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IHosicHUTEABLHAA 3aNIUCKA

Pabouas nporpamma aist 8-9 kiacca o61ieo0pa3oBaTeIbHBIX YUPEKICHUM
(0a30BbIil YPOBEHD ).

Pabouas nporpaMma coctaBieHa B COOTBETCTBUU C TpeOOBaHUsIMU DenepaabHOro
roCyJJapCTBEHHOT'0 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00IIIeT0 00pa30oBaHUs
BTOPOTO TIOKOJICHHUS, MPUMEPHON MPOTrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs
0 XUMHUHM W aBTOPCKOM TIporpaMMbl Kypca XuMUU Ui 8-9 KiaccoB
oO1reo0pa3oBaTenbHbIX  yupexaeHuii(0a3zoseiii  ypoBenb) O.C. TaGpuensna
(2012ropa). Hactosmas mnporpamma y4yuThIBaeT pekoMmeHaauuu IlpumepHoii
IPOrpaMMBbl 10 XUMUU JJISI OCHOBHOM IIIKOJIBI.

PaGouas  mporpaMma TIO0O  XUMHUHU.  KOHKPETH3UPYET  IOJOXKEHUS
(GyHIaMEHTAJIBbHOTO  sipa  COJACp)KaHHUS  OOYYCHHS XUMHHU C  YYETOM
MEXIPEIMETHBIX CBS3€d Y4eOHBIX TNPEIMETOB CCTCCTBCHHO-HAyYHOTO ITMKJIA;
OTpeJeNsieT TOCIEOBATeIbHOCTh H3YUYEHHUs €IMHMII COJIEpPKaHUs O0O0ydeHUs
XuMUd W GopmupoBaHusa (pa3BUTHSA) OOMUX YYEOHBIX U cHEIU(UISCKUX
NPEeIMETHBIX YMEHHUI; JaeT OPHUEHTUPOBOYHOE paclipesielieHne y4eOHOro BpeMEeHH
10 pasziesiaM U TeMaM Kypca B MOJAIbHOCTU «HE MEHEEY.

Copepskanre porpaMMbl HAIIPABJICHO HAa OCBOCHHUE 3HAHUUM M Ha OBJIAJICHHE
YMEHHUSIMHU Ha 6a30BOM YPOBHE, YTO COOTBETCTBYET 0Opa30BaTEIBHON MpOrpamMme
mkonbl. OHa  BKJIIOYAeT BCE TEMbI, NPEIyCMOTPEHHBbIE  (eaepaabHbIM
rOCYy/IapCTBEHHBIM  00pa30BaTEeIbHBIM  CTAHIAPTOM  OCHOBHOTO  OOIIETO
o0pa30BaHus 10 XUMHUH U aBTOPCKOM MpOrpaMMoi yueOHOTo Kypca.

[Iporpamma kypca «XuUMHW» TIOCTPOEHA Ha OCHOBE CIHAPAIBHOW MOJEIH,
MpeayCMaTPUBAIONICH TIOCTCTICHHOE pPAa3BUTHE W YIIyOJEHHWE TEOPETUICCKUX

HpeI[CTaBHeHI/Iﬁ Inpu JIMHEMHOM O3HAKOMJICHUM C OMIIMPUYCCKHM MATCPHUATIOM

B npeamMeTax CCTCCTBCHHO-MATCMATHUYCCKOIO IHKJIIA BCAYIIYIO pPOJb HIpacT

IMO3HaBaTCJIbHAA ACATCIBHOCTE U COOTBCTCTBYIOLIHC e Mo3HaBaTCIbLHBIC y‘{e6HI>Ie



NEUCTBUA. B CBA3M C ’TUM OCHOBHBIMH HEJSAMH 00Y4YeHUS XMMHU B OCHOBHOM

IIKOJIC ABJIAKOTCA:

1) dopmupoBanue y o0Oy4arolMXCs YMEHHS BHUAETh W TNOHUMAaTh IIEHHOCTb
oOpa3oBaHus, 3HAYMMOCTh XUMHUYECKOIO 3HAHUSA JUIsl KaXJAOro YeJoBeKa
HE3aBUCUMO OT €ro npodeccHOHaIbHON AeATENbHOCTH; YMEHUS pa3auyaTh (PaKThl
U OLEHKH, CPaBHHMBATh OLICHOYHBIC BBIBOJbI, BUIETh UX CBSA3b C KPUTEPUAMHU
OLICHOK M CBSI3b KPUTEPUEB C ONPEACNIEHHOM CHUCTEMON  IEHHOCTEH,
bopMynrpoBaTh u 000CHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;
2) dhopmupoBaHUe y 00YyYaIOUIUXCS LIETOCTHOIO MPEACTABICHHUS O MUPE U POJIH
XHUMHH B CO3/IaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI M TMPOLIECCHl  OKpYyXKaromieil JIeHCTBUTETbHOCTH —
OPUPOJHON, COLMAIBHOM, KYJIbTYPHOW, TEXHHUYECKOW Cpeabl, HCHONb3Yys IS
3TOTO XUMHYECKHE 3HAHMUS;
3) mnpuoOpereHne OOy4YalOIIUMUCS OIbITA Pa3HOOOpPa3HOM JAESITEIbHOCTH,
MO3HAHUS U CaMOIIO3HAHUS; KIIOUYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHTHOCTEN),
UMEIOIIMX YHUBEPCAJIBHOE 3HA4Y€HHE Ul DPA3IUYHBIX BHUJOB JESITEIbHOCTH:
pemieHus TpoOsieM, TPUHATHS pEIIeHWN, TIOMCKa, aHajiu3a u 00paboTKH
UHpopMaIu, KOMMYHUKATHUBHBIX HaBBIKOB, HaBBIKOB U3MEpEHUI,
COTpPYOHHYECTBA, O€30MacHOro oOpalleHus C BEUIECTBAMHU B IOBCEIHEBHOMU
KU3HU.

3apayamu n3ydeHusi yueOHOro npeamera «Xumusa» B §8-9 kiaccax siBISIOTCS:
ydyeOHble: (HOPMHUPOBAHHE CHUCTEMBbl XUMHUYECKMX 3HAHUH Kak KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

pa3sBHBaKOUIME: PA3BUTHE JIMYHOCTH OOYYAIOLIUXCS, UX HHTEJUIEKTyaJbHOE U
HPAaBCTBEHHOE COBEPLICHCTBOBAHME, (POPMHUPOBAHHE y HUX TYMaHHUCTUYECKUX
OTHOIIECHUIN M 3KOJIOTUYECKH I1eIeCO00pa3HOro MOBEeACHUs B ObITY U B TPYAOBOIi
NEeSATENbHOCTH;

BOCIIUTATEJbHbIE: (OPMHpPOBAHHE YMEHMH Oe3zomacHoro oOpamieHus ¢
BEILIECTBAMH, HCIIOIb3YEMBIMU B IOBCEIHEBHON KMU3HH; BbIPaOOTKAa IMOHUMAaHHUS

0OllleCTBEHHON MOTPEOHOCTH B pPa3BUTHUM XHMHUHU, a Takxke QopmupoBaHue



OTHOIIEHUS] K XHMMHHM KaK K BO3MOXHOM oOnactu Oynylied HNpakTHYECKOU

ACATCIIBHOCTH.

OO0mas xapakrepucTuKa yueOHOro npeamera « XMuMHUsD)

B coorBerctBun ¢ ®enepanbHbIM  TOCYJAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJApPTOM OCHOBHOTO OOILIEro o0pa3oBaHMs ydallMecs JAOJDKHBI OBJIAJIETh
TaKUMH MO3HABATEIbHBIMU YUEOHBIMU JIEUCTBUSIMH, KaK YMEHUE (POpPMYIHpPOBaATh
npo0sieMy U TUIOTE3y, CTaBUTh LEIM U 3a/layd, CTPOUTh IUIaHbl JTOCTHXKEHMS
LeJiel U perIeHus MOCTaBIEHHbIX 3a/1a4, TPOBOAUTH IKCIIEPUMEHT U Ha €r0 OCHOBE
JIeNaTh BHIBOJBI U YMO3AKIIOUEHUS, IPEACTABIATh UX U OTCTAUBATh

CBOIO TOYKy 3peHus. Kpome »Toro, yuaimuecs AOKHBI OBJIQJETh MpHUEMaMH,
CBS3aHHBIMM C ONpEJEJICHUEM TIOHSITHI: OrpaHUYUBATH WX, OIUCHIBATH,
XapakTepu3oBaTh M cpaBHHBaTh. (CileaoBaTeNnbHO, MNPU H3YYECHUU XHMHH B
OCHOBHOM WIKOJIE Yyd4aliMecs [JOJDKHBI OBJIAJIETh Y4YEOHBIMH JIEHCTBUSIMU,
MO3BOJISIOIUMH UM JIOCTUYb JIMYHOCTHBIX, NPEAMETHBIX M METalpeAMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB.

[Ipennaraemas mporpamMma IO XMMMM pacKpblBaeT BKJIAJ Yy4eOHOro mIpeaMmeTa B
JIOCTH)KEHUE IIeJIel OCHOBHOTO OOLIero o0pa3oBaHUs M OMNpEeNsaeT BaKHEHUIIUe
coJiepKaTeNIbHbIE TUHUY NPEAMETA:

BelleCTBO — 3HAaHUS O COCTaB€ U CTPOCHUM BELIECTB, HMX Ba)XKHEHIINX
¢u3nyeckux W XUMHUYECKUX  CBOWCTBaX, OWOJIOTUYECKOM  JICHCTBUH;
XHMHMYeCKasi peaKuMss — 3HaHUSA 00 YCIIOBUSIX, B KOTOPBIX HPOSBISIOTCS
XMMHUYECKHE CBOMCTBa  BEIIECTB, CHOCO0AaxX  yHOpaBi€HUS  XUMHYECKUMHU
Ipoueccamy;

NpUMEHEeHNEe BeleCTB — 3HAHUA U OMNBIT IMPAKTHYECKON JAESITENBHOCTH C
BEIIECTBAMHU, KOTOPbIE HanboJiee YacTo YHMOTPEOISIOTCS B OBCEIHEBHOM JKHU3HM,
IIMPOKO HCIOJB3YIOTCA B  MPOMBIIIJIEHHOCTH, CEJIbCKOM XO34HCTBE, Ha
TpaHCIOPTE;

SI3BIK XMMHM — CHCTEMa BaKHEHIIUX MOHATHH XMMHH U TEPMHHOB, B KOTOPBIX

OHM OIIKMCBIBAIOTCA, HOMCHKIIATYpPpa HCOPIraHNMYCCKUX BCUICCTB, T. €. UX HA3BAHUA (B



TOM YHCIIE U TPUBUAJBHBIE), XUMUYECKHE (POPMYJIbI U YpaBHEHMs, a TaKKe
IpaBWiIa MepeBoja MH(GOPMAIMM C €CTECTBEHHOrO $3blKa Ha S3bIK XUMUU U
oOpatHo.

[Ipu otbope copepkaHusl, KOHKPETU3UPYIOIIETO MPOrpaMMy, YUUTBIBAIOCh, YTO
nepea oOmuM oOpa3oBaHMEM HE CTOMT 3ajadya NpodecCHOHANTbHON MOATOTOBKH
oOydaromuxcsa. OTO ONpEeNeNuIo IOCTPOEHUE Kypca Kak OOLIEKYJIbTYpPHOTO,
HAIPaBJICHHOI'0, TMpeXJae Bcero Ha (OpPMHUPOBAHME M pa3BUTUE HUHTEpeca K
U3YUYCHHUIO XMMHHU. YUT€Ha OCHOBHasi OCOOEHHOCTh MOJPOCTKOBOIO BO3pacTa —
HayaJio Mepexoia OT JETCTBA K B3POCIOCTH, KOTOPBIM XapaKTEPU3YETCs Pa3BUTHEM
NO3HABaTEIBHOU cephl.

Ha »Ttane ocHoBHOro o001iero cpeaHero oOpa3oBaHHUS MPOUCXOJIUT BKIIOUEHUE
oOy4JaroImuXxcs B TMPOEKTHYIO W UCCIIENOBATEIbCKYIO JEATEIbHOCTh, OCHOBY
KOTOPO#l COCTaBJISIOT TaKWe YHHMBEpPCAJbHbIE Yy4eOHbBIE ACHCTBHUS, KaK yMEHHE
BUJETh MpOOJEMbI, CTaBUTh BOMPOCHI, KIACCUPUIMPOBATh, HAOIIOIATH,
POBOAUTH OJKCIEPUMEHT, JleJlaTh BBIBOJbI M YMO3AKIIOUEHUS, OOBSICHSATH,
JOKa3bIBaTh, 3allMIIATh CBOM WIEH, NaBaTh omnpenencHus noarusMm. Croaa ke
OTHOCATCSI OPHUEMBI, CXOJIHBIE C ONPEACICHUEM TOHITUMH:  OIKCAaHUE,
XapaKTEpUCTHUKA, Pa3bACHEHUE, CpaBHEHHWE, paznuueHue. DopMupoBaHUE 3THUX
YHUBEPCAJIbHBIX YYCOHBIX JEUCTBUN HAUYMHACTCS €I B HAYAJIBHOM IIIKOJIE, a B
Kypc€ XMMHHM OCHOBHOM IIKOJIbI IPOUCXOAUT UX PAa3BUTHE U COBEPILIECHCTBOBAHUE.
B cBsi3u ¢ 3TUM pe3epBHBIC YaChl TUIAHUPYETCS UCIIOJIB30BaTh HAa (POPMHUPOBAHUE H
pa3sBUTHE YMEHUW NPOEKTHOM M HCCIENOBATEIbCKOM JESATEIbHOCTH, YMEHUE

BUACTDH HpOGJ’ICMBI, ACJIaTb BbIBOJAbLI 1 YMO3AK/IIOYCHUA.

MecTo yueOHOr0 npeMeTa B y4eOHOM IJIaHe

Oco0EHHOCTBIO  CcOlepKaHUsI Kypca «XHUMHS» SIBISIOTCS TO, YTO B 0Oa3MCHOM
yaeOHOM (00pa3oBaTebHOM) TUTAHE ITOT MPEIMET MOSBISETCS MOCISTHUM B PAY
M3Y4YCHUS] €CTECTBCHHOHAYYHBIX TUCIUIUINH. JlaHHAsS HEO0OXOJUMOCTh OCBOCHUS
OOBSICHAETCS TEM, YTO IIKOJBHUKHU JOJHKHBI 00JIa/IaTh HE TOJHKO OMPECICHHBIM

3allaCoOM IIPCABAPUTCIBbHBIX CCTCCTBCHHOHAYYHBIX 3HaHI/II71, HO M J0CTAaTO4YHO



XOpOILLIO PA3BUTHIM A0CTPAKTHBIM MBIIUIEHUEM. YYallUMHUCS YK€ HAKOILUICHBI
3HAHMSI MO CMEXKHBIM JUCUUIUIMHAM LMKJIAa: OMoJioruH, (U3MKW, MATEMAaTHKH,
reorpadun, CcHOPMUPOBAINCH YMEHHUS aHAIW3UPOBAaTh, BECTU HAOIIOJICHMUS,
CpaBHUBATh OOBEKTHI HAOIIOCHUS.

B cooTBeTcTBMU € yUeOHBIM IIJIAHOM Ha M3y4YeHHE XMMHH B 8-9 Kiacce OTBOAUTCS
2 4vaca B Hegemwo, 70 4yacoB B TroJ, NpU HOPMATUBHOW MPOAOKUTEILHOCTU
ydeOHOro rojia 35 yueOHbIX Hellelib. B COOTBETCTBUM CO CIOXKHUBIIIEHCS MPAKTUKON
OpraHu3alid OCHOBHOT'O OOIIEro 00pa3oBaHusi B 00pa30BaTENbHBIX YUPEKIACHHUIX
oOmiero 00pa3oBaHMs peajbHasi MPOJOJIKUTEIBHOCTh YYEOHOro roja MEHbIe
HOpMaTUBHOM U coctaBisieT 34 ydeOHble Henenu. Takum oOpa3oMm, Bpems,
BbIZIeNIsieMOe paboYrMK y4eOHBIMHY IJTAHAMU Ha U3y4YeHue XUMUM B 8-9 kilaccax Ha
pakTUKE paBHO 68 yacam.

C y4érom Hen30eXHBIX MOTEeph Y4eOHOrO0 BPEMEHH, BBI3BIBAEMBIX Pa3IMYHBIMU
OOBEKTUBHBIMM  NpPUYMHAMH, a  TaKKe  HEOOXOJAMMOCTH  BBIJCICHHS
JOTIOJIHUTENIBHOIO BPEMEHU Ha HM3YYEHUE OTAENIBbHBIX BONPOCOB Kypca XUMHUU
IPOrpaMMOi MPEAYCMOTPEH OO0JIBIIION 00HEM pe3epBHOTO BpeMEHH -6 4acoB.
[IporpamMmmoii mpe1ycCMOTPEHO NPOBEACHUE:

KOHTPOJIBHBIX padoT — 4,

IPaKTUYECKUX paboT — 6 4acoB.

Cpok peanuzai mporpaMMbl — OJJUH Y4EOHBIH TOI.

DopMbl, METObI U CPEACTBA 00y4eHUS, TEXHOJIOTHH
B 8-9 wmaccax BeaymuMmu MeTOJaMU OOYYEHHS] TPEIMETy SIBISIOTCS:
OOBSCHUTEITLHO-UJUTIOCTPATUBHBIA W PEMPOAYKTUBHBIN, XOTS HCIONB3YEeTCS H
YaCTUYHO-TIOUCKOBBIM. Ha ypokax HCHONB3YIOTCS 3JIEMEHTBI  CJEAYIOIINX
TEXHOJIOTUH: THIYHOCTHO -OPUEHTUPOBAaHHOE OOydeHHEe, 00yUeHUE C MPUMEHEHUEM
onopHbIx cxem, KT, npoekTHast 1eITEIbHOCT.

Ucnonw3yrotcs cneayromue popMbl 00ydueHUs1: ydueOHbIEC 3aHITHUSL, SKCKYPCHH,
HaOJIOJICHUSI, OIBIThI, 3KCIEPUMEHTHI, paboTa ¢ y4eOHOW U JOMOJIHUTEIbHOU

JIUTEpaTypoMr, aHalIu3, MOHUTOPHUHI, HCClElloBaTelibckas paboTra, Mpe3eHTalusl.



OHpGI[GJ'ICHHOC MCCTO B OBJIAICHUH OAHHBIM KYPCOM OTBOJUTCA CaMOCTOSITCIIbHOU

paboTe: moAroTOBKa TBOPUYECKHUX paboT, cOOOIIeHH, pedepaToB.

DopMbI IPOMEKYTOYHOM U HTONOBOM aTTECTALMH
[IpoMeskyTouHas arTecTanus MpoBOAUTCS B (popme:
- TECTOB;
-KOHTPOJIbHBIX;
- CaMOCTOSITENIbHBIX padoT;
- IPAKTUYECKHUX;
- TBOPYECKHUX paboT.
VYyamuecs npoxoasT UTOTOBYIO artectanuio — B Buae ['MA.
O6yuenne Benércs no yueoOnuky O.C.I'abpuensn «Xumusa 8 kmace» u «Xumus 9
KJIAcC», KOTOpbIE COCTABJISIOT E€IUHYIO0 JIMHUIO YYEOHHMKOB, COOTBETCTBYET
benepanbHOMY rOCy/IapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHJIapTa BTOPOTO
MOKOJICHUS.
LleHHOCTHBIE OPUEHTHPBI COJAEPKAHUS YUeOHOr0 MpeAMeTa XuMMS
LleHHOCTHBIE OpPUEHTUPBHI Kypca XHMHH B OCHOBHOW IIIKOJIE OIPEACNISIOTCS
cnenuuKod XUMUU Kak Haykd. [loHSITHE <«IIEHHOCTH» BKIIOYAET EIHHCTBO
00BEKTUBHOTO (CaM 0OBEKT) U CyObEKTUBHOTO (OTHOIICHUE CYOBEKTa K 00BEKTY),
MO9TOMY B KadecTBE IICHHOCTHBIX OPHUEHTUPOB XHMHUYECKOTO O0Opa3oBaHMUS
BBICTYNAIOT OOBEKTHI, U3yYaeMbIE€ B Kypce XUMHUHU, K KOTOPOMY Yy OOydYaromuxcs
GopmupyeTcst 1eHHOCTHOE oTHomeHue. [Ipu 3ToM Benyllylo pojib HUrparoT
MMO3HABATEIbHbIE LICHHOCTH, TAK KaK JAHHbIA y4eOHbIH NpeIMET BXOJUT B IPyHIy
IIPEIMETOB TMO3HABAaTEIBHOIO LMKJIA, IJIaBHAs LEJb KOTOPBIX 3aKIIOYaeTcsl B
W3Y4YEHUH TPUPOJIBIL.
OCHOBY MO3HAaBaTENbHBIX LEHHOCTEM COCTABISAIOT HAy4YHbIE 3HAHUS, HAy4dHbIE
METO/Ibl TIO3HAHUS, a IICHHOCTHBIE OPUEHTALuH, (OpPMUPYEMBIE Y 00YUaIOIINXCS B
MIPOLIECCE N3YUYEHUS XUMUH, POSIBISIOTCS

e B IIPU3HAHMM LICHHOCTU HAYYHOI'O 3HAHMS, €r0 MPAKTUYECKOW 3HAYMMOCTH,

JIOCTOBEPHOCTH;



e B IIEHHOCTH XUMHYECKHMX METOJIOB HCCIECJAOBAaHUS >KUBOM M HEKHUBOU
MPUPOIBI;
e B MIOHMMAHWUU CJIIOKHOCTH Y MPOTUBOPEYUBOCTH CAMOTO MPOIIECCa MO3HAHUS
KaK U3BEUYHOTro cTpemiieHus Kk Mctune.
B kauectBe 0OBEKTOB IIEHHOCTEH TpyJa U ObITa BBICTYMAIOT TBOPYECKAs
co3yjaTesibHas JESITeNbHOCTh, 3J0pPOBBIM 00pa3 JKM3HU, a IIEHHOCTHBIE
OpPUEHTALIMU  COJICpXKAHUSI Kypca XUMHM MOTLYT pPacCMaTpUBaThCA  Kak
dbopmMupoBaHue:
e YBaXUTEJIBHOI'O OTHOLICHUS K CO3UAATEIbHOM, TBOPUECKOU NEATETbHOCTH;
o TOHMMAaHHUA HEOOXOAMMOCTH 3/I0POBOTO 00pa3a KHU3HU;
e TMOTPEOHOCTH B  OE3YyCIOBHOM  BBIMOJHEHWHM TpaBuUi  OE30MaCHOIO
MCIIOJIb30BAaHMS BEIIECTB B MOBCEAHEBHOM KU3HU;
e CO3HATENBHOTO BbIOOpa OyAyiel mpodecCuoHaNbHOMN IS TEIbHOCTH.
Kypc xumuun o0namaer BO3MOXKHOCTIMHU Il (POPMHUPOBAHUSI KOMMYHUKATHBHBIX
[IEHHOCTEW, OCHOBY KOTOPBIX COCTAaBISIOT MpoLiecC OOIIeHHs, TpaMOTHas pedb, a
LEHHOCTHBIE OPUEHTAIIMN HAIIPABJICHBI HA BOCIIUTAHUE Y YUaLIUXCS:
e TMPABUIBHOTO MCIOJIb30BaHUS XUMHUECKON TEPMUHOJIIOTUN U CUMBOJIMKY;
e TMOTPEOHOCTH BECTH JMAJIOT, BBICAYIIMBATH MHEHHE  OMIOHEHTA,
y4acTBOBATh B IMCKYCCHUU;
e CIIOCOOHOCTH OTKPBITO BBIpAXKaTh M apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO
TOYKY 3pEHUS.
VY4eOnbiii mpeaMer «XUMHsI», B COAEPKAHUH KOTOPOTO BEAYIIUM KOMIIOHEHTOM
SBJISIFOTCS HAYYHBIE 3HAHUS U HAy4YHbIE METOJbI MO3HAHUS, MO3BOJIIET HE TOJIBKO
dbopMupOBaTh y y4dammxcs HEIOCTHYIO KapTHHY MUpa, HO W TMPOOYXKIaTh Y HHUX
SMOLIMOHAIBHO-IIECHHOCTHOE OTHOLICHUE K H3y4aeMOMY MaTepuainy, CO3/1aBaTh
ycioBUSL 711 POPMHUPOBAHMSI CUCTEMbI LIEHHOCTEH, OMpenesatonleli TOTOBHOCTD:
BEIOHMpATH OIIPEIEIICHHY IO HAaIpPaBJIEHHOCTb JNECUCTBUN; NEUCTBOBATH
OMpEe/IeICHHBIM 00pa30M; OLICHUBATh CBOU JIEUCTBUSI U JCUCTBUS APYTUX JIOJIEH

110 ONIPCACIICHHBIM HCHHOCTHBIM KPUTCPHAM.



OCHOBHBIM pE3yJIbTaTOM TO3HABATEILHOTO OTHOIICHUS K MHUPY B KYJIbType
SIBJISIETCS. YCTAHOBJIGHHE CMBICIA U 3HAYCHHS COJACP)KAHUS OOBEKTOB U SIBJICHUU
npuponbl. Takum 00pa3oMm, IMoO3HaBarelbHas (YHKIMS Yyd4eOHOro mpeameTa
«XUMUS» 3aKII0YAETCS B CIIOCOOHOCTH €T0 COJIepKaHUs KOHIIEHTPUPOBATh B ceOe
KaK 3HaHMS O BEIIECTBAX M XUMHUYECKUX SBJICHUSX, TaK U NO3HABAMEbHbLE
YeHHocmu.

OMHOWEHUSL K

XUMUYECKUM 3HAHUAM KaK OJTHOMY W3 KOMIIOHEHTOB KYJIbTYpPhl UelOBEKa
Hapsily C JAPYTMMH €CTECTBEHHOHAYUYHBIMU 3HAHUSIMH, €MHON pa3BHBaOIICHCS
CUCTEME;

OKPYXKaIoIeMy MHUpPY KaK MHUPY BEIIECTB M MPOUCXOIAIINX C HHUMHU
SIBJICHUM;

MO3HABATEILHON  JeATeNbHOCTH  (KaK  TEOPEeTUYECKOM, Tak M|
AKCIIEPUMEHTATBHOM ) KaK UCTOUYHUKY 3HAHUM;

HOHUMAHUSL

00BEKTUBHOCTU U JIOCTOBEPHOCTH 3HAHUU O BEIECTBAX M MPOUCXOMASIINX C
HUMH SIBICHUSAX;

CJIOHOCTH M OECKOHEYHOCTH Mpollecca MO3HaHud (Ha MpUMEPE UCTOPUHU
XUMUYECKUX OTKPBITUI);

JIEUCTBUSL 3aKOHOB MPHUPOABI U HEOOXOJUMOCTH MX y4yeTa BO BceX cdepax
NEeATEeNIbHOCTU YEJIOBEKA;

3HAUEHUS XUMHUYECKUX 3HAHUN [JI1 pEeIIeHUs TJIOOAIBHBIX MpoOjemM
YyesoBedecTBa (IHEPreTUYECKOM, CBhIPbEBOM, MPOJOBOJIBCTBEHHOM, 3/10POBbS U
JIONITOJIETHUS YeTIOBEKA, TEXHOJIOTUUECKUX aBapui, TI100abHOM SKOJIOTHH U JIP. );

B&XXHOCTU HAYYHBIX METOJOB MO3HaHUS (HAOIIOJEHUS, MOJEIUPOBAHMUS,
AKCHEPUMEHTA U JP.) MUPA BEIIECTB U PEAKIIMIA.

Pacminpenne cdep uenoBeyeckoil NESITENbHOCTH B COBPEMEHHOM COLIMYME
HEU30E€KHO BIIEUET 3a CO0OM HEOOXOAMMOCTh (POPMHUPOBAHUSA Y YYalIUXCS

KyJbTYpbl TpyJa W ObITa MpPU U3YYEHUH JOOOro ydeOHOro mpeamera, KOTOpoe



HEBO3MOXXHO 0€3 BKJIIOUEHHSI COOTBETCTBYIOLIUX YeHHOCHmel mpyoa u Ovima B
cojJiep>KaHue y4eOHOTO mpeaMeTa « XUMHUs»:

OMHOUIeHUS] K.

