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Pabouas mporpaMma mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE (efepallbHOrO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOIO OOMIETO
obpasoBanus (mpuka3 MuHHucTepcTBa 00pa3oBaHus U Hayku Poccutickoit @eaepanuu ot 17.12.2010
Ne 1897 «OO06 yrBepxkacHuu (GEAepaTbHOIO TOCYAApCTBEHHOr0 00pa3oBaTENLHOTO CTaHAapTa
OCHOBHOTO  of0miero oOpa3oBaHUs»), TpeOOBaHMKH K  pe3yiabTaraM OCBOCHHS  OCHOBHOM
00pasoBaTenbHON MPOrpaMMbl OCHOBHOTO 001Iero obpaszoBanus, mporpammel B. B. Epemuna, A. A.
Hpoznosa, D. FO. Kepumona g 8 u 9 kimaccoB 001meoOpa3oBaTeNbHbIX yupexaeHui, Jpoda, OOII
00O u yueonoro mana ['[bOY OOIII Nel6 r. Ceizpanu.

Jannas pabouasi mporpamma peanusyercs Ha ocHoBe cienytomero Y MK:

* «Xumus. 8 knacc.» Epemun B.B., Ky3emenko H.E., [Ipo3noB A.A. u np./ Ilox pen. Jlynuna
B.B., 000 «/Ipoda»

* «Xumus. 9 kmace.» Epemun B.B., Ky3smenko H.E., [po3znos A.A. u ap./ [lox pen. Jlyauna
B.B., OO0 «/Ilpoda»

Ha u3ydenue yue6HOro nmpeamera XumMus o yueOHOMY IJIaHy IIKOJIBI OTBOJIUTCS B § Kiacce — 2
yaca B HEJEJI0, 4TO cocTaBisier 68 yacoB B roj, B 9 Kiiacce - 2 yaca B HEJEJI0, YTO COCTaBIseT 68
gacoB B roji. O01iee yucio ydeOHbIX yacoB 3a 2 roaa — 136.

1. Ilnanupyemble pe3yibTaThl OCBOCHHSI Y4eOHOIr0 mpeaMera

JInyHOCTHBIE pe3yJIbTaThI:

1. Bocnuranue poOCCHMCKON TIpa)XJaHCKOW  MASHTUYHOCTHU:  IaTpPUOTHU3Ma, JIOOBM U
yBakeHHIO K OTeuecTBy, 4yBCTBA FOPAOCTH 3a CBOIO PoauHYy, 3a pOCCUIICKYIO XUMUYECKYIO HAYKY;

2. ®opMHpOBaHUE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKHM W OOIIECTBEHHON MpPAaKTUKHU, a TaKXKe COLHAIBbHOMY, KYJIbTYPHOMY, S3BIKOBOMY
U JlyXOBHOMY MHOT000pa3HI0 COBPEMEHHOTO MUPA;

3. ®dopMupoBaHHE OTBETCTBEHHOIO OTHOIIEHHMS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO Ha OCHOBE MOTHMBALlMM K OOYYEHHIO M MO3HAHHUIO, BHIOOpY
npopmIbHOTO 00pa3oBaHMs Ha OCHOBE MH(OPMALMU O CYLIECTBYIOIIMX MPO(ECCHsX M JIMYHBIX
npo¢eCCHOHATIBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOEHHUIO WHAMBHUIYalIbHON 00pa3oBaTeNbHON
TPAEKTOPHUH C YUETOM YCTOWUYMBBIX MIO3HABATEIbHBIX HHTEPECOB;

4. ®opmMHupoBaHUE KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B 00pa3oBaTeNbHOM, OOIECTBEHHO
HOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOM, TBOPYECKON M IPYTUX BUIAX AEATEIbHOCTH;

MertanpeamMeTHbie pe3yJbTaThl

| OBnajgeHue HaBBIKAMHU CaMOCTOSATEIBHOTO NPUOOPETEHHs] HOBBIX 3HAHHUM, OpraHu3aluu
y4eOHOIl eI TeTbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHHUS;

1  YMeHue IUIaHUPOBaTh MYTH JOCTHXKEHMS II€JIe Ha OCHOBE CAMOCTOSITEIBHOIO aHaJIn3a
YCIOBUM U CPEACTB MX JOCTH)KEHUS, BBLACIATH aJbTEPHATHUBHBIE CIOCOOBI JOCTHKEHMS 1€ U
BbIOUpaTh Haubonee dS((PEKTUBHBIA CMOCOO, OCYIIECTBISATh [MO3HABATENIbHYIO pPEQIIEKCHI0 B
OTHONICHUH JEHCTBHI MO PEIICHNIO YUeOHBIX U MO3HABATEIbHBIX 3a/1au.

I VYmenue mnoHuUMaTh MNpoOieMy, CTaBUTh BOIPOCHI, BBIIBUTATh TUIOTE3Y, JlaBaTh
OlpeNielieHue  TMOHATHUSAM,  KJIACCU(HUIMPOBATh,  CTPYKTYpHpOBaTh  MaTepual,  IPOBOAUTH
9KCHEPUMEHTHI, ApPT'YyMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (POPMYITHPOBATH BBIBOBI M 3aKIIFOUCHUS;

4 VYMeHne COOTHOCHUTH CBOM [JEHCTBUS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH JIEATEIILHOCTH B MPOLIECCE JOCTHKEHHs pe3ynbTaTa, ONpeaesiTh ClIocoObl JecTBUI
B PaMKax IPeUI0KEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JAEUCTBUS B COOTBETCTBUU C



U3MEHSIOLIEHCS CUTYaluen;

i ®opmupoBaHHE M Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIB30BaHHUS MHCTPYMEHTOB U
TEXHUYECKUX CPEICTB HMH(POPMAIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U IPOTPaMMHOTO
o0ecrieyeHns1) KaKk HMHCTPYMEHTAIBHO OCHOBBI Pa3BUTHS KOMMYHUKATUBHBIX M II03HABATEIBHBIX
YHUBEPCAIBHBIX YUCOHBIX JICHCTBUI;

t VYmeHue co3gaBaTh, NPUMEHATh M MPEOOpPa3OBBIBATH 3HAKM U CHMBOJIBL, MOJCIU H
CXEMBI JIJIsl pelIeHus y4eOHbIX U T03HAaBaTeNbHbIX 33/a4

