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MHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma paspaborana Ha ocHOBe [IpuMepHO#i pabodei mporpaMMEl 0 XUMHH, B COOTBETCTBHH C
TpebGoBaHUAMH K pe3yibTaTaM OCHOBHOTO O0IIIEro 00pa30BaHusl, IPEICTABICHHBIME B (heepaJIbHOM roCy1apCTBEHHOM
00pa3oBaTeNbHOM CTaH/IapTe U OPUEHTHPOBAaHA Ha UCIIOIb30BaHIE YIeOHO-METOAMIECKOTO KOMITIEKTA!

Tabpuensn, O.C. Xumus 9 K. : yaeOHHK U1 001ieo0pa3zoBarenbHbIX yupexkaenuii / O.C. 'abpuemsin. — M.
Hpoda, 2013.
Tabpuenan, O.C. Xumus 8 xi1. : padouas terpans / O.C. ['abpuensn, C.A. Cnaakos. — M.: [lpoda, 2013.

Tabpuenan, O.C. Xumus 9 KII. : TeTpaab IS JIAOOPATOPHBIX OMBITOB M pakTuieckux padot / O.C.
Iabpuensn, A.B. SlmrykoBa. — M.: Ipoda, 2013.

Tabpuenan, O.C. Xumus 8-9 ki1 : metommueckoe mocooue / O.C. ['abpuensn, A.B. Smykosa. — M.: JIpoda,
2010.

Tabpuenan, O.C. Xumus 9 xi1. : Kaura mist yaurens / O. C. [N'abpuensa, U.I'. Octpoymos. — M.: [Ipoda,
2011.

Tabpuenan, O.C. Xumust 9 KII. : KOHTPOJbHBIC U TpoBepodHbie padoTsl / O.C. ["abpuensH u ap. — M.: JIpoda,
2010.

Tabpuensn, O.C. Xumus 8 —9 KII. : XUMUS B TecTax, 3ajadax, ynpaxsenusx / O.C. ['abpuensn, H. I1.
BockoboitaukoBa. — M.: JIpoda, 2009.

Tabpuenan, O.C. Xumnus 9 ki1 : xuMudeckuii sxcriepuMenT B mikoie / O. C. 'abpuernsa, H. H. Pynos, B. U.
TonkynoB. — M.: JIpoda, 2009.

Tabpuenan, O.C. Xumus 9 KII. : TeTpaab U OLEHKH KadecTBa 3HaHui o xumud / O.C. ['abpuersH, A.B.
Kymmosa. — M.: JIpoda, 2010.

10. r: abpuensan, O.C. Xumus 9 KL : 3JIGKTpOHHOE MyIbTHMenuitHOe npmtokerue / O.C. ['abpuemnsa. — M.:

Hpoda, 2013.

OBbIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

B cootBeTcTBUM C q)e):[epaJ'H)HI)IM rocyaapCTBCHHBIM O6paSOBaTeJ'H>HLIM CTaHJapTOM OCHOBHOI'O 0611161"0

O6paSOBaHI/Iﬂ ydamuecsa JOJDKHBI OBJIaACTh TAKMMHA ITO3HABAT CJIbHBIMHA y‘leGHBIMI/I ,Z[eﬁCTBHS[MPI, KaK yMCHHUEC
(bOpMy.]'H/IpOBaTL r[po6neMy 1 TUIIOTE3Yy, CTABUTH LECJIN U 3aaa4U, CTPOUTD IJIaHbI JOCTHIKCHHUA Heﬂeﬁ " pCHICHHUA

MOCTABJICHHBIX 3aJla4, IPOBOAUTDH SKCIICPHUMEHT U HAa €0 OCHOBC ACJIATh BBIBOABI 1 YMO3AKIIIOUCHUS, IIPCACTABIIATD UX U
OTCTarMBaTb CBOIO TOYKY 3PpCHMUA. KpOMe OTOr'o, yH4aluecs JO0JIKHBI OBJIAACTh IPUEMaMU, CBA3aHHBIMU C OIIPEACIICHUECM
MOHSATHUM: OrpaHMYUBaTh UX, OMMUCBIBATD, XapaKTCPHU30BaTh U CPABHUBATL. C.]'IGZ[OBaTe.]'H)HO, IpHu U3Y4YCHHUU XUMHHU B
OCHOBHOM IIKOJIE ydamuecsa OO0JKHBI OBJIaZICTh yqe6HLIMI/I I[eflCTBPIHMPI, ITO3BOJIAIOIIIMMHU UM JOCTHUYDb JIMYHOCTHBIX,

NpE€AMCTHBIX U MCTAIIPCAMETHBIX 06p3,30BaTeJ'ILHLIX PE3yJIbTATOB.

[Ipenyaraemas mporpamma 1o XMMUH PacKpbIBaeT BKJIa]] y4eOHOro IpeMera B IOCTIKEHHE Iielell OCHOBHOTO

061_[161"0 O6paSOBaHI/Iﬂ " OIIPpCACIACT BaKHEHIIINE COACPIKATCIIbHBIC IMHUA NTPEAMCTA:
* «BCHICCTBO» — 3HAHUC O COCTABC U CTPOCHUHU BCIICCTB, UX CBOMCTBaX U OMOJIOTHYECKOM SHA4YCHUH,

* «(XUMHYCCKaA pCaKusA» — 3HAHUEC O MPEBPAICHUAX OAHUX BCIICCTB B IPYIrUC, YCIIOBUAX IPOTCKAHUS TAKUX

MpeBpaIleHUH U crioco0ax yrpaBIeHUs peakLsIMH;

* (IIPIMEHEHHE BEUIECTB» — 3HAHWE U OIBIT 0€30MacHOro 00palleHns ¢ BEeIIeCTBaMy, MaTepHalaMi 1
npoleccaMy, HEOOXOMMBIMHU B OBITY M Ha TTPOU3BO/ICTBE;

* «SI3bIK XUMUU» — OIIEPUPOBAHNUE CUCTEMON BKHEHIINX XUMUUECKUX MOHATUH, 3HAHUE X UMHUECKOU
HOMEHKJIaTYPBl, a TakKe BJIaJICHUEe XUMUUECKOH CUMBOJIMKOH (XUMIYECKUMHU (POPMYITaMHi U YpaBHEHHSIMH ).

MECTO YYEBHOI'O ITPE/IMETA B YUEBHOM IIVIAHE

B nmponecce OCBOCHU S IPOTrpaMMBbl KypCa XUMHUH IS OCHOBHOM IITKOJIBI ydamuecs OBJIal€BaOT YMCHUAMU

CTaBUTDb BOIIPOCHI, Ha6,]'IIOZ[aTL, O6’I>$ICH$ITL, KHaCCI/I(l)I/IHI/IpOBaTL, CpaBHUBATD, IPOBOAUTDH SKCIICPHUMEHT U
HUHTEPIPETUPOBATH BBIBOJABI HA €TI0 OCHOBE, OINPECACIIATD HCTOYHUKH XUMHYECKOU I/IH(l)OpMaHI/II/I, nojiy4atb U



aHaJM3UPOBATh €€, a TAK)Ke TOTOBHUTH Ha 3TOW OCHOBE COOCTBEHHBIH MHPOPMAIIMOHHBINA POIYKT, PE3EHTOBATh €T0
BECTH JAUCKYCCHIO.

[IporpaMma Kypca XUMUH IJIs1 OCHOBHOH IIIKOJIBI pa3padaThIBallach C y4ETOM IepBOHAYAIIbHBIX MTPECTaBICHHH,
MOJTyYEHHBIX yYaIllMMUCS B HAYAJIbHOH IIKOJIE IPU N3YYEHUH OKPY’KAIOIEro MUpa.

[penmaraemas mporpamMma XoTsI ¥ HOCHT OOIIEKYIbTYpPHBII XapaKkTep W He CTaBUT 331ady MpodeccHoHaIsHOH
MOJITOTOBKH YUaIIlUXCsl, TEM He MEHee MO3BOJISET UM ONPEAETUTHCS ¢ BRIOOPOM NMpodriis 00ydeHus B CTapIIeH IIKoIIe.

BasucHerit yueOHBIH (00pa3oBaTeNbHBIN) TUIAH HA H3YYeHHE XUMHUH B OCHOBHOH IIKOJIE OTBOAMT 2 YIeOHBIX Jaca
B HEZIENIO B TEUCHUE KaXKAOro roga ooydenus, Bcero 140 ypokos, 1o 70 uacos B ro.

OCHOBHBIE UJIEN ITPEJIJTATAEMOI'O KYPCA

* MaTepUaJIbHOE EIUHCTBO BELECTB €CTECTBEHHOTO MUPA, UX TEHETUYECKAasl CBSI3b;

* IPUYHUHHO-CIIEACTBEHHBIE CBSI3U MEKIY COCTABOM, CTPOEHUEM, CBOMCTBAMU, OJTyYCHHEM U IPUMEHEHUEM
BEIIIECTB;

* I03HABAEMOCTh BEILECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUECKUX PEAKIIUM;

* 0OBSCHSAIONIAS ¥ IPOTHOZUPYIOMIAs POJIb TEOPETHIECKHUX 3HAHUHN [T (haKTOIOTHYECKOTO MaTepHajia XUMHH
JJIEMEHTOB;

* KOHKPETHOE XUMHYECKOE COCIMHEHNE KaK 3BEHO B HEMPEPHIBHOM 1eNU NPEBpallleHUH BEIIECTB, yUaCcTBYIOIIEE
B KPYrOBOPOTE XUMUUYECKUX HIEMEHTOB U XMMHYECKON 3BOMIOLINH;

* 00BEKTHBHOCTH U TI03HABAEMOCTh 3aKOHOB MPHUPOIbI; 3SHAHUE 3aKOHOB XHMHH MTO3BOJIAET YIIPABITH
XMMHYECKUMH TIPEBPaIleHISIMI BEIIECTB, HAXOJUTh 3KOJIOTHYECKH Oe30IacHble CIOCOOBI IPOU3BOJICTBA M OXPaHBI
OKpY’KaroIlleH Cpeasbl OT 3arpsiI3HEHNS;

* B3aMMOCBSI3aHHOCTb HaYKH W TPaKTHKH; TpeOOBaHUSA MPaKTHUKH — JBIDKYIIAs CHJIa Pa3BUTHS HAYKH, yCIIEXH
MPaKTUKH 00YCIOBIIEHBI TOCTIKEHUAMHI HAYKH;

* pa3BUTHE XMMUYECKOH HAYKH M XUMH3ALUs HAPOJHOTO X035 HCTBa CIy)KaT MHTepecaM JeioBeka U o0IIecTBa B
LEJIOM, UMEIOT T'YMaHUCTHIECKHI XapaKTep U MPHU3BaHbI CIIOCOOCTBOBATH PEIICHHUIO III00ATFHBIX MPoOIeM
COBPEMEHHOCTH.

OTH Uzien peanu3yroTcs MyTeM JOCTHXKEHUS CIACAYIOIUX yeeil:

gopmuposanue y yaanmxcs XMMIUIECKOH KapTHHBI MUPa KaK OPTaHWYECKOW YaCTH eTo IIeJIOCTHOM
€CTECTBEHHOHAYYHON KapTHHBI;

passumue MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yJaluxcs B polecce
M3Yy4EHUS! UMM XMMHYECKON HaYKHU U €€ BKJIaJa B COBPEMEHHBIN Hay4YHO-TEXHUUECKUI IPOrpecc;

@opmuposanue BXHEHIINX JIOTHYECKUX ONlCpaluii MBIIUICHUS (aHAJIN3, CHHTE3, 0000ICHUE, KOHKpeTHU3a1us,
CpaBHEHHME U JIp.) B IPOIIECCe TTO3HAHUS CUCTEMBI BaKHEHIINX TIOHATHH, 3aKOHOB U TEOPHIA O COCTaBe, CTPOCHUH U
CBOMCTBAaX XMMHMUYECKUX BEIIECTB;

socnumaHue yOSKAEHHOCTH B TOM, YTO IIPHMEHEHNE MTOJTyIeHHBIX 3HAHUH ¥ YMEHHUH 110 XUMUH SIBIIIETCS
00BEKTHBHON HEOOXOIUMOCTEIO JIJIs Oe30nmacHoi paboTHI ¢ BeNeCTBAMH M MaTepHaiaMi B OBITY U Ha TIPOU3BOJICTBE;

npoekmuposanue N peanu3ayus BIITyCKHUKAMU OCHOBHOH HIKOJIBI TMIHOH 00pa30BaTeIbHON TPAEKTOPHH:
BBIOOp IpoGIIst 00yUeHHs B CTapIueil MKoJie MK NpodhecCHOHANBHOIO 00pa30BaTeIbHOTO YUPEKICHUS;

06/1a0eHue KITOYEBBIMUA KOMITETEHIMAMHE (Y4eOHO-1T03HaBaTeNbHBIMH, WHPOPMAIIHOHHBIMHU, [IEHHOCTHO-
CMBICIIOBBIMH, KOMMYHUKATHBHBIMH).

3HAYUTEITBHOE MECTO B COJEPKaHUU Kypca OTBOJIUTCSI XUMUIECKOMY KCIIEpUMEHTY. OH IO3BOJISIET
cOopMHpPOBATh Y YUaIINXCA ClIeNUaIbHbIE MPEAMETHbIe YMEHHS pabdoTaTh ¢ XUMHYECKIMH BEIIECTBAMH, BHITOJIHATH
MPOCTHIE XUMHYECKHE OMBITHI, HAYIUTh X 0€30IIaCHOMY M 3KOJIOTHYECKH TPAaMOTHOMY OOpaIlleHHIO C BEIIECTBAMH B
OBITY 1 Ha IPOHU3BOJICTBE.

[IpakTuueckue paboTHI CrPYNITHUPOBAHBI B OJIOKH — XHMHYECKHE TPAKTHKYMBI, KOTOPBIE CIIY)KaT HE TOIBKO
CpEeICTBOM 3aKpeTuIeHHs yMEHHH 1 HaBBIKOB, HO M KOHTPOJISl KauecTBa X C()OPMUPOBAHHOCTH.

o cBOeMy ycMOTpeHHIO, a TaK)Ke HCXO/s M3 BOSMOXKHOCTEH MIKOJIBHOTO KaOWHETa XMMHH YIUTEIh MOKET
W3MEHHTh U CTPYKTYPY MPENCTaBICHHOTO B IPOrpaMMe IPaKTHKyMa, HalpuMep YBEINIHUTh YHCII0 1a0opaTopHBIX
paboT 3a c4YeT COKpalleH!s IeMOHCTPalui. DTO BO3MOXKHO IIPH HEOONBIION HAIOIHIEMOCTH KIIACCOB B CEIbCKUX
IIKOJIaX, 0COOCHHO MaJIOKOMIUICKTHBIX.

B kypce 9 knacca BHauane 0000Iat0TCs 3HAHUS y4aIluXxcs 1o Kypey 8 kiacca, anogeo3oM KOTOPOTo SIBISIETCA
[lepuoanueckuii 3axoH u Ilepuonnueckas cucreMa xumudeckux anementos J[. . Menneneesa. Kpome toro,



0000IIAFOTCS CBEJICHUS O XMMUYICCKIX PEaKIUIX U MX KJIACCH(HUKAIIH — 3HAHUA 00 YCIOBHUSX, B KOTOPBIX TPOSIBIITIOTCS
XHUMHYIECKUE CBOMCTBA BEIIECTB, H CIIOCO0aX YIIPABJICHUS XUMHUYESCKAMH MPOIIECCAMH. 3aTEM PacCMaTPUBAIOTCS 00IIHe
CBOMCTBa METAIUIOB M HEMETALIOB. [IpHBOISTCS CBOMCTBA MIETOYHBIX U MEIIOYHO3EMEIHHBIX METAJIOB U TAJIOTCHOB
(TIPOCTHIX BEIIECTB M COCTUHECHUI raJIOTEHOB), KaK HauOoJIee IPKUX MPEICTABUTENCH 3THX KJIACCOB DIIEMEHTOB, U UX
CpaBHHTENIbHAS XapaKTEPUCTHKA. B Kypce moApoOHO paccMaTpUBaIOTCS COCTaB, CTPOCHHUE, CBOMCTBA, MTOIyUICHUE U
MPUMEHEHHE OTIENIbHBIX, BAKHBIX B XO3IHCTBEHHOM OTHOIIICHUHU BEIECCTB, 00Pa30BaHHBIX dJIeMEHTaMH 273-T0
TIEPHOJIOB.

B cBs131 ¢ epexomoM 0CHOBHOM MIKOJIBI Ha TaKyI0 (JOPMY UTOTOBOM atTecTtanyi, kak [ A, B kypce
MPETyCMOTPEHO BpeMs Ha IMOATOTOBKY K HEH.

VYuebHO-TeEMAaTHUECKHI TIIaH. 9 Kitacc

KommuecTBo | B Tom umcie,

Pa3ngen Tema
4acoB KOHTP. pao.

da3a 3amycka (COBMeCTHOe NIPOEeKTUPOBAHME U NJAHUPOBAHME Y4eOHOTI'0 ro/ia)

O6HIa$I XAPAKTCPUCTUKA XUMHYICCKHUX DJICMCHTOB U XUMHYCCKHUX

I . 10 1
peakuit
da3a NOCTAHOBKHU U pellieHUs y4eOHbIX 32124
1T Mertasuib 17
I Hemeransl 28
v [IpoekTHast 1eATENPHOCTD YUaluXcs 3

PedaexcuBnas ¢asza

O06o0mienre 3HaHUHN 110 XMMHUH 332 KyPC OCHOBHOMW IIKOJTBL.

[loaroToBka K rocymapcTBeHHOM uToroBoii arrecrarmu (I'MA)

HToro 68 5

COHAEPXXAHUE KYPCA XMMUU B 9 KITACCE

Tema 1. O01as XapaKTepUCTHKA XMMHYECKHUX IJIEMEHTOB U XUMUYECKUX peaKkuuii

[Teproauuecknil 3aKOH U EPUOANYECKAsT CHCTEMa XUMHUECKUX 351eMeHTOB J[. V1. MeHieneeBa B CBETE yUEHUS O
cTpoeHuu aToma. X 3HaueHre. XapaKTepuCTUKa AJIEMEHTA IO €ro MOJMKEHHUIO B TIEPUOANYECKOM CHCTEME XMMHYECKUX
anementoB [I. 1. MenneneeBa. CBOICTBa OKCHIOB, KUCJIOT, OCHOBAaHUM M COJIEH B CBETE TEOPHUH DJIEKTPOJUTHYECKON
JIMCCOLIMALIMY U TPOIIECCOB OKUCIICHUS-BOCCTAHOBIIEHU . | eHeTHUecKHe psiibl MeTallla U HeMeTalllla. XapaKTepucTHKa
XUMHUYECKOTO 3JIEMEHTA M0 KUCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COCTUHEHUH.

[lonsiTre 0 MepexXOMHBIX dIeMEeHTaX. AMPOTEPHOCTb. | eHeTHUECKUH s/ IEPEXOMHOTO dIeMeHTa. AMQOTEpHBIC
OKCHUJIBI U TUAPOKCHABI. XUMHUUYECKas OpTraHu3anus NpUpojisl. XuMudeckue peakiu. CKOpoCcTh XUMHYECKON peaklnu.
Karanuszarops! u katanus.

JlaGopaTopHblie onbIThI. 1. [lomydeHrne THAPOKCHIA IIMHKA U UCCIIEAOBAaHUE €r0 CBOKMCTB. 2. MoaemupoBaHue
mocTpoeHus mepuoandeckoit cuctemsl Jl. . MenneneeBa. 3. 3aMeleHue jKene30M MEIH B pacTBope cyiabharta Menu
(I). 4. 3aBUCHMOCTH CKOPOCTH XHMHYCCKOW pEAKIMH OT NPHUPOIBl PEarupyrolux BEIIECTB Ha MpUMEpe
B3aMMOJICHCTBUSI KHUCIIOT C MeTaulaMH. 5. 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKIMH OT KOHIICHTPAIH{
pearupyIonux BEIIECTB HA NpPHUMEPE B3aMMOJCHUCTBHS IIMHKA C COJSIHOH KHCIOTOW pa3iMIHON KOHIIEHTpAIUH. 6.
3aBHCHMOCTh CKOPOCTH XHMHYECKOW pEaKIUWd OT IUIOMAJAH CONPHKOCHOBCHMS pEAarHpyIOIIUX BEIIeCTB. 7.
MonenupoBaHue «KUILIIETO CIIOST». 8. 3aBUCHMOCTh CKOPOCTH XMMHYIECKOH PEaKIUU OT TEMITEPaTyphl pearnpyroIInuX
BEIIECTB Ha MpuMepe B3auMmozekcTBus okcuna Menn (1) ¢ pacTBopoM CepHOM KUCIIOTHI pa3UYHON TeMIepaTypsl. 9.
Pasnokenune mepokcuaa Bomopona ¢ momornpio okcuma Mapranma (IV). 10. OOHapykeHHe Karaja3bl B ITHIEBBIX
npoaykrax. 11. UHrubupoBanue B3auMOICHCTBISI KHCIOT C METAIIAMU YPOTPOITHHOM.

Tema 2. MeTaliIbl



[Tonoxxenune metannos B [leproanyeckoit cucteme xumudeckux 35eMeHToB /. 1. MenaeneeBa. Meramnyeckas
KpHUCTaIUTMYeCKas pelerka U MeTaJulnd eckasi XUMUIecKas cBs3b. O0mue pu3ndeckie cBoicTBa MeTaiuioB. CIIIaBbl, HX
CBOIMCTBa U 3HaUEHUE. XMMHUYECKUE CBOICTBAa METAJIIOB KaK BOCCTAHOBUTENEH, a TAKXKE B CBETE UX MOJIOKEHUS B
AIIEKTPOXMMHIECKOM PALY HalpsDKeHNH MeTaiutoB. Koppo3ust MeTamioB u criocoObl 60pb0BI ¢ Hel. MeTasutsl B
npupoae. O01ue Crroco0b! UX MOITyYeHHS.

O01mas XapakTepuCcTHKA IIEJOYHBIX MEeTAI0B. MeTaiisl B mpupoae. O0mue crocoObl X MOITydeHHS.
Crpoenue aromoB. Lllenounble MeTabl — IPOCTHIE BellecTBa. BaxkHellne coeinHeH s MEIOYHBIX METAITIOB —
OKCHIBI, THIAPOKCHIBI M COJH (XJIOPHIIBI, KapOOHATHI, CYIb(aThl, HUTPATHI), X CBOWCTBA U MIPUMEHEHHE B HAPOTHOM
xo3siicTe. KammitHeie ynoOpenus.

O01mas xapakTepuCTHKA 3JIeMeHTOB riaBHoii noarpynnsl II rpynnel. CTpoeHue aToMOB.
[lenouHo3eMenbHbIE METAIUIBI — IPOCTHIE BEIlECTBA. BaxxHel e COeAMHEHUS 11IET0YHO3EMENIbHBIX METAJIIOB —
OKCHJIBI, THIPOKCHIBI M COJIH (XJIOPHIIBI, KapOOHATHI, HUTPATHI, Cylb(haThl, (hocaThl), X CBOMCTBA U IIPHMEHEHHUE B
HapOJHOM X035 CTBE.

Aaromuanii. CTpoeHne atoMa, Qu3ndeckrue 1 XUMHIECKHE CBOMCTBA MPOCTOro BemecTBa. CoenuHeHNs
QTIOMHHHUS — OKCUJT ¥ THIAPOKCH], X aM()OTepHBIN XapakTep. Baxuelimue conn amomunus. [IpuMenenne amoMuHns 1
€ro COeIMHEHHH.

JKesezo. CTpoenue aToMa, GU3HUECKHE ¥ XMMHUECKHE CBOMCTBA MPOCToro BemecTsa. I'enernaeckue psst Fe™'
u Fe’'. Baxcueiinme com sernesa. 3HaueHHE XKele3a U ero COSIMHEHHH T IPUPOJIBI ¥ HAPOITHOTO XO3SHCTBA.

Jdemoncrpanuu. OOpa3Ifhl METOYHBIX U HIeT0YH03eMENFHBIX MeTasuioB. O0pasip! crutaBoB. B3aumonelicTere
HaTpus, TUTHUA U KanbLKs ¢ BOAOU. B3aumopelicTBrue HaTpys U MarHusl ¢ KUCIOpoAoM. B3anmonelicTBue METaIoB ¢
HemeTanaMu. [lomyuenue rugpokcunos xenesa (11) u (III).