TPYAOBOM  JEATEIIbHOCTHU KakK €CTECTBEHHOU ¢usnueckot  u
WMHTEJUIEKTYaJIbHON MOTPEOHOCTH;

TPYIy KaK TBOPUYECKOW NEATeIbHOCTH, TIO3BOJIIONICH IPUMEHSITh 3HAHKS Ha
NIPAKTHKE;

NOHUMAHUSL HEOOXOOUMOCMU.

ydeTa OTKPBITHIX U U3YYEHHBIX 3aKOHOMEPHOCTEH, CBEICHUI O BEIIECTBAX U
UX MPEBPAIICHUIX B TPYI0BOH JCATCIBHOCTH;

MOJTHOM peanu3anuu (PU3NYECKUX U YMCTBEHHBIX BO3MOJKHOCTCH, 3HAHWH,
YMCHHH, CIOCOOHOCTEH TP BBIMTOJIHCHHWM KOHKPETHOTO BHJA TPYJIOBOM
NeSATeITbHOCTH;

COXpaHEHUS W TOJJAEpKaHUs COOCTBEHHOTO 3J0pPOBbS M 3J0POBBS
OKPYXAaIOIIUX, B TOM YHCII€ MHUTAHHS C YYETOM COCTaBa M DHEPreTHYECKOU
[IEHHOCTH THUIIIH;

coOmoIeHus paBUII 0e30MmacHoro UCIIOJIb30BAHMS BEIIECTB
(JlekapCTBEHHBIX TMPEINapaToB, CPEJCTB OBITOBOM XWMHUM, MECTULIUIOB, TOPIOYE-
CMa30YHBIX MAaTEPUAJIOB U JIP.) B IOBCEIHEBHOM JKU3HU;

OCO3HAHMS JOCTHKEHUS IMYHOTO yCIeXa B TPYIOBOU JACSATEIBHOCTH 3a CUET
COOCTBEHHON KOMIIETEHTHOCTH B COOTBETCTBUHU C COLIMATBHBIMH CTaHIAPTaAMHU H
MOCJICYIONIUM  COIMANBHBIM  OJOOpEHUEM JOCTHKEHUN HAayKd XUMUU W
XUMHYECKOTO TPOU3BOJICTBA VISl pa3BUTHUSI COBPEMEHHOTO OOIIECTBA.

OnpIT  AMOIMOHABHO-IICHHOCTHBIX ~ OTHOIICHHWH, KOTOPBIA  ydaliuecs
MOJIYYalOT TPU HW3YYEHUH Kypca XUMHUU B OCHOBHOW IIIKOJIe, CIOCOOCTBYET
BBICTPAMBAHUIO UMHU CBOEH KU3HCHHOMN MTO3ULINH.

Conepxanue yueOHOro mpeameTa BKIIH0YAeT COBOKYMHOCTb HPABCHBEHHbIX
yeHHocmell.

OMHOULCHUA K.



cebe (0co3HaHHE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO
J0Jira, JUCHMUIUIMHUPOBAHHOCTh, YECTHOCTh M TMPaBIUBOCTh, MPOCTOTa U
CKPOMHOCTb, HETEPHIUMOCTh K HECHPaBEIJIMBOCTU, NMPU3HAHUE HEOOXOIUMOCTH
CaMOCOBEPUICHCTBOBAHUA );

IpyruM JoAsM (TyMaHu3M, B3aUMHOE YBaXXEHHUE MEXAY JIIOAbMU,
TOBApHUILECKAsi B3aUMOIIOMOIIb M TpeOOBaTEIbHOCTh, KOJUIEKTHUBU3M, 3a00Ta O
JIpPYrux JIIOASX, AaKTUBHOE pearupoBaHue Ha CcoObITHS  (eaepaibHoro,
PETHOHANIBHOTO, MYHHUIMIAIBHOTO  YPOBHEH, BBITIOJHEHHUE  OOIIECTBEHHBIX
NOpYYEHHUI);

CBOEMY TpyAy (IOOpOCOBECTHOE, OTBETCTBEHHOE HCIIOJIHEHHE CBOMX
TPYJIOBBIX U Y4€OHBIX OOSI3aHHOCTEH, pPa3BUTHE TBOPYECKUX Hayald B TPYIOBOM
JEeSTENbHOCTH, MPU3HAHUE BAXKHOCTU CBOETO TPYJa U PE3YNbTaTOB TPyHAa JIPYTUX
JOJIeH);

npupoae (OepekHOe OTHOIIeHHEe K ee OorarcrBy, HETEpNUMOCTb K
HapYIICHUSIM SKOJOTHYECKUX HOPM U TpeOoBaHUM, IKOJIOTHMYECKH TPaMOTHOE
OTHOIIIEHHE K COXpaHEHUIo0 Truapocdepsl, atMocdepsl, MOuYBbI, OHochepsl,
YeJIOBEYECKOr0 OpraHu3Ma; OIeHKa JEWCTBUS BOIpPEKH 3aKOHAM TMPUPOJIBI,
IPUBOASAIIAS K BOBHUKHOBEHHIO TJIO0ATBHBIX MPOOIIEM);

NOHUMAHUSL HEOOXOOUMOCMU.

YBOKHUTEIBHOTO OTHOIICHHUS K JOCTHXKEHHUSM OTEYECTBEHHOM HAYKH,
HCCJIEI0BATEIBCKON NEeATEeNbHOCTU POCCUNCKUX YYEHBIX XUMHUKOB
(maTpuoTHYECKHE YYBCTBA).

OO0pazoBaHue MpeacTaBICHUA, (OPMUPOBAHUE TTOHATUN B OOYUCHUH XUMHUU
MPOUCXOJUT B TpolecC€ KOMMYHHMKAllMM C MCIOJIb30BAHUEM HE TOJBKO
€CTECTBEHHOIO SI3bIKa, HO MW XUMHUYECKMX 3HAKOB, (QOpMYyJd, ypaBHEHUM
XUMUYECKUX peakluii, 0003HayallMX OTU BEUIECTBA U SBJIEHUA, T. €.
XAMHYECKOTO si3bIka. TakuMm oO0pa3om, ydeOHbI mpenMer <K XuMus>> uMeer
0OJIbIIIE BO3MOXXHOCTH MJi1 (POPMHUPOBAHUS Y YHAIIUXCS KOMMYHUKAMUBHBIX
UeHHOCmelu.

HecamuBHO20 OMHOULCHUSA K.



HapyUIEHUI0O HOPM s3blKa (€CTECTBEHHOTO M XHMHYECKOr0) B pPa3HbIX
UCTOYHUKaX nH(popmanuu (urepatypa, CMU, UntepHer);

3aCOPEHUIO PEUH;

NOHUMAHUSL HEeOOX0OUMOCTU:

OPUHSTHS Pa3IMYHBIX CPEACTB U PUEMOB KOMMYHUKAIIUY;

NOJIy4eHHUsI UHPOPMALMU U3 Pa3IMYHBIX UCTOUHUKOB;

apryMeHTUPOBAHHOM, KPUTHYECKOW OLEHKH HMH(OpMaIuu, MOTYy4YEHHON H3
Pa3IUYHBIX UICTOYHUKOB;

COOOIIEHHS] TOYHOW U JOCTOBEPHOI MH(POpMALINH;

SCHOCTH, TOCTYITHOCTH, JJOTHMYHOCTH B 3aBUCUMOCTHU OT LI€JIM, TIOJTHOTHI WU
KPaTKOCTH U3JI0KEHUSI HHPOPMALIUU;

CTpEeMJICHHUSI TOHSATH CMBICI OOpAIlEHHOM K 4YeloBeKy peuu (YyCTHOW u
MUCHEMEHHOMN);

BEJICHUSI  JMajora Il BBIABICGHHS  pa3HBIX TOYEK 3peHUs Ha
paccMaTpuBaeMyr0 HMH(QOPMAIIUIO, BBIPAXKEHHSI JUYHBIX OIICHOK U CYXKIEHUH,
NPUHSITHS BBIBOJIA, KOTOPBIN (hOpMHUpYETCs B IpoOliecce KOMMYHHUKAITUY;

NPEIbSBICHUS CBUIETEIBCTB CBOCH KOMIETEHTHOCTH M KBadU(UKAIIUU T10
paccMaTprUBaEMOMY BOIIPOCY;

YBOKCHUS, TPUHITHS, MONIACPKKH CYHICCTBYIOIIUX TPAAUIMN U OOIIMX
HOPM $I3bIKa (€CTECTBEHHOT'O U XUMHUYECKOI0);

CTPEMJICHUSI TOBOPUTbH, HUCIOJB3ysd HM3y4YaeMble XUMHUYECKUE TEPMHHBI U
MIOHATHS, HOMEHKJIATYpy HEOPraHWYECKUX M OPraHWYECKHUX BEIIECTB, CHUMBOJIBI,
(GopMyJIbl, MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEaKIuil.

Hnst  dbopMupoBaHUs NYXOBHOW JUYHOCTH TIPEKIE BCETO HEOOXOIUMO
pa3BHBaTh ICTETUYECKOE OTHOIICHHE YEJIOBEKA K JEHCTBUTEIBHOCTH, TBOPUYECTBO
U COTBOPYECTBO MPU BOCHPUATUU ICTETUUYECKUX SIBICHUI, KOTOPBIMH B Kypce
XUMHHU MOTYT CIy’)KUTh: MpUpoja (MUHEpANbl); H3AENNSA, W3rOTaBIMBAEMBbIC
YeJIOBEKOM M3 pPa3jMYHbIX BEUIECTB W MATEpPUAOB (FOBEIUPHBIE YKpAIICHMS,
NAMATHUKM apXUTEKTypbl W T. J.). XUMHUS I[O3BOJSET Takke (OpMHPOBATH

MOTPEOHOCTH



YeJIOBEKa B KPacoTe U ACSATEILHOCTH MO 3aKOHAM KpPacoThI, T. €.

acmemuyecKue YeHHoCmu'

NO3UMuGHoe 4y8CMEEHHO-YEeHHOCMHOe OMHOUlEHUE K.

OKpY’KaroleMy Mupy (KpacoTa, COBEPIICHCTBO M TapMOHHUS OKPYXKaIOIIEH
MIPHUPOJIBI K KOCMOCA B LIEJIOM);

IPUPOTHOMY MHUPY BEIIECTB U UX MPEBPAILCHUIN HE TOJIBKO C TOUYKH 3PEHUS
noTpeOuTenss, a Kak K HCTOYHUKY IMPEKPACHOr0, TapMOHUYHOTO, KPacHUBOTO,
MOJYUHSIIONIETOCS  3aKOHOMEPHOCTSIM,  MPOIMOPIIMOHAIBHOTO (Ha  mOpuUMeEpe
B3aUMOCBSI3U CTPOCHUS U CBOMCTB aTOMOB U BEIIIECTB);

BBITIOJIHEHUIO Y4E€OHBIX 3a7ad Kak K TPOIeCcCy, JOCTaBISIOIMIEMY
ACTETUYECKOE YJOBOJIBCTBUE (KPacHUBOE, U3SIIIHOE PEIICHUE WUIIU JOKa3aTEeIbCTBO,
IPOCTOTA, B OCHOBE KOTOPOH JIC)KUT TrapMOHUS ),

NOHUMAHUE HeOOXO0OUMOCMU.

U300paKeHUsl UCTUHBI, HAYYHBIX 3HAHUW B YyBCTBEHHOU (hopme (Hampumep,
B TPOU3BEICHUSIX HCKYCCTBA, IOCBSAIICHHBIX HAYYHBIM OTKPBITUSIM, YYEHBIM,
BEILECTBAM U UX MPEBPALLICHUIM);

OPUHSTHS ~ TPAaru4eckoro Kak JApaMaThuueckod (opMbl  BBIpakKEeHUS
KOH(GIUKTa HENPUMUPHUMBIX TMPOTUBOIOJIOKHOCTEH, UX CTOJKHOBEHUS (Ha
npUMepe BBINAIOIMIMXCA HAYYHBIX OTKPBITUH, KOH(JIMKTa YyBCTBA U JIONTa,
oO0IIeCTBa U JIMYHOCTH, PEaTbHOCTH U UJeana).

Takum o00pa3zoM, cojepkaHue Kypca XMMHH OCHOBHOUM MIKOJIBI TIO3BOJISIET
chopMHpPOBATh Y YYAIIUXCS HE TOJHKO MO3HABATENbHBIC IIEHHOCTH, HO W APYTHE
KOMITIOHEHTBI ~CHUCTEMBI IICHHOCTEW: TpyAaa U ObITa, KOMMYHHKATHBHBIC,
HPABCTBEHHbBIE, ICTETUYECKHUE.

JINYHOCTHBIMM pe3yJibTaTaAMHU U3yUYCHUS Npeamera « Xumusa» B 8-9 kiraccax
SIBJISIOTCSL CJIEIYIOIINE YMEHUS:
e OCO3HABaTh €JUHCTBO U IIEJIOCTHOCTh OKPYXKAIOIIEro MHpPa, BO3MOKHOCTH

€ro M0o3HaBaeMOCTH B OOBICHUMOCTH Ha OCHOBE I[OCTI/I)KGHI/Iﬁ HAaYKH,



 IOCTENIEHHO BBICTPAWBATh COOCTBEHHOE LEJIOCTHOE MHPOBO33pPEHUE:
OCO3HaBaThb NOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa30BaHMIO, B TOM
YHCJIE U B PAMKAX CaMOCTOSITEIbHOMN 1€ATeIbHOCTH BHE ILIKOJIBI;

o OIICHUBATh >KU3HEHHBbIE CUTYallUM C TOYKM 3peHHs] Oe30macHoro oodpasa
KU3HU U COXPAHEHUS 310POBbS;

¢ OIICHUBATh IKOJIOTMUYECKUN PUCK B3AMMOOTHOIICHHUI Y€I0BEKa U IPUPO/IbI.

o hOpMHUpPOBATh  HKOJOTMYECKOE MBIIUICHUE: YMEHHE OLEHUBATH CBOIO
JEeSATENbHOCTh U TOCTYIKU JIPYTUX JIIOJIEH C TOYKH 3pEHUsl COXpaHEHUs
OKpY’Karolllel Cpeipl - TapaHTa KU3HU U OJaronoiayyus Jitojel Ha 3eMIe.

MeTanpeaMeTHbIMM pE3yJibTaTaMU U3y4YeHUs Kypca «XUMUS» SBISETCA
dbopMupoBaHuE YHUBEPCATBbHBIX YueOHbIX aeictuil (Y'Y /).

Pecynamuesuvie YVJI.

¢ CAMOCTOATENLHO OOHapyXHBaTh U (OPMYIUPOBATH y4eOHYIO MpoOIIEMY,
OIIPENENIATH 1IeTb Y4eOHO! AeATeNbHOCTH;

o BBIJIBUTATh BEPCUH pEIICHUs] MpoOIeMbl, OCO3HABATh KOHEUYHBIH pe3yibTar,
BBIOMpATh M3 TMPEIJIOKEHHBIX M HCKaTh CaMOCTOSITEIbHO CpeACTBa
TOCTIKEHHS LEIH;

¢ COCTABIIATH (MHAMBHUIYAJIHHO WM B TPYNIIE) TUIAH PEIICHUs TPOOIEeMBI;

epaboTasi TO TIUIaHY, CBEepPATh CBOM JCWCTBUS C WEIbI0 W, TMpH
HEO0OXOAUMOCTH, UCIIPABIIATH OIMMOKH CAMOCTOSITEIBHO;

¢ B INAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSATEIBHO BhIpAOOTaHHbBIE
KPUTEPHUU OLIEHKU.

lloznasamenvnvie YV/I:

e AHAJIM3UPOBATh, CPABHMBATH, KJIACCHU(PUIIMPOBATH M 0000IIaTh (PaKTHl H
SBJICHUS. BBIABIATH MPUYUHBI U CICACTBUS MPOCTHIX SIBICHUN.

e OCYIIECTBJISATh CPAaBHEHHE, KIACCH(HUKAIINIO, CAMOCTOSTEIHLHO BBIOMpAs
OCHOBAHHUS W KPUTEPHUU JJI YKa3aHHBIX JJOTHIECKUX OTepaIiuii;

e CTPOUTh  JIOTUYECKOE  PACCYXKICHWE, BKIIOUYAIONIEC  YCTAaHOBJICHHE

MNPUIMHHO-CJIICACTBCHHBIX CBSI3CH.



¢ CO3J1aBaTh CXEMAaTHUYECKHE MOJEIN C BBIJCICHHEM CYIIECTBEHHbBIX
XapaKTEPUCTUK OOBEKTA.

¢ COCTABJISAITh TE3UCHI, PA3JIUUYHbIC BUJIbI INIAHOB (IIPOCTHIX, CAOKHBIX U T.I1.).

o Ipe00pa3oBbIBaTh MHGOPMAIIMIO U3 OJHOTO BHUAA B Jpyroi (Tabiuily B
TEKCT U Tp.).

e YMETh ONpPENENATh BO3MOXHBIE HWCTOYHHKM HEOOXOJUMBIX CBEICHUH,
IPOU3BOJIUTh TOUCK WHGOPMALMHU, AaHAIM3UPOBATH M OLEHUBATH €€
JIOCTOBEPHOCTb.

Kommyuuxkamusnoie YVJI:

CaMOCTOSITEIBHO OpPraHW30BBIBATH Y4YCOHOE B3aWMOJICHCTBHE B  TPYIIIE
(ompenensiTh 00IINE TENH, PACTIPEISIISTh POJIH, TOTOBAPUBATHCS APYT C APYTOM H
T.J.).

Ilnanupyembie pe3yJbTaThl OCBOCHHUSI YUeOHOTO TIpeMeTa

JlesiTenbHOCTh 00pa30BATEIBLHOTO YUPEXKICHUS 00IIero o0pa3oBaHusl B 00y4eHUH
XUMHHM  JOJDKHa  OBITh  HampaBiieHa Ha  JIOCTMDKEHHE  OOy4YarolUMHCS
CJIEIYIONINX JINYHOCTHBIX Pe3yJIbTATOB:

1. B IEGHHOCTHO-OPUEHTAIMOHHOU cepe - UyBCTBO FOPJOCTH 32 POCCHUICKYIO
XUMHYECKYIO HAyKy, TYMaHU3M, OTHOIICHUE K TPYy, IIEICYCTPEMICHHOCTD,
CaMOKOHTPOJIb U CAMOOIICHKA;

2. B TpymoBOoH cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHEHIen
o0pa3oBaTeIbHOU TPACKTOPHH;

3) B mo3HaBaTeNbHOW (KOTHUTHBHOM, HHTEIUIEKTyaJIbHOW) cdepe —MOTHUBAIUS
YUeHHsI, YMEHUE YIPABIATH CBOCH MMO3HABATEIBHON JEATEIHLHOCTHIO.
MeTanpeaMeTHbIMH Pe3yJIbTATAMHU OCBOCHHUS BBITYCKHUKAMU OCHOBHOM IITKOJIBI
MIPOTPAMMBI 110 XUMHH SIBIISTFOTCS :

1. BnageHne  yHHWBEpPCATbHBIMU €CTECTBEHHO-HAYYHBIMH  CIIOCOOaMU
NESTENBbHOCTU:  HAONIOACHWE, W3MEpPeHHe, OKCIEPUMEHT, ydeOHOoe
MCCJICIOBAHNE; MPUMEHECHUE OCHOBHBIX METOJOB MO3HAHUS (CHCTEMHO-
WH()OPMAITMOHHBIA aHANN3, MOJCITUPOBAHKE) I W3YYCHUS PAa3THIHBIX

CTOPOH OKPYXaKIIEeH JeUCTBUTEIBHOCTH;



2. WCTOJIb30BAHUE YHHUBEPCAIBHBIX CIIOCOOOB JIEITEIIBHOCTH MO PEIICHUIO
npoOJieM M OCHOBHBIX HWHTEJUICKTYaJbHBIX ONEpalui: HCHOJb30BaHUE
OCHOBHBIX HMHTEJUICKTyaJbHBIX  oOmepanuil: GopMyaupoBaHue THUIOTE3,
aHaJIu3 W CHUHTE3, CpaBHEHHUE, O0OOIIeHUE, CUCTeMaTu3alus, BBISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBA3EH, IOUCK AHAJIOTOB;

3. YMEHHE reHepUpOBaTh UJIEU U OMPEACNIATh CPEJICTBA, HEOOXOIUMBIE ISl UX
peanu3anny;

4. yMmeHue oOmpenessaTh eI U 3ajadd JeSTEIbHOCTH, BBIOUpATh CpPEACTBa
peanu3anuu Ueau U MPUMEHSTh UX HA MPAKTHUKE;

5. WCTNOJIb30BAaHUE PA3UYHBIX HWCTOYHUKOB [IJII TOJYYCHUS XUMHYECKOU
uH(pOpMAITIH.

IlpenMeTHBIMM Pe3yJbTATAMM OCBOCHHUSI BBIMYCKHUKAMU OCHOBHOM  IIIKOJIBI
MPOTPAMMBI 110 XUMUH SIBJISIFOTCS :

1. B nmo3HaBaTenbHOI chepe:

- JaBaTh ONPEACIICHUS M3YYCHHBIX MOHSATHN: BEIIECTBO (XMMUYECKHI 3JIEMEHT,
aToOM, MOH, MOJIEKYJIa, KPUCTAININYECKAsl PELIETKA, BEIIECTBO, IPOCTHIE U CIIOMKHBIE
BEIIECTBA, XUMHUYECcKasi popMyIia, OTHOCUTENbHASI aTOMHAsl Macca, OTHOCUTEIbHAs
MOJIEKYJISIDHAasi Macca, BaJEHTHOCTb, OKCHJbL, KHCIOTbl, OCHOBAHUS, COJIH,
aM(pOTEepHOCTh, HMHAMKATOP, MEPUOAMYECKHI 3aKOH, MEepUoANYecKas CHCTeMa,
nepUoUYecKas Ta0IuIa, U30TOIbI, XUMUYECKAsl CBA3b, AIEKTPOOTPULIATEITLHOCTD,
CTENEHb  OKHWCIIEHMS, DJEKTPOJIMT); XUMHUYECKas peakius (XUMHYECKOe
ypaBHEHUE, T€HETUYECKAs CBSI3b, OKHCJICHHE, BOCCTaHOBJICHHUE,
AIEKTPOJIIUTHYECKAs IUCCOLMAIUS, CKOPOCTh XUMUYECKOUN pEeaKIUN );

- dopmynupoBath nepuoandeckuii 3akoH JI.Ml.MeHneneeBa M pacKphIBaTh €ro
CMBICIT;

-  ONHKCHIBaTh  JEMOHCTPAUMOHHBIE W  CAMOCTOSITEIBHO  IPOBEJCHHBIC
AKCHEPUMEHTHI, UCMOJb3Ysl NI ATOT0 €CTECTBEHHbIA (PYCCKUM, POJHOMN) SI3BIK U
S3bIK XUMUH;

- ONWCHIBATH W PA3JIN4aTh H3YYECHHBIC KJIACChl HEOPTraHMYECKUX COECIUHEHUM,

IIPOCTHIC U CJIOKHBIC BCHICCTBA, XUMHUYCCKUC PCAKIINH,



- KJ1acCU(UIIMPOBATh U3YUYEHHBIE OOBEKTHI U SBJICHHUS;

- HaOmoAaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIIBHO TMPOBOJUMBIC OMBITHI,
XUMUYECKHUE PEaKlny, MPOTEKAIOUUE B IPUPOJIE U B OBITY;

- JIeJlaTh BBIBOJABI M YMO3AaKIIOYEHHUs U3 HAOIIOJCHUHN, W3YUYEHHBIX XUMHUUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh  CBOMCTBA HEM3YUYEHHBIX  BEIIECTB IO
AQHAJIOTMU CO CBOMCTBAMU U3YYCHHBIX;

- CTPYKTYpUpOBaTh U3YYEHHBIH MaTepual U XUMHYECKYIO HH(POpPMAIIUIO,
MOJIYYEHHYIO U3 APYTUX UCTOUHUKOB;

- MOJEJIMPOBAaTh CTPOCHHE ATOMOB 3JIEMEHTOB IEPBOTO - TPETHEro NEPUOIOB,
CTpOEHUE MPOCTEHIINX MOJIEKYIL.

2. B 11IeHHOCTHO-OpHUEHTAIMOHHOM cepe:

- aHAJIM3UPOBATH W OIEHUBAThH MOCJICICTBUS VIl OKPYXKAKOIIEH cpejibl OBITOBOM U
POU3BOJICTBEHHON  JIESATEIBHOCTA 4YeJIOBEKa, CBS3aHHOM C TMepepaboTKoi
BEILECTB;

- pa3bACHATH Ha TmpuMmepax (MPUBOJUTH TMPUMEPHI, TOJTBEPIKIAIOIINE)
MaTepuajJbHOE E€OUHCTBO W B3aUMOCBSI3b KOMIIOHEHTOB >KMBOM M HEXUBOU
IPUPOJIBI U YEJIOBEKA KAK BAXKHYIO YaCTh 3TOTO €JUHCTBA;

- CTPOUTH CBOE TMOBEJICHUE B COOTBETCTBUU C MPUHIIUTIAMU OEPEKHOTO OTHOIICHUS
K IPUPOJIE.

3. B tpynoBoii cdepe:

- INIAHUPOBATh U MPOBOJUTH XUMHUECKUN IKCIIEPUMEHT;

- UCIIOJIb30BATh BEIIECTBA B COOTBETCTBUM C WX MPEJHA3HAYECHUEM U CBOMCTBaMH,
OMMUCAHHBIMU B HHCTPYKIUAX 110 TPUMEHEHHUIO.

4. B ciepe 6e30macHOCTH KU3HEACATSITHHOCTH:

- OKa3blBaTh NEPBYIO MOMOILIb MNPH OTPABICHUSAX, OXKOrax U APyrux TpaBMax,

CBSI3aHHBIX C BEMIECTBAMH U JJaOOPATOPHBIM 000PYI0BAHHUEM.

TemaTn4yeckoe niiaHupoBanue 8-9 kiacc
(TemaTryeckoe TIAHUPOBAHUE 8 KJ1ace )

Ne YPOKOB | HazBanue pas3aciiia, rjiaB | KonnuecTBo yacoB




Bcero N3 Hux (popmMbl KOHTPOJIS)
KOHTPOJBHBIX | MpakTUYECKUX
pabot pabot
1 BBenenue 6 - 2
2 ATOMBI XUMHYECKHX 7 1 -
9JIEMEHTOB
3 [IpocTeie BemecTBa 5 - -
4 CoenuHeHnsT XUMHYECKUX 16 1 2
9JIEMEHTOB
5 N3menenust, mpoUCXOISIIHE C 12 1 1
BEIIECTBAMU
6 PactBopenwue. PactBopsl. 22 1 2
CaoiicTBa pacTBOpOB
JJIEKTPOJIUTOB
Hroro 68 4 7
TemaTtndeckoe miaHupoBanue (9 Kiacc)
Ne ypokos HasBanue pasnena, rinas KonnuecTBo yacoB
Bcero N3 Hux (hopMBI KOHTPOJIS)
KOHTPOJIBHBIX padOT | MPaKTHIECKHX
pabot
1 Bsegenne. OOmas 6 1 -
XapaKTePUCTHKAa XUMHUYCCKUX
9JIEMEHTOB W  XHMHYECKUX
peakuui
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XUMHUYECKnX djeMeHToB 1. 1.
Meunpeneena
2 MeTannsl 18 1 2
3 HemeTtamner 28 1 2
4 O0001Ienre 3HaHUH 10 XUMHUH 10 - -
32 Kypc OCHOBHOM IITKOJIBI.
IToaroroska x ' A.
5 Pesepr 4 1 -
6 Hrtoro 68 4 4

Coaep:kaHue OCHOBHOTO 0011Iero 00pa3oBaHusi Mo XuMum 8-9 kiaccel

Pazoen 1. Ochoguble nouamusa xumuu (YpoeeHb AMOMHO-MONEKYIAPHBIX

npeocmaeienuii)

HpeI[MeT XUMUH. MGTO,Z[I)I IIO3HAHHUA B XHWMHH. Ha6J'HOI[eHI/Ie, 9KCIICPUMCHT,

u3Mepenne. VICTOYHMKH XUMHYECKOW WHGOpMAIWMK: XHUMHYECKas IUTEparypa,

HNuTepHer.

Uucteie BemecTBa U cMecH. OuncTka BemiecTB. [IpocThie W CIIOKHBIE BEIIECTBA.

MeTtasl

U HEeMeTaJUIbl. XHMHUUYECKHH DJICMEHT,

aToM, MOJCKYJIA.

3Haku




XUMUYECKUX DJIEMEHTOB. Xumudeckass ¢Gopmyna. BaleHTHOCTh XUMHUUYECKUX
anemeHToB. CocrtaBineHue popMyn OUHAPHBIX COEAMHEHUW TI0 BaJECHTHOCTHU
aTOMOB  XMMHUYECKMX DJEMEHTOB U  OIpEJeiICHUE BaJICHTHOCTH AaTOMOB
XUMUYECKUX JIEMEHTOB 10 opMysiaM OUHAPHBIX COCTUHEHUH.

