3MBbI ux oOpasoBanus. | IIpesenTtanms IIOMCKOBBIH.
MEXaHU3M YMeTb onpenensTh BUI XUM.
o0pa3oBaHUs CBSI3M B IIPOCTBIX U CJIOKHBIX
BEIIIECTBAaX, COCTABIATh
CXEMBI 00pa30BaHUs BEUIECTB
C pa3JIMYHBIMU BUJIAMH CBA3H
YMeTh OOBSCHATh MEXaHU3M
00pa3oBaHMsl JOHOPHO-
AKLENTOPHOM, KOBAJICHTHOMN
CBSI3U, OCOOCHHOCTH
BOJOPOJHOM CBSI3H.
CtpoeHue KpUCTalIOB. BemecTBa 3HaTh pazIuuHbIe POPMBI [IpesenTarnus. §10-11,c. 48
Kpucrannuueckue pemerku. | MOJEKYJISIPHOTO U MOJIEKYJI, OpeieTICHHUE O06pa31b Ne5
HEMOJIEKYJISIPHOTO BELIECTB IIOCTOSHHOTO U BEIIECTB C
CTPOEHHUS.. MIEPEMEHHOT'0 COCTaBa, pa3InYHON
Kpucrannuueckue u pa3Iu4HbIE BUJIbI KPUCTAILIIMYECKO
amMOop(QHbIe BEUIECTBA. | KPUCTAUIMYECKUX PEHIETOK. | W peleTKoi
Turnbl
KPUCTAJIINYECKUX
pemieTox (aToMHas,
MOJIEKYJIsIpHas,
MOHHAs U
MeTaJTnyeckas).
3aKOHOMEPHOCTh
CBOJCTB BEILECTB OT
THUIIOB
KPUCTAJIIINYECKON
PEIIETKH.
Tema 3. Xumnueckue peakuuu (4 yaca)
Knaccudukanus OBP. Nwmets nipencTaBienue o [lepuoanueckas §12,c 52-55
XUMHYECKHUX PEAKLIMM. XUM-0# (hopMe IBUKEHUS cucTema

10




OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peaxiuu

Tennooii a3 dexr
XUMHYECKHUX PeaKui

OK30- "
SHJIO0TEPMUUYECKHUE
peaKkIuu.

MaTepuu.
3HaATh CYIIHOCTh XUM-U
peakIny, 3aKOH COXpaHEHUs
MaccChl U SHEPTHH, €ro
3HAuEHHUE.

3HaTh NPU3HAKU
KJaccu(pUKaum Xum-x
peaKkuuid.

YMetsb kinaccuuuupoBaTh
MIpeIJIOKEHHBIE XUM-€
peaKIu WIK CaMUM
MIPUBOJIUTH IPUMEPHI HA
pa3HbIE TUIIBl PEAKLMI

§12,c 55-56
Ne 4.,
8-10

CKOpOCTh XMMUYECKUX
peakuunii Karanms

Ckopoctb
XMMHYECKHUX PEAKIUH.
AKTUBUPOBAHHBIN
KOMIUIEKC. 3aKOH
JEHCTBYIONINX Macc.

YMeTb 00BACHATH
MEXaHU3MbI peakluii Ha
MIpUMEpE OpPr-xX U HEopraH-X
BEILIECTB.

YMmersb pemaTh 33/1a4u Ha
TETUTOBOH 3P PEKT.

3HATB NOHATHE CKOPOCTH
JUJISt TOMOT€HHOM 1
TeTEPOreHHOM peaKIuil.
3HaTh (aKTOPHI, BIUSIONINE
Ha CKOPOCTb pEaKkLuu
(mpupoaa pearupyrommx
BELIECTB, KOHLIEHTPALXS,
IJI0LIa/1b CONPUKOCHOBEHMSI,
TeMIeparypa)

YMerh 00BLICHITE AEHCTBHE
KaXx10ro Gaxkropa,
BIIUSIIOLIETO Ha CKOPOCTh
peakuuu Ha IpuMepax.

IIpe3enTanus

§13,TecTnl

10.