JlaGopaTopHble onbIThI. 12. B3anmoeiicTBie pacTBOPOB KUCIIOT U cojieil ¢ MeTauiaMu. 13. O3HaKoMIIeHHE C
pynamu xenesa. 14. OxpammBaHue IIaMEHU COJIIMU ILENOYHbIX MeTaIOB. 15. [lonydyeHue ruipokcua Kaabus U
HCCIIeI0BaHuE ero CBOMCTB. 16. IloaydyeHne ruipokcuia altOMUHUS U UCCIIEIOBaHKE ero cBOMCTB. 17. B3aumoneiicteue
Jxee3a ¢ coysiHoM kucioToi. 18. Ilomydyenue ruapoxcunos xxenesa (II) u (I11I) u u3ydenue ux cBOHUCTB.

Tema 2. [IpakTuxym 1. CBoiicTBa MeTAJLIOB M MX COeIMHEHU I

1. OcyuiecTBiaeHHE LIETTOYKN XMMUIECKUX IpeBpaleHuid. 2. [lonydyeHnue u cBoiicTBa COeAMHEHUI METaIoB. 3.
OKCIEepUMEHTANILHBIE 337a4H [0 PACIO3HABAHUIO U MOIYYEHUIO COETUHEHUI METAIIIOB.

Tema 3. HemeTa LiIbl

OO01mas xapakTeprcTHKa HEMETaJIOB: ToloxkeHue B [lepronudeckoii cucTeMe XUMUIecKuX aieMenToB [1. 1.
MemnneneeBa, 0COOCHHOCTH CTPOSHHS aTOMOB, AJIEKTPOOTPUIIATEIBHOCTD (D) Kak Mepa «HeMETaLTHIHOCTHY, pan D0.
Kpucramimyeckoe cTpoeHre HEMETAIIOB — IIPOCTHIX BelecTB. AsutoTponus. Dusuueckre CBOWCTBA HEMETAIIOB.
OTHOCHUTENBHOCTD MOHATHI «METalI» U «HEMETaJLI».

Bonopona. [Tonoxenue Bogopozaa B [lepuonnueckoit cucteme xXuMudeckux sneMeHToB 1. . Menneneesa.
Crpoenue aToma U MOJIeKYJIbl. DU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJIOPO/Ia, €TO MOJIYUeHHE U TPUMEHEHHE.

Boaa. Crpoenue Mosiekymbl. BogoponHas xumudeckas cBsi3b. GU3NUecKue CBOMCTBA BOJbl. AHOMAJIMU CBOMCTB
BoAbl. ['npodmibHbIe U THAPOPOOHBIE BelecTBa. XUMHICSCKUE CBOWCTBA BOMBI. KpYroBOpOT BOIEI B IPHPO/IE.
Bonoounctka. Aspartust Boapl. beiToBbIe GHIBTPEL. MUHEpaIbHBIE BOABL. JJUCTHIUTMpOBAaHHAS BONIA, €€ MOTYICHHC H
MIpUMEHEHHE.

OO0mas xapakTepucTuKka rajoreHoB. CtpoeHue aTroMoB. [IpocThie BelecTBa U OCHOBHBIE COSIMHEHUS
TaJIOTCHOB, X CBoWcTBa. KpaTkue cBefeHus o Xyope, o6pome, hrope u noze. [IpuMeHeHne raJJoreHOB U UX COCTHHCHUMA
B HapOJIHOM XO35HCTBE.

Cepa. Ctpoenne aroMa, aJlJIOTPOITHsI, CBOWCTBA M pUMeHeHrne poMOoudeckoit cepbl. Oxcumsl cepsl (IV) u (VI),
UX MOJyYeHue, CBOKCTBA U puMeHeHne. CepHas KUCIIOTa U €€ COJIU, UX TPUMEHEHHE B HAPOJHOM X 035CTBE.
[Tpon3BOACTBO CEPHOI KUCITIOTHI.

A3ot. CTpoeHue aToMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOro BellecTBa. AMMHAaK, CTpOeHHE, CBOMCTBA, MOJTyUeHHE
u npumeHeHue. Conu aMMOHUs, X cBoiicTBa U npuMeHenne. Okcunel azota (II) u (IV). AzoTHas kucora, ee cBoiCcTBa



U npuMeHeHne. HUTpaThl 1 HUTPHUTHI, poOieMa UX COMEPIKaHMs B CEJIbCKOXO03IHCTBEHHOHN MPOTYKIIHU. A30THBIC
ymoOpeHwus.

®ocdop. CtpoeHue aToMa, aJTIOTPOITHS, CBOWCTBA Oetoro U KkpacHoro gocdopa, ux npumeneHne. OCHOBHBIC
coenuHeHus: okcun dpocdopa (V) u oprodochopras kuciora, pocdarel. DochopHbie ya1oOpeHusI.

Yraepoa. CTpoeHHe aToMa, aJUTIOTPOITHS, CBOICTBa MoauuKaruii, npuMeHenne. Oxcubl yriepona (1) u (IV),
MX CBOWCTBa M MpruMeHeHue. KapOoHaThI: KaJbIHT, cofa, OTall, UX 3HAUYeHHE B IPUPOJE U KHI3HU YEIOBEKa.

Kpemnnii. Ctpoenue aTomMa, KpUCTaJUTHY €CKHIA KPEeMHHH, ero cBoiicTBa n npuMeHenne. Oxcua kpemuus (IV),
€ro IpUpoAHbIe pa3HoBUAHOCTH. CHUITMKATHl. 3HAUE€HHEe COeqMHEHNI KPEMHHS B )KMBOW M HEXXHUBOU npupoze. [loHsaTtue o
CHJIMKAaTHOM MPOMBIIIIEHHOCTH.

Jdemoncrpanuu. OOpa3Iibl TAIOTeHOB — IIPOCTHIX BellecTB. B3anMoeiicTBIE TaJJOreHOB ¢ HATPUEM, C
IOMHUHKEM. BrITecHeHHe XJI0poM OpoMa WIiTH Moja 3 pacTBOPOB UX colieil. BzanmopelcTBre cephl ¢ MeTayuiaMH,
BOJIOPOZIOM H KUCIIOpOoM. B3aumopelicTBre KOHIIEHTPUPOBAHHOH a30THOW KUCIIOTHI ¢ Meblo. [lormomenne yriiem
pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBNIeHNE Menu 13 ee okcupa yriieM. O0pasibl MPUPOIHBIX COeTMHEHNN
XJiopa, cepsl, ¢pocdopa, yraepona, kpeMHus. OOpa3nbl BaXXKHEHIIHX I HAPOAHOTO XO35HCTBa CyIb(PaToB, HUTPATOB,
kapOoHaToB, ocaroB. OOpa3Isl CTEKIa, KEPAMUKH, [IEeMEHTA.

JlaGopaTopusie onbIThI. 19. [loxydenue u pacro3naBanue Bogopoaa. 20. MicciaenoBanue moBepXHOCTHOTO
HaTsKeHns BoAbl. 21. PacTBopeHne nmepMaHTaHaTa KaJlis WIM MEIHOTO Kyropoca B Boze. 22. ['unpaTamus
00e3BoxkeHHOTO cyibdata meau (I). 23. M3roToBieHue THIICOBOTO OTHeYaTKa. 24. O3HAKOMIICHHE C KOJUICKITUCH
OBITOBBIX GHIBTPOB. 25. O3HaAKOMIIEHHE C COCTaBOM MHHEPaJIbHON BOJBI. 26. KauecTBeHHAs peaknus Ha raJloreHU -
noHsl. 27. [lonyuenue u pacro3HaBaHue kuciuopoja. 28. ['opeHue cepsl Ha BO3ayxe U B kuciopoze. 29. CoicTBa
pasbaBieHHOU cepHOU KUCIOTHL. 30. M3ydeHue cBoiicTB ammuaka. 3 1. PacosnaBanue coneit ammonwust. 32. CoiicTBa
pa30aBIeHHOH a30THOW KMCIOTHL. 33. B3aumoeiicTBie KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI ¢ Meabio. 34. ['openne
¢docdopa Ha Bozayxe U B kuciopozne. 35. PacnoznaBanue ¢ocdaros. 36. ['openne yris B kucnopoze. 37. [lomyuenne
YTOJIEHOHM KHCIIOTHI U H3y4UeHHe e cBOUCTB. 38. [lepexon kapOoHATOB B TUApOKapOOHATHL. 39. Pasnoxenue
rugpokapOonata Hatpus. 40. [TomyueHne KpeMHEBOM KUCIIOTH M H3Y4EHHE €€ CBOICTB.

Tema 4. IlpakTukym 2. CBolicTBa coeJUHEHNI HEMeTAJUIOB

1. PemnieHue skcriepMMEHTAIBHBIX 3a71a4 110 TeMe «[loarpymnmna rajoreHoBy. 2. PemieHue skcrepruMeHTalbHbIX
3anad no teme «lloarpynna kuciaopoga». 3. Penenue skcnepuMeHTaNbHBIX 3a1a4 110 TeMe «lloarpynmna asoray. 4.
Pemrenue sxcriepuMeHTaNBHBIX 33134 1Mo TeMe «[loxrpymmna yriepoaay. 5. [lonydenune, cobupanue u pacrio3HaBaHHE
ra3os.

Tema 5. O000meHHe 3HAHMIA 10 XMMHH 32 KyPC OCHOBHOM 1IK0JIbI. [IoAroToBKA K rocyaapcTBeHHOM MTOTOBOI
arrecranuu ('A)

[Tepuonnuecknii 3akoH u [leproandeckas cucrema XUMH4ecknx 3eMeHToB Jl. 1. MenaeneeBa. @uznuecknuit
CMBICI TOPSIKOBOTO HOMEPA AJIEMEHTA, HOMEPOB MEPUOAA U TPYIIIBL. 3aKOHOMEPHOCTH U3MEHEHUS CBOUCTB 3JIEMEHTOB
U MX COCAMHEHUH B IEPUOAAX U IPYIIaX B CBETE MPEACTABICHUM O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HAUECHUE
MEPUOANYECKOTO 3aKOHA.

Buapl XuMHUuecKUX CBSI3€M U TUITHI KPUCTALTMUECKHUX PEIIeTOK. B3aMOCBs3b CTPOSHHS U CBOMCTB BEIIIECTB.

Krnaccundukanms XUMAYeCKUX peakIuid 10 pa3iInIHbIM PU3HAKaM (YHCII0 H COCTaB PEarupYIOIIUX H
00pa3yroImuxcs BeIIeCTB; HAIMYXe TPaHHUIBL pazaena ¢as; TemioBoi 3¢ GeKxT; n3MeHeHne CTerneHel OKUCIISHHsT aTOMOB;
WCTIONIb30BaHNE KaTanu3aTopa; HanpasieHne nporekanns). CKOpocTh XUMHIECKHX peakuid 1 (aKTOpbl, BIUSIONINE Ha
Hee. OOpaTHMOCTh XUMHYECKHX PEAKIIUIA U CITOCOOBI CMEIIEHUSI X IMUYEeCKOTO PaBHOBECHSI.

[IpocThie u cnoxHbBIE BenlecTBa. MeTaisl 1 HeMeTa/ulbl. ['eHeTuueckue pspl MeTamia, HeMeTauia U
nepexoaHoro MeTtayuia. OKCHIBI ¥ THIPOKCHIB! (OCHOBAaHHS, KUCIOTHI, aM()OTepHBIE THIPOKCHBI), conu. VX cocTas,
KJIACCH(HKAIIHS U 00IIHE XUMIYCCKUE

JINMYHOCTHBIE, METAIIPEJIMETHBIE U ITPE/IMETHBIE PE3VJIBTATBI
OCBOEHUA COAEPXKAHUA KYPCA



Paszoen «06u4aﬂ XapaxkmepucmuKa Xumu4eCcKux 31emenmos u anuuecxuxpeaxuuﬁ»

IIpeameTHBIe pe3yJIbTATHI 00yUYeHUS
Yyamuiics JOIKEH ymems:

WCTIONIB30BATh MPH XapaKTEPUCTHKE TPEBpaIleHIH BEIECTB MOHATHS: «XUMHYECKas peaKIHsD», «PeaKInu
COCIMHEHHUS», «PEAKINH PA3IIOKEHUS», «PEaKIINi 00OMeHa», «PeaKIny 3aMEeIIeHH», «PeaKIny HeHTpaT3aniuny,
«OK30TEPMHYECKUE PEAKIIUIY, «IHIOTEPMUIECKUE PEaKIIUI», «00paTUMBIe PEakuy, KHEOOpaTHMbIE PEaKIHN,
«OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIE PEAKITHI.

XapakTepHu30BaTh OOIIHEe XUMUUECKIE CBOIICTBAa aM()OTEPHBIX OKCHIOB M THPOKCHIOB;

MPHUBOIUTH IPUMEPHI PEaKInii, OATBEPKIAIOIINX XHMHIYECKHe CBOHCTBA aM()OTEPHBIX OKCHIOB H
THIPOKCHIIOB;

JlaBaTh XapaKTePUCTHUKY XUMHYECKHX PEaKIUii [0 YHCITY U COCTaBY UCXOIHBIX BEIIECTB U MPOTYKTOB PEaKIINH;
TeroBoMy 3 dexTy;

HaTpaBJIEHHIO POTEKaHMs PEaKIN; H3MEHEHHIO CTETICHEH OKUCIICHNUS 2JIEMEHTOB; arperaTHOMY COCTOSHHUIO
MCXOJHBIX BEIECTB; yIaCTHIO KaTaJll3aTopa;

OOBSICHATH Y TIPHBOIUTH MIPUMEPHI BIHUSHISA HEKOTOPHIX (PaKTOpPOB (MIPHPOJa pearupyronyx BemecTB,
KOHIIEHTpAaIWs BEUIECTB, JaBJIeHNE, TEMITepaTypa, KaTaln3aTop, TOBEPXHOCTh COMPUKOCHOBEHHUS peartp yIOIHX
BEIIECTB) Ha CKOPOCTh XUMHUYECKHUX PEaKIINii;

HaOJFO/1aTh ¥ ONIMCHIBATh YPaBHEHHS PEAaKIMi MKy BEIIECTBAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POIHOTO) SI3bIKA U S3bIKA XUMUHU;

MPOBOAMTH OMBITHI, TOATBEPKAAIOIINE XUMUYECKHE CBOUCTBA aM(OTEPHBIX OKCHJIOB U THIIPOKCHIIOB;
3aBHCHMOCTh CKOPOCTH XUMHYECKOH PEaKI[UH OT Pa3INnYHbIX (PakTOpPOB (IPUPOIa pearupyroNIiX BEIIECTB,
KOHIICHTpAaIWs BEUIECTB, JaBlIeHNE, TEMITepaTypa, KaTaln3aTop, IOBEPXHOCTh COMPUKOCHOBEHHUS peartp yIOIIHX
BEILIECTB).

MeTanpeaMeTHble pe3yJibTAThI 00y4eHust
Yyamuiics JOIKEH ymemb:

OTIPENIeNATh 1eNb YIeOHOM AeATENILHOCTH C TOMOIIBIO YYHUTENS U CAMOCTOSITEIBLHO, HICKaTh CPEJICTBA €€
OCYIIECTBIICHUS, paboTasi IO IUIaHY, CBEPATHh CBOH JACHCTBUSA C IENBIO M MPU HEOOXOTUMOCTH HCIIPABIISTH OITHOKH C
MTOMOIIIBIO YUUTES U CAMOCTOSATENBHO;

COCTaBJISITh AHHOTAIIUIO TEKCTa;

C03/1aBaTh MOJICIU C BHIICIICHUEM CYIISCTBEHHBIX XapaKTEPUCTHK 0ObEKTAa U MPEICTABICHUEM X B
MPOCTPAHCTBEHHO-TPa(QUICCKON HITH 3HAKOBO-CHMBOJIMIECKO (hopMe;

OTIPEACTIATh BUIBI KJIacCU(UKAITUH (€CTECTBEHHYIO U HICKYCCTBEHHYIO);

OCYILECTBIISITH NIPIMOE IENYKTUBHOE 0KA3aTENIbCTBO.

Pa3zoen «Memannwvy

IIpexMeTHBIE pe3yJbTaThl 00yUeHUs!
Yyamuiics JOIKEH ymems:

HCIOJb30BATh MPU XapAKTEPUCTUKE METAIIIOB M UX COCTMHEHUN MOHATHS: «METALIBDY, Pl aKTUBHOCTH
METaJIOBY, «IIEJIOUYHbIE METAJUIBDY, «IIETOYHO3EMENbHbBIE METAILIBIY, HCIOb30BaTh UX MPU XapaKTEPUCTHKE METAJJIOB;

JlaBaTh XapaKTePUCTHKY XUMHUIECKHUX DIIEMEHTOB-METAIUIOB (IEIOYHBIX METaJIOB, MATHUS, KaJIbIUs,
AIIOMMHUS, JKele3a) 1o UX NonoxeHuto B Ilepuonuueckoil cucreme xumudeckux snemenToB 1. V. Menneneesa
(XMMHYECKHi 3HAK, TOPSIKOBBI HOMEp, EPHO, TPYIINa, TOATPYIIIa, OTHOCHTEIbHAS aTOMHAs Macca, CTPOSHHE aToMa
(3apsz sApa, 9UCIIO0 MPOTOHOB M HEHTPOHOB B s/Ipe, 00IIIee YHCII0 AIEKTPOHOB, pacipeielieHie 3JIeKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, PopMyITa, Ha3BaHHE U THI BBICIIETO OKCH/IA M THAPOKCHIA);

Ha3bIBaTh COCAMHEHNS METAIIOB M COCTABIATH UX (POPMYJIBI IT0 HA3BaHHIO;

XapakTepHu30BaTh CTpOeHHe, o0Ine Gpr3ndeckne 1 XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJIIOB;

OOBSICHAITh 3aBUCUMOCTB CBOICTB (MJIM TIpe/ICKa3bIBaTh CBOHCTBA) XUMUYECKHX DJIEMEHTOB-METaJUIOB (paanyc,
METaJUTHYECKHE CBOIMCTBA 3JIEMEHTOB, OKHCIUTEFHO-BOCCTaHOBUTEBHEIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MU
COeIMHEHNH (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIIMX OKCHIIOB M THIPOKCHIOB, OKUCIUTEIFHO BOCCTaHOBHTEIbHEIC
cBoiicTBa) OT mosnoxxeHus B [lepuoandeckoii cucreme xummdaeckux nementos /1. 1. Menneneesa;



OITHCHIBATH OOIIHE XHMHICCKIE CBOMCTBA METAJUIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POIHOTO)
SI3bIKA U S3bIKa XUMUU;

COCTaBJIATh MOJIEKYJISIPHBIE YPABHEHUS PEAKLINM, XapaKTEPU3YIOIIUX XUMAYECKUE CBOMCTBA METAJIIIOB U UX
COEAWHEHHUM, & TAK)KE AIIEKTPOHHBIE YPABHEHUS IIPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHNS

YpaBHEHUS AIEKTPOIUTHIECKON U CCOLMALINN; MOJIEKYJISIPHBIE, TOJHBIE U COKPAILICHHBIE NOHHBIEC YPABHEHUS
pEaKIUI C y4aCTHEM BJIEKTPOJIUTOB;

YCTaHaBJINBATh IPUINHHO-CIEICTBEHHBIE CBSI3U MEXK/Iy CTPOCHHEM aTOMa, XUMHYECKOM CBSI3bI0, TUIIOM
KPUCTAIUTMICCKON PEIIETKA METAJUIOB M UX COCTUHCHUH, UX OOMMME (PH3MICCKUMA U XUMHUYCCKUMU CBOHCTBAMH;

ONHKCHIBATh XMMHYCCKHE CBOMCTBA IICIOYHBIX M IICJIOYHO3EMEJILHBIX METAJJIOB, a TAK)KE aJIFOMUHHUS U Kene3a U
HX COCTUHEHHH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POTHOTO) SI3bIKA U S3bIKA

XUMUU,

BBITIOJTHATE, HAOTFOIaTh M OMHUCHIBATh XUMUYICCKHHA SKCIICPUMEHT IO PaCIlO3HABAHHIO BAYKHEHIITHX KaTHOHOB
METAJJIOB, THIPOKCHINOHOB;

3KCIEPUMEHTAIILHO MCCIIEI0BATh CBOMCTBAa METAIIJIOB ¥ UX COCAMHEHHUI, pelaTh SKCIIEPUMEHTAILHBIC 3a/1a41
o TeMe «MeTaJb»;

OITHICHIBATh XUMUICCKHH SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIH POIHOTO) S3BIKA U SI3bIKA
XHUMUU,

MPOBOJUTH PACUETHI IO XUMUICCKHM (DOPMYJIaM B YPaBHEHHSM PEaKITUi, MPOTEKAIOIINX ¢ YIaCTHEM METaJUIOB
M UX COCITMHEHUM.

MetanpeaMeTHbIe pe3y/ibTaThl 00y4eHusl
Yyamuiics JOIKEH ymems:

paboTaTh M0 COCTaBJICHHOMY IUIAHY, UCTIONIB3YS HApSAy C OCHOBHBIMH U JIOTIOJTHUTENIbHBIE CPEICTBA
(cripaBOYHYIO TUTEPATYPY, CIOKHBIE TPHOOpPHI, cpenctBa UKT);

C MIOMOIIBIO YUHTEINS OTOMpATh JJIs pelieHns] y9eOHbIX 3a/1a4 HeoOX OINMBIE CIIOBapH, SHIIUKIONSIH,
CIIPaBOYHHUKH, JIIEKTPOHHBIE JUCKU;

COIIOCTABIIATH U OTOMPATh WH(POPMAIIHIO, TIOTYYEHHYIO U3 Pa3IMYHBIX HCTOYHUKOB (CJIOBapH, SHIUKIIOTISTUH,
CIPaBOYHHKH, DJIEKTPOHHBIE TUCKH, ceTh MHTepHeT);

TPEACTaBIIATh HH(GOPMAIUIO B BUJIE TaOJIHII, CXeM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C TIPIMEHEHNEM CPEJICTB
UKT;

0(OpMIIATH CBOHM MBICIIH B YCTHOW M MUCHMEHHOW PEYH C yIETOM CBOUX YUEOHBIX U )KU3HEHHBIX PEUEBBIX

CUTYyaluii, B TOM uncie ¢ npumenenueM cpencts UKT;

COCTaBJISITh PELEH3HIO Ha TEKCT;

OCYLIECTBIIATH T0Ka3aTEIbCTBO OT IIPOTUBHOIO.

Pazoen «llpakmuxym 1. Ceoiicmea Memannos u ux coeOuHeHu»

I[IpenmeTHBIE pe3yJbTATHI 00yUeHHS
Yyamuiics JOIKEH ymems:

o0paIarsCes ¢ JabopaTopHEIM 000pYIOBAHUEM M HAarpeBaTeILHBIMU MPHUOOPAMHU B COOTBETCTBHUH C ITPaBIIIAMHU
TEXHUKH 0€30MacHOCTH;

HAOJIOIATh 332 CBOMCTBAMH METAJIOB U X COCIMHEHUNA U SBICHUSIMU, TPOUCXOIAIINMU C HUMU;

OITHICHIBATh X UMUICCKHH SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIH POIHOTO) SI3BIKA U SI3bIKA
XUMUH;

JIeNIaTh BBIBOJIBI IO Pe3yIbTaTaM IMPOBEICHHOTO SKCIIEPHMEHTA.

MeTanpeaMeTHble pe3yJibTAThl 00y4eHust
Yyamuiics JOIKEH ymems:
OTIPEICTIATh, UCXOMIS U3 YICOHOM 3a/1aui, He0OX OJJMMOCTh HUCIOJIb30BaHM HAOTIOMCHUS HITH SKCIICPUMEHTA.