OtHocuTenpHas aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJIIpHasi Macca. MaccoBast
JIOJISI XMMHUYECKOr0 JJIEMEHTa B CJIOXKHOM BerlecTBe. KoaudyecTBO BellecTBa.
Moub. MomnsipHast Macca 1 MOJISIPHBIA 00OBEM.

dusnyueckue SBICHUS U XUMUYECKUe peakiuu. [Ipu3Haku U yCaoBUs MPOTEKAHUS
XUMUYECKUX PEaKIHni. 3aKOH COXpAaHEHUsS MAaCChl BEIIECTB IMPU XHUMHUYECKUX
peakiusax. Xumudeckue ypaBHeHus. Ko PpuimeHTs B ypaBHEHUSIX XUMHUYECKUX
peakIuii Kak OTHOIICHUS KOJIMYECTB BEIIECTB, BCTYMAIOIINX U O0pa3yIOIIUXCs B
pe3yibTaTe XUMHUYECKOW peakumu. lIpocreifmne pacyeTsl MO YpaBHEHHUSIM
XUMHUYECKUX PEaKIUi.

OcHOBHBIE KJIACCBI HEOPraHUYECKUX COEJIMHECHUM. HomMmenkiarypa
Heoprannueckux BemiecTB. Kucnopona. Bosnyx. T'openme. Oxcuabl. Oxcuubl
METAJUIOB M HeMeTawioB. Bomopoa. Boma. Ouuctka Bonbl. Aspaiusi BOJBI.
B3aumopelicTBue BoAbl C OKCHJAaMU METAJIOB M HEMETAIOB. KUCIOTHI,
KJaccu(pUKaIMs ¥ CBOMCTBA: B3aMMOJICHCTBHE ¢ METaUIaMH, OKCHJIaMHU METaJJIOB.
OcHoBaHms, Kiaccu(pUKamMs ¥ CBOMCTBA: B3aUMOJICUCTBHE C OKCHIAMH
HEMETAJJIOB, KucloTaMu. AMd@orepHOCcTh. KHCIOTHO-OCHOBHBIC WHJIMKATOPHI.
Comu. Cpennue conu. BzaumopelcTBue cosieil ¢ MeTaulaMU, KHCJIOTaMHU,
mienoyaMu. CBsI3b M€Ky OCHOBHBIMU KJIACCAMHU HEOPTaHUYECKUX COEUHEHUM.
[lepBoHauanbHble TPEACTABICHUS O €CTECTBEHHBIX CceMeicTBax (Tpymnmnax)
XUMUYECKUX PJIEMEHTOB: IIEJIOYHBIE METAJUIbI, FaJOT€HBI.

Pazoen 2. Ilepuoouueckuil 3aKOH U NEPUOOUYECKAA CUCHEMA XUMUYECKUX
anemenmos /I.H.Menoeneeea. Cmpoenue seuiecmaa.

[lepuoanueckuii 3aKoH. McTOpUsl OTKPBITHS MEPUOAMYECKOTO 3aKOHA. 3HAUEHUE
MEPUOANYECKOT0 3aKOHA JIJIsl Pa3BUTHUS HAYKH.

[lepuoanyeckasi cucremMa Kak €CTECTBEHHOHAay4Hasi KjJacCUPUKALMSA XUMHYECKUX

sneMeHToB. TabnuyHas Qopma MpeACTaBICHUS KIACCU(PUKAIIMM XUMHUYECKUX



anemeHTOB. CrpykTypa Tabmuubel «llepuoanueckas cucreMa XUMHUYECKUX
sanemeHnToB J[. . MenneneeBa». dusndeckuii cMbICI MOPSIKOBOTO (aTOMHOTO)
HOMEpA, HOMEpa Nepruoaa U HoMepa Ipymnibl (A1 37€MEHTOB A-TpyIi).

Crtpoenue artoma: SApO U dBJEKTpoHHAss oOonouka. CocTaB aTOMHBIX SIAED:
MIPOTOHBI WM HEWTpOHBI. M30TOmBI. 3apsg aTOMHOrO sapa, MacCoOBOE YHCIO U
OTHOCHUTEJIbHAsI aTOMHasg Macca. DJIEeKTpOHHAas 000J04YKa aTroma. DJIEKTPOHHBIE
CJIOM aTOMOB 3JIEMEHTOB MaJbIX NIEPUOOB.

XuMHYECKast CBA3b. DIEKTPOOTPULIATENIHLHOCTh aTOMOB. KoBaneHTHAs! HenmoJsipHast
U noJisipHast cBsA3b. MloHHast cBsizb. BaleHTHOCTD, CTENIEHb OKUCIICHHUS, 3apsi HOHA.
Pazoen 3. Muozooopazue xumuueckux peaxyuil.

Knaccudukanuss XUMHUYECKUX peakIUil: peakluu COSAMHEHHS, Pa3JIoKeHUs,
3aMelleHus, OOMEHa, OJK30TEPMHUYECKHE, HHAOTEPMUUYECKUE, OKHUCIUTEIbHO-
BOCCTaHOBHTEJIbHbBIE, HEOOpaTUMbIE,00paTUMBbIE.

CkopocTh XMMHUYECKUX peakuuil. @aKkTophl, BIMSIONINE HA CKOPOCTh XUMHUECKUX
pEaKIIUH.

PactBopbl. DnekTpoauThyuecKkass TUCCOUMALNA. DIEKTPOJUTHI U HEANEKTPOIHTHI.
Katnonsl m aHuoHbl. Jluccomumanus cojel, KUCJIOT U OCHOBAaHWM B BOJHBIX
pacTBopax. Peakuiuu nOHHOTO OOMEHA B paCTBOPAX AJIEKTPOIUTOB.

Pazoen 4. Muozooopasue eeuiecme.

EcTecTBeHHBIE CceMENHCTBA XHMHYECKHUX HJIEMEHTOB METAJZIOB M HEMETAJUIOB.
OO01ast XapakKTepUCTHKA HEMETAIJIOB HA OCHOBE MX MOJOXKEHHS B MEPUOIUYECKOM
cucreMe. 3aKOHOMEPHOCTH W3MEHEHHs QU3NYECKUX M XUMHYECKHX CBOICTB
HEMETANIOB — IMPOCTBIX BEUIECTB, HMX BOJOPOJIHBIX COEIWHEHHUW, BBICIIHX
OKCUJOB M KHCIIOPOJCOJAEpXKAIIMX KHCIOT Ha IPHUMEpPE 3JIEMEHTOB BTOPOrO M
TPETHETO TEPUOOB.

OO01mast XxapakTepUCTUKAa METAIJIOB HA OCHOBE MX IOJIOXKEHUS B NMEPUOJUYECKOMN
cucreMe. 3aKOHOMEPHOCTH W3MEHEHHsS] (PU3NYECKUX U XHUMHYECKHX CBOMCTB
METa/NIOB — TMPOCTBIX BEIIECTB, UX OKCHJIOB M THAPOKCUIOB Ha NpHUMEpE
3JIEMEHTOB BTOPOI'O U TPETHETO MEPUOAOB. AMPOTEPHBIE COCAMHEHUS ATTFOMUHMUS.

OO011ast XapakTepuCcTHKA JKeJe3a, €ro OKCUI0B U THIAPOKCHUIOB.



Pazoen 5. IxcnepumenmanvHas Xumus

JleMOHCTPpAMOHHBIM W JadoparopHblii  JIkcnepumeHnT. 1. [Ipumepsr
buznueckux spieHui. 2. [Ipumepsl XUMHUYECKUX PEAKIUN C SPKO BBIPAKEHHBIMU
M3y4yaeMbIMHM Ipu3HaKamMu. 3. Peakumm coOenMHEHUS,Pa3NIOKEHUSA, 3aAMELICHUS,
oOMeHa. 4. Peakuuu, WUIIOCTpUPYIOUIME CBOICTBA M B3aMMOCBS3UM OCHOBHBIX
KJIACCOB ~ HEOPTaHMYECKHX COEeAMHEHUW. 5. OmNbITh, WUIKOCTPUPYIOIIUE
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB IIEJIOYHBIX METAJUVIOB W TAJIOTEHOB. 6.
OnbIThL, WITIOCTPUPYIOIINE 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB TMAPOKCUIOB U
KHCIIOPOJICOAEPKAIIMX KHUCIOT JJIEMEHTOB OJHOro mnepuoaa. 7. Ilpumepsl
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX pEAKINN.8.DAKTOPBI, BIUSAIOIIME HA CKOPOCTh
XUMHUYECKUX PEAKIIUIA.

9.1lpumepsbl JHJI0- 51 3K30TEPMHUUECKUX peakuui. 10.
CpaBHeHUE AEKTPONPOBOJTHOCTH PACTBOPOB JJIEKTPOJIUTOB U HEIIEKTPOIUTOB.
11. Peakniuu nonHoro oO6meHa. 12. ONBITHI, WUTIOCTPUPYIOIIUE (HU3UUECKHUE H
XUMUYECKHE CBOMCTBA U3YYaEMBbIX BEIIECTB.

IIpakTnyeckue padorsl 8 kiaacce 1. [IpaBuna TexHuKu 6€30MACHOCTH MPU padboTe
B XUMHUYecKkoM kabunete. [Ipuemsl oOpaimieHus: ¢ 1abopaTOpHBIM 000pYyI0BaHUEM
U HarpeBarelbHbIMU TpuOopamu. 2. [IpuroroBieHue pacTBopa caxapa U pacyeT
€ro MaccoBOM 107U B PacTBOPE

4. YcnoBus T€UEHUS! XUMUYECKUX PEAKIUN MEXK]y pacTBOPAMH 3JIEKTPOJIUTOB 10
KOHIIA.

5. PelieHue 3xcriepuMeHTa IbHBIX 3a/1a4.

IIpakTuueckne padoTbl.9 kiacc 1. OcylecTBiIeHUE UEMOYKH XUMHUYECKUX
npeBpauieHuid. 2. IlomyyeHue u cBolcTBa coeAMHEHUW MeTaiyioB. 3. PemeHue
JKCIIEPUMEHTAJBbHBIX 3aJ1ad Ha pACHO3HABAHUE M IIOJIYYEHUE COECAUHCHUU
MeTaluioB. . Pemienue »skcnepuMeHTanbHbIX 3agad no teme «lloarpynma
kuciopoaa». 5. [lonyuenue, coOupaHue 1 paclio3HaBaHHE ra3oB.

Pacuernbie 3agaun. |.BerunciieHne OTHOCUTENBHON MOJEKYJISPHON U MOJSIPHOU
Macchl BeLIECTBA MO €ro xumuuyecko Qopmyne. 2. Pacuer maccoBod ponu

XUMHYECKOIr0 3JIEMEHTA B COCIMHEHUU. 3. PacueT MaccoOBOM J10JIM paCTBOPEHHOIO



BEIECTBA B pacTBOpe. 4. BeIUnCiICHUS MO0 XUMUYECKUM YpPaBHEHUSM MAacChl WU
KOJIMYECTBA BEIIECTBA OJHOTO W3 YYACTBYIONIUX WM TOJYYAIOIINXCS B PEAKIIUH
COCIMHEHW 1O W3BECTHOM Macce WJIM KOJUYECTBY BEIIECTBA JIPYroro
COCTUHEHHS.

JIMYHOCTHBIMH  pe3yJibTATAMM U3YUYCHUS TpeaIMeTa «XHUMHS» SBISIOTCS
CIIEYIOIINE YMEHUSA:

Oco3HaBaTh €IUHCTBO M IIEJIOCTHOCTH OKPYXKAIOIIETO MHpPA, BO3MOXXHOCTH €TO

M03HABAEMOCTH M O0BICHUMOCTH Ha OCHOBE JIOCTHIKCHHUI HAYKH.

[TocTeneHnHoO BBICTpanBaTh COOCTBEHHOE I[€JI0CTHOE MUPOBO33PEHUE:

0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCJIE U B
paMKax caMOCTOSITeIILHOM JIeSITEIbHOCTH BHE IITKOJIHI;

OIICHMBATh )KM3HECHHBIC CUTYAIlUH C TOYKHU 3pEHUS O€301acHOr0o o0pa3a KU3HH U
COXPaHCHHUS 3]I0POBbSI;

OILIEHUBATh IKOJIOTUIECCKUIN PUCK B3aUMOOTHOIIIEHUH YeIOBEKa U IMIPUPOIBI.

BeiObupaTh mocTymnky, HalleJIeHHbIE Ha COXpaHEHHE W OepeXKHOe OTHOIICHHE K
pUpoJie, 0COOCHHO KUBOM, N30erasi MPOTUBOMOIOKHBIX MTOCTYIKOB, MOCTEIIEHHO
y4ach ¥ OCBaWBasi CTPATETHIO PAIMOHAILHOTO MPUPOIAOIIOIE30BaHHUS.

Cpedcmeom pazeumusi TAIHOCTHBIX PE3yIbTaTOB CIy)KaT YUeOHBIN MaTepual u
NPOJAYKTUBHBIC 3aJaHus Y4YeOHWKa, HAICJICHHbIC Ha 6-10 JIMHUIO PA3BUTHS —
YMEHHE OIICHWBATh IIOBEJACHHE 4YEJIOBEKA C TOYKH 3pPEHUS XHUMHYCCKOM
0€30MacHOCTH MO OTHOIICHUIO K YEJIOBEKY U MPUPO/IE.

MeTanpeaMeTHbIMH PE3yJIbTaTAMU  HM3YYCHHUS Kypca «XUMUS» SBISCTCS
dbopMupoBaHuEe YHUBEPCATbHBIX Y4eOHbIX aeictuil (Y'Y ).

Pecyiamuesuvie YVII:

CamocrosTenbHO OOHApyXuBaTh W (POpMynupoBaTh Y4eOHYIO TIpoOJIEeMYy,
ONPENEIATh 1IeJIb Y4eOHOU AeSATEIbHOCTH, BHIOUPATh TEMY MPOEKTA.

BreigBurate Bepcum pemieHds MpoOJIeMbl, OCO3HABaTh KOHEYHBIN pe3yibTar,
BBIOMpATh U3 MPEIJI0KEHHBIX U UCKATh CAMOCTOSITEIbHO CpPEICTBA JOCTHKECHUS

OCau.



CocTaBisaTe (MHAMBUAYAJIbHO WM B TpyNNe) IUIaH peuieHus NpoOseMbl
(BBIMOJIHEHUS TTPOCKTA).

Pabotas no miany, cBEpsATh CBOM ACHCTBHUSA C LIETBIO M, IPU HEOOXOIUMOCTH,
UCIIPABJISITh OLUMOKUA CAMOCTOSITENIBHO.

B nwmanore ¢ yuuTenem COBEpPIIEHCTBOBATH CAMOCTOSITEIBHO BbIpAaOOTAHHbBIE
KPUTEPUU OLICHKH.

CamocTosTennbHO OOHapyX uBaTh U (HOPMYIUPOBATH NPOOJIEMY B KIACCHOH U
UHAUBUAYAJTbHON Y4eOHOU e TEeIbHOCTH.

BeiiBurate Bepcuu pelieHuss MPoOJeMbl, OCO3HaBaTh KOHEYHBIN pe3ylbTarT,
BbIOMpATh U3 MPEAJIOKEHHBIX M MCKAaTh CAMOCTOSTENIHO CPEICTBA JOCTHIKEHHUS
LEJIH.

CaMocTOsITeNIbHO OCO3HABaTh MPUYMHBI CBOETO yclexa WM Heycnexa u
HaXOAUTh CIIOCOOBI BHIXO/IA U3 CUTYaIlUU HEycIexa.

Cpeocmeom  gpopmuposanus perynaTUBHbBIX  YVY][  ciayxaT  TEXHOJOTHS
npoOJIEMHOr0 Juajora Ha dSTane HM3y4yeHUs HOBOTO MaTepuaja M TEXHOJIOTHUA
OIICHUBaHUS 00pa30BaTEIbHBIX IOCTHKEHHUH (YU4EOHBIX YCIIEXOB).

lloznasamenvnwvie YV/I:

AHanu3upoBaTh, CpaBHUBATh, KIACCH(PUIMPOBATh W 0000maTh (akTel u
ABJICHUS. BBIABIATH MPUYUHBI U CIEACTBUS MTPOCTHIX SBJICHUIA.

OcyiecTBisATh CpaBHEHHE, CEpPHAIMI0 U KIAaCCU(PUKAIMIO, CAMOCTOSTEIbHO
BBIOVpAsi OCHOBAHMS U KPUTEPUH JJI YKA3aHHBIX JJOTUYECKUX ONEPAIHiA; CTPOUTH
KJ1accu(UKAIMIO Ha OCHOBE TUXOTOMUYECKOTO JIeTICHUS (Ha OCHOBE OTPHUIIAHUA).

CTpouTh JOTHYECKOE pacCy IEHUE, BKIIOYAIOIIEEe YCTAHOBJIEHHE MPUYMHHO-
CIIeICTBEHHBIX CBS3CH.

Co3naBaTh  CXEeMaTHYECKHME  MOJEIM C  BBIJCJICHUEM  CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

CocTaBisITh TE3UCHI, pPa3UYHbIE BUJIBI IJIAHOB (TIPOCTBIX, CIOXKHBIX M T.IL.).
[IpeoOpazoBbiBaTh MH(OPMALIMIO M3 OJTHOTO BHUJIa B JIPyroi (Tabiuily B TEKCT U
p.).

BblunThiBaTh BCE€ ypOBHU TEKCTOBOW UH(POPMAIUU.



YMeTs omnpenensTb BO3MOXHBIE HMCTOYHUKM HEOOXOIMMBIX  CBEJICHHUI,
MPOU3BOJUTHh  TMOUCK HMHPOpPMALMM, aHAJIU3UPOBaTh M  OLEHUBATh €€
JOCTOBEPHOCTb.

YMeTh UCNOIB30BaTh KOMIIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU KaK
MHCTPYMEHT /Uil IOCTHKEHHS CBOUX LieJiel. YMeTh BbIOUpaTh aJileKBaTHbIE 3a]a4e
MHCTPYMEHTAJIbHBIE IPOTPAMMHO-AMNIIAPATHBIE CPEACTBA U CEPBHUCHL.

Kommyuukamusnoie YVJI:

CaMoCTOSITeIbHO OpraHU30BbIBATH y4eOHOE B3aWMOJICCTBHE B TPYIIIE
(ompenensaTe 00IIKe LENH, paclpeesaTh POJId, JOTOBAPUBATHCS APYT C APYTOM U
T.J.).

OtcranmBasi CBOIO TOYKY 3pEHMS, NPUBOJUTH APTYMEHTHI, TMOATBEPKIAs MX
dakTamu.

YMeTh B3MISIHYTh Ha CUTYaIlMIO C MHOM MO3UIMU U JOTOBAapUBATHCA C JIIOJIbMU
WHBIX TO3UIINH.

Cpeocmeom ¢hopmuposaruss KOMMYHUKATUBHBIX Y Y]l ciayXaT TEXHOJOTHS
npoOsieMHoOro auanora (MmoOyXJaromuii ¥ TOIBOASIIMN Auanor) u pabora B
MajbplX Tpynmnax, TakKe MCIOJIb30BAHHE HA YPOKax »JIIEMEHTOB TEXHOJIOTUH
IPOJIYKTUBHOTO YTEHUS.

IIpeaMeTHBIMHU pe3yJIbTATAMM U3YUYEHHUS IIPeAMETa «XUMUSD) SBIISAIOTCA:

1.B nmo3naBarteabHOM chepe:

e  J1aBaTh ONPEAEICHUS MU3YUYEHHBIX NMOHATHH: «XUMUUYECKAU 3JIEMEHT,
«aTOM», «UOH», «MOJIEKYJIa», «IIPOCTBIE U CJIOKHBIE BEIIECTBA», «BEIIECTBOY,
«xuMmudeckas (opmyna», «OTHOCHUTEIbHAs aTOMHAs Maccay, «OTHOCHUTEIbHAas
MOJIEKYJISIpHAs Maccay, «BAJICHTHOCTBY, «CTEIECHb OKUCJIEHHUS»,
CKPUCTAJUIMYECKAS] PELIETKA», «OKCUABL», «KUCIOTBI», «OCHOBAHHUS», «COJIW,
«aM(POTEepPHOCTHY, «UHAUKATOPY», «IEPUOJMUECKHA 3aKOH», «IIEePHOIUYECKas
TaONHIA», «HU30TOMBI», «XUMHUYECKAs CBS3bY, <OIECKTPOOTPUIIATEIHLHOCTHY,
«XMMUYECKasd PEaKUus», «XUMUYECKOE YPAaBHEHHE)», «TCHETHYECKAs CBA3bY,
«OKHUCIICHUE»,  «BOCCTAHOBIICHUE»,  «IJEKTPOJUTHYECKAS  JUCCOLMALUY,

«CKOPOCTh XUMHYECKOU PCAKIH



e  ONHCATh JEMOHCTPAIIMOHHBIE U CAaMOCTOATEIBHO MPOBEACHHBIC
XUMHUYECKHUE IKCTIEPUMEHTHI;

e ONHCBHIBATH M PA3JIMYATh H3YUYECHHBIE KJIACChl HEOPraHUYECKUX
COEJIMHEHUH, MPOCTHIE U CIIOKHBIC BENIECTBA, XUMUUECKHUE PEAKIIUY;

e KIAacCHU(pUIUPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHUS,

e JenaTh BBIBOABI UM YMO3AKIIOUCHHS W3 HAOIIOJCHHUM, H3yYEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEW, MPOTHO3UPOBATh CBOWCTBA HEU3YUYEHHBIX
BEILIECTB [0 aHAJIOTUU CO CBOMCTBAMU U3yUYECHHBIX;

e  CTPYKTYpUpPOBaThb  H3YYEHHBIA  MaTepual M  XUMHUYECKYIO
UH(OpPMAIIHIO, TTOTYYEHHYIO U3 APYTUX UCTOUYHUKOB;

e MOJENHUPOBATH CTPOEHUE ATOMOB BJIEMEHTOB |-3 MepuoaoB, CTpOEHUE
MPOCTHIX MOJIEKYT;

2. B IeHHOCTHO - OPUEHTAIMOHHOIT cepe:

e  AHAJNM3HUPOBATH U OLIEHUBATH MOCIEACTBUS AJISI OKPYKAIOLIEH Cpeabl
OBITOBOM U MPOU3BOACTBEHHOM JESITEIILHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOI BEIECTB;

3. B TpynoBoii chepe:

* IPOBOJAUTH XUMHUYECKUIN IKCIIEPUMEHT;

4. B cdepe 0e30aCHOCTH KU3HEAESATEIbHOCTH:

OKa3bIBaTh IIEPBYIO IIOMOIIb IPU OTPABICHUSIX, OXKOrax W JAPYrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHHEM.

* XUMHUYECKOW CUMBOJIMKH: 3HAKOB XUMHYECKUX JIEMECHTOB, (DOPMYJI XUMHUYECKHUX
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

* BOXHEHUIINX XUMWYECKHX TOHSATHUH: XMMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEJIbHBIE AaTOMHAasi M MOJIEKYJApHAas MacChl, MOH, XHMHUYECKas CBA3b,
BEIIIECTBO. KJIacCH(HUKAIMS BEIIESCTB, MOJIb, MOJIIPHAs Macca, MOJSPHBIA 00BbeM,
XUMUYECKass peakius, KiaccuuKamms peakiui, 3JICKTPOJHUT W HEIISKTPOJIUT,
BJICKTPOJIUTHYECKAS] AUCCOIMALINS, OKUCIUTEIb U BOCCTAHOBUTEJb, OKUCICHUE U

BOCCTAHOBJICHHC,



* OCHOBHBIX 3aKOHOB XMMHWHU: COXPAHEHUS MAaCChl BEIIECTB, OCTOSIHCTBA COCTAaBa,
NIEPUOIUYECKUAN 3aKOH;

* Ha3bIBaTh: XMMUYECKHE 3JIEMEHTHI, COCIMHEHUS U3YUYEHHBIX KJIACCOB;

* OOBACHATh (PU3UUYECKUN CMBICT aTOMHOTO (IMOPSIKOBOr0) HOMEPA XUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYMIIbl U MEPHOJA, K KOTOPBIM 3JEMEHT MPUHAMICKUT B
nepuoanueckon cucreme .M. Menneneesa; 3akOHOMEPHOCTH U3MEHEHHUSI CBOVCTB
3JIEMEHTOB B MpeAenax MallblX NEPUOAOB U TJABHBIX MOATPYIII; CYIIHOCTb
peakIuii HOHHOTO 0OMEHa;

*XapaKTepU30BaTh: XUMUUYECKUE AJIEMEHTHI (OT BOJAOPOAA A0 KajbllMs) HA OCHOBE
uX TOJIOKEeHUs B mnepuoaunyeckonr cucreme J[.M.MenneneeBa u 0COOCHHOCTEM
CTPOEHHUS MX aTOMOB; XMMHUUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB;

* OMPENEIATh: COCTaB BEIIECTB MO UX (opmyJsiaM, TPUHAIICKHOCTh BEIIECTB K
ONPENECICHHOMY KJIAcCy COEIWHEHHM, TUIBl XUMHYECKUX pEaKLUHUi, CTEIEHb
OKHUCJICHUS D3JIEMEHTA B COEJUHEHHUSX, TUIl XUMHYECKOW CBA3U B COEIMHEHUSX,
BO3MOKHOCTb IPOTEKAHUS PEAKIUI

MOHHOT'O 0OMEHa;

COCTaBIIATH: (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUN M3YYCHHBIX KJIACCOB; CXEMBbI
CTpOo€HHsS aToMOB TiepBbIX 20 »ieMeHTOB mnepuoandeckor cucremsl JI.H.
MeHneneeBa; ypaBHEHUSI XUMAYECKUX PEAKIIUM;

* 00paIaThCs ¢ XUMUYECKOU MOCYI0M U 1a00paTopHBIM 000PYyI0BaHUEM;

* BBIYUCIISITH: MAaCCOBYIO JOJI0O XUMHUYECKOTO dJIeMEHTa HO (popMylie COeTMHEHNS;
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; KOJIMYECTBO BEHIECTBA, OOBEM WIH MaccCy
0 KOJIMYECTBY BEIIECTBA, O0BEMY MITM MACCE PEAreHTOB WIH MPOAYKTOB PEAKIINH;
Hcnonp3oBanue mNpuUOOPETEHHBIX 3HAHUW M YMEHHM B  MPaKTHUYECKOU
JNEATCIbHOCTH MW TOBCEAHEBHOM JKWM3HU JUIA: O€30MMacHOro oOpalieHus ¢
BEIllECTBAMU M MaTepualiaMH; JKOJOTHMYECKM TIPaMOTHOTO TMOBEACHUS B
OKPYXaIUIEH CpeJle; OLUECHKH BIMSHHUS XUMHUYECKOrO 3arps3HEHUS OKPYKaroUIEh
Cpe/bl Ha OpraHU3M YEJIOBEKa; KPUTUUYECKOU OLIEHKHM MH(pOpMAIUU O BEILECTBAX,

HCIIOJIb3YEMbIX B OBITY; MPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHILICHTPALINH.



o monoxenue MerauoB B ILC,; METaJJInYeCcKasi  CBS3b,
METAJUIMYECKAs] KPHUCTAJUIMYECKas PEIIETKA;

e  (bu3MUecKHUe CBONCTBA METAJJIOB.

. o01Ie XUMHUUYECKHE cBoiicTBa Me: B3aumopeiicteue ¢ HeMe, Bonoii,
KHCJIOTaMU, COJISIMM.

e  KJacCU(UKALMIO CIUIABOB HAa OCHOBE YEPHBIX (YyT'yH M CTajb) H
I[BETHBIX METAJIIOB, XapaKTEPUCTUKY (DU3UUECKUX CBONCTB METAILJIOB.

e  OCHOBHBIE CIIOCOOBI TTOJIyuYeHUsSI Me B IPOMBIIIJIEHHOCTH.