IIpeameTHbIe pe3yabTaThl

1. ®opmupoBaHue MEPBOHAYAIBHBIX CHCTEMaTU3UPOBAHHBIX IMPEACTAaBICHUI O BEIIECTBAX,
UX TPEBpAlICHUSX U TMPAKTUYECKOM NPUMEHEHUU; OBJaJICHUE MOHATHUMHBIM ammaparoM u
CHUMBOJIMYECKUM S3BIKOM XUMHH;

2. Oco3Hanne OOBEKTHBHO 3HAYMMOCTH OCHOB XHUMHYECKOW HAayKH Kak obnacTu
COBPEMEHHOTO €CTECTBO3HAHMUS, XHUMHYECKHX IPEBPAIICHUN OpPraHWYeCKHX W HEOPraHWYECKHUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHHI >KUBON M HEXXHMBOW MPHUPOJBI; yIIIyOJIeHUE MPEICTaBICHUH O
MaTepuaibHOM €MHCTBE MUDA;

3. OBnazieHHe OCHOBAaMH XUMHYECKOW TI'PAaMOTHOCTU: CIIOCOOHOCTBHIO aHAIM3UPOBATh U
OOBEKTUBHO OIICHUBATh KU3HEHHBIC CHUTYal[MH, CBSA3aHHbIE C XHUMHEH, HaBbIKaMU 0€30IacHOro
oOpallleHus1 ¢ BEIIECTBaMHU, HUCIIOJIb3YEMBIMH B IOBCEAHEBHON JKHM3HM; YMEHHEM aHaJIU3UpOBATH U
IUIAHUPOBATh 3KOJIOTMYECKH O€30MacHOE IOBEJIEHUWE B  IeNsAX  cOepexeHHs:  3J0pOBbsl U
OKpY>Karollel Cpebl;

4 @®opMupoBaHHE YMEHUH YyCTAHaBIMBaThb CBSI3M MEXAY pealbHO HAOII0JaeMbIMU
XUMHYECKUMH SIBICHUSMH W TMPOILIECCaMH, MPOUCXOIAIIMMH B MHUKPOMHUPE, OOBSCHATH MPUYHUHBI
MHOTr000pasus BEIECTB, 3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHMS, a TaKke 3aBUCHUMOCTb
NPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

5. IlpuobOpeTreHuss oOmnbpITa HCHOJB30BAHUS  PA3IMUYHBIX METOJOB M3y4YEHHs  BEILECTB;
HaOJIOIEHUsT 32 MX MPEBPAICHUSIMHA TIPH MPOBEIACHUN HECIOKHBIX XUMHUYECKUX IKCIEPUMEHTOB C
HCIIOJIb30BaHKUEM JTAO0OPATOPHOTO 000PYI0BAHUS U IPUOOPOB;

6. YMeHHe OKa3blBaTh NEPBYIO MOMOINb IPH OTPABIEHHSIX, OXOTaX H JPYIHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHM U JJAOOPaTOPHBIM 00OPYAOBaHUEM;

7. OsnageHue mnpueMamMu  paboTel ¢  HHpOpManMed  XMMHUYECKOTO  COJEpKaHMs,
IpEeCTaBICHHON B pazHopopme (B BHIE TEKCTa, (opMys, TpapuKoB, TAOIUYHBIX JAHHBIX, CXEM,
dororpaduit u ap.)

2. Cogepxanme Kypca
IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

Teno u BemecTBo. PU3MUECKUE CBOMCTBAa BEHIECTB. ATrperarHble COCTOSHHMS BEIECTBa.
NunuBunyanpHble (YUCTHIE) BEmIeCTBA W CMecH. MeToasl pasneneHusi cmeceil ((puibTpoBanue,
OTCTaWBaHWE, BBIMMAPUBAHHUE, Teperonka). du3nueckne W XHUMHUYECKHE sBJICHHs. V3MeHeHwus,
MPOUCXOMSAIINE C BEHIeCTBAMU. XHMHYECKHe peakiuu. [Ipu3Haku ©W  yCIOBHS TMPOTEKAHUS
XHMHYECKUX peakuuid. XMMHUYECKUE CBOMCTBA. XMMHUYECKHE IMPOLECCHl B OKPYKAIOIIEM HACcC MHpE.
Pabora B xmmmuueckoit nmaboparopuun. ['azoBwie ropenku (ropenka bynzena u Texnro), CIUPTOBKH.
[lnamss m ero crtpoeHue. IDnekTpuueckue MAUTKU. OCHOBHBIE METOBI TMO3HAHUA: HAOIIOACHHE,
U3MEpEHHe, JKCIEePUMEHT. ATOMBI. XHUMHYECKUH JJIEMEHT Kak BHUJ aTOMOB. CHMBOJBI (3HAKH)
XUMUYECKUX DJIEMEHTOB. PacnpocTpaHEHHOCTh HJIEMEHTOB Ha 3eMjieé U B KOCMoOce. ATOMHO-
MOJIEKyJIsIpHOEe yueHue. 3HadeHue padot JIx. Jlamprona mu M. B. JlomoHocoBa mns hopmupoBaHus



ATOMUCTUYECKOTO MUPOBO33peHUs. MoJieKylia Kak Mellbyaiiiias 4acTulla BelecTBa, o0Iagaronas ero
XUMUYECKUMH CBOMCTBaMH. Xumudeckue ¢opmyisl. HMHaekcel. BemectBa MOJIEKyIIpHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEUIECTB, HMEIOIIMX MOJIEKYJISIPHOE
ctpoenue. Knaccudukauus semect. [Ipocteie u cioxubie BemecTBa. [lonarue o0 amioTponuu u
AUTOTPOMHBIX MoaU(pUKausIX. MeTauisl 1 HeMeTalibl. OpraHnyecKrue U HEOPTaHUYECKUE BEIECTRA.
Maccel atromoB U Mojekyid. lloHsitue 00 OTHOCUTENBHONM aTOMHOM W MOJEKYJSIpPHOM Macce.
KayecTBeHHBIN M KOJIMYECTBEHHBIA COCTAB BEIIECTBA. BBIUKMCIEHUE OTHOCUTEIBHOW MOJIEKYJISAPHOU
Macchl BemecTBa mo ¢popmyiie. MaccoBasi A0S XUMHYECKOTO JIEMEHTa B XUMUYECKOM COCTUHEHUH 1
ee BbluMcIeHHEe 10 ¢GopMylie COeIMHEHMS. 3aKOH COXpaHEHHs Macchl BemlecTB. JKu3Hb u
nesteapHocTh M. B. JloMoHocoBa. YpaBHeHue xumuueckor peakiuu. Koaddunuentsl. Tums
XUMHUYECKHUX PEaKIIHii: COeIMHEeHNE, pa3lioKeHue, 3aMellleHrne, OOMeH.

