MBOY «Cpenusia obmeobpazoBaTenbHas mkoaa Nel76»
3ATO r. 3enenoropcka KpacHosipckoro kpas

PACCMOTPEHA: COT'JTIACOBAHO: YTBEPXAIO:

Ha 3aCeJaHUU LIKOJIBHOTO 3aM. qupekropa no YBP MBOY HMupexrop MBOY «COILI Ne 176»
METOIUYECKOT0 00bETUHEHUS «COII Nel176» C.A. IpecBsiHCKui
YUUTENEH €CTECTBEHHOHAYYHBIX O.A. Jloponuna ITpukaz Ne

MIPEIMETOB U TEXHOJIOTUU ot «_ 30 »asrycra 2020 . oT «__ 31 » aBrycra 2020r.
MBOY «COLI Nel176»

[IpoTokomr Ne 1
or « 30 »asrycra 2020 r.

PABOYASA NMPOI'PAMMA
no 0azosomy kypcy XHUMMUA
_9 kaacca ypoHs 000
Ha 2021 — 2022 yuyeOHblii roj

Yuureanb: Crynbckas CeTsiaHa AJIEKCaHIPOBHA

Jlna 8-11 knaccoes:

Ha ocnoBanuu ®denepanbHOro rocyJapcTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 0611ero oopasosanus (IIpuka3s MunoOpuayku Poccuu ot
17.12.2010r. Nel897 B akryanbHo# penakiuu) u OcHOBHOU oOpa3oBaTenbHOM mporpaMMbl MBOY «COILL Ne176x:
KOJIMYECTBO YacoOB B roja: 68

KOJINYECTBO YaCOB B HEJENMIO: 2

2021 r.



IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamMma cocTaBieHa B COOTBETCTBUU ¢ TpeOoBaHUsMH DenepanbHOTO TOCYAapCTBEHHOTO 00pa3oBaTEIBHOTO CTaHIApTa OCHOBHOTO
oOmiero oOpa3oBaHusl BTOPOTO TOKOJIeHHs, [IprMepHOil mporpaMMbl OCHOBHOTO O0IIEro o0pa3oBaHMs 10 XUMHUHU U aBTOpckoi ITporpammel kypca
xuMun st 8-9 kiaccoB 0011e00pa3oBaTeNbHBIX yupexkaeHuii(6a3oBsiii ypoenb) O.C. [Nabpuensna (2012rona). Hacrosimas mporpaMma y4uThIBaeT
pekomeHnauuu [ IpuMepHOi mporpaMMbl IO XUMUU JUIsl OCHOBHOM IIKOJIBI.

Pabowas mporpamMma TO XHMHUHU: KOHKPETH3HpYeT TMOJIOKEeHUsT DyHIaMEHTaNbHOTO sIpa CoJepKaHusg OOY4YeHHUS XUMHUH C yIE€TOM
MEXIPEIMETHBIX CBSI3e y4EOHBIX IMPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKIIA; OMPENENSeT IMOCJEA0BATEIbHOCTh M3YUEHUS €AMHMII COJEpKaHUS
oOy4yeHnss xuMuH U (GopMupoBaHus (pa3BUTHs) OOMMX yYEOHBIX M CIENU(UICCKAX MPEIMETHBIX YMEHHI; ae€T OPHEHTUPOBOYHOE pacIpeiesieHue
y4eOHOTO BPEMEHH 10 pa3ziesiaM U TeMaM Kypca B MOJIaJIbHOCTH «HE MEHEE).

Cogep:xaHue MporpaMMbl HalpaBJIEHO Ha OCBOEHHE 3HAHUW W Ha OBJIAJIEHUE YMEHUSMU Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET
O6pazoBarenbHON IporpamMMme mKoJbl. OHa BKIIOYAET BCE TEMBI, IPETyCMOTPEHHbIE (Pe/iepaaIbHBIM FOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM
OCHOBHOTO 00111eT0 00pa30BaHMs M0 XUMUHU U aBTOPCKOM MPOTpaMMOi yueOHOTO Kypca.

[IporpamMma kypca «XUMHUI» IOCTPOEHA HA OCHOBE CIIUPAJILHOM MOJIENH, TPpelyCMaTPUBAIOICH MMOCTENEHHOE Pa3BUTUE U YTITyOJIeHHE TeOPEeTUYeC KX

HpeI[CTaBJ'ICHI/Iﬁ IIpu JIMHEHMHOM O03HAKOMJICHHH C OMITUPUYCCKUM MaTCpruajIioM

B npeaMeTax €CTCCTBCHHO-MATEMATUICCKOTO HMKJIa BEAYHIYIO POJIb UI'PACT IMO3HABATCIIbHAA ACATCIIbBHOCTD U COOTBCTCTBYIOIIUC €M mo3HaBaTeJIbHbIC

y‘le6HI>Ie IelcTBUs. B CBSA3M ¢ 3TUM OCHOBHBLIMH LE€JISAMH Oﬁy‘leﬂlflﬂ XUMHH B OCHOBHOM IIKOJIE SBJISIFOTCS:

1) (l)OpMI/IpOBaHI/Ie y 06yqa}01u1/1xc5{ YMEHHUA BUACTb U MOHUMATH IIEHHOCTH O6pa3OBaHI/I$I, 3HAYUMOCTb XUMHWUYCCKOT'O 3HAHUA HJIA KaXXJ0I'0 YCJIOBCKaA
HC3aBHUCUMO OT €TI0 HpO(i)eCCHOHaHBHOI}'I ACATCIIbHOCTH,; YMCHHA pa3InvyaThb (1)8.KTBI N OLCHKU, CPABHUBATH OLCHOYHBLIC BBIBOABI, BUJACTb UX CBA3b C
KpUTCpUSAMU OLCHOK U CBA3b KPUTCPHUCB C onpeneneHHoﬁ CHCTEMOM I_ICHHOCTGI\/’I, Q)OpMYJ'II/IpOBaTB 1 00OCHOBBIBATH CO6CTB6HHYIO IMO3HIHIO,

2) popmupoBanue y oOy4aromuxcs LEIOCTHOTO MPEICTaBICHUS O MUPE U POJIM XUMHUHM B CO3JJaHMHM COBPEMEHHOW e€CTeCTBEHHO-HAyYHOW KapTHHBI



MHpa; YMEHUS OOBSICHIATh OOBEKTHI U MPOLECCHl OKPYKAIOIIEH EHCTBUTEIBHOCTH — IPUPOJHOM, COLMANBbHOM, KyJbTYpHOM, TEXHUUECKOU Cpepbl,
UCIOJIB3YS 1L 3TOrO XUMHYECKHE 3HAHMUS,
3) mnpuobpereHne OOYJAOIIUMUCS OIBITa Pa3HOOOPAa3HOM MESATEeIBHOCTH, IO3HAHWS W CaMOIO3HAHMS, KIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHTHOCTEH), MMEIONINX YHHUBEpPCAIbHOE 3HAYEHHE JUIsl Pa3IMYHbIX BUAOB ACSTEIBLHOCTU: PELIEHUs NMpoOsieM, NPUHATUS PEUICHUH, MOuCKa,
aHayin3a U 00paboTKku HH(pOPMAaLMK, KOMMYHUKaTUBHBIX HaBbIKOB, HABBIKOB M3MEPEHU, COTpYAHUYECTBA, OE30MacCHOr0 00pallleHUs C BEIIeCTBaM U B
MMOBCEHEBHOM KU3HU.

3agayamu u3ydeHusi yueOHOro npeamera « XuMus» B 9 kiacce sBISIOTCS:

ydeOHble: (GOpMUPOBAHHE CUCTEMbI XUMUUYECKUX 3HAHUM KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHO! KapTUHBI MUPA;

pa3BHUBaIOLMe: pa3BUTHE JMYHOCTU OOYYAIOIIMXCS, WX HUHTEIJIEKTyalbHOE M HPABCTBEHHOE COBEPIIEHCTBOBaHHE, (OPMHUPOBAHUE Yy HHUX
I'YMaHUCTHYECKUX OTHOIICHUN U IKOJIOTUYECKH 11eJIECO00pa3HOT0 TOBEICHUS B OBITY U B TPYIOBOIl IS TEIIHOCTH;

BOCIIUTaTebHbIe: (OPMUPOBAHHE YMEHHM Oe30MmacHOro oOpalleHHs C BEIIeCTBAMHU, HCIOJIb3YeMBbIMU B TOBCEIHEBHOM KHU3HU; BbIpabOTKa
MMOHUMAaHHsI OOIECTBEHHONW MOTPEOHOCTH B Pa3BUTHUU XUMHH, a Takke (POPMHUpPOBAHWE OTHOUICHHS K XMMHHU Kak K BO3MOXKHOW oOjactu Oymyriei

HpaKTI/ILIeCKOI\/'I JACATCIIBHOCTH.

O01mas xapakTepucTuKa y4eOHOro npeamera «XumMusb»

B cootBerctBuu ¢ DenepanbHbIM roCcy1apcTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO OOIIEro 0Opa30BaHMsI ydalluecs TOJDKHBI OBJIAJETh
TaKMMH TO3HABATEIbHBIMHU y4eOHBIMU JIEHCTBUSMH, KaKk yMeHHE (OpMYIHpPOBaTh MpPoOIeMy U TUIOTE3y, CTABUTh 1€ U 3aJaud, CTPOUTH ILJIaHbI
JOCTHIKEHHS 1IeJIel U pellieHHs TIOCTaBICHHBIX 3a/1a4, POBOJUThH SKCIIEPUMEHT U HA €r0 OCHOBE JIeTIaTh BBIBOJIBI U YMO3AKIIOUEHUS, [IPEICTABIISITh UX
U OTCTauBaTh

CBOIO TOUYKY 3peHusi. Kpome 31010, yJammecs JOJKHBI OBJIAJIETh IPUEMaMU, CBA3aHHBIMU C ONPEACIICHUEM MOHSATUN: OTPaHUYUBATH UX, ONKCHIBATH,
XapaKTepu30BaTh U cpaBHUBaTh. CieloBaTEeNbHO, MPU W3YUYEHUU XMMHH B OCHOBHOHM IIKOJIE y4alllMecs JOJDKHBI OBIa/IeTh YUCOHBIMU EHCTBUSMH,

MO3BOJIAIOIMUMHU UM JOCTHYD JINYHOCTHBIX, ITPECAMETHBIX U METAIIPEAMCTHBIX 06pa30BaTeJ'IBHBIX PE3yIbTATOB.



[Ipennaraemast mporpaMMa M0 XMUMHUHM PacKpbhIBaeT BKJIAJ y4eOHOTO MpeaMeTa B JOCTHIKEHUE IIeJieil OCHOBHOTO OOIIero 00pa3oBaHMs U OINpEesseT
BAYKHEHIIINE COJIepKaTeIbHbIC JIMHUU IIPEIMETa:

BellleCTBO — 3HAHHUS O COCTaBE M CTPOCHHM BEHIECTB, MX BAKHEHININX (DU3MYECKHX M XMUMHYECKHX CBOWCTBAX, OMOJIOTUYECKOM JICHCTBHU;
* XMMHYecKasi peakuuss — 3HaHUs 00 YCIOBMSIX, B KOTOPBIX MPOSBISIOTCS XMMUYECKHE CBOMCTBA BELIECTB, CIIOCO0AX YIMpPaBICHUS XUMUYECKUMU
IpoLeccamu;
- IPMMEHeHHe BelleCTB — 3HAHUS U OIBIT MPAKTUYECKON AEATEIbHOCTU C BEIECTBAMH, KOTOPbIE HAanOO0JIee 4acTo yHOTPeOIAtoTCsS B MOBCEAHEBHOM
KU3HHU, HIUPOKO UCIOJIb3YIOTCS B MIPOMBIIIIJIEHHOCTH, CeJIbCKOM XO03sICTBE, Ha TPaHCIIOPTE;
* SI3bIK XMMMHU — CUCTeMa BaXHEUIIUX MOHATUN XUMHUU U TEPMUHOB, B KOTOPBIX OHU OMHUCHIBAIOTCS, HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB, T. €.
UX Ha3BaHMS (B TOM YHUCIIE U TPUBHAJIbHBIE), XUMUYECKHE (OPMYJIbI U ypaBHEHHUs, a TaKKe MpaBUiia MepeBoia UHPOpPMAIMK C €CTECTBEHHOTO S3bIKa
Ha S3bIK XMMHU U OOPaTHO.
[Ipu oTbope coneprkaHusi, KOHKPETUZUPYIOLIETO MPOrpaMMy, YIUTHIBAJIOCh, YTO Mepe] OOIMMM 00pa3oBaHWEM HE CTOUT 3ajada MpodeccuoHaTbHOM
MOATOTOBKH 00YdJalomuxcs. DTO OMPENeNnio MOCTPOSHHE Kypca Kak OOIIeKyJIbTYpHOTO, HANpaBJIIEHHOTO, Mpexkae Bcero Ha (opMUpOBaHUE U
pa3BUTHE WHTEpEca K M3YUEHHUIO XMMHUHU. YUTE€Ha OCHOBHAsi OCOOEHHOCTH IMOJPOCTKOBOTO BO3pacTa — Hayallo Mepexojia OT JETCTBA K B3POCIOCTH,
KOTOPBI XapakTepu3yeTcs pa3BUTHEM MMO3HABATEILHOMN Cephl.
Ha srtame ocHoBHOro o0miero cpegHero o0pa3oBaHusl MPOUCXOAUT BKIIOUEHHE OOY4YaIOUIUXCS B MPOEKTHYIO U HCCIEAOBATEIbCKYIO JESITEIbHOCTD,
OCHOBY KOTOPOHM COCTaBISIIOT TaKW€ yYHUBEpCAJbHbIE y4eOHbIE AEUCTBUSA, KaK YMEHHE BUICTh MPOOJIEMbl, CTABUTH BOIPOCHI, KJIacCU(PUIIUPOBATD,
HaOM0aTh, MPOBOAUTH SKCIIEPUMEHT, JIeNaTh BBHIBOABI U YMO3AKIIOYEHHS, OOBSICHATH, JOKAa3blBaTh, 3alIMIIATh CBOM WJIEH, JaBaTh OINpPEACICHHUS
nousaTusAM. Crofa e OTHOCSTCS MPUEMBI, CXOJHBIE C ONMpeAeNCHUEM TMOHITHIA: OMKCAaHUE, XapaKTepUCTHKA, Pa3bsCHEHHE, CPaBHEHUE, pa3inyeHuUe.
dopmMupoBaHUE STUX YHUBEPCATbHBIX YU€OHBIX JEHCTBUI HaYMHAETCS €€ B HAUaIbHOMU IIKOJIE, a B KYpC€ XMMHUU OCHOBHOM IIKOJIBI IPOMCXOAUT UX
pa3BUTHE U COBEPLICHCTBOBaHMUE. B CBS3M ¢ 3TUM pe3epBHBIE Yachl IUIAHUPYETCS] UCIOIb30BaTh Ha (POPMUPOBAHUE U PA3BUTHE YMEHUI MPOEKTHON U

HCCIIeA0BATEIbCKOM ACATCIIbBHOCTH, YMCHUC BUICTDH HpO6HeMBI, ACJIaTh BBIBOAbI U YMO3AKIFOYCHU.



Mecto yueOHOro npeagmera B y4eOHOM IJIaHe

OCOOEHHOCTBIO  cOfepKaHusA Kypca «XHUMHS» SBISIOTCA TO, YTO B 0a3ucHOM ydeOHOM (00pa3oBaTelbHOM) IUIAHE ATOT IMPEIMET IOSBIISETCS
MOCJICTHUM B PSIy U3YUCHHUs €CTECTBEHHOHAYYHBIX TUCIUIUIMH. J[aHHAs HE0OXOJUMOCTh OCBOCHUS OOBSICHSCTCS TEM, YTO IIKOJbHUKH JIOJIKHBI
00J1aaTh HE TOJIBKO OIPECIICHHBIM 3alacoM MPEBAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHHM, HO U JIOCTATOYHO XOPOIIO PAa3BUTHIM a0CTPAKTHBIM
MBIIIUICHUEM. YYallUMHUCS YK€ HAKOIUICHbl 3HAHUSA 10 CMEXKHBIM JTUCHUIIMHAM IMKJIA: OWoJIoTMHM, (U3UKH, MAaTeMaTHKH, Teorpaduu,
chOopMUPOBAIMCH YMEHUS aHATTU3UPOBATh, BECTU HAOJIOICHHS, CPABHUBATH 0ObEKThI HAOIOICHUSI.

B cooTtBeTcTBMM C y4eOHBIM IJTAaHOM Ha W3y4YeHHWE XUMHH B 9 Kjacce OTBOAWTCS 2 yaca B Hemento, 70 4acoB B TOJ, NMPH HOPMATHBHOU
MIPOJIOJDKUTENBHOCTH y4yeOHOro rojga 35 y4ueOHBIX Helelnb. B COOTBETCTBHM CO CJOXKHUBIIEHCS NPAKTUKONW OpraHU3alil OCHOBHOIO O0OIEro
oOpa3zoBaHusi B 00pa30BaTENbHBIX YUPESKIACHHUSAX OOIIEro oOpa3oBaHMs peajbHas MPOJIOJDKUTEIFHOCTh YI4EOHOTO Toja MEHBIIE HOPMATUBHOW M
coctapisieT 34 yueOHble Henenu. Takum 00pazoM, BpeMs, BbIEIIeMOe pabouyMMK y4eOHBIMU TJIaHAaMHU Ha U3y4eHHe XUMHUH B 9 Kilacce Ha MpPaKTHKe
paBHO 68 yacaMm.

[Iporpammoii npeaycMOTPEHO TPOBEACHUE:

KOHTPOJIBHBIX padoT — 4,

MIPaKTUYECKUX paboT — 6 4acoB.

Cpoxk peanuzaiyy nporpaMmbl — OJAUH y4eOHBIHN TOJ.

®opmMbl, METObI U CPeICTBA 00y4eHH s, TEXHOJIOTUH
B nanHOM Kiacce BeAyIIMMH METOAAMH OO0yUEHUS MIPEAMETY ABIIAIOTCS: OObSICHUTEIbHO-UIUTIOCTPATUBHBIN U PENPOAYKTUBHBIN, XOTS UCTIOIb3YETCA U
YaCTUYHO-TIOMCKOBBIA. Ha ypokax HCHONB3YIOTCS 3JEMEHTHI CIEAYIOUIUX TEXHOJIOTH: JHYHOCTHO -OpPUEHTHPOBaHHOE OOyueHue, oOydeHue c

MMPUMCHCHUCM OIIOPHBIX CXCM, I/IKT, IMPOCKTHAA ACATCIbHOCTD.



Hcnonp3yrotest crnepytomue GopMbl oOydeHusi: ydeOHbIC 3aHATHS, OKCKYpPCHH, HAOIOACHUS, OIBITHI, SKCIEPUMEHTHI, paboTa ¢ yuyeOHOU u
JONOJHUTEIBHON JIMTEpaTypol, aHaIN3, MOHUTOPHHT, HCCIENOBaTeNbCcKas paboTa, mpeseHTanua. OnpeneeHHOE MECTO B OBJIAJACHHM JAaHHBIM

KypCOM OTBOJIUTCSI CAMOCTOSTEILHON paboTe: MOJAr0OTOBKAa TBOPUECKUX pabOT, COOOIIECHUA, pedepaToB.

®opMbl IPOMEKYTOYHOM U UTOTOBOM aTTECTALMHU

[IpomexxyTouHas aTTecTamus IpoBOIUTCS B (hopme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOATEIbHBIX PaboT;

- MPAKTUYECKUX;

- TBOPUYECKHX PaboT.

VYyamuecss npoXoJsaT UTOTOBYIO aTTecTanuio — B Buae ['TA.

O6yuenue Benércs no yueonunky O.C.I'abpuensn «Xumus 9 kimacc», KOTOPBIA COCTABIISET IMHYIO JTUHUIO YICOHHMKOB, COOTBETCTBYET (efepaTbHOMY

rOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa BTOPOTO IMOKOJICHHsT 0a30BOr0 YpOBHS M peanmu3yeT aBTopckyro mporpammy O.C.I'abpuensHa(

2012r.)

Pe3yabTaTaM ocBOeHHUs Kypca XUMHHU

HpI/I HU3YYCHHUU XUMUHU B OCHOBHOM IIIKOJIE 00ECIIEUnBACTCS JOCTUIKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U IMTPEAMCTHBIX PE3YJILTATOB.

JInuHOCTHBIE:



® B I[CHHOCTHO-OPUEHTAI[MOHHON cpepe — UyBCTBO rOPJOCTHU 32 POCCUNCKYIO XUMUYECKYIO HayKy, T'YMaHU3M, OTHOLLIEHUE K TPYy.Ly,
L[EJIeYCTPEMIIEHHOCTb;

¢ (opmupoBaHUE IEHHOCTH 3I0POBOTO M 0€301MacHOT0 00pa3a KU3HU; YCBOSHHUE MTPABHUII HHUBHUIYaTbHOTO M KOJUICKTHBHOTO 0€30TIaCHOTO
MOBE/ICHUS B UPE3BbIUANHBIX CUTYALIUSX, YIPOKAIOIINX KU3HU U 3I0POBBIO JIIOJIEH;

® B TPyJI0BO# chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEeIel 00pa3oBaTesIbHON TPACKTOPHH;

® B II03HABaTEJNbHOH (KOTHUTUBHOM, MHTENIEKTYalIbHOM) chepe — yMeHue ynpaBisTh CBOEH MO3HABATEIbHOU JEATEIbHOCTBIO.

e (GopMHPOBaHHE OCHOB IKOJIOTUYECKOM KYIbTYpPbI, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO KOJIOTUYECKOTO MBIIIJIEHHS, pa3BUTHE OTIbITa

9KOJIOTUYECKH OPUEHTUPOBAHHON pe(hIEKCUBHO-OIIEHOYHON U MMPAKTUUECKON JICSITEIIbHOCTH B )KU3HEHHBIX CUTYAIIHSIX;

MeranpeaMeTHble:

® YMEHHE CaMOCTOSITEIBHO ONPENEIATh LIEIH CBOEro OOy4eHHUs, CTaBUTh U (POPMYIMpOBaTh [l ceOs HOBBIE 3aJauu B y4€0e M MO3HABATEIbHON
JESITEIIbHOCTH, PA3BUBATh MOTHBBI U MHTEPECHI CBOCH MTO3HABATEIBHOMN ACATEIBHOCTH;

® YMEHHE CAMOCTOATENILHO IJIAHUPOBATh ITyTH AOCTHXKEHHMS 1ieJIel, B TOM YHCIIe albTepHATUBHbIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIE
crnocoObl pelieHns y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

® YMEHHE COOTHOCUTBH CBOM JCHCTBUS C IUIAHUPYEMBIMM PE3yJIbTaTaMH, OCYILECTBIISTh KOHTPOJIb CBOEH IEATENBHOCTH B IIPOLECCE NOCTHKECHUS
pe3yibTara, OINpeneNaTh CHOcOObl ACHCTBHM B paMKax HpPEUIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUpOBAaTb CBOM JACHCTBHS B
COOTBETCTBUU C U3MEHSIIOIIEHCS CUTyaluen;

® YMEHHE OLICHUBATh MPABUIILHOCTD BBIIIOJHEHUS y4eOHOM 3a7jau, COOCTBEHHbBIE BOBMOKHOCTH €€ PEIICHNUS;

® BJIaJICHME OCHOBAMM CaMOKOHTPOJISl, CAMOOLICHKH, IIPUHATHS PEIICHUI U OCYLIECTBIIEHUS] OCO3HAHHOIO BbIOOpa B YUeOHOH M MO3HABaTEIbHON
JEATENBHOCTH;

® YMEHHE ONpe/eNATh MOHATHUS, CO3/1aBaTh 000OIIEHNUS, YCTaHABINBATh aHAJIOTUHU, KJIACCU(PUIINPOBATh, CAMOCTOSATENILHO BBIOMPATh OCHOBAHUS U

KpUTCpUn JJisd KJIaCCI/I(bI/IKaI_II/II/I, YCTaHABJIMBATb IPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH JIOTHUYCCKOC PACCYKIACHUC, YMO3AKIHOYCHHUC



(MHAYKTUBHOE, IETYKTUBHOE U TI0 AaHAJIOTUH) U JIeIaTh BBIBOJIBI;

® YMEHHUE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BHIBAT 3HAKU U CUMBOJIBI, MOJIETIU ¥ CXEMBI I pelIeHUs] yueOHBIX U MMO3HABATENIbHBIX 33/1a4;

® YMEHHE OPraHMU30BBIBaTh YU€OHOE COTPYIHUUYECTBO U COBMECTHYIO ACSATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHM; pabOTaTh MHAUBUAYAIHHO U B
rpynme: HaxoIuTh OOIlee pelIeHHe W pa3pemath KOH(IUKTHI HAa OCHOBE COTJIACOBAHUS TMO3UIIMA M y4€Ta WHTEPECOB; (POPMYIHUPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

® YMEHHE OCO3HAHHO HMCIOJIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBHHM C 33/1a4€ii KOMMYHUKAIMU JIJIs1 BBIPAKEHUS CBOMX YYBCTB, MBICJIEH 1
MOTPEOHOCTEH; TIITAHUPOBAHUS M PETYIISIIMN CBOCH JIEATEILHOCTH; BIAJCHIUE YCTHON U TUCBMEHHON PEUbl0, MOHOJIOTHYECKON KOHTEKCTHOM

peubto;

e (dopMHUPOBAHHE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BAHUS MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;
e (dopMHUpOBaHHE M Pa3BUTUE SKOJOTMYECKOTO MBIIUICHUS, YMEHHE IMPUMEHSATh €ro B IMO3HABaTEIbHOW, KOMMYHUKAaTHBHOM, COIMAIbHOM

MpaKTHKe U NpodeCcCHOHATBHON OPUEHTALINH.