. BOXKHEHUIIIE COCTUHEHHS IET0OYHO3EMEIbHBIX METAJIJIOB

e  XHMHYECKHE CBOMCTBA AIFOMHHUS, XKeje3a.

e  OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOWMCTB DJIEMEHTOB-
METaJIJIOB B TIpejiesiaX IIaBHbBIX MOTPYIII;

e XapaKTepHU30BaTh CTPOCHHE M OOIIHE CBOWCTBA METAJIJIOB,;

e  ONHUCHIBAaTh CBOMCTBA BBICIIMX OKCHAOB JJIEMEHTOB-METALIOB U
COOTBETCTBYIOIIMX UM OCHOBAHUI;

e  OIKCHIBATH PEAKIIMU BOCCTAHOBJICHUS METAJJIOB U3 UX OKCHJIOB;

. XapaKTEePU30BaTh YCIOBHUS M CIIOCOOBI MPEAYNPEKACHUS KOPPO3UU
METaJIOB;

e  XapaKTEepH30BaTh CBOWCTBA W 0OO0JIACTH MPUMEHEHUS METaJUTMYCCKUX
CILIaBOB;

. COCTaBJISITh CXEMbl CTPOCHHUSI aTOMOB 3JEMEHTOB-METAUIOB JIUTHS,
HaTpHUsl, MarHus, aJIOMUHUS, KaJIus, Kaablus);

e - OOBACHATH 3aKOHOMEPHOCTH  HM3MCHECHHUS CBOWCTB  DJICMEHTOB-
METaJIOB B Ipe/iesiaxX IIaBHBIX MOJATPYIIL;

U XapaKTCPHU30BaATh XUMHNYCCKHUC CBOMCTBA METAJJIOB U UX COGI[PIHGHPIIZ;

e  ONWCHIBATH CBA3b MEXIYy COCTaBOM, CTPOCHHMEM, CBOMCTBaAMHU
BEIIECTB-METAIIOB U UX TNPUMEHCHUEM;
e  -HCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS M YMEHHSI B MPAKTUYECKOU

NEITEIPHOCTA W TIOBCEIHEBHOM KHU3HHU: s Oe3omacHoro ooOpamieHus ¢ Me,



JKOJIOTUYECKHM TPAMOTHOTO MOBEJACHHS B OKPYXKAIOUIEH Cpene, KPUTUYECKOU
OlICHKH UH(POPMAIIMU O BEIIECTBAaX, UCTIOJIb3yEMBbIX B OBITY

e  3amMChIBATh YpaBHECHUs peakuun B3aumozeucteus ¢ HeMe,
KUCJIOTaMHU, COJISIMH, UCIIOJB3Ysl AJIEKTPOXUMHUUYECKUN Pl HanpsbkeHuss Me s
XapaKTEePUCTUKU XUMUYECKUX CBOWCTB

. OMUCHIBATh CBOWCTBA U 00JIACTU MPUMEHEHHUS PA3JIMUYHBIX METAVIOB U
CILJIABOB

e COCTaBJISITh CXEMY CTPOEHHUS aTOMa KeJie3a;

e  3amMCHIBATh YPaBHEHHS pEaKIuil XUMHUECKUX CBOMCTB xene3a (OBP)
c o0pa3oBaHMEM COCIMHEHUH C PA3TUYHBIMHU CTEIICHSIMH OKUCIICHUS,

«  ONpeeNsaTh COeAUHEHUs, cojepskamue nonsl Fe?" u Fe** ¢ momomsio
Ka4eCTBEHHBIX peaKIui

e oOOpamarbcsi ¢  XAMHYECKOM  mMOCyIoH ®W  Ja0OpaTOpPHBIM
000pyaOBaHUEM;

e  Pacmo3HaBaTh OIBITHBIM IIYTEM COCIUHEHMS METALI.

o nonoxenue HemetamwioB B I1.C. JI.M1.Menneneena;

e  ATOMHBIE XAapaKTEPUCTUKHU DJIEMEHTOB-HEMETAJUIOB, IPUYHUHBI U
3aKOHOMEPHOCTH UX U3MEHEHHUSI B IIEPUOIAX U IPYIIIAX;

e  0COOEHHOCTH KPUCTAJUIMYECKOTO CTPOCHUSI HEMETAILIOB,;

e  CTPOCHHE aTOMOB-HEMETAJIOB, (PU3NUYECKHE CBOMCTBRA.

e  CTPOCHHE aTOMOB TaJOTEHOB, CTEIICHH OKUCICHUS, (PU3MUECKHE U
XUMHUYECKHE CBOKCTBA.

e  CBOICTBa CEPHOM KUCIOTHI B cBeTE npeacTaBieHnii TO/I;

e  OKHCIUTEIbHBIE CBOMCTBA KOHII. CEpHOM KUCHOTHI B cBeTe OBP;

e  KA4YECTBEHHYIO PEAKIMIO Ha CYJIb(aT-NOH.

e (pu3HUECKHE U XUMUYECKHE CBONCTBA a30Ta;

e KPYrOBOpPOT a30Ta B MPUPOJE.

e  CTPOCHHE MOJEKYJIBl aMMHUAKA;

e  JIOHOPHO-aKIIENTOPHBIA MEXaHU3M OO0pa3oBaHUS CBA3M B HOHE

aMMOHWS;



e  CBOMCTBAa aMMHAKa;

e CIOCOOBI MOTYYEHHUS U pACTIO3HABAHUSI aMMHUaKa

e  CBOWCTBA KUCJIOPOAHBIX COCIMHEHUN a30Ta U a30THOM KHUCIOTHI KakK
OKHCJIUTEIIS.

e  XapakTepU30BaTh CBOMCTBA YIJEPOJA M DJIEMEHTOB IOATPYIIIbI
yriiepoaa

e  CBOWCTBa, 3HAYEHHUE COCIWHEHUHN YTIIEPOJAa U KPEMHHS B KUBOW U
HEKUBOU ITPUPOJIE.

e  COCTaBJIATH CXEMbl CTPOCHHUS AaTOMOB XHMHUUYECKUX DJJIEMEHTOB -
HEMETAJUIOB;

e  JIaBaTh XapaKTEPUCTHKY DJIEMECHTAM-HEMETAJUIAaM Ha OCHOBE UX
nojioxkeHus B [ICXD;

e  OOBSICHSATH CXOACTBO M pa3IMuU€ B CTPOCHHUU ATOMOB DJIEMEHTOB-
HEMETAJUIOB;

e  OOBSCHATH 3AKOHOMEPHOCTH  M3MEHEHHUS CBOMCTB XHMHYECKHX
3JIEMEHTOB-HEMETAJIOB;

° XapaKTCPHU30BaAThE XUMHUYCCKHC SJICMCHTBI-HCMCTAJIJIbI MaJIbIX

EPUOJIOB;

e  ONWCHIBATH CBOMCTBA BBICHIUX OKCHUIOB XUMHUYECKUX HIEMEHTOB-
HEMETAJUIOB MaJbIX MEPUOJIOB, a TaKKe OOIIUE CBOMCTBA COOTBETCTBYIOIIUX UM
KHUCJIOT;

e  CpaBHUBAThb HEMETAJUJIbI C METAJUIAMU

e COCTaBJATH CXEMBI CTPOEHHUSI aTOMOB I'AJIOTE€HOB;

e HAa OCHOBAHHMH CTPOCHUS aTOMOB OOBSCHATH M3MCHECHUE CBOWCTB
rajoreHoOB B IPyIIIIE;

e  3amMCHIBaTh YpaBHEHMs peakuuil ¢ Touku 3peHus OBP

e XapaKTEpU30BaTh XUMUYECKHE 3JIEMEHTHI TOJATPYMIIbI CEPHI;

e  3AIKCHIBATh YPABHEHHUS] XMMUUYECKHUX PEAKLIUN B MOJIEKYJSIPHOM H C

ToukH 3peHuss OBP



. ONMCHIBATh CBOMCTBA aMmuaka ¢ Touku 3peHuss OBP wu ero
(pU3HOIOrNYEeCKOE BO3AEHCTBUE HA OPraHU3M

o oOOpamatrbca €  XUMHYECKOM  mocygold W 1abOpaTopHBIM
0o0opy1I0BaHUEM;

e  MOJy4YaTh U cOOMpATh aMMUAK;

e  pacmo3HaBaTh OIBITHBIM IIyTEM AMMHUAK;

. COCTaBJIITb CXEMBl CTPOCHHUS aTOMOB DJJEMEHTOB MOATPYIIIbI
yrieponaa;

. cocTaBlATh  (GOPMYJIbl  COCIMHEHMH  yriepoa U  KpeMHUS,
WUTIOCTPUPYIOIIHME CBOWCTBA KapOOHATOB U CHUIIMKATOB

e  pacro3HaBaThb PACTBOPBHI KHUCJIOT M IIEJIOYeH, XJIOpHI-, Cyibdar-,
KapOOHAT-UOHBI U MOHBI AMMOHMUS;

. ONMCHIBATH XMMUYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEW cpenbl Kak
CJIEICTBHE MPOU3BOJICTBEHHBIX IPOLIECCOB, CIIOCOOBI 3aLUTHI OT 3arpsi3HEHUI

e  HCIIOJB30BaTh INMPHUOOPETEHHBbIE 3HAHHUA U YMEHHsS B IPAKTHUUYECKOM
NEATEIIBHOCTU U ITOBCEIHEBHOM KU3HU JJIA:
OOBSICHEHMSI XMMMUECKUX SBJICHUH, MPOMUCXOJAIIMX B MpupoAe, ObITY W Ha

IMPOU3BOJACTBC,

HKOJIOTHYECKH TPAaMOTHOTO MOBEICHUS B OKPYXKAIOIIEH Cpeie;

OLICHKH BJIVMSIHHS XHUMHUYECKOTO 3arpsi3HCHUs OKpYKalImeH cpeapl Ha
OpraHu3M YeJIOBEKa U IPYTUe KUBbIC OPTaHU3MBI;
. O0e3omacHOro OOpamieHusi ¢ TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH,
1a060paTOpHBIM 000PYIOBAHUEM;

KPUTHYECKOW  OIIEHKM  JIOCTOBEPHOCTH  XHUMHYECKOW  uH(pOpMAIH,

HOCTYHaIOHleﬁ M3 Pa3HbIX HCTOYHHUKOB.
OcHOBHOe cofep:KaHue
8 knacc
BBenenue
HpeI[MeT XUMHUH. MCTOI[I)I IIO3HAaHUsA B XHUMHUHU. HaGHIOI[CHI/IC, 9KCIICPHUMCHT,

MojenupoBanue. VMICTOUHUKN XUMUYECKON MH(opMalny, ee MoJlydeHue, aHaau3 u



MpejCTaBiIeHUEe ero pe3yiabTaToB. [loHATHE 0 XMMHYECKOM dJeMeHTe U (popmax
€ro CyIIECTBOBAHUS: CBOOOJHBIX aTOMaX, MPOCTHIX M CIIOKHBIX BEIIECTBAX.
[IpeBpaienus BemiecTB. OTIMYNE XUMUYECKUX PEAKLUUNA OT (PU3UUECKUX SIBICHUM.
Ponp xumuu B xu3HM yenoBeka. Xemodunus u xemopoobus. Kparkue cBeaeHus u3
WCTOPUU BO3HUKHOBEHUS M PA3BUTHS XUMHUHU. POJIb OTEUECTBEHHBIX YYEHBIX B
CTAaHOBJICHMM XHMMH4YecKol Hayku — pabotei M. B. JlomonocoBa, A.M.
bytneposa, JI. . MenneneeBa. Xumuyeckass CUMBOJIMKA. 3HAKH XHUMHUYECKUX
AJIEMEHTOB U MPOUCXO0XKJACHUE WX HazBaHUM. Xumuueckue Gopmynbl. UHIEKCH U
kod(duimenTsl. OTHOCUTENIBHBIE aTOMHAsI U MOJICKYJIsipHas Macchl. [IpoBenenue
pacueToB MacCOBOM JOJIM XUMHYECKOTO 3JIEMEHTa B BEILIECTBE HAa OCHOBE €ro
dbopmynsl. [lepuoandeckas cucteMa xumudeckux siaementoB J[. M. Menneneena,
ee CTpPyKTypa: Majble W OOJBIIHE TMEPUOIbI, TPYNIbl W  TMOATPYIIIHL.
[lepuoauyeckas cucteMa Kak CIPaBOYHOE IMOCOOWE IS MOJTYYEHUS CBEACHUU O
XUMHUYECKUX PJIEMEHTAX.

JMemoncTpanuu. 1. Mogenun  (mapoctepxkueBbie u  Crroapra—Dbpurieba)
Pa3JIMYHBIX MPOCTHIX U CIOKHBIX BEIIECTB.

2. Komnekuusi CTEKISHHOW XUMHUYECKOW mocynbl. 3. Koiuiekuus MarepuaioB U
U3JICJIMN U3 HUX Ha OCHOBE amtoMuHus. 4. B3aumopencTBue Mpamopa ¢ KUCJIOTOM
Y IOMYTHEHUE U3BECTKOBOM BOJBI.

Tema 1. ATOMBI XMMH4YECKHX 3J1€MEHTOB

ATOMBI KaK popMa CYIIECTBOBAHUSI XUMUYECKUX AIeMeHTOB. OCHOBHBIC CBEICHHUSI
O CTpPOCHHMH aTOMOB. JloKazaTenbCTBa CIIOKHOCTH CTPOEHUS aTOMOB. OTBITHI
Pesepdopna. [lnanerapHast MoelIb CTPOSHUS aTOMA.

CoctaB aTOMHBIX fJ€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAsI aTOMHAas Macca.
B3anmoCBs3b NOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIBHAS AaTOMHASL MACCay.
N3meHeHne yucia MpoOTOHOB B SiApE aTroMa — 00pa30BaHUE HOBBIX XMMHUYECKHX
3JIEMEHTOB.

N3meHneHune uyuciaa HEUTPOHOB B sApe aroMa — O0O0pa3oBaHHME H30TOIOB.
CoBpEMEHHOE OIpPECIICHUE MOHATHS «XMUMUYECKUUA 3ieMeHT». M30Tombl Kak

PasHOBUAHOCTH aTOMOB OAHOI'O XUMHYCCKOI'O 3JICMCHTA.



OnekTpoHbl. CTPOEHHUE BJIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX SJIEMEHTOB
MaJIbIX TIepruoa0B. [IoHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
Ilepuonnueckas cucrema xuMuueckux siaemeHToB [[. M. MenneneeBa u ctpoenue
aTOMOB — (PU3UUYECKUN CMBICT TOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIIbI,
HOMeEpa nepuoaa.

N3MeHenne uyucna DBJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YpOBHE aToMa
XUMHUYECKOTO 3JIEMEHTa — O0pa3oBaHUE TOJIOKUTEIBHBIX W OTPUIIATEIHHBIX
noHOB. MoHbl, 00pa3oBaHHbIE aTOMaMU METAUIOB W HEMETAIOB. [IpuduHBI
W3MEHEHUS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPHOJAX U TpymIiax.
O6pazoBanne OuHapHbIx coenuHeHuil. [lonsaTue 00 wuoHHOU CBsA3U. CXeMBbI
00pa3oBaHUs HIOHHOMW CBSI3H.

B3anmMopelicTBue aTOMOB 2JIEMEHTOB-HEMETANIOB MEXAy coboii — oOpa3oBaHue
JIBYXaTOMHBIX  MOJIEKYJ MPOCThIX  BemnlectB. KoBajeHTHass  HeMNoJisipHas
XUMHYECKasi CBA3b. JJEKTPOHHBIE M CTPYKTypHbIe (opmyibl. B3aumoneicTBue
aTOMOB HEMETa/NIOB MexAy co0oii — oOpa3oBaHHMe OMHAPHBIX COEAMHEHHI
HEMETAJJIOB. DIJIEKTPOOTpULAaTENbHOCTh. KoBaneHTHas nonsipHas cBsa3b. [loHsATHE
O BAJEHTHOCTH KaK CBOWCTBE aTOMOB OOpPa30BBIBaTh KOBAJEHTHBIE XWMHUUYECKHE
ces3u. CocraBinenne ¢GopMyn OWHAPHBIX COCJUHEHUW 1O BAJICHTHOCTH.
Haxosxnenue BajieHTHOCTH 110 (hopMyIie OMHAPHOTO COCTMHEHUS.
B3anmopelicTBue  aToMOB  METaJUIOB  MEXJIy co0oii —  oOpa3oBaHHe
METAJUIMYECKUX KPUCTAILIOB. [IoHATHE O METAIIIMYECKOH CBSA3H.

JdeMoncTpamuu. Mojenn aTroMOB XUMHYECKHX dJieMeHTOB. Ilepumoanueckas
cucreMa xmMmudeckux osyemeHtoB J[. M. MennaeneeBa (pasznuyabie (HOpMBI).
WzroTtoBienne Mojeneit MojieKya OMHApHBIX coequHeHnid. 3roToBineHne Mo ieny,
WJUTIOCTPUPYIOLIEN CBOMCTBA METAJNIMYECKON CBA3U.

IpakTuuyeckue padorbl 1. [IpaBuna TexHumku Oe3omacHocTH Tpu paboTe B
xuMudeckoMm kabunere. [Ipuemsl oOpamieHus ¢ 1abopaTopHbIM 000PYTOBAaHUEM H
HarpeBaTeJIbHbBIMU MPUOOPAMHU.

KonTpoabHast padora 1 o Teme: « ATOMBI XUMHYECKHUX IJIEMEHTOBY

Tema 2 IIpocThie BemecTBa



[Tonoxxenne MeTamioB M HeMeTauioB B llepumoandeckoill cucteMe XMMHUYECKUX
3JIEMEHTOB

JI. W.MenneneeBa. Baxuelue mnpocThie BelIeCTBA — MeTaUibl (3Kele3o,
ATIOMUHUM, KadblUM, MarHuii, HaTpuil, kamuii). OOmme (Gunyeckue CBONCTBA
MeTalioB. BaxHeliue mpocThie BelleCTBa-HEMETAIIbI, 00pa30BaHHbIE aTOMaMU
KHCJIOPOJIa, BOJOPOJA, a30Ta, cephl, ¢ocdopa, yriaepoaa. Mojaekyabl MPOCTHIX
BEIIECTB-HEMETAUIOB — BOJIOPO/Ia, KUCJIOPO/a,

azora, rajioreHoB. OTHOcUTENbHAsT MoOJieKyJsipHas macca. CrocoOHOCTh aTOMOB
XUMUYECKUX DJIEMEHTOB K OOpa30BaHUI0 HECKOJIBKHX TMPOCTHIX BEIIECTB —
ajuioTponusi.  AJUIOTpomHbIe MoauduKanuu Kuciopoaa, Gocdopa, osoBa.
Merannuyeckue W HEMETAIMYECKUE  CBOMCTBA  NPOCTHIX  BEIIECTB.
OTHOCHTEIBLHOCTH 3TOTO ITOHSITHS.

Uucno Aoraapo. KonumuectBo BemiectBa. Mosb. MonsipHas macca. MosiapHbIii
o0beM ra3000pa3HBIX BemiecTB. KpaTHble €IMHHUIIBI HU3MEPEHUsS KOJIMYeCTBa
BEIIIECTBA — MUJUIUMOJIb U KHJIOMOJIb, MAJJIUMOJISIPHAS M KUJIOMOJISIPHAsI MACChI
BEIECTBA, MUJUITUMOJISIPHBIN U KHJIOMOJISIPHBIN 00beMBbI Ta3000pa3HbIX BEIIECTB.
PacyeTsl ¢ HCHONB30BAaHUEM TOHSATHM «KOJMYECTBO BEIIECTBA», «MOJIApHAs
Maccay, «MOJIIPHBIA 00bEM Ta30B», «UUCI0 ABOTAAPO».

HemoncTpamun. O3HaKOMJICHHE C KOJUIEKIMEH MeTamioB. O3HaKOMIJIEHUE C
KOJUJIEKIIMEN HEMETAJLJIOB.

KonTtpoabHas padora 2 o teMe: « [IpocThie BemecTBa»

Tema 3. CoenrHeHUSI XMMHUYECKHUX )JIEMEHTOB

Crenenp okucieHus. CpaBHEHME CTENEHM OKHCJICHHS M BaJICHTHOCTH.
OmpenenieHUe CTEIICHW OKHUCJICHUS OSJIEMEHTOB B OWHApPHBIX COCIMHCHUSX.
CocrtaBnenue GopMys OMHAPHBIX COSTMHEHUM, OO CITOCOO MX HA3BAHMIA.
bunapHbIe cOeAMHEHNS METAIIJIOB M HEMETAJIOB: OKCHJIBI, XJIOPHJIBI, CYIb(OUIBI 1
np. CocraBnenue ux (opmyn. bHHaApHBIE COCIMHEHUS HEMETAIOB: OKCHJIBI,
JeTy4yue BOJOPOJHBIC COCAWMHEHMS, MX COCTaB M Ha3BaHuia. [IpencraButenu
OKCHJIOB: BOJA, YIVICKHCJIBIM Ta3, HeramieHas u3BecThb. [IpencraButenu neTydux

BOJIOPOJHBIX COCIMHEHMI: XJIOPOBOIOPO M aMMHAK.



OcHOBaHHUs, MX COCTaB M Ha3BaHWA. PacTBOPUMOCTH OCHOBaHHMI B BOJE.
[IpencraButenu menaoyel: TUAPOKCUIBI HATPUA, Kaiud U Kanblus. [lonstue o0
WHJIMKATOPaxX U KAYECTBEHHBIX PEAKIUSX.

Kucnotel, ux cocraB u Ha3panus. Kiaccuduxanus xucior. IlpencraButenu
KHCJIOT: CepHasl, coJisiHasi, a3oTHas. [loHsiTue o mikane kuciaoTHocTH (mkana pH).
N3MeHeHnne OKpacKu MHIUKATOPOB.

Comu Kak TPOU3BOAHBIE KHUCJIOT M OCHOBAHMM, HX COCTaB M Ha3BaHMSL.
PactBopumocTs coseii B Boze. [IpencraBurenu coneit: Xjaopua HaTpusi, KapOoHAT U
docdar kanbIus.

AMopdHBIC U KPUCTAUTMYECKUE BEIIECTBRA.

MexXMONEeKyIsIpHbIE  B3aUMOJACHCTBUA. TUNBl  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIOB KPUCTANIMUECKUX PEIIETOK.

UYucTeie BemniecTBa U cMecH. [Ipumepsl )KUIKUX, TBEPAbIX U Ta3000pa3HBIX CMECEH.
CaolicTBa YHCTBIX BellecTB U cMmecei. Mx cocraB. MaccoBast u oObemMHast 10JH
KOMIIOHEHTa cMecHu. PacueTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MTOHSATHUS «IIOJIS».
JemoncTpamuu. O0pa3nbl OKCHUIOB, KHCJIOT, OCHOBaHWW W coyieil. Monenu
KPUCTANTMYECKUX PEIIETOK XJIOpUJa HaTpus, anmasza, okcuaa yriaepoga (IV).
KucnotHo-1ienounble HHANKATOPBI, U3MEHEHHE UX OKPACKU B Pa3IMYHBIX CpElax.
VYHuBEpCcaIbHBI UHAUKATOP U M3MEHEHHE €ro OKpPacKH B Pa3IMYHBIX Cpelaax.
[Txama pH.

JlabopaTopHble onbITbl. O3HaKOMIJICHHE CO CBOWCTBAaMU amMuaka. OmnpeneneHue
pH pactBopoB kucCnOTHI, menoud U Boabl. Omnpenenenne pH IUMOHHOTO U
a0JI0OYHOTO COKOB Ha cpe3e 1mioaoB. O3HaKOMJIEHHME C  KOJJICKIIUEH
coiieil. O3HaKOMJIEHUE C KOJUJIEKIIMEN BEUIECTB C pa3HbIM TUIIOM KPUCTAJUIMYECKON
pemetku. M3roToBienue Mojeneil KpUCTAIIMYECKUX pemeTok. O3HaKOMJIEHUE ¢
00pa3IoM TOpHOI TTOPOIBI.

IIpakTuueckue padorsl 2. [IpuroroBieHue pacTBopa caxapa M pacuer €ero
MacCOBOM JI0JIM B PaCTBOPE

Tema 4. U3MeHeHus1, IPOUCXOAsIIUE C BellleCTBAMH

[lousitue HBHGHHﬁ, CBA3aHHBIX C N3BMCHCHUAMM, IIPOUCXOAAINNMMU C BEHICCTBOM.



SIBNieHMs, CBA3aHHBIE C UBMEHEHUEM KPUCTAILUIMYECKOTO CTPOEHHMS BEUIECTBA IMPHU
MOCTOSIHHOM €ro cocTtaBe, — (usnueckue spicHUs. Du3MUecKUe SBICHUS B
XUMHM: JUCTHILIALMA, KPUCTAJUIM3ALMS, BBIMAPUBAHUE W BO3TOHKA BEIIECTB,
(GuabTpOBaHKE U UEHTPUPYTUPOBAHUE.

SBneHus1, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHUE PEAKIIHH.
[Ipy3Haky U yclIOBUS NPOTEKAHUS XUMHUUYECKUX peaKUuil. Boienenue TemioTsl u
cBeTa — peakuuu ropeHust. [lonarue 00 K30 - U YPHAOTEPMUUECKUX PEAKITUSIX.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMUUYECKUE YPAaBHECHUS. 3HAUCHUE UHIEKCOB
u ko3 unrentoB. CocTaBieHUE YPaBHECHUN XUMUYECKUX PEaKIUH.

PacyeTsl 10O XMMHYECKMM ypaBHEHMsIM. PemieHue 3agady Ha HaxOXKJICHUE
KOJIMYECTBa, MacChl WM O0BbeMa MPOAYKTa PEAKIUU IO KOJIMYECTBY, Macce WU
00bEMy HCXOJHOTO BelIeCcTBa. PacdyeThl ¢ HCIOJB30BAHUEM IOHSATHS <JI0JS»,
KOrJIJa UCXOJHOE BEIIECTBO JIaHO B BUJIE pAacTBOpa C 3aJaHHOM MacCOBOW J10Jei
PacTBOPEHHOI'O BEUIECTBA WU COJICPKUT OMPEACICHHYIO JT0JII0 TPUMECEH.
Peakumu paznoxenusi. IlpencrtaBieHne O CKOPOCTH XUMHYECKUX PEAKIIH.
Karaimmzaropel. @epmentsl. Peakiuu  coenuHenus.  Karanutudeckue u
HEKATAUIUTHYECKHE pEaKIMH, OOpaTuMblie W HeoOpaTumble peakuuu. Peakuuu
3aMelieHusl. Psga akKTUBHOCTH — METAJUIOB, €ro  HMCIIOJIBL30BaHHE IS
MPOTHO3WPOBAHUS BO3MOKHOCTU TNPOTEKAHUA PEAKIUH MEXKIy METaUlaMu WU
KHCJIOTaMH, pPEaKIMi BBITECHEHUS OJHUX METa/UIOB M3 PACTBOPOB HX COJIEH
IpYyruMu MeTauiamMu. Peaknum oOmeHa. Peakmum HeWtpanmuzamuu. Y CIIOBHS
MPOTEKaHMS Peaknii OOMEHa B PaCTBOPAX JI0 KOHIIA.

THUIBl XMMUUYECKHUX pPEAKIMi Ha IIPUMEPE CBOMCTB BOJBI. Peaknus pasiioKeHus —
BJIEKTPOJIN3 BOJbL. Peakinuy COeAMHEHUS — B3aUMOJICHCTBHE BOJBI C OKCHUIAMU
METAJJIOB M HEMETAIJI0B. YCJIOBHE B3aMMOJICHCTBUS OKCHIOB METAJLIOB M
HemetauioB ¢ Bojgou. [lonsitme «ruapokcuabl». Peaknum 3amMemnieHust —
B3aMMOJICHCTBHUE BOJIBI C MeTa/UIaMu. Peakiiuu oOMeHa — ruIpoJIn3 BEIIECTB.
Jemonctpanumn. [Ipumepsl duzndeckux sIBICHUM: a) raBieHue napaduHa; 0)
BO3TOHKa MOJ1a Wi OCH30MHON KUCIIOTHI; B) paCTBOPEHHE OKPAILIEHHBIX COJICH; T)

muddy3us DYyMKUCTHIX BELIECTB C TOpsIEd JIaMIOYKM HakanuBaHus. [Ipumepsl



XUMUYECKUX SIBICHUM: a) ropeHue Maruusi, ¢pocdopa; 6) B3auMoaeiiCTBUE CONMSTHON
KHCJIOTBI C MpPamMoOpoOM WU MejoM; B) moiydeHue ruiapokcuna meau (II); r)
pacTBOpPEHUE MOJYYEHHOTO THAPOKCHIA B KHUCIIOTaX; /1) B3aUMOJCHCTBUE OKCHIA
Menu (II) ¢ cepHOif KHCIOTON MpH HAarpeBaHUM; €) PA3IOKECHUE MepMaHTaHaTa
KaJIUsl; 5K) pasyIoKeHUe MepoKcuaa

BOJIOPO/Ia C MOMOIIBIO TUOKCH/IA MapraHia 1 Karajasbl KapTodens Wik MOPKOBH;
3) B3aUMOJIeiCTBHE pa30aBICHHBIX KUCIOT C METaJIAMHU.

IIpakTuueckue padorsl 3. [Ipr3HaKK XUMUYECKUX PEAKIIUI.

KounTpoabHast padora 3 o teme: «M3MeHEHHUsI, TPOUCXOISIIUE C BEIIECTBAMU
Tema 5. PactBopenue. PactBopbl. CBOHCTBA PACTBOPOB 3JIEKTPOJIUTOB
PactBopenne kak ¢uzuko-xumuueckuid mnporecc. Ilonstue o rTHAparax u
Kpuctajuiorujparax. PactBopumocTb. KpuBBIE pacTBOPUMOCTH KaK MOJEIb
3aBUCUMOCTU PAaCTBOPUMOCTH TBEP/IbIX BEIIECTB OT TemIieparypbl. HachlllieHHbIE,
HEHACBHIIIEHHBIE U NEPECHIIICHHBIE PACTBOPBI. 3HAUYEHUE PACTBOPOB ISl IPUPOIBI
U CEJIBCKOr0 XO3SMCTBA.