XHUMHUYECKOE PaBHOBCECUC U

XHUMHUUYECKOE

§15,c.73,No3,
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CIIOCOOBI €r0 CMELECHUS paBHOBECHE. 3a/1a4u
[Tpuniun Jle
[ITarenbe
Tema 4. PacTtBopbl (6 4acoB)

11. | JucnepcHble cucTeMsl U Hucnepchsie 3HaTh MOHATHE «AHUCIIEPCHAs §16-17 Nel-3
pactBOpbl. Cr1ocoOb! cucreMbl.PacTBOpBI. cucremMa
BBIpaXEHUS KOHLIEHTpauuu | I'pyboaucnepcHble YMeTh XapakTepu3oBarTh
pacTBOpoB. Penienue 3a1a4 | CUCTEMBI. CBOWCTBA pa3IMYHbIX BUJIOB
1o reme «PacTBopbi» Komnonnusie JIUCIIEPCHBIX CUCTEM,

pacTBOPBI.A3PO30JHU. | YKa3bIBaTh IPUUUHY
KOAryJisiliuy KOJUIOUI0B U
3HAa4YEeHHUE 3TOrO SBJICHMUSL.

12. | DnexTponuTHUECKas OnexTpoiauTuyeckas | YMeTb OOBSACHATH,II0YEMY [IpesenTanus §19c 88,Ne 2-
nucconuanus. Bogopoauslil | qucconuanus. pacTBOPHI BELIECTB C MOHHOM 7
[10Ka3aTellb. CunpHble U ciiabble 1 KOBAJICHTHOM IIOJIAPHOM

JIEKTPOJIUTHI. CBSI3bsl IPOBOJAT
Bonopoansrit BJIEKTPUYECKHI TOK.
nokasarens (pH). Ymets onpenensath Ph cpespt
C IIOMOILBIO BOJJOPOJIHOTO
IIOKa3aTens
13. | Peakiiun moHHOrO 0OMeHa Peaknuu wmonHOrO YMeTb 00BSICHATH ¢ To3uliuii | PacTBOpHI B-B §20,c. 92
oOMeHa T3/l cymHOCT XUMHUYECKUX Ne2-5
peaKuuii, MPOTEKAIOIINX B
BOJIHOM CpeJie.

14. | T'maponus oprannveckux u | ['maponus 3HaTh CYIIHOCTh ruAposn3a. | PacTBopsl §21,c.97 Neb6-
HEOPraHUYECKUX HEOPraHUUYECKUX YMeTh COCTaBIISATH coJiei. 7
COECTMHEHU N (coneit) u YPaBHEHUs peakIyii WNHnukaTtopsl

OpPraHUYECKUX TUIPOJIN3a.
(croHBIX 3GUPOB,
YTJIE€BOJIOB, OCIKOB)
15. | O6Gob6marommii ypok
16. | KonTpoabhasi padora Nel
Tema «uekTpoxumMmnuyeckue peakuum»(3 yaca)
17. ‘ XHMMHYECKNE UCTOYHUKHU ‘ ["ayipBaHMYECKUHI ‘ YMeTb 00BSICHUTh IPUHIIMI ‘ [IpesenTanys ‘ §22-23,c
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TOKa. P crangapTHBIX AJIEMEHT.DJEKTPOIbl. | pabOTHI TaTbBAHUYECKOTO 102.Ne5-6
3JIEKTPOJIHBIX TOTeHIIMANOB | AHOoI.KaTtoa.Akkymy | anemeHTa. 3HaTh, Kak
JATOP. TOIUIMBHBIN YCTPOEH CTaHAApTHBIN
JJIEMEHT.DJIEKTPOXUM | BOJOPOAHBIN JIEKTPOL.
ud. Psan crannapTHeIX | YMEThb ITOJIB30BaThCA PSAAOM
INEKTPOJHBIX CTaHapTHBIX BOJOPOJHBIX
MIOTEHIIUAJIOB. MIOTEHIIUAJIOB.
CrangapTHble
yCIIOBUSL.
CrangapTHbIi
BOJIOPOJIHBIN
NEKTPOA.
18. | Koppo3ust MeTayioB u ee Koppo3us. 3HaTh OTVINYMUS XUMUYYECKON | PacTBOpHI B-B. §24,
NpeaynpexXIeHHUE Xumuyeckas KOpPpPO3HUH OT Meraiuibl c.112,Ne4-5
KOppo3us, 3IEKTPOXUMUYECKON.3HATh
UIEKTPOXUMHUYECKAs. | CIIOCOOBI 3aILUTHI
koppo3us. CriocoOsbl MET.U3/ENINi OT KOPPO3UHU.
3aLIUTHIL.