Hemoncrpanmun. OOpa3ibsl WHIUBUAYAIBHBIX BEIIECTB (METAJUTBI, HEMETaJUIbI, CJIOKHBIE
BEIIIECTBA) M cMeced (pacTBOpHl, rpaHuUT). PazmeneHne cmecH MEIHOTO Kymopoca U Cepbl
pactBopenueM. ['openue maruus. Kunenme cnupra. ['openue crnupta. OOpa3zoBaHHe amMMHakKa MpU
pacTUpaHUU CMECH TAIIEHON U3BECTU C XJIOPUAOM aMMOHMS. OMbIThI, JEMOHCTPUPYIOIINE MOSBICHUE
OKpacKH IMpH CMEIICHUH JABYX pacTBOpoB (TaHHMHA U cynb(dara sxene3a (II), cynbdara meau (II) u
aMMHMaKa, JKeJITOH KpoBsHOW coym u xjiopuaa sxkeneza (III), nurpara cBurna (II) m wmomunma xamus,
¢enondranenna u menoun). Mojenn HEKOTOPBIX MPOCTBIX MOJEKYN (BoJa, YIJIEKHCIBIA Tas,
KHUCII0pOJI, BOJ10poa). OTbIThL, OITBEPKIAIOLINE 3aKOH COXPAHEHHS MacChl BEILIECTB.

JlaGopaTopHble ONBITHI.

. I3ydeHue cBOMCTB BEUIECTB.

. Paznienenue cmecu.

. ®uznueckue SBICHUS U XUMUYECKHUE PEaKIIUH.

. O3HaKomIIeHHE ¢ 00pa3IaMu MPOCTHIX U CIIOKHBIX BEIIECTB.
. OxucneHnre MeIHOH TIIACTUHKY (TIPOBOJIOKH).

. Paznoxxenue manaxura.

N N DB W N

. BzaumojericTBure xkemnes3a ¢ pacCTBOPOM METHOTO KyIopoca.
Kucaopoa. Oxcuapl. BajieHTHOCTH

Kucnopon — xuMudeckuil 3ieMeHT U IpocToe BemecTBo. O30H — auioTponHas MoaupuKaius
kuciaopona. Kucimopon, ero pacnpocTpaHeHHOCTh B npupoze. dusmueckue CBOWCTBA KUCIOPOAA.
XUMHUECKHE CBOMCTBAa KHUCIOpOJA: B3aMMOJAEHCTBHE C cepoil, ¢ochopom, yriem, BOIOPOJIOM,
HaTpUEM, QJIIOMHHHMEM, JKEJIE30M, METAaHOM, CE€pOBOAOpOaOM. Mcropus OTKpPBITHUS KHUCIOPOAA.
[Tonydyenue kuciaopona B jgabopatopuu (pasiiokeHHeM OepToJIeTOBOI COJM, MEepOKCHIa BOJIOpOJa U
NepMaHraHata Kajusi) U B HPOMBIIUIEHHOCTH. KauecTBeHHas peakius Ha ra3000pa3HbIi KHCIOPOA.
[Tpumenenue kucnopoa. Ilonarue o katanuse u karaauzaropax. BanentHocts. CocraBienue popmyn
10 BaJICHTHOCTH.

CrpykrypHble Gopmyibl. OKcHIpl METAIJIOB U HeMeTauioB. Boznyx — cmech razoB. CocraB
BO3AyXa. Briaenenue kucinopona u3 Bosnyxa. IloHstue o OmaropofHbIX (MHEPTHBIX) Tra3ax.
ToxcuuHble BemniecTBa B Bo3ayxe. l'opeHue BemecTB Ha Bo3ayxe.l oproune BemectBa. Temneparypa
BOCIJIaMeHeHHs. MeieHHoe okucienue. lIpoOGnema 0e30mMacHOro MCMOJIB30BAaHUS BEIIECTB U
XUMHYECKHX pEaKkIMi B TIOBCEJHEBHOM »XW3HU. bBpITOBas XuMMuyeckass rpamMOTHOCTb. TymieHue
1okapoB. OrHETYIINTEb.

JemoncTpanuu. HanonHeHnue rasomerpa KuciaopoaoM. Mojenu MoJIeKysl BOABI, YIJIIEKUCIIOTO
rasa, BOJI0po/ia, KUCJIOpoia, MeTaHa, aMMuaka. ['openue yriis, cepsl, hocdopa u xene3a B KUCIOPOJIE.
[Ipuemsl TynieHUs MJIaMEHU.

JlabGopaTopHbie ONBITHI.