[TonsiTue 06 MEKTPOIUTUYECKON NUCCOIUALNU. DICKTPOIUTHI U HEAIEKTPOJIUTHI.
MexaHu3M JAUCCOIMALMN BJIEKTPOIUTOB C PAa3IMYHBIM XapaKTEPOM  CBS3H.
CrerneHb 3IeKTPOTUTUYECKON Arcconnanui. CHUIIbHBIE U CIa0ble DJIEKTPOIIUTHI.
OCHOBHbBIE TIOJIO)KEHUSI TEOPUU DBIEKTPOJUTHYECKON aucconumanuu. oHHbIE
ypaBHEHHUs peakiuii. Peakun oOMeHa, uaymume 10 KOHIa.

Krnaccuduxkarus nOHOB U UX CBOMCTBA.

Kucnotsl, ux xmaccudukanus. Jlucconuanus KUCIOT U HX CBOWCTBA B CBETE
TEOPUU AEKTPOJIUTHUECKON JUcCOolMalni. MONEKyIsIpHbIE U NOHHBIE YPABHECHUS
peakiuii. B3anmoneiicTBUE KHUCIOT C METaUIaMU. OJEKTPOXUMUYECKUH Pl
HanpsDKEHUW METa/uloB. B3aMMOJENCTBUE KHUCIOT C OKCHJIAMU METaJlJIOB.
B3anmopenictBue  KHCIOT € OCHOBAHUAMHM  —PEaKUUs  HEWTpaU3alHH.
B3aunmopeiictBue kucior ¢ consiMu. Mcnonib3oBanue TabIUIIbl PACTBOPUMOCTH ISt
XapaKTEPUCTUKN XUMUYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux kinaccuukanus. Jlucconuanys OCHOBaHUN U UX CBOWCTBA B CBETE

TEOpUHU DJIIEKTPOJIUTHYECKON JUcCOlUalui. B3auMoneicTBue OCHOBAaHUU C



coisimu.  Mcnonb3oBaHue TaOJMIBI  PACTBOPUMOCTH Il XapaKTEPUCTUKH
XUMHYECKHUX CBOWMCTB OCHOBaHUM. BzaummozaencTBue Mmienodyed ¢ OKCHAAMU
HEMETaJIJIOB.

Conu, ux pauccouMalMsd M CBOWCTBA B CBETE TEOPUU DIICKTPOIUTUYECKON
auccouuanuu. BzanmoaeicTeue coseil ¢ MeTtamuiaMu, OCOOEHHOCTU 3TUX PEeaKIUH.
BsaumopneiictBue coneit ¢ conamu. Mcnonb3oBanue TabJMLbl paCTBOPUMOCTH IS
XapaKTEePUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O060061IeHne cBeIeHN 00 OKCHUIaX, UX KiacCu(PuKaiu 1 CBONCTBAX.
I'enetndeckue psapl MeTauia U HeMeTauia. ['eHeTndeckas CBsi3b MEXAY KilacCaMu
HEOPraHWYECKUX BEIIECTB.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OmpenenieHue CTEMEHEW OKHUCICHHUS [JI DJIEMEHTOB, O00pa3yrolux BellecTBa
pa3HbBIX Ki1accoB. Peakiiun mMOHHOTO OOMEHA U OKHCIMTEIIBHO-BOCCTAHOBUTEIIBHBIC
peakiur. OKHUCIUTEb U BOCCTAHOBUTEIb, OKHCJIEHHME W BOCCTAHOBJIECHHUE.
CocTtaBneHne ypaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOI0M
AJIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

JdeMoncTpanmuu. BzanMoencTsue pacTBOPOB XJIOpHAA HATpUsT H  HUTpATa
cepeOpa. [lomydyeHne HepacTBOPUMOIO THAPOKCHIA M B3aUMOJEHCTBHE €ro ¢
KucaoTaMu. B3aumojelicTBe KMCIOT ¢ OCHOBaHUSMU. B3auMoaeicTBUE KUCIIOT C
OKCHJaMH METaJUIOB. B3amMojeincTBHE KHUCIOT ¢ MeTaulaMHu. B3ammopaeinicTBue
KHCJIOT C cojiiMu. B3aumopelicTBue mienodyer ¢ KucjaoTtaMu. B3aumojelicTBue
lejJoueil ¢ OKCUAaMU HEMETaJUIoB. B3auMmoJelCcTBUE IIEI0YEH C COISIMM.
[TonyueHue u CBOICTBa HEPACTBOPUMBIX OCHOBaHMH. B3anmoieiicTBie OCHOBHBIX
OKCHIOB C KHCIOTaMH. B3auMojelCcTBHE OCHOBHBIX OKCHJOB C BOJIOH.
BzanMopeiicTBre KUCIOTHBIX OKCHJIOB C IISJIOYaMHu.

IIpakTuyeckue padoTbl 4. YCIOBHS TEUEHUS XHUMUUYECKHX PEAKIHN MEXIY
pacTBOpaMu 3JICKTPOJIUTOB JI0 KOHIIA.

5. PellieHue 3kcriepuMeHTaIbHbIX 3a/1a4.



Hrorosasi KOHTpPOIBLHAsA padoTa 32 Kypc XuMHHM 8 Ki1acca
IIpeaMeTHBIMHM  pe3yJabTATAMM U3YUEHUS TpeaMeTa «XUMUS» SBISIOTCA
CIEYIOIINE YMEHUS:
Tema: «BBeaenue B xumuio. Ilpeamer xumum»
BrinyckHuk HayuuTCA:
o PackppiBaTh CMBICII OCHOBHBIX MOHATUMN: BELIECTBO, XUMUYECKUU DJIIEMEHT,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJISIPHAsI MACCBHI;
e Ha3bIBATh XMMUYECKUE DJIEMEHTHI;
e BBIYUCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaCChl BEILIECTB, a
TaKX€ MacCOBYIO JIOJIF0O XUMUYECKOTO 3JIEMEHTA B COCIMHEHUSIX ISl OLICHKHU
UX PAKTUYECKON 3HAUMMOCTH;
e COOIO/IaTh TIpaBUIa TEXHUKHU O€30MaCHOCTH MPHU MPOBEICHUN HAOIIOICHUN
U OIBITOB
BrInyCKHUK MOJIYYHUT BO3MOKHOCTb HAYUYUTHCS :
o ONPENENATH POJb PA3JIMYHBIX BELIECTB B IPUPOJIE U TEXHUKE;
e XapaKTEpHU30BaTh METOJIbI XMMHUECKOW HayKu (HaOII0eHIE, CPAaBHEHHE,
AKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B MO3HAHUU MPUPO/IBI
TeMma: «KATOMBI XUMHYECKHUX IJIEMEHTOB»
BrinyckHuK HayunuTCs:
o PackppiBaThb CMBICII OCHOBHBIX IIOHSATHUW: aTOM, M30TOIIBI, XUMHUYECKAs
CBSI3b, DJIEKTPOOTPULATEIILHOCTD;
o OOBsACHATh (HU3UYECKUN CMBICT TOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMepa
IPYIIIBI, HOMEpA MEPUO/IA;
e COCTAaBJISITh CXEMbl  CTPOEHUS aroMOB  IepBbix 20  3]IeMEHTOB
nepuoanyeckon cucremol [[.M1.Menneneena;
e pa3inyaTh BUJIBI XMMHYECKOW CBSA3U: MOHHYIO, KOBAaJCHTHYIO MOJIPHYIO,
KOBQJIEHTHYIO HENOJIIPHYIO U METAJIIMYECKYIO;
e M300paXkaTb DJIEKTPOHHO-MOHHBIE (POPMYJBI BELIECTB, OOpPa30BAHHBIX
XUMHYECKHMU CBS35IMU PA3HOTO BHUJA.

BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:



OCO3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUM JJI1 [OPAKTUYECKOU
JICSITCIIbHOCTH YEJIOBEKA;
OMUCHIBATh M3YYCHHbIE OOBEKTHI KaK CHUCTEMbl, MPHUMEHSS JOTUKY

CHUCTECMHOI'O aHaJIn3a

Tema: «IIpocThie BemecTa»

BoInmycKHUK HayunTes:

KJ'IaCCI/I(I)I/ILII/IpOBaTB XUMHUUYCCKHC OJJICMCHTBI Ha MCTalJIbl, HCMCTAJlJIbI,
WHCPTHBIC 3JICMCHTBI (I‘aBBI) i1 OCO3HAHHUA BAKHOCTHU YIIOPAAOYCHHOCTHU
HAaYYHbIX 3HaHHfI;

BBIYUCIIATE KOJIHMYCCTBO BCIICCTBA, 00BeEM HIIH MacCCy IO KOJHNYCCTBY

BCIICCTBA,

BBIHYCKHI/IK IMOJTYYHUT BO3MOKHOCTb HAYUUTHCA:

pPa3BUBAaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCTIOJB3YsI CPEICTBA
YCTHOW M MUCbMEHHON KOMMYHHUKAIIMU MPU paboTe C TEKCTaMU yuyeOHUKA U
JOTIOTHUTENIbHOM JIUTepaTypoOi, CIPABOYHBIMHU TaOIUIIAMU;

IPOSIBIIATh TOTOBHOCTD K YBAXKEHUIO MHOW TOUKH 3PEHUS IPU 00CYKICHUU

PE3YNIBTATOB BBHITOJIHEHHON PaOOTHI

Tema: «COCI{I/IHCHI/IH XHUMHYECCKHUX 3JTIEMECHTOB»

BrinyckHuK HayunuTCs:

ONPENIENATh CTENEHb OKUCICHHS 3JIEMEHTA B COEITUHEHHUSIX;
ONpeAensaTh  IMPUHAMICKHOCTh BEIIECTB K  OINPEICIICHHOMY  KJIaccy
HEOPraHWYECKUX BEIIECTB;

pasnuyaTe  3KCHEPUMEHTAIBHO  KHCJIOTBI M IIENOYM,  MOJIB3YSCh
WHANKATOpAMHU,  OCO3HaBaThb  HEOOXOAUMOCTh  COOJIIONIEHUS  MEp
0e30macHOCTH MPU OOPAIICHUH C KUCIOTAMU U TISII0YaMH.

BBISIBJISITH ~ 3aBUCUMOCTh ~ CBOMCTB  BEIIECTB  OT  CTPOEHUS  HX
KPUCTAJUIMYECKUX  PEMIETOK:  MOHHBIX, AaTOMHBIX,  MOJIEKYJSPHBIX,
METAJUIMYECKHX;

MIPUTOTOBJIATh PACTBOPHI C OMPEAEIEHHON MAacCOBOM JOJIEM PaCTBOPEHHOIO

BEIIECTBA;



e COCTaBJATH (OPMYJIBI HEOPTraHUYECKUX COCIUHEHUH TI0 CTENeHsIM
OKHCJICHHUS 3JIEMEHTOB, a TAaKXK€ 3apsiiaM HOHOB, YKa3aHHBIM B TaOiuIe
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUU U COJIEH;

BrInyCkHUK MOJYYHUT BO3MOKHOCTh HAYUUTHCS

e HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUSI B IPAKTUUECKOM
JNEATENIbHOCTU U MOBCEITHEBHOM KU3HU JIJIsI IPUTOTOBJIEHUSI PACTBOPOB
3aJJaHHOM KOHLICHTPALMH.

Tema: «A3MeHeHU s, MPOUCXOASALIHE C BelIeCTBAMID)
BrinyckHUK HAy4YUTCA:

e TIPUBOJIUTH MPUMEPHI XUMUYECKUX MTPOLECCOB B MPUPO/IE;

e M300paXaTh CYIIHOCTb XUMHUUYECKHUX PEAKIHUH C MOMOIIBI0 XUMHYECKUX
YPaBHEHUM;

e OOBACHATH Pa3aUYHBIC CIIOCOOBI KJIacCU(UKAIIUN XUMUUYECKUX PEaAKIUN;

e TPOBOJUTH XUMUYECKUE OMBITHI U SKCIEPUMEHTHI U OOBACHSITH UX
pe3yJIbTaThI;

BrInyCKHUK MOJIYYNUT BO3MOKHOCTb HAYUYUTHCS :

e IIOHHUMATh POJIb XUMHUUYECKHUX IPOLIECCOB, MPOTEKAOIINX B IPUPOJIE;

e TPaMOTHO OOpAIIATHCS C BEIIECTBAMH B TTOBCEIHEBHOM KU3HH.

Tem: «PacTBopenue. PactBopsl. CBoOiicTBa pacTBOPOB 3JIEKTPOJIUTOB)
BrinyckHuk HayuuTCs:

e pPacKpbIBaTh CMBICJI OCHOBHBIX IIOHATUW: pPAacTBOPBI, JJEKTPOJIHUT U
HEAJICKTPOJIUT,  BJEKTPOJUTHYECKAs  JUCCOUMALMSA;  OKUCIUTENb WU
BOCCTAHOBHUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE

e OOBSICHATH CYITHOCTH PEAKIIii HOHHOTO 0OMEHa;

e KJIAaCCH(UITUPOBATH OKCUIBI M OCHOBAHHS IO CBOWCTBAaM, KHUCIOTHI U COJU
10 COCTaBYy;

e COCTaBJIITb YPAaBHEHMUS  DJICKTPOJUTUYECKOW  JUCCOUMALMU  KHCIIOT,
LIETIOYEH, COJIEW; MOJIHBIE M COKPAIEHHBIE WOHHBIC YPAaBHEHHS PEaKUUU

O6M€Ha; YPaBHCHHA OKHUCIINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;



e COCTaBJISITh YPAaBHEHMS PEAKIM, COOTBETCTBYIOIIMX MOCIEA0BATEILHOCTU
(«uemoykey) mpeBpalieHuii HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KIaCCOB;

e Ha3bIBaTh OOIME XUMHUYECKHE CBOMCTBA, XapaKTEpHbIC I KaXKJIOro M3
KJIACCOB HEOPTraHUYECKHUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

e TIPUBOJUTH NPUMEPHI PEAKIUM, MOATBEPKAAOIINX XUMUUYECKHE CBOMCTBA
HEOPTraHWYECKUX BEILIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUW U COJIEH;

e COCTaBJISITh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIA OanaHC (711 HM3YYEHHBIX
peaKkiuii) Mo MPEeIJIOKEHHBIM CXEMaM PEaKIMil W ONpeleNaTh BEUIECTBO-
OKHCIIUTEIID u BEIIIECTBO-BOCCTAHOBUTEIIH B OKHCIIUTEIILHO-
BOCCTAHOBUTEIILHBIX PEAKIIUAX;

e TPOBOAUTH JAOOPATOPHBIC  ONBITHI, IOATBEPKAAIOIMINE XUMUUYECKHUE
CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS

e COCTaBJISITh  MOJICKYJISIDHBIE U TIOJIHbIE HWOHHBIE  ypaBHEHUS IO
COKpaIlIEHHBIM HOHHBIM YPaBHEHUSIM;

e TIPUBOJIUTH TPUMEPHI  PEAKLMH, TOATBEPKIAIOIMINX CYIIECTBOBAHUE
B3aMMOCBS3M MEXIY OCHOBHBIMM KJIacCaMU HEOPTaHMYECKUX BEIIECTB;

e HCIOJIB30BaTh MPUOOPETEHHBIE KIIFOUEBBIE KOMIIETCHTHOCTH TIPH
BBITIOJTHEHUH HCCJIEI0BATEIBbCKUX MPOEKTOB MO U3YYEHUIO CBOMCTB,
Croco0O0B MOJYYCHUS U PACIIO3HABAHUS BEIIECTB;

e BBISABISITH CYIIECTBOBAHUE T€HETUYECKON B3aMMOCBSI3U MEXKIY BEIIECTBAMHU
B PSIAY: MMPOCTOE BEIIECTBO — OKCHUJ — TUJIPOKCHU]T — COJIb;

9 kiacc

BBenenue. O0masi XxapakTepUCTHUKA XMMHYECKMX JIeMEHTOB M XHUMHYECKHUX
peakumii

IMepuoauvecknii 3axkoH u Ilepuoauveckasi cucreMa XUMMHYECKHUX 3JI€MEHTOB
1. U. MenaeseeBa

XapaKTepuCTUKa DJIEMEHTa [0 €ro NOoJ0oXeHWI0 B Ilepromaumueckon cucteme

xumuueckux aneMeHToB JI. M. MenneneeBa. CBoOWMCTBa OKCHAOB, KHCIIOT,



OCHOBAaHMM M COJIEH B CBETE TEOPUU DIEKTPOJUTHYECKON OUCCOLMALMU U
OKHCJICHUS-BOCCTAHOBJICHUS.

[lonsiTue o mnepexonHbIXx »dneMeHTax. AmporepHOcTh. ['eHeTnyeckuid psa
MEPEXOAHOI0 JIEMEHTA.

Ilepnonnueckuit 3axkoH u Ilepuoanueckas cucrema XUMUYecKux seMeHToB J. 1.
Menzeneena.

XUMHYECKass OpPraHu3anus >KUBOW M HEXUBOU NPUPOAbI. XUMHUYECKAM COCTaB
SApa, MAHTHM M 3€MHOW KOpbl. XUMHUECKHE DJIEMEHTbl B KJIETKaX MKHUBBIX
OpraHnu3MoB. Makpo- 1 MUKPO3JIEMEHTHI.

O6o0meHne cBefeHU 0 XUMHUUYEeCKUX peakuusax. Kmaccudukanus XUMHYECKUX
peakuUii MO Ppa3IUYHBIM TIPU3HAKAM: «UHUCJIO W COCTaB PEArupyromux Hu
00pa3yroIIMXCcs BEIIECTBY, «TEIIOBOM 3¢ (eKT», «HampaBiIeHUE», «HU3MEHCHUE
CTENIEHEW OKUCIICHHS DJIEMEHTOB, OO0Opa3yIIMX pPEarupyrollre BeliecTBay,
«(paza», «ucnonp3oBaHWe KaTanu3aTopa». lloHATHE O CKOPOCTH XHUMHYECKOMU
peakuuu. DakToppl, BIMAKOIIAE HAa CKOPOCTh XUMHUUYECKHX  PEaKLHUM.
Karanuzaropsl u katanu3. UHTHOUTOPBI. AHTHOKCHIAHTHI.

JemoncTpanuu. Paznmuunpie dopmel  Tabmumel  J[. W.MenneneeBa. Monenu
aTOMOB 3JIEMEHTOB |—-r0 mepuoaoB. Mojaenb CTpOEHHS 3E€MHOT0O Iapa
(momepeuHbli pa3pes3). 3aBUCUMOCTbh CKOPOCTH XUMUUYECKON PEaKIMU OT IPHUPOIBI
pearupyrommx BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM pEakUuH OT
KOHIICHTPAIIMM PEArupyrolinuX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOH
peakiuu OT IUIOIIAJAN CONPUKOCHOBEHHSI PEArupyoINX BEHIECTB («KUISIIUN
CIIOi»).

JladopaTopHblie onbiThl 1. [lonydeHne ruipokcuia HUHKA U UCCIEAOBAHUE €rO
CBOWCTB. 2. MoaenupoBanue nocrpoenus [lepruoandeckon CUCTEMbI XUMUYECKUX
anemenToB J[. U.MeHnneneeBa

JAnarnocTu4yeckasi KOHTPOJIbHasi padora

Tema 1. MeTaJLiibl

[Tonoxenune meramnoB B [lepuoanueckor cucreMe XuMuiueckux sneMeHToB [[. U.

MGHI[CJ'ICCBEI. MeTtannuyeckas KpUCTAJNIMYCCKAad PCIICTKA M MCTAJUIMYCCKasA



xumuyeckas cBs3b. OOmue ¢uzndeckue cBoicTtBa MeTtauioB. CIiaBbl, HX
CBOMCTBA M 3HAauUeHHE. XMMHUYECKHE CBOMCTBA METAJLIOB KaK BOCCTAHOBHUTEICH, a
TaK)K€ B CBET€ MX TMOJIOKEHUS B JJICKTPOXUMUYECKOM PNy HaNpsKeHUN
METaJJIOB.

Koppo3us mMeramnoB u cnocoObl 00psObl ¢ Hell. Metayibl B mpupoge. OOmue
CHOCOOBI X TOJTYUYEHHUS.

OO0umas xapakTepuCTHKA IIEJOYHBIX MeTalIoB. Metamibl B npupojae. OOmue
criocoObl ux monydenus. CtpoeHue atomoB. lllemounHbie MeTalabl — MPOCTHIC
BellleCTBa.  BaxHeWne COEIUHEHHS  MICJIOYHBIX  METAIOB  —OKCHIBI,
TUAPOKCUIBI U COJIH (XJIOPUJIbI, KAPOOHATHI, CyNb(aThl, HUTPATHI), ©X CBOMCTBA U
IpUMEHEHHE B HApOJIHOM X03siicTBe. KanuitHeie y1o0opeHus.

Oouman XapaKTepUCTUKA  JJIEMEHTOB raapHoi  moarpymmbl 11
rpynnbl. CtpoeHue aromoB. lllenmoyHo3eMenbHbIE METAIBI —  MPOCTHIC
BellleCTBA. BakHeWIIe COEIMHEHHS IIEIOYHO3EMENbHBIX METAJJIOB — OKCHIBI,
TUAPOKCUIBI U CONMM (XJIOpUJIBI, KapOOHATHI, HUTPATHI, Cyabdartel, pocdarsr), ux
CBOMCTBA Y IPUMEHEHHUE B HAPOJITHOM XO3SICTBE.

Amomunnii. CtpoeHue atoma, (U3MYECKHE M XUMHUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. COENMHEHUS ATIOMUHUA — OKCHUI M THAPOKCUI, MX aM(pOTEpPHBIHI
xapaktep. Baxueumue conu anoMuHus. [IpuMeHeHWEe aIOMUHUS W €T0
COEeIMHEHUH.

Kenezo. Ctpoenne artoma, (Qu3NUECKHMEe U XUMHYECKHE CBOMCTBA IPOCTOTO
BemiecTBa. ['eHetnueckue pansl Fe2+ u Fe3+. Baxneiimue conud xenesa.
3HaueHMe Kene3a U ero COeMHEHUM sl IPUPOABl K HAPOJHOTO X035 1CTBA.
JemoncTpanuu. OOpa3sibl METOYHBIX U MIETOYHO3EMENTbHBIX MeTallIoB. OOpasiibl
CII1aBoB. B3anmopencTBre pacTBOPOB KUCIIOT U cojiel ¢ metaiaMmu. [lonydenue
TUJIPOKCHJIA aTFOMUHUS W MCCIIEIOBAHUE €r0 CBOMCTB. B3anMoieiicTBrE xkene3a ¢
cosistHoM kuciotoi. Ilonyuenune rugpokcunoB xeneza (II) u (II) u uzyuenne ux
CBOWCTB.

IIpakTuyeckue padoThl. 1. OcyuiecTBieHue LETIOYKU XUMHUYECKUX

npeBpamieHuid. 2. [lonydyeHne u CBOMCTBAa COENMHEHHU MeTamioB. 3. Pemienue



JKCIIEPUMEHTAJBHBIX 3aJ1ad Ha pACHO3HABAHUE W IMOJIYYEHUE COECAUHECHUU
METaJIJIOB.

KonTpoabnas padora Nel no teme : MeTtamib»

Tema 3. HemeTasiabl

OO6mrasi xapakTepUCTUKA HEMETaUIOB: moJjioxkeHue B Ilepuoauueckoil cucteme
XxuMHYecKkuXx 31emMeHToB 1. I.Menaeneena,

OCOOCHHOCTU CTPOCHHUSI aTOMOB, 3JEKTpooTpuiateabHocTh (D0) kKak Mmepa
«HeMeTaUIMYHOCTHY, psaa 0. Kpucramimueckoe CTpOEHHE HEMETAIOB —
OpPOCThIX  BemlecTB.  AsoTponusd. Du3MyecKWe  CBOWCTBA  HEMETAJJIOB.
OTHOCUTEIBLHOCTD MOHATUN «METAIID» U KHEMETAJL.

Bonopona. Ilonoxenne Bomopona B Ilepuoguueckoi CHCTEME XHMHUYECKUX
anemeHToB JI. . MenneneeBa. CtpoeHue aromMa M MOJEKyJbl. PU3MYECKUE U
XUMHUYECKHE CBOMCTBA BOJAOPO/IA, €0 MOJYyYeHUE U MPUMEHEHUE.

Boaa. Ctpoenue Monekynbl. BomopoaHas xumuueckas CBA3b. Duznuyeckue
CBOMCTBA BOJBI. AHOMaauUd CBOWCTB BOABL. [uiupodunbHbie U TUIAPOGOOHBIC
BeIllECTBA. XHUMHUUYECKHE CBOMCTBa BOAbI. KpyroBopoT BOJBI B MpHUPOJE.
Bonoounctka. Asparuss Boawl. bbeiToBble (GuIbTpEl. MuHeEpaabHBIE BOJIBI.
JlucTriuiupoBaHHas BOJa, €€ MOJyYEeHHUE U IPUMEHEHHUE.

Ob6mas xapakrepucTuka rajoreHoB. Ctpoenue aroMoB. [IpocTeie BeliecTBa U
OCHOBHBIC COCJMHEHUSI TAJIOr€HOB, WX CBoMcTBa. KpaTkue cBeneHHs O XJIOpE,
Oopome, drope u mozae. IIpuMeHeHHE TaIOreHOB M MX COCJAMHCHUN B HApPOJIHOM
XO3SIUCTBE.

Cepa. CtpoeHue aTtoma, ajulOTPONMs, CBOWCTBA W MNPUMEHEHHWE POMOUYECKOM
cepsl. Okcunbl cepol (IV) u (VI), ux nonyuenue, cBoiictBa U npumenenue. CepHast
KUCJIOTa M €€ COJH, MX MPUMEHEHHE B HApPOJHOM XO03sicTBE. [IpoM3BOACTBO
CEPHOM KUCJIOTHI.

A3ot. CTpoeHHe atoMa U MOJEKYJbI, CBOMCTBAa MPOCTOTO BelIeCTBA. AMMMAK,
CTPOCHME, CBOMCTBA, MOJydeHUEe U mpumMeHeHue. Coau aMMOHHS, UX CBOMCTBA U

npumenenne. Oxcuael azora (II) m (IV). AzoTHas kucinora, ee CBOICTBa U



npuMeHenre. HuTpaTel W HUTpPUTH, TmpobiieMa UX  COJEepXKaHUA B
CENbCKOXO3AMCTBEHHOM MPOAYKINHU. A30THBIE YI0OPEHHUS.

®ocdop. CtpoeHue aToma, aJIOTpONus, CBOcTBa Oeyoro u kpacHoro docdopa,
ux npumeHnenune. OcHoBHbIE coeauHeHus: okcun dhochopa (V) u oprodhochopnas
kuciora, Gpochatel. DochopHbie y1o0OpeHUsI.

Yraepoa. Ctpoenue atoma, ajloTpOIUs, CBOMCTBa MoauduKaIuil, mpuMeHEHHUE.
Oxkcuasl yraepoaa (II) u (IV), ux cBoiicTBa u npuMeHeHue. KapOoHaTsl: KaJbIUT,
coJ1a, MOTAalll, UX 3HaYEHNUE B IPUPOJAE U )KU3HU YETIOBEKA.

Kpemuuii. CTpoeHne aroma, KpUCTAJUIMYECKUH KpPEMHHUH, €ro CBOWCTBA U
npumenenne. Okcup kpemuust (IV), ero mpupoubie pazHOBUIHOCTU. CHUITUKATHI.
3HaUeHUE COEAMHEHUN KPEMHHUS B XKMBOW M HEXUBOM mnpupone. IlonaTtue o
CUJIMKATHOW MPOMBIILICHHOCTH.

JemoncTpamuu. [lonyyeHue u pacno3zHaBanue Bojgopoaa. KauectBeHHas peakuus
Ha TAJIOT€HUI-UOHBL.. B3auMonelcTBue KOHUEHTPUPOBAHHOW a30THOM KUCIOTHI €
MEJBIO.

JlabopaTtopHbie onbITbl. O3HAKOMJIEHHE C COCTaBOM MUHEpaibHOW Boabl. 30.
CroiicTBa pa30aBJIICHHOM CEpHOM KHCIOTHL. V3ydeHue CBOWCTB amMmuaka.
Pacno3naBanue coneit ammonus. ['openme docdopa Ha Bo3ayxe U B KHUCIOPO/IEL.
Pacno3naBanune docdaron. 'openue yrius B kucimopoje. Ilepexon kapOboHaToB B
rUApOKapOOHATEHI.

IlpakTuueckue padoTbl. 4. PelieHne 5SKCIEPUMEHTAIBHBIX 3a7ad IO TEMe
«Iloarpynmna xucnoponay». 5. [lonydenue, cobupanue u paclio3HaBaHHUE Ta30B.
KonTtpoabnas padora Ne2 no teme : HemeTamib»

Tema 5. OO000meHue 3HAHMH 1O XMMHHM 32 KYPC OCHOBHOH IIKOJIBI.
IToaroroska K rocynapcreenHoi utorosoii arrecranuu (I'MA)
Ilepuonnuecknit 3akoH u llepronnueckas cucTeEMa XUMHYECKUX JJIEMEHTOB /l.
N.MenneneeBa. @U3NYECKUA CMBICH NOPSAKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB
MepUoJla W TPYyNnbl. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB JJIEMEHTOB M MX
COCMHEHUN B IMEPUOJIaX U TPyIIax B CBETE NMPEACTABICHUNA O CTPOCHUU ATOMOB

31eMeHTOB. 3HaueHue [leproanueckoro 3akoHa.