IIpenmeTtHbIe:

1.B no3naBaresibHOM chepe:

® /1aBaTh ONPEJEJICHUS H3YYCHHBIX TMOHATUN: «XUMUYECKHI JIIEMEHT», «aToOM», «HOH», «MOJIEKYJa», «IPOCThIE U CJIOXHBIE BELIECTBAY,
«BEILECTBO», «XUMUYECKasi PopMysay, «OTHOCUTENIbHAS aTOMHAsl Macca», «OTHOCHTEIbHAsI MOJICKYJISIpHAs Maccay, «BAJICEHTHOCTbBY, «CTEIEHb
OKHUCJICHUS», KKPUCTAIIMYECKAs PEIIeTKA», «OKCHUBD), «KUCIOTHD), «OCHOBAHUS, «COJINY», «aM(DOTEPHOCTHY, KHHIUKATOPY, «IIEPHOTUIECCKHIA
3aKOHY», «IIEPUOJNYECKas TaOlUIay, «M30TOMbI», «XUMUYECKAS CBA3bY, «AIEKTPOOTPULIATEIILHOCTDY, «XUMHUECKas PEaKIUs», «XUMUYECKOEe
YpaBHEHUE», «TCHETHYECKasi CBS3b», «OKHCIEHHE», «BOCCTAHOBJIEHUE», «DJIEKTPOJIUTUYECKAs UCCOLHUALHUS, «CKOPOCTh XUMHUYECKOU
peakuumn;

® OIMUCATb ACMOHCTPAIUOHHBIC 1 CAMOCTOATCIIBHO MPOBCACHHBIC XUMUYCCKUEC SKCIICPUMCHTHI;



® ONMCBIBATh U Pa3JIMYaTh U3YYCHHBIC KJIACCHI HEOPTaHUYECKUX COCIMHEHMM, IPOCTBIE U CIOKHBIE BEIIECTBA, XUMUYECKHUE PEAKIINH;

e KJIACCH(PUIMPOBATH U3yYeHHBIC OOBEKTHI U SBJICHUS;

e jieNaTh BBIBOJBI M YMO3AKIIOUEHHUS W3 HAONIONAEHUH, M3YYEHHBIX XMMHUYECKMX 3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOWCTBA HEU3YUYEHHBIX
BEILIECTB 10 AaHAJIOTUN CO CBOMCTBAMHU U3Y4YECHHBIX;

® CTPYKTYPHPOBATh N3yYEHHBIN MaTepuall U XUMHUYECKYIO0 HH(POPMAIIHIO, TOTYYEHHYIO U3 APYTUX UCTOUYHUKOB;

® MOJIEIMPOBATh CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 Nepruo0B, CTPOEHUE MPOCTHIX MOJIEKYJI;

2.BlIEHHOCTHO — OPMEHTALIMOHHOM c(epe:
® AaHAJIM3WUPOBATH W OUCHUBATH IMOCICACTBUA IJId oxpyma}omel‘/i CpCabl OBITOBOH U HpOHSBOHCTBeHHOﬁ ACATCIBHOCTHU Y€JIOBCKA, CBS3aHHOU C
nepepaboTKOM BEIIECTB;
3. B TpynoBoii cepe:
® MPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;

4. B cdepe 0e3011aCHOCTH KU3HEAEATEIbLHOCTH:

® OKa3bIBAaTh IIECPBYIO IIOMOLIb ITPU OTPAaBJICHUAX, OXKOr'aX U APYIrux TpaBMax, CBA3aHHBIX C BEIICCTBAMU U J'Ia60paT0pHBIM O60py,Z[OBaHI/IeM.



TemaTnyeckoe IUIAHHPOBAHUE Y4eOHOT0 MaTepuaia

Ne Ha3Banue rinasel Kosmuectso [IpakTnueckue KontponbHbie
TJIaBbl 4acos paboThI paboThI
1 Beenenne. O6mas 10 Nel
XapaKTEPUCTHKA XUMUYECKUX
3JIEMEHTOB ¥ XUMHUYECKUX
peakuuid. [lepunoanueckuii
3aKkoH H Ilepronnueckas
cHUCTeMa XUMHUYECKUX
anemenToB .M. Menaeneera
2. Merambt 18 Nel-3 No2
3. Hemerannst 28 Ne4-6 Ne3
4, O06o01eHre 3HaHUH TI0 XUMUHN 12 Ne4
32 KypC OCHOBHOM IIIKOJIBI.
IToaroroska x I'HA.
Hroro 68 6 4




OcHOBHOE co/lep:KaHne Kypca

Beenenne. O0mas XxapakTepuCTHKA XMMHYECKHX 3J1eMEHTOB U XuMHYecKuX peakumii. [lepuonnuecknii 3axkon u Ilepuognyeckas cucrema
xumuuyeckux 3jemenToB JI. . Menaeneea (10 4)

XapakTepucTHKa dJIEMEHTa T0 ero mosiokeHuto B [lepuoandeckoit cucreme xumudeckux anemeHToB . . MenneneeBa. CBoiCTBa OKCHIOB, KUCTIOT,
OCHOBAaHUN M COJIeH B CBETE€ TEOPUM HIIEKTPOJUTHUECKON JUCCOLMALMU M OKUCIEHHUS-BOCCTAHOBJIEHUA. [loHATHE O TNEepexoAHBIX AIIEMEHTax.
AmpoTtepHocTh. ['eHeTnueckuii psa nepexogHoro asneMmenta. [lepuomuuecknii 3akoH u Ilepuoauueckas cucrema xumuueckux siementos JI. U.
MenpeneeBa. XuMudeckasi OpraHu3anusl )KUBOW U HEXKUBOM MPUPOJIbl. XUMHUYECKUM COCTAB sIpa, MAHTUU U 36MHON KOpPbl. XMMHUYECKHE IEMEHTHI B
KJIETKaX >KMBBIX OPraHu3MOB. Makpo- u MuKpoasiaeMeHTbl. O00011eHne cBeIeHUI 0 XuMHuYeckux peakiusax. Kiaccupukaius XuMUYecKuxX peakiuui mo
Pa3IMYHBIM MPU3HAKAM: «UHCJIO U COCTaB pearupyromux U 00pa3yroluXcs BEIIECTB», «TEIIOBOM ApdeKT», «HamnpaBIeHHe», KM3MEHEHHE CTETeH el
OKHUCJICHHUS 3JIEMEHTOB, OOpa3yIOUIMX pearupyrolifie BelIecTBa», «(a3a», «UCIOJIb30BaHHE KaTaiu3zaropa». [IoHSATHE O CKOpOCTH XUMHUYECKOM
peakiuu. DakTOpkI, BIHUSIONINE HA CKOPOCTh XMMUYECKUX peaknuii. Katanuzarops! n karamu3. UHTMOUTOpEI. AHTHOKCH/IAHTHI.

JdemoncTpaumnu.

Paznuunbpie Gopmbr Tabmuisl JI. Y. MenaeneeBa. Mojaenu atoMoB 35ieMeHTOB 1—3-ro mepro1oB. Mojienb CTpOSHHsI 36MHOTO Iapa (TornepedHbIi
paspe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakiuy OT MPUPOAbl PEearupyrolluX BelIeCTB. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOW peaklud OT
KOHILICHTPALIMU PEarupyroliux BeEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEaKkIuu OT IUIOIIAJM CONPUKOCHOBEHUS PEarupyrolinx BeEIECTB
(«xunamuii  cnoiy). 3aBUCHMOCTh CKOPOCTH XHMHUYECKOM pEakIMu OT TeMIIepaTypbl pearupyronux BeliecTB. ['OMOTEHHBI U TeTeporeHHbIN
katanu3bl. DepMeHTAaTUBHBIN KaTanu3. MHrubupoBanue.

JlaGopaTopHble ONBITHI.

1. IlomyueHnne rupoKcHIa UHKA U UCCIEI0BAaHUE €ro CBOMCTB. 2.MoaenupoBanue nocrpoenus Ilepuonnyeckoil cucteMbl XMMUUYECKUX 3JIEMEHTOB
J. Y. MenzeneeBa. 3. 3aMerieHue xene3oM Meau B pactBope cyiabgpara menu (I1). 4. 3aBUCMMOCTD CKOPOCTH XMMHUYECKON peakuuu OT MPUPO/IbI

pearupyromux BCIICCTB Ha IMIPUMEPE B3aHMMOJECUCTBHUS KUCIIOT C METAJNIaMH.



5. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOHN peaKlMU OT KOHIIEHTPAIMK PEearnpyoluX BEIIECTB Ha IPUMEPE B3aUMOJCHCTBHSI [IMHKA C COJISTHOM KHCIIOTOM
Pa3INYHON KOHLEHTPALUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKUMM OT IJIOLAAN CONMPUKOCHOBEHHS pearupyrouux BemecTs. 7. MoAeIupoBaHue «KUIALIEro Clos». 8.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakluu OT TEMIEepaTypbl pearupyrollux BEUIECTB Ha puMmepe B3aumoieicTBus okcuaa meau (II) ¢ pactsopom
CEpPHOM KHUCIIOTHI Pa3IMYHON Temmeparypsl. 9. PasnokeHue nmepokcuaa Boaopoaa ¢ momoinsio okcuaa mapranna (IV) u karanaser. 10. OGHapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBBIX MPoAyKTax. 11. MHrubupoBaHue B3auMoIeCTBUS KUCIOT C METaUIaMU YPOTPOIIMHOM.

IIpeaMeTHbIe pe3ybTaThl 00yYEeHUS

Yyamuiics 10J15KeH ymemp:

UCIO0JIb30BaTh MPHU XapaKTEPUCTHKE NPEBPAICHUN BEIIECTB MOHATHUS: «XMMHMUYECKas PEaKIusy», «PEeaKIHH COSAMHEHUS», «PEaKIUH DPA3JI0KEHU,
«peaKkuuyu OOMEHa», «PEAKIMU 3aMEILEHHs», «PeaKMU HeUTpaTu3amny», «3K30TePMUUYECKUE PeaKIU», «IHAOTEPMUYECKUE PeaKUu», «0OpaTuMble
peakuumn», «HEoOpaTUMbIE pEaKIUN», «OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIE DPEAKLUN», «TOMOTEHHBIE pPEAKLUN», «TETEPOreHHBbIE PEAKIIUNY,
«KaTaIUTUYECKUE DPEAKLUN», «HEKATAIUTUYECKUE PEAKLHUN», «TEIUIOBOM 3(P(PeKT XMMHUECKOH peakLun», «CKOPOCTb XUMHUYECKOM peakiumn»,
«KaTau3aTopy;

XapaKTepu30BaTb XUMHUYECKUE 3JIEMEHThl 1—3-ro mepuoJoB No MX mnosoxeHuto B Ilepmonmueckoil cucreme xumuueckux snemeHto JI. .
MeneneeBa: XMUMUYECKUN 3HAK, NOPSAKOBBIA HOMEp, MEPHOJ, IPYyIIa, MOArPYINa, OTHOCUTENIbHAs aTOMHAs Macca, CTpOeHHe atoMma (3apsan siapa,
YHCJIO IPOTOHOB U HEUTPOHOB B si/Ipe, 00LIee YKCII0 AIEKTPOHOB, PACIPEIENEHUE IEKTPOHOB 10 3IEKTPOHHBIM CIIOSIM, ITPOCTOE BEILECTBO, (GopMyIia,
Ha3BaHUE U THII BBICLIETO OKCHU/IA ¥ TUAPOKCUA, JIETYYEro BOAOPOJIHOIO COETUHEHNUS ([ HEMETAJIOB));

XapakTepu3oBaTh OOIIME XUMHMUYECKHE CBOMCTBA aM(OTEpHBIX OKCHIOB U THJPOKCUIOB; NPUBOJIUTH HPUMEpPHI pPEaKUUil, NOATBEP)KIArOIINX
XMMUYECKHE CBOMCTBA aM(POTEPHBIX OKCHIOB U THPOKCHUIOB;

J1aBaTh XapaKTEPUCTUKY XMMUYECKUX PEaKIHMi MO YHUCIy U COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKLUH; TEIUIOBOMY 3(P(EKTy; HampaBiIe HUIO

MMPOTCKAaHUA PCAKIIUU; N3MCHCHUIO CTEIIEHEW OKUCICHUS QJICMCHTOB; arp€raTHOMYy COCTOSHUIO NCXOAHBIX BCHICCTB; YHACTUIO KATAJIN3aTOPA;



OOBSICHATh W TPUBOJUTH MPHUMEPHl BIUSHHUA HEKOTOPBHIX (DaKTOpOB (TMPUpPOJA pEarupyroldx BEHIECTB, KOHIICHTpAlWs BEIIECTB, JABJICHUE,
TeMIleparypa, KaTajau3aTop, IOBEPXHOCTh COINPUKOCHOBEHMSI pearnpyrolliuX BEIIECTB) HA CKOPOCTh XUMHUYECKUX PEaKLIUii;

HaOJI0/1aTh ¥ ONKCHIBATh YPABHEHUS PEAKIUN MEXIY BEIECTBAMHU C TIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO HITH POJHOTO) SI3bIKA U SI3bIKA XUMUH;
MIPOBOJUTH ONBITHI, MOATBEPKIAIONINE XUMUYECKUE CBOMCTBA aM(POTEPHBIX OKCHAOB U THJIPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKINU
OT pa3iaMuHbIX (aKTOpoB (MpUpOJa pearupyrolux BEIIECTB, KOHILIEHTpalMs BELIECTB, JaBJICHHE, TeMmIepaTypa, KaTajau3aTop, HNOBEPXHOCTh

CONPUKOCHOBEHHUS pearupyrouux BEUIECTB).

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s

Yyamuiics 10J1KeH ymemp:

OINpeNeNATh 1edb y4eOHON IeATENIbHOCTH C MOMOILBIO YUUTEN U CAaMOCTOSTENIBHO, HCKAaTh CPEJCTBA €€ OCYIIECTBIEHU, paboTas Mo IUIaHy, CBEPSTh
CBOM JICUCTBUS C LEJIBIO U IIPH HEOOXOAMMOCTH UCIIPABIIATH OMIMOKU C MOMOILBIO YUUTENS U CAMOCTOSTENBHO;

COCTaBJIATh aHHOTALUIO TEKCTA;

CO3/1aBaTh MOJIENIU C BBIJICICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTA U MPEACTABICHUEM HX B IMPOCTPAHCTBEHHO-IpauuyecKOl WM 3HAKOBO-
CHUMBOJIMUYECKOH (opMe;

OIpeneNaTh BUAbI KIacCU(PUKALUU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILECTBIIATH NPAMOE ACTYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metamabl (18 1)

ITonoxenne MeramwioB B Ilepnoanueckoil cucreme xumuueckux dnemeHToB [I. M. MenneneeBa. Meraummueckass KpUCTaJUIMYECKas pelIeTKa U
MeTaJuIn4yecKas XuMudeckas cBsi3b. O0uue gusnueckue cBoiictBa MeTauioB. CijiaBbl, MX CBOMCTBA U 3HaU€HUE. XMMUYECKHE CBOWCTBA METAJIJIOB KaK
BOCCTAHOBMTEJIEH, a TAKXKE B CBETE UX IOJIOKEHHS B NEKTPOXMMUYECKOM DIy HanpspkeHuid meramioB. Koppo3us metamioB U cocoObl 60pbOBI C

Hel. Metasuiel B mpupoje. O01ume crnocoObl NX MOTy4eHHS.



OO0masi xapakTepuCTHKA MIEJ0YHBIX MeTa/LI0B. Metaisl B ipupoae. OOmue crocoOsl ux noiaydenus. Ctpoenue atomoB. [lenounsie MmeTamisr —
MPOCTHIC BEIIEeCTBA. BaxkHEHIMe cCoOeTMHEHNUS MIETOYHBIX METAIIIOB — OKCHJIBI, THIPOKCUIBI U COJIM (XJIOpHUIbI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOICTBA U IPUMEHEHNE B HApPOJHOM X03stiicTBe. Kanuiinbie ynoOpeHust.

OO0mas xapakTepucTHKA 3JIeMeHTOB riiaBHoi noarpynns! Il rpynmnel.

Crtpoenue atomoB. lllerouHo3zeMenbHbIE METAUTBI — IMPOCTHIC BEIIECTBA. BakHeHINEe COCTUHEHUS MIEIOYHO3EMEIbHBIX METAUIOB — OKCH/IBI,
TUAPOKCUIBI M COJH (XJIOpUAbI, KapOOHATHI, HUTPATHI, CyIb(daThl, pocdarsl), UX CBONCTBA U IPUMEHEHHUE B HAPOJHOM XO3sIHCTBE.

AJIIOMMHUM,

Crtpoenue aroma, (pu3nyeckue M XMMHUYECKHE CBOWMCTBA MPOCTOTrO BemiecTBa. COCNWHEHUS ATIOMUHUS — OKCHUI W THUAPOKCHI, X amM(pOTEpHBIN
xapaktep. Baxneimue conu anromunus. [I[pumenenne antoMAHNS U €r0 COCTUHEH M.

Keaeso.

CrpoeHne aToMa, PU3HUECKNe ¥ XHMHYECKUE CBOICTBA TIpocToro BemecTBa. I'eHeTndeckue psiapl Fet? n Fe's.

Baxwuerimme conu xene3a. 3HaUCHHUE )KeJe3a U €ro COSUHEHUN I MPUPOILI K HAPOIHOTO XO35MCTBA.

JdemoHcTpauuu.

OO0pa3ibl HIENOYHBIX U MIEJI0YHO3eMeNbHBIX MeTaiioB. O0pasiubl cIiiaBoB. B3auMojaelicTBue HaTpus, JIMTUS U KallbLiUg ¢ BOJOH. B3aumopelicTBue
HaTpHs U MarHus ¢ Kucjaopoaom. BzanmoeictBrue metamioB ¢ HeMetauiamu. [lomyuenue ruapokcunos xkenes3a (11) u (11I).

JlaGopaTopHble ONBITHI.

12. B3aumoaeiicTBue pacTBOPOB KUCIOT U coJiel ¢ MeTaimiaMu. 13. O3HakoMileHHe ¢ pynaMu xenesa. 14. OkpalmmBaHue IUIAMEHHU COJIAMU IIETTOYHbBIX
MeTtauioB. 15. B3aumopeiictBue kanbuus ¢ Bojo#. 16.I1osyuenne ruipokcuaa Kanblus U UCCIEI0BAHUE €TO0 CBOMCTB.

17. TlomydyeHune TrUIpPOKCHIA AIIOMUHUSA U HUCCIENOBaHUE €ro cBOWCTB. 18. B3aumopeiictBue »xeneza ¢ cosstHOM kucinotoi. 19. Ilomyuyenue
ruapokcuioB xenesa (I1) u (II1) u u3ydyeHue ux cBOUCTB.

IIpexMeTHbIE pe3yJbTaThl 00y4YeHUS

Yyamuiics 10JI2KeH ymems:



WCIIOJIb30BaTh MPU XaPAKTEPUCTHKE METAJJIOB U WX COCAUHECHHM TOHSTHS: «METAJUIbD», «PSAJ AKTHBHOCTH METAJUIOBY», «IIEJIOYHBIC METaJUIb»,
«IEJIOYHO3EMENIbHBIE METaJUIbl», HCIOJIb30BaTh MX IMPHU XapaKTEPUCTUKE METAJUIOB; /1aBaTh XapaKTEPUCTHUKY XUMHYECKUX 3JIEMEHTOB-METAJUIOB
(IIeTOYHBIX METAJIOB, MarHus, KaJlblMsl, aJIIOMHUHUS, *kKeje3a) Mo MX MojoxeHuto B Ilepumommyeckoil cucteme xumudeckux sneMmentoB J[. U.
MenneneeBa (XMMUYECKUN 3HAK, TOPSAKOBBIN HOMEp, MEPUOJ, TPYIa, MOATPYIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpPOCHHE aTtoma (3apsia sapa,
YUCJIO MPOTOHOB M HEUTPOHOB B sApe, OOIIEE YUCIO DJIEKTPOHOB, PACTIPECICHHE JJIEKTPOHOB IO SJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
(dhopmysa, Ha3BaHUE M THIT BBICIIIETO OKCHJIA U THAPOKCUIA);

Ha3bIBaTh COCTMHEHUS METAJIJIOB M COCTABIIATh X (POPMYIIBI 110 HA3BAHUIO;

XapaKTEpHU30BaTh CTPOCHHE, 00IIHE (PU3NUECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB;

OOBSACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEICKA3bIBaTh CBOMCTBA) XUMUYECKHUX DJIEMEHTOB-METAIUIOB (paguyc, METaUINYECKUE CBOWCTBA DJIEMEHTOB,
OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIE CBOMCTBA JJIEMEHTOB) M 00pa3yeMbIX UMHU COCIMHEHHH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB H
TUAPOKCHUIOB, OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA) OT MoJIokeHus B [lepnoanueckoii cucreMe xumudeckux 3eMenToB J[. Y. Mennaeneesa;
OTIMCBIBATh OOIIHE XMMHUYECKHE CBONCTBA METAJVIOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O HIIA POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

COCTaBJISITh MOJICKYJIAPHBIE YpaBHEHHUs PEAKIUH, XapaKTEPU3YIONIUX XUMHYECKHE CBOMCTBA METAUIOB M UX COCAMHEHHH, a TaKKe JJIEKTPOHHBIC
YpaBHEHUS MMPOIIECCOB OKUCIICHUA-BOCCTAHOBJICHHS;

YpaBHEHUS JICKTPOJUTHUCCKON TUCCOIMAIINH; MOJIEKYIISIPHBIC, TTOJTHBIC U COKPAIIICHHBIC HOHHBIC YPABHEHUS PEAKIIMKA C YIaCTHEM AJICKTPOJIUTOB;
YCTaHaBJIWBATh MPUYWHHO-CJICICTBEHHBIC CBSI3M MEXKY CTPOCHHEM aToMa, XUMHYECKOW CBS3BIO, TUIIOM KPUCTAIUIMYECKOW PEIICTKH METaUIOB M MX
COCIMHCHUH, MX 00IUMH (PU3NYECCKUMH U XUMUYECKUMH CBOMCTBAMU;

OIMCBHIBATh XMMHYECKHE CBOMCTBA INEIOYHBIX M IIEJOYHO3EMEILHBIX META/IOB, 4 TAK)KE AJIIOMHHHS U Keje3a U MX COEIUMHEHHH C IOMOIILIO
€CTECTBEHHOTO (PyCCKOTO MU POJIHOTO) SI3bIKA U S3bIKAa XUMHUH;

BBITIOJIHSATh, HAOMIOAATh U OMKCHIBATh XUMUYECKHI SKCTIEPUMEHT 110 PaCMO3HABAHUIO BAKHEHIIINX KATHOHOB METAJUIOB, THIPOKCH/-UOHOB;
AKCIIEPUMEHTAIILHO UCCIIEI0BAaTh CBOMCTBA METAJJIOB U UX COEMHEHUH, pelllaTh SKCIIEPUMEHTAJIbHBIE 33J]a4t 110 TeMe «MeTamibh»;

OIMCHIBATh XUMUYECKUH OKCHCPUMCHT C IIOMOLIBIO €CCTCCTBCHHOI'O (pYCCKOFO NI pO)IHOl"O) A3bIKA U A3bIKa XUMUU,



MIPOBOJIUTH PACUETHI TI0 XUMUYECKUM (POPMYJIaM M ypaBHEHHSIM PEaKIHid, TPOTEKAIOIINX C YYaCTUEM METAJUIOB U UX COCIHMHEHUH.

MeTanpeamMeTHblIe pe3yabTaTbl 00y4eHH s

Yyamuiics 0J1KeH ymemp:

paboTaTh MO COCTABJICHHOMY IUIAHY, UCTOJIB3Ysl HAPSAY C OCHOBHBIMH U JOTIOJTHUTEIBHBIC CPEAICTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIE MPUOO PHI,
cpenctBa MKT); ¢ moMoIipo yuuTenst oTOMpaTh [l pelieHusl yueOHbIX 3a/1ad HE0OXOAUMbIE CIOBAPH, YHIMKIIONEANN, CIPABOYHHUKH, dJIEKTPOHHBIC
JIACKHU;

COTIOCTABJISITh U OTOMpaTh MHPOPMAIHIO, TMOTYICHHYIO M3 PA3IMYHBIX MUCTOYHHKOB (CIOBAPH, SHIIUKIIONEINH, CIIPABOYHUKH, DJIEKTPOHHBIC TUCKH,
ceTb MHTEpHET);

MPEACTABIATH HHOOPMAITHIO B BUIE TaOIHI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4Hclie ¢ mpuMmeHeHneM cpeacts UKT;

0hOpPMIIATh CBOM MBICIH B YCTHOW M NMHUCBMEHHOW PEYM C YYETOM CBOHMX yUEOHBIX M JKU3HEHHBIX PEUEBBIX CHUTYaIllMi, B TOM YHUCJIE C MPUMEHCHUEM
cpeactB UKT;

COCTaBJISITh PELIEH3UIO HA TEKCT;

OCYILECTBJIATh JI0Ka3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. lpakTukym 1. CBoiicTBa MEeTA/LJIOB M MX coeauHeHuii (2 u)?

1. OcyuiecTBieHre NEMOYKA XUMUYECKUX TTpeBpaieHui. 2. [loiydenue u cBoiCTBa COeAMHEHU METaIIOB. 3. PelieHue sKkcrnepuMeHTaIbHbIX 3a/1a4
Ha pacro3HaBaHUE U MOJTYYEHUE COCTUHEHU METAIIJIOB.

IIpeaMeTHbIe pe3yJbTaThl 00y4YeHUSs

Yyamuiics 10J1KeH ymemp:

oOpartarbcs ¢ 1adopaTopHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU MTPHOOPaMU B COOTBETCTBUH C MPABUIIAMH TEXHUKH 0€30MaCHOCTH;

HaOI0IaTh 33 CBOMCTBAMH METAJUIOB M MX COCTUHEHUN U SBICHHUSIMU, IPOUCXOSIIINUMH C HUMU;

OIMCHIBATh XUMUYECKUH OKCHCPUMCHT C IIOMOLIBIO €CCTCCTBCHHOI'O (pYCCKOFO NI pO)IHOl"O) A3bIKA U A3bIKa XUMUU,



ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM IMPOBCACHHOT'O SKCIICPUMCHTA.

MeTanpeaMeTHbIe pe3yabTaThbl 00y4eHUsl

Yyamuiics T0J1KeH ymemp:

OTIPEIENATh, UCXO01 U3 yUeOHOM 3a/1auM, He0OX0JMMOCTh UCIIOJIb30BaHuUs HAOIIOACHUSI T SKCIIEPUMEHTA.

Tema 3. Hemeramibl (28 u)

OO6mast xapakTepuCTHKa HEMETAUIOB: ToyioxkeHue B [lepuomudeckoit cucreme xumudeckux anemeHToB J[. M. MenneneeBa,0c00€HHOCTH CTPOCHUS
aTOMOB, JJIEKTPOOTpHUIIATeLHOCTh (D0) KakMepa «HemeTaimnaHoCTHY, psan D0. Kpucrammmyeckoe CTpoeHHE HEMETAJIOB — MPOCTHIX BEIIECTB.
Annotponus. ®uznyueckue cBoiicTBa HeMeTaoB. OTHOCUTEIBHOCTh OHITUN «METaI» U «HEMETAJLD».

Bonopona.Ilonoxenne Bompopona B [lepuoanueckoit cucteme xumudeckux sneMmeHToB Jl. . MenaeneeBa. CtpoeHue aTtoma U MOJIEKYJbl. Du3ndeckue

1 XUMHYECKHE CBOMCTBA BOOOpPOAA, €0 MOJIYYCHHUE U IIPUMCHCHHUC.

1 Ilpu nByX4acoBOM IIJITAHUPOBAHHUH MPOBOJAUTCS TOJIBKO MpaKTUUYeckas pabdoTa 3

Bona.