8. Ilomyuenue kucnopoaa pasaoKEHUEM NIEPOKCUAA BOAOPOA.
Boaopoa. Kuciorsi. Con

Bonopon — XuMuyeckuil 3J€MEHT U NPOCTOE BEIIECTBO. PacmpocTpaHEHHOCTh BOAOpOJA B
npupone. Pusnueckue cBoicTBa Bogoposna. [lomydenue Bomopoma B jaboparopuu. Bomopom —
B3pbIBOONACHOE BemiecTBO. KauecTBeHHas peakius Ha ra3000pas3Hblil Bogopo. Vctopusi OTKpBITHS
BOZOpO/Ja. XMMHUYECKHE CBOMCTBA BOAOPOJA: B3aUMOJCHCTBUE C KHCIOPOJAOM, CEPOH, XJIOPOM,
OKCHJaMH MeIU U CBUHIA. Mepbl 6e3omacHocTu npu padote ¢ Bojgoponaom. [lonydyenue Bogoponaa B
npoMbinuieHHOCTU. [IpuMenenne Bopopona. [loHATHe O psiae aKTUBHOCTH METaIOB. KHCIIOTHI.
Knaccudukanusa. Homenknarypa. Heopranndyeckue m opraHudeckue KUCIOTHI. becKuciaopoaHsie u
KHCIIOpojcoaepxamie KuciaoTbl. Kucnotheii ocratok. OcHOBHOCTH KHCHOT. OpHO-, ABYX- H
TPEXOCHOBHbIE KHUCIOTHL. Du3znueckue CBOWCTBA KHUCIOT. XUMHYECKHE CBOMCTBA KHCIOT:
B3aUMOJICCTBUE C aKTUBHBIMH MeTaiiaMu. [IpejcTaBieHue O KHUCIOTHO-OCHO BHBIX HMHAUKATOpaXx.
N3MmeHeHne OKpackW WHAMKATOPOB B paznmuuHbix cpemax. Comm (cpemnue). Cocrabienue (Gopmyn
coneii. Homenknatypa. ®@usnueckue cpoiictBa coneil. Kpucramnormaparsl. Xumudeckue CBONCTBa
coJieii: B3auMojieicTBre ¢ Metauiamu. [Ipumenenue coneil.

KucnoTHble OKCHIBI MM aHTUAPUABI KUCTOT. B3auMoaerncTBue KUCIOTHBIX OKCUAOB C BOAOM.

JMemoncTrpanun. [lonydyenune Bojgopoaa B ammapate Kumma, ropeHue BoIOpoJa Ha BO3IYyXeE.
BoccranoBnenue okcuia MeTaiia BoJopoaoM. B3peiB rpemydero raza. O6pasisl HEOPraHMUECKUX U
OpraHMYECKUX KHUCJIOT. JlelicTBHEe KHMCIOT Ha HMHAMKATOpbl. Mephl Oe30macHOCTH IpH padboTe ¢
kuciaoramu. OOpa3lpl pa3inuuHbIX cojeil. O0e3BokMBaHHE MEIHOro Kyrnopoca. BzaumopeiicTBue
okcuaa ocdopa (V) ¢ BomoM.

JlaGopaTopHble ONBITHI.

9. B3aumopeiicTBue KUCIOT C METaJlJIaMU.

10. [Tomy4yeHue BOAOPO/Ia U U3YUEHUE ETO CBOMCTB.

11. Boccranosnenue oxkcuaa meau (1) Bogopomom.

12. O3HakoMIIeHHE CO CBOMCTBAMM COJISTHOM M CEPHOM KHUCIIOT.

Bopaa. PactBopbl. OcHOBaHuA

Bona B mpuponme. Kpyroopor Boabl B npupone. @Duznueckue CBOHCTBA  BOJBIL.
['urpockonu4HOCTh. MuHepanbHble BOABL. lleperonka (IuUCTHILUIAIMS) BOABL. JMCTHUILTMpPOBAaHHAS U
JIeMOHU30BaHHas Boja. OuncTka BoAbl. CTOYHBIE BOJIBI.

PactBopel. Boma xkak pactBoputens. PacTBopuMOCTh BemlecTB (TBEPHABIX, JCUOKUX U
2azoobpaszneix) B Boje. Knaccudukanus BemecTB 1o paCTBOPUMOCTH. 3A8UCUMOCHb PACMEOPUMOCTIU
om memnepamypul u oasnenus. KoHIIeHTpalus pacTBOpoB. MaccoBasi 10Jsl paCTBOPEHHOI'O BEILECTBA.
[IpuroToBneHrne pacTBOPOB. XUMHUYECKHE CBOMCTBA BOJBI: PEAKIMU C HATPHEM, KEIIE30M, OKCHJIOM
Kanbius, okcuaoM yrieposaa (IV), okcunom docdopa (V). Dnexrponus Boabl. [lomydenne Kuciaot npu
B3aMMOJICHCTBUM OKCHAOB HEMETaUIOB ¢ BoAoM. [lonsiTue 06 ocHoBanusix. [lomyuenue menouei nmpu
B3aMMOJICHICTBUH C BOJOW AaKTHBHBIX METANIOB MIU HX OKCuAoB. OcHoBanus. Kriaccuduxarms.
Homenknarypa. ®@usnueckue cBoiictBa ocHoBanuil. lllenoun u HepacTBOpHMBbIE B BOAE OCHOBAHUS.
[Tonyuenue ocHoBaHuil. Pa3noxkeHue HEpaCTBOPUMBIX B BOJE€ OCHOBAaHMN TIpU HarpeBaHUU.
[Tpumenenne ocnoBanuid. [IpaBuia 6e3onacHoi pabOTHI ¢ IMIET0YaAMH.

Jemonctpanuu. [leperonka Boapl. YBennuenue o0beMa bBOBI IPH 3aMep3aHun. PacTBOpeHMe
OKpaIlIEeHHOW coM (MEIHOTO KYIopoca, XJopuaa HUKEs, IepMaHraHaTa Kajius) B Boje. 3aBUCUMOCTD
pPacTBOPUMOCTH COJIM OT TEMIIepaTypbl. BhImajeHue KPUCTAUIOB TMPH OXJIAXKICHHH HACHIIIEHHOTO
pacTBopa (HUTpaTa Kajlds, aJTIOMOKadueBbIX KBacioB, moauaa cBuHma (II) («3omoroit moxap»)).
Pacmeopumocms cnupma, ayemona, cepnoui Kuciomol, OEH3UHA U YEeMbIPEXXTIOPUCIO20 Y2Nepood 8
600e. B3aumosieiictBue HaTpus ¢ BoJ1oi. B3anmoseiicTBue BoassHOTO Napa ¢ xene3oM. lamenue



u3Bectd. PasnmoskeHue Bonmbl (pacTBopa cynb(dara HaTpHs) DJIEKTPUYECKUM TOKOM. Mepbl
0€30MacCHOCTH MU PabOTE € MIETOYAMHU.

JlabGopaTopHble ONBITHI.

13. PacTBOpUMOCTb TBEPBIX BELIECTB B BOJE.

14. 3aBUCUMOCTBH PACTBOPUMOCTH I'a30B OT TEMIIEPATYPBI.