Pa3zoen «Hememannoty

IIpexMeTHBIE pe3ybTaThl 00yUeHUsI



Yyamuiics JOIKEH ymemb:

KCII0JIb30BaTh MPHU XapaKTEPUCTUKE METAJUIOB U UX COCIMHEHUHN TOHATHUS : HEMETAILIbD», «TaJOTeHBD»,
«aJUIOTPOITHBIE BUIOU3MEHEHHUA, «OKECTKOCTh BOJIbI», «BPEMEHHAs )KECTKOCTh BOJIBI», «IIOCTOSIHHAS dKECTKOCTh BOJIBDY,
«00I11as1 )KECTKOCTH BOJIBI»;

JaBaTh XapaKTEPUCTHKY XHMAYIECKIX 3JICMEHTOB-HEMETAIUIOB (BOJIOPO/Ia, TAIOTCHOB, KHCIOPOa, CEPHI, a30Ta,
docdopa, yriaepoma, KpeMHHS) 110 HX MOIOKEHUIO B [leproamueckoi cucteMe XuMuaeckux nementos 1. .
MenneneeBa (XUMHUYECKAHN 3HAK, MOPSIKOBBIA HOMEp, IIEPHOJI, TPYIIA, MOATPYIINA, OTHOCHTEIILHAS aTOMHAs Macca,
CTpOEHHE aToMa (3apsi Apa, YUCIIO IPOTOHOB M HEHTPOHOB B sIIpe, OOIIIEe YHCIIO SJICKTPOHOB, PaCIpeACIICHHIE
AJIEKTPOHOB I10 JICKTPOHHEIM CJIOSIM), TIPOCTOE BEMIECTBO, (hOpMyJia, Ha3BaHUE M THII BBICIIIEIO OKCHIA U THIPOKCUIIA,
(dhopMyIa B XapakTep JIETy4ero BOIOPOIHOTO COCTUHEHHS);

Ha3bIBaTh COCIUHCHUS HEMETAILIOB U COCTABIIATE UX (YOPMYJIBI TI0 HA3BAHHIO;

XapaKTepHU30BaTh CTPOCHUE, OOIIHE (PU3NICCKAE M XUMHYICCKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB;

OOBSICHSITH 3aBHCHMOCTB CBOWCTB (MJIH MPEJICKa3hIBATh CBOMCTBA) XUMHICCKUX 3JIEMEHTOB-HEMETAIIOB
(panmyc, HEMETaJUIMIECKIE CBOWCTBA 3JICMEHTOB, OKUCITUTEIILHO-BOCCTAHOBHUTEIILHBIC CBOMCTBA 3JICMEHTORB) U
00pa3yeMBbIX HMH COSIUHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BHICIIMX OKCHIOB U THIPOKCHIIOB, JICTYUHX BOIOPOTHBIX
COCITUHCHUH, OKHACITUTEILHO-BOCCTAaHOBUTEIbHBIEC CBOHCTBA) OT MOJIOKECHUS B [lepruognuecKoi CUCTEMe XUMHUIECKHX
snemeHToB /. 1. Menpaeneesa;

OITHICHIBATH OOIHE XHMUICCKIE CBOMCTBA HEMETAJIOB C MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH POITHOTO)
SI3BIKA W SI3BIKA XHMMUH;

COCTaBJISITh MOJIEKYJISIPHbIC YPABHEHHUS PEAKIINi, XapaKTePU3YIOIINX XUMUYIECKHE CBOMCTBA HEMETAJUIOB U UX
COEIMHEHHUM, a TaKXKe BJIEKTPOHHBIE ypaBHEHHS MPOLIECCOB OKUCICHU-BOCCTAHOBIICHUS

ypaBHEHUS 3JIEKTPOJIUTHUECKOM JUCCOLMAIIMN; MOJIEKYJISIPHBIE, TTOJIHBIE U COKPAIllEHHbIE HIOHHBIE YPaBHEHUS
peaKkiMii ¢ y4yacTHUeM DJIEKTPOJIUTOB,;

YCTaHaBIMBATh MPUINHHO-CIIEICTBEHHBIE CBSI3U MEX]Ty CTPOSHHEM aToMa, XUMHUECKOH CBA3BIO, TUTIOM
KPUCTAIUTMIECKON PEIICTKA HEMETAILIOB M UX COCIMHECHUH, NX OOIMMHU (U3UICCKIMU H XUMHIECKUMH CBOHCTBAMU;
OITHCHIBATh XMIMUYIECKIE CBOMCTBA BOJIOPO/IA, TAJIOTCHOB, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, rpadura, aimmasa, KPEMHHSI
Y UX COSAMHECHUH C TTOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MITH POIHOTO) SI3BIKA M S3bIKA XHUMUH;

OITHCHIBATH CITOCOOBI YCTPaHEHHUS )KECTKOCTH BOJIBI M BBITTOJHATH COOTBETCTBYIOIIHA UM X UMHUSCKUH
SKCIIEPHUMEHT;

BBITIOJTHATE, HAOIOIaTh M ONUCHIBATH XUMHUYECKAH SKCIIEPUMEHT 110 pAacIiO3HABAHHIO HOHOB BOIOPOAA U
aMMOHWUS, CyJb(daT-, kKapOoHaT-, CHIINKAT-, hocdar-, XIOpUI-, OPOMHUI-, HOHI-HOHOB;

SKCIEpUMEHTaIbHO UCCIIeI0BaTh CBOWCTBAa METAJIIOB M UX COCIMHEHUH, peliaTh SKCIepUMEHTANIbHbIE 3a1a41
mo Teme «HeMerams»;

OITHCHIBATh X UMUICCKHH SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POIHOTO) SI3BIKA U SI3bIKA
XUMUU,

MPOBOIUTH PACYETHI IO XUMUICCKHM (DOpMYJIaM B ypaBHEHHSAM PEaKIIUi, MPOTEKAIOIINX ¢ yYaCTHEM
HEMETAIIJIOB M MX COCTHHCHHIA.

MeTanpeaMeTHble pe3yJibTAThl 00y4eHust
Yyamuiics JOIKEH ymems:

OpPTaHHM30BEIBATH YICOHOE B3aMMOIEHCTBHUE B TPYIIITE (pacHpeAeIsITh POJIH, JOTOBAPUBATHCS IPYT C IPYTOM H T.
1.);

TpeIBUACTE (IIPOTHO3UPOBATH ) MOCIIEACTBUS KOJUICKTHBHBIX PEIICHU;

MOHUMATh TIPUYMHBI CBOETO HEYCIIeXa M HaXOAUTh CIIOCOOBI BBIXOJA U3 STOH CHTYAIIHY;

B JIUAJIOTE C YIUTEIEM YUHUTHCS BBIPAOATHIBATh KPUTCPUH OICHKHU ¥ ONPENEIIATh CTEIICHb YCICITHOCTH
BEITIOJTHEHUS CBOEH paOOTHI M pabOTHI BCEX, UCXOS U3 UMEIOIIHNX CSI KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPHH OIICHKH U
MOJIb30BaThCsl UMU B XOJ1€ OIIEHKH M CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3pEHUs, apTYMEHTUPYA €¢;

MOATBEPKAATH ApPTYMEHTHI (haKTaMH;

KPUTUIHO OTHOCUTHCS K CBOEMY MHEHUIO;

CIIyIIaTh IPYTUX, MBITATHCA IPUHUMATH IPYTYIO0 TOUKY 3pEHHUS,

OBITh TOTOBBIM U3MEHHUTE CBOIO TOUKY 3PCHUS;

COCTaBIIATh pedepaT 1Mo onpeesieHHoN hopme;



OCYIIECTBIIATH KOCBEHHOE Pa3elInTeIbHOE JOKa3aTeNbCTBO.
Pa3zoen «llpakmukym 2. Ceoiicmea coeOuneHuii HeMemasiiosy,

IIpenmeTHBIE pe3ybTATHI 00yUeHHS
Yyamuiics JOIKEH ymems:
o0paIarsCes ¢ JabopaTopHEIM 000pYIOBAHUEM M HAarpeBaTEILHBIMU MPHUOOPAMHU B COOTBETCTBHH C ITPaBIIIAMU
TEXHUKH 0€30IaCHOCTH;
HaAOJIOIATh 332 CBOMCTBAMH HEMETAIUIOB M UX COCMUHCHUN U SIBIICHHSIMH, TIP OMCXOJIIIIIAMHU C HUMU;
OITHCHIBATh X UMUICCKHIH SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIH POIHOTO) S3BIKA U S3bIKA
XUMUH;
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM IMPOBEICHHOTO SKCIIEPHMEHTA.

MeTanpeaMeTHble pe3yJibTAThI 00y4eHust
Yyamuiics JOIKEH ymems:
OTIPECTIATh, UCXOMIS U3 YICOHOM 3a/1aui, He0OX OJJMMOCTh HUCIOJIb30BaHMS HAOTIOMCHUS HITH SKCIICPUMCHTA.

YYEBHO - METOJJUYECKOE U MATEPHUAJIBHO- TEXHUYECKOE OBECIIEYHEHUE

1. T'a6puensa O.C. IIporpamma kypca xumun ais 8-11 kimaccoB oOuieo0pa3zoBaTeIbHBIX YUPEKICHUN —
M.: Ipoda, 2010

2. Tabpuensan O.C. u ap. Xumwus. 8-9 knaccel: YueOHUKHU Ui 001I€00pa30BaTEIbHBIX YUPEIKICHUNH. —
M.: Ipoda, 2013

IMa6puensu O.C. HactonpHas kaura yuutens. Xumus. 9 kinacc. — M.: [Ipoda, 2004

4. COOpHHMK TECTOBBIX 3aJaHHUIl I TEMaTUYECKOTO W MTOTOBOTO KOHTpoJsid. Xumus 8-9 kiacc.- M.:
«HTemnexT-ueHTp», 2006

5. YpoKu XMMHH N0 UHTETPAJILHON TeXHOJOruH. 8 Kiacc.: meToa.nmocodue /T.K. Tonkauesa u ap. — M.:
Hpoda, 2007.borganosa H.H., Memepsikoa JI.M.

6. COOpHUK TECTOBBIX 3aJlaHHM JJII TEMaTHUYECKOTO0 M HUTOTOBOTO KOHTpoJid. Xumus 8-9 kiacc.- M.:
«HTennexT-ueHTp», 2006.

1. OGyuaromye TUCKU IO BCEM pazjiesiaM XUMUU

2. PeaxTuBsl U 000pyJ0BaHME AJI NPOBEACHUS IPAKTUYECKUX pabOT






XapakTepucTnka

OcHoBHOE Oo0opynosanue 1Jist
OCHOBHBIX BH/10B .

coJep:KaHue [Ho3naBatenbH | PeryasituBabl | KommyHmkar JeMOH CTpanuii u
N Tema ypoka Tun ypoka AeATeIbHOCTH Harta

TeMbl, TEPMHHbI . ble YY1 e YV uBHbIe YV /| J1a0opaTopHBIX

(mpeaMeTHBbIH
U MOHSITHUS ONbITOB
pe3yJibTar)
®a3a 3anycka (COBMeCTHOe NPOEKTHPOBAHNE M NJIAHUPOBaHUE YUeOHOI0 roja)

Beenenne. O0masi XxapakTepy cCTUKA XUMHUY€CKUX 3JIEMEHTOB M XMMHMYeCKUX Peakiuii | 104

Jluunocmuule pezynomamul 0c80eHUs Mmembl: TIOTOKHUTEIFHOE OTHOIICHNE K YICHUI0, )KeNaHue IPHOOpeTaTh HOBBIEC 3HAHUS U YMEHHS; OCO3HAHHE CBOUX TPYAHOCTEH H

CTpEMIICHHE K UX MPEOJIONICHHIO; TIP OSIBIICHHE CIIOCOOHOCTH K CaMOOI[EHKE CBOMX JISHCTBUII M TOCTYKOB; HPABCTBEHHO-ITHYECKOE OI[EHUBAHNE YCBAUBAEMOTO COJIEPIKAHMS;
YCTOWYUBBIN TIO3HABATENBHBIN HHTEPEC M CTAHOBJICHUE CMBICIIO00pa3yromiei () yHKIMK O3HABAaTEIHbHOTO MOTHBA; MOTHBAITHS 00pa30BaTeIbHON NEATENPHOCTH IKOJIBHUKOB
HA OCHOBE JITUHOCTHO-OPHEHTUPOBAHHOIO MOAX0A

1| Xapakrepucta | 3aKOHOMEPHOCTH BBoaHslii 3HaoT Crposit Cnngarot Bcerynatot B J. Mopaenu atoMoB
Ka HN3MEHEHHS YPOK Ba)kKHeHIme JIOTHYECKHE crocod u JTUAJIOT, aneMeHToB 1?3-ro
XUMHUYECKOIO CBOICTB aTOMOB XUMUYECKUE enu pe3yiabTar Y4acCIBYIOT B IIEPUOLIOB
DJICMCHTA 110 TIPOCTBIX BEIIECTB TIOHATHUSA paCCy)K}IeHI/II\/'I. CBOUX KOJIJICKTHBHOM
€ro U COE/IMHECHUH, XUMHUYECKUH Beibuparor JIEICTBUI C obcyxaeHnn
TOJIOXKEHUIO B 00pa3oBaHHBIX 3JIEMEHT, aTOM, OCHOBAaHUs U 3aJIaHHBIM mpobiem,
NEPUOANICCKO XUMUYCCKUMU MOJICKYIIa, KpUTEPpUU IOJI1 9TAJIOHOM, y4darcsa
i cucreme J1. JJIEMEHTaMH B OTHOCHUTENLHBIE CpaBHEHMS, 00HapYXHBaIO BJIAJIETH
W .Mengeneesa | mpenenax aTOMHas U cepuanuy, T OTKJIOHEHUS MOHOJIOTUYECK
TJIAaBHBIX MOJIEKYyISpHas KJ1accupuKanun M OTJINYHUS OT oiiu
HOATPYII U MaccCHl. 00BEKTOB. JTAJIOHA. JINATIOTUYECKO
HIEPUOJIOB OOBACHAIOT Beinensoor Beinensaoor u it popmamu
MIePUOUYECKOMN busnueckuit KOJIWYECTBEHHBIE | OCO3HAIOT TO, pedu B
cucremst JI.1. CMBICJT aTOMHOT'0 XapaKTEPUCTUKHA | YTO yKe COOTBETCTBUH
Menneneena MOPSIKOBOTO 00BEKTOB, YCBOGHO M UTO | C
HOMepa 3a/laHHbIC eIe MOUISKUT | TPaMMaTH4YECK
XUMHUYCCKOTO CJIoOBaMu YCBOCHUIO, MU U
JJIEMEHTAa, OCO3HAIOT CHHTaKCHYIECK
HOMEPOB I'PYIIIIEI, Ka4yecTBO U HMH HOpMaMHU
MepHozaa, K YPOBEHB
KOTOPBIM 3JIEMCHT YCBOCHUSA
TIPUHATJIC)KUT B
MIePUOJNYECKON
cucreme J1.1.
Menneneesa
2| Xapakrepuctun | Ilman Kom6unupos | O6wsacusioT OCyIIecTBISIOT BrocaT Onpenensior DJIEeKTPOHHOE




Ka XapaKTePHCTUKH AHHBIN YPOK 3aKOHOMEPHOCTH MIOUCK H KOPPEKTHBEI U LeNN ’ MPUIIOKEHUE K
XIMHYECKOT 0 XHMHYECKOTO M3MEHEHHUS BEIJICTICHUE JIOTIOJTHEHHUS B ¢ yHKIIN y4eOHHKY
3JIEMEHTA 110 JJIEMEHTA. CBOWCTB HEO0OX0ANMOH crocob cBomx YYaCTHHUKOB,
€ro XapakTepucruka 3JIEMEHTOB B nHpOpMALUHL. JIeIICTBUH B CIIOCOOBI
IIOJIO’KEHHUIO B JJIEMEHTA - pezenax Majiblx Beinensoor ciydae B3aUMOJICICTB
HEPUOUYECKO | MeTasia. HIEPUOJIOB U KOJMYECTBEHHBIE | PACXOXKIEHUA usl.
i cucteme /1. XapakTeprucTuka MAaJIBIX ITOATPYIIIL; XapaKkTEPUCTUKHA | JTAIOHA, [Tnanupyror
N.Menpeneesa | anemeHTa- XapaKTEPU3YIOT 00BEKTOB, peabHOro obmmue
HeMeTaia XUMHUYECKU M 3a/IaHHBIE JIEHCTBHS M €T0 | CHOCOOBI
9JeMeHT (0T CIIOBaMH MIPOAYKTA paboTs
BOAOpPOZA 10
KaJbIWs) Ha
OCHOBE UX
MIOJIOXKEHUS B
MIePUOJUYECKOM
cucreme
J.N.Menneneesa
1 ocoObeHHOCTeH
CTPOCHUS UX
aTOMOB
CaoiicTBa KucnoTsslit unu Ypok 3HaOT CtpykrypupytoT | Beimensror u PasBuBaror JI. 1. [Tonmyuenue
OKCHJIOB, OCHOBHBIN N3y9IEHUS XMMHYECKUE 3HaHUs. OCO3HAIOT TO, yMEHUE TMJIPOKCHUJIA LINHKA U
KHCJIOT, XapakTep oKcuaa HOBOI'O CBOMCTBA Oco3HaHHO U 4TO yiKe UHTErpUPOBaTh | UCCIEAOBAHUE ETO
OCHOBaHUH, U TUAPOKCHIA Marepuaia OCHOBHBIX IIPOU3BOJILHO YCBOGHO M UTO | CSI B TPYIMITY CBOHCTB
COJIeH B CBETE 2JIEMEHTA KaK KJIaCCOB CTPOSIT peUYEBbIE | €llle MOMJIEKUT | CBEPCTHUKOB U
T2 OTJINYUTEITBHBIN HEOPTAaHUYECKUX BBICKA3bIBAHNSI B | YCBOEHHUIO, CTPOUTH
€ro IIpU3HaK. BELIECTB; YCTHOU U OCO3HAIOT IPOAYKTUBHOE
3aBHCHMOCTD BO3MOKHOCTb IUCbMEHHOU Ka4ecTBO U B3aUMOJIEICTB
XUMHAYIECKAX MPOTEKaHUS ¢dopme. Ctposr YPOBEHb ue co
CBOWCTB OKCUJIOB peaKknuil MOHHOIO | JIOTHYECKUe YCBOCHUS CBEpCTHHUKAMU
U TUAPOKCHIIOB obOMeHa. Lenu U B3pOCIJIBIMH
2JIEMEHTOB 3amuceIBaOT paccyxaeHuil
MOOOYHBIX YpaBHEHUS
noarpynn [ICX3 XUMUYECKUX
J.N.Menneneesa peakuuii HOHHOTO
OT CTeTIeHeH oOMeHa B

OKHCIICHUS X
atoMoB. IlonsTue
ampoTepHOCTH Ha
HpUMepe OKCHIa 1
THJPOKCHIIA

MOJIEKYIISAPHOM 1
HOHHOM BUJIC.
CocraBisiioT
3JICKTP OHHBIH
6amanc aas OBP.




ATIOMHHUIS OmnpenensroT
OKHCIIUTEb U
BOCCTAaHOBHUTEIb.
CocTaBisioT
(bopMyIIEI
HEOPTaHUYECKUX
COEUHEHUI
N3y9EHHBIX
KJIACCOB,
YpaBHEHHS
XUMHUYECKUX
peakuui
I'enernueckue | I'eHernueckue KomOunmpoB | 3Hator monoxxerwne | BriaBuraior n CocTaBnsioT Pabotatot B M. Pazniransie hopMsr
pAnBI PpsIBI MeTayuIa U AHHBIN YPOK METaJIOB U 000CHOBBIBAIOT IUTaH U TpymIe. TabmIy
METaJIOB U HEMeTala. HEMETaJIIOB B THITOTE3H, HocIenoBaTesb | AEKBaTHO MePUOANIECKON
HEMETAJJIOB Knaccudukarms IICXD; 3HaroT MpEeAIaraoT HOCTb UCIONB3YIOT CHCTEMBI.
XUMHUYECKUX OTJINYHE CrocoOBI UX JieicTBUi. peueBbie JL. 2.
JJIEMEHTOB. ¢bu3uIecKrx IIPOBEPKHU. Buocar cpencTsa AJist MogenupoBanue
IonsTue o cBOMCTB Me u Crposit KOPPEKTHUBBI U apryMEHTAlUA | TOCTPOEHUS
IIEPEXOIHBIX HeMe. JIOTUYECKUE JIOIIOJIHEHUS B cBoel Ilepuonuueckoit
JJIEMEHTaxX CocraBsior enu croco0 cBOUX MTO3UIIHY. cucremsr J1. U.
TEHETUYECKUE paccyxaeHuit JIeIICTBUH B Ymeror MenneneeBa
PpsIBI METaMIA U cirydae CITyIIaTh U
HEMeTalIa. pacXoXKIeHUS CIBIIIATE IPYT
CocraBsior 9TaJOHA, npyra
YpaBHEHHS peanrbpHOro
peakuui JIeUCTBUS U €T0
XUMHUYECKUX MPOTYKTa
cBOMCTB Me u
HeMe
Xumuaeckas Xumuyeckas Ypok XapakTepusyroT BrigBurator u Cnngarot O6wmenuBatorc | J. Mogens crpoeHust
OpTaHU3AIHL OpTaHHU3AIHS N3y9IEHUS POJb XUMHYIECKUX | OOOCHOBBIBAIOT crocob u sl 3HAaHUSAMH 3eMHOTO I1apa B
JKUBOU U JKUBOM U H&KMBOU | HOBOIO 3JIEMEHTOB B TUIIOTE3BI, pe3yibTaT MEXITY TIOIIEPEYHOM paspese
HEXUBOHI IIPUPOJBI. Marepuana JKMBOU Y HEXKUBOM | IpEAJIararr CBOUX YJICHAMHA
IIPUP OZIBI XuMHYECKUH IIPUPOLE. CIIOCOOBI MX JIeHCTBUI C TPYIIIBI AJI
COCTaB s]1pa, OcBanBaroT MPOBEPKH 3a1aHHBIM TPUHITHSL
MaHTHH ¥ 36MHOH XUMHUYECKUH STAIOHOM, 3P EeKTUBHBIX
KODBHI. COCTaB A7Ipa, O00HApPYKHBAal0 | COBMECTHBIX
XuMHuecKue MaHTHUU U 36MHOU T OTKJIOHEHHS peleHuit

OJICMCHTEI B
KJICTKaX XHUBBIX

KOPBI

" OTJIMYHA OT
OTaJIOHA




OpTaHHU3MOB.

Makpo- u

MHKPOJIEMEHTBHI
Knaccupukamu | O600meHne Ypox XapaKkTepu3yroT Bribuparot CocTaBsioT [posiBisiroT JI. 3. Bamemenue
s XUMHUYECKUX | CBemeHHMH o N3y4eHUS XMMHUYECKUE OCHOBaHHS U IUTaH U YBaXHUTEIBHOE | MEIHN B pacTBOpE
peakiuii o XUMHUYECKUX HOBOTO peaknuy mo KPHUTEPHUH IS MOCJIEOBATENb | OTHOIICHHUE K cynsdara mequ (1)
Pa3IMYHBIM PeaKIusX. Marepuana Ppa3INIHBIM CpaBHEHUS, HOCTb mapTHEpaMm, KEIe30M
OCHOBaHUSIM Knaccugukarust NIPU3HAKAM. cepuanuy, JiefcTBUi. BHUMAaHHE K

XUMHYECKHUX CocTaBisioT knaccuukanun | IlpeaBocxmima | JmgHOCTH

peaknuii o MOJIEKYIISIPHEIE, 00BEKTOB. 10T pe3yIbTaT JIpyroro,

Pas3IHYHBIM MOJHBIE U Crposit U YPOBEHBb aJIeKBaTHOE

OCHOBaHMSIM:! COKpAIICHHBIC JIOTHYECKHE YCBOCHUS MEKIHIHOCTHO

COCTaBy U YUCILY HOHHBIE Lenu (xaxoit Oymer € BOCIIPUATHE.

pearupyrouwx 1 YpaBHEHHS pacCyXJIeHUH pe3ynbTar?) VYuarcs

00pa3yrommxcst PpeaKIuii. MIepPEeBOIUTh

BEIIECTB, OmnpenensroT KOH(JIMKTHYIO

TETIJIOBOMY OKHCIIUTEIb U CHUTYAIHIO B

addexry, BOCCTaHOBUTEITb, JIOTHUY €CKUi

HaIpaBJICHUIO, OKHCJICHUE U IIJIaH U

HN3MEHEHHIO BOCCTAHOBJICHUE paspermars ee

CTeneHen KaK 3a/auy

OKHCIIEHUS gepes aHau3

JJIEMEHTOB, YCIIOBUH

o0pazyrommx

pearupyromnme

BelIecTBa, ¢ase,

HCTIOJIb30BAHHIO

KaTaam3aropa




Ilonstue o
CKOpOCTH
XUMHYECKOH
peaxuu

ITonsTue o
CKOPOCTH
XUMHUECKOMN
peakuuu.
®DakTopsl,
BIIMSIONINE HA
CKOPOCTh
XUMHYECKHX
peakuuit

IIponykTusH
BIH ypOK

3HaKOMSITCS C
ITOHSTHEM
«CKOpPOCTh
XUMHYECKOMN
PpeaKIum.
OOBSACHSIOT C
MPUBEICHUEM
MPUMEPOB
BIIMSIHUSA
HEKOTOPBIX
(axTOpOB Ha
CKOpOCTh
XUMHAYECKUX
peakuui

Bri6uparor,
COIIOCTABJISIOT U
00OCHOBBIBAIOT
CIIOCOOBI
pereHwst
3aJa4H.
CTpYKTYpHpYIOT
3HAHU.
ITonumarot u
aeKBaTHO
OI[€HUBAIOT SI3BIK
CpeICTB
MacCOBOM
nHpOpManUN

[IpunumaroT
MO3HABATENbHY
10 IIeTIb,
COXPAHSIOT ee
npu
BEITIOTHEHUH
y4eOHBIX
JIEUCTBUH,
peryaupyoT
BECh IIpoIece
nux
BEITIOTHEHHS U
YEeTKO
BBITIOJTHSIOT
TpeOoBaHUs
MTO3HABATENIEHO
1 3agaun

ObMeHHBarOTC
s 3HAHUSIMH
MEXIY
YJICHAMHU
TPYIIIBI 15
TPUHATHS

3¢ EeKTUBHBIX
COBMECTHBIX
pelIeHu.
Ymerwr ¢
ITOMOIIIBIO
BOIIPOCOB
JI0OBIBATh
HEJIOCTAOIIYI0
nHpOpPMALHIO

J. 3aBHCUMOCTD
CKOPOCTH
XUMHUUYECKON peakiuu
OT MPUPOJIBI

pearup yromux
BEIIECTB, OT
KOHLIEHTpaIuu
pearup yromux
BEIIECTB, OT

TUIOII AN
CONPUKOCHOBEHHUS
pearup yromux
BEIIECTB, OT
TeMIIepaTypbl

pearup yromux
BCIIECTB.