Crpoenue monekynsl. Bogoponnas xumuueckasi cBsizb. @U3nyeckue CBOMCTBA BOJbl. AHOMAlMU CBOMCTB BOABL. [ HapoduibHbie U TUAPO(OoOHBIE
BelleCTBAa. XUMUYECKUE CBOKCTBA BOJbl. KpyroBopoT Bonbl B mpupojae. Bomoouncrtka. Aspanus Boabl. beiToBbie (uiabTpel. MuHEpanbHbIE BOIbI.
JluctunnupoBaHHas BOJa, €€ MOJydeHHe U IPUMEHEHHUE.

OO0mas XapakTepuCTHKA raJ10reHOB.

Crpoenue atomoB. [IpocThie BemiecTBa 1 OCHOBHBIE COEIUHEHUS TaJIOT€HOB, MX CBOMCTBA.

Kpatkue cBegenus o xjope, Opome, ¢prope u ioxe. [IpuMmeHeHne TaloreHoB U UX COSAMHEHUN B HAPOJHOM XO3SICTBeE.

Cepa.



Crpoenue aroma, aJuloTponusi, CBOMCTBa U IpuMeHeHue pomoOuueckoit cepbl. Okcnabl cepol (IV) u (VI), ux nmomyuenue, cBoicTBa U IPUMEHEHHUE.
CepHasi KMCJIOTA U €€ COJIM, X IPUMEHEHHE B HAPOTHOM X03siiicTBe. [Ipon3BOACTBO CEpHOI KUCIOTHI.

A3or.

CrpoeHue aToMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO BellecTBa. AMMHUAK, CTPOEHUE, CBOWCTBA, NoJydeHHe U npuMeHeHne. Coau aMMOHUS, UX CBOM CTBa
u nnpumenenue. Okcuapl azota (I11) u (IV).

A30THas KuCJOTa, €e CBOMCTBAa M IpUMeHeHue. HuTpatbl © HUTPUTHI, MpodiaemMa WX COAEpPKaHUSA B CEIbCKOXO3SHCTBEHHOW MPOAYKUIUHU. A30THBIE
yaoOpeHwusI.

dDochop.

Ctpoenue aroma, amoTpomHsi, CBOWCTBa Oemoro u kpacHoro ¢ocdopa, ux npumeHeHue. OcHOBHbIC coemuHeHus: okcun ¢ocdopa (V) u
oprodocdopnas kucnora, pocharer. DochopHbie ynoOpeHHS.

Yraepon.

Crtpoenue aroma, auioTpomus, cBoiictBa moaudukanuid, npuMmenerne. Oxcuasl yriepona (II) m (IV), ux cBoiictBa u mpumeHenue. KapOoHaTsr:
KaJIbIUT, COJa, MOTAlll, UX 3HAU€HHE B IPUPOJIC U KU3HU YeJIOBEKa.

Kpemunii.

Crpoenune aTtoma, KPUCTAUNIMUECKUA KPEeMHUH, ero cBoiictBa u npuMmeHeHue. Oxcua kpemuus (IV), ero mpupoaHbsie pasHOBHAHOCTH. CHIIMKATHI.
3Ha4YeHHE COCIMHEHU KPEMHHUS B KUBOM M HEKMBOU npupoie. IIoHsATHE 0 CUIIMKATHON TPOMBIIIEHHOCTH.

JdemoHcTpanum.

OO0pasipl rajsoreHoB — MPOCThIX BelIecTB. B3anMojelcTBHE TaJOreHOB C HAaTpHEM, C ajJlOMUHHEM. BbITecHeHHe xiopoMm OpoMa WU HOAA U3
pacTBOpoB uX cosield. BzaumoneiicTBue ceprl ¢ MeTamiiaMu, BOJAOPOAOM U KHCIOpoJaoM. B3anMoaelicTBUe KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C
Menpto. [lornomenne yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBrneHue menu u3 ee okcuaa yrieM. OOpasisl MPUPOJHBIX COCTUHEHUI
xJjopa, cepbl, ¢pocdopa, yriepona, kpemHus. OOpas3ipl BaKHEHIIMX A HAPOJHOTO XO3siCTBa cynb(}aToB, HUTPATOB, KapOOHATOB, ¢ocdaros.

O6p213]_lI>I CTCKJIa, KCpaMHKH, HECMCHTA.



JlabopaTopHble ONBITHI.

20. Ilomywyenue u pacno3naBanue Bojopona. 21. McciaemoBanne MOBEPXHOCTHOTO HATSDKEHHS BOJbI. 22.PacTBOopeHME TepMaHraHaTa Kayus WU
MEIHOTO Kyrnopoca B Bojie. 23. ['mnparanus o6e3BoxxeHHoro cynbdara meau (II). 24. M3roToBiieHre TUTICOBOTO OTIICYATKA.

25. O3HakomjieHHE C KoJUleKuued ObITOBBIX (UiabTpoB. 26. O3HAKOMJIEHHME C COCTaBOM MMHEpalibHON Boabl. 27. KauecTBeHHas peakuusi Ha
rajoreHua-uoHbl. 28. [lomyuenue u pacno3HnaBanue kuciopojaa. 29. ['openue cepsl Ha Bo3nyxe U B kuciopojae. 30.CoiicTBa paz0aBieHHON CepHOI
kucnothl. 31. M3ydenue cBoiicTB amMmuaka. 32. PacniosHaBanue coseit ammonus. 33. CBolicTBa pa30aBieHHOM a30THOM KucnoThl. 34. BzaumogeiicTeue
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebto. 35. ['operne docdopa Ha Bo3ayxe U B kuciopoae. 36. PacnosnaBanue gocdaros. 37. 'openne yris
B kuciopoze. 38. [lomydenne yroibHON KUCIOTH U U3ydeHHe ee cBOMCTB. 39. [lepexo kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [losrydeHne KpeMHEBON KHUCTIOTHI M U3YYCHHUE €€ CBOWCTB.

IIpenmeTHbIe pe3yjbTAThI 00yUYeHU s

Yyamuiics 10J1KeH ymemp:

MCI0JIb30BATh MPH XapaKTEPUCTUKE METAJUIOB U X COCIMHEHUN MOHITHS: «HEMETAJUIbD», «raJoreHbl», «AIJIOTPOIHBIE BUJOU3MEHEHUSD, «OKECTKOCTD
BO/JIbI», «BPEMEHHAS dKECTKOCTh BOJBIY, «IIOCTOSIHHAS KECTKOCTh BOABI», «00IIast )KECTKOCTb BOJbIY;

JaBaTh XapaKTEPUCTHKY XUMHUYECKUX JIEMEHTOB-HEMETAIJIOB (BOJIOPO/a, TaJOreHOB, KUCIOPOIa, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHUs) M0 UX
nojoxxeHuro B Ilepuomnyeckoit cucreme xumudeckux sneMeHToB JI. M. MeHneneeBa (XMMHUYECKUM 3HAK, MOPSAKOBBIM HOMEp, MEPHOJ, TpyIIa,
MOATpYIIa, OTHOCHUTENbHAsE aTOMHAs Macca, CTPOCHHE aToMa (3apsii sapa, YMCIO MPOTOHOB M HEUTPOHOB B sijipe, OOIee YMCIO 3IIEKTPOHOB,
pacnpesiefieHue AJIEKTPOHOB MO ANIEKTPOHHBIM CJI0SM), IPOCTOE BELIECTBO, (hopMyla, Ha3BaHHE M TUIl BBICIIETO OKCHJA W THApPOKcHaa, GopMmyna u
XapakTep JIETy4ero BOJOPOTHOTO COSTUHEHUS);

Ha3bIBATh COCMHEHIS] HEMETAJJIOB M COCTABIISITh UX (JOPMYJIBI [0 HA3BAHUIO;

XapaKTepUu3oBaTb CTPOCHUC, 06IJ_II/IG (I)I/I3I/I‘IGCKI/IG U XUMHYECKHE CBOMCTBA MMPOCTBIX BEHICCTB-HCMECTAJIIIOB,



OOBSCHATh 3aBHCHUMOCTH CBOWCTB (WJIM TIPEICKAa3bIBaTh CBOMCTBA) XUMHUYECKHX DIIEMEHTOB-HEMETAJUIOB (paanyc, HEMETAJUTMYCCKHE CBOKCTBA
AJIEMEHTOB, OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA 3JIEMEHTOB) M 0Opa3yeMbIX MMM COCIUHEHUMN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHUJIOB U THUAPOKCHUJIOB, JIETYYHMX BOJOPOJHBIX COCIWHEHUN, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOWCTBA) OT MoOjoxeHus B llepuomnueckoit
cucteMe XxuMuueckux asemenToB 1. 1. Menpeneena;

OTIUCHIBATh OOIHE XUMHUYECKHUE CBONCTBA HEMETAJIOB C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIA POJIHOTO) SI3bIKA U S3BIKA XUMUH;

COCTaBJISITh MOJICKYJISIPHBIE YpaBHEHUS PEaKIUi, XapaKTePU3YIOIIUX XUMUUYECKHE CBOWCTBA HEMETAJUIOB W MX COCIMHEHUN, a TAKXKE DJIEKTPOHHBIC
YpaBHEHUS MPOIIECCOB OKUCICHUSA-BOCCTAHOBIICHHS;

YpaBHEHUS AJIEKTPOJIUTUUECKON TUCCOIHAITNH; MOJIEKYIISIPHBIC, TTOJTHBIC U COKPAIIICHHBIE HOHHBIC YPABHEHHUS PEAKIIMK ¢ Y4aCTHEM AJIEKTPOJIUTOB;
yCTaHaBIWBATh MPUYUHHO-CJICICTBEHHBIC CBS3H MEXTY CTPOCHHEM aTOMa, XUMHYECKOH CBSI3bI0, TUIIOM KPUCTALTUYECKON PEIIETKH HEMETAUIOB M MX
COCTMHEHUH, MX 00MUMH (PU3NIECKUMH U XUMUYECKUMH CBOMCTBAMU;

OTMCHIBAaTh XMMHYECKHE CBOWMCTBA BOJIOPOJA, TAJIOTEHOB, KHUCIOPOJa, cephl, a3ota, (ocdopa, rpadura, ammaza, KpeMHUS W HUX COCAMHCHHH C
MTOMOTIIHIO0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA M SI3bIKA XUMUH;

OTIMCBIBATh CIIOCOOBI YCTPAHEHHUSI )KECTKOCTH BOJIbI M BBIITOJIHATH COOTBETCTBYIOIIHN UM XUMHUYECKHI YKCIIEPUMEHT;

BBITIOJTHATH, HAOIIOIaTh U OTUCHIBATh XUMHYECKUIN IKCIIEPUMEHT TI0 PaCIIO3HABAHUIO MOHOB BOJOPOJAa U aMMOHHUs, CyJb(har-, KapOOHAT-, CUIIMKAT-,
dbocdar-, xmopu-, 6poMuI-, HOAUA-HOHOB;

SKCIEPUMEHTAIBHO UCCIIEA0BATh CBOMCTBA METAIVIOB U UX COCMHEHUM, pelIaTh SKCIEPUMEHTAIbHBIE 3a/1auu 10 TeMe «HemeTtamibhy;

OTHCHIBATh XUMUYECKHUI SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO W POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJMUTH PACUETHI 10 XUMUYECKUM (POpMyIaM M YPaBHEHUSM PEaKIUi, MPOTEKAIIINUX C YUaCTUEM HEMETAIIOB U UX COCIMHEHUH.
MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHs

VYyamuiics 10JI2KeH ymems:

OpraHU30BBIBATH y4eOHOE B3aMMOCHCTBHE B TpyIIe (paclpeAenaTh PO, T0TOBapUBATHCS JPYT C APYTOM H T. 11.);

NpeABUACTD (HpOFH03I/IpOBaTI:>) MNOCICACTBUA KOJIJICKTUBHBIX peH.IeHPIfI;



IIOHUMATb MMPUYUHLBI CBOCTO HCYCIICXAa U HAXOAUTH CHOCO6I)I BBIXOJa U3 aTOM CUTyalluu;

B JIMAJIOT€ C YUUTENIEM YUYHUTHCS BHIpAOATHIBATh KPUTEPUH OILCHKH M OMPEICNIATH CTEIIEHb YCICIIHOCTH BBIOJHEHHUS CBOEH pabOTHl M pabOTHI BCEX,
HCXO0Jd U3 UMCHOIIUXCA KPUTCPUCB, COBCPIICHCTBOBATE KPUTCPUHU OLUCHKHU U IIOJIB30BATHCA UMHU B XOJC OLICHKHU U CAMOOLICHKH

OTCTauBaTh CBOIO TOUKY 3PEHUs, apIr'yMEHTUPYA €€;

MOATBEPXK/1aTh ApTyMEHTHI (PaKTaMu;

KPUTHYHO OTHOCHUTLCA K CBOCMY MHCHUIO;

CIIyILIAaTh APYTUX, MBITATHCS IPUHUMATh IPYTYIO TOUKY 3pEHHUSI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBJIATh pedepar 1o onpeaeaeHHon Gopme;

OCYILIECTBIISITH KOCBEHHOE Pa3euTEbHOE 10Ka3aTeNbCTBO.

Tema 4. llpakTuxym 2. CBoiicTBa coequnenuii Hemeramwios (3 u)!

1. Pemenue skcnepuMeHTanbHbIX 3amad no TeMe «lloarpynma ramoreHoBy». 2. PelieHue sKcnepuMeHTalbHBIX 3amad nmo teme «lloarpymma
Kuciopona». 3. Pemenue skcniepuMeHTanbHbIX 3a1a4d o teme «lloarpynma azota». 4. Pemenne skcnepuMeHTaNbHBIX 3a4a4 1o Teme «lloarpymnma

yriepoaay. 5. [Tonydenue, coOupanue u pacro3HaBaHUE Ta30B.

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

Yyanuiics 10J1KeH yMems.

oOpararscs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU TPHOOPaMU B COOTBETCTBUH C MTPABUIIAMH TEXHUKH 0€30MAaCHOCTH;
HaOI0aTh 332 CBOMCTBAMH HEMETAJNIOB M UX COSAMHEHUN U SBICHUSIMHU, TPOUCXOISIIUMU C HUMH;

OTHCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOIIBI0 €ECTECTBEHHOTO (PYCCKOTO MITH POJIHOTO) SI3bIKA U S3bIKA XUMHU;

JIeNIaTh BBIBOJIBI IO PE3YJIbTATaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTanpeamMeTHble pe3y/bTaThbl 00y4eHHsI

Yyaimuiics 10J2KeH ymems:



OTIPEJICIIATh, UCXO/IS U3 YUeOHOU 3a/1a4ur, He0OX0JMMOCTh UCTIOJB30BaHUs HAOTIOACHUS HITH YKCTICPUMEHTA.

1 Tlpu AByX4yacoBOM IJIAaHUPOBAHUU MPOBOJSATCS TOJIBKO MpaKTU4YecKue padoTel 1,2 u 5.

Tema 5. O6001IeHHe 3HAHMI 110 XUMHHM 32 KypC OCHOBHOI1 miKoJibl. [loaroroska

K rocyiapcrBenHoii utoropoii arrecramuu (F'MA) (12 1)

[Tepuonnueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux 3neMeHToB J[. 1. MennaeneeBa. ®u3nueckuil CMBICH MOPSIKOBOTO HOMEpA DIIEMEHTA,
HOMEPOB MEPHOJIa U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB M MX COCAMHEHUM B MEPUOJAX W TPYIIAax B CBETE MPEACTABICHUN O
CTPOEHUU ATOMOB JJIEMEHTOB.

3HayeHUe MEPUOJAMYECKOTrO 3aKOHA. BHUIBI XMMUYECKUX CBA3€H U THUIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBS3b CTPOEHHMS UM CBOWMCTB BEIIECTB.
Knaccudukanus XuMu4ecKUX peakiuii Mo pa3audHbIM ITPU3HAKaM (YHCIIO M COCTAB PEarupyroniux U 00pa3yroIIuXcs BEIIECTB; HATHIHE

rpaHuIbl pasgena ¢as; TemioBoi 3¢ ¢eKT; U3MECHEHHE CTEICHEH OKHCIICHHS aTOMOB; HCIIOJIb30BaHHME KaTajau3aTopa; HaIlpaBlICHHE MPOTCKAHWS ).
CKOpOCTh XMMHUYECKUX peakiuii ¥ (GakTophl, BIUsAOMKMEe Ha Hee. OOpaTMMOCTh XUMHUYECKUX PEAKIUA M CIOCOOBI CMEIICHUS XUMHYECKOTO
paBHOBECHS.

[Ipocthie u cioxHbIe BelecTBa. MeTauibl 1 HeMeTasuibl. ['eHeTnueckue psiipl MeTajlla, HEeMeTaJlJla M MePeXoJHOro Metaiuia. OKCUABIM THIPOKCH JIbI
(ocHOBaHMS, KHCIOTBHI, aM(pOTEpHbIE THUAPOKCHIBI), coid. KX cocraB, Kmaccupukanus W OOIIME XHUMHYECKHE CBOWCTBA B CBETE TEOPHH

SHeKTpOHHTquCKOﬁ Jucconnanuu.

JInuHOCTHBIE pe3yabTaThl 00y4eHus!

Yyamuicsa 10JKeH:



3HAMb U NOHUMAMb: OCHOBHBIC UCTOPUIECKHIE COOBITHUS, CBSI3aHHBIC C PA3BUTHEM XUMHUH U OOIIECTBA; TOCTHKCHUS B 001aCTH XUMUU U KYJIBTYPHBIC
TpaI[I/IIII/II/I (B YaCTHOCTH, Hay‘leIe TpaI[I/IIII/II/I) CBOGI\/JI CTpaHI)I; O6HICMI/IpOBI)IC JOOCTHM)XKCHUSA B 06HaCTI/I XUMHH, OCHOBHBIC HpI/IHLII/IHI)I nu HpaBI/IJIa
OTHOIICHHS K MPUPOJIC; OCHOBHI 37I0POBOTO 00pa3a )KM3HU U 3I0POBbECOSPETarONINX TEXHOJIOTHIA,

HpaBI/IJ'Ia IIOBCACHUSA B '—Ipe?)BI)ILIaI\/’IHI)IX CI/ITyaIH/IHX, CBsA3AHHBIX C BOSILCfICTBHGM paSHHqHBIX BEIICCTB, OCHOBHBIC npaBa n O6$[33HHOCTI/I Fpa)I()IaHI/IHa (B
TOM YHHUCIIC yqamerocsl), CBs3aHHBIC C INMYHOCTHBIM, HpO(l)CCCI/IOHaJ'IBHI)IM 1 )KU3HCHHBIM caMoonpez[eneHHeM;

COIMAITLHYIO 3HAYMMOCTh | COJIepiKaHue Mpodeccuii, CBSI3aHHBIX ¢ XUMHUEH;

UCHBIMBIGAMb . TYBCTBO TOPJIOCTH 32 POCCHICKYI0O XUMHUYECKYI0 HAYKY M YBOKCHHE K UCTOPHH €€ DPA3BUTHS; YBAKEHUE W NMPHUHATHE JTOCTIKCHUN
XUMHH B MUDE; JH000Bb K MPUPOJIE; YBAKEHUE K OKPYXKAIOMINM (y4alllUMCsl, YIUTEISIM, POJUTENSIM U p.) — YMETh CIIYIIATh U CIBIIIATh MapTHEpA,
HpI/ISHaBaTI) npaBo KaXXa0ro Ha CO6CTB€HHOG MHCHHUE, HpI/IHI/IMaTI) peHIeHI/ISI C y'—IeTOM HO3I/IHI/II71 BCEX yqaCTHHKOB; '-IYBCTBO HperaCHOFO 158
ACTETHYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB M UX MPEBPAIICHHUH; CAMOYBOKCHHE M AMOIMOHAIBHO-TIOJIOKUTEIIEHOE OTHOIIICHHE K
cebe;

NpU3HAGAMb: TICHHOCTH 3JI0POBBS (CBOETO U JIPYIUX JIFO/ICH); HCOOXO0MMOCTh CAMOBBIPOKEHUS, CAaMOPealTU3alliy, COIMATBHOTO IPU3HAHHS,
0CO3HAGaAMb: TOTOBHOCTH (WM HETOTOBHOCTH) K CAMOCTOSITCIIEHBIM MOCTYIIKAM M JICHCTBHUSM, OTBETCTBEHHOCTh 32 UX PE3yJIbTaThl; TOTOBHOCTH (WIIH
HErOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAWBATH CBOO IMO3HIIMIO U KPUTUYHO OTHOCHTBCS K CBOMM IOCTYITKAM;

npoAGAAMBb: SKOJOTHUECKOE CO3HAHME, JOOPOKEIATeIbHOCTh, JIOBEPUE W BHUMATEIBHOCTH K JIFOJISIM, FTOTOBHOCTh K COTPYJAHHYECTBY H JAPYXKOE,
OKa3aHHIO TIOMOINHM TEeM, KTO B HEH HyKIaeTcs; OOOONICHHBIA, YCTOWYHMBBIA M HW30UpATEIbHBIA IM03HABATEIbHBIA HMHTEPEC, HHHIHUATHBY M
JM0003HATENILHOCTh B M3YYCHUHM MHPA BEIIECTB U PEAKIIHIA; IIEJICyCTPEMIICHHOCTh U HACTOWYMBOCTh B IOCTH)KEHUH 11€JIeH, TOTOBHOCTD K ITPEOI0JICHUIO
TPYAHOCTEH; YOSKICHHOCTh B BO3MOXHOCTH TIO3HAHMS TIPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOI'O UCIOJIb30BaHUS JOCTHKEHHI HAYKW U TEXHOJIOTUH JIJIst
pa3BHUTHS OOIIECTBRA,;

yMemsb: YCTaHABIUBATH CBS3b MEXK]y LIENBI0 U3yUYEHUS XUMUU M TeM, JJIS Yero OHa OCYIIECTBISETCS (MOTHBAMHM); BBIMOJHATH KOPPUTUPYIOUIYIO

CaMOOIICHKY, 3aKIIIOYA0OMIYIOCA B KOHTPOJIC 3a MPONECCCOM U3YUCHUA XHUMHUU U BHCCCHHUU HeO6XO,[[I/IMI>IX KOPPECKTHUBOB, COOTBCTCTBYIOIIUX 3TallaM U



croco0aM U3y4eHHs Kypca XMMUH; BBITIONHATE PETPOCHEKTHBHYIO CAMOOIICHKY, 3aKITIOYAIONIYIOCs B OLIEHKE MpoIecca U pe3ysbTaTta U3ydeHHs Kypca
XMUMUHU OCHOBHOMW IIKOJIBI, TOABEACHUU UTOTOB HA OCHOBE COOTHECEHMS LIEJIEU U PE3YJIbTATOB;

CTPOMTH JKU3HEHHBIE U MPO(PECCHOHANBHBIC TUIAHBI C YYETOM KOHKPETHBIX COLUAIBHO-HCTOPUYECKUX, MOJIUTUIECKAX U SKOHOMUYECKHUX YCIOBHIA;
OCO3HaBaTh COOCTBEHHBIE LIEHHOCTH U COOTBETCTBHUE UX

IIPUHUMAEMBIM B )KM3HU PEIIECHUSAM; BECTH IMAJIOr HA OCHOBE PABHOIIPABHBIX OTHOLIECHWN M B3aHMMHOIO YBa)KCHUS; BBIACIATh HPABCTBECHHBIA aCIEKT
MOBEJICHHUS U COOTHOCHUTH MOCTYNKH (CBOM U JAPYrUX JIIOJIeH) U COOBITUS C MPUHSTHIMU 3TUYECKMMU HOpPMaMHM; B IpPEJesiax CBOUX BO3MOXKHOCTEH

MIPOTUBOAECHCTBOBATE ACUCTBUSIM U BIMSHUSM, MIPEJICTABISIIOIINM YTpO3Y *KH3HU, 3J0POBbI0O M 0€30MaCHOCTH JINYHOCTHU U 00IIECTBA.



IToypouHoe IuIaHUPOBAHUE

N(_) Tema ¥ THII YpoKka ,I[aTa 9J1eMEeHTHI CoACpKaHusA Hﬂa}mpyeMble pe3ybTaThbl
o/ IIpeamerHbIe Mertanpeamerabie Y'Y J{ JINYHOCTHBI
I e VY]
BBezle}me. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUICCKHUX JIEMEHTOB U XUMHUYCCKHUX peakum‘i. HepI/IOJIH‘ICCKI/Iﬁ 3aKOH U nmepuoanvecrasi CucreMma
xumMudyeckux 3jaemMenToB JI.U.Menaeneena. (104.)
1. | XapakTepucTHKaxum Bsomueni nacrpykrax no OT u Th. Hayuamca: xapakrepru3oBaTh PerynsiTuBHBIE: CTaBST y4eOHbIC dopmupyror
HUEeCKOTO dIeMEHTa XapakTepuCTHKa XMMHIECKOT0 XUMUYECKHE 2JIeMEHTHI 1-3 —To 3aJ1a41 Ha OCHOBE COOTHECEHMS TOr O, OTBETCTBEHHOE
dnemenTa 1o nojoxenuso B [CXI nieprozia 1o ux nonoxenuro [ICX3D | 4To yKe U3BECTHO U YCBOEHO OTHOIIIEHUE K
Ha OCHOBAaHHU €TI0 .M. Menneneesa. &
J.1. Menneneena. y4alumMcesi, ¥ TOTo, 4To eIé YUEHUIO
IT0JIOKCHHA B JIeMOHCTPALKAL: MOZIE/IN ATOMOB Tonyuam eosmooicnocme HEU3BECTHO
[Tepuoanueckoit aneMERTOB 1-3 —To Neprozios Hayuumwvca: ONUChIBaTh n3ydeHHele | Ilo3HaBaTeabHBIE:CaMOCTOSITEIHHO
CHCTEME O0BEKTHI KAK CUCTEMBI, IPUMEHSISI BBIJIEIISIOT ¥ (POPMYITUPYIOT
1. I. Menpeneesa JIOTHKY CUCTEMHOT'0 aHaJH3a MI03HABATENbHYIO LIENIb
KommyHuKaTHBHBIE: POPMYTHPYIOT
COOCTBEHHOE MHEHHE M TIO3MIIMIO,
3a/1a10T BOIPOCHI, CTOSIT TOHATHBIE IS
HapTHEpPA MOHATHS
2. | CBoiicTBa OKCHIOB, XUMHYECKHE CBONCTBA OKCUIIOB, Hayuamcs: Ha3pIBaTh 00IIHE PerynsiTuBHBIE: CTaBAT yUeOHYIO IMposiBsiroT
KHCIIOT, OCHOBAHUIT 1 OCHOBAHHUH , KUCJIOT, COIICH B CBETE XUMUYECKHE CBOMCTBA KUCIOTHBIX, 3aJia4y, ONPEAEIsAIOT YCTOWYUBBIN
CcoTieii B CBETE Teopun TEOPUH SJICKTPOIUTHICCKOU OCHOBHBIXVOKCI/IZ[OIE, KHUCJIOT, HOCJI?Z[OB&TGHLHOCTB HNPOMEXYTOYHBIX | y4eOHO —
. AHUCCONHMAINHA 1 OKHUCIICHHS- OCHOBaHHI U COJEH ¢ TO3UIIH eneit ¢ y4eToM KOHKPETHOTO [T03HABATENIbHBI
SJIEKTPOIUTHICCKON BOCTAHOBIICHHA T3/1; IpUBOIUTH TIPUMEPEI PE3YIBTaTa, COCTABJISIOT IUIaH 1 il uHTEpEC K
JOUCCOIMaIu 1 peakuuii, NOATBEPKAAIOIINX aJTOpUTM AEUCTBUI HOBBIM
OKHUCJICHUSI- XMMUYECKHE CBOMCTBA: OKCHJIOB, IMo3znaBaTenbHbIE: crocobam
BOCCTAHOBJICHUS KHUCIIOT, OCHOBaHMH, CONEH; CaMOCTOSITENILHO BBIJIETISIIOT penieHus 3a1a4
ONPENETIATh BEIECTBO — OKHCIUTENb | (DOPMYIHPYIOT IIO3HABATEIBHYIO LIEIb,
Y BEIIECTBO —BOCCTAHOBHTEIb B UCIIONB3YS OOIIHE IPUEMBI PEIICHUS
OBP; 3amay
Tonyuam sozmoorcnocmo KomMMmyHuKaTHBHBIE!
Hayuumuvcs: TpOrHo3upOBaTh KonTpons u onenka neicTBuit
CIIOCOOHOCTP BEIIECTBA IPOSIBIISATH nmapTHepa
OKHCIINTEIbHBIC HIIH
BOCCTAHOBHUTENbHBIE CBOWCTBA C
Y4ETOM CTETIEHEH OKHCIECHUS
3JIEMEHTOB, BXOISIINX B €r0 COCTaB
3. | AMboTepHBIE OKCHIBI IMoHsTHE O IIEPEXOIHBIX JJIEMEHTaX. Hayuamca: xapaxTepu3oBaTh PerynsituBHbie: IMposBnstroT
AmporeprocTs. ['eneTHIECKUH szt XMMHUYECKHEe CBOMCTBa aM(OTepHBIX | [IpMHMMAIOT M COXPaHAIOT y4EOHYIO JI0OpoXKenaTenb

Y THJIPOKCH/IBI




NEPEXOAHOIO3JIEMECHTA.