15. O3HaKoOMIIEHHE CO CBOMCTBAMU ILIET0YEH.

16. Herunpatrarus ruapokcuaa meau (11)

O06o0meHnne cBeleHUii 0 Ba)KHEHIIMX KJIACCAX HEOPraHUYEeCKHUX COeIMHEHM I

Oxkcuapl. Knaccudukanus. Homenknarypa. dusznueckue CBONCTBA OKCHIIOB. XHWMHUYECKHE
CBOMCTBA OKCHJOB: B3aUMOJEHCTBUE C BOJOM, KUCIOTAMHU M OCHOBAaHUSMH, B3aUMOJICUCTBUE MEKIY
KHCJIOTHBIMM M OCHO BHBIMM okcuaamu. llonydyenne u npumenenne okcunoB. Kucnorel. Xumnyeckue
CBOMCTBA KHMCJIOT: B3aUMOJIECTBUE C OCHO BHBIMM OKCHJIAMH, OCHOBAaHUAMH U cosisiMu. llomydenue u
npuMeHeHne KucioT. OcHoBaHusd. XHMMHYECKHE CBOMCTBA OCHOBaHMWIl: B3aUMOJEHCTBHE C
KHUCJIOTHBIMM OKCUJAMHM, KUCJIOTaMU U coisimu. Peakumst nHedtpanuzanuu. Conu. Krnaccuduxarms.
Howmenxuarypa. [lonydenune conei.

XUMHUYECKUE CBOMCTBA COJICH: PEAKIIMH C KUCIOTAMHU, LIEJI0YaMU U APYruMu coisiMu. [lonsitue
O KHUCIBIX M OCHO BHBIX COJIIX. YCIIOBUS MPOTEKaHUs peakiuii oOMeHa B BOJHBIX pPACTBOPAX.
['eHeTnyeckas cBsI3b MEXAYy BaXKHEHIIMMH KJIaccaMu Heopranumdeckux coenuuenuil. Kiaccudukanus
HeopraHuyeckux BemiecTB. [loHsTHEe 0 MeTalougax, ruApuAax, Kapougax, CUIMIMIAX, HUTPHUIAX,
IIEPOKCUAX.

JleMoHcTpanuu. 3HAKOMCTBO C 00pa3liaMi OKCUI0B. XMMHUYECKHE CBOMCTBA PACTBOPOB KHCIIOT,
cosed u menouer. Peakums HedTpanmsauuu. B3anMonencTBue OKcuia MEIU C CEPHOM KHMCIIOTOM.
B3aumoneiictBue kapOoHaTa MarHus ¢ cepHoi KucioTo. OcakeHre U pacTBOPEHUE OCA/IKOB COJei
Y HEPaCTBOPUMBIX THJIPOKCHUIOB.

JlaGopaTopHbIe ONBITHI.

17. O3nakomieHHE C 00pa3liaMu OKCHUJIOB.

18. Peaknust HeWTpanu3aluuu.

19. BzaumopeicTBHE OCHO BHBIX OKCHJIOB C KUCIIOTaMH.

20. Peakiiuu oOMeHa B BOJIHBIX pacTBOpax.

Ilepuoanueckuii 3axoH U Ilepuoanyeckas cucrema xumudeckux djiemeHToB /I. M. Menaeieesa

[TepBble MOMBITKU KIACCH(PUKAIUN XUMUYECKUX AJIEMEHTOB. [ pyNIbl 2JI€MEHTOB CO CXOAHBIMHU
CBOMCTBAMM: IIEJIOYHBIE METAJUIbL, IIEJIOYHO3EMENIbHbBIE METaUulbl, TaJOr€Hbl, XaJIbKOI'CHBI,
OnaropojHbie (MHEPTHBIE) ra3bl. AMdOTepHbIE OKCHUIBI U TUAPOKCUABL. OCHOBBI KiacCU(pUKAINU
xumuueckux oanemeHtoB JI. M. MengeneeBa. Ilepumogmueckuit 3akon J[. WM. Mengeneesa.
Ilepuonnueckass cucrtema xumudeckux siemMeHTOB [[. M. MenpaeneeBa kak eCTECTBEHHOHAy4dHas
KJIacCU(pUKaLUs XUMHUECKUX AieMeHToB. [lopsinkoBbiit Homep anemenTa. Ctpykrypa [lepuoanueckoit
cucteMbl xumuueckux siemeHtoB JI. M. MenneneeBa: mepuoasl (Mayible U OOJbIIKME), TPYNIBl U
noArpynnsl (T1aBHbIe W MoOouHBIe). KopoTkuit u niuHHBIN BapuaHThl [leprogudeckoll CHUCTEMBI
xumudeckux 31eMeHToB 1. . Menaeneesa. JlantaHOUAbI U AaKTUHOWJTBI.

Hayunsni nogsur J[. 1. Menaeneea. [Ipenckaszanne CBOMCTB €lle HE OTKPBITHIX 3JIEMEHTOB.
3nauenue [lepuonnyeckoro 3akona /. 1. Menneneesa. XKusns u nestensHocts /. M. Menneneesa.

JemoncTpanun. Komiekius rajaoreHoB, XaJIbKOT€HOB, IIEIOYHBIX M IIE€JTOYHO3EMENIbHBIX
MeTauioB. IlomydeHue TMAPOKCHIOB IMHKA W MEIW, MX OTHOWICHHE K KHCIIOTaM M OCHOBaHHUSIM.
[TomyyeHue OKCHIOB HEKOTOPBIX 3JEMEHTOB 3-TO MEPUOAA U3 MPOCTHIX BEIIECTB, pACTBOPEHUE HX B
BOJIE M HCTIBITAHUE PACTBOPOB MHIUKATOPAMHU.

JlabGopaTopHbie ONBITHI.



21. Ilomyuenue ruipokcua IMHKA U U3Y4YE€HUE €TI0 CBOMCTB.

Crtpoenue aroma. CoBpeMenHasi gopmymposka Ileproauveckoro 3akoHa

Snpo aroma. DieMeHTapHbIE YaCTULBI: MPOTOHBI, HEUTPOHBI M AJNEKTPOHBI. [lmanerapnHas
MOJENb CTpoeHUs artoma. HM3oTonbl. PU3MYECKUN CMBICH MOPSAJKOBOTO HOMEpPAa XHMHUYECKOTO
anementa. CoBpeMeHHass ¢opmynupoBka Ilepuonnyeckoro 3akoHa. Paduoakmuéuvie uU30MONbI
(paouonyxnuowt).