JI. 4. 3aBUCHMOCTD
CKOPOCTH
XUMHUUYECKON peakiuu
OT MPUPOJIBI

pearup yromux
BEILECTB HAa IpUMeEpe
B3aMMO/IEH CTBHS
KHCIIOT ¢ METaJIJIaMH.
5. 3aBHCHMOCTD
CKOpOCTH
XUMHUUYECKON peakiuu
OT KOHLIEHTpALUu
pearup yromux
BEILECTB HAa IpUMeEpe
B3aMMO/IEH CTBHS
IIUHKA C COJITHOM
KHUCIIOTOM pa3Iu4HOMN
KOHIIEHTpAIHH. 6.
3aBHCHMOCTD
CKOPOCTH
XUMHUUYECKON peakiuu
OT ILIOIIAgH
CONPUKOCHOBEHHUS

pearup yrommx
BEIIECTB.7.




MonenupoBanue
CKUISIIETO CIos». 8.
3aBHCUMOCTD
CKOPOCTH
XUMHUUYECKON peakiuu
OT TEMIIEPATYpPBI
pearup yromux
BEILECTB HAa IpUMeEpe
B3aMMO/JICICTBUS
oxcuna memu (IT) ¢
pacTBOpPOM CEpHOM
KHUCIIOTBI Pa3IUYHOI
TeMIIepaTypbl




8| Karamuzaropsr | Karanuzarops! u Ypok 3HaKOMSTCS U VYcranasnuBator | [IpuHHMaOT Berynaror B J. T'omorenHslit 1
KaTaJm3. N3y9IEHUS PacKpBIBAIOT MPUYHHHO- MIO3HABAaTeNbHY | AHAJIOT, reTepOreHHBIH
WHruouTOpE!. HOBOTO MOHSATHE CIIe/ICTBEHHBIE 10 IIeTIb, Y4acTBYIOT B KaTaJM3bl.
AHTHOKCHIAHTHI Marepuana «KaTaIA3aTOP». CBSI3U. COXPAHSIOT e¢ KOJJIEKTUBHOM | (DepMeHTaTHBHBINA
IpoBoxsat omeiTer, | CaMocTOSATENBH npu obcyKaeHnn KaTaJm3.
MIOATBEPXKIAIOIIUE | O CO3JAI0T BBITTOJIHEHUH mpobiem, WNurubuposanue.
BIIUSIHUE ITOPUTMBI YIeOHBIX y4darcst JI. 9. Paznoxxenue
KaTaJau3aToOpoB HA | AEATENBHOCTH JICHCTBHH, BIIAJICTh MIEPOKCH/Ia BOAOPOAA
CKOPOCTb TIPU pEIICHNH PETYIUpPYIOT MOHOJIOTHYECK | C IIOMOIIBIO OKCHJIA
XUMHAYECKOI mpodsiemMm BECh MPOIIECC ot u maprarmna (IV) u
peakuuu TBOPYECKOTO U ux JIMaJIOTHYECKO kartanassl. 10.
IIOMCKOBOTO BBITIONIHEHWSI 1 | ¥ popmamu O6Hap yxeHrne
Xapakrtepa 9EeTKO peun KaTajassl B
BBITTOJHAIOT HEKOTOPBIX MHUIIEBBIX
TpeOoBaHUs npoxaykrax. 11.
[I03HABATEIIBHO Wurnbuposanue
1 3agaun B3aMMO/JICICTBUS
KHCIIOT C MEeTaJUIaMH
YPOTPOTIMHOM
9| O6obmenue n O6o006menne n VYpox- Ob6obmarot W3Bnekarot BHocat IpostBnsToT DJeKTpOHHOE
cucTeMaTn3arn CHCTeMaTH3alNs MPaKTHKYM 3HAHUA 1O HEOOX0 UM YIO KOPPEKTHBBI M | YBOKHUTENBHOE | NPHIOKEHHE K
usl 3HAHUH 110 3HAHMWI 110 TEMe: P EACTaBICHHOMN nHGOPMANHNIO U3 | JOIOJHECHHUS B OTHOIIIEHHE K y4eOHUKY
Teme: «Obmas | «Oobmas nHpOpMaNN: MPOCITYIIaHHBIX crocob cBomx HmapTHEpaMm,
XapaKkTEPUCTUK | XapaKTEpUCTUKA «BBenenue. TEKCTOB JeiicTBUM B BHUMAaHHE K
a XUMHYECKUX XUMHUYECKUX O6mast Ppa3IUYHbIX cinydae JIMYHOCTH
JJIEMEHTOB H 3JIEMEHTOB U XapaKTEepUCTHKA KAHPOB pacXoXKIeHUS JIpyroro,
XUMHAYECKHX XUMHAYIECKUAX XHMHUYECKUX ITAJIOHA, aJIeKBaTHOE
peakuuii» peakuuiin» 3JIEMEHTOB U peanbHOrO MEXIMYHOCTHO
XUMHAYECKUAX JICHCTBYA M €T0 | € BOCIIPHSTHE
peakuuit. MIPOJYKTA
[Tepnonnueckuii
3aKOH U
Ilepuonuueckas
cucreMa
XUMHAYECKUAX

anemenTtoB JI. 1.
MenpgeneeBa» B
BHJIE€ TAOJIMII,
CXeM, OTIOPHOTO




KOHCIICKTAa, B TOM
qucie ¢

MPUMEHEHHEM
cpencts UKT
1| KontponbHas Kontponsnaas Ypok [IpoBogsT Brigenstor u Boigenstor u VYuyarcs
0| paboraNel mo | pabora Ne 1 mo KOHTPOJIA, peduexcuio bopMyIHpyIOT OCO3HAIOT TO, MIepEeBOANTD
Teme: «Obmas | Teme: «O6mas OLIEHKH U COOCTBEHHBIX npodiemy. 9TO YK€ KOH(IMKTHYIO
XapaKTEePUCTHK | XapaKTEPUCTHKA KOPPEKIHN JIOCTHKCHUH B Bergenstror YCBOGHO M UTO | CHTYAIHIO B
a XHMUYECKHX | XMMHYECKHX 3HAHMI MTO3HAHUI 0000TIeHHBIH eIIe MOJUISKUT | JIOTHIECKUit
JJIEMEHTOB H 3JIEMEHTOB U KJaccu(UKAIMU U | CMBICT U YCBOCHHUIO, IIJIaH U
XIMHUYECKHX XHMHUYECKUX 3aKOHOMEpHOCTell | (opMaTbHYIO OCO3HAIOT paspermars ee
peaknuii» peaxuii» IIPOTEKAaHMsA CTPYKTYPY Ka4ecTBO U KaK 3a7a4y
XUMHUYECKUX 3amaqn YPOBEHB gepes aHau3
peaxiuii. YCBOEHUS YCIIOBUH
AHanu3upyor
pe3yIbTATHI
KOHTPOJIbHOM
paboTh n
BBICTPAMBAIOT
ITyTH JOCTIDKEHUS
KETaeMOT0
YPOBHS
YCIEITHOCTH

da3a NOCTAaHOBKHU U peuieHuss CUCTEMbI yqeﬁﬂux 3ajgavd

MeTaJjuibl

| 174

ﬂuuyocmybzepesyﬂbmambz 0CB0€HUSL meMbl. CI)OpMI/IpOBaHI/Ie IEJICBBIX YCTAHOBOK yqe6H0171 ACATCIBHOCTHU,; 3HAHNEC OCHOBHBIX IMTPUHITUIIOB U MTPABWUJI OTHOLICHUS K ITPUPOIEC,
HOTpe6HOCTI> B CaMOBBIPpXKCHUU U CaMOpeaIn3alu, COMUAIIBHOM NPU3HAHWN ; TO3UTUBHAA MOpaJIbHasA CaMOOILICHKA; TOTOBHOCTh U CIIOCOOHOCTH K Y4acCTU1O B IKOJIbHOM
CaMOYIIPAaBJICHUH B IPEACIaxX BO3PACTHBIX KOMHeTeHHI/Iﬁ (l[e)KprTBO B IIKOJIC M KJIACCE, Y1aCTUE B JICTCKUX U MOJIO ACKHBIX 06H1€CTBGHHLIX Ooprann3alusax, IMKOJbHBIX U

BHEIIKOJIbHBIX MEPOIPHUSTHSIX IPOCOHAIBFHOTO XapaKTepa)

1| INonoxenue Kpatxwuii Ypox
1| meramnos B HUCTOPUYECKUN HA3Y4EHUS
nepuoandecko | 063op: Bek HOBOI'O
i cucteme MEHBIH — BEK Marepuaia
J..Mennenee | OpOH30BBIA — BEK
Ba. O6mme MKETTEe3HBIM.
¢bu3mueckue XapakTepucruka
CBOIiCTBa HIOJIOKEHUS
METaJLIOB JJIEMEHTOB-
METAJLJIOB B
MIePUOUYECKOMN
CHCTEME.

3HAIOT MOJIOKECHUE
3JICMEHTOB
METaJIJIOB B
[ICXD; 3uaroT
¢bu3mueckue
CBOWCTBa
METaJIJIOB:
IJIACTUYHOCTb,
9JEKTPO- U
TEIUIOTPOBOAHOCT
b, METAJUTHUECKUH
0J1eCK, TBEPAOCTH,

OCyIecTBISIOT
IIOUCK 1
BBIJICJICHHUC
HE00X0AUM O
nHpOpPMAILHHL.
[IpoBogsaT
aHanmm3
croco6oB
pelienus 3ana4u
C TOYKHU 3pEHUS
nux
PaIMOHATEHOCTH

CocTaBisiioT
IUTaH U
IOCIEIOBaTEIb
HOCTH
JIEHCTBUH.
Bruocsat
KOPPEKTHBBI U
JIOTIOJIHEHUS B
CII0C00 CBOMX
IEeUCTBUI B
ciydae
PacxXOXKIEHUsI

VYuyarcs
YIIPaBIISITh
MTOBEICHIEM
nmapTHepa -
ybexnath ero,
KOHTPOJIIPOBA
Tb,
KOPPEKTHPOBAT
b ¥ OLICHUBATH
€ro JeMCcTBUS

DIEKTPOHHOE
MPHIIOKEHUE K
Y4eOHUKY




CtpoeHme aTOMOB IUTOTHOCTb. u ITAJIOHA,
METaJIIOB. XapakTepu3yoT SKOHOMHUYHOCTH | PEaTbHOTO
Merannuueckue METaJUIbI Ha JIEUCTBUS U €T0
KPHUCTAJUTHYECKHE OCHOBE IX MPOTYKTa
pelIeTKy. MIOJIOXKEHHS B
Merannueckas HEPUOIUYECKON
XUMHYECKast CHUCTEMC
CBSI3b. JI.N.Menneneera
Ousnueckue 1 ocoObeHHOCTeH
CBOWCTBA CTPOCHUS UX
METaJIIOB aTOMOB.
NIPOCTBIX BEIIECTB. Ucnone3ytor
Jlerkue u pHUOOpETEeHHBIE
TAXKCIIBIC SHAHUA U YMCHUSA
MeTaibl. YepHele B IIPAKTUYECKOU
" IIBCTHHIC JCATCIIBHOCTH U
METaJIBI. IIOBCE/THEBHOM
JparoneHHele JKU3HU:
METaJLIbI. - 1uist 6€301IacHOTO
oOpareHus ¢
MeTaJIaMu;
- DKOJIOTUYECKHU
IPaMOTHOTO
IIOBCICHUS B
OKpYXaromien
cpene;
- KpUTHYECKOI
OLICHKN
nHOPMAIUH O
BEIIIECTBAX,
NCHOJIb3YyEMBIX B
OBITY
1| Cnnassr CraBbl ¥ UX Ypox 3HaOT Bribuparot CraBst C nocrarounoii | J. OOpasisl CriaBoB
2 KJTacCU(UKAITHSL. YCBOGHUS KJ1accu (PUKAITIIO 3HaKOBO- yaeOHYIO MIOJHOTON U
IlepHLIe MCETaJJIbI . HaBBIKOB " CIIJIaBOB Ha CHMBOJINYCCKUEC 3agavy Ha TOYHOCTBIO
YYT'YHBI M CTaJIH. YMEHUH OCHOBE YEPHBIX CpezncTBa i OCHOBE BBIPAKAIOT
LlBeTHbIE (dyryH u cTajib) U IIOCTPOCHUSA COOTHECEHUSA CBOU MBICIIU B
MeTaJuIbl: OpoH3a, I[BETHBIX MOJICTIH. TOTO, YTO yXKe COOTBETCTBHH
JIaTyHb, METaJIIOB. Bemonnsior YCBOEHO, U C 3a/ja4aMHt "
MEJIbBXUO0DP, OnuceIBarOT onepamnuu co TOro, 4TO €I yCi10BUAMU
}IIOpaJIIOMI/IHI/Iﬁ CBOMCTBa U 3HAaKaMH 1 HCHU3BECTHO KOMM YHUKaI1




XapakTeprucTuka obmactu CHMBOJIAMHU u
CILTaBOB, UX MIPUMEHEHHUS
CBOMCTBA. pa3IMYHbIX
3HaueHHe CIIaBOB
BaKHEUIIINX
CILIaBOB
1| Xumnueckue BoccranoBurensn | Ypox 3HarT 001IMe Crpykrypupytor | COCTaBIsSiOT C nocrarounoii | . B3aumogeiictBue
3| cBoiicTBa bl€ CBOMCTBA HA3y4EHUS XUMHAYECKHAE 3HAHUA. IUTaH U MIOJHOTON U METAJIOB C
METaJLIOB METaJLIIOB. HOBOI'O CBOMCTBA Oco3HaHHO U IOCIEN0BATENb | TOYHOCTBIO HEMeTaJlJIaMH.
Bzaumoneiicteue Marepuana METaJIJIOB: IIPOX3BOJILHO HOCTb BBIPAXaIOT JIL 12,
METAJJIOB C B3aUMO/ICHCTBUE C | CTPOST pEeUeBbIC JieicTBUi. CBOM MBICJIHA B Bsaumoneiictsue
KHCIIOPOJIOM U HEMeTaJIaMH, BBICKa3bIBaHMs B | BHOCAT COOTBETCTBUH PAacTBOPOB KHCIIOT H
JIpYTUMHA BOJIOA, YCTHOU U KOPPEKTHUBBI U C 3a]a4aMH¥ U COJIEH ¢ MeTa/ulaMu
HeMeTaJlJIaMi KHCJIOTaMH, TN CbMEHHOM JIOTIONTHEHHUS B YCIOBUSIMH
COTISIMH. ¢dopme. CtposiT croco0 cBOUX KOMM YHUKAIIH
CocraBsior JIOTHYECKUE JercTBHi u
YpaBHEHHUsI enu
peaxknui paccyxaeHuil
B3aUMO/ICHCTBUS C
HEMeTaJlJIaMH,
KHCJIOTaMH,
COJISIMH,
HCIIONb3YS
IEKTPOXUMHUYECK
U ps
HaTPSHKCHUS
METAJUIOB [
XapaKTEPUCTUKU
XUMHAYECKAX
CBOICTB
1| Xumnueckue XapakTeprucTuka Kombunmnpos | CocraBisroT MonenupyroT Kputnueckun Pa6oratoT B DIEeKTPOHHOE
4| cBoiicTBa o0mmx aHHBII YpOK YpaBHEHHsI yCIIOBHE C OIICHUBAIOT rpymie. MIPUIIOKEHUE K
METaJIOB XUMHAYIECKUAX peaximii MTOMOIIBIO CXEM, | TMOJY4eHHBIH OnuceIBaOT y4eOHHKY
(mpomoipkeHre | CBOWCTB METAJUIOB B3aUMO/JICHCTBUS C | PUCYHKOB, OTBET, coliepKaHue
). Psin Ha OCHOBaHHH UX HEMeTaJJIaMH, peambHBIX OCYIIECTBIISIIOT | COBEpIIAEMBIX
aKTUBHOCTH TIOJIOKEHUS B KHCJIOTaMH, MIPEIMETOB, CaMOKOHTPOJb, | IEHCTBHI C
METaJIOB Py HAIPSHKEHUS COJISIMH, CTPOSIT TIpOBEPsIst LIEJIBIO
B CBETE HCIIONb3YS JIOTHYECK IO OTBET Ha OpPUEHTUPOBKU
MPEACTaBIECHUS 00 3JICKTPOXUMHYECK | LEMNOUYKY COOTBETCTBHE MIpeIMETHO-
OBP. IIpaBma uil psin paccyxaeHuil YCIIOBUIO HIPaKTUYECKOI
TIPUMEHEHUS HaTPSHKCHUS WM WHON




KOOTeparnn

IIEKTP OXUMHIUYECK METaJIIOB [ JIeSITeNbHOCTH
oro psana XapaKTEePUCTUKH
HaNPSKEHUH 1pu XUMHYECKHX
OIIPENEIICHAN CBOICTB;
BO3MOKHOCTH OOBACHAIOT
BSaHMO}IefICTBHH C 3aBUCHMOCTH
pacTBopamMu CBOHCTB (Mn
KHUCJIOT U COJIeH. IpejcKa3zaHue
Ionpasku CBOICTB)
TpaBujiaM XUMHUYCCKUX
MPUMEHCHUS JJIEMEHTOB-
K TP OXUMHIYECK METaJIOB OT
oro psana MIOJIOXKEHHS B
HaNPSOKCHNS. ICX2 A. 1.
Merannorepmust Menneneesa
1| Meramns! B CamoposHbIe Ypox 3HAIOT OCHOBHBIE Beipaxator CocTaBnsioT VYuarcs ¢ JI. 13. O3HakomieHne
5| mpupore, METaJLIbI. N3y9IEHUS CIIOCOOBI CMBICJI CHTYaIlN! | IUTaH U ITOMOIIIBIO ¢ pynamu xenesa. 14.
obmmue Munepanst. Pynel. | HOBOro MOJTy4EHHUs pasIYHEIMA MOCIEeN0BaTENbL | BOIPOCOB OxpamrBanue
CIIOCOOBI Meramyprust u ee | mMarepuana METaJIIOB B cpeacTBaMu HOCTb JIOOBIBATH IUTAMEHH COSIMU
IIOJTY4EHUS Bugsl: Iupo-, MPOMBIIIICHHOCTH | (PHCYHKH, JIeHCTBUI HENOCTAIOIYI0 | IIEIOYHBIX METAIIJIOB
METaJIOB TH]PO-, . XapaKkTepu3yoT CHMBOJIHI, nHpOpPMALHIO
IEKTPOMETAILLYD peaxknuu CXEMBI, 3HaKH)
THA. BOCCTAHOBJICHUSA
Merannorepmusi. METAJUIOB U3 UX
Muxpobuonorude OKCHJIOB
CKHE METOIBI
MOTydCHUS
METALIOB
1| Obumme Koppo3sus VYpoxk 3ratot npuuneEl 1 | CTposT Cnngarot OOMeHHBaIOTC | DNEKTPOHHOE
6| mousiTHs O MCTAJlJIOB, NU3Yy4CHUSA BU bl KOPPO3HUH JIOTHYCCKUC cr1oco0 u s 3BHAHUSAMH TIPUITOKECHUEC K
KOppO3uH CITOCOOBI 3aIUTHI HOBOTO METaJIIOB. enu pe3yapTaT MEXAY y4eOHUKY
METaJIOB METaJIIOB OT Marepuana OOBACHAIOT U pacCyKICHUH. CBOUX qIIeHaMHU
KOppO3un NIPUMEHSIOT CocraBmsior JefcTBUM C TP YIIIBL,
JIOCTYITHBIE IL[eJIOe U3 YacTeH, | 3aJaHHBIM y4arcs
CIIOCOOBI 3aIUTHI CaMOCTOSITENILHO | STAIOHOM, 3¢ exTuBHO
0T KOppOo3uu JIoCTpanBas, O0HApYKHBal0 | COTPYAHUYATH
MCTAJUIOB B 6I>ITy BOCITIOJIHAA T OTKJIOHCHHA u
HEIOCTAI0IINe U OTIIMYHSA OT CIocoOCcTBOBAT
KOMITIOHCHTBI 9TaJIOHA b
IPOAYKTUBHON




1| Hlenounsie CrpoeHne aToMOB | YpOk XapaKTepusyoT Bemonsstor Buocar PasBuBatot . O6pa3us!
7| Mertabl 2JIEMEHTOB YCBOEHHUSI XUMHYECKUE OTIepaIiy co KOPPEKTHBBI M | yMEHHE IIETOYHBIX U
TJIaBHON HaBBIKOB U JJIEMEHTHI: HaTpUil | 3HaKaMu U JIOTIOJTHEHHUS B HHTETPUPOBATh | INETOYHO3EMENIBHBIX
TIOATP YIIIIBI YMEHUH U Kalnuil o CHMBOJIAMH. crocob cBomx ¢d B TPYNILY METaJlIOB.
HIEPBOM IPYIIIIBL. TIOJIOXKEHHIO B CamocCTOsITeNbH JIeICTBUI. CBEpCTHUKOB U | BzaumopelicTBue
lenounsre I[CX5 A.1. 0 CO37IA0T IMpenBocxuima | CTPOUTH HaTpHs, TUTHUS C
METaJLIBI - Menneneesa u ITOPUTMBI 10T BpEMEHHBIE | TPOAYKTHBHOE | BOJOM.
IIPOCTBIE CTPOEHUIO aTOMOB. | IEATEIbHOCTH XApaKTEPUCTUK | B3aUMOACUCTB Bsaumoneiicraue
BemectBa. O0mue CocTaBisioT TIPU pEIICHNH U TOCTIDKCHUS | He CO HaTpHs C KUCIOPOAOM
¢m3maeckne YpaBHEHUS npodieM pe3ynbTara CBEPCTHUKAMH.
CBOFCTBa XUMHUYECKUX TBOPYECKOIO U (xorma Oyner AZIEKBaTHO
IIETOYHBIX peakmuit (OBP), IIOUCKOBOTO pe3ynbTar?) UCIIONB3YIOT
METaJLIIOB. XapaKTEpU3YIOUM | Xapakrepa peueBbie
XUMHYecKue X XMMHYECKHE cpencTsa AJist
CBOWCTBA CBOMCTBA HAaTpUs U JIIACKYCCUH H
IIETOYHBIX Kaus apryMeHTaIn
METaIOB: CBOEH IO3UIUU
B3aUMOJIEHCTBUE C
IPOCTBIMU
BELIECTBAMY, C
BOJOM.
IIpuponusie
COCAMHEHUS,
coJieprKalye
LIETIOYHbIE
MeETaJlIIbl,
CIIOCOOBI
HOJy4EHUSA
METAIIOB
1| Coenunenus 0630p KomOunmpoB | Xapakrtepusyor Beinensoor Baocar OnuceBarOT J. B3zaumoneiicteue
8| 1menouHbIX BaXKHEUIINX aHHBII YpOK CBOMCTBA 00001ICHHBIH KOPPEKTHUBBI U COZlEpPIKAHHE KaJIbIUs C BOJOM.
METaJJIOB COEAMHEHUI BaXXHEUIINX CMBICI U JIOTIOJIHEHUS B COBEPIIAEMBIX Bsaumoneiicraue
LIEJIOYHBIX COEUHEHUI (opMansHYyIO crocob cBomx JIeHCTBUM Maraus ¢
METAJIJIOB: IIEJTOYHBIX CTPYKTYPY JlefCTBUI KHCIIOPOIOM.
IIEJIO9H, COJTH METAJIOB. 3HAIOT 3a7a4d. Y MEIOT JI. 15.
(xopu L, NIPUMEHEHNE 3aMEHSATh Bsaumoneiictsue
KapOOHATHI, COEIUHEHHIN TEpMHHBI KaJIBIIMS C BOJIOU
Cynb(harsl, OIpeEICHUSIMU
HUTPATHI).
IIpuponusie