19. | DnekTponus DNeKTpoIn3 3HaTh, KaKHe MPOIECCHI [Tpubop s §25,c. 118
IIPOUCXOAT HA KATOAE U JJIEKTPOJIN3a, p- Ned 6.
aHO/Ie TPYU AIIEKTPOJIN3E pHI [ToaroroBuTh
pacIuIaBoB U pacTBOPOB ci K
coJeit. KOHTp.pabote
YMeTb COCTaBIATh
CyMMapHbI€ ypaBHEHUS
peaKuuii JIEKTPOJIN3a.

Tema 6. MeTtansbl. (5 yacos)
20. | O61mas xapakTepucTUKa Meraisl. YMeTb 1aBaTh XapaKTEPUCTUKY Ilepnonnue | MHauBHUayasbHas, §26,c. 123 Ne
METaJIJIOB [TonoxeHne METaJIJIOB | XUMUYECKUX JIEMEHTOB — cKas dpoHTanbHALA, paboTa, | 6-7,TECTHI
B IIC METaJIoB (s-, P-,d- aIeMeHTOoB) cucTema. pabota ¢ yuyeOHUKOM,
DIEKTPOXUMHUYECKUN | MO MOJIOKEHUIO B IEPUOIU- Komnexknusa | CioBecHsIH,
pAa HaNIpsKEHUH YECKOM CUCTEME U CTPOEHUIO METAJIJIOB HarJsAHbINA, YaCTUYHO-
METAJIOB. aTOMOB. ITOMCKOBBI.
3HaTh CTPOEHUE, CBOMCTBA,
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CIOCOOBI OTYYCHUS U
MIPUMEHEHHE MPOCTHIX BEIICCTB
METaJLJIOB.

YMeTh 10Ka3bIBaTh XUMHUYCCKHE
CBOICTBa METAJIJIOB, 3aIIMCHIBATh
YpaBHEHUS PEaKIMi B
MOJICKYJISIPHOM U OKUCIUTEIBHO-
BOCCTaHOBUTEIIBHOM BHJIC.