[Tpupona anekTpoHa: CBONCTBA YACTHUIIBI U BOJHBL. ATOMHAs OpOUTAIb U 3JIEKTPOHHOE 00JIaKo.
s-, p-, d-, f~opoutanmu. dopma s- U p-opOuTaNC. DHEPreTUIECKU ypoBEeHb. MaKCHUMaJIbHOE YHCIIO
JJIEKTPOHOB Ha JHEPreTUYECKUX YPOBHSAX (EMKOCTh JHEPreTHMYecKOro YpoBHs). Pacnpenenenue
AJIEKTPOHOB B  JJIGKTPOHHBIX CJOSIX ATOMOB XHMHYECKMX JJIEMEHTOB |—3-r0 mepuojoB.
XapakTepucTuKa TEPBBIX JBAAUATH XUMHYECKHX DJJIEMEHTOB HAa OCHOBAaHHUU HX TOJIOKEHUS B
[lepuonnueckoit cucreme xumuueckux sneMeHToB JI. M. MeHueneeBa W CTPOEHUST HMX AaTOMOB.
BanenTtHble a5ekTpoHbl. MeTamibl 1 HeMeTaiuibl B [leproauyeckoil CUCTEME XMMHYECKHUX AJIEMEHTOB
J. U. MenneneeBa. Ilonstue 00 moHe (KaTHOHE, aHUOHE). 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
aTOMOB XHMMHMYECKUX DJIEMEHTOB Ha oOcHoBe mnoyioxkeHuss B Ilepmoamueckoit cucreme JI. U.
MeHnneneeBa MU CTpPOEHUA aToMa. OJNEKTPOOTPULATEIBHOCTh aTOMOB XHMHUYECKHUX 3IIEMEHTOB.
N3menenue paamyca atoma, >3JEKTPOOTPULIATEIBHOCTH, METAUIMYECKHX CBOMCTB B NEpPHOJAX U
[JIABHBIX MOATPYIINAX.

XuMnuyeckas cBsi3b

XuMu4deckasi CBA3b. JHEPIHUsl XUMUUECKOW CBSI3U. Y CJIOBUS BOBHUKHOBEHUS XUMHUYECKON CBS3U
no JIetoucy. KoBanentHas cBsizb. OauHapHasi, IBOWHAs W TPOHHAs XUMHUYECKas CBSI3b. MeXaHU3MbI
o0pa3oBaHMsl KOBAJCHTHOM CBSI3U: OOMEHHBIH U JTOHOpHO-akienTtopHbiil. IlonspHas u HemonspHas
KOBaJIeHTHas cBsA3b. [lomsipHocTh Monekynbl. Ilonarne o gunosie. JlnMHAa XWMHUYECKOW CBSI3H.
HampaBiieHHOCTh KOBaJIEHTHOHN CBA3U. BaneHTHBIN yroi. ['eomempus monexkyn. IieKmpoHHble napvl
XUMUYECKOU C6A3U, HenooenenHvle dn1ekmponHble napwvl. VIoHHas cBsi3b. KoopauHanmoHHOE YHCIIO.
CBoiicTBa BEIIECTB ¢ MOHHOM CBs3bI0. OTIIMYME HOHHOM M KOBAJCHTHOM CBSI3HU.

Meramnueckasi cBsi3zb. (CBOWCTBAa METaUIOB, OOYCJIOBJICHHBIE METAJUIMUYECKOW CBSI3bIO.
BanentHocTe M creneHb okucieHus. OmnpeneneHre CTENeHW OKHUCICHHS aTOMOB XHUMHUYECKHX
JJIEMEHTOB B coeanHeHusx. CTpoeHue TBepAbIX BellecTB. Kpucrtannnueckue u aMmopQHbIe BEIIeCTBa.
[TonsiTvie 0 KpUCTaIIUYECKON pemieTke. THUITBI KPUCTANIMYECKUX PEIIeTOK (aTOMHasl, MOJICKYJIsIpHas,
MOHHAsI, METaJUINYeCcKas). 3aBUCUMOCTh (DU3MYECKHX CBOWCTB BEIIECTB OT THUMA KPUCTAILTUYECKON
pELIETKHU.

JemoncTpanuu. Mojenu MoJeKyn (BOJbI, YIIEKUCIOTO U CEPHUCTOTO Ta3oB, MEHTAXJIOpUJA
docdopa, rexcadpTopuma cepsr). OOpa3Ibl HOHHBIX W KOBAJCHTHBIX coenuHeHnid. Kpucrammueckas
pemieTka XJopujaa HaTpus U xaopuda yesus. Moaenn KPUCTALINYECKUX PENIETOK KOBAJICHTHBIX
MOHHBIX COETMHEHUI.

JlabopaTopHbie ONBITHI.

22. CocTaBlIeHHE MOJAEJIECH MOJIEKYI.

23. Bosrounka noja.

Crexnomerpus. KosinyecTBeHHbIC OTHOIIEHUS] B XUMHUM

Monb — eauHMIA KOIMYECTBA BemiecTBa. Yucno ABoraapo. MomsipHast Macca.

Bv1600 popmynvl coeounenus. Ilpocmetiwasn (3amnupuyeckasn) u MoAeKyIsApHas hopmyivi. 3aKOH
ABorasipo. MonspHbiii o6beM ra3a. HopmanbHble W CTaHIApTHBIE YCIOBUA. AOconmomuas u
OmMHOCUMeNbHAs NIOMHOCMb 2a306. PacueThl 0 ypaBHEHUSAM peakiuil. Berunciaenue mMaccel, o0bema
WIM KOJMYECTBa BEIIeCTBa IO H3BECTHON Macce, 00bEMY WM KOJMYECTBY BEIIECTBA OJHOTO W3
pEeareHToB WK MPOAYKTOB. PacueTsl 00beMHBIX OTHOIICHHI Ta30B B XUMUYECKUX PEAKITUSIX.



Brluncnenue konudecTsa MOJIEKYH 110 U3BECTHOMY KOJIMYECTBY BELIECTBA. Pacuemul no ypasHeHUuam
peaxyuil  ciyuae, K020a 00HO U3 8eujecms Haxooumcs 8 Hedocmamxe. Bviuucienue maccol 00H020 U3
NPOOYKMO8 peaxkyuu no mMacce pacmeopd, Co0epicauie2o onpeoesieHHyo 00a0 UCXOOH020 8eujecmad.
Bvixoo npodykma xumuueckoii peakyuu, e2o paciem.