OKCHJIOB ¥ TUJAPOKCHUIOB,

3aJlavy, YYUTBIBAIOT BBIACIICHHBIC

HOCTB,0T3bIBYNB

Jlag.onpit: 1.ITonyuenne ruapokcuia HCIIOJIb30BaTh MPHU XapaKTCPUCTUKES YUUTENEM OPUEHTHUPHI ACHCTBUS B OCTb, KaK
LHMHKA H HCCIIENI0BAHIE €ro CBOHCTB BEILIECTB MOHATHE «aM(OTEPHOCTH», | HOBOM ydeOHOM Marepuale B MMIOHMMaHHE
MIPOBOJUTE OTIBITHI, COTPYAHUYECTBE C yUUTENEM YYyBCTB
MOATBEPKIAIOIINE XUMUUECKUE Ilo3naBaTenbHbIC: JIpYTUXTIIOAEH U
CBOICTBa aM()OTEPHBIX OKCHJIOB U CraBst 1 popMyIUpYIOT IpodieMy comepexxuBaHue
THJPOKCH/]IOB; ypOKa, CaMOCTOSITENIbHO CO3Jal0T uMm
Tonyuam eo3modrcrocme AITOPUTM AEATEbHOCTH MPH PELIeHUH
Hayuumuvcs: 0OCO3HABATh 3HAUCHUE po0IIEeMbI
TEOPETUYECKUX 3HAHUM IS KoMMyHuKaTHBHBIE!
MPAaKTUYECKOH AesITeNbHOCTH [IposBAIOT aKTUBHOCTH BO
4eJIOBEKa B3aMMOJEICTBUM IS PEILICHUS
IIO3HABAaTCIIbHBIX U
KOMMYHHMKATHBHBIX 3a7a4(3a/1al0T
BOIPOCHI, (POPMYIHPYIOT CBOU
3aTpyAHCHM, IpE€jiararoT MOMOoIIb B
COTPYIHUYECTBE)

4. Hepno IUYECKUN Crpykrypa [ICXD JI.. Menneneesa. Hayuamcs: onucsiBath U PerynsiTuBHbIC: OnpenensroT
3aKOH U Crpoenue aroma. PU3MYECKUI CMBICI XapaKTepu30BaTh TAOIUYHYIO IInmaHupyroT cBOM NEWCTBUS B CBOIO JTUYHYIO
I TIOPSZIKOBOT0 HOMEPA, HOMEpa nepuona, | gopmy [ICXD J.U. Menneneesa; COOTBETCTBUU C IIOCTABJICHHOMN [IO3ULUIO,

CproaMIeCcKast HOMEpa IPYIIILI XAMHUYECKOT0 SIEMEHTA | nerfaTh YMO3AKITIOYCHHUS O XapaKTepe | 3afadyei U yCIOBUAMU €€ peau3aliiu aJICKBaTHYIO
CHCTEMaA B I[ICXD JLU. Menneneesa. IIpHanubl | y3vienenms cBOMCTB XHMHYECKHX nuddepentmpo
. Y. Menneneesa B MISMCHCHIT CBOUCTB XUMUYCCKIX 3JIEMEHTOB ¢ yBelndeHueM 3apanos | Ilo3HaBaTelbHbIE: CTABAT BAHHYIO
CBETE YUEHHSA O EJ;EI\I:ZI;";?(BHI/I rgin f;inriiﬁ; ATOMHBIX sL1ep. u (I)Op%V[yJ‘[pr}OT LENU | IPOoOIeMbI CaMOOLIEHKY
CTPOCHMH aTOMa nonrpyrmax [CX JLI. Mereneesa, Tonyuam 603ModicHOCTb YPOKa; 0CO3HaHHO H IIPOU3BOIEHO CBOMX YCIIEXOB

TleMONCTpAIIS: pasTHHHEIe (OPMBI HAYUUMbCS, TPUMEHSTD SHAHUS O CTPOST B YCTHOM U MUCbMEHHOW (popMe | B yuebde
TaOIHIL IEPUOANIECKON CUCTEMBI. 3aKOHOMEPHOCTSX NEPUOINYECKON .

Jla6.onbIT: 2. MonenvpoBanue CHCTEMBI XUMHUYECKHUX IIEMEHTOB KomMmyHUKaTHBHBIE: .

nocrpoenus Ileproanyueckoit cuctemsl | 1t OOBSICHEHUS U TIPEABHICHIS Brajenne MOHOIIOTHCCKON 1

J .. Menneneesa CBOMCTB KOHKPETHEIX BEIIECTB JIMATOTIIECKOH popmamHu pedn

5. | Xumnueckas XuMHYECKasi OpraHu3alysl )KUBOU U Hayuamcsa: xapakrepu3oBartb PeryasiTuBHbIe: paboTaTh 10 IDIAHY, DopMupoBaHue
OpraHH3aIUs KUBOM HEXUBOW NPUPOBI. XI/IMI/I‘-ICCIEI/Iﬁ XUMUYECKHUM COCTAB KMBOM E(neTKM; UCTIONB3YS CIIEINAIFHO OJOOpAaHHBIE | OTBETCTBEHHOTO

M COCTaB sJIpa, MAHTUH U 36MHOM KOpBL. | COCTaB siApa, MAaHTUX 36MHOM KOpBI; | CpeAcTBa. Y MEHUE OLEHUTh CTENIEHb OTHOLLIEHUS K
1 HEKHUBOM HPUPOJIBL XHUMHUYECKHUE DIIEMEHTHI B KIIETKAX Honyuam eo3modrcnocms ycnexa WiH Heyclexa CBOer YUEHHIO

JKUBBIX OpTaHU3MOB. Makpo- 1
MHKPORIIEMEHTHL.
JemoncTpaumsa:Mopenb CTpoeHus
3€MHOTO II1apa B MOMEPEIHOM
paspese

HAy4umobCs. OOBSICHATH MHUP C TOYKH
3pE€HUA XUMHH

JeATEINbHOCTH
IMo3HaBaTe/IbHBIE: AaHATU3UPOBAT,
CpaBHHBATH M 0000IIATh H3ydIEeHHBIE
noHATHs. CTPOUTH JIOTHYECKOe
paccyXJeHne, BKIII0Uasi yCTAaHOBJICHUE
MPUYMHHO — CJIEACTBEHHBIX CBSI3EH.




[MpencTBnaTe MHGOPMALIUIO B BUIE
pHUCYHKa

KoMMyHuKaTHBHBIC:

OTtcrauBaTh CBOIO TOUKY 3PEHHUS,
NPUBOANTH aPTYMEHTHI, IIOATBEPIKAAs
ux (akTamu

Knaccuduxarus O6o01IeHne CBeICHH 0 XUMUUeCKuX | Hayuamcs: yCTaHABIUBATH PeryasiTuBHbIE: Onpenensror
XUMHYECKUX PeaKIHil peaKuusx. Knaccmbnukaum MPUHA/IEKHOCTE XHMHYECKOH BrIBUraroT BepCcHH pelieHus } BHYTPEHHIOIO
XUMHYECKHUX PEaKIHii 0 Pa3IMYHBIM | PEaKIUH K OMPEACIEHHOMY THITY IO | POOJIEMbI, 0CO3HABATH KOHEUHbIH TIO3UIIHIO
TIO pasiuaHbIM OCHOBaHHUSIM: OJJHOMY U3 KiIacCH(MKaAIMOHHBIX pe3ysbTar o0y4aromumxcs
OCHOBaHMAM COCTaBY M YMCITy PEATHUPYIOIINX U IPU3HAKOB: 1) M0 YMCITy U COCTaBY Ha ypOBHE
00pa3yromuXxcs BEECTB, TEIUIOBOMY | MCXOJHBIX BEIIECTB M MPOJYKTOB Ilo3naBaTe/ibHbBIE: THIOJIOXKUTEIEHOT
a¢dexry, peakiuu (peakiyuu COeTUHEHNS, BrIOHpaOT OCHOBAHUS M KPUTEPUH ISl | O OTHOIICHUS K
HATPaBJICHUIO, N3MEHEHHIO CTCTICHEH | pa3jioKEHHs, 3aMEeIeHUs 1 0O0MeHa); | Kiacch(UKanum 00pa3oBaTEeILHO
OKHCIICHHSI DJIEMEHTOB, 00pa3yIoIInX 2) 10 BBIIETICHUIO HITH [Ipeobpa3oBbIBaTh HHMDOPMAITHIO 13 My Ipolieccy,
pearupymomme BeuecTna, dase, TMOTJIOIIEHHIO TETUIOTHI (peaKkuu OJIHOTO BH/IA B IPYTO¥ U BBIOUPATH IS | MOHUMAOT
HCIOJIB30BaHUIO KaTaIU3aTopa. AK30TEPMHUYECKHUE U cebs ynobuyro ¢popmy Qukcarym HE0O0XOAUMOCTb
JIad. onbITHI: SHIOTEPMHUYECKHE); npeacTaBIeHUs HHPOpMauK YUCHUS
3. 3amMmeleHune Keae30M MEIH B 3) 110 U3MEHEHHIO CTEIEHEH
pactBope cyabdara meau (1I) OKHCJICHHSI XMMUYECKHX d1eMeHTOB | KoMMyHMKaTHUBHbIE!
(peakiuu OKUCIUTEIHHO- OTtcTauBaTh CBOIO TOUKY 3PEHHUS,
BOCCTaHOBUTEIIBHEIC); HPUBOJUTH apPTYMEHTHI, IOATBEPKAas
4) 10 06paTHMOCTH TIpoIecca ux ¢akramu. Paznuuate B ycTHOI peun
(peakiu oOpaTUMBbIE U MHEHHE, JT0Ka3aTeIbCTBA, THIIOTE3bI,
HEOOpaTHMEIE); TEOpHH
Tonyuam 803MOAMCHOCb HAVUUBCA:
COCTaBIISTh MOJIEKYJIIPHBIE U
TIOJTHBIE MOHHBIE YpaBHEHHUS 110
COKpAILEHHbIM HOHHBIM
YpaBHEHHSM.
[TonsaTue o ckopoctu ITonsiTHE O CKOPOCTH XUMHUUYECKOH Hayuamca: nazpBath (hakTOpHI, PerynsiTuBHbie: [IposBisitoT
XUMHYECKOL peakuu. OakTOpHI, BIHUAIONINE HA BIIMSIFOLIME Ha CKOPOCTh CaMocCTOsTeNTbHO O0OHAPY)KHUBAIOT U YCTONYMBBIH
CKOPOCTb XUMHUYECKHX PEaKLIHi. XHMHYECKOH PeaKkuuy 1 OOBACHITh (hopMynmupyroT npodiemy. y4eOHO —
peakiuu JemMoHcTpanuu: UX BIIMSHHE HA CKOPOCTb MIO3HaBATEJBHEI
3aBUCUMOCTb CKOPOCTH XHMHYECKOH peaKkiny; Ha3bIBaTh IMo3HaBaTeJbHbBIE: it mHTEpEC K

XMMHYECKOH PEaKIy OT PUPOIBI
pearupyrommx BemecTB.
3aBHCHMOCTb CKOPOCTH XUMHYIECKON
peaKknuy OT KOHIIEHTPanuu
pearupyrommx BenecTB.

(haKTOpPHI, BIHSIONINE HA CMEIICHIE
XUMIYECKOTO PaBHOBECHSL.

Hozzyltam B803MOIHCHOCMb
Haydyumabspcs. TPOrHO3UPOBATH

BBISBISIFOT IPUYMHBL U CIIEACTBHA
saBreHud. CTPOST JTOrHIecKue
pacCyXIeHUs, yCTaHABIUBAIOT
MPUYHHHO — CIIEACTBEHHBIE CBA3H

HOBBIM OOIIIM
crocobam
petieHus 3a1a4




3aBUCHMOCTh CKOPOCTH XMMHUYECKON
pEaKuy OT IUIOMAAN
CONPUKOCHOBEHUS pearupyIoIux
BEIIECTB («KUITSIIHUN CIOI»).
3aBHCHMOCTbh CKOPOCTH XUMHYECKON
peakuuu ot

TeMITepaTypbl pearupyomnx
BEIIIECTB.

JIa6. OnbIThI:

4. 3aBUCHMOCTb CKOPOCTH
XHUMHYECKOH peakiu OT

MPUPOJIBI pEATUPYIOIIUX BEIIECTB HA
IIpUMeEpe B3aUMOAEHCTBUN KUCIIOT C
MeTaJulaMu. 5. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOW peaKiuy OT
KOHIIEHTPAILMH Pearupyrommx
BEILIECTB Ha MpHMepe
B3aMMOJECHCTBUSA LIMHKA C COJITHOM
KHUCJIOTOM pa3JIndHON KOHLIEHTPALUH.
6. 3aBHCUMOCTH CKOPOCTH
XMMHUYECKOH peakiy OT IJIO0aan
COIPHUKOCHOBEHUS pearupyroIux
BEIIIECTB.

7.MopenupoBaHue «KUISILLETO CIOS».
8. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peaKkLUy OT
TeMIIEpaTyphl PEarupyOIINX BEIIECTB
Ha NpUMepe B3aUMOJEHCTBUS OKCHIa
memu( 11) ¢ pactBopom cepHOi
KHCITOTBI Pa3IMYHOA TEMIEPaTyphl

pe3yNbTaThl BO3ACHCTBUS
pa3aYHBIX (PAaKTOPOB HA M3MCHEHHE
CKOPOCTH XUMUYECKOU PEaKIH;
MIPOrHO3UPOBATH PE3YJIbTATHI
BO3JCHUCTBHS pa3IMIHBIX (PaKTOPOB
Ha CMENIeHNEe XUMUYECKOTO
PaBHOBECHS

KoMMmyHuKaTHBHBIC:

YYNUTHIBAIOT pa3HbIE MHEHUS 1
CTpPEMSITCS K KOOPIMHALINK PAa3JINIHBIX
MO3UIIMN B COTPYIHHYECTBE,
(hopMyIHPYIOT COOCTBEHHOE MHCHHUE H
TIO3UIIHIO

Karanuzatopsl

Karanuzarops! u kaTanus.
WNHrnburopsl. AHTHOKCHIAHTHL.
JdemoncTpauuu:

T'oMoOreHHsIi U reTeporeHHbIN
katanu3bl. DepMeHTaTUBHBIM
karanm3. UarubupoBaHue.
JIa6.onbIThI:

9. Paznoxenue

MEPOKCHIA BOAOPOAA € OMOIIBIO

Hayuamca: ncions3oBath mpu
XapaKTEPUCTUKE TPEBpaICHUN
BEIIIECTB MOHITHS «KAaTaJIH3aTopy,
«MHTHOUTOP», aHTHOKCHIAHTHD»,
TIPOBOJNTH HECTIOKHBIC XUMITUECKIE
OITBITHI M HAOITIOIEHNS 3a
W3MEHEHUSMH CBOMCTB CBOMCTB
BEIIIECTB B MPOIIeCcce MPEBPAICHHUH,
cobmonath mpasmia Th u OT.

PeryasTuBHbIie:

Y4YUTBHIBAIOT IPaBUJIO B IUIAHUPOBAHUH
1 KOHTPOIIE CII0C00a PeIIeHus,
OCYILECTBIISFOT ITOLIArOBBIH KOHTPOJIb

ITo3naBaTenbHbBIE:

CaMOCTOATENEHO CO3AAI0T ANTOPUTM
JIESITETPHOCTUT TP PEIIeHUH TpodieM
pPa3JIMYHOrO Xapakrepa

YcBoenne
TIPaBIII
WHIWBUAYAIBHO
rou
0e30macHOro
MOBEIEHUS
BUC,

YT OXKAFOIIHX
JKU3HHU U




okcuna maprania (IV) u karanassl. THonyuam 6o3mooicnocms KoMMyHHKATHBHBIE: 3JI0POBEIO
10. OGHapyXeHHE KaTalla3kbl B Hay4umsCs1: TPAMOTHO 00pamaThCs JloroBapuBaroTcsi 0 COBMECTHOM moei
HEKOTOPBIX ITHIIEBHIX MPOITYKTAX. C BCIIIECTBAMH B TIOBCETHCBHOM JIESITETBHOCTH, TIPUXOJIAT K 00IIEMY
11. THrubupoBaHue B3aUMOACHCTBHS | KU3HU pELIEHNI0, B TOM YHUCIE U
KHCJIOT ¢ METAJUIAMHU YPOTPOITHHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O6o0wenue u Hayuamcs: 0600marth 3HaHUS U PerynsiTuBubie:
CHCTeMaTH3aIus MPEJICTABIATE HX CXEM, Ta0JIHII, BHUOCSIT HEO0XOTUMbIC KOPPEKTHBHI B
. Mpe3eHTaIMH JICHCTBHUE MOCIIE €ro 3aBepICHHS Ha
3HAHUU I10 TEME
OCHOBE €r0 H y4yeTa xapakrepa
«BBenienne» ClIEIAHHBIX OIIHOOK
IHo3naBarenbHbIE:
CTposT peueBoe BhICKa3bIBAaHUE B
YCTHO# 1 MCbMEHHOM (hopme
KomMyKkaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IApTHEPA
10. KoutpoabHas KoHTponb mpeaMeTHsIX U Hayuamcsa: npuMeHATh NoJydeHHble | PeryjsiTHBHBIE: OCYLLECTBIISIFOT Beipaxator
padoraNel MeTanpeIMETHBIX YIeOHBIX ISWCTBUH | 3HaHUS U c(QOPMHUPOBAHHBIE YMEHHS | TOIIATOBBI W UTOTOBBIM KOHTPOJIb M0 | a/IeKBATHOE
o TeMe « Beenenue. JUTA pelIeHns y9eOHbIX 3a/1ad pe3yabTaTy MIOHUMAaHHe
1o TeMe OO0m1as XxapaKTepUCTHKA XUMUIECKUX Ilo3HaBaTenbHbBIE: MIPUYHH ycIiexa
«BBenenne» 3JIEMEHTOB ¥ XHMHUECKHX PEAKIUH. CTPOSAT pedeBoe BHICKA3bIBAHKE B ¥ HeycIexa
[Neproanyeckuii 3aK0oH U YCTHO# U UCbMEHHO# (hopme yueOHOM
[lepronuueckas KoMMyKkaTHBHBIE: yIUTHIBAIOT JIeSITeTFHOCTU
crcTeMa XUMHYECKUX HJIEMEHTOB pa3HbIe MHEHUS U CTPEMSITHCS K
. . MenaeneeBa» KOOpAMHALMH Pa3JIM4HbIX ITO3ULUI B
COTPKYTHUYECTBE
Tema 1. Metauibi(18u4.)
11. | ITonoxxenue IlonoxxeHue MeTaioB B Hayuamcsa: xapakrepu3oBaTh PerynsituBHbie: OnpenensroT
3JIEMEHTOB-METAIOB [lepromuaeckoii cucreme METAaJUTHI TI0 UX TTOJIOKEHHUIO B [TpuHUMATOT U COXPAHSIOT YIEOHYIO CBOIO JIMYHYIO
I o XUMHUYECKUX DJIEMEHTOB T[ICXD I.1.Menneneesa, 3a/1a4y, IUIAHUPYIOT CBOM JICHCTBUS B MIO3UITHIO,
B 1ICpUOMICCKON . N. MenpaeneeBa. Metainueckast OIKCHIBATh CTPOCHUE COOTBETCTBHUHM C ITIOCTABJIEHHOH 3aja4el 1 aJIEKBaTHYIO
CHUCTEMC KpHCTaJUIHUecKas perieTka u (u3HUECKUe CBOHCTBA METAIIIOB, | YCJIOBMAMU €€ pealu3alun nuddepeHIIpo
. . MeHaeneea u METaIMIECKas XUMUYIECKas! CBS3b. 0O0BSICHATH 3aBUCUMOCTh CBOMCTE | Ilo3HaBaTelbHbIE: BaHHYIO
0COOEHHOCTH O6ue ¢pu3nvecKkrue CBOICTBA METaJUIOB OT UX TTOJIOKECHHUS Hcronp3yioT 3HaKOBO — CHMBOJIMIECKHE CaMOOLICHKY
CTPOCHHS X METAJUIOB. 5 TICXD I.1.Menneneena; cpencTBa CBOUX YCIIEXOB
CIu1aBhl, MX CBOWCTBA M 3HAYCHHE. Honyyam eo3modcHocms KomMMmykaTuBHbI€: B yuebe

atoMoB. Ousznueckue
CBOIICTBA METAJLIOB.
CriaBsrel

JdemoncTpauuu:
OO0pa3IIsl CrIaBoB

HAay4umuCs: POTHO3UPOBATH
CBOMCTBa HEU3yUEHHBIX
3JIEMEHTOB M MX COEIMHEHNH Ha
OCHOBE 3HaHHH O
MEPUOANYECKOM 3aKOHE.