[IepBHUYHBII KOHTPOJIb
3HAHUU

21. | O630p MeTaTUIECKUX Mertannsl A-rpynim YMeTb XxapakTepu30oBaTh Ilepuonnue §27,c. 131
3JIEMEHTOB A-TpYIII XMMHYECKHUE CBOMCTBA METAJUIOB | CKasl Ne4-5.9
|A-11A rpynn u antomMuHus, cucreMa
COCTaBJISITh COOTBETCTBYIOIIUE
YpaBHEHUS pEaKkLi
22. | Obuuit 0630p YMeTh XxapakTepu30oBaTh [lepuonnue §28,c.134
METAJTIMYECKUX HJIEMEHTOB XMMHUYECKHE CBOIICTBA METAJNIOB | CKas Ne3-4,rectsl
b-rpynn b- rpynn , cocraBnsATh cucrema
COOTBETCTBYIOIIME YPAaBHEHUS
peakuuii
23. | CriaBbl METAIIIOB Cnnassl.Jlerupyromue | YMers npejckasarb CBONCTBA Konnekuus §33,c.154Ne5
no6asku. YepHble CIUIaBa, 3Has €ro COCTaB CILJIaBOB -6
MeTaiuibl.. L [BeTHbIE
METaJUIbL.
Uyryn.Crainb.
24. | OKkcuabl U TUIPOKCUIBI Oxkcuabl.I'napokcuasl. | 3HaTh BaXKHEUIINE CTEIIEHU [Iepuoauue §34,c.160Ne5
METAJIOB OKHCJICHUSI MEJTH, JKeJie3a, XpoMa | cKast 835
B UX COEJMHEHUX (OKCHIAX, cucreMa MIPOYUTATH
THIPOKCUIAX, KUCIIOTaX
25. | IIP/P Nel Pemienne PeakTuBbl
IKCNEPUMEHTAIBHBIX COTJIACHO
3aga4 MHCTPYKIHU
"
Tema 7. «Hemeramibi» (5 yacoB)
26. | O630p HEMETAILIOB. Hewmeranibl u ux YMeTh 1aBaTh XapaKTEPUCTUKY [lepuonuue | UnauBuayanbHas, §36-
CBolicTBa U IpUMEHEHNE ¢busnueckue XUM. 3JIEMEHTOB HEMETAJIJIOB 110 cKast ¢dbpoHTanbHag, padora, | 37,c.165Ne2
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BOKHEUIIINX HEMETAIIOB cBoiictBa. CTpoeHUE | MOJIOKEHHUIO B IEPUOIUUECKON cucreMa paborta ¢ yuyeOHHKOM,
aTOMOB HEMETAJJIOB. | CUCTEME U CTPOEHHUIO aTOMOB CioBecHbIH,
HaTJISIIHBIN, YaCTUYHO-
MTOMCKOBBIH.
[lepBUYHBIN KOHTPOJIb
3HAHUM

27. | O0mast xapaKTepUCTHKA 3HaTh KiIaccudukanuio okcunos, | I[lepuomnnue | MnauBumyanbHas, §38,c.179Ne6
OKCHJIOB HEMETAJIOB U HX COCTaB, CTPOCHHE, CBOMCTBA, cKast ¢dpoHTaNbHAsA, paboTa,
KHCJIOPOJOCOIEpKAIINX IIPUMEHEHUE. cucreMa pabota c yuyeOHHUKOM,
KHCJIOT YMeTh cocTaBiIsITh POPMYIIbI CrnoBecHbIH,

OKCHJIOB XHM. 3JIEMEHTOB — HaIJISIHbIM, YaCTUYHO-
HemetawioB [—IV nepuonos MTOMCKOBBIM.
MIEPUOINYECKON CUCTEMBI,

OTIPEIETATh B HUX THUII CBSI3H, THII [TepBUYHBI KOHTPOJIBb
KPUCTAUIMYECKON PENIETKH, 3HAaHUU

MpeACcKa3aTh UCXOS U3 3TOTO

(bu3nyuecKkre U XUMHUYECKHE

CBOICTBA OKCHJIOB.

YMeTb 3anuchIBaTh ypaBHEHUS

peaKuii, TOKa3bIBAKOIINE XUM.

CBOMCTBA OKCHUJIOB HEMETAJIOB B

MOJICKYJISPHOM, HOHHOM U

OKHCIIUTENBHO-

BOCCTAHOBUTEILHOM BHUJIE.

28. | OkucanuTeabHbIE CBOMCTBA Knaccudukanus YMeETh COCTaBIIATh YPaBHEHUS A3oTHas 1 NuausunyansHas, §39,c.183Ne4
A30THOM U CEPHOU KUCIIOT. HEOPTAHUYECKHX pEaKIHnii, XapaKTEPU3YIOIINX cepHas dbpoHTanbHas, padbora,
Bonopoansie coennHeHUs COEIMHEHUH. OKHCIIUTENbHBIE CBOMCTBA KHCIIOTBI. paboTta c y4yeOHHUKOM,
HEMETAJVIOB XHUMHYECKHE A30THOM M CEPHOM KHUCIIOT Meramisl CroBecHbIH,

CBOMCTBA OCHOBHBIX HarJISIHBINA, YaCTUYHO-
KJIACCOB XUMUYECKHUX TTOMCKOBBIH.
COEMHEHHUI.