JemoHcTpanum. [Ioka3 HEKOTOPHIX COETMHEHUI KOJMYECTBOM BEIIECTBA | MOJIb.
JleMoHCTpanus MOJSIPHOTO 00beMa UACATBHOTO ra3a.

XumMuyecKkasi peakuus

Teopus 3MEKTPONUTHUECKON TUCCONUALUN. DIIEKTPOIHUTHI U HEANEKTpoauThl. MoHbl. KaTnoHs! u
anuonbl. lloHatne o rugpatupoBaHHOM HOHE. Kpucmannocuopamvl. DHepeus Kpucmauiudeckol
peuwemxu.

Hucconmanus KUciaoT, cojied 1 ocHoBaHUU. OnpeiesieHue KUCiIoT, OCHOBAHUM U COJIEH ¢ TOUKHU
3peHHs] TEOPHHM DIIEKTPOJIMTHYECKOW Jucconuanuu. Mo 2udpoKkcoHus, e2o obpazosauue.
Ocobennocmu ouccoyuayuu MHO200CHO8HBIX Kuciom. Juccoyuayus kuciavix coiaeu. CUIbHBIE U
cnabpie anektponuThl. CreneHb nuccouuanuu. KucmotHocTs cpeabl. BogoponHbiii mokasarenb.
OrnpeznenieHne KUCIOTHOCTH Cpelbl C IMOMOLIbIO HMHIMKATOpoB M pH-merpoB. Peakiuum moHHOrO
oOMeHa W YCIOBUS UX MPOTEKaHUS. XMUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCMHEHUI B CBETE MPEJCTaBICHUI 00 OHIEKTPOTUTHYECKON Iucconuanuu. [ udponus conel.
Tuoponus coneil, 00pazo068anHbIX CILAOLIM OCHOBAHUEM U CUILHOU KUCIOMOU, CIabol KUCIOmou u
CUNbHBIM OCHOBAHUEM, CLAOOU KUCTOMOU U CIabbIM 0CHO8aHUueM. Peakyus cpedvl 600HbIX pacmeopos
coneu. Obpamumbvlil U HeOOPAMUMDBLL 2UOPOIU3 CONELL.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. [lpoliecchl OKUCIEHHS W BOCCTaHOBJICHUS.
Oxucnutens. BoccranoButenb. CocTaBiieHHE YpaBHEHHH  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. PacctaHoBka K03 (UIIMEHTOB B YPaBHEHUSX OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIUi
METOIOM DBJIEKTPOHHOro OanaHca. XUMHUYECKHWE HWCTOYHUKM TOKa. [allbBaHWYECKMH 3JEMEHT.
DOnekTpoasl (KaToJ W aHOMA) B TalbBAHUYECKOM HJIEMEHTE. DIEKTPOXUMHYECKHH DPsIi HAMPSKEHHH
MeTaJlIoB. DiekTponus. ITponeccsl, npoTekarolue Ha KaToAEe U aHOAE NpH deKTpoiuse. [I[pumenenue
3JIEKTPOJIN3a B IPOMBIIUIEHHOCTH.

TennoBoit 3ddekr xumuueckoi peaknuu. [loHsTHE O TEPMOXUMHUU. TEPMOXUMHUYECKOE
YpaBHEHHE. DK30- U DHAOTEPMUYECKHE pEaKUMU. PacdeTsl Mo TEPMOXMMHYECKOMY YPAaBHEHUIO:
pacyeT KOJIMYEeCTBa TEIUIOTHI MO Macce, KOJIMYECTBY BELIECTBA WM OOBEMY MCXOJHOTO BEILIECTBA.
[loHsiTHE O CKOPOCTHM XHUMHUYECKOW peakuuu. DakTophl, BIUAIOINIME HAa CKOPOCTh XUMHUYECKOH
peakiuu. Katanuzarop u uaru6utop. [loHsATHE 0 KATATUTUYECKUX PEAKIUIX.

Honamue 06 obpamumsix peaxyusax. Xumuyeckoe pasHosecue. Dakmopul, eiusAOWUEe HA
xumuueckoe paenogecue. Ilpunyun Jle [lamenve. Cmewenue XumMuuecko20 pPaGHOBECUsL.
Knaccudpukanus HObI-TUIxumuueckux peaxiuii mo pa3iuyHbIM IpU3HAKaM: MO YUCIY U COCTaBYy
UCXOIHBIX M OOpa3yIOUIUXCsl BEIIECTB; MO M3MEHEHHIO CTENEHM OKHCICHHUSI aTOMOB XHMHYECKHUX
9JIEMEHTOB; MO TEIUIOBOMY 3 (eKTy, M0 MPHU3HAKYy OOpaTUMOCTH, MO HAIMYHIO WM OTCYTCTBHIO
KaTaau3aTopa.

JleMOHCTPAalMK. DJIEKTPOIIPOBOIHOCTE BOJBI M BOJHBIX PAacTBOPOB PA3JIUYHBIX COEAVMHEHUMU.
OrnpeneneHne KUCIOTHOCTH Cpelbl IpPU TMOMOLIM YHHMBEPCAJIBHOIO HHAWKaTopa W pH-Mmerpa.
Paznoxxenne nuxpomara aMMOHUS («BYJIKaH»). METHO-IIMHKOBBIM TalbBAaHUYECKUN DJIEMEHT.
DneKkTponu3 BOgHOTO pactBopa opomuna meau (II). Dx3orepMuueckne u SHIOTEPMHUUECKUE PEAKITAN
(ropeHue MarHus, paszloKEHHWE MallaxuTa). BnusHue pa3nuuHbix (GaKTOpoB (TeMIiieparypa,
KOHIIEHTpALUs, CTENIEHb U3MEIbUYEHUs TBEPAOIO BEILECTBA) HAa CKOPOCTh B3aMMOJECHCTBMS LIMHKA C
COJIIHOM KHCI0TOM. BiusiHMe kaTanu3aTopa Ha CKOPOCTh PEAKIUM PA3IoKEHUs IEPOKCUIA BOAOPOAA.
Brnuanue memnepamypuvl Ha cmeujeHue pagHosecus peakyuu OumMepuzayuy OUOKcuod azoma.