ApPryMEeHTHPYIOT CBOIO TIO3HIHIO U
KOOPAMHHUPYIOT €€ C O3UIMN MTAPTHEPOB B
COTPYIHHIECTBE




12. | XuMuueckue XuMHuUecKue CBOMcTBa METaIoB Kak | Hayuamca: onuceIBaTh CBOMCTBa | PeryisiTHBHBIE: DopMUPYIOT
CBOICTBA METALIOB BOCCTAHOBUTEJICH, a TAK)KE B CBETE X | BEIECTB HA OCHOBE HaOmoaeHui | [locTaHOBKA yU4eOHO# 3a/1a4ul HA OCHOBE YMEHHUS
TIOJIOXKEHUS B DJIEKTPOXUMHUYECKOM 3a UX MPEBPALICHUSIMH, COOTHECEHHUSI TOT0, UTO U3BECTHO U HCIOJIb30BaTh
ALY HANIPSDKEHU N METaJIOB. JIEMOHCTPUPYEMBIMU YYUTENIEM, | YCBOEHO , U TOTO, UTO €lle HEU3BECTHO 3HAHUS B OBITY
Jemonctpauun: Bzaumonencteue HCCIIEIOBATh CBOICTBA BEILIECTB ITo3naBaTenbLHbBIE:
METaJUIOB C HEMETaJUIaMU. B XO/I€ BBIMOJIHEHUS BeIIBIOKEHHE THITOTE3, UX 000CHOBAHUE,
JIab. onbiThl: 12.B3aumoseiictue J1a00paTOPHOTO OIBITA, JIEIATh JI0Ka3aTeNnbCTBO
pacTBOPOB KUCIIOT U COJIEH C BBIBOJIBI O 3aKOHOMEPHOCTSX
MeTaiaMu CBOMCTB MeTaJlIOB B nepuoAax 1 | KoMmykaTuBHBIE:
rpymmnax. VYyaBcTBYIOT B KOJUICKTUBHOM
Tonyuam 6o3mooicnocms 00CYXICHUH npooeM, MIPOSIBIISIIOT
Hayuumuvcs: IPOrHO3UPOBATH aKTUBHOCTb BO B3aUMOJCUCTBUH IS
XUMHYECKHE CBOMCTBA peuICHu A KOMMyHI/IKaTI/IBHI)IX u
HGI/ISY‘{CHHBIX JJIEMEHTOB U UX IIO3HABATCIIbHBIX 3aaa4
COEIMHEHUI Ha OCHOBE 3HAHMIA O
MIEPUOANYECKOM 3aKOHE.
13. | MeTayuibl B MIPUPOJIE. Mertasisl B pupoae. OO0rue Hayyamcs: cocTaBiasiTh PeryisiTuBHbBIC: I'opnocts 3a
O6mmue CIOCOOBI UX TIONyYCHHUSL. YpaBHEHHUS PEAKLUH , ISKAIIKX B | YUHUTHIBAIOT MPABUIIO B IUIAHMPOBAHMH 1 POCCHIICKYIO
651 HX JIab. onbITHI: OCHOBE IOJTYYCHUS METAJUIOB. KOHTpOJIE criocoda eiicTBUs HayKy
Croco 13. O3HakoMIIeHHE ¢ pyJaMH kene3a | Tlonyuam 603modcHOCHb Ilo3HaBaTenbHbIE:
HOJTy4CHUA 14. OKkpaluMBaHKe IUIAMEHHU CONSAMU | HAYYUMbCs: TIPABOIUTE Hcronp3yroT MOMCK HEOOX OMUMOi
IIEJTOYHBIX METAJIJIOB MPUMEpPbl YpaBHEHUI peaKIuid, nH(popManuK 115 BHITOTHEHHUS Y4eOHbIX
JIE)KAIMX B OCHOBE 3a/IaHUH ¢ UCIIOIB30BAHUEM YUeOHOI
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPATYPHI
MOJIyYEHUS YyT'yHa U CTaju. KommykaTuBHbIe:
YYHUTBHIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOPIWHAIIUY PA3INYHBIX TTO3UINN B
COTPYIHUYECTBE
14. | Penienue pacyeTHBIX PacueTHble 3a1a4uM 10 ypaBHEHUSAM Hayuamca: pemaTth pacueTHbIe PerynsituBHbie: OBnasieHre
3a/1a4 ¢ MOHATHEM XUMHYECKUX PEaKINi, TPOTEKAIOMNX | 3aa4H I10 ypaBHeHn;le OLEeHI/IBaIOT TIPaBHIHLHOCTD BLIH?HHGHHH HaBBIKAMH A
d C y9acTHEeM METaJUIOB U UX XUMIYECKUX PEaKITHid, JIEHCTBUS Ha YPOBHE a/IeKBaTHOMN MIPAKTUIECKOI
Maccoeas 001 COCTMHEHUI MPOTEKAOIINX C YIaCTHEM PETPOCIIEKUBHON OLICHKH JIeATENBHOCTH
661X00a NPOOYKMa METaJIOB U X COCIVHEHHUM. Ho3HaBaTeabHbIE:
Honyyam eo3modcHocms Bribupator Hanbonee 3 PpeKTHBHEIE
HayuumCs: pemaTh CIOCOOBI peIIeHus 33134, KOHTPOIHPYIOT
OITUMITHAIHBIC 3a]Ja9H. 1 OIICHUBAIOT TPOLIECCHH PE3YIIbTaT
JIeATEIIBHOCTH
KommykaTuBHbIe:
KonTponupyroT neicTBusi napTHEpa
15. | Ilousatue o KOppO3UH Koppo3zust MmeTamioB u ciocoObt Hayuamcs: vecnonb3oBaTh Ipu PerynsiTuBnblie: Ymenue




METaUIOB 00pBOBI C HEW XapaKTepPUCTHUKE METAJUIOB U UX | Pa3nnyaror crocod u pe3ynabTaT NelcTBUs | MHTETPUPOBATH
COeMHEHUI NOHTUS «Koppo3usi | Ilo3HaBaTeabHbIE: MOJTy4YEHHBIE
METAJLIOBY, «XUMHUYECKAs] Banetor o0mmM npuemMoM peneHus 3HaHUA B
KOpPO3H», 3a1a4 MIPAKTUYECKUX
«3IEKTPOXUMHUYECKas KommykaTuBHbI€: YCIIOBHAX
KOPpO3HsD», HAXOIHUTh CIIOCOOBI JloroBapuBaroTCsi O COBMECTHOU
3aIUTHl METAJUIOB OT KOPPO3UH. | AESITEIBHOCTM, IPUXOIAT K 00IIeMy
THonyuam 6o3mooicHocme peleHuto
Hay4umvcs ; IPUMEHSTh 3HaHUS
0 KOPPO3HH B KHU3HU.
16. [Ilemo4HBIC METAJLIBI: OO01m1ast XapaKTePUCTHUKA MIETOYHBIX Hayuamuca: naBatb PerynsiTuBHbie: PasBurtne
061mas MeETaJUIoOB. MeTauibl B IPUPOAE. XapaKTEPUCTUKY IIETOYHBIM [InaHupyroT CBOM NEHCTBHUS B CBSI3U C OCO3HAHHOIO,
OO1me crocoObl UX MONYyYeHUSI. MeTaJuIaM 110 MX TOJDKEHHUIO B MOCTaBJICHHOH 3aaueil U yCIOBUSIMU ee YBaKUTEIBHOTO
XapaKkTepuCTHKA CrtpoeHue aTOMOB. I[ICX3 JI.N.Menneneesa pelieHus u
)
[IlenouHble METAJUIBI — MPOCTHIE HCCIIeIoBaTh CBOWCTBA Ilo3naBaTeJbHBbIE: JI0OpOoXKenaTenb
BEIIECTBA IIETOYHBIX METAJIIOB — KaK CraBst u GopMyITUPYIOT LIENU 1 HOI'O
IMPOCTBIX BEIICCTB. np06neM1)1 YpOKa OTHOILICHUS K
Honyuam sozmoacnocmo KommykaTuBHbIe: JpyroMy
HAy4umsCs: TPaMOTHO AJIEKBaTHO HCIIONIB3YIOT PEUCBbIC yesoBeKy. Ero
00pallaThsCsi ¢ BELECTBAMU B cpencrtsa sl 9 (GEKTUBHOIO peLIeHHs MHEHHIO,
MOBCEJHEBHOM JKU3HU. KOMMYHHUKATHUBHBIX 337124 CIIOCOOHOCTH
BECTH JTUAJIOT C
JIPYrUMHU
JIFOIBMHU
17. | Coenunenus Baxxnelimue coenrHeHus WEN0YHbIX | Hayuamcsa: XapakTepu3oBaTh PerynsituBHbie:
LEJOYHBIX METAIOB METaJUIOB — OKCHABL, TUIPOKCHIBI U | (GM3HYECKHE U XUMHYECKHe Y4UTHIBAIOT MPABUJIO B IIIAHMPOBAHUU U
cond (XJIopusl, KapOOHATHI, CBOWCTBA OKCHJIOB U KOHTpOJIE CrIoco0a pemieHus
Cynb(]aThl, HUTPATHI), UX CBOMCTBA U | TUIPOKCHIOB IIETOYHBIX Ilo3naBaTenbHbIE:
IIPUMEHEHNE B HAPOJHOM XO3SHCTBE. | METAJUIOB, COCTaBIISATH Hcrionp3yroT MOUCK HE0OX OMMOH
Kanuitaeie ynoOpeHwus. XMMUYECKHE YpPaBHEHMUS, MHGOPMALIUH JUTS BHITIOTHEHUS Y4eOHBIX
JdemoncTpauuu: XapaKTEepU3YIOIUE CBONCTBA 3a/IaHMi C MCIONH30BaHNEM YIeOHOM
OOpa3upl MIENTOYHBIX U IIEIOYHBIX METAJUIOB, PEIIATh JUTPATYPHI
LIETT0YHO3EMEIbHBIX METAJUIOB. «UEMOYKW» MPEBPAILCHHN. KommykaTuBHbI€:
B3aumonelicTBue HaTpus, JIUTHUS C Honyuam eo3modncnocms YUUTBIBAIOT pa3HbIE MHEHUS U CTPEMSITCS
BoAOU. B3aumoneiicTBre HaTpus ¢ HAayuumucs: COCTaBIAThH K KOOpJMHAINK PA3JINYHBIX TO3ULHUI B
KHCIIOPOZOM «IIETIOYKM» TPEBPAIICHHUI. COTPYJHHIECTBE
18. | lllemouno3eMenbHBIE OO0mras xapaKTepHUCTHKA DIIEMEHTOB Hayuamuca: naBatpb PeryasiTuBHbIE: Pa3Butue
METaJLIBI: 06IIas rnaBHOM noArpynmnsl Il rpymmnesr. XapaKTEPUCTUKY [InanupyroT cBOM AEHCTBUSA B CBSI3U C OCO3HaHHOTO,
CrpoeHne aTOMOB. IIEJIOYHO3EMENbHBIM METalliaM TIOCTABJICHHOM 3aauell M yCIOBHAMH €e YBaKUTEIBHOTO
XapaKICPHCTHKA [IlenouHo3eMeENbHBIE 1o ux nowkernio B IICXD pelieHus u




MCTaJlJIbl — IPOCTHIC BEIICCTBA.

J.M.Menneneena,

ITo3naBaTenbLHbBIE:

JIOOp OKeNIaTENh

XapaKTepHU30BaTh COCTaB aTOMOB, | CTaBsT M (GOPMYIUPYIOT LENTH U HOT'O
HCCIIeI0BaTh CBOMCTBA po0JIeMBI YpoKa OTHOUIEHHUS K
IIETOYHBIX METaJIOB — KaK KommykaTuBHbI€: JIpYroMy
MPOCTHIX BEILECTB. AJIEeKBaTHO HCIOB3YIOT PEUYEBbIE yenoBeky. Ero
Tonyuam eo3modrcnocme cpencTBa st 3 (HEKTUBHOTO pelIeHHs MHEHHUIO,
Hay4umuCcs: TPaMOTHO KOMMYHHMKATHUBHBIX 3334 CIOCOOHOCTH
o0palaTbcs ¢ BelecTBaMH B BECTH JHAJIOT C
MIOBCEAHEBHOM KHU3HU JIPYrUMHU
19. | Coenuuenus Baxkneiimue coequHeHus Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbIe: JTIOIBMH
IETOYHO3EMETbHBIX I1e7I0YHO3EMEITbHBIX (u3nueckre 1 XUMHYECKUE VY4uTBIBaIOT NPaBWIIO B IIAHUPOBAHUU U
METaJUUIOB — OKCHJIbI, THAPOKCUABI U | CBOWCTBA OKCHIOB U KOHTpOJIE Crioco0a peleHuns
MeTaJIos con (XJI0pUIbl, KapOOHATHI, THJIPOKCHUJIOB ITo3HaBaTeqbHbIE:
HUTpaThI, Cynb(artel, Gocdarel), UX | METOYHO3EMETBHBIX METAILIOB, Hcnone3yroT MoucK Heo0XonuMon
CBOICTBA U MNPUMEHCHNE B HAPOAHOM COCTaBJIATh XUMHWYECCKHUEC I/IHd)OpMaLH/II/I JUIA BBIIIOJTHECHU A yqe6m>1x
XO3SIACTBE. ypaBHEHHUS, XapaKTepU3yIOIIe 3aJlaHui C MCIOJIb30BAHUEM y4eOHOM
JdeMoHcTpanum: CBOMCTBA ILIEJIOYHBIX METAJIJIOB, | JUTPATYPHI
B3aumoznelicTBue KanbLus ¢ BOAOK. pelaTh «LUEmouKD) KommykaTuBHbIe!
B3aumoznelictBue maraus ¢ [IPEBPALLEHUM. YUUTBIBAIOT pa3Hble MHEHUS U CTPEMSITCS
KHCIIOPOJIOM. Ionyuam 6o3moorcHocmb K KOOpAMHALIMY Pa3JINYHBIX O3ULKH B
JIab. onbIThI: HAy4umsCs. COCTaBIISATH COTPYIHUYECTBE
15. B3anmopeiicTBrE KaJIbIUS C «IIETIOYKW» [IPEBPALLECHUI
Bozoii. 16. [lomyuenue ruapoxcuaa
KaJbLUs U HCCIIEI0OBAHHUE ETO
CBOICTB
20. | AJTIOMUHUU — Crpoenue aToMa, pU3NIECKHE U Hayuamuca: naBatb PerynsituBHbie: DopMupyroT
IIePEXO THBIIT XMMHUYECKHE CBOMCTBA aTIOMUHHUSA KaK | XapaKTepHCTHKY almoMuHus 1o | [Inanupyrot cBou neficTBus ¢ HHTEpEC K
MPOCTOTrO BEILIECTBA ero momxernnto B [ICXD [IOCTaBJICHHOW 3a/1a4eil U yCIOBUSIMHU €€ KOHKPETHOMY
ayieMeHT. Du3nueckue
J.M.Meunneneena, pelIeHus1, OLIEHUBAIOT IPABUILHOCTh XUMHUYECKOMY
H XHMHYCCKHC XapaKTepH30BaTh COCTAB aTOMa, | BHIIOTHEHHS JeHCTBHS NEMEHTY

CBOMCTBA aATIOMHUHHUS.

[Tomyuenue n
IIPUMEHEHHE
AJIFOMUHHUS

XapaKTepru30BaTh (pu3mueckue u
XUMHYECKHE CBOMCTBA
aIOMUHUS, O0BICHATD
3aBHCHMOCTH CBOMCTB aJIFOMHUHUS
oT ero nojoxenus B IICXD
J.N.MenneneeBa, 00bICHATH
TIPUIAHBI XUMHYIECKOI
WHEPTHOCTH ATFOMHHUSL.
Honyyam eo3moacHocms

IMo3naBaTeJbHbIE:

CaMOCTOATENBHO BBIAETAIOT U
(hopMyAHPYIOT TO3HABATENEHYIO LIEITb,
HCTIONB3YIOT OOIINE IPHEMBI PEIICHHUS
3a1a4

KommykaTuBHbIe:

JloIrycKaroT BO3SMOKHOCTD Pa3IMIHBIX
TOYEK 3PEHUS, B TOM UHCIIE HE
COBIIAJAIONINX C UX cOOCTBEeHHOM. 1




HAYy4UumsCsi: TPaMOTHO
00pamaTbcs ¢ BEMeCTBAMU B
MOBCEAHEBHOM )KU3HU

OPUCHTUPYIOTCA Ha MO3ULHIO MapTHEPA B
O6I.[IGHI/II/I n B3aHMOHeﬁCTBHH

21. | Coenuuenus CoenvHEeHUS aTFOMUHUS — Hayuamca: xapakTepu3oBathb PerynsituBHbie: dopmupyror
ATIOMUHIS — OKCHUJT ¥l THAPOKCU, UX aM(OTEpHbIA | (U3NYECKUEe U XMMHUUYECKUE YYNUTBIBAIOT PaBIJIO B IJIAHUPOBAHUH U yMeHHe
xapakrep. Baxxneiime conu CBOMCTBA OKCHJA U THUAPOKCUIA KOHTpOJIE Crioco0a peleHus HUHTErpUpPOBaTh
oKcua 1 FI/IleOIiCI/IJI, AIIOMUHUSI. AIIOMUHUS, COCTABJISATh IMoznaBaTenbHbIE: MOJTyYEHHBIe
X aM(pOTEPHBIiT TpuMeHeHne aTIOMUHKS U €TO XUMHUYECKHE YPABHEHUS, HVCronb3yioT MOMCK HEOOX OUMOi 3HAHUS B
Xapaxkrep. COETMHEHUM. XapaKTepHU3yIolIre CBoicTBa nH(popManuK 115 BHITOITHEHHUS Y4eOHbIX MPKTHYECKYIO
Jlab. onbIThI: AIIOMUHUS, PEIaTh «LEMOYKU» | 3aJaHHi C UCIIONB30BaHUEM Y4eOHOI KU3HD
17.1lonyuenue MpeBpalieHuH. JIUTPaTYPHI
THAPOKCH/IA aJTFOMUHHS 1 Tonyuam eosmooicnocme KommykaTuBHBIE:
UCCIIEZI0BaHNE Hay4umvCcs: COCTaBIIATH Koutponupyror aelictBue naptaepa
€ro CBOWCTB. «LETOYKW» NPEBPALLEHUI
22. IMpakTHyeckan OcymiecTBieHNE HEMOYKH Hayuamcs: obpamartbes ¢ PerynasiTuBHbIC: Pa3zButne
padora Nel XUMHYECKHX nabopaTopHbIM 00opyaoBaHueM | OCyIIEeCTBIISIOT MOIIATOBBIN KOHTPOIb 110 | KOMMYHUKaTHB
OcylecTaIiente IpeBpalleHuil Y HarpeBaTelIbHbIMU IPUOOpaMHU | pe3ynbTaTy HOTO
B COOTBETCTBMU C IIPaBUJIaMU KOMITOHEHTA B
HICIOYKH XMMHUICCKUX TEXHHUKHU 0€30IaCHOCTH, Io3HABATEIbHBIE; ob1IeHNH 1
HpeBpaI_ueHI/If/i OIUCBHIBATH XUMHYECKUI Biianetot o0mmm npuemMom pereHus COTPYAHUYCCTBE
9KCIEPUMEHT C IIOMOILBIO SI3bIKa | 33734 co
XMMUH, JENaTh BHIBOABI MO KommykaTuBHbI€: CBEPCTHUKAMU U
pe3ysibTaTaM SKCIIEpPUMEHTA. Y4UTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSL | YUUTEIAMHU
Ionyuam 603mooicHocmb K KOOpAWHALIMY Pa3JINYHbIX TO3ULNH B
HAy4umsCs: OCO3HABATh COTPYIHHYECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwi b u OT st coxpaneHus
3/I0POBBSI OKPYKAIOLIHX.
23. | XKemne3o — bneMeuT Pacnonoxenne xenesa B ICXO.1. Hayuamuca: naBatp PerynsituBHbIe: DopMHPYIOT
VIl |l“py1'Il'II>I 1(\£[eH/:LeJ1eeBa U CTPOCHHUC €ro aT(iMa- XapaKTCPUCTHUKY KEJI€3a II0 €ro ITnanupyror CVBOI/I neﬁETBHﬂ c HHTEpEC K
60UHOI HU3NICCKUC U XUMHYICCKNE CBOUCTBA nowkernio B [ICXD IIOCTaBJIEHHOHN 3a/1a4€ll U YCIOBUSIMH €€ KOHKPETHOMY
o JKeJIe3a — IPOCTOro BeleCTBa J.M.Meunneneena, pelIeHus1, OLIEHUBAIOT IPABUILHOCTh XUMHYECKOMY
HOArpYHIIBI. XapaKTepu30BaTh COCTAB aTOMA, | BBHITIOTHEHHS JeHCTBHSA 3JIEMEHTY
dusnyeckue u xapakTepnu3oBath ¢usndeckne 1 | [lo3HaBaTesbHBIE:
XUMHUYECKHE XMMHYECKHE CBOMCTBA KeJe3a, CaMOCTOATENBHO BBIACISIOT U

CBOMCTBA KeIe3a.

Haxoxnenue B
MIPUPOJE.

O0BSACHATH 3aBUCHMOCTE CBOICTB
JKeNe3a OT ero MOJIOKEHNS B
TICXD .M. Menneneena,
HCCIIEA0BaTh CBOMCTBA JKejIe3a B

(hopMyTHPYIOT TO3HABATEIBHYIO €T,
WCIIONB3YIOT OOIINE MPUEMBI PETICHHS
3amaq

KomMmykaTuBHBIE!




XOJI€ BBITIOHEHUS
71a00paTOPHOTO OIIBITA,
OITUCHIBATH XUMUYECKHI
JKCIICPUMEHT.

Ionyuam eo3moocHocme
HAy4umsCsl: TpaMOTHO
00paIaTbcs ¢ BEIECTBAMU B
MOBCEIHEBHOM JKU3HU

JlomyckaroT BO3BMOXXHOCTh Pa3IMyHbIX
TOUYEK 3pPEHUs, B TOM YHUCIIE HE
COBIIAJAIONINX C UX coOcTBeHHON. U
OpUEHTHPYIOTCS Ha TIO3ULIMIO MapTHEpa B
OOIIEHNHA U B3aUMOIEHCTBUHA

24. | CoenuueHus xenes3a I'enetuueckue psaasl Fe?*u Fe®* Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: PazpuTune
+2,43 ux BaxxHelinvie comnu xemne3a. 3HaueHUe | (QU3UUCCKUEC U XUMHUUCCKHE YYUTHIBAIOT MPABWIIO B TUIAHUPOBAHUU U OCO3HaHHOTO,
xKenesa CBOICTBa OKCHJIOB U KOHTPOJIE Crioco0a peleHusI YBaKUTEIHHOT'O
Ka4€CTBCHHOC o
U €10 COCAUHEHUU ISl IIPUPOIBI U TUJIPOKCHJIOB Kele3a, ITo3naBarebHBIE: 71
OIIpEICICHUC. HApPOHOTO XO3HCTBA. COCTaBJISATh XUMUYECKHE Hcrionb3yloT MOMCK HEOOX OIMMOi JI0OpoKenaTelb
I'enernyeckue pAabI JdemoncTpauuu. YpaBHEHUS, XapaKTEPU3YIOIIHE uHpopManuK 1715l BHITIONHEHUS Y4eOHBIX HOI'O
Fe *2 Fe +3 B3aumoneiicTBre MeTaJIJIOB C CBOMCTBA COCIMHEHMH Kene3a, 3aJlaHui C MCIOJIb30BaHUEM y4EOHOM OTHOIIIEHHS K
Hemetamnamu. [Tomyuenue MIPOBOUTH KaueCTBEHHbBIEC JUTPATYPHI JIPYTOMy
ruapokcunos xenesa (1) u (I11). peaKuu, IOATBEPKAAIOLIE KoMMmykaTuBHbBIE! yenoBeKy. Ero
JIab. onbITHI: HaJM4ue B BOJHBIX pacTBOpax Y4UTBIBAIOT pa3Hble MHEHUS U CTPEMSTCS | MHEHHMIO,
18. B3aumopeiicTBue xene3a ¢ KAaTHOHOB XeJle3a, pelaTh K KOOpJMHALMK Pa3JINYHbIX ITO3ULUI B CIOCOOHOCTH
COJITHOM KUCJIOTOH. «UETOYKN» MTPEBPALLEHUI. COTPYIHUYECTBE BECTHU AMAJIOT C
19. IlonyueHune ruapOKCHIOB Xene3a | [lonyuam o3moaicHOCHb JPYrUMHU
(1) u (IIT) u ©3y4eHUE UX CBOUCTB. Hay4umvcs: COCTaBIIATH JOIEMU
«ILETIOYKW» MTPEBPALLEHUH,
COCTaBJISATh MOJIEKYJIIPHBIE U
[IOJIHbIE HOHHBIE YPABHEHUS 110
COKpAILEHHBIM HOHHBIM
YpaBHEHUSIM
25. IIpakTnyeckas ITonyueHue u cBolCTBa COEMHEHUI Hayuamcs: obpamarbes ¢ PerynsituBHbie: OBnanenue
padora Ne2 METaJUIOB nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOJH TI0 HaBBIKaMH 1151
W HarpeBaTeNbHBIMU IPUOOpPAMH | PE3YyIIbTaTy MIPaKTUIECKON
[Tomyuenue n
B COOTBETCTBUH C NPaBUIAMU JIEeSITENBHOCTH

CBOMCTBA COEOUHEHUI
METAILIOB

TEXHUKH OE30IIaCHOCTH,
OIMCHIBATH XUMUYECKHI
SKCIIEPUMEHT C TIOMOIIBIO SA3BIKA
XHUMMH, JI€J1aTh BEIBOJBI 110
pe3ynpTaTaM dKCIIepUMEHTA.
Honyyam eo3modrcHocms
HayuumCcs: OCO3HABATh
HEOOXOIUMOCTE COOJIFOIEHUS
npasun b u OT s coxpanenus

ITo3HaBaTesbHBIE:

CTpoAT peueBoe BbICKAa3bIBAHUE B YCTHOU
1 IHCBMEHHOH (hopMme
KommykaTuBHbIe:

YYNUTHIBAIOT PAa3HBIC MHEHUS U CTPEMSITCS
K KOOpAWHALINY Pa3JINYHBIX TO3UINH B
COTPYIHHIECTBE




3/10pOBbSI OKPYKAIOIIHX.
206. HpaKTH‘leCKaH Pemenue skcriepuMeHTaIbHBIX Hayuamcs: obpamarscs ¢ PerynsiTuBHbie: OgnajneHue
paGora Ne3 3a/1a4 Ha pacro3HaBaHUe U nabopaTopHbsIM 000opynoBanueM | OCYIIECTBIISIOT MOMIATOBBIA KOHTPOIB 110 HaBBIKaMH JJIs1
P MOJyYeHNE COeIMHEHUH MEeTaJIIOB W HarpeBaTelbHBIMU IPHOOpaMH | pe3yNbTaTy MpaKTUIEeCKON
CIICHHC B COOTBETCTBHH C IpaBUIIaMU JIeSITebHOCTU
OKCHCPUMCHTAIIbPHBIX TEXHHUKH 0E30MacHOCTH, IMo3naBaTeaBHBIE:
3aJaa4 Ha OIMMUCHIBATH XUMHUECKUH [IpoBoasT cpaBHEHUE U KIaCCUDUKAIHIIO
pacro3HaBaHUE U 9KCIIEPUMEHT C MOMOIIIBIO S3bIKA | TIO 3aIaHHBIM KPUTEPHUSIM
TIONTyUeHHe XUMUH, JIeNaTh BBIBOJIBI 110 KommykaTuBHbI€!
o €3yJbTaTaM 3KCIIEPUMEHTA.
coeme Tonamsomoncioons. | aciermmmn posmn
METaJLIOB Hay4umvCcs: OCO3HABATh p
CUTyalusIx
HEOOXOAUMOCTb COOIIOIEHNS
npaBuia b u OT s coxpaneHus
CBOETO 37I0POBBSl U
OKPY’KaIOIIHX.
27. | O6o0uIeHnE 3HAHUN Hayyamca: 06001wats 3HaHUA 1 | PeryisiTuBHbBIE: Bripaxator
o TeMe «MeTaruIbiy» MPEJICTABIATh UX CXeM, Tabnul, | BHocsAT HeoOXoauMBbIe KOPPEKTUBHI B aJIeKBaTHOE
Mpe3eHTaIMH JISHCTBHUE TOCTIE €r0 3aBEepIeHH Ha MIOHUMAaHHe
OCHOBE €T0 U y4eTa XapakKTepa CIeNIaHHBIX | MPUYHH ycIexa
oMb oK U HeycIrexa
IHo3naBarenbHbIE: y4eOHOH
CTposT peueBoe BbICKa3bIBAHUE B YCTHOW | NESITEIHHOCTU
Y MMCbMEHHOU (opme
KoMMmyKkaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA
28. KoutpoabHas KonTtpomns npenmeTHsIX 1 Hayuamcsa: npumeHsTh PerynsituBHbie: [IposBisirtoT
padora Ne2 MeTanpeIMEeTHBIX YIeOHBIX NEHCTBUI | MONyueHHbBIE 3HAHUSA 1 OCyIIECTBIISIFOT UTOTOBBIN M TOIIATOBBI | OTBETCTBEHHO-
110 Teme «MeTalIbn 1o Teme «MeTabD chopMHUpOBaHHBIE YMEHHS IS KOHTPOJIb 10 Pe3yIbTaTy CTh 32
penreHns yaeOHbIX 3a7a4 Ilo3naBaTenbHbIE: pe3ynbTaTh
CtposT pedeBoe BbICKa3bIBaHUE B YCTHON
U IHCBMEHHOH (hopme
KoMmMyKkaTHBHBIE: KOHTPOIUPYIOT
JICHCTBUS IapTHEPA
Tema 3. Hemeranbi(284.)
29. | OOmag OOmmas XxapakTepuCTHKa HEMETAINIOB: | Hayuamca: naBath onpenencaus | PeryjasiTuBHbIe: DopMHpOBaHUE
XapaKTePUCTHKA ronoxernne B Ileproamdaeckoit TIOHSTHSIM [Tmarupyrot CBOM JICHCTBHS B CBA3H C | FOTOBHOCTH M
CHCTEME XUMHUYECKHIX DJIEMECHTOB «ATEKTPOOTPHUIIATEIIEHOCTEY « TIOCTAaBJICHHOH 3a7]aueil ¥ YCIOBUSIMH | CITOCOOHOCTH K
HEMCTaJLIOB . N. MenneneeBa, 0COOCHHOCTH aJUIOTPONHUSD XapaKTepU30BaTh €€ peleHust 00y4eHHIO U
CTPOEHHMSI aTOMOB, HEMETaJLIbI N0 UX nonokeHuto B | Ilo3HaBaTeabHbIE: CaMOpa3BUTHIO U




aNeKTpooTpunaTensHocTh (J0) Kak
Mepa «HEMETAJUTUYHOCTI, psia D0.