29. | IIP/P Ne2 Tloayuenue PeaktuBbl

codupanue u COTIJIACHO
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pacno3HaBaHHe ra3oB MHCTPYKLHU
"

30. | 'emeTnyeckas cBA3b VYMeTh I0Ka3bIBaTh B3aMOCBA3h NunuBuayanbHas, §41,¢.189-B,
HEOpPraHUYECKUX U HEOPraHUYECKUX U OPraHU4YEeCKUX ¢ponTanbHas, paboTa, | TECTHI,
OpPraHUYECKUX BEILECTB. COCMHEHUH, COCTABIIATH pabota c yuyeOHuKOM, | maparpag 42
O6006menne YPaBHEHHUS XUMHUECKUX pPEaKLIUH CrnoBecHbIH,

HaTJAHbINA, YaCTUYHO-
IIOMCKOBBIM.

31. | KonTpoabHas pa6ora Ne 2 Ilepuognue | MUTOroBbiil KOHTPOJIb
cKas 3HAHWH T10 TEME,
cucrema. VHAWBUyaJIbHAS
Tabnuma paborta
pacTBOPUMO
CTH

Tema 8. Xumus u :xu3Hb ( 3 yaca)

32. | Xumus B Xumuueckas YMeTh OOBSICHUTD HayyHbIE Kpurepun | UHauBuayanbHas, §43,c.198Ne6
IIPOMBIIIJIEHHOCTH. IIPOMBIIIJIEHHOCTh. XY | IIPUHLUIIBI IPOU3BOJICTBA HA OLICHKH ¢poHTanbHas, padbota, |,/
[TpuHLIMIIBI MUYecKas IpUMepe IPOU3BOJICTBA CEPHOI TeopeTudec | pabora C yueOHUKOM,
IIPOMBIIIIIEHHOTO TEXHOJIOTHSL. KHCJIOTBHI. KMX 3HaHu#. | CI0BECHBIH,

IIPOU3BOJICTBA HarJIsAHbINA, YaCTUYHO-
IIOMCKOBBIM.

33. | Xumuko-texHomorudeckue | UepHas 3HaTh, KaKUe MPUHIIUITHI Kpurepun NuauBunyanpHas, §44,c.203Ne8
IIPUHIINAIIBI MeTaJTyprus./JoMeHH | XMMHUYECKOr0 NMPOU3BOICTBA OLICHKH dpoHTanbHALA, paboTa,
IPOMBIIIIIEHHOTO as neub.AryioMepanusi | UCIONb3yIOTCS MIPH MOTYYEHUH TeopeTudec | paboTra C yueOHUKOM,

MOJIyYEHUS Kucnoponnsiit YyryHa. KMX 3HaHu#. | CI0BECHBIH,
MetaioB. [ Ipon3BoacTBO KOHBEPTED. Ywmets coctaBiisaTs Y XP, HarJIsiIHbIN, YaCTUYHO-
YyryHa U CTaJH. be3orxonHoe IIPOTEKAIOIIUX MPH MOIYYEHUH IIOMCKOBBIN.
MIPOU3BOJICTBO. YyryHa U CTaJu.
[IepBHUYHBII KOHTPOJIBb
3HaHUUI

34. | Xumus B OBITY. DKOJOTrM4ECKHM 3HaTh npaBuiia 6€30MacHOM Kpurepun | UnauBunyaneHas, §46,c.213T1ec
Xumuaeckas MonutopuHr.Ilpenens | paboTel co cpeacTBamMu OBITOBOM | OLIEHKH ¢dpoHTanbHas, paboTa, | ThI
IIPOMBIIIJIEHHOCTD U HO JIOIYCTHUMBIE XUMHUHU. YMETh OOBSACHSTD TeopeTuyec | paboTa C y4eOHHMKOM,
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OKpY’Karollasi cpeqa

KOHLEHTPAaLNU

MMPpUYUHBI XUMHYCCKOI'O
3arpsA3HCHHA BO31yXa, BOOOEMOB
U I104YB

KUX 3HAHUU.

CroBecHBIH,
HATJISIIHBINA, YaCTHIHO-
IIOUCKOBBIH.

Hroro: 34 yaca, KOHTPOJIBHBIX Pa00OT-2, MPAKTHYECKUX padoT-2.

17