COCIUHCHUA




IOCIIOYHBIX
MCTAJLJIOB

1| Obmas Crtpoenne aToMOB | YpOK XapaKkTepu3yroT Breipaxaror Crnugarot cBoit | YMeroT J. TopeHne maraus.
9| XapakTepUCTHK | IIEIOYHO3EMENbH YCBOEHUS XUMHYECKAE CTPYKTYPY croco6 MPEJCTABIAT Bsaumoneiicraue
a DJICMCHTOB bIX MCTAJIJIOB. HaBBIKOB U DJICMCHTHI. 3a1a4n pasHbIMU }IeﬁCTBHH C KOHKPETHOC KajJibuAa C BO)IOI\/'I
[JIAaBHOU dusnueckue YMEHUH KalbIM{ U MarHUHM | CpeAcTBaMH. JTAJIOHOM. COZEPIKAHUE U (Bonma,
noxnrpynnsl II | cBoiicTsa. IO TTOJIOKEHUIO B Bribupator, CaMmocrosiTens | cooOImaTh ero ¢denondranens,
TPYIIBI XuMHuecKue I[CX5 A.1. COTIOCTaBJISIIOT U | HO B IUCBMEHHOU | KaJIbLIUii, damika
CBOICTBa: MenpeneeBa u 000CHOBBIBAIOT dbopMynmupyIOT | H ycTHOH [etpn).
B3aUMOJIEHCTBHUE C CTPOEHUIO aTOMOB. | CIIOCOOBI no3HaBarenbHy | ¢dopme. Ymetor | JI. 16. [Tonyaenue
TIPOCTBIMU CocCTaBIISIIOT pemICHuA 3a1a49un 10 [ICJIb 1 MIPEACTABIIATH TUAPOKCHUIA KATbIIUA
BEIIIECTBAMH, C YpaBHEHHS CTpOSAT KOHKpETHOE 1 UCCIICIOBAHHE €TO
BOJIOH, C XUMHYECKUX JICUCTBUS B cozepKaHue CBOMCTB
OKCUAAMH peaxmwmii (OBP) COOTBETCTBUU €000mIaTh ero
(MarHui, KaabIni ¢ Hell B IIUCbMEHHOU
uap.) 1 YCTHOM
dhopme
2| Baxneiimue Baxmneiimue Ypok 3HaOT Brimonustor Brocsat [IposiBisiroT DIEeKTPOHHOE
0 COCOIUHCHUA COCIUHCHU: NU3Yy4CHUSA BaKHEHIIIHNE onepamnuu co KOPPEKTUBEI U TOTOBHOCTH TIPUITOKECHUEC K
IIETIOYHO3EMEN | OKCHJ KaJbIIns — HOBOTO COCAMHEHUS 3HaKaMH " JIOTIOJTHEHHUS B OKa3bIBaTh Y4eOHUKY
BHBIX HeTaleHas Marepuana IIETT0YHO3EMETbH CHMBOJIaMH. crocob cBomx ITOMOIIb U
METaJJIOB H3BECTb, OKCHUJL BIX METAJLJIOB. Beibuparot JIeICTBUI. SMOLMOHANBHY
Mar"us — %KeHast OCyImecTBISIOT Hauboiee [IpeaBocxuma | 1o MOMIAEPKKY
Marsesus, LENOYKH 3¢ peKTuBHEIC 10T pe3yabTar napTHepam
TUPOKCHU]T IIpeBpallleHUi Ha CIIOCOOBI H YPOBEHD
KaJib1us, COJIN OCHOBAaHHH pemCHuA 3a1a49n YCBOCHUSA
(memn, Mmpamop, 3HAHUH (xaxoii Oymer
U3BECTHSIK, TUIIC, XHMHUYECKUX pe3ynbTar?)
docdater u ap.). CBOWCTB.
IIpumenenue XapaKTepusyoT
BaKHEHIINX CBOICTBa OKCHUJIOB
coenuHenuii. Poib W TUAPOKCHUIIOB
XHMHUYECKUX IIET0YHO3EMETbH

OJICMCHTOB

BIX MCTAJIJIOB




KaJlbIIMsl U MarHus
B

KHU3HEAEATEINBHOC
TH JKUABBIX
OpTaHU3MOB
2| AmroMuHuit CtpoeHue aroma Ypok XapakTepusyroT [IpobyroT CocTaBmsioT [Tnanupyror JI. 17. [lonyuenue
1 ATIOMHHUS. N3y9IEHUS XUMHUYECKUH CaMOCTOSITETIFHO | IUTAH U obmue THIPOKCHIA
dusngeckue, HOBOTO JNIEMEHT (dopMyIHpOoBaTh | IOCIEIOBATENb | CIOCOOBI ATIOMHUHUS U
XMMHYECKUe Marepuana AIIOMHIHUII 110 oIIpeIeNICHUs HOCTb paboTHL. HCCIIEIOBaHUE €To
CBOWCTBA TIOJIOXKEHHIO B MOHATHH (HayKa, | AEHCTBHIL. Omnpenensior CBOWCTB
ATFOMUAHUSL: [CXos A.1. pUpOAa, CaMocTosiTenb | IIeTu U
B3aUMOJIEHCTBUE C Menneneesa u 9EJIOBEK). HO ¢ yHKIN
MPOCTBIMH CTPOCHHIO aTOMa. Brrgensror u (GOPMYIHPYIOT | YYacCTHHUKOB,
BEIIIECTBAMH, 3HaoT bopMyIHpyIOT MIO3HABATENbHY | CIIOCOOBI
KHCJIOTaMH. XHMHUYECKUE ero MIO3HABATENIBHYI0 | 10 IeTb U B3aUMOJIEIiCTB
AJTIOMIHOTEpPMHSL. CBOJCTBa IeJTb. CTPOSAT us
IIpuponusie CTpyKTypHpYIOT | HEHCTBHSA B
COCIMHEHUS 3HaHUA COOTBETCTBHHU
ATIOMUHUS U ¢ Hell
CIIOCOOBI €T0
MOTyICHHUS.
Ob6nactu
MPUMEHCHUS
ATIOMHHUS
2| CoenuneHus CoenuHeHns KomOunmpoB | Xapakrtepusyor IIpoBomsT Baocar Oco3zHaroT A. AmpoTtepHOCTD
2| amomunus ATIOMMHUS aHHBINA YPOK CBOIICTBa OKCH/a aHanu3 KOPPEKTHUBEI U CBOH TUIPOKCHUIA
ampoTepHOCTD U THIPOKCUAA croco6oB JIOTIOJTHEHHUS B JIEHCTBUSL. ATIOMHHUIS (PaCTBOPHI
OKCH/A U AMIOMHUHUS. 3HAIOT | PEImICHUS 3aJadll | CIOCO0 CBOMX VYuarcs €[IKOT0 HaTpa,
TUIPOKCHUIA. NIPUPOTHBIE C TOYKH 3pEHUS JeiicTBUM B CTPOUTH COJISTHOM KHUCIJIOTHI,
Baxneiimme comu COCAMHEHUS nx ciydae MOHATHBIC U | COJIM aIOMHUHUS,
ATIOMHHUS. AIIOMHHUS. PanMOHATBHOCTH | PacXOXKIECHUS mapTHepa pOOHPKN)
IMpumenenne 3HaoT u ITAJIOHA, BBICKA3bIBAaHHS
ATIOMHHUS U €T0 MPUMEHEHHE SKOHOMHUYHOCTH | PEaTbHOTO . AmetoT
COEAMHEHUI AFOMUHUS U €T0 JIEUCTBUS M €TO | HaBBIKH
COEUHEHUI IIPOLYKTA KOHCTPYKTUBH
oro oOIIeHNUS,
B3aMMOIIOHHMA
HUS
2| XKemneso, ero Crpoenne aroMa VYpoxk CocTaBisioT CrpykrypupyioT | Beigensror n O6marorcst n . Bzanmoneiicteue
3| ctpoenue, xene3a. CreneHn N3y9IEHUS CXEMY CTPOEHUS 3HAHMUA. OCO3HAIOT TO, B3aUMOJICHCTB | METaJUIOB C
¢du3nueckne u OKHICIIEHUS HOBOTO aToMa, OCO3HaHHO U 9TO YK€ YIOT C HEMeTaJUTaMU.




XFMHUYECKHE xKemesa. Marepuana 3aIICBIBAIOT MPOU3BOJIEHO YCBOGHO M UYTO | MapTHEpaMH Iomyaenne
CBOHCTBA dusnueckue, YpaBHEHHS CTPOSAT pedeBbIe | eIe MOUICKUT | IO COBMECTHON | TMIPOKCHIOB XKeme3a
XUMHYECKUE peaxknui BBICKa3bIBaHUSI B | YCBOCHHIO, JIeSTEIbHOCTH D) u (1IT)
CBOMCTBA XKeJe3a: XUMUYECKUX YCTHOU U OCO3HAIOT M oOMeHy
B3aUMOJIEHCTBUE C CBOMCTB Xele3a IIUCbMEHHOU KauyecTBO U nHpopMauen.
IPOCTBIMU (OBP) c ¢dopme YPOBEHb Perynupytot
BEIIIECTBAMH, o0paszoBaHIEM YCBOGHUSL. COOCTBEHHYIO
BOJIOH, COCIMHEHHH C CocTaBisiioT IeATeIILHOCTh
KHUCjaoTamu, pa3InIHbIMU IIJIaH "1 ITOCpEACTBOM
coamu. XKeneso B CTENEHAMHI MOCJIEIOBATENb | PEYEBBIX
NIpUPOJE, OKHCJICHHS JKeJle3a HOCTb necTBUn
MMHEPAJIBI JKeJe3a IEeUCTBUI
I'enernueckne | CoenuHeHHS IponyktueH | OcCymecTBISIOT Beinensoor Camocrostens | JlemMoHCTpUpY JI. 18.
pAIBI XKeme3a KaTHOHOB JKeJe3a: BIH ypOK LIETIOYKH KOJIMYECTBEHHBIE | HO 0T Bsaumoneiicraue
(IT) m xene3a Fe** Fe*. MIpeBpalleHuH, XapaKTEPUCTUKU | (HOPMYITHUPYIOT | CIIOCOOHOCTH K | jKeJe3a C COJISTHOM
(). XKemnezo — ocHoBa OTIPEETIOT 00BEKTOB, [TO3HABAaTENbHY | 3MIIATHH, KHCIIOTOH. 19.
Baxneitmne COBPEMEHHOM COEIIUHEHHS, 3a/IaHHBIE 10 1IENIb U CTpeMJICHUE [Tonyuenue
COJH JKernes3a TexHUKH. [loHsATHE coJieprKantye CIIOBaMU CTpOSAT YCTaHABJINBATh | THAPOKCHIOB XKeme3a
koppo3suu. Poib vonst Fe’" u Fe*' JIEHCTBYSA B noseputensHsl | (1) u (II) 1 n3ygenne
XUMHUYCCKOTO C ITOMOIIIBIO COOTBCTCTBHU € OTHOUICHUA HX CBOUCTB
JJIEMEHTA JKele3a Ka4eCTBEHHBIX C HeH B3aMMOIIOHHMA
B peaknwmii. 3HAT HUSA
KU3HCACATCIBHOC XUMHUYCCKUC
TH KUBBIX CBOMCTBA
OPTaHU3MOB COeIMHEH UM

xenesa (1) u
(110).




2| Ilpaktuueckas | IlpaBunaTexnuxu | Ypok PaboTator ¢ Boccranasnusa Cnngarot C mocrarouHoit | MHCTpyKIHH.
5| pabota Nel 0€30MacCHOCTH NP | KCCIENOBAaHU | J1a0OpaTOpHBIM 0T IPEJMETHYIO | CIIOCO0 | MTOJTHOTON U Tabnuma
«[lomyaenne BBITTOJTHEHUI U 000pyIOBaHUEM H | CHUTYAIHIO, pe3yabTaT TOYHOCTBIO PacTBOPUMOCTH.
COCMHEHNH JTaHHOH pabOTHI. pednexcun HarpeBaTeNbHBIME | ONHCAHHYIO B CBOUX BBIPAXKAIOT PactBops! x10pHIa
METaJIJIOB U OOBSCHITH npubopamu B 3aaue, IyTeM JefcTBUM C CBOU MBICIIH B Oapust, cepHOi
H3y4EeHUE UX pe3yIbTATH U COOTBETCTBHU C nepeopMyupo | 3aJaHHBIM COOTBETCTBHH KHCJIOTHI, HUTpATa
CBONCTBY» 3aIHMCHIBATH MpaBUIaMu BaHUA, STAIOHOM, C 3a/ja4aMHt " cepeOpa,
YpaBHEHUSA TEXHUKHU YIPOIIEHHOTO 00HApYKMBAI0 | YCIOBHAMH METHOTO KyIlopoca,
COOTBETCTB YIOIII 0€e30macHOCTH. mepeckasa T OTKJIOHEHHS KOMMYHUKaIM | TUAPOKCHAA HATPHS,
X peakImi B Ha6mronatot 3a TEKCTa, C U OTIIMYHSA OT u. YMeror COJITHAS KHCIIOTA,
MOJIEKYISIpHOI 1 CBOHMCTBaMH BBIJICJICHUEM JTaJIOHA CITyIIaTh U KeJIe3HbIEe CKPETIKU
HOHHOIT (hopmax METaJIIOB U UX TOJIBKO CHBIIIATH IPYr | FUTH KHOIIKH,
COCIUHEHUN U CYIIECTBEHHOU apyra CIIMUPTOBKA, CIIMYKH,
SIBJICHHI, JUTST PEeTISHUS npodupku. XKenesnoie
MIPOHCXOJIAIINX C 3amaqn OIMJIKH, CepHas
HUMHI nHpOpManuu KHCIJIOTa, PACTBOPHI
xnopuna xenesa (II),
THPOKCH/IAa HATPHS,
CEpHOM KUCIOTHI
2| O6o0bmieHue n [MoBTOpeHue Ypox 3HAIOT CTpOCHUE Oco3HaHHO U Beinensror u Perynupyrot DIEeKTPOHHOE
6| cucremarmsarg KITFOUEBBIX KOMIIJIEKCHOT | aTOMOB MPOU3BOJIEHO OCO3HAIOT TO, COOCTBEHHYIO MPUIIOKEHUE K
usl 3HAHUH 110 MOMEHTOB TEMBI 0 METATHIECKUX CTPOSAT PedEBbIC | UTO YK€ JIeSITebHOCTD y4eOHUKY
TeMe «MeTamib»: INPUMEHEHHS | JJIEMEHTOB; 3HAIOT | BBICKA3BIBAHMSA B | YCBOGHO M YTO | ITOCPEICTBOM
«Mertans» ¢bm3uaeckne n 3HaHUii, ¢bu3nueckue u YCTHOU U €€ MTOMJIEKNUT | PEUEBBIX
XUMHYECKUE YMEHUH, XUMHYECKUE IUCbMEHHOU YCBOEHHIO, JIeHCTBUM
CBOFCTBA HaBBIKOB CBOHCTBA; 3HAIOT dopme. OCO3HAIOT
METaJIOB U HX MPUMEHEHHE W3Bnekarot Ka4ecTBO U
Ba)KHEHITINX METaJIIOB U UX HEOOX0 UM YIO YPOBEHB
COEAMHEHUI BaXKHEUIINX nHGOPMALUIO U3 | YCBOCHHS.
COCAMHEHUIA. MPOCITYIIaHHBIX CamocTosTens
CocTaBisioT TEKCTOB HO
YpaBHEHHS Pa3TUIHBIX (bopMyIHpYIOT
peakIuii B KAHPOB MIO3HABATEIIbHY
MOJIEKYJISIPHOM U 10 1IENIb U
HOHHOIT hopmax, CTPOSIT




oowacusror OBP JIEHCTBYSA B
METaJIIOB U UX COOTBETCTBHU
COEUHEHUIL c Hell
2| KonrponbHas IIpoBepka 3HaHuid, | Ypok CocTaBisioT AHanusupyor Crast Ymeror
7| paboraNe2 mo | ymeHwuii u KOHTpPOJI, XUMHYECKUE O00BEKT, BBIACTSIS | y4eOHYIO IIPECTABIAT
TeMe HaBBIKOB OLIEHKH U YpaBHEHHS CYIIECTBEHHBIE I | 3a/ady Ha KOHKpETHOE
«Mertambeny YJaImXcst o KOPPEKITHN peaknuii, HECYIIECTBCHHBI | OCHOBE cofiep KaHue U
Teme «MeTaTs» 3HAHMI XapaKTepU3yIue | € IPU3HAKM. COOTHECCHHUS co00mmaTh ero
CBOMCTBA Beibuparot TOTO, UTO Y¥KE B IIUCbMEHHOU
METaJIIOB; OCHOBaHHS U H3BECTHO U U yCTHOHU
YKa3bIBAIOT MX KPHUTEPHUH IS YCBOEHO, U ¢dopme. Ymeror
THUII; COCTABJISAIOT CpaBHEHUS, TOTO, 4TO €I CITyIIaTh U
(b opMyIIEI cepHanuy, HEHU3BECTHO. CIBIIIATE JIPYT
COEUHEHUI knaccuukanuy | OmeHWBAOT JIpyra
METAJLIOB, 00BEKTOB JIOCTUTHYTBII
Ha3BIBAIOT HX; pe3yabTaT
3HAIOT CIOCOOBI
MOJTy4CHHS
METAJIOB
HemeraJuibl 28 u

ﬂuuyocmybzepesyﬂbmambz 0CB0€HUS meMbl: KEITAHNE OCBOCHUA HOBBIX BUIOB ACATCIBHOCTH, Y1aCTUE B TBOPUCCKOM, CO3UATCIIBHOM IPOIICCCE; MOJIOKUTCILHOC
OTHOMICHUE K YUYCHUIO, MMO3HABATCILHOU JCATCIIBHOCTH, XKCIIAHUC HpI/I06peTaTI) HOBBIC 3HAHUA, YMCHUA, COBEPIICHCTBOBATH UMEIOIINCCA no6po>1<enaTenLHoe OTHOUICHUC K

OKPYKAIOIINM; IPU3HAHKE IIEHHOCTH 3[[0POBbS, CBOETO U APYTUX JTIOAEH; TOTPEOHOCTh B yIaCTHH B OOIIECTBEHHOW XKHU3HU OJIMKAMIIETO COUAILHOTO OKPYKEHUS,

06H1€CTB E€HHO-TI0JIC3HON JeSITETHHOCTH

2
8

Hemeramnbr:
aTOMBbI U
MpoCThIe
BEIIECTBA.
Bo3znyx.
Kucnopon.
O3o0H

Ilomoxenne
3JIEMEHTOB-
HEMETAJLJIOB B
[CcxXos J1.1.
Menpaenecna,
0COOEHHOCTH
CTPOEHUS UX
aromoB. CBoiicTBa
HpOCTI)IX BCUICCTB
HEMETAJIJIOB.
DIEKTPOOTPHUIIATE
JIBHOCTB KaK Mepa
HEMCTAININYHOCTHU
b pHH
AJIEKTPOOTPULIATET
BHOCTH.
Kpucrannmueckoe

Ypok
HU3Y4ECHUSA
HOBOT'O
Marepuana

3HaIOT HOJ0KEHHE
HEMETAJLJIOB B
[CX5 I.1.
Menpgeneena.
XapaKTepusyoT
CBOMCTBa
HEMETAILJIOB, Jal0T
XapaKTEPUCTUKY
DJIEMEHTaAM-
HeMeTalJIaM Ha
OCHOBE UX
IIOJIOKCHUA B
I[ICXD. 3uatot
CTpOEHHE aTOMOB-
HEMETAILIOB,
¢bu3mueckue
CBOICTBA.

Beibuparot
Hanboee

¢ deKxTuBHEIC
CIIOCOOBI
pelienus 3ana4u
B 3aBUCUMOCTH
OT KOHKPETHBIX
YCIIOBUH.
OnpenensroT
OCHOBHYIO U
BTOPOCTETICHHY
10 HH(OPMAITHIO

Bruocsat
KOPPEKTHBBI U
JIOITOJIHEHHS B
CII0C00 CBOMX
IEeUCTBUI B
cinydae
pacxoxIeHust
JTaJIOHA,
peaTbHOTO
JICHCTBUS U €TO
MIPOJYKTA.
[IpenBocxuia
0T pe3yabTarT
Y ypOBEHB
YCBOGHHSI
(xaxoii Oymer
pe3ynbTat?)

IIposBistoT
TOTOBHOCTb
a7IeKBaTHO
pearupoBaThb
Ha HYXK/bI
ApYyrux,
OKa3bIBaTh
IIOMOILb U
SMOLIUOHAJBHY
10 IOJIEPIKKY
HnapTHEpaMm.
Pa3BuBatot
yMEHUE
HUHTErpUPOBATh
csl B IpyIILy
CBEPCTHUKOB U
CTPOUTH

. O6pasiist
HEMETaJUIOB!
BOJIOPOJ, KHCIIOPOI,
XJIOp B IPOOHpPKAX C
npobkamu, OpoM (B
ammyine), cepa, HoJ,
KpacHsiii pochop,
aKTUBUPOBAHHBIN
YroJib




CTpOCHUE CpaBHUBAIOT IPOAYKTUBHOE
HEMETAIJIOB — HEMETaJUTBI C B3aUMOJIEIiCTB
MPOCTHIX BEIIECTB. MeTaJIaMu ne co
Annorponus, CBEPCTHUKAMHU
COCTaB BO3yXa. 1 B3POCIBIMU
duznyeckue
CBOMCTBA
HEMETAJJIOB.
OTHOCHUTETBHOCTh
MTOHATHH
«MeTayn -
«HEMETaJI»
2| Bogopon. JIBoiicTBeHHOE VYpoxk XapakTepHu3yoT Oco3HaHHO U Camocrostitens | OnuceIBaroT JI.. 20. IToryaenne u
9| Bona MOJIOKEHHE YCBOCHHS XUMHUYECKUH MPONU3BOJIEHO HO coJiepIKaHue pacro3HaBaHHUE
BOJIOpPOJIa B HaBbIKOB U 3JIEMEHT BOAOPOJ, CTPOSAT peyeBbie dbopMynmupyIOT | coBeprmaeMbIx BoJopofa. 21.
HEPUOUYECKON YMEHUH II0 €T0 BBICKa3blBaHUSI B | IIO3HABATENbHY | IEHCTBUI C Hccnenosanue
cucreme . 1. IIOJIO’KEHHUIO B YCTHOU U 10 LieJb U LENIBIO IIOBEPXHOCTHOI'O
Menneneesa. ICX2, MTUCbMEHHON CTpOSAT OPHEHTHPOBKH | HATSHKEHHS BOXBIL. 22.
dusnueckue COCTAaBIIIOT dopme. JIEHCTBYSA B IIPEAMETHO- PactBopeHue
CBOICTBa YpaBHEHHUS Brigenstor u COOTBETCTBUU MPaKTUYECKOU TIEpMaHraHaTa Kajaus
BOJIOpOIA. peaxmwmii (OBP) bopMynmupyIOT ;78 WM UHOR WA METHOTO
XuMuyeckue XUMHUYECKUX no3HaBarenbHyl0 | COCTaBISIOT JIeATeNbHOCTH Kymnopoca B Boze. 23.
CBOWCTBA CBOMCTB BOJOpPOAa | Lelb IJ1aH U I'upparanus
BOJIOpOJIA — MIOCIIeI0BATEIh 00e3BOXKEHHOTO
OKHUCIIUTEIbHBIE U HOCTb cynsdara meau (II).
BOCCTaHOBHTEJIBH nencTBui 24. VzrotoBneHue
pie. [IpumeHenue TUIICOBOT'O
BOJIOpOJIa. oTneyarka. 25.
[Monyaenue, O3HaKOMJICHHE C
cobupanue, KOJITEKIHEH OBITOBBIX
pacrmo3HaBaHUe ¢mIBTPOB. 26.
BOZOpO/a O3HaKOMJICHHE C
COCTaBOM
MUHEPaJIbHOU BOJBI
3| TamoreHsr Crtpoenne aromoB | KoMOuHHpOB | 3HAIOT cTpoeHUE AHaT3UPYIOT Oco3HaloT VYuarcst . O6pasiist
0 TaJIOTCHOB M MX AHHBIN YPOK aTOMOB O0O0BEKT, BEIACTSISL | KAadecTBO U apryMEHTHPOB | TaJOT€HOB — MPOCTHIX
CTeNeHn TaJOTE€HOB, CYIIECTBEHHBIE I | YPOBEHb aTh CBOIO BEIIECTB.
OKHICIICHUS. CTeNeHN HECYIIECTBCHHBI | YCBOCHHS. TOYKY 3pEHHUS, Bzanmoneiicrue
dusnueckue OKHCIICHHUS, € IIPU3HAKH. Cnngarot CHOPHTH U TaJIOTCHOB C HATPUEM,
CBOICTBa ¢dusndeckne u YcTanaBnuBawT | Cmocod u OTCTauBaTh ATIOMUHUEM.
TaJIOTCHOB. XMMHYECKUE MPUYHHHO- pe3yIpTaT CBOIO MO3UNHKI0 | BrITecHeHNE XI0pOM