TIICX3 [I.1.Menneneena,
OITUCHIBATH CTPOCHHE

CtaBsT 1 GOPMYIUPYIOT LUETH U
po0JIeMBI YpOKa

CaMOO6pa3OBaHI/IIO Ha
OCHOB€ MOTHBAIIUN K

Kpucrannuyeckoe ctpoeHue (hm3mdIeckue CBOMCTBA KommykaTuBHBIE: 00yUYCHHIO U
HEMETAJJIOB — TPOCTHIX HEMETAIIJIOB, O0BICHATH AJIeKBaTHO UCTIONB3YIOT PEUYEBHIC ITO3HAHHIO
BeuiecTB. Ayorponus. dusnyeckue 3aBUCUMOCTh CBOICTB cpencTBa st 3 heKTHBHOTO
CBOMCTBa HEMETAJIJIOB. HEMETAJIJIOB OT UX IOJIOKCHUS pelIeHns KOMMYHUKATUBHBIX 3a]1a4
OTHOCUTENBHOCTH MOHATHH «MeTai | [ICXD
U «HEMETaJLI» JI.l.MeHneneeBa;cocTaBisTh
Ha3BaHUS COCAUHEHUI
HEMETaJIOB 1o (hopMyIie U
(hopMyI1 10 HA3BAHUIO, HAYYATCS
JlaBaTh ONpeaeeHHs
«QIIIOTPOIUS, «AJIIOTPOITHBIE
MOTU(HKALIANY.
THonyuam eo3moocnocmo
Hayuumuvcs: IPOrHO3UPOBATH
CBOICTBa HEM3y4YEHHBIX
9JIEMEHTOB U X COCTUHEHHU I Ha
OCHOBE 3HAHU O
MIEPUOIIYECKOM 3aKOHE
30. | OO1me XuMHUYeCcKue OO61mye XMMHYECKUE CBOMCTBA Hayuamcs: xapakTepu3oBaTh PerynsiTuBHbIC: PazBuBaroT
CBOMCTBA HEMETAJIJIOB CTPOEHHE HEMETAJUIOB, 00IIIHe ITocTanoBka y4eOHOM 3a7aun Ha OCO3HAaHHOE
XUMUYECKHE CBOMCTBA OCHOBE COOTHECEHHS TOTO, UTO OTHOIIICHHUE K CBOUM
HEMCTAIIIOB. HEMETAJIJIOB, OMKCHIBAThH OOIIHE W3BECTHO M YCBOCHO , M TOTO, YTO COOCTBEHHBIM
Hemeraiursl B XUMHYECKHE CBOMCTBA €llle HEM3BECTHO TIOCTYTIKaM
MIPUPO/IE U CIIOCOOBI HEMETAJIJIOB C TTOMOIIIBIO S3bIKa Ilo3HaBaTenbHbIE:
WX MTOJTYICHHUS XUMHH, COCTABIISTh YPaBHEHHUS BreiaBmkeHne THIIOTe3, X
XUMHYECKUX PEaKITHid, 000CHOBaHHE, 10KAa3aTEILCTBO
XapaKTEePU3YIOINX XUMUIECKIEe
CBOMCTBa HEMETAJIOB UX KommykaTuBHbIe:
COETMHEHUH Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam eo3moocHocmy 00CYKIIEHIH MTPOOIIEM, TIPOSBIISIOT
HAay4umuCs: POTHO3UPOBATH AKTHUBHOCTH BO B3aUMOJICHCTBHH ISt
CBOWCTBa HEM3YICHHBIX pemIeHns KOMMyHIUKATHBHBIX 1
3JIEMEHTOB M MIX COCTMHCHHUM Ha | TIO3HABATEIbHBIX 3a71a4
OCHOBE 3HAHHH O
MIEPUOITIECKOM 3aKOHE
31. | Bomopon ITonoxxenue Bogopoaa B Hayuamca: xapakTepu3oBatb PerynsiTuBHbie: DOopMHPYIOT
Ilepnoauueckoii cucreme BOZIOPOJ, 110 €T0 MOJOKEHUIO B Paznngaror crioco6 u pe3ynpTart KOMM YHHKaTUBHBIH

XUMHWYCCKHX 5JICMCHTOB

TICXD JI..1.Menneneena,

neicTBHS

KOMIIOHCHT B




J. Y. MenneneeBa. CTpoeHue aroma
U MOJIEKYJbl. OHU3MUecKue u
XMMHYECKHE CBOWCTBA BOJIOPOJIA, €T
TOJTyYCHUE ¥ TPUMCHCHHE.

JIab. onbIThI:

20. ITonyuenue

U paclio3HaBaHKe BOIOPOAa

XapaKTepU30BaTh CTPOCHUE
aToMa BOZOpPOIa, OOBICHSITH €ro
BO3MOJKHEIE CTEIIEHU OKUCIICHUS,
XapaKTePU30BaTh

(hu3MIecKre M XUMIYCCKHE
CBOWCTBA BOJOPO/IA, OOBSCHATH
3aBUCHMOCTh CBOICTB BOIOpO/IA
oT nonoxkenus ero B IICXD
JI.1.MeHnneneena, onuchiBaTh
nabopaTopHbIe U
MPOMBIIIJICHHBIC CIIOCOOBI
MOJIY4EeHHUS BOIOPOIA .

THonyuam eo3moocnocmo
Hayuumucsi: O0bSICHATD
JIBOMCTBEHHOE ITOJIOJKEHE
Bomopoxaa B I[ICXD
J.M.MeHnaeneeBa, rpaMOTHO
o0paraTbcs C BEIeCTBaMU B
MOBCEIHEBHOM KU3HU

IlosnaBaTenbHBIE:

Btanetor o0mmM npuemMoM peneHus
3a1a4

KommykaTuBHbI€:
JloroBapuBaroTCsi O COBMECTHOU
JIESITEbHOCTH T10J] PYKOBOJICTBOM
yauTens

oOIIeHUN U
COTPYIHUYIECTBE CO
CBEPCTHUKAMH B
nporiecce
00pa3oBaTenpHON
JIEATENLHOCTH

32.

Bonma

Crpoenune monekynsl. Bogoponnas
XHMUYecKas cBsa3b. Du3nyeckue
CBOIicTBa BOIBI. AHOMAJIMM CBOWMCTB
Bogbl. ['uapoduibHbIe 1
rupohoOHbIE BEIIECTBA.
XUMHUYEeCKHE CBOMCTBA BOJIBI.
KpyroBopot Bozsl B mpupoze.
Bomoouncrka. Asparys BOJBL.
BertoBbie GunbTphl. MUHEpaNbHBIE
Bombl. JlucTHIIMpOBaHHAs BO/IA, €€
TTONyYCHHE U IPUMEHECHHE.

JIab. ONbITHI:

21. HUccnenoBaHne MOBEPXHOCTHOTO
HATSDKEHHS BOJIBI.

22. PacTBOpeHHE NEpMaHraHaTa
Kallusl WM METHOTO KyIopoca B
Boze. 23. I'unpaTanms
00€3BO’KEHHOT O CcyIb(haTa

menu (I1). 24. VsroroBneHme
TUIICOBOTO OTIIEYaTKa. 25.
O3HaKOMIIEHUE C KOJUIEKIEH

Hayuamcs : xapakTepu3zoBath
CTPOEHHE MOJIEKYJIbI BOJIOPO/I,
(uznueckre U XUMHYECKUE
CBOMCTBA BOJBI, O0BSICHATE
aHOMaJIMHU BOJBI, CITOCOOBI
OYHCTKH BOJIbI, IPUMEHSITH B
OBITY QUIBTPBI U OYUCTKH
BO/IbI, MPABUIIBHO MCIOJIb30BATh
MUHEPAIbHYIO BOAY, BBIOIHSTh
pacyeTsl 0 ypaBHEHUSIM
XUMUYECKHUX PEAKLNMI,
MPOTEKAOIIHUX C YIACTUEM BOJIBL.
Tonyuam 603moacrHocnmo
Hayyumscsi: 00bEKTHBHO
OLICHMBATh WH(POPMAIIHIO O
BEILECTBAX U XUMHUYECKHUX
nporeccax, KpUTHISCKU
OTHOCHTBCSI K TICEBAOHAYIHOM
WHpOpMaIH,
HEJJ00POCOBECTHOM peKiiame

PerynsituBHbIe:

[InanupyroT cBOU ACHCTBUS B CBSI3U C
IIOCTaBJICHHOW 3a/1aueil U yCIOBUSIMU
ee pelIeHus

ITo3HaBaTenbHBIE:

CraBAaT 1 GOPMYIUPYIOT LETH U
npoOJIeMBbI YpOKa

KomMmykaTHBHBIE!

Kontponupyrot aeificTBus nmaptHepa

HNmMmeroT 1iesmocTHOE
MHPOBO33PEHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTH
HayK{




OBITOBBIX (PHIIBTPOB.
26. O3HaKOMJICHHE C COCTaBOM
MUHEPATBHON BOJIBI

33. | "anorensr: o0as OO01mas XxapaKTepUCTHUKA TaJIOTCHOB: Hayuamcsa: xapakrepu3oBathb PerynsiTuBHbie: [IposBrstoT
XapaKTePHCTHKA CTPOEHHE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOEHUE MOJEKYJI FaJIOT€HOB, [Tnanupyror CBOH Heﬁ(iTBPIH B CBSI3U C | DKOJIOTMYECKOE
U OCHOBHBIE COEIMHEHUS TAJIOT€HOB, OITMCHIBATh (PU3NYECKHE U MOCTaBJIEHHOM 3a7aueil ¥ yCIOBUSIMA | CO3HAHUE
ux cBoicTBa. KpaTkue cBeneHus o XUMUYECKHE CBOICTBA ee peleHus
xJope, 6pome, Grope u Hoxe. raJIOTeHOB Ha OCHOBE IHo3naBarenbHbIE:
IIpumeHeHue rajgoreHoB u HaOJTIOICHUI 32 UX CtaBar ¥ GopMyIHPYIOT ETH U
WX COeIMHEHUHN B HAPOJHOM MpeBpaIlEHUSIMU BO BpEMS npo0JIeMBI YpOKa
XO3SICTBE. JIEMOHCTPAIIOHHBIX OTBITOB, KommykaTuBHbI€!
JdemoncTpanuu: OOBSICHSTH 3aBUCUMOCTh CBOMCTB | AJIEKBATHO HCIIONB3YIOT peueBbIe
OO0pa3ibl rajJoreHoB — TaJIOTeHOB UX OT MOJIOKEHUS B cpenctBa st 3hHeKTHBHOrO
MpOCTHIX BeulecTB. BzanMopeiicTeue [ICXDS JI.1. Menneneera, peleHnss KOMMYHUKAaTUBHBIX 3a/1a4
rajoreHoB C HATPUEM, ATFIOMUHHEM. COCTaBJISITH (OPMYIIBI
BriTecHEHHUE XJIOpOM OpoMa MM Hofa | COCAMHEHH rajIoreHOB | IO
U3 PacTBOPOB UX Coyel (dhopMmynam JaBaTh Ha3BaHUS
COCMHEHUSIM TaJIOreHOB
THonyuam eo3moarcHocms
Hay4umsCcs: OCO3HABaTh
HEOOXOIUMOCTE COOJTFOIEHUS
IIPaBUJI SKOJIOTUYECKOU
6e30macHOCTH TIpU OOpaIIeHIH C
raJIOTeHAMHU
34. | Coenunenus OCHOBHBIE COeTMHEHHUS TaJIOT'€HOB! Hayuamca: yctanaBnuBaTh CBA3b | PeryJsiTUBHbIE: Bocnuranue
FJIOreHOB TaJIOTEHOBOIOP OB, CONU MEX]Ty CBOMCTBAMH COSAMHEHUH | YUHUTBHIBAIOT IPABUIIO B OTBETCTBEHHOTO
TaJIOTEHOBOOPOIHBIX KHUCIIOT. U UX TIPUMEHEHHEM, U3yJdaTh TUTAHUPOBAHUU M KOHTPOJIE crtocoba | OTHOLIECHHS K
JdemoncTpanuu: CBOICTBA COCIMHEHUN TaJIOT€HOB | PELICHUS HIpUpOLE
OO0pa3IBl MPUPOITHBIX B XOJI€ BBIITOJTHEHUS Ilo3naBaTenbHbIE:
COEIMHEHMI XJI0pa. 71a60paTOPHBIX OMBITOB , Hcnonp3yroT monuck HeoOX oauMoit
JIa6. ombIThI: Tonyuam 6osmoodicHocms uH(popMAaLUK IS BHITIOTHEHHS
27. KauecTBeHHas peakilus Ha Hay4umCcs: NCIOIh30BATh y4eOHBIX 3aJaHUi C UCTIOIb30BaHIEM
TaJIOTCHUI-HOHBI PHOOPETEHHBIE KOMIIETEHITHH y4eOHOM TUTpaTypsI
MIPY BBIOJTHEHUH TPOEKTHBIX KommykaTuBHbI€:
paboT 1Mo N3y4EeHHIO CBOMCTB U YUUTHIBAIOT pa3Hble MHCHHUS U
CIIO0CO0OB TIOTYICHUS 1 CTpeMSTCS K KOOPIMHAIINN
pacro3HaBaHusl COEAMHEHUI Ppa3JIMYHBIX MMO3ULUI B
TaJIOTCHOB COTPYIHUIECTBE
35. IMpakTHyeckas Perrenue skcriepuMeHTaNbHBIX 3a0ad | Hayuamca: oOpamatscs ¢ PerynsitTuBHbie: OBnaneHne

padora Ne4d

10 TEMC «Hoarpyr[r[a TaJIOIr'CHOB»

1a00paTOpHBIM 000pPYAOBaHNEM

OCYIIICCTBJ'I?HOT TIOIIAr OBEIN

HaBBbIKaMH IJIA




Perenue W HarpeBaTebHBIMU MPUOOpPAMH | KOHTPOJIb MO PE3yIbTaTy MIPAKTUIECCKOM
IKCIIECPHMEHTANIbHBIX B COOTBETCTBHH C TIPAaBUIIAMHU JESITETFHOCTU
TEXHUKH 0€30MaCHOCTH, Ilo3naBaTenbHBIE:
3aaa4 110 TEME o
OIMMKCHIBATH XMMHUECKUH [IpoBoasT cpaBHEHUE H
«Iloarpynma SKCIIEPMMEHT C TIOMOMIBIO SA3bIKA | KIACCH(PUKALHUIO TI0 3aJaHHEIM
TaJIOr€HOBY XHUMUH, Je7aTh BEIBOJBI TI0 KPUTEPHIM
pe3yabTaTaM 3KCIIePUMEHTA. KommykaTuBHBIE:
Tonyuam eo3modicnocme Haxopst obuiee perienne yueOHoH
HAayuumCsi: OCO3HABATh 3a1a4u
HEOOXOTUMOCTh COOJTFOICHHS
npaBui b u OT s coxpaHeHus
CBOCTO 37I0POBbS U
OKPYKAIOLIHX
36. Kucnopon CrtpoeHue aToMa U aJIJIOTPOITHUS Hayuamcs:, PerynassTuBHbIC: Ctpemienue K
KHCJIOPOJIa; CBOMCTBA U IPUMCHEHHE XapaKTepU30BaTh CTPOCHHE PaznuuatoT ciocod u pe3yabTaT 3JI0pOBOMY 00pazy
€ro aJUTOTPOITHBIX MOTU(DHKAIIHA. MOJIEKYJIBI KHCI0pPO/a, JIEUCTBUS JKU3HU
JIa6. onbITHI: COCTABJIATH XUMHUYUCCKHE IMo3naBaTeJbHbIE:
28. Ilomyuenne YpaBHEHHUS, XapaKTepU3YIOIIHe Biianetot o0mumm npuemMom pereHust
U pacro3HaBaHHUE KUCIOpoaa XUMUYECKHE CBOMCTBA 3a7a4
KUCIIOpPO/ia, OOBSICHSTh KommykaTuBHbIe!
IIPUMEHEHNE aJNIOTPOIIHBIX JloroBapuparoTcst 0 COBMECTHOM
Moau(pUKaALUMK KKCIOpo/a, JIESITEIPHOCTH 10T PYKOBOJICTBOM
OIMCHIBATH JIAOOPAaTOPHEIE U YauTeNns
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS KUCITOpOa .
Honyuam eo3modzrcHocms
Hay4umucs: TPaMOTHO
o0paraTbcs C BEIECTBaMU B
MOBCEIHEBHON XKU3HU
37. Cepa, ee (ngHLIeKI/Ie u CtpoeHne aToma u aJIOTpOIus cepsl; | Hayuamces:, PerynsituBHbie: DopMUPYIOT OCHOBBI
XUMHUECKHE CBOHCTBA U MIPUMEHEHUE XapaKTepHU30BaTh CTPOCHUE Pasnmuaatot crioco6 u pe3ynbprat 9KOJIOTHYECKOTO
. POMOMYECKON CEepHI. MOJIEKYIBI Cepbl OOBSICHSITH JEHCTBUS MBITIICHUS
CBOMCTBA JemoncTpanuu: 3aBUCHMOCTH CBOMCTB cephl oT ee | Ilo3HaBaTeabHbIE:

BsaumoneiictBue cepsl

C MeTaJIaMH, BOIOPOIOM H
KHCIIOPOOM.

JIab. onmbITHI:

29. T'opeHne cepbl Ha BO3yXe U B
KHCIIOPOAE

nonoxkenuns B [ICXD JI. 1.
MenpgeneeBa, COCTaBISITL
XUMHYECKHE YPaBHEHUS,
XapaKTePU3YIOIINEe XUMITIECKIE
CBOWCTBA CEpPHI, OOBACHSITH
TIPUMEHEHNE aJUTOTPOITHBIX
MOJU(PUKAIAN CePBI

Branetot o0muM npueMoM peneHus
3agad

KommykaTuBHbIe:
JoroBapuBaroTcsi 0 COBMECTHOM
JIEATENILHOCTH, MIPUXO.IS K 00IIeMy
PpEeLIeHII0




THonyuam 6o3mooicnocms
HAYy4umsCsi: TPaMOTHO
00pamaTbcs ¢ BEMeCTBAMU B
MOBCEAHEBHOM )KU3HU

38. | CoenuHeHus cepbl Oxcwuner ceprl (IV) u (VI); ux Hayuamcs:, PerynsiTuBHbie: DopMUPYIOT UHTEPEC
MOTy4YeHHUE, OIUCBIBATh CBOMCTBA Y4uTHIBaIOT IPaBUIIO B K KOHKPETHOMY
CBOICTBA U IPUMEHEHUE COEZIMHEHUI! cephl, COCTaBISATh TUIAHUPOBAHWH U KOHTPOJIE CrIocoda | XUMHYECKOMY
YpaBHEHHUS PeaKLui, peleHns 3JIEMEHTY, MOUCK
COOTBETCTBYIOUIUX «IETIOUKE» Ilo3naBaTenbHbIC: JIOTIOJTHUTENBHOU
MpeBpaleHui Hcrionp3yroT MoucK HeoOX 0JUMOi nHpopManum 0 HeM.
THonyuam eo3mooicHocme nH(popManuK 17151 BHITIOTHEHUS
Hay4umCcs: TPOTHO3UPOBATH yueOHBIX 3aJJaHU C HCTIOIb30BAHHEM
XMMHYECKHE CBOICTBA BELIECTB y4eOHOU TUTPaTypBhI
Ha OCHOBE MX CBOICTB U KommykaTuBHBIE:
CTPOCHUS KoHTponupytoT neiictBue mapTaepa
39. CepHa;[ KHUCIIOTa Kak CepHas KuCIIOTa KaK JIEKTPONUT U ee | Hayuames:, PerynsiTuBHbIC:
SNEKTPOIIAT M €€ COJH COJIH, MX MPUMEHEHHE B HAPOJHOM OIHCHIBATh CBOWCTBA CEPHOMI Pagnma}oT Croco0 u pe3ysbTaT
XO3scTBE. KHUCIIOTBI, B XOZI¢ POBEIICHUS JEUCTBUSA
JeMoHcTpanum: 71a00paTOPHBIX OIBITOB , Ilo3HaBaTenbHbIE:
OO0pa3upl NPUPOIHBIX MPOBOJUTH KaYECTBEHHYIO Brazgeror o0mmM nprueMoM pereHust
coenuHeHuit cepbl. OOpaspbl peakiuo Ha cyinbdat - HoH 3a1a4
BaXXHEHIIMX U1l HAPOIHOTO THonyuam eozmoacrocmo KommykaTuBHbIe:
x03s1iicTBa CcyIb(aToB. Hayuumucs: XapakTepu3oBaTh JloroBapuBaroTcsi 0 COBMECTHOM
Jla0. onbIThI: 0coObIe CBOMCTBA JESITETFHOCTM, MIPUXOMAT K 001IeMy
30. CgoticTBa pa30aBiIeHHON CEpHOI KOHIIGHTPHPOBaHHOM CEpPHOI pernieHnto
KHCITOTBI KUCIIOTBI
40. CepHa}I KUCJIOTA KakK CepHas KHCIIOTa KaK OKHCITUTENb. Hayuamcsa :cocTaBnsTh PerynsituBHbie: HcnbiThIBaIOT
OKHCIIUTEb. IIpomsBoncTBO cepHOi KUCTOTH U ee | ypaBHeHHs OBP ¢ ydqactiem [InanupyroT cBOU NEUCTBUS B YyBCTBO T'OPJIOCTH 32
O —— IIPUMECHEHHE CEPHOI KHCIIOTEL, ONHCHIBATE COOTBETCTBUH C MOCTABICHHO POCCHICKYIO HAyKy
yd . 005acT TPUMEHEHUS CepHON 3aJadell ¥ yCIIOBUSMH €€ peaIn3aliy
NIPUMEHEHNUC CEPHOU KHCJIOTBI IosHaBaTeJbHbIE:
KHCIIOTBI Honyyam eo3modrcHocms Branetor o0muyM npueMoM penieHus
HAYYUmbCs.: TPUBOTUTH 3agad
MPHUMEPHI YPaBHEHHI PEeaKIuii, KommykaTuBHbIe:
JIeKAIMX B OCHOBE KonTonupyrot aelictBus napTaepa
MPOW3BOJICTBA CEPHON KHUCIOTHI
41. | IlpakTHYecKasi Pemennie skcniepuMeHTaNbHBIX 3a0a4 | Hayyamcs: oOpamaTses ¢ PerynsituBHbie: YMeroT ynpasiars

110 TEMC «Honrpyr[r[a KHCJI0pOaa»

71a00paTOpPHBIM 000pPYAOBaHUEM

OCYIIICCTBJ'I?HOT TIOIIAr OBEIN

CBOCH




padora Ne5 W HarpeBaTelbHBIMU IPHOOPaMH | KOHTPOJIb TI0 pE3yiIbTaTy MO3HABATEILHOH
Permrenme B COOTBETCTBHH C TpaBHIaMHU JIeSITeIbHOCTHIO
TEXHHUKH 0€30MaCHOCTH, IMoznaBaTenbHbIE:
SKCIICPUMEHTAIBHBIX .
OITMCHIBATH XUMUYECKHN CTposT peueBoe BHICKa3bIBaHUE B
3a1aq 1o TeMe SKCMIEPUMEHT C TIOMOIIBIO A3bIKA | YCTHOM M TMChbMEHHOM (opmMe
«Toarpynna XUMUH, JeNaTh BEIBOJBI MO
KHCIIOPOJIa» pe3yabpTaTaM 3KCIEpUMEHTA. KommykaTuBHbI€:
THonyuam 6o3mooicHocme Y4uTHIBaIOT pa3Hble MHEHHS U
HAy4umsCs: 0CO3HABATh CTPEMSTCS K KOOPANHALIUH
HEO00X0IMMOCTb COOJIFOJICHHUS Pa3IMYHBIX TO3UIMH B
npaBun b u OT 1is coxpaHeHus | COTpYIHHUYECTBE
CBOETO 3/I0POBbS U
OKPYKaIOLIHX
42. | A30T U ero cBOMCTBa CtpoeHue aToMa U MOJIEKYJbI a30Ta; Hayuamcs:, PeryasiTuBHbIE: DopMUpYIOT HHTEPEC
CBOMCTBA a30Ta KaK MPOCTOTr0 XapaKTepu30BaTh CTPOCHHE [InaHupyroT CBOM JEHCTBHUS B CBSI3U C | K KOHKPETHOMY
BEILECTBA aToMa M MOJICKYNbI a30Ta, MOCTABJICHHOMH 3a/jaueil U YCIOBUAMHU | XUMHYECKOMY
OOBSICHATH 3aBUCUMOCTh CBOWCTB | €€ peleHus AIIEMEHTY
a3oTa OT €ro MOJOKEHHS B ITo3HaBaTenbHBIE:
I[ICXD5 I.U. Menneneesa, CraBst u GopMyIUPYIOT LIENU 1
COCTaBJISITh XUMHUYECKHE po0IeMBI ypoKa
ypaBHEHHMS, XapaKTepPH3YIOLIUe KomMmykaTHBHBIE!
XMMUYECKHE CBOMCTBA a30Ta AJIEKBaTHO HCIIONIB3YIOT PEUECBbIC
Ionyuam 603moorcHocme cpenctsa s 3G PEeKTHBHOTO
HAy4umsCs: TPaMOTHO pelIeHus] KOMMYHUKaTHBHBIX 3a7a4
o0paratbcs C BEIeCTBaMU B
MOBCEIHEBHOM KU3HU
43. | AMMHAaK 1 ero AMMUax, CTpoeHre, CBOICTBa, Hayuamca: onvceiBath CBOMCTBa | PeryjsiTUBHbIE:
coemuuenus. Conu nonydeHue u npumeHenue. Comu aMMHMaKa B XOJI€ IIPOBEACHUS [TnanupyroT CBOM IEWCTBUSA B CBSI3H C
aMMOHHS, UX CBOMCTBA U 71a060paTOPHBIX OIBITOB, [IOCTaBJICHHOW 3a/1aueil U yCIOBUSIMU
aMMOHHA MIPUMEHEHHE. MPOBOJUTH Ka4ECTBEHHYIO €€ pelIeHHs
JIad. onbITHI: peaKUMIo Ha HOH -aMMOHHUS Ilo3naBaTenbHbIE:
31. N3ydeHne CBOCTB aMMHaKa. Tonyuam 6osmoodicnHocmo CraBar 1 GopMyIHPYIOT TN U
32. Pacrio3HaBaHue coneii aMMOHUS Hay4umCs: PUBOIUTH poOIeMbl ypoKa
MPHUMEPHI YPaBHEHHI PEeaKLuii, KommykaTuBHbIe:
JIeKAIMX B OCHOBE KonTponupyror nefictBust naptaepa
MPOMBIIIJIEHHBIX CTOCOO0B
TIOJTYYCHHSI aMMHUaKa
44. | Oxkcuasl a30Ta Oxkcumet azora(ll) u (1V) Hayuamcs:, PeryasTuBHbIE:

OITMCHIBATh CBOMCTBA
COCOUHEHUHN a30Ta, COCTABIIATh

YUuTBIBAIOT NPaBUIIO B
TUIAHUPOBAHUH U KOHTPOJIE criocoda




YpaBHEHHUS peaKLui,
COOTBETCTBYIOLIUX «LETIOUKE»
MpeBpalleHui

THonyuam eo3mooicHocmo
Hayuumbvcs: TPOrHO3UPOBATH
XUMHMYECKHE CBOMCTBA BEILIECTB

pemeHus
Ilo3naBaTenbHbIC:

Hcnonb3yroT MOUCK HEOOX OMMOit
uH(OpPMALIUK IS BHITIOTHEHHS
yueOHBIX 3aJJaHUH C HCTIOIb30BaHHEM
yueOHOM TUTPaTyphl

Ha OCHOBE MX CBOMCTB U KommykaTuBHbI€!
CTpOEHUS KonTtponupyror aelicTBue napTHepa
45. | A30oTHAs KUCJIOTAa KaK A30THas KUCJIOTA KaK JIEKTPONIUT, ee | Hayuamces:, PerynsiTuBHbie:
JIEKTPOIIAT, €8 CBOICTBA U IPUMEHEHHE. OIMUCHIBATh CBOMCTBA a30THOM PafnuqaroT croco0 ¥ pe3yabTaT
JdeMoHcTpanuu: KHCJIOTBI, B XOJI€ ITPOBEICHUS JIeUCTBHS
TIpUMCHCHHE OO0pa3iibl BaXKHEHIINX J1a00paTOPHBIX OMBITOB Ilo3naBaTenbHbIE:
JUIS HApOJHOT'O X03siicTBa HUTPATOB. | [lonyuam 6o3modcHOCHb BriageroT o0mmM npuemMom penieHus
JIab. onbIThI: Hay4umCs. COCTaBIATh 3a1a4
33. CBoiicTBa «IIETIOYKW MPEBpAILEHUH 10 KoMMmykaTHBHbBIE!
pa30aBiIeHHON a30THOW KUCIOTHI a3ory JloroBapuparoTcsi 0 COBMECTHOM
JEATEIILHOCTM, IIPUXOIAT K 06LueMy
pELICHUIO
46. | A30THAs KUCJIOTAa KaK A30THas KHCJI0Ta KaK OKUCIIMTEIIb. Hayuamcs :cocTaBisTh PerynsiTuBHbIC:
OKHCIIUTEID, €& Hutpatsl 1 HUTpUTHI, IpobIIeMa UX YpaBHeHUs OBP ¢ yuactuem [InanupyroT cBOU AEUCTBUS B
COZIepKaHUs B C/X MPOSYKLIHUH. A30THOM KUCIIOTBI, IPUMEHSTh COOTBETCTBHH C IIOCTABICHHON
ToTyHeHne A3oTHbIE y00peHUs COJIM a30THON KUCIIOTHI B 3a/1aueil U yCcIoBUSIMU €€ peai3alum
JeMoHcTpanum: MPAKTUYECKOH NEATENbHOCTH, Ilo3naBaTenbHbIE:
BzaumoneiictBue IIPOBOANTH KaUECTBEHHYIO Bianetot o0mmm npuemMom pereHus
KOHLIEHTPUPOBAHHOM a30THOMN pEeakLuIO Ha HUTPAT - UOH 3a7a4
KHCJIOTHI C MEJIBIO. Ionyuam eo3mooicHocme KommykaTuBHbIe:
JIab. onbIThI: HAyYUumbsCs. XapakTepru30BaTh KonTonmupytoT neiictBus mapTaepa
34. BzaumopeicTBue 0co0bIe CBOMCTBA
KOHLIEHTPUPOBAHHOM a30THOMI KOHLEHTPUPOBAHHOM a30THOM
KHCITOTBI C MEZIbIO KHCIIOTBI
47. cpoc(pop, CtpoeHne aToMa U aJIOTPOIHUS Hayuamca: PerynsituBHbie: DopMUpPYIOT UHTEPEC
CoeuHeHus ¢ocdopa, ceoiicTa 6enoro u XapaKTepHU30BaTh CTPOCHHE [TnaHupyYIOT CBOM IEWCTBHS B CBSI3H C | K KOHKPETHOMY
I KpacHoro (ocdopa, nx npuMeHeHne. | aroma (ocdopa, 0OBIACHITH TIOCTAaBJICHHOH 3a7adeil ¥ YCIOBUSAMH | XUMHUYECKOMY
bocdopa. Tlonsrue o OCHOBHBIE COSTUHEHHUS: OKCH]T 3aBHUCHMOCTH CBOMCTB (hochopa ee pemeHus AJIEMEHTY, TTOUCK
ocoprbIx docdopa (V) u oprodpocdopras kuc- | ot ero nonoxkenus B [ICXD JIL.U. | Mo3naBaTelbHble: JIOTIOJTHUTENBHOM
yI0OpeHUsIX nota, pocdarter. Docoprbie MemnneneeBa, COCTaBIATh CraBst 1 GOpMyTUPYIOT IENN | nHpopMannm o HeM.

ymoOpeHusl.
JdeMoHcTpanuu:
O06pa3ubl NPUPOJHBIX

XUMHYECKHE YPaBHEHUS,
XapaKTEePU3YIOIINEe XUMITIECKIEe
CBOICTBa a30Ta

poOIeMBI ypoKa
KommykaTuBHbIe:
AJIEKBaTHO HCIIONB3YIOT peUeBhIe




coeaunaeHU hocdopa. O6pasIs!
Ba)KHEHIINX [T HAPOJHOTO
X03sTiCTBa (pochaToB.

JIab. onbIThI:

35. Topenue gocdopa Ha BO3AyXE U B
KHCIIOPO/IE.

36. PacriozHaBanue Qocgatos

B pe3ysibTaTe MPOBEACHHS
71a00PATOPHBIX OIBITOB,
MPOBOJIUTH KAYECTBEHHYIO
peakiuio Ha ¢pocdat - HoH
THonyuam 603moarcHocmp
HAyuumoCsi: ONKCHIBATH
(husnyuecKre 1 XUMHUYECKHE
MPOIIECCHI, SIBISTFOLINAECS YaCThIO
KPYrOBOpPOTa BELIECTB B ITPUPOJIE

cpeactBa st 3HEKTHBHOTO
pelIeHUs: KOMMYHHKATHBHBIX 337124

48. | Yruepon CrtpoeHue aToMa U aJIJIOTPOITHUS Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: DopMuUpyroT
yriepoza, CBOWCTBa €ro CTPOEHHUE aToMa yrieposa, Paznuyaror cnoco6 u pe3ynbTar HHTEpecC K
Moau(UKaUi U UX PUMEHEHHE. OOBSICHSATH 3aBUCUMOCTb CBOWCTB | JIEHCTBHSA KOHKPETHOMY
JdeMoHcTpanum: yriepoaa OT ero MOJIOKEHUS B Ilo3naBaTesbHbIE: XHUMHUYECKOMY
IornomeHue yriieM pacTBOPEHHBIX I[ICX5 I.U. Menneneena, BriageroT o0mmM MpuemMoM pelieHus | 3JIEeMEHTY, TOUCK
BEIIIECTB WJIM ra3oB. BoccTaHOBNEHHE | COCTaBIATH XMMUYECKHE 3ama4 JIOTIOJTHUTENbHON
Me/IM U3 €€ OKCHA YTJIEM. YpaBHEHHsI, XapaKTepH3YIOI1e KommykaTuBHBIE: UH(DOPMALIIH O HEM.
JIab. onbIThI: XMMHUUYECKHE CBOKCTBA yriuepoaa | JloroBapuBaroTcsi O COBMECTHOM
37. T'openue yris B KUCIOPOAE Ionyuam 603mooicHOCMb JIEATENIbHOCTH 110]] PyKOBOACTBOM
HAy4umsCs. OIMCHIBATH YUUTENA
(uznueckre 1 XUMHYECKUE
MPOLECCHI, SBJISIOIIUECS YaCThIO
KpPYTrOBOpOTa BELIECTB B PUPOJE
49. | Okcuasl yriiepoaa Oxcunst yraepona (I1) u (IV), ux Hayuamecs:, PeryasiTuBHbIE: DopMUpPYIOT yMEHHE
CBOIfCTBa U IPUMEHEHHE OIMCBHIBATH CBOMCTBA OKCHJIOB YYUTHIBAIOT PaBHUIIO B UCIIONIb30BaTh 3HAHUS
yTJIeposia, COCTABIATh IUVIAHUPOBAHUH M KOHTPOIIE crocoda | B OBITY
YpaBHEHUS PEAKLUH, pelieHus
COOTBETCTBYIOIIUX «LIETIOUKE) Ilo3naBaTenbHbIE:
[IPEBPALLEHUN . IPOBOIUTH Hcnonb3yroT MOUcK HeoOX OIMOiA
Ka4eCTBEHHYIO PEAKLIHUIO 10 nHGOPMALUH JUTS BHITIOTHEHUS
Pacro3HaBaHUIO YIJIEKUCIIOTO y4eOHBIX 3aJJaHUH C HCTIOIb30BAHIEM
rasa y4eOHOM TUTpaTypsI
Tonyuam so3zmoorcnocmo KommykaTuBHbIe:
HAY4UumbsCs.: TIPOrHO3UPOBATH KonTponupyroT nelicTBre napTHepa
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOCHUS
50. | YromgpHas KUCJIOTA U YromnpHas xkucnora. Conu yroapHOH Hayuamcs: PerynsiTuBnbie: DopMUPYIOT YMEHHUSA

eé coium.
JKecTKOCTE BOOBI U

KHWCJIOThI. KaJIbIIUT, COAA, ITOTaIll, X
3HAYCHUE U MPUPOAEC U KU3HU
YCJIOBCKA.

JIaBaTh ONPEICNICHIS MTOHATHIM
«KECTKOCTB BOJBD» ,0IIUCHIBATH
CBOMCTBA YrOJIbHOW KHUCIIOTHI,

Paznngarot criocob u pe3ynpTar
IEUCTBUS
Ilo3naBarTejbHbBIE:

HCIIONB30BaTh 3HAHUS
B OBITY




CII0CO0EbI €8

JKecTkocTh BOABI U CIIOCOOEI ee

COCTaBJIAATh YPaBHCHUSA peaKHHﬁ,

Branetor o0muym npuemMoM peneHus

yCTpaHEHHS yCTpaHEHMUsL. COOTBETCTBYIOINX «LEMOYKe» 3a1a4
JdemoncTpauuu: MpEBPALIEHUH , COCTABIIATH KommykaTuBHbI€:
OO0pa3Isl MPUPOAHBIX COCTUHCHUN Ha3BaHMs COJIEH yrolbHON JloroBapuBaroTcsi 0 COBMECTHOM
yriepona. O0pa3isl BAKHEHIINX VI | KUCIOTHI, NESITETPHOCTM, TIPUXOMAT K 00IIEMY
HapOJHOT0 X03s5CTBa KapOOHATOB. MIPOBOJUTH KAYECTBEHHYIO peleHuto
JIab. onbIThI: peakuio Ha KapOoHAaT - HOH
38. Ilony4yeHue yronbHou KUCHOTEI U | Tlomyuam 6o3moocHocmy
u3zydeHue ee cBorcts. 39. Ilepexon Hayuumuvcs: TPOrHO3UPOBATH
KapOOHATOB B THIPOKapOOHATHI. XHUMHYECKHE CBOMCTBA BEILIECTB
40. Pa3noxeHue ruapokapooHaTa Ha OCHOBE MX CBOMCTB U
HaTpus CTPOCHU A
51. | Kpemuwmit CtpoeHue aToMa KpeMHUS; Hayuamcs:, PeryasiTuBHbIE: dopmupyror
KPHUCTATIMYECKUIM KPEMHHUH, ero XapaKTepu30BaTh CTPOCHHE AJIEKBaTHO BOCTIDUHUMAIOT UHTEpeca K
CBOMCTBA U IPUMEHEHUE aToMa KpeMHUs, OOBIICHITh MPEITI0KEHNS U OLEHKY YUHUTENS U KOHKPETHOMY
3aBHCUMOCTh CBOMCTB KpEMHUA OJHOKJIaaCHHUKOB XUMHUYECKOMY
ot ero nonoxenud B [ICXD JI.LU. | Ilo3naBaTeqbHbIE: 3JIEMEHTY, ITOUCK
MeneneeBa, COCTaBIISATh Bei6oupator Hanbosnee a3pdexTuBHbIe | ITOMOIHUTEIHHOU
XUMHYECKHE YpaBHEHUS, CIOCOOBI pelIeH s 3a1a4, uHpopMaLnK 0 HEM.
XapaKTePU3YIOIINEe XUMHYECKHE | KOHTPOJIHPYIOT U OLEHUBAIOT
CBOWCTBA KPEMHHUS MIpoIIecC M Pe3ybTaT AeITENbHOCTH
THonyuam eo3moarcHocms KommykaTuBHbI€!
Hay4umucs: TPaMOTHO JloroBapuBaroTcs 0 pacupeneieHnn
o0paraTbcs C BEMIeCTBaMU B (hyHKIMI ¥ polieit B COBMECTHOM
MTOBCEIHEBHON JKU3HU JIeSITETbHOCTH
52. | CoenvHEHUs KPEMHUS Oxcun kpemuus (IV), ero mpupoxnsie | Hayuames:, PeryasiTuBHbIE:
pazHoBUIHOCTH. CHITMKATHL. OIMMCHIBATh CBOICTBA OKCHIA YUHTHIBAIOT MPaBUIO B
3HaueHne COeAMHEHNH KPEeMHHUS B KpPEMHHS, COCTABIISATh YPaBHEHUS | TUIAHUPOBAHWHU M KOHTPOJIE crrocoda
JKMBOM U HEXXUBOW MTPUPOJIE. peaKuuid, COOTBETCTBYIOLIUX pelieHus
JeMoHCTpanuu: «IUENOYKe» NPEBPALECHUN . Ilo3naBaTenbHbIE:
OO0pa3IIsl IPUPOAHBIX COeTUHEHUH MIPOBOJHUTH KAYECTBEHHYIO Hcnonp3yroT mouck HeoOX oauMoit
KPEMHHSL. PeakIio Ha CHJINKAT - HOH uH(popMAaLUK IS BHITIOTHEHHS
JIa6. onbIThHI: Tonyuam sozmoorcnocmo y4eOHBIX 3aJJaHUi C UCTIOIb30BaHIEM
41. IlomygeHre KpEMHEBOH KHCIOTHI Hayuumuvcs: TpOrHo3upoBaTh y4eOHOM TUTPaTyphI
U U3YYEHHUE €€ CBOWCTB XUMHUYECKHE CBOMCTBA BEIIECTB KommykaTuBHbIe:
Ha OCHOBE MX CBOMCTB U YUuTBHIBAIOT pa3HbIE MHEHUS U
CTpOCHUS CTpeMSTCS K KOOPIMHAIINN
Pa3JIMYHBIX MTO3ULUI B
COTPYIHUIECTBE
53. | Cunukartuas TlonsiTve O cCUNMMKATHOMN Hayuamcsa: npakTuueckomy PerynsitTuBHbie: DopMUpyIOT




MIPOMBIIIIICHHOCTh NpOMBINIIEHHOCTH. CTeKI10, IEMEHT, MIPUMEHEHHUIO COEANHEHUN Paznuyaror coco6 u pe3ynbTar MIOHUMaHHe
KepaMHKa. KpEeMHUSA JiercTBus 0COOEHHOCTE! JKNU3HH
JdeMoHcTpanuu: Tonyuam eo3modrcnocmo Ilo3naBaTenbHbIC: U TpyJa B YCIOBHAX
OOpa3usl cTekna, KepaMUKH, IEMEHTa | Hay4umscsi: TPOrHO3UPOBATH Banetor oOmmm npueMoM pemeHus | HHpOpMaTH3aluu
XUMHMYECKHE CBOMCTBA BEILIECTB 3a1a4 obmecTBa
Ha OCHOBE X CBOICTB U KommykaTuBHbI€!
CTPOEHUS JloroBapuBaroTCsi O COBMECTHOM
JIESITEIbHOCTH 0] PYKOBOJICTBOM
yauTens
54. | lIpakTHyeckas IMony4yenue, cobupanue u Hayuamcs: obpammatscs ¢ PerynsiTuBHbIe: OgsnajneHue
padora Ne6 pacrno3HaBaHue nabopaTopHbIM 00opyaoBanueM | OCyIIECTBISIOT MOMIAT OBBIH HaBBbIKaMHU JJI51
il rasoB W HarpeBaTelbHBIMU IPHOOPAaMHU | KOHTPOJIb 110 pE3yNIbTaTy IIPAKTUYECKON
OﬂyquHe, B COOTBETCTBUHU C IIpaBUIaMU JACATCIIbHOCTHU
cobupaHue u TEXHHUKH 0E30MacHOCTH, IMo3HaBaTeabHBIE:
pacCiio3HaBaHUEC ra3oB ONKCHIBATH XUMHUYECKUI CTposT peueBoe BbICKa3bIBaHUE B
OKCTIEPUMEHT C TIOMOIIIBIO SI3bIKa | YCTHOW M NMCbMEHHOH (opme
XMMUH, J1eNIaTh BHIBOJBI TIO KoMMmykaTuBHbBIE!
pe3ysibTaTaM KCIEPUMEHTA. Y4UTBIBaIOT pa3Hble MHEHUS U
Tlonyuam 6o3moorcnocmo CTPEMSITCS K KOOpAUHALUU
Hayuumuvcs: 0OCO3HABaTh Pa3JINYHbIX NTO3ULUI B
HEOOXOIUMOCTE COOJIFOIEHUS COTPYIHUYECTBE
npaBuwi b u OT s coxpaneHus
CBOETO 370POBbSI U
OKPYKaOLIMX
55. | O0o01IeHue mo Teme Hayuamca: o000mate 3HaHus 1 | PerynasituBHbIe: Beipaxkarot
«HeMmeTaibi» MPEACTABIATh UX CXeM, Tabnul, | BHocAT HE0oOXOAMMbIe KOPPEKTHUBHI B | aIeKBaTHOE
[IPE3EHTALMN JICHCTBUE MOCIIE €r0 3aBEPIIEHNUS HA | TOHUMAHUE NPUIHH
OCHOBE €r0 y4eTa CICIaHHbIX ycnexa u Heycrnexa
oo oK yaeOHOI
IHo3naBarenbHbIe: JIEeSITENbHOCTH
CtposT peueBoe BhICKa3bIBaHUE B
YCTHOI U THCBMEHHOI popme
KommykaTuBHbIe:
Koppektupyrot neicTBusi napTHepa
56. KonTpoabHnas KoHTpons npeaAMETHBIX U Hayuamcsa: npumMeHsITh PerynsiTuBHbBIE: OCYIIECTBISIOT [IposBisitoT
pa6ora Ne3 o Teme METaNpeIMETHBIX YIeOHBIX ISHCTBUN | TONyYeHHBIE 3HAHUS 1 MOLIArOBBIA M UTOTOBBIA KOHTPOJIb OTBETCTBEHHOCTH 32
no teMe «Hemeramibn chopMHUpOBaHHBIE YMEHHS IS 0 pE3YNbTATy pe3ynbTaThl

«HemeTamis»

penreHns yaeOHBIX 3a71a4

IHo3naBarenbHbIE:
CTPOSIT pedeBOe BHICKA3HIBAHHEC B
YCTHOM W IUCBMEHHOH opme




KoMMyKkaTHBHBIE: YIUTHIBAIOT
pa3Hble MHEHHUS U CTPEMSTHCS K
KOOpJMHAIINH PA3JIUYHBIX MMO3UIUI B
COTPKYIHUYECTBE

Tema 5. O6001mIeHUe 3HAHNI 0 XUMHHU 32 Kypc 0CHOBHOM mKoJibl. [loaroroBka k urorosoii arrecranmuu ('MA) (104.)

57. | Ilepuoanveckuii Ilepuoauueckuii 3akoH U Hayuamcs: 06001math PeryasiTuBHBIE: [IposBrsitoT
3aKOH U ITepnoauueckas cucrema WH(POPMAIIUIO TI0 TEME B BHIC [TnanupyroT cBOU JEUCTBUS B OTBETCTBEHHOCTH 3a
XUMUYECKHX DJIEMEHTOB CXEM, BBITTOJIHATH TECTOBBIE COOTBETCTBHH C IMOCTaBJICHHON pe3ynbTar
Tlepuosmyeckast . N. MenpaeneeBa. ®dusnueckuit 3aJIaHUS 3ajlaueil ¥ yCIIOBUSIMU €€ peann3aiun
CchcTeMa CMBICIT TIOPSIZIKOBOTO HOMEpa ITo3HaBaTejIbHBIE: CTABAT
)1. W. Menyeneena B 3JIEMEHTa, HOMEPOB Neproaa u 1 QOpMYIUPYIOT LEH U ITPOoOIIeMbI
CBETE TCOPHH TPYIIIBL. YpOKa; OCO3HAaHHO U MPOU3BOJIEHO
CTpoeHI/IH aToMa CTpOAT B yCTHOI/I U MUCBMCHHOU
hopme
KomMMyHuKaTHBHBIE!
Bnagenue MoHonornyeckomn u
JIMaJIoruueckoil Gopmamu peuun
58. | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcsa :0600mats PeryasiTuBHbIe:
M3MEHEHUS CBOMCTR W3MEHEHUS CBOMCTB 2JIEMEHTOB U UX uH(popMaluIo 10 TeMe B BUJIE Paznuyator crioco0 u pe3ynbrart
COCAMHEHUH B MEpUoIax U IPYMIax B | CXEM, BHIIOJIHITH TECTOBYIO JIeHCTBUS
SJIEMCHTOB fI ux CBETE MPEICTaBICHUI O CTPOCHIH pabory, IMo3HaBaTenbHbIE:
COC/IMHCHUH B ATOMOB DJIEMEHTOB. 3HAYEHHE BrazieroT oOIIMM TIPHEMOM pelIeHHS
nepuoaax u rpymmax IIepunoguueckoro 3akoHa 3a71a4
B CBETE KommykaTuBHbIe:
IIPEACTABICHHIT O JloroBapuBaroTcsi 0 COBMECTHOI
JIESITETFHOCTH TI0J] PYKOBOJICTBOM
CTPOCHHU aTOMOB
yauTeNns
SJIEMEHTOB. 3HAUECHUE
HCpI/IOI[I/I‘-ICCKOFO
3dKOHa
59. | Buabsl xuMudeckux Bunsl xumudeckux cBsI3ei U THIIBI Hayuamcsa: 060o0mats PerynsiTuBHbie:
CBSI3eH M THIIBI KPHUCTAJUTHIECKUX PEIIETOK. MHPOPMAIIIIO TI0 TEME B BHIE Paznmugator criocod u pe3ynbprat
B3auMocBs3b CTPOEHUS U CBOMCTB TaOIUIIBI, BHITIOHATH TECTOBYIO IEUCTBHUS
KpUCTAITNINYCCKUX .
BEIIIECTB paboty IMo3HaBaTeabHbIE:
PpCIICTOK. BrasieroT o0IMM IPHEMOM PelieHHUs
BzauMocBsa3b 3a1a4
CTPOEHHUS U KommykaTuBHbIe:
CBOICTB BEIECTB KonTponupyrot neiictBust napuepa
60. KJ]aCCI/I(I)I/IKaHI/IH Knaccudukarms XuMiuaecKux Hayuamcsa: o606mats PerynsitTuBHbie:




XUMHUUYECKUX PEaKIil
10 Pa3JIMYHBIM

peaKuuii o pa3IMYHBIM IpU3HAKAM
(4mcio ¥ cocTaB pearupyrommx 1
00pa3yromuXxcs BeIEeCTB; HAININE

I/IH(I)OpMaHI/IIO Imo TCM€ B BHUJC
CXCM, BBIIIOJIHATH TCCTOBBIC
3aJaHus

Pazmuyatot crioco0 u pe3ynbrat
neicTBHS
ITo3naBaTenbLHBIE:

IIPU3HAKAM. .
TpaHUIBI pa3zena ¢as; BrnaneroT oOmmmM npreMoM perieHus
TEeTu10BoH 3((PeKT; n3MEHEHHE 3a1a4
CTETICHEH OKUCIICHHS aTOMOB; KommykaTuBHBIE:
UCIIOJIb30BAaHKUE KaTaIN3aTopa; JloroBapuBarOTCs O COBMECTHOM
HaTpaBJICHUE IPOTCKAHNSA). JIESITETLHOCTH T10J] PYKOBOJICTBOM
YUUTENs
61. | CkopocThb CKOpOCTh XUMUYECKUX PEAKIIUN U Hayuamcs: 06001math PeryasiTuBHBIE: HmeroT nienoctHoe
XUMHYECKHX PEaKIUil (hakTOpBI, BIUSAIONINEC HA HEE WH(POPMAIIUIO TI0 TEME B BHIC Paéﬂl/l'{aIOT Croco0 ¥ pe3ynbTaT MHUPOBO33PEHUE,
CXEM, BBIIIOJIHATH TeCTOByIO JCHUCTBUS COOTBeTCTByIOH_Iee
paboty IMo3naBaTeJbHbIE: COBPEMEHHOMY
BrageroT o0mmM npueMoM petieHus | ypOBHIO pa3BUTHS
3a1a4 HaYKH
KommykaTuBHBIE:
KoHTponupyIoT eiicTBUs napTHEpa
62 | duccorumaius WonHbIe ypaBHEHUS pEAKIIUH. Hayuamca: o600math PeryasiTuBHbIe:
3JICKTPOJINTOB B uH(opMaLuIo 10 TeMe B BUJIE Pagnma}oT Croco0 u pe3ysbTaT
CXEM, BBIIIOJHSTH TECTOBYIO JIeHCTBUS
BOZIHBIX pacTBOpax. paboty IMo3HaBaTenbHbIE:
Honnble ypaBHEHHS. BiajeroT o01MM IPHEMOM PELICHHUs
3a7a4
KommykaTuBHbIe:
KonTtponupyrot aeficTBus mapTHepa
63 | OKUCIUTEIBHO- OBP Hayuamcs: 06001maTh PerynsituBHbIe:
BOCCTAHOBHUTE/IELHEIE uH(popMaIuio 1Mo TeMe B BUjIE Paznuuatot crioco0 u pe3ynbpTat
CXEM, BBIIIOJHSTH TECTOBYIO JEHCTBUS
PCaKIuu. .
paboty IMo3HaBaTenbHbIE:
Brnagetor o0mmM IpueMoM perreHus
3a1a4
KommykaTuBHbI€:
KoHTponupyroT neicTBusl napTHEPA
64. K_]'[aCCI/I(bI/IKa]_H/I}{ u IIpocTeie U CNOXKHBIE BELIECTBA. Hayuamca: o6o0mats [IposBnstoT
CRBOIICTBA MeTtanisl B HEMETAJITBI , COCTaB, WHPOPMAIIIIO TI0 TEME B BHIE IOOpO’KENaTeNbHOCTh
KIaccu(uKaIms CXEM, BBITTOJHSTH TECTOBYIO ,OT3BIBUUBOCTH, KaK
HEOPraHMHICCKHUX paboty TTOHUMAaHWE TYBCTB
BCIICCTB JPYTUXTTIONeH u
COTIEPEKUBAHHUE M
65. | 'eneTuueckue I'enetuyeckue psnpl MeTaIa U Hayuamca: o600mats PerynsitTuBHbie:




pAabl MeTaaa
U IIEPEXOJIHOTO
MeTaua

nepexXoaAHOoro Merajia.