Buabl xuMuyecknx CBS3€M W TUIIBI KPUCTALUIMYECKUX PEIECTOK. B3auMoCBs3b
CTPOCHMS U CBOMCTB BEIIECTB.

Knaccudpukanus XuMHAYECKUX peakiuil MO pa3JuyHbIM MpU3HAKAM (YUCIO U
COCTaB pearupyromnmx U o0pa3yroIInXcs BEIIeCTB; HATMYNE TPaHUIIBI paszjena ¢as;
TEIIOBOM A((PEeKT;, M3MEHEHHE CTEIEeHEeW OKUCICHHUS aTOMOB; HCIIOJIb30BaHUE
KaTaJu3aTopa; HampaBlieHHe MnpoTekaHus). CKOpOCTh XMMHYECKHUX pPEaKIuil u
dakTopsl, Biustomue Ha Hee. OOpaTUMOCTh XUMHUUYECKUX PEAKIUA U CIIOCOOBI
CMEUICHUS XUMUYECKOTO PABHOBECHS.

[IpocTeie W cioxHBIE BemiecTBa. MeTasibl U1 HEMETAJUIbl. | €HETUYECKUE PSAIbI
MeTaJla, HEMeTauia M TnepexoaHoro wmertama. OKCuAbl U THUAPOKCHUJIBI
(ocHOBaHUS, KHCJIOTHI, aMmdOTepHbIE THUIPOKCHUIBI), coiau. WX cocras,
Knaccupukanuss U o0IuMe  XUMUYECKHMEe CBOWMCTBA B CBETE  TCOPUH
BJIEKTPOITUTHYECKON TUCCOLMALIAH.

HNTorosasi KOHTPOJIbHAsA padoTa 3a Kypc XuMuu 9 Kiacca

Onucanue y4eOHO-METOAHYECKOT0 M MAaTEePHAJIbLHO-TEXHUYECKOTO
obecneyeHus

Y4yeOHO — MeTOANUYECKOE O0ecreyeHue

1.Ilpumepras mporpaMma OCHOBHOTO 0011ero o0pa3oBaHus 1Mo XUMUHU (0a30BBIN
YPOBEHB);

2.ABtopckas mporpamma O.C.I'aGpuensna, coorBeTcTBytomas dOenepaabHOMY
INocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIAPTY OCHOBHOTO OOIETO
oOpasoBaHus U fonyiieHHas MUHUCTEPCTBOM 00pa30BaHUs U HAYKU

Poccwuiickoit @enepanuu (O.C.I"abpuensu [Iporpamma kypca xumuu 1iis 8-9



KJ1IaccoB 0011eo0pazoBaTenbubix yupexaenuit / O.C.I'abpuensn. — M.: [Ipoda,
2012r.).

3.I'abpuensan O. C., Ocmpoymos U. I'. HactonbHast KHUTA yuuTens. Xumus. 9 x
1.: Meroauueckoe nocodue. — M.: [Ipoda, 2010r

4. Xumus. 9 k 11.: KouTposasHbie 1 npoBepoyHblie padoThl K yueoHuky O. C.
I"abpuensna «Xumus. 9 / O. C. I'abpuensn, [1. H. bepe3skun, A. A. Ymakosa u
np. — M.: Jlpoda, 2009r.

S.I'abpuensan O. C., Ocmpoymosg U. I'. zyuaem xumuio B 9 k 11.: Jlugakruueckue
marepuainsl. — M.: binuk mttoc, 2009r.

6./ abpuensan O. C., Awyrosa A. B. Pabouas tetpanp. 9 k 1. K yueonuky O. C.
[Nabpuensna «Xumus. 9. — M.: [Ipoda, 2012r.

1.I'abpuensn O. C., Bockobotinuxoea H. I1. Xumus B TecTax, 3ajiauax,

ynpaxHeHusx. 8— 9 k. — M.: [Ipoda, 2009r.

MartepuajibHO-TEXHUYECKOE o0ecredeHue:

Jlns oOydeHHs yJaIiuxcsi OCHOBHOM IITKOJIBI B COOTBETCTBHH C TPEeOOBaHUSIMH
denepanbHOTO TOCYAAPCTBEHHOT'O 00Pa30BaTENIBHOTO  CTaHAApTa HEOOXOoIuMa
peanuzanms JeSITEIbHOCTHOrO TMojaxoaa. JleaTenbHOCTHBIM TOAXO0J TpeOyeT
MOCTOSSHHOW  OMOpHbI  Mpoliecca OOy4YeHHsT XUMHUHM Ha JEMOHCTPAllMOHHBIN
AKCTIICPUMEHT, MPAKTHYCCKUE 3aHITHS M JIAOOPATOPHBIC OIBITHI, BBITIOIHICMBIC
ydanumucsa. KaOWHET XUMHUM  OCHAIIEH KOMILUIEKTOM JE€MOHCTPAllMOHHOTO H
1a0opaTOpHOTO OO0OPYAOBAaHMUS IO XHWMHHU JJIS OCHOBHOW IIKOJBL. B kabOuHete
XUMHUHM  OCYIISCTBIISIIOTCS KaK ypouHas, TaKk W BHeEypoudHas (popmbl y4deOHO-
BOCIIUTATENIbHON JNEATENbHOCTH C ydamumucs. OcHamieHue B OOJbIIeH 4YacTu

cootBeTcTBYET [lepeunto 000pynoBaHusl KaOWHETa XUMHUU U BKIIIOYAET Pa3TUYHbIC



TUIIBI CPENCTB OOyYeHHs. BonbIIyto 4acTh 00OpYAOBaHHUS COCTABISIIOT Y4EOHO-
MpaKkTUUEeCKOe U yueOHO-1abopaTopHOE 00OpYAOBaHUE, B TOM YHCIIE KOMILUICKT
HATypaJbHBIX OOBEKTOB, MOJIETH, MPUOOPHI W WHCTPYMEHTHI [JIS TPOBEACHUS
JEMOHCTpAI W MPAKTUYCCKUX 3aHATHH, JIEMOHCTPAIIMOHHBIC TaOJUIIBI, BHUJIECO,
MeJfa OCHAIIICHHE.

B KOMIUIEKT TeXHUYECKHUX U MH(DOPMAIMOHHO-KOMMYHHKATUBHBIX CPEIICTB
oOydeHHsI BXOJST: ammapatypa s 3aluceld ¥ BOCHPOU3BEACHUS ayauo- U
BUJICOMH(POPMAIIHH, KOMITBIOTED, MYJIbTUMEINA MIPOEKTOP, JI0CKa C

I/IHTepaKTI/IBHOﬁ HpHCTaBKOfI, KOJUICKIHA MEana-peCypCOB, BbIXOI B I/IHTepHeT.

Hcnons3oBanue 31EKTPOHHBIX CPEJICTB O0YUCHUS TTO3BOJISIOT:

® AKTUBHU3UPOBATH JICATEIHLHOCTh 00YUYAIOIINXCS, TTOJIydaTh 00Jiee BHICOKHE
KaueCTBEHHBIE PE3YJIbTaThl O0YUCHUS;

e 1pu noarotoBke Kk EI'D obecrneunBaTh caMOCTOSTENBHOCTh B OBJIaICHUH
coJiep KaHHeM Kypca .

e ¢dopmupoBats KT - KOMIETEHTHOCTh, CIIOCOOCTBYIONIYIO YCIEIIHOCTH
B yueOHO 1eITeTbHOCTH;

e (dopmuposars YVY/I;

Hamypanvnvie 006vexkmul

HatypanbHble 00BEKTHI, UCTIONB3YEMbIE B OOYUEHUH XUMUH, BKIIOYAIOT B CEOs
KOJUIEKIIMM MUHEPAJIOB M TOPHBIX MOPOJ, METAIJIOB U CIUIABOB, MHUHEPAJIbHBIX
YIOOPEHH, MIACTMACC, KAYIyKOB, BOJIOKOH H T. 1.

O3HakoMJIeHHE ydalIuxcsi ¢ 00pa3liaMu UCXOAHBIX BEIECTB, MOJYIPOAYKTOB U
TFOTOBBIX U3JIEJIUKA TMO3BOJISIET TMOJYYUTh HArJSIHOE MpEACTaBIE€HUE 00 H3THUX

MaTcpualax, X BHCIIHEM BHUAC, 4 TAKKC O HCKOTOPBIX (bHSH‘—ICCKI/IX CBOMCTBaX.

Xumuttecxuepeakmuebt u mamepuaiiol



OO6parnieHue co MHOTUMH BEIIECTBAMU TPEOYET CTPOroro COOIIOCHUS MpPaBUII
TEXHUKA OE€30MacHOCTH, OCOOCHHO TIpM BBIMIOJIHCHUH OIBITOB CaMUMHU
ydqamuMucs. Bce HeoOXoguMmbie MeEphl  MPEAOCTOPOXKHOCTH  YKa3aHbI B

COOTBCTCTBYIOIIUX JOKYMCHTAX U MHCTPYKIHUAX.

Xumuueckan nadopamopHas nocyoa, annapamsl U nPUOOpPsl

XHAMHUYECKas NOCya MOAPA3AEIACTCA Ha IBE TPYIIIbL: JJIsl BBIIIOJHEHUS OIBITOB
YUYallUMUCS U IEMOHCTPALIMOHHBIX OMBITOB.

[IpuGopsl, amnmapaTbl W YCTAaHOBKHM, HCIOJIb3yEMbIE Ha YpOKaX XHMHUH,

moapasac/iIroT Ha OCHOBC IIPOTCKAIOMINX B HUX (I)I/I?;I/I‘IGCKI/IX U XUMHUYCCKHUX .

Mooenu

OO0BbeKkTaMu  MOJICTUPOBAHUS B XUMHH SBISIIOTCS  aTOMBI, MOJICKYJIbI,
KPUCTaJIbI, 3aBOJICKME alNapaThl, a TAKKE MPOUCXOSAIINE MPOIECCHI.

B npenogaBaHuM XMMHUU UCIOJIB3YIOTCS MOJAENH KPUCTAUIMYECKUX PEIIETOK
anmasa, rpadura, cepsl, pocdopa, okcuaa yraepoaa(1lVy), moBapeHHol conu, abia,
fonma, »xemeza, MeAHW, MarHus, HaOOpbl Mojelied aToMOB [Jisi COCTaBJICHUS
IapOCTEPAKHEBBIX MOAEIEH MOJIEKYIL.

Yueonvie nocoous na neuamnoit ocnoge

B mpouecce oOy4yeHHsT XUMUU UCIHOJB3YIOTCS  CIEAYIONIME  TaOJIHIIBI
NOCTOSIHHOTO ~ 3KcnoHupoBaHusa: «llepmoamyeckas cucreMa  XHUMHUYECKUX
anemenToB J[.U. MenneneeBay, «Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAHHUI U
coyieit», «DIEeKTPOXMMUUYECKUN Pl HanpsbKeHUH MetamioB»,  «Kpyroopot
BEILIECTB B IPUPOAE» U AP.

JIist  opraHmM3aiui  camMoOCTOSITETbHOM palboThl OOyYaromMXCSd Ha YpOKax
UCIIOIB3YIOT pa3HOOOpa3Hble NUIAKTUYECKUE MaTepuaibl: TETPaJd HA MEYaTHOU
OCHOBE WJIM OTJEJbHbIE padoure JIUCTbl — HHCTPYKIMU, KAPTOUKHU C 3aJaHUSIMU
Pa3HOM CTENEHW TPYAHOCTH JJISI U3YYECHHUsT HOBOTO MaTepuaja, CaMONpPOBEPKH H

KOHTPOJIA 3HAHUN YYalUXCA.

Jlns obecnieueHust 6€30MacHOro TpyJa KaOWHETe XUMHHU UMEETCS:

® [IPOTUBONOKAPHBIN UHBEHTAPb



® anTeyky ¢ HAOOPOM MEAMKAMEHTOB U NEPEBA30YHBIX CPENICTB;
® HHCTPYKLHIO 10 paBuiaaM 0e30IacHOCTH Tpyaa i1 00y4arouXxcs

® KypHaJl pErHCTpallMy MHCTPYKTAXKa MO MpaBuiiaM 0€30MacHOCTU TPYa.



Iloypounoe nnanuposanue no xumuu, 8 Knacc,

(2uaca ¢ neoento, écezo 70 wacos), YMK O. C. I'abpuenana

Ne Ne CopepxaHue porpaMMHOTO Ko | Hdara [ToBTOpenue | Jloma
YpOKa | ypoka | Marepuana - IHEE 3amanus, popmupyromme Y'Y /[
o o qec 3aj1a- UcnonnioBa-
npea- | Teme TBO HHE peryisi- | mMo3HaBa- | KOMMYHHU- | JJUYHOCT Hue UKT
MeTy qa- TUBHBIC | TENIbHBIC | KATUBHBIC | HBIC
COB

Tema 1. BBegenue B xumuio (6 yacoB)
1 1 BBoansiii uactpykTax nmo Th 1 Odusnueckue | 81, ®opmu- | Gopmu- | Popmu- dopmu-

pH paboTe B KAOMHETE XUMUH. CBOICTBa, yrp. 4 | poBaHuEe | pOBaHHE | pOBaHHUE poBaHUe

[Ipenmer xumuu. BemecTsa. duznyeckoe MOHATHUSL | YMEHHUS | YMEHUs UHTEpeca

TEJ0 o xumMuu | HaOmoaa | paboTarh | K

2 2 [IpeBparmenus Bemects. Pob 1 Odusnueckue | 82,3 |uee Tb, B I1apax, HOBOMY | BupryanbHas

XMMHH B JKU3HU YEJIOBEKA. CBO¥CTBa poJu B JieNaTh OoTBeYaTh | mpeaMe- | mabopaTopust
3 3 IIpakTnyeckmne padorpr: Nel. |1 ATtom c.174 | xuU3HHU BBIBOJIBI | HA Ty. [Tpe3enTarnms

«IIpnémpr YyeJioBeKa | IIpU BOTIPOCHI

oOpailieHus ¢ J1abopaTOPHBIM MpoBeNEe | yuuTeds,

000pyIOBaHUEMY HUU YMEHHUE
4 4 [Tepuoauueckas cucrtema 1 84 OIIBITOB, | MCIIOJIB30-

XUMUYECKUX 3ieMeHToB [[. 1. YMEHUs | BaTh

MeneneeBa. 3HaKu paboTaTh | XUMUYECK

XUMHYECKHUX JIEMEHTOB. C KHUTOW | Wi S3BIK,
5 5 Xumuyeckue GopMYyIIbL. 1 Haumenpmee | 85 nce ymeHue

OTtHOCHUTENBbHAA aTOMHAS U oOmee ymp. nepHoau | paborarh

MOJIEKYJIIpHas Macca. KpaTHOE, 1,4 4EeCKOH Y

aToM, CHUCTC- XUMHYEC-




MOJIEKYJIa MOH. KO
MOCY/IOM.
6 6 IpakTuueckue padorbr: Ne2. |1 C.180
«HaOmronenue 3a ropsmieit
CBEUOI»
Tema 2. ATOMBbI XHMHYECKHX 3J1eMeHTOB (7 4acoB)
7 1 OcHOBHBIE CBEICHHUS O 1 ATOM. 86,7 ®opmu- | Gopmu- | Popmu- @opmu- | [Ipesenranus
CTpOoeHUM aToMOB. M30TOTIEI Crpoenue pOBaHHWE | pOBaHWE | pOBAHHE poBaHUe
SIpa aTomMa MOHITHA | YMEHHUS | YMEHUS WHTEpeca
8 2 CrpoeHue 3IeKTPOHHBIX 1 ONeKTpoH 88, 0 cTpoe- | paboTaTh | Ciymarh | K [IpesenTanus
000J109€K aTOMOB. ITepuon. 9c.52 | HUHN c YUUTEIIS, KOHKPET-
I'pynna ynp.2 | atoma, KHUTOH, | BECTH HOMY
9 3 Housl. Monnas xuMmuueckas 1 810 XHUMHYEC | YMEHUS | JUAJIOT C XUMHAYEC
CBSI3b. ymp. 5 | Koi UHTETPH | YIUTEIEM | KOMY
c.62 CBSI3U U poBaTth U IPYTUMH | DJIEMEH-
10 4 KoBanenrHas cB3b. 1 811, ec 3HAHUSI y4yauuMu- | Ty, [Ipesenrarmus
ynp.2 | BUIax. u3 col. MOUCK
c.66 buzuku JIOTIOJTHH
11 5 Merammueckas XUMUYECKast 1 812 B TENbHOH | [IpesenTanus
CBS3b. XUMHIO. uHpopma
12 6 O0600mienue u cucreMaruszanus | 1 84-12 o o [Ipesenramus
3HaHUU N0 TeMe: «ATOMBI [ToBTO HEM.
XUMHYECKUX DJIEMEHTOB) pUTH
OCHOB
HBIE
MOHST
ust
TEMBI
13 7 KonTpoabsnas padora Nel no 1
TeMe: «Amombl Xumuieckux
91EeMEHMOB»

Tema 3. IIpocThie BenecTBa (5 4acoB)




14 1 [IpocTble BemecTBa-MeTaIIbI. 1 ®usnueckue | 8§13 ®opmu- | YmeHue | YMeHue Osnane- | [Ipezenramus
CBOMCTBA poBaHue | paboTaTh | COTPYIHU | HUE
15 2 [IpocTrie BemecTBa-HemeTaiwbl. | 1 Ousnueckue | 8§14, IOHATUA | C 4aTh C HaBbIKa-
Annotponusi. CBOMCTBA yrnp.3 | o MeTall- | yueOHM- | y4UTEIEeM | MU JUIs
16 3 Konmdaectso BemecTsa. MoJib. 1 OtrocurensH | 815, nax, KOM, B [IOMCKE | IIPAKTH-
MousipHast Macca. ast aTOMHast 1 | ymp.l- | HEMeTal | JIOmOoJHH | U cOope YEeCKOM
MoOJIeKyIsipHa | 3 nax, TENbHOU | MH(pOpMAI] | AeATeNb-
ST MACCHI KOJIM4YeC | JTUTepary | uw, HOCTH.
17 4 MounspHBI 00BEM Ta30B. 1 Konnuectso | 816, | TBE poii.mepu | CITymaTh
BEIIECTBA yop.1l, | BemMeCT- | oguvec- €ro.
2 Ba. KOU
18 5 Pemrenne 3amau 1o remMam: 1 Kommuectso | 815, CHUCTE-
«Monspuwiii 06vem 2azos, BEIIECTBA, 16 MOJA.
KOIUYeCmE0 8eujecmaa. MOJISIpHAs yIIp.
Macca, 4-5,
MOJIIPHBIN c.85
o0BeM,
TIOCTOSTHHAS
ABoraapo
Tema 4. Coenunennsi XuMHUYeCKHX 3jieMeHTOB (16 yacoB)
19 1 CrerneHb OKUCIIECHUS. 1 817, ®Qopmup | Ymenue | YMmeHue VYmenue | IIpesentanus
ymp.1, | oBanue | paboTarh | paboTaTh | UCIIOJIb-
2 HOHATHUSL | C B mapax, B | 30BaTh
20 2 Baxnelimme kiaccbl OMHapHBIX 1 818, 0 yuyeOHHU- | Tpynnax, | 3HaHHS B
coeuHeHHI. OKCHIBL. yop.l | cTemeHn | Kom, OTBEYaTh | OBITY.
4 OKHCJIe- | YMEHHE | Ha
21 3 OcHoBaHWUSL. 1 8§19, HUA, COTIOCTaB | BOIIPOCHI
ynp.4- | KIaccoB | JIATE, YUUTEIS.
5 coequHe | paboTathb




22 4 Kucnotsr 820, HUMH,
ynp.3, | YUCTBIX
5 BEIIIECT-
23 5 Comu 821 Bax U
24 6 Cocrasinienue opMyJ1 COJICH. 821, CMECSX.
ymp.2,
3
25 7 O060011IEHNE U CHCTEMATH3ALIMS IToBTO
3HaHUH 1Mo TeMe «BakHenme PHTH
KJIaCChl OMHAPHBIX COEIMHEHUID) OCHOB
HEIE
TTOHST
ns
TEMBI
26 8 AMopGHBIE U KPUCTATUTUYECKHE AToMm. 822
BeniecTBa. THIbI Monekyna
KPHUCTAJUIMYECKUX PEIIETOK dusnyeckoe
TEJO.
duzndeckue
CBOMCTBA
27 9 YucThle BelecTBa U CMECH. CwMmecn. 823
Yuctoie
BEIIECTBA
28 10 IMpakTuyeckas pagora Ne3. C.181
«AHanu3 MOYBHI U BOJBI»
Hucrpykraxk Th
29 11 Maccosas 10715 KOMIIOHEHTOB B CwMmecu. 824,
CMECH. Yucreie yop.
BEIECTBA 2,4, 7
30,31 | 12,13 | Pemenne 3a1a4y Ha HAXOXKICHHE
MACCOBOH TOJIH KOMIIOHEHTOB
CMECH.
32 14 IMpakTuyeckas padora Ned. C.

«[IpuroroBieHue pacTBopa caxapa

C

dbopmyna
MHU.

[IpezenTanms




C 3aJJaHHOI MaccoOBOI Jonen
PACTBOPEHHOTO BEIECTBAY
Hucrpykrax Th

185

33 15 O6o01eHre U cUCTEMaTHU3aLUs
3Hanuii mo teMe: «CoearuHeHus
XUMHNYECKUX DJIEMECHTOB.
34 16 KouTpoabHas padora Ne 2mo | 1 813-
TeMe «CoeMHEHNsT XUMUYECKUX 24
JJIEMEHTOBY» IToBTO
PHUTH
OCHOB
HBIC
MOHST
ust
TEMBI
Tema 5. U3meHeHus1, mpoucxoasiue ¢ BemecTsamu (12 yacos)
35 1 Du3HYECKHE SBICHUS B XUMHUH. 1 CriocoOsl 825, ®opmu- | YMenue | YmeHue VYwmenne | [IpesenTtanus
pasaeneHus | ymp. 3 | poBaHue | paboOTaTh | BECTH UHTETpU
cMecen HOHATHH | C JTHAJIOT, poBaTh
36 2 XUMUYECKHE SBIICHHS. 1 826 0 yueOHHU- | paboTaTh | MOJy4YeH
XUMHUYECKHE PEAKIUH. XUMHYE- | KOM, B mapax, HBIC

37 3 3aK0H COXpaHEHUST MacChl 1 827, CKHX nepuoan | paborate | 3HaHMsA B | lIpeseHTanms
BEILECTBA. XUMHUYECKHE yip. peakuu- 4eCcKOUn C IIpaKkTU-
YPABHCHHSL. 2-3 AX, UX cucre- yUUTENEM. | 9ECKOMH

38,39, | 4,5,6 | Pacyérsl Mo XUMHUYECKUM 3 Koimuectso | §28, TUNAX; MO, JKU3HU.

40 YPaBHEHHAM. BEILECTBA. yOop. | yMeHHsl | alrOpUT
MoutsipHast 2,3 ucaTh MOM
macca. peaKIuu | paccTaB-

MonspHbIi u JIEHUs
o0BbeM pacctaB- | K03 du-

41,42 | 7,8 Turbl XUMHYECKHX PEAKIIUIA. 2 829- JATH LIMEHTOB

30 ypaBHe- | B
yp. HUE B XUMHYEC

1-2;




43 9 CKOpOCTh XUMHUYECKUX PEaKIUil. 1 831- XAMHAYEC | KUX
KaranuzaTopsr. 32 KHX ypaBHe-

ymp. peaKiuu- | HUAX;
2,6 AX. yMEHHE

44 8 IMpakTuyeckasi paGora Nes, 1 C.183 HHTErpU
« ITpu3Haku XUMHUYECKHUX poBaTh
peakiuiiy MHcTpyKkTamk Th 3HAHUSA

45 9 O00011IeHNE U CHCTEMATH3ALIHS 1 Peaknuu 825- u3
3HAHUU MO TeMe «M3menenus, paznoxenus, | 32 fiNzelie
npoucxodﬂmue C seugecmeamu. COCIMHEHMUS, HOBTO B

06M€Ha, PUTH XUMUIO.
3aMenIeHus OCHOB

HBIE

MOHST

us

TEMBI

46 10 KonTtpoJannas padora Ne3. o 1
TEME «HS’M@H@HM}Z, npoucxodﬂmue
C seugecmeamu»,

Tema 6. Teopus 371eKTPOJIUTHYECKON JUCCOIUANUN M CBOMCTBA KJIACCOB HEOPTraHNYecKuX coequHenuii (19 yacon)

47 1 PactBopenue kak puznko — 1 Nonnas 834 ®opmu- | opmup | Popmupo | Gopmup | [Ipesentanms
XMMHYECKHi rporece. THrbt CBA3b. pOBaHME | OBaHUE | BaHHE OBaHHUE
pacTBOpoB. IloBTOpHBII KoBanenTtnas HNOHATHM | yMEHUS | yMEHUs YMEHHUS
MHCTpYKTax 110 T.b. HENoJIApHas 0 paborarh | paboTaTh | MHTErpH

Y TIOJISIpHAS pacTBo- | C WHJIUBHUIY | pOBAaTh
cBs13b. MloHBI pax, y4eOHUK | aJlbHO M B | 3HAHUA O

48,49 | 2,3 DIEKTPOIUTHYECKAS JUCCOIUAIUS | 2 Kucnora 835- 3JIEKTPO- | OM, napax, pacctBO- | [Ipesenrtanus

(BH) u reopust D1 36, JIUTHYEC | aTOPUT | COTPYAHH | pax,
ymp. KoM MaMH 4aTh C KHCJIIO-
1,4,5 | auccouu | cocraBlie | yUYUTEJIEM, | Tax,

50 4 HoHHBIE ypaBHEHHS PEAKIMI 1 OcHoBaHue 837, alyu, HUS yMEHUe ocHOBa- | [IpeseHTarus

ynp.2, | MOHHBIX | MOHHBIX | 33JaBaTh | HUAX,




5
C.237
51 5 VY cnoBHs IPOTEKAHMST XMMHAIECKHX §32,3
peakuuii MeX1y pacTBOpPaMHU 7
SJIEKTPOJIUTOB 10 KOHIIA C.240
52-53 | 6-7 Kucnors B cBeTe TO/] 838,
yup.
3,4
54-55 | 8-9 OcuoBanus B cBete TDJ] 839,
yup.
3,5
56 10 OKcuIbl, UX KiacCU(pUKaus U 840
CBOWCTBA. ymp. 3
57 11 Comnn, ux CBOMCTBA. 841
ynp.
2,5
58 12 I'enernyeckas CBSI3b MEKIY 842,
KJIacCaMu HEOPraHUYECKUX yIIp.
COCTMHEHHMH. 2.4
59 13 IpakTyeckasi pagora Ne6. C.241
«CBolicTBa KHCJIOT, OCHOBaHHMH,
OKCHJIOB | coneity. MHCTpyKTAXK
Tbh
60 14 O0600LIEHNE U CUCTEMATH3ALIUS IToBTO
3HaHui no teme: «PacTBopenue u PHUTE
pacTBOPbI». LOHST
ue 00
WOHH
BIX
peaxiy
UsX
61,62 | 15,16 | OkucnurenbHO- 843

BOCCTAHOBUTCIILHBIC pCAKIITUN

yup.

ypaBHe-
HUSX,
KHUCJIO-
Tax,
OCHOBa-
HUH,
COJISIX,
OKCHJIOB,
OKHCIIH-
TEJIBHO-
BOCCTaHO
BUTEIb-
HBIX
peaku-
SIX.

ypaBHEH
il U1
paccTa”o
BKH

K03 pu-
IIUEHTOB
B
OKHCJITH-
TEJIBHO-
BOCCTaHO
BUTEIIb-
HBIX
peaKkuuu-
SIX.

BOIIPOCHI.

COJISIX U
OKCHIaX
B
IIOBCE/I-
HEBHYIO
KU3Hb.

[Ipesenranus

[Ipesenranus

[IpezenTanms




(OBP). 1,7
63 17 CBolicTBa IPOCTBIX U CIOKHBIX [ToBTO
BewecTB B cete TOJ] u OBP pHUTH
TIOHAT
ue 00
VOHH
BIX
peax
USX
64 18 IpakTuyeckas padora Ne7. C.242
Pemenue OKCIICPUMEHTAJIbHBIX
3anmay o teme: «OBP»
Hucrpykrax Th
65 19 OG6OOIIEeHHE U CHCTEMATH3AIIHS [ToBTO
3HaHui o Teme «PacTBOpeHue. pHTh
PactBopsbI. CBOMCTBA pacTBOPOB OCHOB
3JEKTPOJIUTOB, HOHHBIE HbIE
ypaBHeHus1, OBP». MOHSIT
us
TEMBbI
66 20 HroroBasi KOHTPOJIbHAsI PadoTa
Ne4 3a xypc xumunu 8 kiacca
67,68, | 21,22, | AHanu3 UTOrOBOM KOHTPOIbHOU C.244
69,70 | 23,24 | pabortsl. IlopTpeTHas ranepes

BCIIMKNX XUMHKOB.