XUMHYecKue CBOJCTBa. CIIe/ICTBEHHBIE CBOUX HEeBpPaXICOHBI Opoma win noja u3
CBOICTBa CocraBmsior CBSI3U JefcTBUM C M 1 pacTBOpOB UX cOjel
TaJIOTCHOB: CXEMBbI CTPOCHUA 3aJaHHBIM OIIIIOHCHTOB
B3aMMOJIEICTBHE C aTomoB. Ha STAIOHOM, obpazom
MeTaJlIaMH, OCHOBaHHHI 00HapYXHBaIO
BOJIOPOJIOM, CTPOCHHS aTOMOB T OTKJIOHEHHS
pacTBOpamu coJsiei OOBSICHSIIOT U OTJIMYHUS OT
1 TaJIOTE€HOB. HN3MCHEHHE JTaJI0HA
W3menenue CBOWCTB
OKHCIINUTETBHO- TaJIOTEHOB B
BOCCTaHOBHUTEILH TpyIIIE,
BIX CBOMCTB y 3alIMCBIBAOT
TaJIOTCHOB OT YpaBHEHHS
¢Topa k Hoxy peaknuii ¢ TOUYKu
3pennst OBP

3| Coenunenns I'aorenoBomopon | IlponyktuBH | Pacmosnaror YmeroT Omnpenensror UnTtepecyroress | . O6pasipr

1| ranoreHos BL. BIH ypOK OIIBITHBIM ITyTEM BBIOMpaTh MOCIENO0BATENb | YYKUM MIPUPOIHBIX
I'aorenoBomopox pacTBOp COITHOU CMBICIIOBBIE HOCTb MHEHUEM H COeIMHEHUH XJI0pa.
HBIE KHCIIOTHI: KHUCIIOTBI CpEU €IVHULIBI TEKCTA | IIPOMEXYTOYH BBICKA3bIBAIOT JI. 27. KauecTtBeHHas
¢dTopoBoOpOIHAs JIPYIUX KUCIOT. 1 YCTAQHABIMBATh | BIX IENIEH C cBoe. YMEIOT peakius Ha
(mmaBuKOBas), 3HaoT OTHOIICHHS ydaeroM CITyIIaTh U TaJIOTCHU I-NOHBI
XJIOpOBOAOPOAHASA Ka4Y€CTBCHHYIO MEXKIY HUMU. KOHCYHOT'O CJIBIIIATH APYr
(comsHas). peakIuio Ha YmeroT pe3yabpTaTa nIpyra. YMeT
BpomoBomoponaa XJIOPHUI-MOH. 3aMEHSTh CITyIIaTh U
A, XapaKTepusyoT TEPMHHBI CIIBIIIATh IPYyr
A010BOAOPOAHAS. CBOMCTBA OIpeCICHUSIMU JIpyra
INanorenuasr: BaYKHENIINX
¢bTOpHIH, COEUHEHUI
XJIOpHUIBI, TAJIOTCHOB
OpoMuUJIbI,
HOAUTIBL.
KauectBennslie
peakuuu Ha
TaJIOTCHU/I-UOH.
IIpuponusie
COCIUHCHUA
TaJJOTCHOB

3| Tomyuenne Iomyaenne VYpoxk 3HAIOT CIOCOOBI VYcranaBmuBator | Comgaror Ymerot Opats DJeKTpOHHOE

2| rajsoreHoB. raJJOTCHOB YCBOCHHS MOJTydCHHS MPUYHHHO- crocod u Ha cels MPUIIOKEHUE K

buonoruuecko | anexkTponausom HaBBIKOB 1 rajJioreHoB. CIIEICTBEHHEIE pe3ynbTaT WHULVATHBY B y4eOHUKY
€ 3HAYCHHUC U paciiaBoB NN yMeHI/Iﬁ Brruncasior CBA3H. CBOUX OopraHusanun




NIPUMEHEHHE PacTBOpPOB COJIEH. KOJIMYECTBO Beibuparot JIeICTBUI C COBMECTHOTO
TJIOTEeHOB U Bbuonornueckoe BEIIECTBA, 00BEM OCHOBAHUSI 1 3aJIaHHBIM JEUCTBUS
nx 3HauEHHE WIIN Maccy 10 KPHUTEPHUH IS STAIOHOM, VYuarcs
COEUHEHUI raJiore€HoB. KOJINYECTBY CpaBHEHMS, 00HapYXHBaIO YIIPaBIIATH
HpI/IMeHeHI/Ie BCIICCTBA, 061)eMy cepuanuu, T OTKJIOHCHHA ITOBCACHUECM
TAJIOTCHOB U UX HJIM Macce KJ'IaCCI/ICI)I/IKaHI/II/I " OTJIMYHA OT nmapTHEpa -
COeIMHEHUH peareHTOB WiIn 00BEKTOB JTalIOHA y0exaats ero,
MPOJTYKTOB KOHTpPOJIIPOBA
peaknuu. Tb,
IMpuobGperarot KOpPEKTHPOBAT
HaBbIKH b U OLICHUBATH
OCYIIECTBIICHUS €ro JeUcTBUS
I[eTIOUeK
IIpEBpAalLCHUH,
COCTaBJICHUS
pa3IuyHbIX
YpaBHEHUH
peaknuu
3| Kucnopon Kucnopon B Ypox 3anuceIBalOT Oco3HaHHO U Oco3HaloT YmerT ¢ JI. 28. Tlonydaenue u
3 HpUPOTIE. N3y9IEHUS YpaBHEHHS MPONU3BOJIEHO Ka4ecTBO U ITOMOIIIBIO pacro3HaBaHHUE
XuMH4ecKHe HOBOT'O peaknuit CTPOSAT PEUEBEIC | YPOBEHb BOIIPOCOB KHCIIOpoAa
CBOMCTBa Mmarepuajia Kucjaopona ¢ BBICKA3bIBaHUA B YCBOCHUH. }106I)IBaTI)
KHUCJI0pOoJa: NIPOCTBIMU U YCTHOM U Brigenstor u HEIOCTAIOLLYIO
B3aMMOJIEICTBHE C CJIOXKHBIMU MMHCbMEHHOM 0CO3HAIOT TO, “HPOPMAIIHIO.
MPOCTBIMH BEIIECTBAMH. dopme. 9TO YK€ ObMeHHBarOTC
BEIIECTBAMHU 3HAIOT CIIOCOOBI CTpYKTYpHpYIOT | YCBOGHO M UTO | S 3HAaHHSIMHU
(MeTammaMu u MOJTydCHHS 3HaHUA eIIe MOJUISKUT | MEXIY
HEMeTaJIaMN) KHCIIOpOAa, YCBOCHHUIO, qIIeHaMHU
Cr0XHBIMH 3HAUYCHHE OCO3HAIOT TPYIIIBI IS
BEIIlECTBAMH. KHCJIOpPOAa B Ka4ecTBO U TPUHATHS
I'openue u aTMocgepe u B YPOBEHb 3P EeKTUBHBIX
MEJJICHHOE KHU3HEAEATEITBHOC YCBOCHUS COBMECTHBIX
OKHCJICHHE. TH YeJIOBEKa peleHni
JbIxanue u
doTocunTE3.
Ionyuenue
KHCJIOPOA.
IIpumenenue

KHCJIOpOJIa




B~ W

Cocras
BO3/IyXa

VuebHo-
TeMaTU4YCCKas

urpa mno XxuMum:

«Cocras
BO3IYyXay.
Pemenne
HpaKTI/Iq CCKUX
3ama4. PaGora B

rpynnax. Urpsi:

«danpure...»,
«3aMOpOUKH W3
60ukn», «Thl —
MHE, s — Te0e»,
«["onka 3a
JTUIEPOM

Ypok-urpa

O0600mIar0T U
CHUCTEMATHU3HP YIOT
3HaHMS 00
OTKPBITHH
BO3/yXa, €r0
COCTAaBHBIX
qacTiax, yCJ'IOBI/ISIX
BO3HUKHOBCHHS U
MIpeKpaIeHus
TOpeHus,
OCHOBHBIX
3arp;13H1/ITen;1x
aTMoc(epsl 1
croco0ax ux
yCTpaHEHUs.
3aKpersoT
YMEHMUS pelarh
pacueTHbIe 3a7auu
C MCTIOJIb30BaHUEM
TMOHSTUH:
«OTHOCUTEIbHAS
IIJIOTHOCTH Ira3ay,
«OTHOCUTEIbHAS
MOJICKYJISIpHAs
Macca BO3IyXay,
«3aKOH
ABorazpo»,
«MaccoBast J10JIsI»

OCO3HAHHO U
IIPOU3BOJILHO
CTPOSIT peUyeBbIe
BBICKA3LIBAHUS B
YCTHOM U
HUCbMEHHOM

dbopme

OLeHnBaOT
JIOCTUTHYTBII
pe3ynbTar.
Oco3HaoT
Ka4eCTBO U
YPOBEHD
YCBOGHHSI

IIpunepxuaro
TCS MOPAJIBHO-
TUYECKUX U
TICHUXOJIOTUIEC
KHX
MIPUHIIMIIOB
0OIIeHUS 1
COTPYIIHUYECTB
a

DIEeKTPOHHOE
MPUIOKCHHUE.

O.C. I'abpuenan, U.I.
Ocmpoymog Xumus.
9 kiacc. Kuaura nis
yautens. M.: [lpoda,
2011
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Cepau ee
COCIMHEHUS

CTpoeHue aTOMOB
Cepsl U CTENICHU
OKHCJICHUS CEpBI.
Annorponus
CepHlI.
XuMuyeckue
CBOWCTBA CEPBI:
B3aUMOJEHCTBUE C
MeTaJlIaMH,
KHCIIOPOJIOM,
BOJIOPOJIOM.
Jemepkypu3zarusi.
Cepa B pupoze:
caMopofHas,
cynbduaHas U
cyJb(arHasi.
Bbuonornueckoe
3HAYEHHE CepHI.
IIpumenenue
CepHL.
CepoBonopon u
Cynb(UABL.
CepHHUCTBIH Ta3,
CepHHCTAs
KHCJIOTa,
Cynb(uTHI

Ypok
YCBOCHHS
HaBBIKOB U
YMEHUH

XapaKTepusyoT
XUMHYECKU U
DJIEMEHT I10
MIOJIOKEHHIO B
[CX5 1. U.
MengeneeBa u

CTPOCHUA aTOMa.

3amiceIBaOT
YpaBHEHHUS
peaxiuii cepsl ¢
MeTaJIamMH,
KHCIIOPOZOM U

JpyruMu
HeMeTalIaMU

BrigBurarot u
00OCHOBBIBAIOT
TUIIOTE3BI,
MpeaaraloT
CIIOCOOBI UX
TIPOBEPKH.
Brigenstor u
bopMyIHpyIOT
mpodiemy.
AHaTU3UPYIOT
00BEKT, BRIIEIISS
CyLIECTBEHHbIE U
HECYIEeCTBEHHBI
€ MMPU3HAKH.

[IpenBocxuia
0T BpEMEHHBIE
XapaKTEPUCTUK
M JJOCTHIKEHMS
pe3ynbTarta.
CamocTrosTens
HO
GbopMyIHpYIOT
MO3HABATENbHY
0 LIETIb U
CTPOSIT
JIICHCTBUS B
COOTBETCTBUU
C Hel.

OOMeHnBaIOTC
s 3HAHUSIMH
MEXIY
YJICHAMHU
TPYIIIBI 15
TPHHSITHS

3¢ EeKTUBHBIX
COBMECTHBIX
peteHni

. Bzaumogetictue
CephI C METAIIJIAMH,
BOJIOPOJIOM M
KHCIIOPOIOM.

JI. 29. I'openue cepel
Ha BO3JIyXC U B
KHCITIOPOJIE




3| Cepnas CepHas KuCIOTa Ypox 3HAIOT CBOHCTBA BoccranaBnusa BuocsT OnuceIBaOT . O6pasiist
6| xucnora. pa30aBieHHas U N3y9IEHUS CEpPHOI KHUCIIOTHI IOT IPEIMETHYIO | KOPPEKTHBBI M | COJEpIKaHUE TPUP OJTHBIX
OKHCANTETBH KOHIOCHTPUPOBAHH HOBOI'O B CBCTC CUTYyal 1o, JOIIOJIHCHUS B COBCPIIACMBIX COG}II/IHGHI/Iﬁ CEPHI.
bI€ CBOMCTBA as1. [Ipumenenue Marepuana MIpeCTaBICHU I ONMCaHHYIO B croco0 cBOUX JieicTBUM © O0pasipl BaXHEHIITNX
CepHOH CEPHOU KUCIIOTHL. TO/1; 3Hat0T 3agaue, IyreM JIeIICTBUH B LENIBIO JUIsL HAPOJIHOTO
KHCJIOTHI Comu cepHOH OKHCIINTEIbHBIC nepegopMynupo | ciydae OPHEHTHPOBKH | XO3gHCTBa
KHCJIOTBL: CBOJCTBa BaHUA, pacXoXKIeHUS IIPEeIMEeTHO- cynbdaToB.
riaydepoBa colb, KOHLIEHTPUPOBAHH | YIPOILIEHHOTO 3TaJloHAa, mpaktraeckoit | JI. 30. CBoiicTBa
THIIC, CyIb(aT ol cepHOM nepeckasa peabHOro UM UHOU pa30aBieHHON cepHOH
6ap1/1;1, Me)lHLIfI KHCJIOTBI B CBETC TCKCTa, C }IefICTBHH u ero JCATCIIbHOCTH. KHCJIIOThI
KyIIopoc. OBP; 3nat0T BBIJICJICHUEM MPOTYKTa
HpOI/ISBO)ICTBO Ka4Y€CTBCHHYIO TOJBKO
CEpPHOI KHUCIIOTHI. peakIuio Ha CYIIECTBEHHOH
KauectBennas cynbdar-noH. JUISL PENIEHNS
peaxius Ha 3anuceIBalOT 3a1auun
cynbdar-non YpaBHEHHS nHpOpManuu
peakuuii B MOHHOM
BUIC U C TOUKHN
3penust OBP
3| Pemenue Pewenne Ypok- Boruncnsor Opuentupytorcst | [MpuaumaroT Ucnons3ytor DIEeKTPOHHOE
7| 3amaq u YIpaXHEHUH IO MPaKTHKYM MacCOBYIO JOJIO u MIO3HABAaTeNbHY | aJICKBaTHBIC MPUIIOKEHUE K
pra)KHeHPIfI. TEME MOATPYIIIa XUMHUYECKOTO BOCIIPUHUMAIOT 10 IICJIb, SI3bIKOBBIC y‘Ie6HI/IKy
Ob6o006menne n KHCJIOPOA. JJIEMEHTA B TEKCTHI COXPAHSIOT e¢ cpezncTBa s
crucTemMarusail [ToBTOpEeHUNE dbopmyre, XyHIO0KECTBEHHOT | IpU OTOOp KEHHSI
WS 3HAHUH 110 KIIFOYEBBIX MacCCOBYIO JOJIIO 0, HAY4HOTO, BBIITOJIHCHU CBOUX YYBCTB,
TEME MOHATUH TEMBI BEIIIECTBA B ITyOJMUIACTHYECK | y4eOHBIX MBICIEN U
«Hemerannb» pacTBope, 0oro JIeICTBUH, OO yKICHUI.
KOJINYECTBO ourmansHO- pETyaupyroT VYuarcst
BEIIIECTBA, 00bEM JIEJIOBOTO BECh IIpoIece MIepEeBOANTD
UM Maccy IO CTUJIEH. ux KOH(IMKTHYIO
KOJIMYCCTBY BLI6I/IpaIOT BBIIIOJIHCHUS U CUTyalnuro B
BEIIECTBA, 00bEMY | OCHOBAHUS U YETKO JIOTUYECKUI
HJIM Macce KpUTEPpUU IOJI1 BBIITOJIHAKOT IIJIaH 1
peareHToOB Win CpaBHEHUS, TpeOoBaHU paspermars ee
MPOTYKTOB cepHanud, MIO3HABAaTENFHO | Kak 3a/1ady
peakuuu knaccuukanuu | i 3amaun yepe3 aHaIN3
00BEKTOB ycaoBuit
3| Asor CrpoeHne aToMOB | Ypok CocTaBsioT CocTaBisioT Cnngarot VYcranaBmuBao | DIeKTpOHHOE
8 1 MOJICKYT a30Ta. YCBOCHHS YpaBHEHHS I[eJIOe U3 9acTeH, | crmocob u T paboune MPUIIOKEHUE K




CBoiicTBa a30Ta. HaBBIKOB 1 peakuuii B cBeTe CaMOCTOSTENBHO | pe3ynbTaT OTHOILIEHHS, y4eOHUKY
B3aumoneiicrsue YMEHUH IpEeACTaBICHUI 00 | mocTpamBasd, CBOUX y4darcs
C MEeTaJIaMH, OBP. 3natot BOCIOJIHSAS JICHCTBHIH C 3¢ eKTuBHO
BOJIOPOZIOM H KPYroBOPOT a30Ta | HEIOCTAIOIINE 3a1aHHBIM COTpYIHHYATh
KHCJIOPOZIOM. B IIpupoze (KOPHH | KOMIIOHEHTHI STAIOHOM, u
INomyaenne azora KYIbTYPHBIX U o0HapyXHBal0 | CIIOCOOCTBOBAT
U3 KUIKOTO 6000BBIX T OTKJIOHEHUS b
BO3AYyXa. A30T B pacreHuii ¢ 1 OTIINYHS OT IPOAYKTUBHON
MIPUPOIE U €T0 KITYOSHBKaMH ) JTajoHa KOOTIepaIuu
Onosornueckoe
3HaYEHNE
AmMuax Crpoenue Ypox 3HAIOT CTpOEHHE [Tpumenstor Omnpenensror AZIEKBaTHO JI. 31. U3yuenue
MOJICK YIIbL NU3Yy4CHUSA MOJICKYJIbI MCTOIbI II0CICa0BATCIIb HCHOJIB3YIOT CBOMCTB aMMHaKa
aMMHMaKa. HOBOTO aMMHaKa; 3HaloT HHGOPMAMOHHO | HOCTb peueBbie
CaoiicTBa Marepuana JIOHOPHO- IO ITOWCKA, B TOM | MPOMEXYTOYH | CpeicTBa IS
aMMMaKa: aKHeHTOpHLIfI qucie ¢ bIX Heﬂeﬁ C JUCKYCCUU U
B3aUMOJIEHICTBUE C MEXaHHU3M TTOMOIIIBIO Y4ETOM apryMeHTanuu
BOJIOH, 00pazoBaHus KOMIIBIOTEPHBIX KOHEYHOTO cBoel
KHCJIOTaMH, CBSI3U B HOHE CpPEACTB. pe3yabTara. TTO3HITHH.
KHCITIOPOIOM. aMMOHUS. Oco3HaHHO U Oco3HaloT Ymeror
JoHopHO- OnuceBarOT MPOU3BOJILHO Ka4yecTBO U MPECTAaBIATH
aKIIeNTOPHBIN CBOliCTBa CTPOSIT pEYEBbIC YPOBEHB KOHKPETHOE
MEXaHU3M aMMHaKa. BBICKA3bIBaHUS B YCBOCHUSA COOCPIKaHUE U
oOpazoBaHust B3aUMO/ICHCTBUE C | YCTHOU U €000mIaTh ero
CBSI3U B HOHE BOJIOH, MU CbMEHHOM B IUCBMEHHOM
aMMOHMS. KHCJIOTaMH, ¢dopme U YCTHOH
INomyaenne, KHCJIOPOIOM; dbopme
cobupanue u OTHCHIBAIOT
pacrmo3HaBaHUe MOJTy4eHHE,
aMMHaKa cobupanue u
pacro3HaBaHUE
aMMHaKa.
OnuceIBarOT
CBOMCTBA C TOYKU
3penus OBP u
¢u3monormaeckoe
BO3JICHCTBHUE Ha
OpTaHu3M
Comu ammonus | ColicTBa coneit KomOunmpoB | 3HaiOT cTpoeHwme, VYcranaBnuBator | BHocsaT Ymerot (vwm JI. 32.
aMMOHUS, aHHBII YpOK CBOMCTBA U IIPUYHUHHO- KOPPEKTHUBBI U pPa3BUBAIOT PacniosnaBanue coneit
00yCIIOBIICHHBIE MPUMEHEHHE CIIC/ICTBEHHBIC JIOTIOJTHEHHS B CIOCOOHOCTB) AMMOHHS




HMOHOM aMMOHHS U coJieit aMMOHHSI. cs3u. Co3garor | crmocob cBomx C TIOMOIITBIO
Pa3INYHBIMHU Pacnio3Harot non CTPYKTYPY JIeIICTBUH B BOIIPOCOB
AQHMOHAMH. aMMOHHS B3aUMOCBS3el ciydae JIOOBIBATH
Paznoxenne CMBICIIOBBIX pacXoXKIeHUS HEIOCTAOIIYI0
CoJIed aMMOHUS. €MHHI] TEKCTa JTAJIOHA, nHpOpMALHIO
Xnopun, HUTPAT, pEaIbHOrO
kapOoHaT JIEHCTBHS U €T0
aMMOHHS 1 HX MPOIYKTa
MPUMEHEHNE
4| Kucnopomusie | HecomeoOpazyrom | Ypok 3HAIOT CBOKCTBA Oco3HaHHO U Cnngarot Wutepecyrotes | . O6pa3usr
1| coenmHeHms 1e KHCIOTHBIE N3y9IEHUS KHCJIOPOIHBIX MPOU3BOJIEHO crocod u TYKUM Ba)KHEHUITINX IS
a3oTa. OKCHJIBI a30Ta. HOBOTO COeIMHEHNH CTPOSAT pedeBbIe | Pe3yiabTaT MHEHUEM H HapOJHOTO XO034HCTBa
A3zoTHas Oxkcup azota (IV). | marepuana asora. BBICKa3bIBaHUSI B | CBOUX BBICKa3bIBAIOT HUTPATOB.
KHUCJIOTa U e CBoiicTBa a30THOMI CocraBsior YCTHOU U JIeHCTBHH C CBOE. JI. 33. CgoiicTBa
coim KHUCJIOTBI KaK YPaBHEHHS IUCbMEHHOU 3aJaHHBIM IIposBistoT pa30aBieHHON
JNEKTPOINTA U peaknuii, dopme. STAIOHOM, TOTOBHOCTB K A30THO KUCIIOTHI
KaK OKUCITITEISL. JTOKa3bIBAIOIINE OnpenensroT 0OHapYXHBaK® | OOCYKICHHIO
UX CBOIiCTBa C OCHOBHYIO H T OTKJIOHEHHS Pa3HBIX TOYEK
TOYKH 3PCHUS BTOPOCTETICHHY U OTIIMYHSA OT 3peHUs U
OBP 10 MHQOPMAIMIO | ITAIOHA. BEIpabOTKE
Oco3HaroT obmeit
KauyecTBO U (TpymmoBoif)
YPOBEHB MTO3HINH
YCBOCHUS
4| OxucimTensH Bsaumoneiicrsue Iponyktuer | 3mator cBoiictBa | Opuentupyrorcst | IlpemBocxmma | Yuarcs . B3aumoneiicteue
2| bIe cBolicTBa KOHLIEHTPUPOBAHH | BIH ypOK a30THOW KHCJOTHI | U FOT BPEMEHHBIE | apryMEHTHPOB KOHLIEHTPHUPOBAHHOM
a30THOI ol u KaK OKHCIHTENA. | BOCIPUHUMAIOT XapaKTEPUCTHK | aTb CBOIO a30THOM KUCIIOTBI C
KHCJIOTHI pa30aBieHHON OnuceBarOT TEKCTHI U IOCTIDKCHUSL | TOYKY 3pEHHUS, | MEHBIO.
KHCJIOTBI C MEZIBIO. peaknuu XYIOXKECTBEHHOT | pe3yabTaTa. CHOPHTH U JI. 34.
IIpumenenue B3aUMOJIEICTBUSA 0, Hay4HOTO, Omnpenensror OTCTauBaThb Bsaumoneiicraue
A30THOI KHCIIOTHI. KOHIIEHTPUPOBAHH | IIYOJMICTHYECK | IOCIEAOBATENb | CBOIO MO3UIHIO | KOHIICHTPHPOBAHHOU
Hutpartsl, oM h | orou HOCTb HEeBpPaXICOHBI a30THOM KUCIIOTBI C
CETIUTPEI pa3baBieHHON ourmansHO- NPOMEXYTOYH | M I MeJIbI0
A30THOI KHCIIOTHI | JIEJIOBOTO BIX IIEJIEH C OTIITOHEHTOB
C MeTaJlJIaMH CTHIIEH. Y4eTOM obpazom.
CTpYKTYpHPYIOT | KOHEYHOTO Ymeror
3HAHUA pe3yabpTaTa CITyIIaTh U