HH(OPMALIUIO 110 TEME B BUJIE
CXEM, BBIMOJIHATH TECTOBYIO
paboty

Pazmuyatot crioco0 u pe3ynbrat
neicTBHS

ITo3naBaTenbLHBIE:

BrnaneroT oOmmmM npreMoM perieHus
3aJa4

KommykaTuBHbI€:
KonTtponupyror aeiicTBus napTHepa
66 T'egeTnueckue PAIBI I'enetnyeckue psspl HEMeTaLIa Hayuamcs: 06001math PerynsiTuBHbie:
HeMeTaJLJIOB. WH(POPMAIIUIO TI0 TEME B BHIC Pazmuyatot crocod u pe3ynbrat
CX€M, BBINOJHSTH TECTOBYIO JercTBus
paboty Ilo3naBaTenbHbIC:
Briazerot o0IMM MPUEMOM PEIICHHSI
3a1a4
KoMMmykaTHBHbBIE!
KoHTponupyIoT eiicTBUS napTHEpa
67. | Tpenunr- TpeHUHr-TeCTUPOBaHUE 110 PerynasiTuBHbIC: Bripakator
TECTHPOBAHHUE IO BapuaHTaMm [ 1A nponuibx JeT u Pagnma}oT croco0 ¥ pe3yabTaT aJIeKBaTHOE
JIEMOBEPCUH JEUCTBUSA MOHUMaHHE PUYNH
BapuanTam ['A ITo3HaBaTenbHBIE: ycrexa 1 Heycrexa
NpouUIBIX JET 1 Biajieror 00IMM IIPHEMOM PelieHUs | yueOHOM
AEMOBEPCUHA 3aJ1a4 JEIATEIbHOCTU
KomMmykaTHBHBIE!
KonTtponupyrot aeiicTBus nmapTHepa
68. KonTpoabHasn TecTupoBaHue 110 BapuaHTaM Hayuamcsa: npumeHsTh PerynsiTuBHBIE: OCYILIECTBISIOT
paGora Ned I'MA nemoBepcun MOJIyYEHHBIE 3HAHUSA U [OLIArOBBI M UTOTOBBI KOHTPOJIb

copMUpOBaHHBIC YMEHUS IS
pemnieHns yaeOHbIX 3a1a4

TI0 pe3yabTaTy
INo3HaBaTeabHBIE:

CTPOSIT peYeBOE BHICKA3bIBAHHE B
YCTHOM U MIHCBMEHHOI popme
KommykaTuBHbIe:

DopMyaHPYIOT COOCTBEHHOE MHEHHUE
Y MTO3ULIUIO




Ilnanupyemble pe3yJbTaThbl 00yUeHUs:

BbpInyCKHUK HAy4YUTCH:

* OIMCBHIBATh CBOMCTBA TBépIH)IX, KHUAKHUX, F8,3006p8,3HI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKHU,

® XapaKTepu3oBaTh BEUICCTBA 110 COCTABYy, CTPOCHHIO U CBOfICTBaM, YCTaHaBJIMBATb MPUYNUHHO-CIICACTBCHHBIC CBA3H MCKIY JaHHBIMU
XapaKTCPUCTUKAMU BCIICCTBA,

* PaCKpbIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX IIOHATUH «aTOM», «MOJIEKYJa», «XUMUYECKUH DIEMEHT), «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY,
«BAJICHTHOCTH), UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XHUMUU;

* 1300paXkaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIBI0O XUMUYECKUX (POPMYJ U CYIIHOCTh XUMHUYECKUX PEAKINI C MOMOIIBI0O XUMHUUECKUX
YPaBHEHU;

* BBIYHCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYFO MACChI BEIIECTB, a TAKKE MACCOBYIO JOJIFO XUMHUYECKOTO 3JIEMEHTA B COCUHEHUSAX JIJIS
OII€HKHU UX HpaKTI/I‘IeCKOfI 3HAYUMOCTH,

¢ CpaBHHUBATH 110 COCTAaBy OKCH/JIbl, OCHOBAHUS, KUCJIOTEI, COJIU,

* KJ1TacCU(UIPOBATh OKCUIbI U OCHOBAHHMS 110 CBOWCTBAM, KMCJIOTHI ¥ COJIU TI0 COCTAaBY;

* [10JIb30BAThCS 1A0OPATOPHBIM O0OPYJOBAHNEM M XUMUYECKOH MOCYAOH;

* IPOBOJIUTH HECJIOKHBIE XUMUYECKHE OTBITHI M HAOIIOICHHS 3a N3MEHEHUSAMU CBOMCTB BEILIECTB B IIPOLIECCE UX MPEBPALCHUI; COONII0IAaTh TpaBUiIa
TEXHUKU 0€30MaCHOCTH ITPU MPOBEAECHUH HAOMIOACHUN U ONIBITOB;

* pa3In4aTh HKCIEPUMEHTAIBHO KMCIOTHI U IIEIOYH, M10JIb3YSACh HHANKATOPAaMH; 0CO3HAaBaTh HEOOXOJUMOCTb COOIOICHUSI Mep 0€30MacHOCTH MPH
0OpalIeHUH C KUCIOTaMH U IIEJI0YaMHU.

* pacKpbIBaTh CMBICII IeproanyecKoro 3akoHa /. 1. Menneneesa;

* OIMCBIBATh U XapaKTepU30BaTh TAOIMYHYIO (OPMY MEPHOJUUECKON CUCTEMBI XUMUYECKUX IEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX AJEP U PACIPEAEICHUE YUCIIA DIIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SAM aTOMOB XMMHUYECKUX IEMEHTOB MaJbIX
IIEPUOJIOB NIEPUOINYECKON CUCTEMBI, @ TAK)KE KU U KaJIbLIKS;

* pa3nuyaTh BUJbl XMMUYECKOM CBSI3U: HOHHYIO, KOBAJCHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETIOISAPHYIO U METAJUIMUECKYIO;

* 1300pakaTh 3JIEKTPOHHO-UOHHBIE (DOPMYIIbI BEIIECTB, 00Pa30BAHHBIX XMMUUYECKHUMHU CBA3SIMU PA3HOTO BUJA;

* BBISIBJIATH 3aBUCHMOCTb CBOMCTB BELIECTB OT CTPOCHMSI UX KPUCTAJUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKUX;

* XapaKTepU30BaTh XMMUYECKHE JIEMEHThI U UX COEMHEHUS Ha OCHOBE IOJIOKEHMSI SJIEMEHTOB B IEPHOJUUECKON CUCTEME U 0COOEHHOCTEH cTpo eHus
UX aTOMOB;

* XapaKTepU30BaTh HAYYHOEC U MUPOBO33PEHUECKOE 3HAYCHHUE TIEPUOIUYECKOTO 3aKOHA U IIEPUOAUUECKON CUCTEMBI XMMUYECKUX DJIEMEHTOB

. U. MenneneeBa; * 00bACHATh CYyTh XUMHUYECKUX MPOLIECCOB U X MPUHLIUITHAIBHOE OTINYHE OT (PU3NUECKUX;

* HAa3bIBaTh [IPU3HAKHU U YCIOBUS IIPOTEKAaHUSA XUMUUECKUX PEaKLIUM;



* YCTAHABJIMBAThH MPUHAIICKHOCTh XUMHUECKOW PEAKIIUH K ONPEACIEHHOMY THITY IO OJHOMY M3 KJIACCH(PUKAIMOHHBIX PU3HAKOB: 1) MO YHCIy U
COCTaBy MCXOTHBIX BEUIECTB U MPOIYKTOB PEAKIIUH (PEAKIINU COSANHEHHS, PA3TIOKEHHS, 3aMEIIEeHIsI 1 00MEHa); 2) 1O BBIICICHUIO HITH MOTIIOMICHUIO
TEIUIOTHI (PEAKIIMH 3K30TEPMUUECKHE U FIHAOTEPMUYECKHE); 3) M0 N3MEHEHHUIO CTENIEHEH OKUCIEHHSI XUMMUECKUX 3JIEMEHTOB (peaKkiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 110 00paTUMOCTH IpolLecca (peakuu oOpaTuMble 1 HEOOpaTUMBIE);

* COCTaBJISITh YPABHEHUS AIIEKTPOIUTUICCKON TMCCOIMAINN KUCIIOT, IIEI0YeH, COJICH; TOTHBIE U COKpalIEHHbIC HOHHBIC YPaBHEHUS Peaknii OOMeHa;
YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKIMH 10 (popMyaamM/Ha3BaHUSIM UCXOJHBIX BEIIECTB; ONPEAEATh UCXOAHbIE BEIIECTBA MO
(dhopmMynamM/Ha3BaHUSAM IPOAYKTOB PEAKIINH;

* COCTaBJISITh YPAaBHEHUS PEAKIINI, COOTBETCTBYIOIIMX MOCIEI0BATENBHOCTH («IIETI0YKE») MPEBPAIIEHUI HEOPraHMUECKUX BEIIECTB Pa3InyHbIX
KJIaCCOB;

* BBISIBJIATH B IIPOIIECCE IKCIIEPUMEHTA MTPU3HAKHU, CBUIETEIbCTBYIOLIUE O MPOTEKAHUN XUMUYECKON PEeaKIINH;

* IPAUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,;

* OIIPENIENATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U LIEJI0OUEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE pEaKUH, MOATBEPKAAIONIME HATNYUE B BOJHBIX PACTBOPaX BEIIECTB OT/AEIbHBIX HOHOB

* ONPEAETATh MPUHAIICKHOCTh HEOPraHMUECKMX BEIECTB K OAHOMY M3 U3YYEHHBIX KJIACCOB/TPYII: METAJIIbl M HEMETAJIbl, OKCH/Ibl, OCHOBAHHUS,
KHCJIOTBI, COJIU;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSM;

* ONPEAETATh BaJIEHTHOCTD U CTENEHb OKUCIEHHS SIEMEHTOB B BEILIECTBAX;

* COCTaBIIATh (POPMYJIbI HEOPTaHUUECKUX COSAMHEHUH 10 BAJICHTHOCTSM M CTEIIEHSM OKHCIICHHS JIEMEHTOB, a TAK)XKe 3apsilaM MOHOB, YKa3aHHBIM B
TabJIMIEe PACTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH;

* 00OBACHATH 3aKOHOMEPHOCTHU U3MEHEHUS GU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJIIOB M HEMETAJUIOB) U UX BBICHIMX OKCHJIOB,
00pa30BaHHbBIX IEMEHTAMU BTOPOTO M TPETHETO NMEPUOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOUCTBA, XapaKTEPHbIE /ISl TPYIIIT OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHUE CBOWCTBA, XapaKTEepHbIE JJIs KaXKJ0I0 U3 KIACCOB HEOPIaHUYECKUX BELIECTB: KUCIOT, OCHOBAaHUM, COJEH;

* IPUBOJUTH IPUMEPBI PEAKIUA, OATBEPKIAIOIIMX XUMUUECKHE CBOWCTBA HEOPIaHUYECKUX BELIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHHUN U COJIEH;

* ONPEAETATH BELIECTBO-OKUCIIUTEIb U BELIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKIUIX;

* COCTaBJISTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (U1 U3y4EHHBIX PEaKLUii) 10 MPeI0KEHHBIM CXeMaM PEeaKIHii;

* [IPOBOJIUTH JIAOOPATOPHBIE ONBITHI, TOATBEPKIAAIOLINE XMMUUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMUYECKHX BEILECTB;

BoinycKHUK noyuunm 603MO0MCHOCHb HAYYUMbCA:
* 2PAMOMHO 0OPAWAMBCS C BeUeCMBAMU 8 NOBCEOHEBHOU HCUHU,
* 0CO3HABAMb HEODXOOUMOCMb COONIOOEHUS NPABUL IKOI02UYECKU 6E30NACH020 N0BeOeHUs 8 OKpYJcaloujeli RpUpooHoll cpede;



* NOHUMAMb CMBLCTL U HEOOXOOUMOCb COONIO0EHUsI NPEONUCAHUU, NPedNlacaeMblX 8 UHCMPYKYUSIX NO UCNOIb308AHUIO IEKAPCME, CPeOCcma Oblmosol
Xumuu u op.;

* UCNOIL308AMb NPUOOPEMEHHbIE KI0Yesble KOMNEMEeHMHOCU NPU 8bINOIHEHUU UCCIe008AMENbCKUX NPOEKMO8 N0 U3VYEHUI0 C8OUCME, CNOC0D08
NOLYYEHUs. U PACNOZHABAHUSL BEUECE;

* pazeusams KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHOLb3YS CPEOCmEa YCMHOUL U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mekcmamu y4eOHuKa
U OONOTHUMENbHOUL IUMepamypo, CnpagoyHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCHb K YBANCEHUIO UHOU MOYKU 3PeHUs NPU 00CYHCOEHUU
Pe3yIbmamos 8blNOJHEHHOU pabombi;

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECMBAX U XUMULECKUX NPOYECCaX, KPUMUYECKU OMHOCUMbCS K NCE80OHAYYHOU UHDOpMayul,
HedoObpOCO8eCmHOLL peKiame, Kacaroweucs UCHONb308AHUS PA3TUYHBIX 8EUeCms.

* 0CO3HABAMb 3HAUEHUE MeOPeMULeCKUX 3HAHULL OISl NPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

* ONUCLIBAMb U3YUEHHble 00bEKMbL KAK CUCMEMbL, NPUMEHSS I02UKY CUCIEMHO20 AHANU3d,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCHIAX NEPUOOUYECKOU CUCEMbl XUMUYECKUX dTIEMEHMO8 OJisl 00BbACHEHUS U NPeOSUOEHUs. CBOUCME KOHKPEMHbIX
geuecms;

* pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCHb HOCPEOCMBOM YelyOIeHUsl 3HAHUL 00 UCMOPUYU CIMAHOBIEHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMUU, NePUOOUYECKO20 3AKOHA KAK 00HO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCHUNICEHUSAX HAYKU U MEXHUKU.

* COCMABAMb MONEKYIAPHBLE U NOJIHbIE UOHHbBLE YPAGHEHUSI NO COKPAWEHHBIM UOHHBIM YPABHEHUAM,

* IPUBOOUMb NPUMEPDL PEAKYUL, NOOMBEPHCOAIOUWUX CYUECTBOBAHUE B3AUMOCEAZU MENHCOY OCHOBHBIMU KNACCAMU HEOPSAHUYECKUX 8eUieCME,

* IPOCHO3UPOBAMb PE3YbMANMblL 8030€UCMEUS PA3IUYHBIX (PAKMOPO8 HA USMEHEHUE CKOPOCTU XUMUYECKOU PeaKyull,

* IPOCHO3UPOBAMb PE3YIbMAMbL 8030€UCHEUs PA3IUYHBIX (DAKMOPO8 HA CMEWeHUE XUMUYECKO20 PABHOBECUSL.

* IPOCHO3UPOBAMb XUMUYECKUEe CEOUCMBA BeUeCE HA OCHOBE UX COCMABA U CIPOEHUSL,

* IPOCHO3UPOBAMb CHOCOOHOCb BeUeCmed NPOSIGISMb OKUCIUMENbHbLE UL 60CCIAHOBUMENbHbIE CGOUCMEBA C YUEMOM CmeneHell OKUCIeHUs
INIEMEHMO8, BX00SAUUX 68 €20 COCMA8;

* BBIAGIAMb CYUECMBOBAHIUE 2EHEMUYECKOU 83AUMOCBA3U MeHCDY 8eUecmeamu 6 psioy: NPOCMoe 8euwecmso — OKCUO — SUOPOKCUO — COJlb;

* OPeaHU308b16aMb, NPOBOOUNMb VUEHUYECKUE NPOEKMbl NO UCCLEO08AHUIO CEOLICE 8EULeCME, UMEIOUUX BANCHOE NPAKMUYECKOe 3HAYEHUe.

Onucanue y4yeOHO-METOANYECKOr0 M MATEPHATbHO-TEXHHYECKOro olecneyeHust
Y4yeoHo — MeToAMUECKOE o0ecneueHue

1.IIpumepHas mporpaMMa OCHOBHOTO 00111ero o6pa3zoBaHus 0 XUMUU (0a30BbIi YPOBEHbD);

2.ABtopckas nporpamma O.C.I'abpuensina, cootBeTcTBytomas ®enepansHomMy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO
oOrmiero oOpazoBaHus U AoNyllieHHas MuHUCTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit deneparun (O.C.I'abpuensn [Iporpamma Kypca XumMuu Jyis
8-9 kmaccoB o0meoOpa3oBatenbHbIx yupexaenuit / O.C.I'abpuensn. — M.: lpoda, 2012r.).



3.I'abpuensn O. C., Ocmpoymos U. I'. HactonbHas kaura yaurens. Xumust. 9 k 11.: Mertoaudeckoe nmocooue. — M.: Ilpoda, 2010r

4. Xumust. 9 k 11.: KontposbHbie 1 mpoBepounbie padoThl K yueonuky O. C. 'abpuensna «Xumus. 9 / O. C. 'abpuensy, [1. H. bepeskun, A. A.
VYurakoBa u 1p. — M.: [Ipocda, 2009r.

S.I'abpuensn O. C., Ocmpoymos U. I'. I3yqaem xumuto B 9 k J1.: Jlunaktudeckune Mmarepuaisl. — M.: biwk tutroc, 2009r.

6.7 abpuensn O. C., Awykosa A. B. Pabouas terpans. 9 k 1. K yue6nuky O. C. I'abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

1.I'abpuenan O. C., Bockobounukosa H. I[1. Xumusi B TecTax, 3afaudax, ynpaxHeHusx. 8— 9 ki — M.: Ipoda, 2009r.

MarepuajibHO-TeXHHYECKOE ofecneyeHne:

Jyist 00ydeHus ydaniuxcsi OCHOBHOH IIIKOJIBI B COOTBETCTBUH ¢ TpeOoBaHUIMHU DetepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTeILHOTO CTaHaapTa
HE00X0IMMa peau3als JAeITeIbHOCTHOTO MoaX01a. JeaTeIbHOCTHBIN MOIX0,1 TpeOyeT MOCTOSTHHOM OTIOPHI ITpoliecca 00ydeHUsT XUMUN Ha
)IGMOHCTpaHI/IOHHBII\/'I OKCIICPUMCHT, IPAKTUYCCKHUEC 3aHATUA U na60paTopHLIe OIIBIThI, BBIMIOJTHACMBIC YHAIlITUMHUCH. Kabuner xumnn OCHaHIéH
KOMIUIEKTOM JICMOHCTPAIIHOHHOTO H J1a00paTOpHOTo 000pyI0BaHUS IO XUMHUU TSI OCHOBHOM IIIKOJIBI. B KaOMHETE XMMHH OCYIIECTBISIOTCS KaK
ypouHasi, Tak U BHEYpOUHask GOPMBI y4eOHO-BOCIIMTATEIHHOM NEATEIFHOCTH ¢ ydamumucs. OcHamieHrne B 00JIbIIel 9acTH cOOTBETCTBYET [lepeunto
000pyI0BaHUs KaOMHETa XUMHUH U BKJITIOYACT Pa3IMUHbIC THITHI CPEICTB 00yueHus. bobiryro 9acTh 000pyI0BaHUS COCTABIISIOT yIEOHO -
MPaKTUYECKOE U yueOHO-1a00paTopHOE 000pYyI0BaHKE, B TOM YHCJIE KOMIUICKT HATYPAJIBbHBIX 00BEKTOB, MOACIH, TPUOOPHI U HHCTPYMEHTHI IS
MIPOBEICHUS JIEMOHCTPALIMI U IPAKTUIECKUX 3aHATUH, TEMOHCTPAIIMOHHBIE TaOJIHUIIBI, BHICO, MEIHa OCHAII[CHHUE.

B KoMIUIEKT TEXHHYECKHX ¥ WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX CPEJICTB OOYYCHUS BXOJIAT: alliaparypa Julsl 3aluceil 1 BOCIPOU3BEACHUS ayIno- 1
BUJICOMH(OPMAIINHN, KOMITBIOTEP, MYJIbTHMEINA POCKTOP, T0OCKA C MHTEPAKTUBHOM NMPUCTAaBKOM, KOJUICKIIUS MEINa-PECypPCOB, BBIXO B MIHTEpHET.

Hcnonp30BaHuE 3JEKTPOHHBIX CPEICTB O0YUCHHUS TTO3BOJISIOT:
® AKTUBU3UPOBATH JICATECIHLHOCTh OOYUAIOIIUXCS, TTOTYYaTh 00JIee BHICOKUE KAUECTBEHHBIC PE3YJIbTAaThl O0YUYCHUS;
e 1pu noarotoske Kk EI'D obecreunBaTh caMOCTOATENBHOCTh B OBIIAJICHUU COJIEpP:KaHUEM Kypca .
e (¢dopmupoBarh UKT - KOMIIETEHTHOCTD, CIIOCOOCTBYIOIIYIO YCIIECITHOCTH B YYEOHOU JCATEIBHOCTH;
e (dopmuposats YV/I;

Hamypanvusie o6vexmut

HarypanbHble 00BEKTHI, UCTIONB3yeMbIe B 00y4EHUH XUMUH, BKIIOYAIOT B Ce0s KOJUICKIIMM MUHEPAJIOB U TOPHBIX MOPOJI, METAIJIOB H CILIABOB,
MUHEPaJIbHBIX yI0OpeHHi, I1acTMace, KaydyKoB, BOJIOKOH H T. JI.

O3HakoMJIEHHE yJaIIuXxcsi ¢ 00pa3liaMy UCXOJHBIX BEIIECTB, MOJYIPOIYKTOB M TOTOBBIX U3/CIHI MTO3BOJISIET MOIYYUTh HATJISAHOE NPEICTaBICHNE 00
ITUX MaTepuasiaX, X BHEIIHEM BUJIE, a TAK)KE O HEKOTOPBIX (PU3UUECKHX CBOMCTBAX.



Xumuueckue peakmueovt u Mamepuavl
OO0parnieHre co MHOTMH BEIIIECTBAMH TPEOYET CTPOTOTO COOIIFOICHUS MTPABHII TEXHUKH 0€30TIaCHOCTH, OCOOSHHO MTPH BBITIOJHEHUH OMBITOB CAMUMU
yganumucs. Bece HeoOX0IMMbIe MEPBI TPEIOCTOPOIKHOCTH YKa3aHbl B COOTBETCTBYIOIIHUX JIOKYMCHTAX M HHCTPYKITHSIX.
Xumuueckasa nabopamopuan nocyoa, annapamsi u npudOpsl
XuMu4eckas ocy/ia oApa3AeiiseTCcsl Ha IBE TPYIIIIBL: IS BHITIOJHEHUS OIBITOB YUAIIMMHUCS M IEMOHCTPAIIMOHHBIX OIBITOB.
[Tpubopsl, ammapaTel ¥ YCTAHOBKH, HCIIOJIB3yeMbIC Ha YPOKAX XHMUH, TIOJIPA3ACISIOT HAa OCHOBE MPOTEKAIOMINX B HUX (PU3NYECKUX U XUMHUCCKUX .
Mooenu
OOBbeKkTaMu MOJICTTUPOBAHUS B XHMHH SIBIITFOTCSI aTOMBI, MOJICKYJTbI, KPUCTAJLIBI, 3aBOJICKUE alIiapaThl, a TAKKE MTPOUCXOISIINAEC TTPOIIECCHI.
B npenonaBannn XuMUM UCTIONIB3YIOTCSI MOJIENIA KPUCTAJUTMUECKUX PEMIETOK anmasa, rpadura, cepsl, hochopa, okcunaa yriaepoaa(ly), moBapeHHou
COJIH, JIbJTa, HO/Ia, Kelie3a, MeJIH, MarHus, HaOOPbI MOJIEJICH aTOMOB TSI COCTABIICHUS IIIAPOCTEPIKHEBBIX MOJICIICH MOJICKYIT.
Yuyeonwvie nocoous na newuamnoit ocnose
B nporiecce oOydeHUs XUMUW UCTIONB3YIOTCS CIIEYFONINE TaOIUITBI TOCTOSTHHOTO 3KCIIOHUpoBaHus: «Ilepromudeckasi cucreMa XUMHAYE CKIX
anemenToB JI.M. MenneneeBay, «Tabmuiia pacTBOPUMOCTH KHUCIIOT, OCHOBAHUHN U COJICH», « DNEKTPOXUMHUYECCKUHN DSl HAMPSDKEHUH METAILIIOBY,
«KpyroBopoT BeIIEeCTB B IPUPOJIC» U JP.
Jlj1s opraHu3anuu caMoCTOSTEIbHOM paboThl 00yJaIONINXCsl HAa YPOKaX UCMOJIb3YIOT Pa3HOOOpa3Hble IUJaKTUYECKHEe MaTepUalIbl: TETPaau Ha
MEeYaTHON OCHOBE WJIM OTJENIbHbIE paboyme JTUCTHl — WHCTPYKIUH, KAPTOUKH C 3alaHUSMU Pa3HOU CTETIEHU TPYAHOCTH JJIsl U3y4EHHUS] HOBOTO
MaTtepuasna, CaMOIIPOBEPKHU M KOHTPOJIS 3HAHUH ydaluxcs.
Jlst oGecrieueHust 6€30MacHOTO Tpy/Aa KaOMHETE XUMHUH UMEETCS:

® MPOTHBOIOXKAPHBIM HHBEHTAPb

® anTeyky ¢ HAOOPOM MEIMKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;

® HMHCTPYKIIMIO MO MpaBuiiaM O€30MacCHOCTH TPpyAa sl 00yJaromuxcs

® I KYypHaJ perucTpanuy HHCTPYKTaxa 1o MpaBuiiaM 0€30MacHOCTH TpY/a.

lpecBAHCKUI MoAnMcaHo LNPpoBoi
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