IToypouHoe IuIaHUPOBAHUE

N(_) Tema ¥ THII YpoKka ,I[aTa 9J1eMEeHTHI CoACpKaHusA Hﬂa}mpyeMble pe3ybTaThbl
o/ IIpeamerHbIe Mertanpeamerabie Y'Y J{ JINYHOCTHBI
I e VY]
BBEJIEHI/IC. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUICCKHUX JIEMEHTOB U XUMHUYECCKHUX peammifl. Hepnogmqecmlifl 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 no ux nonoxenuro [ICXD | 4To yKe U3BECTHO U YCBOEHO OTHOIIIEHUE K
Ha OCHOBAaHHH €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
KHCJIOT, OCHOBAHHUIT 1 OCHOBAHHUH , KUCJIOT, COIICH B CBETE XUMUYECKHE CBOMCTBA KUCIIOTHBIX, 3ajia4y, ONPEAEIAOT YCTOWYUBBIN
CcoTieii B CBETE Teopun TEOPUH SJICKTPOIUTHICCKOU OCHOBHBIXVOKCI/IZ[OIE, KHUCJIOT, HOCJI?Z[OB&TGHLHOCTB HNPOMEXYTOYHBIX | y4eOHO —
. AHUCCONHMAIMHA 1 OKHUCIICHHSA- OCHOBaHHI U COJEH ¢ TO3UIIH Heneit ¢ yaeToM 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
ONPENETATh BEIECTBO — OKHCIUTENb | (HOPMYIHPYIOT IIO3HABATENBHYIO LIEIb,
Y BEIIECTBO —BOCCTAHOBHTEIb B UCIIONB3YS OOIIHE IPUEMBI PEIICHUS
OBP; 3amay
Tonyuam so3mooicnocmo KomMMmyHuKaTHBHBIE!
Hayuumuvcs: TpOrHo3upOBaTh KonTpons u onienka 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 Ilo3naBaTeabHbIC: JIpYTUXTIIOAEH U
CcBOIicTBa aM()OTEPHBIX OKCHIIOB 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(3a1al0T
BOIPOCHI, (POPMYIHPYIOT CBOU
3aTpyAHCHM, IpE€ajiararoT NoMoulb B
COTPYIHUYECTBE)

4. Hepno IUYECKUN Crpykrypa [ICXD JI.1. Menneneena. Hayuamcs: onucsiBath U PerynsiTuBHbIC: OnpenensroT
3aKOH U Crpoenue aroma. PU3MYECKUI CMBICI XapaKTepu30BaTh TAOIUYHYIO IInaHupyroT cBOM NEWCTBUS B CBOIO JTUYHYIO
I TIOPSZIKOBOT0 HOMEPA, HOMEpa nepuona, | gopmy [ICXD JI.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;inriiﬁli ATOMHBIX sL1ep. u (I)Op%V[yJ‘[pr}OT LENU | IPOoOIeMbI CaMOOLIEHKY
CTPOCHMH aTOMa nonrpymmax [CX? JLI. Merreneesa, 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 TIPEABHUICHHS Branenne 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 KIETKH; | ACMONb3YA CHeHalbHO MoJo0paHHBIE | OTBETCTBEHHOTO

M COCTaB sJIpa, MAHTUHU U 36MHOM KOpBI. | COCTaB siApa, MAaHTUM 36MHOM KOPBI; | CpeAcTBa. Y MEHUE OLEHUTh CTENIEHb OTHOLLIEHUS K
1 HEKHUBOM HPUPOJIBL XHUMHUYECKHUE DIIEMEHTHI B KIIETKAX Honyuam eo3modncnocms 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, IIOTBEPIKAAs
ux (akTamu

Knaccuduxarus O6o01IeHne CBeICHH 0 XUMUUeCKuX | Hayuamcs: yCTaHABIUBATH PeryasiTuBHbIE: Onpenensror
XUMHYECKUX PeaKIHil peaKuusx. Knaccmbnukaum MPUHA/IEKHOCTE XHMHYECKOH BrIBUraroT BepCcHH pelieHus } BHYTPEHHIOIO
XUMHYECKHUX PEaKIHid 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, M3MCHEHHIO CTCTICHEH | pa3jioKEHHs, 3aMeIeHUs 1 O0MeHa); | Kiacch(pUKanum 00pa3oBaTeIbHO
OKHCIICHHSI DJIEMEHTOB, 00pa3yIoIInX 2) 10 BBIIETICHUIO HITH [Ipeobpa3oBbIBaTh HHMDOPMAITHIO 13 My Ipolieccy,
pearupymomme BeuecTna, dase, TMOTJIOIIEHHIO TETUIOTHI (peaKkuu OJIHOTO BHJ/Ia B IPYTO¥ U BBIOHPATH ISl | MOHUMAOT
HCIOJIB30BaHUIO KaTaIU3aTopa. AK30TEPMHUYECKHUE U cebs ynobuyro ¢popmy Qukcarym HE0O0XOAUMOCTb
JIad. onbITHI: SHIOTEPMHUYECKHE); npeacTaBIeHUs HHPOPMaUK YUCHUS
3. 3amMmeleHune Keae30M MEIH B 3) 110 U3MEHEHHIO CTENEHEH
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 peaKiny; Ha3bIBaTh IMo3HaBaTeJbHbBIE: it mHTEpEC K

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

(haKTOpPHI, BIHSIONINE HA CMEIICHHUE
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 pearupyroIux
BEIIECTB («KUITSIIUN CIOI»).
3aBHCHMOCTbh CKOPOCTH XUMHYECKON
peakuuu ot

TeMITepaTypbl pearupyomnx
BEIIIECTB.

JIa6. OnbIThI:

4. 3aBUCHMOCTb CKOPOCTH
XMUMHYECKOH peakiu OT

MPUPOJIBI pEATUPYIOIIUX BEIIECTB HA
IIpUMeEpe B3aUMOAEHCTBUN KUCIIOT C
MeTaJjulaMu. 5. 3aBUCUMOCTb
CKOPOCTH XMMUYECKOW peaKiuy OT
KOHIIEHTPAILIMH pearupyrommx
BEILIECTB Ha MpUMepe
B3auUMOJIENCTBHUS LIMHKA C COISHOU
KHUCJIO0TOM pa3InYHON KOHLIEHTPALUH.
6. 3aBHCUMOCTH CKOPOCTH
XMMHUYECKOH peakiy OT IJIO0MaaN
COIPUKOCHOBEHUS pearupyroIux
BEIIIECTB.

7.MopenupoBaHue «KUIISILLETO CIOS».
8. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peaKLUU OT
TeMIIEpaTyphl PEarupPyOIINX BEIIECTB
Ha NpUMepe B3aUMOEHCTBUS OKCHa
memu( 11) ¢ pactBopom cepHOi
KHCITOTBI PA3JIMYHON TEMIEpPaTyphl

pe3yNbTaThl BO3ACHCTBUS
pa3aYHBIX (PAaKTOPOB HA M3MCHEHHE
CKOPOCTH XUMUYECKOU PEaKIH;
MIPOrHO3UPOBATH PE3YJIbTATHI
BO3JCUCTBHS pa3IMYHbIX (DAKTOPOB
Ha CMElIeHNUEe XUMUYECKOTO
PaBHOBECHS

KoMMmyHuKaTHBHBIC!

Y4YNUTHIBAIOT pa3HbIE MHEHUS U
CTpPEMSITCS K KOOPIMHALINY Pa3JINIHBIX
TIO3UIMH B COTPYIHHYECTBE,
(hopMyIHPYIOT COOCTBEHHOE MHCHHUE H
TIO3UIIHIO

Karanuzatopsl

Karanusarops! u kaTanus.
WNHrnburopsl. AHTHOKCHIAHTHL.
JdemoncTpaumu:

T'oMoreHHsIi 1 reTeporeHHbIN
katanu3bl. DepMeHTaTUBHBIM
karanm3. UHrubupoBanue.
JIa6.onbIThI:

9. Paznoxenue

MEPOKCHIA BOAOPOAA C OMOIIBIO

Hayuamca: ncions3oBath mpu
XapaKTEPUCTUKE TPEBpaICHUN
BEIIIECTB MOHITHS «KAaTaJIH3aTopy,
«MHTHOUTOPY», aHTHOKCHIAHTBD»,
TIPOBOJNTH HECTIOKHBIC XUMITICCKIE
OITBITHI M HAOITIOIEHNS 3a
W3MEHEHUSIMH CBOMCTB CBOMCTB
BEIIIECTB B MPOIECCe MPEBPAIICHHUH,
cobmonath mpasmia Th u OT.

PeryasTuBHblie:

Y4YUTBIBAIOT IPaBUIIO B IUIAHUPOBAHUH
1 KOHTPOIIE CII0C00a PeleHus,
OCYILIECTBIISFOT ITOLIArOBBIA KOHTPOJIb

Ilo3naBaTenbHBIE:

CaMOCTOATENEHO CO3AAI0T AITOPUTM
JIESITETPHOCTUT TP PEIICHUH TpodieM
Pa3JIMYHOrO Xapakrepa

YcBoenne
TIPaBIII
WHIWBUAYAIBHO
rou
0€e30macHOro
MIOBEIEHUS
BUC,

YT OXKAIOIIHX
JKU3HHU U




okcuna maprania (IV) u karanassl. THonyuam 6o3mooicnocms KoMMyHHKATHBHBIE: 3JI0POBEIO
10. OGHapyXeHHE KaTalla3kbl B Hay4umsCs1: TPAMOTHO 00pamaThCs JloroBapuBaroTcsi 0 COBMECTHOM moei
HEKOTOPBIX IHIIEBBIX MPOITYKTAX. C BCIIIECTBAMH B TIOBCETHCBHOM JIESITETBHOCTH, TIPUXOJIAT K 00IIEMY
11. THrubupoBaHue B3aUMOACHCTBHS | KU3HU pELIEHNI0, B TOM YHUCIE U
KHCJIOT ¢ METAJUTAMHU YPOTPOITHHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O6o0wenue u Hayuamcs: 0600marth 3HaHUS U PerynsiTuBubie:
CHCTeMaTH3aIus MPEJICTABIATE HX CXEM, Ta0JIHII, BHUOCSIT HEO0XOTUMbIC KOPPEKTHBHI B
. Mpe3eHTaIMH JICHCTBHE 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 | PeryjsiTuBHBIE: OCYLLECTBIISIFOT Beipaxator
padoraNel MeTanpeIMETHBIX Y4eOHBIX ISWCTBUH | 3HaHUS U c(POPMHUPOBAHHBIE YMEHHS | TMOIIATOBBI W MTOTOBBIM KOHTPOJb MO | 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 Ilonoxxenue meTanioB B Hayuamcs: 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. 00BSICHATH 3aBUCUMOCTh CBOMCTE | Ilo3HaBaTe/bLHbIE: BaHHYIO
0COOEHHOCTH O6ue ¢pu3nvecKkrue CBOICTBA METaJUIOB OT UX TTOJIOKECHHUS Hcronp3yioT 3HaKOBO — CHMBOJIMIECKHE CaMOOLICHKY
CTPOCHHS X METAJUIOB. 5 TICXD I.1.Menneneena; cpencTBa CBOUX YCIIEXOB
Cru1aBbl, MX CBOWCTBA M 3HAYCHUE. Honyyam eo3modcHocms KomMMmykaTuBHbI€: B yuebe

aroMoB. Ousznueckue
CBOIICTBA METAJLIOB.
CriaBsrel

JdemoncTpauuu:
OO0pa3IIsl CrIaBoB

Hay4umCs: 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 XuMuUecKue CBOMCTBa METaIOB Kak | Hayuamca: onuceIBaTh CBOMCTBa | PeryisiTHBHBIE: DopMUPYIOT
CBOICTBA METALIOB BOCCTAHOBUTEJICH, a TAK)KE B CBETE X | BEIECTB HA OCHOBE HaOmoaeHu | [locTaHOBKA yU4eOHO# 3a/1a4ul HA OCHOBE YMEHHUS
TOJIOKEHUS B DJIEKTPOXUMHUYECKOM 3a UX MPEBpaLICHUSIMH, COOTHECEHHUSI TOT0, YTO U3BECTHO U HCIOJIb30BaTh
ALY HANIPSDKEHU N METaJlIOB. JIEMOHCTPUPYEMBIMU YYUTENIEM, | YCBOEHO , U TOTO, UTO €IIe HEU3BECTHO 3HaHUS B OBITY
JdemoncTpauun: Bzaumonencteue HCCIIEIOBAThH CBOICTBA BEILIECTB ITo3naBaTennLHbBIE:
METaJUIOB C HEMETaJUIaMU. B XO/I€ BBITOJIHEHUS BrIIBIOKEHHE THITOTE3, UX 00OCHOBAHKE,
JIab. onbiThl: 12.B3aumoseiictBue J1a00paTOPHOTO OIBITA, JIEIATh JI0Ka3aTeNnbCTBO
pacTBOPOB KUCIIOT U COJIeH C BBIBOJIbI O 3aKOHOMEPHOCTSX
MeTajiaMu CBOMCTB MeTaJlIOB B nepuoAax 1 | KoMmykaTuBHBIE:
rpymmnax. YyaBcTBYIOT B KOJUICKTUBHOM
TIonyuam 6o3moocnocms 00CYXICHUH npooeM, MIPOSIBIISIOT
Hayuumuvcs: IPOrHO3UPOBATH aKTUBHOCTb BO B3aWMOJCUCTBUH IS
XUMHYECKHE CBOMCTBA peuICHu A KOMMyHI/IKaTI/IBHI)IX u
HGI/ISY‘{CHHBIX JJIEMEHTOB U UX IIO3HABATCIJIbHbBIX 3aaa4
COEIMHEHUI Ha OCHOBE 3HAHMIA O
MIEPUOANYECKOM 3aKOHE.
13. | MeTayuibl B MIPUPOJIE. Mertasisl B ipupoae. OOorue Hayyamcs: cocTaBiasiTh PeryasiTuBHbIC: I'opnocts 3a
O6mmue CIOCOOBI UX TIONYYCHHUS. YpaBHEHHUS PEAKLUH , JISKAIIMX B | YUHUTHIBAIOT MPABUIIO B IUIAHMPOBAHMH 1 PpOCCHIICKYIO
651 HX JIab. onbITHI: OCHOBE TOJTYYCHUS METAJUIOB. KOHTpOJIE criocoda eiicTBUs HayKy
Croco 13. O3HakomiIeHHE ¢ pyaaMH xenesa | [lonyuam 6o3modicnocmy Ilo3HaBaTenbHbIE:
HOJTy4CHUA 14. OKpaluMBaHMe IUIAMEHU CONSAMU | HAYYUMbCA: TIPABOIUTE Hcronp3yroT MOMCK HEOOX OMUMOi
IIEJTIOYHBIX METAJIJIOB MPUMEpPbl YPaBHEHUI peaKiuid, nH(popManuK 1151 BHITOTHEHUsT Y4eOHbIX
JIE)KAIMX B OCHOBE 3a/IaHUH ¢ UCMIOIB30BAHNEM YUeOHOI
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPATYPHI
MIOJIyYEHUS YYT'yHa U CTaJu. KommykaTuBHbIe:
YYHUTBHIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOPIMHAIINY PA3INYHBIX TTO3UINN B
COTPYIHUYECTBE
14. | Penienue pacyeTHBIX PacueTHble 3a1aun 10 ypaBHEHUSAM Hayuamca: pemaTth pacueTHbIE PerynsiTuBHbie: OBnasieHue
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/IeKBaTHON MIPAKTUIECKOI
Maccoeas 001 COCTMHEHUI MPOTEKAOIINX C YIaCTHEM PETPOCIIEKUBHON OLICHKH JIeATEIBbHOCTH
661X00a NPOOYKMa METaJIOB U X COCIVHEHHUM. Ho3HaBaTeabHbIE:
Honyyam eo3modcHocms Bribupator Hanbonee 3 PpeKTHBHEIE
HayuumoCcs. pemaTh CIoCOO0BI pelIeHus 3a1a4, KOHTPOIHPYIOT
OITUMITHAIHBIC 3a]Ja9H. 1 OIICHUBAIOT TPOLIECCHH PE3YIIbTaT
JIEeSATEIIBHOCTH
KommykaTuBHble:
KonTponupyroT neicTBusi napTHepa
15. | Ilousatue o KOppO3UH Koppo3zust MmeTamioB u ciocoObt Hayuamcs: vecnonb3oBaTh Ipu PerynsitTuBHbie: Ymenue




METaUIOB 00pBOBI C HEW XapaKTepPUCTUKE METAJUIOB U UX | Pa3nnyator crocod U pe3ynabTaT NelcTBUs | MHTETPUPOBATH
COeIMHEHMI NOHTUS «Koppo3usi | Ilo3HaBaTeabHbIE: MOJTy4YEHHBIE
METAJLIOBY, «XUMHUYECKAs] Banetor o0mumm 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 METAJLIBL: 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 CBOMCTBA 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 HCIIONB3YIOT PEUEBbIC 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 METAIIOB 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 BHITIOJIHEHUS Y4eOHBIX
JdemoncTpauuu: XapaKTEepU3YIOIUE CBONCTBA 3a/IaHMi C MCIONh30BaHNEM YIEeOHOI
OO0pa3upl MIENTOYHBIX U IIEIOYHBIX METAJUIOB, PEIIATh JUTPATYPHI
LIETT0YHO3EMEIbHBIX METAJUIOB. «UEMOYKW» MPEBPAILCHHN. KommykaTuBHbI€:
B3auMmonelicTBue 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 xapaKTEepHUCTHKA 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 — IMPOCTHIC BEIICCTBA.

J.M.Menneneena,

ITo3naBaTenbLHBIE:

JIOOp OKeNIaTENh

XapaKTepHU30BaTh COCTaB aTOMOB, | CTaBsT M (GOPMYIUPYIOT LETH U HOT'O
HCCIIeI0BaTh CBOMCTBA po0JIeMBI YpOKa OTHOLIEHHUS K
IIETOYHBIX METaJNIOB — KaK KommykaTuBHbI€: JIpYroMy
MPOCTHIX BEILECTB. AJIEeKBaTHO UCIOIB3YIOT PEUEBbIE yenoBeky. Ero
Tonyuam eo3modcnocme cpencTBa s 3G (HEKTUBHOTO pelIeHHs MHEHHUIO,
Hay4umvCs: TPaMOTHO KOMMYHHMKATHUBHBIX 3334 CIOCOOHOCTH
o0palaTbcs ¢ BelecTBaMU B BECTH JHAJIOT C
MIOBCEAHEBHOM KHU3HU JIPYrUMHU
19. | Coenuuenus Baxkneiiimue coequHeHus Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: JTIOIBMH
IETOYHO3EMETbHBIX I1e7I0YHO3EMEITbHBIX (u3nueckre 1 XUMHYECKUE VY4uTBIBaIOT NPaBWIIO B IIAHUPOBAHUU U
METaJUJIOB — OKCHIbI, THAPOKCUABI U | CBOWCTBA OKCHIOB U KOHTpOJIE CrIoco0a pelreHuns
MeTaJIos con (XJI0pUIbl, KapOOHATHI, THJIPOKCHUJIOB ITo3HaBaTeqbHbIE:
HUTpaThI, Cynb(arel, Gocdarel), UX | METOYHO3EMETBHBIX METAILIOB, Hcnone3yroT MoucK Heo0XonuMon
CBOICTBA U MPUMEHCHNE B HAPOAHOM COCTaBJIATh XUMHWYECCKHE I/IHd)OpMaLH/II/I JUIA BBIIIOJTHCHUS yqe6H1)1x
XO3SIACTBE. ypaBHEHHUS, XapaKTepU3yIOIIe 3aJlaHui C MCIOJIb30BAaHUEM y4EOHOM
JdeMoHcTpanum: CBOMCTBA ILEJIOYHBIX METAJIJIOB, | JUTPATYPHI
B3aumoznelicTBue KanbLus ¢ BOAOK. pelaTh «UEmouKD) KommykaTuBHbIe:
B3aumoznelictBue maraus ¢ [IPEBPALLEHUM. YUUTBIBaIOT pa3Hble MHEHUS U CTPEMSITCS
KHCIIOPOJIOM. Ionyuam 6o3moorcHocmb K KOOpAMHALIMY Pa3JIN4HbIX O3ULKH B
JIab. onbIThI: HAy4umsCs. COCTaBIISATH COTPYIHUYECTBE
15. B3anmogaeicTBrE 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 momxennto B [ICXD [IOCTaBJICHHOW 3a/1a4eil U yCIOBUSIMHU €€ KOHKPETHOMY
aJIeMeHT. Pu3uueckue
J.M.Meunneneena, pelLIeHus1, OLIEHUBAIOT IPABUIILHOCTh XUMHUYECKOMY
H XHMHYCCKHC XapaKTepH30BaTh COCTAB aTOMA, | BHIIOTHEHHS JeHCTBHS NEMEHTY

CBOMCTBA aATIOMHUHHUS.

[Tomyuenue n
IIPUMEHEHHE
AJIFOMUHHUS

XapaKTepru30BaTh (pu3myecKkue 1
XHUMHYECKHE CBOMCTBA
aIOMUHUS, O0BICHATD
3aBHCHMOCTH CBOMCTB aJIFOMHUHUS
oT ero nojoxenus B IICXD
J.N.MenneneeBa, 00bACHATH
TIPUIAHBI XUMHYIECKOI
WHEPTHOCTH ATFOMHHUSL.
Honyyam eo3moacHocmy

IMo3naBaTeJbHbBIE:

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

KommykaTuBHbIe:

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




HAYy4UumsCsi: TPaMOTHO
00paImnaTbcs ¢ BEMeCTBAMU B
MOBCEAHEBHOM )KU3HU

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

21. | Coenuuenus CoenvHEeHNS aTFOMUHHS — Hayuamca: xapakTepu3oBathb PerynsituBHbie: dopmupyror
ATIOMUHIST — 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. AIIOMMHUS, COCTaBIISTh 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
JIab. 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. «LETOYKN» NPEBPALLEHUI
22. IMpakTHyeckan OcymiecTBieHNE HEMOYKH Hayuamcs: obpamartbes ¢ PerynasiTuBHbIC: Pa3zButne
padora Nel XUMHYECKHX nabopaTopHbIM 00opyaoBaHueM | OCyIIEeCTBIISIOT MOIIATOBBIN KOHTPOJb 10 | KOMMYHUKaTHB
OcylecTaIiente IpeBpalleHuil U HarpeBaTelIbHbIMU IPHOOpaMH | pe3ynbTaTy HOTO
B COOTBETCTBMU C IIPaBUJIaMU KOMITOHEHTA B
HICIOYKH XMMHUICCKUX TEXHHUKHU 0€30IaCHOCTH, Io3HABATEIbHBIE; ob1IeHNH 1
HpeBpaI_ueHI/If/i OIKCHIBATH XUMHYECKUI Biianetot o0mmm npuemMom pereHus COTPYAHUYCCTBE
9KCIEPUMEHT C IIOMOILBIO SI3bIKa | 33734 co
XMMUH, JENaTh BHIBOABI MO KommykaTuBHbI€: CBEPCTHUKAMU U
pe3ysibTaTaM SKCIIEpPUMEHTA. YYUTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSL | YUUTEIAMU
Ionyuam 603mooicHocmb K KOOpAWHALIMY Pa3JINYHbIX TO3ULNH B
HAy4umsCs: OCO3HABATh COTPYIHHYECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwi b u OT st coxpaneHus
3/I0POBBSI OKPYKAIOIIHX.
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 HCﬁSTBHH c HHTEpEC K
60UHOI HU3NICCKUC U XUMHYICCKNUE CBONUCTBA nowkernio B [ICXD IIOCTaBJIEHHOHN 3a/1a4€ll U YCIOBUSIMH €€ KOHKPETHOMY
o JKeJIe3a — IPOCTOro BeleCTBa J.M.Meunneneena, pelIeHus1, OLIEHUBAIOT PABUIBHOCTh 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 JKeje3a 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 coOcTBeHHOM. 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 BaxxHelivie comu xene3a. 3HaueHHe | (QU3HUUCCKUEC U XUMHUUCCKHE YYUTHIBAIOT MPABWIIO B TUIAHUPOBAHUU U OCO3HaHHOTO,
Kenesa CBOICTBa OKCHJIOB U KOHTPOJIE Crioco0a peleHusI YBaKUTEIHHOT'O
KAQUEeCTBCHHOC .
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
ruapokcuaos xenesa (11) u (110). peaKLyu, TOATBEPKIAIOIINE KoMMmykaTuBHbBIE! yenoBeKy. Ero
JIab. onbITHI: HaJM4ue B BOJHBIX pacTBOpax Y4UTBIBAIOT pa3Hble MHEHUS U CTPEMSTCA | MHEHHMIO,
18. B3aumoeiictBue xenesa ¢ KAaTHOHOB XeJle3a, pelaTh K KOOpJMHALMK Pa3JINYHbIX ITO3ULUI B CIIOCOOHOCTH
COJITHOM KUCJIOTOH. «UETOYKN» MTPEBPALLEHUI. COTPYIHUYECTBE BECTHU AMAJIOT C
19. IlonyueHue rTUaAPOKCHIIOB Xene3a | [lonyuam o3modcHoCHb 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 METAJIOB nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOJH TI0 HaBBIKAMH JJIs
W HarpeBaTeNbHBIMU IPUOOpPAMH | PE3YyIIbTaTy MIPaKTUIECKON
[Tomyuenue n
B COOTBETCTBUH C NPaBUIAMU JIeATEeIbHOCTH

CBOMCTBA COEOUHEHUI
METAILIOB

TEXHUKH OE30IIaCHOCTH,
OIMCHIBATH XUMUYECKHI
SKCIIEPUMEHT C TIOMOIIBIO SA3BIKA
XHUMMH, JI€J1aTh BEIBOBI I10
pe3ynpTaTaM dKCIIepUMEHTA.
Honyyam eo3modrcHocms
HayuumCcs: OCO3HABATh
HEOOXOIUMOCTE COOJIFOIEHUS
npasun b u OT s coxpanenus

ITo3HaBaTesbHBIE:

CtpoAT peueBoe BbICKa3bIBAHUE B YCTHON
1 IHCBMEHHOH (hopMme
KommykaTuBHbIe:

YYNUTHIBAIOT PAa3HBIE 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 nabopaTopHbIM 000pynoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN 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 IIpoBoAsT cpaBHEHUE U KIaCCUDHUKAIIHIO
pacrio3HaBaHUE U 9KCIIEPUMEHT C MOMOIIIBIO S3bIKA | TIO 3aIaHHBIM KPUTEPHUSIM
TIONTyUeHHe XUMUH, JIeNaTh BHIBOJBI 10 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 «MeTauTbiy MPEACTABIATh UX CXeM, Tabnmur, | BHocAT HEoOXoauMble 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 YCTHONH | JIESITEIHHOCTU
Y MMCbMEHHOU (opme
KoMMmyKkaTuBHBIE: KOHTPOJIUPYIOT
JICUCTBUS NapTHEPA
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 chopMHUpOBaHHBIC 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 xapakTepuCTHKa HEMETAIOB: | Hayuamca: naBath onpenencaus | PeryjasiTuBHbIe: DopMHpOBaHUE
XapaKTePUCTHKA ronoxernne B Ileproamdaeckoit TIOHSTHSIM [Tmarupyrot CBOM JICHCTBHS B CBA3H C | FOTOBHOCTH M
CHCTEME XUMHUYECKHIX DJIEMECHTOB «ATEKTPOOTPHUIIATEIIEHOCTEY « TIOCTAaBJICHHOH 3a7]adeil ¥ YCIOBUSIMHA | CITOCOOHOCTH K
HEMCTaJLIOB . N. MenneneeBa, 0COOCHHOCTH aJUIOTPOINHUSD 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
(hopMys1 O HA3BAHMIO, 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, 10Ka3aTEILCTBO
XapaKTEePU3YIOINX XUMUIECKIEe
CBOMCTBa HEMETAJIOB UX KommykaTuBHbIe:
COETMHEHU I Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam eo3moocHocmy 00CYKIIEHIH MTPOOIIEM, TIPOSBIISIOT
HAay4umuCs: POTHO3UPOBATH AKTHUBHOCTH BO B3aUMOJICHCTBHH ISt
CBOWCTBAa HEM3YUCHHBIX pemIeHns KOMMyHIUKATHBHBIX 1
3JIEMEHTOB M MIX COCTMHCHHUM Ha | TIO3HABATEIbHBIX 3a71a4
OCHOBE 3HAHHH O
MIEPUOITIECKOM 3aKOHE
31. | Bomopon ITonoxenue Bogopoaa B Hayuamca: xapakTepu3oBatb PerynsiTuBHbie: DOopMHPYIOT
Ilepnoauueckoii cucreme BOZIOPOJ, 110 €T0 MOJOXKEHUIO B Paznngarot crioco6 u pe3ymprat 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 paclio3HaBaHUE BOIOPO/IA

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

(hu3MIecKre M XUMIYCCKHE
CBOWCTBA BOJOPO/IA, OOBSCHATH
3aBUCHMOCTh CBOICTB BOIOpOIa
oT nonoxkenus ero B IICXD
JI.1.MeHnneneena, OonmuchIBaTh
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
COTPYIHHYECTBE 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 Bozs! B mpupoze.
Bomoouncrka. Asparys BOJBL.
BertoBbie GunbTphl. MUHEpaNIbHBIE
Bombl. JlucTHIIMpOBaHHAs BO/IA, €€
TTONyYCHHE U IPUMEHECHHE.