CHBILATh JPYr
Apyra




®Dochop u ero Annotponus KomOunupoB | 3HaIOT cTpoeHme Beinensror u CraBsr [posiBisiroT . O6pasiist
COCAMHEHUS docdopa: Gembrit AHHBIN YPOK aToMa, bopMyIHpyIOT yaeOHYIO TOTOBHOCTh TPUP OJTHBIX
dbochop. Kpacupriit QJUIOTPOITHBIE MO3HABATENBHYIO | 3a/auy Ha aJIeKBaTHO COEJIMHEHUH
dochop. BUJION3MEHEHNS, 1eNb. OCHOBE pearupoBaTh ¢docthopa. O6pasisl
CaoiicTBa CBOMCTBA U [Tpumenstor COOTHECEHHS Ha HYXbI BaXKHEUIINX YIS
dbocdopa: IpUMEHEHHE. METO/IBI TOTO, YTO yXKe JIPYTHX, HapOJHOTO XO34HCTBa
obOpa3oBaHue CocTaBisioT NHGOPMALMOHHO | W3BECTHO U OKa3bIBaTh ¢docdaros.
dbochunos, YpaBHEHUS ro MOMCKa, B TOM | YCBOEHO, U IIOMOIIb 1 JI. 35. T'openue
okcupa ocdopa peaknuit qucIe ¢ TOTO, 4TO €IIe SMOIMOHANBHY | docdopa Ha BO3gyxe
(V). ®ochopnast oOpa3oBaHus MTOMOIIIBIO HEU3BECTHO. 0 TTOJIEPIKKY U B Kuciopoze. 36.
KHCJIOTA U TPU ¢dochunos, KOMIIBIOTEPHBIX Oco3HaroT napTHepam Pacnio3naBanue
psima ee comeii: ¢dochuna, okcuga CpeICTB KauyecTBO U ¢doctaron
docharsl, doctopa (V), YPOBEHD
ruapodochatel u CBOICTB YCBOGHHUS
muruapodocdartsl. b ochopHoit
Bbuonornueckoe KHCJIOTBL. 3HAIOT
3Ha4YeHHE NpUMEHEHN e
¢docthopa (hocdar docthopa
kanbiusi, ATO,
JHK u PHK).
IIpumenenue
¢docthopa u ero
COeJIMHEHNE
Pemenne Pemenne VYpoxk Berancisior YmeroT Camocrosttens | OnuceIBaroT DJeKTpOHHOE
3a/1a4 1 YIpaKHEHHH 110 KOMIUIEKCHOT | MacCOBYIO JIOJIIO BBIOUpATh HO coziepKaHne MPHIIOKEHUE K
YIpaKHEHUH. teme "Tlonrpynna o XUMHYECKOTO CMBICIIOBBIE (GOPMYIHPYIOT | COBEPIIAEMBIX Y4eOHUKY
Ob6o006menne n asora'. NPUMEHEHHS | 3JIeMeHTa B €IIMHUIBI TEKCTa | TMO3HABATENbHY | HeCTBUI C
crcTeMaTH3ail IMoBTOpEHHE 3HaAHUH, dbopmyne, W yCTaHaBJIMBaTh | O LIEJb U IO
Usl 3HaHUH 110 KITFOYEBBIX YMEHUH, MAacCCOBYIO JTOJIIO OTHOILIEHHS CTPOSAT OPHEHTHPOBKHU
TEMEC THOHSTHI TEMBI HaBBIKOB BCIIICCTBA B MEXKIY HUMU. }IefICTBPIH B IpeaAMETHO-
TTOATP YIIIIBI pacrsope, Beinensoor COOTBETCTBUH IPaKTUYECKOHI
asora KOJITYECTBO 00001ICHHBIH C Heil. WJIM MHOU
BEILIECTBa, 00BEM CMBICII U Cnu4aroT CBOM | JesSTeNbHOCTH
WM Maccy TI0 (opMansHYyIO croco6
KOJINYECTBY CTPYKTYPY JIEHCTBUS C
BellecTBa, 00beMy | 3amaun STAIOHOM
WM Macce
peareHToB uinu
MPOAYKTOB

peaximu




VYrnepon

CtpoeHue aTomMa u
CTETeHb
OKHCIIEHUS
yriaepoza.
Annorponus
yriaepoja: ajMas u
rpadur.
JpeBecHblit
aKTUBUPOBaHHBIN
yrois. Axcopouns
U ee IpUMEHEeHNe.
XuMuyeckue
CBOWCTBA
yriaepoja.
Bzaumoneiicteue
C KHCIIOPOAOM,
MeTaJlIaMH,
BOAOPOIOM, C
OKCHIIaMH
METaJIIOB.
KapOup! kanbims
Y aTIOMUHUS.
AueTHieH u
METaH.
Kpyrosopot
yriaepoja B
ITPUPOAC

Ypok
HU3Y4ECHUSA
HOBOT'O
Marepuana

CocTaBisITh
CXEMBbI CTpOGHI/DI
atoMa. 3HAIOT U
XapaKTEPU3YIOT
CBOMCTBa
yriaeposa.
CocraBienue
Ha3BaHUN
COCIIMHCHHI
yriaepoja mno
dopmyne u ux
dbopmyn o
Ha3BaHHIO

VYwmeroT
BBIBOJIUTH
CIICICTBUS U3
HMEIOLINXCS B
YCIIOBUU 337a4u
JAHHBIX. YMEIOT
3aMEHSTh
TEPMUHBI

OIPEACICHISIMH.

Brigensior
00BEKTEI U
IIPOLIECCHI C
TOYKHU 3pEHUS
IIEJI0T0 U YacTen

Bruocsat
KOPPEKTHBBI U
JIOTIOJIHEHUS B
CII0C00 CBOMX
IEUCTBUI B
ciydae
pacxoxIeHust
JTaNoHa,
pearbHOTO
TICHCTBUS U €TO
MIPOAYKTA.
Oco3HaoT
Ka4yecTBO 1
YPOBEHD
YCBOGHWSI

Ucnons3ytor
ACKBATHBIC
SI3bIKOBBIC
cpencTBa JJist
O0TOOp KEHHSI
CBOUX YYBCTB,
MBICIIEH 1

MO0 yKICHUI.
YMmeror
CIYIIaTh U
CHBIIATH JIPYT

Apyra

M. Ilormomenue
yriem
PacTBOPEHHBIX
BEII[CCTB MJIN Ta30B.
Boccranosnenue
MEJIU M3 € OKCHIa
yrIeM.

JI. 37. I'openue yrns
B KHCJIOPOJIE




I

KucnoponHeie
COCAMHEHUS
yriepozaa

Oxkcup yriiepoza
(II) nm yrapHsIi
ra3: IoJIydeHue,
CBOMCTBA,
IpUMEHEHHE.
Oxkcup yriiepozaa
(V) nm
YIJIEKUCIBIH ras.
Ilonyuenue,
CBOMCTBA,
IpUMEHEHHE.
VYronpHas kucaoTa
U €€ COJIH.
Kapbonats!
THPOKapOOHATHI.
IIpespamenue
KapOOHATOB B
THPOKapOOHATHI
1 00paTHoO.
[TonsTne
KECTKOCTH BOJBI U
CIIOCOOHI ee
YCTpaHEHUS.
KauectBennas
peaknust Ha COJIH
YLOJIbHOM
KHCJIOTHI

Ypok
YCBOCHHS
HaBBIKOB U
YMEHUH

CocraBnsior
YpaBHEHHS
peaKiui,
OTpaXkaromme
CBOICTBa OKCHJIOB
yriepoaa. 3HaIOT
KAa4C€CTBCHHBIC
peakuuu Ha
YTIEKUCIBIN Ta3 U
KapOOHATHI.
3HaOT
¢u3monormaeckoe
JieficTBUE Ha
OpTaHU3M
YrapHOTO rasa.
YMeroT oka3bpIBaTh
IIEPBYIO [IOMOIIb
MIPH OTPABJIEHUH

Boccranasnusa
FOT IPEIMETHYIO
CHTYaIHIO,
OIMUCAHHYIO B
3ajade, MyTreM
nepedopMynupo
BaHUs,
YIPOIIEHHOTO
mepeckasa
TEKCTa, C
BBIJICJICHUCM
TOJIBKO
CYyIIECTBEHHOU
JUTST PEeTISHUS
3amaqn
nHpOpManuu

Brigensior u
OCO3HAIOT TO,
YTO yXKe
YCBOEHO U YTO
€IIIE MOIJICKHUT
YCBOGHHIO,
OCO3HAIOT
KayeCTBO K
YPOBEHb
YCBOGHHUS.
OLeHnBaOT
JIOCTUTHYTBII
pe3yabTaT

Bcerynator B
JTUAJIOT,
Y4acTBYIOT B
KOJIJIEKTUBHOM
obcyKaeHnn
mpobiem,
y4arcs
BIIAJICTh
MOHOJIOTHYECK
ol u
JINATIOTUYECKO
it popmamu
pedn

. O6pasiist
MIPUPOIHBIX
COeTUHEHU M
yraepona. O6pasis
Ba)KHEHUIIIUX IS
HapOJIHOTO X03siCTBa
KapOOHATOB.

JI. 38. IlonyueHue
YT OJIbHOW KHCIIOTBI U
H3y4yEHUE €€ CBOMCTB.
39. Ilepexon
KapOOHATOB B
ruapokapOoHarsl. 40.
Pasnoxxenue
ruapokapOoHara
HATpHS




Yrnepon —
OCHOBA BCEH
JKUBOH

IIPUPOABI

[IpencraBnenue
JIOKJIAZIOB,
JTUTEPaTYPHBIX
cTarel pa3juyuHbIX
XKAHPOB IO TEME:
«Yraepon»

Ypok-
KoH(epeHIn
s

O600maroT 1
CHUCTEMAaTH3UP YFOT
3HAHHS O
XapaKTEPHBIX
0COOEHHOCTSIX
yIJIeposia U ero
COC/IMHCHUSIX.
Yrayonstot
SHAHWSA,
IIOJTy4E€HHBIE U3
Kypca OuoJoruu, o
(U3HOTOTYECKIX
mporeccax,
JICKaIuX B
OCHOBE pabOTHI
KPOBEHOCHOU 1
JIBIXaTEJIbHOM
CHCTEMBI YEJIOBCKA

Beipaxator
CMBICJI CUTYaI[I1
Ppa3TUIHBIMH
cpeacTBaMu
(pucyHkw,
CHMBOJTHI,
CXEMBI, 3HAKH).
W3Bnexaror
HEOOX0 UM YIO
nHGOPMAIHIO U3
MPOCITYIIAHHBIX
TEKCTOB
Pa3TUIHBIX
KAHPOB.
OpueHTHpyIOTCS
u
BOCIIPUHUMAIOT
TEKCTHI
XYIO0XKECTBEHHOT
0, HAy9HOTO,
ITyOJIMIACTHY €CK
orou
ouIHATEHO-
JIEJIOBOTO
CTUIIEH

Cnuuarot
cr1oco0 u
pe3ynbTaT
CBOUX
TIIEUCTBUI C
3aJJaHHBIM
STAIOHOM,
00HaApYKHUBAFO
T OTKJIOHEHHS
M OTJINYHS OT
JTalOHA.
CraBsT
yaeOHYIO
3a7ady Ha
OCHOBE
COOTHECEHHMSI
TOTO, YTO YXKE
W3BECTHO U
YCBOECHO, U
TOT0, YTO EIIE
HEU3BECTHO

C mocTato4yHOMi
MMOJIHOTON B
TOYHOCTBIO
BBIPAXKAIOT
CBOM MEBIC/IH B
COOTBETCTBUH
C 3aJa4aMu U
YCIOBUSIMH
KOMM YHUKAIIH
u. IIposBustoT
TOTOBHOCTD
aJIeKBaTHO
pearupoBaTh
Ha HYKIbI
Apyrux,
OKa3bIBaTh
IIOMOIIIb ¥
9MOIIMOHANBHY
0 TTOJIEPIKKY
mapTHEpam.
OnuceIBarOT
coliepKaHue
COBEPIIAEMBIX
IEeWCTBUH C
LENBI0
OpPUEHTUPOBKU
MIpeIMETHO-
MPaKTUYECKOU
WJIM WHOM

eI TENbHOCTH

DIEeKTPOHHOE
MPUIOKCHHUE.

O.C. I'abpuenan, U.I.
Ocmpoymog Xumus.
9 kiacc. Kuaura nis

yautens. M.: [lpoda,
2011




el SN

IIpakTuyeckas
pabota Ne2
«Ilonyuenue,
cobupanue u
pacro3HaBaHUE
ra3oB»

[IpaBuna TexHUKH
6e30macHOCTH IPH
BBIITOJIHCHHUHN
JTaHHOH pabOTHI.
TexHosoruueckas
cxema paboThI.
Crroco0sr
coOupaHust ra3oB

Ypok
HCCIIeIOBAaHU
AH
pedexcun

[Tonyuatot u
COOUPAIOT ra3bl:
BOAOPOL,
KHCIIOpOJ,
AMMMUAK,
YTIIEKUCIBIN.
Pacnioznator
OINBITHBIM ITYTEM
KHCIIOpOJ,
BOZAOPOL,
YTIEKUCBIN Ta3 U
aMMHaK

BrigBurarot u
00O0CHOBBIBAIOT
TUMOTESBI,
MpeIaraloT
CIIOCOOBI X
MPOBEPKH.
YcTaHaBIMBaIOT
IIPUYHUHHO-
CIIEJ[CTBEHHBIE
cBs3u. Co3marot
CTPYKTYPY .
B3aUMOCBs3el
CMBICJIOBBLIX
CAUHUIL TCKCTa

CraBsT
yaeOHYIO
3a7ady Ha
OCHOBE
COOTHECEHMS
TOTO, UTO yIKE
HW3BECTHO U
YCBOEHO, U
TOr0, YTO €IIe
HEHM3BECTHO.
OrneHnBamT
JIOCTUTHYTBIN
pe3ynbTar.
Bruocsat
KOPPEKTHBBI U
JIOTIOJIHEHUS B
COCTaBJICHHEIE
TUTAHBI

IIposBistoT
TOTOBHOCTD
aJeKBaTHO
pearupoBaTh
Ha HYKIbI
Apyrux,
OKa3bIBaTh
IIOMOIIIb ¥
9MOIIMOHANBHY
0 TTOJIEPIKKY
mapTHepam.
OnuceIBarOT
coliepKaHue
COBEPIIAEMBIX
EeWCTBUH C
LENbI0
OpPUEHTUPOBKU
MIpeIMETHO-
MPaKTUYECKOU
WM WHOM

eI TENbHOCTH

WHcTpykumu ajis
BBITTOJTHEHUS JJTAHHOU
paboTEI.

Tonyuenue,
cobupanue u
pacnosmasanue H:
(mpobupka ¢
ra300TBOJIHOU
TpYOKOM, ITWHK,
COJISTHASI KACIIOTA,
CIIMYKH).

Tonyuenue,
cobupanue u
pacnosHaeanue
ammuaxa: (Ilpodupka
C KPUCTAJUTMIECKUM
THIPOKCHIIOM
KaJbIHsI U XJIOPUIOM
aMMOHUS, C
ra300TBOJHOU
TPYOKO,
JaKMYycoBasi Oymara).
Tonyuenue,
cobupanue u
pacnosuasanue O::
ITpobupka ¢
MIepMaHTaHATOM
KaJusi, CIIUPTOBKA,
CIIMYKH, Jy9HHKA.
Tonyuenue,
cobupanue u
pacnosuasanue CO;:
ConsHas KUCioTa,
Mpamop, COJISTHAs
KHCII0Ta, IPOOUPKH C
ra300TBOJIHOU
TPYOKO,
M3BECTKOBAsI BOJIA




I

Kpemnuii u ero
COCIUHEHUS

IIpuponusie
COCIUHCHUSA
KpEMHUS:
KpEMHE3eM,
KBapll, CWIMKATBHI,
ATFOMOCUJINKATHI,
acOecr.
buonornueckoe
3HAYCHHE
KpEMHUS.
CsolicTBa
KpEMHUS:
IOJIYIIPOBOJHUKOB
BIE,
B3aUMOJICHCTBHE C
KHCIIOPOJIOM,
METaJIaMH,
menouamu. Okcu
kpemuus (IV): ero
CTpOCHHE U
CBOMCTBA.
Kpemuuesas
KHCJIOTa U €€
COJIN.
PacrBopumoe
CTEKJIO.
IIpumenenue
KPEMHHUS U €T0
COCIMHEHUH.
Crexkiio. [lement

Ypok
HU3Y4ECHUSA
HOBOT'O
Marepuana

3HarOT CBOWCTBA,
3HAYCHUE
COeMHEHUN
KpPEMHHS B )KUBOU
1 HSKUBOK
MIpHUpoJIE.
CocrapJstor
(bopMyIIEI
COeMHEHUN
KpeMHUH,
YpaBHEHHUS
peaKiui,
WJUTIOCTPUP YIOIITE
CBOWCTBa
KpEMHUS U
CUJIMKATOB

Beibuparot
OCHOBAQHUA U
KPUTEPUH JIISI
CpaBHEHMUS,
cepuanum,
KJ1accu QUK aIu
00BEKTOB.
BrigBurarot u
00OCHOBBIBAIOT
TUMOTESbI,
MpeIaraloT
CIIOCOOBI X
MIPOBEPKH

CaMOoCTOSTENb
HO
(bopMyIHpYIOT
MMO3HABATCIIbHY
10 LIETb U
CTPOST
JICUCTBUS B
COOTBECTCTBUHU
¢ Hew. BHOCST
KOPPEKTHUBBI U
JOIIOJIHCHUS B
COCTaBJICHHLIE
IIJIAHBI

VYuarcs
apryMEeHTHPOB
aTh CBOIO
TOYKY 3pEHHSI,
CIIOPUTH U
OTCTauBaTh
CBOIO MO3UIIHIO
HEeBpPaXICOHBI
M I
OTIITOHEHTOB
obpazom

. O6pasist
IPUPOIHBIX
COeTUHEHU M
KpEMHUS.

JI. 41. Ilomyaenue
KPEMHEBOM KHCIIOTHI
U U3Y4EHUE ee
CBOICTB




5| CunukartHas [pe3enTanun KomOunupos | Ob6obmarT u Oco3HaHHO U OrneHnBaoT [punepxuBato | DIEKTPOHHOE
0| mpOMBIIUIEHHO | ydamuxcs 1o AHHBIN YPOK CHCTEMAaTH3UPYIOT | TPOH3BOJIBHO JIOCTUTHYTBII TCSI MOPATIBHO- | TIPMIIOXKCHHE.

CTh TeMe: c 3HAHUS O CTPOSIT pedueBble | pe3ynbTar. ITHYECKUX H O.C. I'abpuenan, U.I.
«CunukaTHas HCIIONIb30BAaH | TexHoJIOruu BbICKa3bIBaHMs B | OCO3HAIOT MICUXOJIOTHYEC Ocmpoymog Xumus.
npomsleHHocTs | uem UKT KEPaMUYECKOrO0, YCTHOU U Ka4eCTBO U KHUX 9 xnacc. Knura nis
» CTEKOJIBHOTO, MTUCEMEHHON YPOBEHB MIPUHINIIOB yaurens. M.: Ipoda,

LIEMEHTHOI0 dbopme YCBOGHHUS oOmieHus u 2011

MPOU3BOJICTB, HX COTPYIHHUYECTB

HCTOPHH. a

3HaKOMSATCA C

HayIHBIMU

NpUHINIAMA

JTAaHHBIX

MPOU3BOJICTB.

3HaKOMSATCA C

HPUP OJHBIMU

COCAMHEHUSAMA

KPEMHUS KaK

OCHOBOH

CUJIMKATHOU

P OMBIIJICHHOCTH
5| Pemenue Pemenue Ypox IIpousBonst VYcranaBmuBatoT | CoOCTaBISIOT Ymeror DJeKTpOHHOE
1| 3amaun YIpaXHEHUH IO KOMIIIEKCHOT | BBEIYHCIICHHE MPUYHHHO- IUTaH U MIPEICTaBIATh MPUIIOKEHUE K

YIIpaXHEHHUH. TeMe: 0 KOJIMYecTBa CIIe/ICTBEHHBIE MOCJIEIOBATEeNb | KOHKPETHOE y4eOHUKY

O600menne u «[loarpymnmna MIPUMEHEHHUS BemiecTBa, oobema | cBsa3u. CTposT HOCTb coziepKaHue u

CUCTEMaTH3al] YLIAEpoaay». 3HaHUii, WIM  MacChl IO | JIOTUYECKUE JIeICTBUI. coo0mmaTh ero

Usl 3HaHUH 10 IloBTOpeHnue YMEHUH, KOJIMYECTBY Lenu Buocar B IIUCbMEHHOMI

TeMe: KITFOUEBBIX HaBBIKOB BEIIIECTBA, 00BEMY | pacCyXJICHHII. KOPPEKTHBBI M | ¥ YCTHOM

«Iloxnrpynmna MOHATUM TEMBI WA Macce | BsiaBuraror u JIOTIOJIHEHUS B ¢dopme. Ymeror

yrIaepoia peareHToB Ui | 0OOCHOBBIBAIOT croco0 cBOUX CIYIIaTh U

IIPOAYKTOB TUIIOTE3BI, JIeIICTBUI B CIBIIIATh IPYT
peaknu, MpEeAIaraoT ciydae JIpyra
COZepIKaIIX CIIOCOOBI UX pacXoXKIeHUs
npuMecu MPOBEPKH ITAJIOHA,
peanbsHOro
TICHCTBUS U €TO
MPOIYKTa
5| Mpaktrueckas | IlpaBuina TexHuKH | Ypok- Pacriosnator W3Bnekarot CocTaBnsioT OnuceBarOT Cepa, yroins, cepHast
2| pabora Ne3 0€301acCHOCTH IIPH | MPaKTHKYM PacTBOPBI KUCIIOT HEOOX0 UM YO IUTaH U coJiepIKaHue KHCIIOTa, XJIOPUA
«[lomyaenne BBITTOJTHEHUHI U IEeN0YeH, nHGOPMANHUIO U3 | MOCIENOBATENh | COBEpPIIACMBIX | Oapus, HOMUI Kalusd,
COEJUHEHUIT JTaHHOH paboTHI XJIOpHA-, CyTb(ar- | NPOCIyIIaHHBIX HOCTb JIEICTBUI C OpoMHas BOJa,




HEMETAJIIOB U , KapOOHAT -MOHBl | TEKCTOB JICHCTBHIA. I[ENTBI0 cynsdaT HaTpu,
H3y4EeHUE UX U MOHBI aMMOHHSL. | Pa3INYHBIX BHocat OPHEHTHPOBKH | KapOOHAT HATpHA,
CBONCTBY» CocTaBisioT KAHPOB. KOPPEKTHBBI M | TPEIMETHO- COJITHAS KHCIIOTA,
YpaBHEHHS Oco3HaHHO U JIOTIOJTHEHHUS B MPAaKTHYECKOH | MHIUKATOPHI, HUTPAT
XUMHUYECKUX MPOU3BOJIEHO COCTaBJICHHBIC | YT WHOI cepebpa, pacTBop
peakIuii B CTPOSAT pedeBble | IUIAHBI JIeSITeNbHOCTH KpaxMaia, U3BecCTb,
MOJICKYIISIPHOM H BBICKA3bIBAHHS B XJIOpHJ aMMOHHS,
HMOHHOM BHJIE YCTHOIT 1 CIIUPTOBKA, CITIYKN
IIUCbMEHHOU
dhopme
5| Pemenue Pewenne Ypok [IpousBomat [Torumarot u CamocrosiTenb | AJEKBaTHO 3aauHuKu
3| 3amadq YIpaXHEHUH U UCCIECIOBAaHM | BBIYMCICHUS aJIeKBaTHO HO UCIIONB3YIOT
3a7a4 10 TeMe: U Macchl ¥ 00BEMOB | OIICHMBAIOT SI3BIK | (OPMYNIHUPYIOT | pedeBbie
«Hemerammsn» pednexcun MPOJTYKTOB cpencTs MIO3HABAaTENbHY | CPEACTBA I
peaxkuuu ¢ MaccOoBOH 10 LieNb U JIUCKYCCUU U
olpeeaeHHOU nHpOpManUu CTPOSIT apryMeHTanuu
Jl0JIel BBIXOZa JIEHCTBYSA B CBOEH IO3UIUU
COOTBETCTBHHU
c Hell
5| O6ob6menne n O6006menne, VYpoxk CocTaBisioT Beibuparot Crast IposiBnsoT DJeKTpOHHOE
4| cuctemarusarg CHCTEMAaTH3allus M | KOMIIIEKCHOT | ypaBHEHHS OCHOBAHHS U yaeOHYIO TOTOBHOCTB K MPUIIOKEHUE K
usl 3HaHUH 110 KOPPEKITIS 0 XUMHUYECKUX KPUTEPHUH IS 3aja9y Ha 00CYKICHUIO y4eOHUKY
TEME 3HaHU, yMEHUI U | NPUMEHEHHUsA | peakluil B CpaBHEHMS, OCHOBE PAa3HBIX TOYEK
«Hemeramms» | HaBBIKOB 3HaHHI, MOJICKYIISIPHOM H cepuanuy, COOTHECCHHUS 3peHUs U
YJaIXcst Mo YMEHHH, HMOHHOM BHUJIE. KJIacCH(UKaMK | TOTO, YTO yXKe BEIpabOTKE
TeMeE: HaBBIKOB IIpousBonat 00BEKTOB. U3BECTHO U obmeit
«Hemerammsn» BBIYHCIICHUS VYcTaHaBIMBAIOT | YCBOGHO, (TpymmoBoif)
Macchl ¥ 00BEMOB | NPUIHHHO- TOTO, 4TO €IIe MTO3HINH
MPOJTYKTOB CIIe/ICTBEHHBIE HEHU3BECTHO.
peakuu ¢ CBSI3H [IpenBocxuia
oInpeeaeHHOU 10T pe3yabTar
Jl0JIel BBIXOZa U YpOBEHb
YCBOCHUS
5| KonrpomsHas IIposepka 3HaHuit, | Ypokx 3natoT crpoerre 1 | CoCTaBiAOT Oco3HaroT VYuarcs
5| pabota Ne 3 YMEHUH U KOHTpOJI, CBOliCTBa LIeJI0€ U3 YacTel, | KauecTBO U YCTaHaBJIUBATh
«Hemeramms» | HaBBIKOB OLIEHKH U N3y9EHHBIX CaMOCTOSITETIHHO | YPOBEHB U CPaBHUBATh
YJaImXcst o KOPPEKITHN BEIIIECTB. JIoCTpanBas, YCBOGHUSL. pasHbIe TOUKU
TEME:! 3HaHUI Beimonsstor BOCIIOJIHSA OrneHuBaOT 3peHus,
«Hemeramasn» YIpaKHEHUS U HEIOCTAI0IINe JIOCTUTHYTBII MPeX/Ie 9eM
pelIaoT 3a1a9u KOMITOHCHTHI pe3yapTaT MIPUHAMATh
10 U3Y4EHHOMI pelieHne u




| | | | Teme | | | JlenaTh BEIOOD |

IIpoekTHasl NeSATEJIBHOCTh yYalMXCH 3u
Jluunocmuvle pe3ynvmamovi 0C80CHUS meMbl:
6 YEeHHOCMHO-0PUEHMAUUOHHOI Cghepe — TYBCTBO TOPJOCTH 33 POCCHHCKYI0 XUMHYECKYIO HAYKY, TYMaHU3M, OTHOIICHUE K TPYAY, IETCYCTPEMICHHOCTD;
6 mpy0060il cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AalbHEHTIEH 00pa3oBaTeNbHON TPACKTOPUH;
6 no3HasamenbHOU (KOZHUMUGHOU, UHINENNEKMYANbHOIll) chepe — yMEHUE YIPABIATH CBOEH [T03HABATEILHOH JEITEIIHHOCTHIO
5| Xumus [pe3enTanun Kombunupos | IlpencrasisioT Oco3HaHHO U OrneHnBaoT JemoHCcTpUpy DIEeKTPOHHOE
6| cmacaer YJaImXcst o AHHBIN YPOK pe3yIbTATHI CBOCH | IPOM3BOJIBHO JIOCTUTHYTBII 10T MPUIIOKEHUE K
HIpUPONY Teme: «XuMus c MPOEKTHOM CTPOSAT pedeBbIe | PE3yIbTaT CIOCOOHOCTB K | ydeOHHKY
criacaeT MPUPOAY» | MCIONB30BAH | JESTEILHOCTH BBICKA3bIBaHHS B SIMIIATHH,
nem KT YCTHOU U CTpEMIICHUE
5| Xumusa u [IpesenTanuu KomOunmnpos HUCbMEHHOM YCTaHaBJIUBATh
7| xocMoc YJaImXcst o aHHBII YpOK dopme JTIOBEPUTEIBHBI
TeMe: «XHUMHUS U c € OTHOILICHUS
KOCMOC) HCIOJb30BAH B3aMMOIIOHHMA
nem UKT HUS
5| Co3nanue JlemoHCTpanys Kom6unmnpos
8| flesh- flesh-annmanmit AHHBIN YPOK
aHUMal Ul 110 II0 TEME: c
TeMe: «IlepcrieKTHBEI HCTIONIb30BaH
«Ilepcnextussl | pasputus xumuu» | uem UKT
pa3BUTHA
XUMUAN)
PeduiexcuBnas ¢asa
O0001IeHN e 3HAHU 110 XHMUHM 32 KYPC OCHOBHOI IIKOJIbL 10 4
IoaroroBka k rocyaapcrBeHHoi uToropoii arrecrauun (I'MA)

Jluunocmuule pe3ynvmamsl 0C60eHUs meMbl: YOSKIEHHOCTb B BO3MOKHOCTH IO3HAHHS MIPUPOABI, B HEOOXOAUMOCTH Pa3yMHOT'O MCHONb30BAHUS JOCTHKEHUH HAYKH U
TEXHOJIOTUH ISl JaTbHEHIIIET0 Pa3sBUTHS YEIOBEIECKOT0 O0IIECTBA, YBAXKCHNE K TBOPIIaM HayKH, OTHOIIICHHE K XUMUH KaK 3JIEMEHTY 00IeIeTIOBEYECKOI KYIbTYPHI;
MOTHBAITHSI 00pa30BaTENbHON IS TENFHOCTH IIKOJBHUKOB Ha OCHOBE JINYHOCTHO OPHEHTHPOBAHHOTO MOAX0/1a; (OpMHUPOBaHKE IEHHOCTHBIX OTHOIIEHUH IPYT K APYTY,
YIUTEII0, aBTOPaM OTKPBITHH M H300pEeTeHN , pe3yIbTaTaM 00ydeHNUs; HpaBCTBEHHO-3THYECKOE OIICHUBAHNE YCBAUBAEMOT'0 COJICP KaHUs




O W

Ilepuonuuecku
i

3aKOH U
Ilepuonuuecka
st cuctema /.
.
Menneneesa B
CBETE TEOpUHU
CTpOEHUS
aToma

[o)}

Ilepuonuuecku
i

3aKOH U
Ilepuonuuecka
s cuctema /.
.
Menneneesa B
CBETE TEOpUHU
CTpOEHUS
aToMa

Iepuomnueckuit
3aKOH U
Ilepuonuueckas
cucrema
XUMHUYECCKUX
anemenToB J{. U.
MenneneeBa.
Duznyeckuit
CMBICIT
MOPSIKOBOTO
HOMeEpa JJIEMEHTA,
HOMEpOB IIEPUOAA
W TPYIIIEL.
3aKOHOMEPHOCTH
M3MEHEHHS
CBOICTB
DJICMEHTOB U UX
COeTUHEHUH B
nepuojax u
IrpyImnax B CBETE
MIpeICTaBICHUH O
CTPOEHNU aTOMOB
JJIEMEHTOB.
3HaueHne
Ilepuonuueckoro
3aKOHa

Ypok [IpennararoT Bripaxaror CraBsr [IposiBisiroT DIEeKTPOHHOE
YCBOCHHS HpeACTaBICHUE CMBICII CUTYaIlH | y4eOHYIO TOTOBHOCTh MPUIIOKEHUE K
HaBBIKOB U nHpOPMANNH 10 Ppa3TUIHBIMH 3a1a9y Ha aJIeKBAaTHO y4eOHUKY
YMEHHH TeMe cpeacTBaMu OCHOBE pearupoBaTh
«[lepuonnueckuit (pucyHkn, COOTHECEHHS Ha HYXbI
3aKOH U CHMBOJTHI, TOTO, YTO yXKe JIPYTHX,
INepnonnaeckas CXEMBI, 3HaKH) M3BECTHO U OKa3bIBaTh
cucrema 1. U. YCBOEHO, U TIOMOIIb 1
MeHpeneeBa B TOTO, 4TO €IIe MOIMOHANBHY
CBETE TEOpUHU HEHU3BECTHO. 10 TIOAIEPIKKY
CTPOCHHS aTOMay OrneHnBaOT HapTHEpaM.
B BUJI€ Ta0mHII, JIOCTUTHYTBII Ymeror
CXeM, OIIOPHOTO pe3yapTaT CITyIIaTh U
KOHCIIEKTa, B TOM CIBIIIATE JIPYT
qucie ¢ JIpyra
MPUMEHEHHEM
cpencts UKT
KomOunupos | Bemommsior Beipaxator IIpensocxuma | Ilpossistor DJeKTpOHHOE
AHHBIN YPOK TECTOBBIC 33/IaHNUS | CMBICI CHTYallUH | IOT Pe3yiIbTar YBaXHUTEIBHOE | HMPIJIOKCHHUE K
Ha 3aKpeIieHHe U | Pa3IU4YHBIMU U YPOBEHBb OTHOIIIEHHE K Y4eOHUKY
MIOBTOpEHUE cpeacTBaMu YCBOCHUS HmapTHEpaMm,
H3Y4€HHOIO (pucyHkn, (xakoit Oymer BHUMAaHUE K
MaTepuaia CHUMBOJIBI, pe3ynbTar?) JINYHOCTH
CXEMBI, 3HaKH). JIpYyroro,
OCyIecTBISIOT aZIeKBaTHOE
MIOUCK U MEKIHIHOCTHO
BBIJICJICHHUE € BOCTIPHSTHE
HEOOX0ANMOH

nHpOpManuu




[o)}

Buner
XUMHUYCCKUX
CBsI3€ll U THUIIBI
KPUTAIJINYECK
WX PEIIEeTOK.
BzanMocBs3b
CTpOCHUS U
CBOICTB
BEILIECTB
Knaccugukanm
s

XUMHUYCCKUX
peakuuii mo
pa3iuyHbIM
MIpU3HAKAM.
CkopocTb
XUMHUYCCKUX
peakuui

Bunsr
XHUMHYECKUX
CBSI3€H U THUIIBI

KpUCTAJIMYECKUX

peIIeToK.
BzaumocBs3b
CTpOEHUS U

CBOMCTB BEIIIECTB

Knaccugukarust
XUMHUYECCKUX
peakuuit

T10 pa3jInYHbIM

Ipu3HaKaM (9uciIo

" COCTaB

pearupyroumx u
00pa3yrommxcst

BEILECTB; HATHUYNE
TpaHuUIBl pa3zena

(a3; TernoBoii
ekt
HU3MCHCHUC
CTeneHen
OKHUCIICHUS
aTOMOB;
HCIIOJIb30BaHNE
KaTaJau3aTopa;
HarpaBJieHHe
MPOTEKAHNUA).
CxopocTh
XUMHUYECCKUX
peakuuit u
(axTopsHI,

BJIMAIOIIUEC HA HCC

Ypox [Ipennararor Crposrt [pensocxuma | Mcmomb3yroT DIEeKTPOHHOE
KOMIUIEKCHOT | TpeACTaBICHUE JIOTHYECKHe 10T BpEMEHHBIE | aJIeKBaTHBIC MPUIIOKEHUE K
0 nHpOPMANNH 10 enu XapaKTEPUCTUK | SI3BIKOBEIC y4eOHUKY
mpuMeHeHus | TeMe «Bujsl paccyKIcHHUI. 1 JOCTHXKECHHA | CpEACTBa Uit
3HaHHI, XUMHUYECKUX CamocCTOsITeNbH pe3yabTara. 0TOOpaXKeHHs
YMEHUH, CBSI3EU U TUIIBI 0 CO3JaI0T IIpensocxuina | CBOUX UYBCTB,
HaBBIKOB KPUCTAJUIMYECKUX | aITOPUTMBI 10T pe3yIbTaT MBICIICH 1

PpeIIeToK. JIESITeTHOCTH U YPOBEHBb MO0 yKICHUI.

OCyIIecTBISIOT TIPU pEIICHNH YCBOCHUS Ymerot

B3aNMOCBSI3b npodieM CIyIIaTh U

CTPOCHHS U TBOPYECKOTO U CIBIIIATE JIPYT

CBOICTB BEIIECTB» | MOMCKOBOIO npyra

B BUjie TaOHII, XapakTepa

CXeM, OIIOPHOTO

KOHCIIEKTa, B TOM

qucIe ¢

MPUMEHEHHEM

cpencts UKT
Iponyktusr | Ipemmararor Bri6uparor, Omnpenensror AnekBaTHO DJeKTpOHHOE
BII YPOK IpeACTaBICHUE COMNOCTABJIAIOT U | MOCIIENOBATENh | HCHOIB3YIOT MPUIIOKEHUE K

nHpOPMANNH 10 000CHOBBIBAIOT HOCTb pedeBble Y4eOHUKY

TeMe CIIOCOOBI MPOMEXYTOYH cpezncTBa st

«Knaccuuxarus pemenus BIX LIEJIeH ¢ JIIMCKYCCUH U

XUMHUYECKUX 3amaqn. YMeEoT ydaeTroM apryMeHTaIu

peaxuii no BBIOMpaTh KOHEYHOTO cBoel

Pa3IMIHBIM 00001IeHHBIE pe3ynbTarta. MTO3UIIHY.

MPU3HAKaM. cTpaTeruu Oco3HaroT YcranaBnuBaio

CxkopocTb pemeHust Ka4ecTBO U T paboune

XUMHUYECKUX 3a1aqH. YPOBEHB OTHOIIICHHUS,

peakiuii» B BUziE Beinensaor u YCBOEHHS y4darcs

Ta0IHII, CXEeM, bopMyIHpyIOT s exTuBHO

OIIOPHOTO MTO3HABATEIBHYIO COTpYIHHYATh

KOHCIIEKTa, B TOM IeJTb u

qucIe ¢ CrocoOcTBOBAT

MPUMEHEHHEM b

cpencrs UKT IPOAYKTUBHON

KOOTIepaIuu




6| Kmaccuduxanu | Ilpoctsie n KomOunupos | 3HaroT Oco3HaHHO U CocTaBsioT OOMeHnBaIOTC | DJEKTPOHHOE
3| s ucBoiicTBa CIIOXKHBIE aHHBII YpOK BaXKHEUIINE IIPOU3BOJILHO IIJIaH A sl SHAaHUSIMHU MIPHIOKEHUE K
HEOPTaHWYECK | BEIIECTBa, XMMHYECKUe CTPOSAT pedeBble | MOCIENOBATENb | MEXIY y4eOHUKY
ux u MeTaJLbl, MOHSATHS: BBICKA3bIBAaHUSA B | HOCTb qIIeHaMHU
OPTraHMYECKHX | HEMETAJlJbI, «XMMHUYECKUI YCTHOU U JIeICTBUI. TPYIIIBI AJIA
BEIIECTB OKCHJIBI, JNIEMEHT», «aTOM», | TMHCHMEHHOH BHocat TIPUHITHSL
OCHOBAaHUA, «MOJIEKYIa», dopme. KOPPEKTUBBI U 3¢ EeKTUBHBIX
KHCJIOTHI, COJIH. «OTHOCHUTEIBHBIC OCyIIecTBISIOT JIOTIOJTHEHHUS B COBMECTHBIX
Crpoenue, aTOMHas U MIOUCK H COCTaBJICHHBIC | pEIICHUI.
HOMEHKJIaTypa MOJIEKYIIsIpHas BBIJICJICHHUE TLTaHBI AnekBaTHO
OpPTaHUYIECKUX MAacChD», «HOHY; HE0OX0ANMOH UCIONB3YIOT
BEIIECTB 3HAIOT nHpOpManuu peueBbie
HEPUOIUYECKUI CpencTBa i
3aKOH; 3HAIOT JIUCKYCCUH U
BaXKHEUIINE apryMEeHTalUN
Ka4eCTBEHHBIC cBoeil mo3uIun
peaknuu
6| Kmaccuduxanu | Ilpoctsie n Ypok- XapakTepusyroT BrigBuraror u Camocrostens | Mcmomb3yroT DIEeKTPOHHOE
4] a1 CITOXKHBIC MPaKTHKYM XUMHUYECKUH 000CHOBBIBAIOT HO aJIeKBaTHBIC MPUIIOKEHUE K
U CBOWCTBA BELIECTBA. 3MeMeHT (0T TUIOTE3BI, (bOopMYIHPYIOT | SI3BIKOBBIC y4eOHUKY
HEOpraHW4ecK | Meramisl u BOJIOpPOAA 110 MpEeAIaraoT MIO3HABAaTENbHY | CPEACTBA JUIA
UX BEUIECTB HEMETAILIIBL. KaJbIHs) Ha CIIOCOOBI MX 10 LieJb U 0TOOpaXKeHHS
Cocras, OCHOBE HX MIPOBEPKH. CTPOSAT CBOWX YYBCTB,
KJIaccuuKanys u MIOJIOXKEHHS B CamocCTOsITeNbH JICHCTBHSA B MBICIICH 1
obmmue HEPUOIUYECKON 0 CO3/1aI0T COOTBETCTBUH OO yKICHUI.
XUMHYECKHAE cucteme /1. U. AJTOPUTMBI C HeM. Wurepecyrores
CBOWCTBA OKCUZIOB Menneneesa u JIeSITENbHOCTU Oco3HaroT YyKUM
U THJIPOKCHIOB 0COOCHHOCTH TIPU peIICHNH Ka4ecTBO U MHEHUEM H
(ocHOBaHMH, CTPOCHHS UX npodieM YPOBEHB BBICKA3BIBAIOT
KHCJIOT, aTOMOB; TBOPYECKOTO U YCBOCHUS cBoe. YMEIOT
ampoTepHBIX COCTaBIIAIOT IIOUCKOBOTO CITyIIaTh U
THJIPOKCHIOB), (hopMyIbI XapakTepa CIBIIIATh PYT
coiu B cBete TOJ] HEOpPTaHUYECKUX JIpyra
COEUHEHUI
N3y9EHHBIX

KJIaCCOB, MU CATh

ypaBuerus OBP u

B MOHHOM BUJC




6| I'enetnueckne | I'emermueckue Ypox IIpennarator W3Bnekaror Oco3HaroT AZIEKBaTHO DJeKTpOHHOE
5| panbl MeTalna, | psAbl MeTala, KOMIUIEKCHOT | IPEACTaBJICHUE HEOOX0 UM YO KauyecTBO U HCIOJb3YIOT IIPUIIOKEHUE K
HeMeTalla u HeMeTallIa 0 nHpOPMANNH 10 nHGOPMALUIO U3 | YPOBEHb peueBble y4eOHUKY
HEPEXOAHOTO U IIEPEXOTHOTO IPUMEHEHUST | TeMe IIPOCIIYLIaHHBIX YCBOEHHUS. cpencTsa AJist
MeTajua MeTaja 3HaHUii, «['enernueckue TEKCTOB Buocar JIIACKYCCUH H
YMEHHH, PpsIBI MeTasuIa, Pa3TUIHBIX KOPPEKTHBHI M | apryMEHTalluu
HaBBIKOB HeMeTalla u JKaHPOB. JIOTIOJIHEHNUS B CBOEH IO3UIIUU
HEPEXOAHOTO Beinensaoor u COCTaBJICHHBIE
METaJuIa» B BUJE bopMyIHpyIOT TLTaHBI
TabIuII, CXEM, mpobiiemy
OIIOPHOTO
KOHCIIEKTa, B TOM
qucie ¢
MPUMEHEHHEM
cpencts UKT
6| Wrorosas Tpenunr- Ypok Ucnons3ytor VYcranaBnmuBaror | Oco3HaOT YMmeror Jemo-Bapuantel [ TA
6| KOHTpONIBHAA TECTUPOBAHUE 110 KOHTpPOJL, pHUOOpETEeHHBIE IPUYUHHO- Ka4ecTBO U MIPEICTaBIATh
pabora 3a xypc | BapmanTam ['MA OLICHKHU U 3HAHWUA U YMEHUS CIIEICTBEHHBIE YPOBEHB KOHKDPETHOE
OCHOBHOH IPOILIBIX JET U KOppEKLUU B IIPAKTUYECKOU cBs3u. Ctposr YCBOEHHUS. COJIEpKaHUE U
IIKOJBI B JieMoBepcuit 3HAHHI JIeSITETLHOCTH, JIOTHYECKHe OrneHnBaOT coo0mmaTh ero
¢dopmare THA IIPY HAIMCAaHUU Lenu JIOCTUTHYTBII B IIUCbMEHHOI
HUTOrOBOH paccyXIcHUI. pe3ynbTar. U YCTHOH
KOHTPOJIbHOM OmnpenensroT Buocar ¢dopme. Yuates
paboTsl B hopmare | OCHOBHYIO U KOPPEKTHBBI M | YCTaHABIIMBATh
IT'MA n BTOPOCTENICHHY JIOTIOJIHEHUS B U CPaBHUBATh
TlocymapctBenHoit | 10 MHQOpMAIMIO | COCTaBICHHBIE | pa3HbIE TOUKU
aTTecTalyu TLTaHBI 3peHus,
HIPEKIE YEM
MIPUHAMATh
peleHyue u
JIenaTh BEIOOp
6| Wrorosas Tpenunr- Ypok Ucnone3ytor Boigenstor u Brigenstor u VYuyarcs Jemo-Bapuantel ' MA
7| KOHTpOJbHas TECTUPOBAHUE 110 KOHTpPOJL, pHUOOpETEeHHBIE bopMyIHpyIOT OCO3HAIOT TO, HIEPEBOAUTD
pabora 3a xypc | BapmanTam ['MA OLICHKHU U 3HAHWUA U YMEHUS npodiemy. YTO yXKe KOH(IMKTHYIO
OCHOBHOH IPOILIBIX JET U KOppEKLUU B [IPAKTUYECKOU Beinensoor YCBOEHO M YTO | CHUTYAalLUIO B
IIIKOJIBI B JieMoBepcuii 3HaHUN JIESITENIBHOCTH, 00001IeHHBII €IlIe MOJUICKUT | JIOTMYECKui
¢dopmare THA IIPY HAIMCAaHUU CMBICI U YCBOEHHIO, ILIaH U
HUTOrOBOH (opMansHYyIO OCO3HAIOT paspelars ee
KOHTPOJIbHOI CTPYKTYpPY KauyecTBO U KaK 3ajauy
paboTel B popmaTe | 3amaum YPOBEHD Yyepe3 aHam3




IT'MA n YCBOEHUS YCIIOBUM
I'ocynapctBenHoOI
aTreCTanuu
[ToxBenenue [TonBenenue becena. [ToaBonsT utoru Oco3HaHHO U OrneHnBaoT JemoHCTpUpY
HUTOTOB HUTOTOB Juarsoctupo | mpopenaHHOM IIPOU3BOJILHO JIOCTUTHYTBII 0T
MIPOJICTaHHON HPOJIeTaHHON BaHME paboTsl 32 1Ba CTPOSAT pedeBbIe | PE3yIbTaT CIOCOOHOCTB K
paboTsI 3a 8-9 pabotsI 3a 8-9 roja o0 ydeHus BBICKa3bIBaHMSI B IMIIATHH,
KJI1aCChl KJIaCChI Kypca XuMnu yCTHOfI u CTPEMIJICHUEC
HUCbMEHHOM YyCTaHaBJINBaTh
dbopme JTIOBEPUTEIBHBI
€ OTHOIICHUS
B3aUMOIIOHUMAa

HUA