JIab. ONbITHI:

21. HUccnenoBaHne MOBEPXHOCTHOTO
HATSDKEHHS BOJIBI.

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

menn (I1). 24. VzroroBneHme
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 }Ieﬁ(iTBPISI B CBSI3U C | DKOJIOTMYECKOE
U OCHOBHBIE COEIMHEHUS TAJIOT€HOB, OITMCHIBATh (PU3NYECKHE U MOCTaBJIEHHOM 3a7aueil ¥ yCIOBUSIMA | CO3HAHUE
ux coicTBa. 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: OOBSICHSATH 3aBUCUMOCTh CBOMCTB | AJIEKBATHO HCIONB3YIOT peueBbIe
OO0pa3ibl rajJoreHoB — TaJIOTeHOB UX OT MOJIOKEHUS B cpenctBa st 3hheKTHBHOTO
MpOCTHIX BeulecTB. BzanMopeiicTeue I[ICXDS JI.1. MeHnneneera, peleHnss KOMMYHUKAaTUBHBIX 3a/1a4
raJJorcHoB ¢ HaTpyUEM, AJIIOMUHUEM. COCTaBJIATH q)OpMyJ'lI)I
BriTecHEHHUE XJIOpOM OpoMa MM Hofa | COCAMHEHH rajIoreHOB | IO
U3 PacTBOPOB UX CONeEH (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 | PeryJisiTUBHbIE: 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 peakisl Ha Hay4umCcs: NCIOIh30BATh y4eOHBIX 3aJaHUH C UCTIOIb30BaHIEM
TaJIOTCHUI-HOHBI PHOOPETEHHBIE KOMIIETEHITHH y4eOHOM TUTpaTypsI
MIPY BBIOJTHEHUH TMPOEKTHBIX KommykaTuBHbI€:
paboT 1Mo N3y4EeHHIO CBOMCTB U YUUTHIBAIOT pa3Hble MHCHHUS U
CIO0CO0OB TOTYICHHUS 1 CTpeMSTCS K KOOPIMHAIINN
pacro3HaBaHusl COEAMHEHUI Ppa3JIMYHBIX MMO3ULUI B
TaJIOTCHOB COTPYIHUIECTBE
35. IMpakTHyeckas Perrenue skcriepuMeHTaNbHBIX 33029 | 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 MPUOOPAMH | KOHTPOJIb MO PE3yIbTaTy MIPAKTHIECCKOM
IKCIIECPHMEHTANIbHBIX B COOTBETCTBHH C TIPABUIIAMHU JIESITETFHOCTU
TEXHUKH 0€30MaCHOCTH, Ilo3naBaTenbHbBIE:
3aaa4 110 TEME o
OIMMKCHIBATH XMMHUECKUH [IpoBoasT cpaBHEHUE H
«Iloarpynma SKCIIEPMMEHT C TIOMOMIBIO SA3hIKA | KIACCH(PUKAIHUIO TI0 33JaHHEIM
TaJIOr€HOBY XHUMUH, IeiaTh BEIBOJBI TI0 KPUTEPHIM
pe3yabTaTaM 3KCIEePUMEHTA. KommykaTuBHBIE:
Tonyuam eo3mooicHocme Haxopst obuiee perienne yueOHoH
HAayuumCsi: OCO3HABATh 3a1a4u
HEOOXOTUMOCTh COOJTFOICHHS
npaBui b u OT s coxpaHeHus
CBOCTO 37I0POBbS U
OKPYKaIOLIHX
36. Kucnopon CrtpoeHure aToMa U aJIJIOTPOITHUS Hayuamcs:, PerynasiTuBHbIC: Ctpemienue K
KHCJIOPOJIa; CBOMCTBA U IPUMCHEHHE XapaKTepU30BaTh CTPOCHHE PaznuuatoT ciocod 1 pe3yabTaT 3JI0pOBOMY 00pazy
€ro aJUTOTPOITHBIX MOTU(DHKAIIHH. MOJIEKYJIBI KHCI0pO/a, JIEUCTBUS JKU3HU
JIa6. onbITHI: COCTABJIATH XUMHUYUCCKHE IMo3naBaTeJbHbIE:
28. Ilomyuenne YpaBHEHHUS, XapaKTepU3YIOIIHe Biianetor o0mmm npuemMom pereHus
U pacro3HaBaHUE KHUCIOpo/a XUMUYECKHE CBOMCTBA 3a7a4
KUCIIOpO/ia, OOBSICHSTh KommykaTuBHbI€!
IIPUMEHEHHNE aJNIOTPOIIHBIX JloroBapuparoTcst 0 COBMECTHOM
Moau(pUKaAIUK KHCIOpo/a, JIESITEIPHOCTH TI0J] PYKOBOJICTBOM
OIMCHIBATH JIAOOPAaTOPHEIE U yauTeNns
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS KUCTIOpoa .
Honyuam eo3modzrcHocms
Hay4umucs: TPaMOTHO
o0paraTbcs C BEIeCTBaMHU B
MOBCEIHEBHOM XKU3HU
37. Cepa, ee (ngHLIeKI/Ie u CtpoeHne aToma u aJIOTpoIus cepsl; | Hayuamces:, PerynsituBHbie: DopMUPYIOT OCHOBBI
XUMHUECKHE CBOHCTBA U MIPUMEHEHUE XapaKTepHU30BaTh CTPOCHUE Pasnmugatot criocod u pe3ynbrat 9KOJIOTHYECKOTO
. POMOMYECKON CEepHI. MOJIEKYIBI Cepbl OOBSICHSITH JEHCTBUS MBITIICHUS
CBOMCTBA JemMoncTpanuu: 3aBUCHMOCTH CBOMCTB cephl oT ee | Ilo3HaBaTeabHbIE:

BszaumoneiictBue cepsl

C MeTaJIaMH, BOIOPOAOM 1
KHCIIOPOIOM.

JIab. onmbITHI:

29. T'opeHue cepsl Ha BO3yXe U B
KHCIIOPOAE

nonoxkenns B [ICXD JI.N.
MenpgeneeBa, cOCTaBIISITh
XUMHYECKHE YPaBHEHUS,
XapaKTEePU3YIOIINEe XUMITIECKIE
CBOHCTBA CEpPHI, OOBACHITH
TIPUMEHEHNE aJUTOTPOITHBIX
MOJTUPUKAINN CePBI

Branetot o0muM npueMoM penieHus
3agad

KommykaTuBHble:
JloroBapuBaroTcsi 0 COBMECTHOM
JIEATENLHOCTH, MIPUXO.IS K 00IIeMy
peIeHII0




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 MPaBUIIO B K KOHKPETHOMY
CBOICTBA U IPUMEHEHUE COEZIMHEHUI! cephl, COCTaBIATh TUITAHUPOBAHWH 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 U1 HAPOJHOTO THonyuam eozmoacrocmo KommykaTuBHbIe:
x03s1iicTBa CcyIb(aToB. Hayuumucs: XapakTepu30BaTh JloroBapuBaroTcsi 0 COBMECTHOM
Jla0. onbIThI: 0coObIe CBOMCTBA JESITETFHOCTM, MIPUXOMAT K 001IeMy
30. CgoticTBa pa30aBiIeHHON CEpHOI KOHIIGHTPHPOBaHHOM CEpPHOI pernieHnto
KHCITOTBI KUCIIOTBI
40. CepHaSI 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
NIPUMEHCHUE CCPHOU KHCJIOTBI IosHaBaTeJbHbIE:
KHCIIOTBI Honyuam eo3modcHocms Branetot o0muM npueMoM penieHus
HAYYUmbCs.: TPUBOTUTH 3agad
MPHUMEPHI YPaBHEHHI PeaKLuil, 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 pe3yIbTaTy 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 MHEHUS U
HAy4umsCs. OCO3HABaTh CTPEMSTCS K KOOPANHALIUH
HEO00X0IMMOCTb COOJIFOJICHHUS Pa3IMYHBIX TO3UIKH B
npaBun b u OT s coxpaHeHust | 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 CTPOSHHE [InaHupyroT CBOM JEHCTBHUS B CBSI3H C | K KOHKPETHOMY
BEILECTBA aToMa M MOJICKYNbI a30Ta, MOCTABJICHHOMH 3a/jaueil U YCIOBUAMHU | XUMHYECKOMY
OOBSICHATH 3aBUCUMOCTh CBOWMCTB | €€ pelIeHUs 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 pelIeHHs] KOMMYHUKaTHBHBIX 337124
o0paratbcs C BEIeCTBaMU B
MOBCEIHEBHOM XKU3HU
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 coJeil 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 0uMOit
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
JIEITENILHOCTM, MPHUXOAT K 00IIeMY
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 6o3mooicHocme KommykaTuBHbIe:
JIab. onbIThHI: 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 npuMmeHerne. | aroma (ocdopa, 0OBACHITH 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. Docopubie MemnneneeBa, COCTaBIATh CraBst 1 GOpMyTUPYIOT IENN U nHpopMannm o HeM.

ymoOpeHusl.
JdeMoHcTpanuu:
O06pa3ubl NPUPOJHBIX

XUMHYECKHE YPaBHEHUS,
XapaKTEePU3YIOIINEe XUMITIECKIEe
CBOICTBa a30Ta

poOIeMBI ypoKa
KommykaTuBHbIe:
AJIEKBaTHO HCIIONIB3YIOT peUeBbIe




coeauneHu 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
Tonyuam eo3modsicHocme
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 croco6 u pe3ynbTar HHTEpecC K
Moau(UKaUi U UX PUMEHEHHE. OOBSICHSATH 3aBUCUMOCTh CBOWCTB | JIEHCTBHS 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 IIPUPOJIE
49. | Okcupasl 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 Hcnonp3yroT mouck HeoOXoauMoit
Ka4eCTBEHHYIO PEAKLHUIO 10 nHGOPMALUH JUTS BHITIOTHEHUS
Pacro3HaBaHUIO YIJIEKUCIIOTO y4eOHBIX 3aJJaHUH C HCTIOIb30BAHIEM
rasa y4eOHOM TUTpaTypsI
Tonyuam so3mooicnocmo KommykaTuBHbIe:
HAY4UumbsCs.: TIPOrHO3UPOBATH KonTponupyroT nelicTBre napTHepa
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOCHUS
50. | YromgpHas KUCJIOTA U YromnpHas xkucnora. Conu yroapHOH Hayuamcs: PerynsiTuBHbie: DopMUPYIOT YMEHHUSA

eé coium.
JKecTKOCTE BOOBI U

KHCJIOThI. KaJIbIIUT, COAA, IIOTaIll, UX
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 peaKHI/Iﬁ,

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 KpeMHHUS; 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.
XapaKTePU3YIOIINE XUMHYECKHE | KOHTPOJIHPYIOT U OLCHUBAIOT
CBOWCTBA KPEMHHUS MIpoIIecC M Pe3ybTaT AeITENbHOCTH
THonyuam eo3moarcHocms KommykaTuBHbI€!
Hay4umucs: TPaMOTHO JloroBapuBaroTcs 0 pacupeneieHnn
oOparaTbcs C BEIeCTBaMU B (hyHKIMI ¥ polieit B COBMECTHOM
MTOBCEIHEBHON JKU3HU JIeSITETbHOCTH
52. | CoenvHEHUs KPEMHUS Oxcun kpemuus (IV), ero mpupoxnsie | Hayuames:, PeryasiTuBHbIE:
pazHoBuIHOCTH. CHITUKATHI. OIMMCHIBAaTh CBOICTBA OKCHIA YUHTHIBAIOT MPaBUIO B
3HaueHne COeAMHEHNH KPEeMHHUS B KpPEMHHS, COCTABIISATh YPaBHEHUs | TUIAHUPOBAHWUHU M KOHTPOJIE crrocoda
JKMBOM U HEXXUBOW MTPUPOJIE. peaKuuid, COOTBETCTBYIOILIUX 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 MMO3ULUI B
COTPYIHUIECTBE
53. | Cunukartuas TlonsiTve O cCUNMMKATHOMN Hayuamcsa: npakTuueckomy PerynsitTuBHbie: DopMUpyIOT




MIPOMBIIIIICHHOCTh NpOMBINIIEHHOCTH. CTeKII0, IEMEHT, MIPUMEHEHHUIO COEeANHEHUN Paznugaror cnoco6 u pe3ynpTar MIOHUMaHHe
KepaMHKa. KpEeMHUS JiercTBus 0COOEHHOCTE! JKNU3HH
JdeMoHcTpanuu: Tonyuam eo3modcrocmo Ilo3naBaTenbHbIC: U TpyJa B YCIOBHAX
OOpa3usl cTeKna, KepaMUKH, IEMEHTa | Hayuumscsl: IPOrHO3UPOBATH Branetor oOmmm npreMoM pemeHust | HHpOopMaTU3alyu
XUMHMYECKHE CBOMCTBA BEILIECTB 3a1a4 oOmecTBa
Ha OCHOBE MX CBOMCTB U KommykaTuBHbI€:
CTpOEHUS JloroBapuBaroTCsi O COBMECTHOM
JIESITEIbHOCTH 0] PYKOBOJICTBOM
yauTens
54. | lIpakTHyeckas IMony4yenue, cobupanue u Hayuamcs: obpamatscs ¢ PerynsiTuBHbie: OgsnajneHue
padora Ne6 pacrno3HaBaHue nabopaTopHbIM 00opyaoBanueM | OCyIIECTBISIOT MOMIAT OBBIH HaBBbIKaMU JJIs1
il rasoB W HarpeBaTelbHBIMU IPHOOPAaMHU | KOHTPOJIb 110 pE3yNIbTaTy IIPAKTUYECKON
OﬂyquHe, B COOTBETCTBUHU C IIpaBUJIaMU JACATCIbHOCTHU
cobupaHue u TEXHHUKH 0E30MaCHOCTH, IMo3HaBaTeabHBIE:
pacCiio3HaBaHUEC ra3oB ONKCHIBATH XUMHUYECKUI CTposT peueBoe BbICKa3bIBaHUE B
HKCTIEPUMEHT C TIOMOIIIBIO SI3bIKa | YCTHOW M MMChbMEHHOH (opme
XMMUH, J1eNIaTh BHIBOJBI TIO KoMMmykaTuBHbBIE!
pe3ysbTaTaM KCIEPUMEHTA. YYUTBIBAaIOT pa3Hble MHEHUS U
Tlonyuam eo3moorcnocmo CTPEMSITCS K KOOpAUHALUU
Hayuumuvcs: 0OCO3HABATh Pa3JIMYHbIX NTO3ULUI B
HEOOXOIUMOCTE COOJTFOIEHUS COTPYIHUYECTBE
npaBuwi b u OT s coxpaneHus
CBOETO 370POBbSl U
OKPYKaOLIMX
55. | O0o01IeHue mo Teme Hayuamca: o006mate 3HaHus 1 | PeryasituBHbIe: Beipaxkarot
«HeMmeTaibi» MPEACTABIATh UX CXeM, Tabnul, | BHocAT HEOOXOAMMbIE KOPPEKTHUBHI B | aI€KBaTHOE
[IPE3EHTALMN JICHCTBUE MOCIIE €r0 3aBEPIICHNS HA | TOHUMAHUE NPUIHH
OCHOBE €r0 y4eTa CIECJIaHHbIX ycnexa u Heycrexa
oo oK yaeOHOI
IHo3naBarenbHbIe: JIEeSITENBHOCTH
CtposT peueBoe BhICKa3bIBaHUE B
YCTHOM U MIHCBMEHHOI popme
KommykaTuBHbIe:
Koppektupyrot neicTBusi napTHepa
56. KonTpoabHnas KoHTpons npeaAMeTHBIX U Hayuamcsa: npumMeHsITh PerynsiTuBHbBIE: OCYIIECTBISIOT [IposBistoT
pa6ora Ne3 o Teme METaNpeIMETHBIX YIeOHBIX ISHCTBUN | TONyUeHHBIC 3HAHUS 1 MOLIArOBBIA M UTOTOBBIA KOHTPOJIb OTBETCTBEHHOCTH 32
«HeMeTamsy no teMe «Hemeramibn chopMHUpOBaHHBIE YMEHHS IS 0 pE3YNIbTATy pe3ynbTaThl

penreHns yaeOHbIX 3a71a4

IHo3naBarenbHbIe:
CTPOSIT pedeBOe BHICKA3HIBAHHEC B
YCTHOW W MIHCBMEHHOH popme




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

Tema 5. O6001mIeHHEe 3HAHNI 10 XUMMU 32 Kypc 0CHOBHOI mKoJbl. [loagroroBka k uroropoii arrecranumn (I'MA) (104.)

57. | llepnoamueckuii Ilepuoauueckuii 3akoH U Hayuamcs: 06001math PerynsiTuBHbie: [IposBrsitoT
3aKOH U ITepnoauueckas cucrema WH(POPMAIIUIO TI0 TEME B BHIC [TnanupyroT cBOU JEUCTBUS B OTBETCTBEHHOCTH 3a
Tepuomuueckas XHMHUYCCKHX 3JIEMEHTOB § CXEM, BBITIOJIHATH TECTOBHIC COOTBETCTBHH C MOCTAB/ICHHOM pe3ynbTar

. Y. Menneneea. ®uznueckuit 3aJlaHUS 3ajlaueil ¥ YCIIOBUSIMU €€ pealn3aluu
CchcTeMa CMBICIT TIOPSIZIKOBOTO HOMEpa ITo3HaBaTejIbHBIE: CTABAT
)1. W. Menyeneena B 3JIEMEHTa, HOMEPOB MNeproaa u 1 QOpMYIUPYIOT LEH U ITPOoOIIeMbI
CBETE TCOPHH TPYIIIBL YpOKa; OCO3HAaHHO U NMPOU3BOJIEHO
CTpoeHI/IH aToMa CTpOAT B yCTHOI/I U MUCBMCHHOU
hopme
KoMMyHUKATHBHBIE!
Bnagenue MoHonornyeckomn u
JIMaJIoruueckoil Gopmamu peuun

58. | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcsa :0600mats PeryasiTuBHbIe:

M3MEHEHUs CBOMCTB 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

SJICMEHTOB fI ux CBETE MPECTAaBICHUN O CTPOCHUH pabory, IMo3HaBaTenbHbIE:

COC/IMHCHUH B ATOMOB DJIEMEHTOB. 3HAYEHHE BrazieroT oOIIMM TIPHEMOM pelIeHHS

nepuoaax u rpymnmax IIepunoguueckoro 3akoHa 3a71a4

B CBETE KommykaTuBHbIe:

IIPEACTABICHHIT O JloroBapuBaroTcsi 0 COBMECTHOM

JIESITETFHOCTH TI0J] PYKOBOJICTBOM

CTPOCHHU aTOMOB yauTens

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, BHITIOHATE TECTOBYIO IEUCTBHUS

KpUCTAILTHHCCKIX BEIIIECTB paboty IMo3HaBaTeabHbIE:

PpCIICTOK. BrasieroT o0IMM IPHEMOM PelieHHUs

BzauMocBsa3b 3a1a4

CTPOEHHUS U KommykaTuBHbIe:

CBOICTB BEIECTB KonTponupyrot neiictBust napuepa

60. Knaccn(bmcaunﬂ 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. .
rpaHMIBl pa3zaena ¢as; Branetor o0mumM npueMoM peneHus
TEeTu10BoH 3((PeKT; n3MEHEHHE 3a1a4
CTENeHel OKHCIIEHHS aTOMOB; KommykaTuBHbI€:
UCIIOJIb30BaHKE KaTaIn3aTopa; JloroBapuBaroTcsi 0 COBMECTHOM
HarpapJieHUE POTEKAaHUS). JIEITENILHOCTH T10]] pyKOBOJICTBOM
yuuTens
61. | CkopocThb CKOpOCTb XUMHUYECKHX PEAKIHN 1 Hayuamca: 06001math PerynsituBHbIe: Nmerot nenocrHoe
XUMHYECKHX PEaKIUil (baxTOpBI, BIUSIONIME HA HEe nH(popManuio 1Mo TeMe B BUjE PagnuqaroT croco0 ¥ pe3yabTaT MHUPOBO33pEHHE,
CX€EM, BBITIOIHATH TECTOBYIO JCHUCTBUS COOTBETCTBYIOILIIEE
paboty Ilo3naBaTesbHbIE: COBPEMEHHOMY
BrageroT o0mmM npueMoM petieHus | ypOBHIO pa3BUTHS
3ama4 HaYKH
KommykaTuBHBIE:
KonTtponupyror aeiicTBus napTHepa
62. KJ'[aCCI/I(bI/IKa]_[I/IH IIpocTeie U ClOXKHBIE BELIECTBA. Hayuamcs: 06001maTh IIposBisitoT
HEOPraHHYECKHX Mertaiibl 1 HEMETaIbI , COCTaB, MH(POPMALUIO [I0 TEME B BHIC 0OpOXKeTaTETbHOCTD
Knaccudukanus CXeM, BBINOIHATH TECTOBYIO ,OT3BIBUUBOCTD, KaK
BEIICCTB paboty MTOHUMaHHE TYBCTB
JIPYTUXJIIOAEN U
63. | CaoiicTBa OO11Me XMMUYECKHe CBOMCTBA Hayuamca: 0600marsb PerynsituBHbIe: COTIEPEKUBAHIE MM
HEOPraHUYECKHX OKCHJIOB M TUIPOKCHIOB (OCHOBAaHMH, | MH(OPMALHIO IO TEME B BHIE Paznugaror croco6 u pe3ynspTar
KUCTIOT, aM(OTEPHBIX TUIPOKCHIOB), | CXEM, BBIOIHATH TECTOBYIO JEUCTBHSA
BEIICCTB comu B cBete TO/] paboty Ilo3naBaTenbHbIE:
Brazgeror o0mmM nprueMoM pereHust
3a/1a4
KomMykaTHBHBIe:
KoHTponupyroT neicTBusl napTHEPA
64. | [ eHEeTHYECKHE I'eneTIUecKme psAABI METaNIIA, Hayuamca: o6obmats PeryasiTuBHbIE:
PSLIBI MeTaILIa, HEMETaula M MEePEXOIHOro MeTajia uH(popManuIo 1o TEME B BUAE PaEJII/I‘{aIOT croco0 ¥ pe3yabpTaT
CX€M, BBIIIOIHATH TECTOBYIO JEUCTBHSA
HeMeTallIa 1 paboty IMo3HaBaTeabHbIE:
nepexXoaHOro MeTalllia Bnazelor o61IUM IIPUEMOM PELIEHHUS
3agad
KommykaTuBHbIe:
KoHnTponupyroT neicTBusi napTHEpa
65. | Tpenunr- TpeHUHr-TeCTHPOBAHHE TI0 PeryissTHBHbIE: Bripaxaror
BapuaHTam [ 1A mponuisIx jer u Pazmiuarot crioco0 u pe3ynbrar aZIeKBaTHOE

TCCTUPOBAHUC T10




BapuanTtam ['A ACMOBEPCHH neicTBus [IOHUMAHKE IPUYUH
HPOLLIBIX JIET U Ilo3naBaTenbHbIC: yerexa u Heycriexa
JIEMOBEPCHHU Brianeror oMM nprieMom perieHust | yaeOHou
3a1a4 JIeSITeIbHOCTU
KommykaTuBHbI€:
KonTtponupyror aelicTBus naptHepa
66. | KonTpoabHas TectupoBaHue MO BapuaHTaM Hayuamca: npumeHsTh PeryasiTuBHBIE: OCYIIECTBIISIOT
padora Ned I'MA nemoBepcun [IOJIyYEHHBIE 3HAHUA U TOIIArOBBIIl 1 UTOTOBBIM KOHTPOJb
Pemrernme TUA c(OpMHUpPOBAHHBIE YMEHUS JUIS IO PE3YJIbTaTy
penieHust y4eOHbIX 3a/1a4 IMoznaBaTenbHbIE:
CTPOSIT pedeBOe BHICKA3hIBAHKE B
YCTHO# 1 MMCbMEHHOM (hopme
KommykaTuBHBIE:
DopMynUPYIOT COOCTBEHHOE MHEHHE
1 TIO3UIHIO
67 | Pesepm

70







MPABOCJIABHBIA KOMIIOHEHT

1. JImgHOCTHBIE PE3yNbTaThl OCBOCHHUS MIPABOCIABHOTO KOMIIOHEHTA
00pa3oBaTeIbHON MPOrpaMMBI:

1) HanmMuMe HPAaBCTBEHHOI'O CaMOCO3HAHUSI (MIOHATHS O 100pe U 371e, TIpaB/e U
JIKU), YCBOCHHE TaKUX Ka4eCTB, KaK JOOPOCOBECTHOCTD, CIIPABEIJINBOCT,
BEPHOCTb, JIOJIT, YECTh, OJIAr0KeNaTeIbHOCTD;

2) HaM4KMe UCTOPUYECKOM MaMsITH, OCO3HaHHE 0a30BbIX LIEHHOCTEN OOLIECTBA;
3) 6iaroroBeiiHoe OTHOIIEHHE K CBATHIHAM Pycckoit [IpaBocnaBnoit Lepksu;

4) HaJIMYMe HABBIKOB JOOPOJETEILHOMN KU3HU (XPUCTUAHCKOTO OarouecTus),
pa3BUTHE TAKUX KAYECTB, KaK MOCTYIIaHUE, TEPIICHNE, MY KECTBO, CTOMKOCTb,
TpyaoJito0ue, MUJIOCepueE, 1IEIIOMYIPUE U JIP.; XPaHEHUE YECTH U IPaKIaHCKOTrO
JIOCTOMHCTBA;

5) m11060Bb K OJIMKHUM Yepe3 COLUATBHOE CITY>)KEHUE U KEPTBEHHOCTH;

6) HaJIN4YUC U IIPAKTHYCCKAA pCain3alivsl HABBIKOB COBMECTHOI'O TBOPUCCTBA U
COpa6OTHHq€CTBa;

7) Hanuuue GepekHOro OTHOIIEHHUS K 3J0POBbIO Kak napy boxuemy;
8) HasiMyue OepeKHOTr0 OTHOIICHHS K MIPUPOJIE U BCEMY KUBOMY.

2. MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS IPABOCIABHOTO KOMIIOHEHTA
OCHOBHBIX 00pa30BaTEIIbHBIX IIPOrpaMM O0IIEero 00pa30BaHUs JOJKHBI OTPaXKaTh:

1) oBnanenne 6a30BHIMU MOHATUSMU MTPABOCIABHOTO BEPOYUCHHUS,
BBICTPAaMBAOIIMMU [TPABUILHOE IOHUMAaHUE OTHOLIEHUM 3HAHUS U BEPbI, HAYKU U
penuruy;

2) popmupoBaHme METOCTHONW KAPTUHBI MUPa Ha OCHOBE TIPABOCIABHOTO
MHPOBO33PEHUSI U MUPOBOCIIPUSATHS;

3) COBEpIIICEHCTBOBAHNE YMCTBEHHBIX CTIOCOOHOCTEH Yepe3 OMbIT yueOsl, Tpyaa,
TBOPYECKOMN JAEATENBHOCTH, OIBIT JYXOBHOW KU3HH, KOTOPBIE Pa3BUBAIOT TAKUE
Ka4yeCTBA yMa, KaK MaMsATh, IOHUMAHUE, YMEHUE COCPEI0TAYMBAThHCS, YIEPKUBATh
BHUMAaHHE, OCMBICIICHHO CJIBIIIATh U CIAYLIATh, PACCYKIATh, OTAEIISITh [J1aBHOE OT
BTOPOCTETNIEHHOTO U [Ip.;

4) chopMUPOBAHHOCTH HPABCTBEHHOTO OTHOIIEHUS K 3HAHUIO;

5) ymeHue U3BIEKaTh AyXOBHBIA U HPABCTBEHHBIA CMBICI U3 OOLIUX 3HAHUM U
YHUBEPCAJbHBIX YUYCOHBIX ACHCTBUIA;



6) OBJIAACHHUEC HABbIKAMH CMBICJIOBOI'O UTCHUA IICYATHBIX TCKCTOB.

3. Ha srane BeiOopa TeM OynyIero mpoekTa OTIAeTCs MpeIIOUYTEHUE IPOEKTaM
XPUCTUAHCKOW U UCTOPUYECKOMN HAIIPABICHHOCTH.