JlabopaTopusbie onbITbl. 24(1)]l. M3ydeHue 31€KTpONPOBOAHOCTH PACTBOPOB M JBUKECHUS
HOHOB B JJiekTpuueckoMm mone. 25(2). CpaBHeHHME OKpacKM HWHIMKATOPOB B Pa3HBIX Cpeaax.
OnpenenieHne KUCIOTHOCTH cpenbl. 26(3). Peaknmm oOMeHa B pacTBOpax AJIEKTPOIUTOB. 27(4).
Tuoponus coneti. 28(5). OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

HemeTtasibl

[Tonoxenune HemetasioB B Ilepmoanueckoir cucreme xumuyeckux »sieMeHtoB J[. .
MenneneeBa. OCOOEHHOCTH 3JIEKTPOHHOTO CTpOeHHs HemeTauioB. OOiiue CBOMCTBA HEMETAJIOB.
["anorensl — 35eMeHTHI Ti1aBHOM oArpynmsl VII rpyniebr.

OOmass xapakTepucTuka MnoaArpynnel. Bo3mokHbele creneHu oxucieHus. dusznueckue u
XHUMHYECKHe cBoMcTBa rajgorenoB. Ocobennoctu ¢ropa. [InaBukoBas kucioTa u ee conu. XJop, ero
pacipoCTpaHEHHOCTh B MPUPOJIE, MOTydyeHUe (B IPOMBIIUICHHOCTH U B aboparopun), pusudeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE. XJIOPOBOJAOPO, MoJIyueHue, cBoiicTBa. CoJisiHas KUCIOTa U €€
conu. Ilpumenenune coysiHOW KuCIOTBI KW ee cojed. KauecTBeHHass peakuuss Ha XJIOPU/I-HOH.
Onpenenenne nopa kpaxmanom. [IOpsSIoK BBITECHEHHMS OJHOTO TaJlOT€HA IPYTMM M3 PAcTBOPOB
rajioreHu0B.

Cepa, ee HaxOXJE€HHE B MpHUpOJE, ALUIOTpomnus, (U3NYECKUE U XUMHUYECKHE CBOMCTBA.
CepoBogopo. CepoBonopoanast kuciora. Cynsduasl. Okcun cepsl (IV) (cepHUCTBIN ra3), cepHUCTAS
kucnora, cynbdutel. Oxcun cepwsl (VI) (cepuwiii anrmapum). Cepras kuciora. OKHCIUTCIBHBIC
CBOWCTBA KOHIIEHTPUPOBAHHON cepHOW KuCHOTHL. Cynbdarel. IlomydeHne ¥ mpUMEHEHHE CEpHOM
KHUCIOTHI (0e3 TexHosoruyeckoil cxembl). KaduecTBeHHas peakuus Ha CyiabpaT-uoH. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOLEl cpe/ibl OKCUaMu cepbl. KHUCIIOTHBIE 10K IH.

A30T, €ero HaxoXJ€HUE B IPUPOJE, BaJICHTHbIE BO3MOXKHOCTH aTOMa a30Ta. A30T Kak MpPOCTOE
BemecTBo. Pu3nueckue M XUMHUECKHE CBOMCTBAa a30Ta, MOJydyeHHe, NpumeHeHue. [IpoGnema
cBs3bIBaHUs aTMochepHoro azota. [IpencraBienue o MuHepanbHbIX ynoOpeHusx. KpyroBopor azora.
AmMmuak. CrpoeHue MOJEKyIbl, (U3MUEeCKHe M XUMHUYECKHE CBOiicTBa, mosyueHue (6e3
TEXHOJIOTHYECKON cXeMbl) U mpuMeHenue. Conu ammonus. KauecTBeHHast peakiivs Ha MOH aMMOHHS.

Oxcuapl a3ota. A30THasg KHUCJIOTAa: IMOJNIy4eHHE, (PU3MYECKHME U XUMHYECKHE CBOWCTBA.
[Tpumenenue asotHoi kucnoTsl. Hutpatel. docdop. benbiit n kpacheii ¢ochop. duznueckue u
xummuueckue cpoictBa (ocdopa. Ilonyuenue u mnpumenenue ¢ocdopa. Oxcua dochopa (V)
(pocthopusrit anruapun). Pocdopnas kucnora u ee conu. DochopHeie ynoOpenus. Yriepoa. Anmas u
rpaduT auIOTpoNHble MojauduKauu yriepojaa. dusnueckue M XMMHUYECKHE CBOMCTBa yriepoja.
AMop(dHBIH yriiepoJ. AKTUBUPOBAHHBIN yroyb. AacopOouus.

HpesecHblil yronb. Caxa. Kamennsiit 1 Oypsiit yrons. Yrapslii ra3 (okcun yriepoza (II)), ero
CBOMCTBA M (PU3HOJOTUYECKOE JCHCTBME HAa OpraHm3M. YTJIEKUCHbIA ra3 (okcun yriaepona (IV)), ero
noJlyueHue, cBoicTBa u npuMeHeHue. [lapHukoBblil 3¢ deKT u ero nocaeACTBUS. YTONbHAS KUCIOTA U
ee conmu. KpyroBopot yriaepona B nmpupoae. Kpemuunit. Oxeun kpemuus (IV), kpemMHHeBass KUCIOTa U
cunukatel. Ctexno. Kepamuka. Ctexino — npumep aMmophHOro MaTepuara.

JNemoncrpanuu. OOpa3ubl NPOCTHIX BellecTB HeMeTauloB. [lomyuyeHue xiopa M HM3ydeHHe
CBOMCTB XJIopHOH Bonbl. ['openue ¢ochopa u cypbMbl B xjope. KadecTBeHHast peakius Ha XJIOpU-
MoHbI. Peakuus coennHeHus cepsl u kenesa. [lonydeHne cepoBoaoposia U €ro ropeHue Ha BO3IYyXE.
Ocaxnaenue cynbumaoB wmetamioB. l[lomydenmne cepuHucroro rasa. KadecTBeHHass peakius Ha
CEpHHUCTHIN ra3. [leiicTBHe KOHIEHTPUPOBAHHON CEpHON KUCIIOTHI HA Meb U caxaposy. OO0yriauBaHue
JYYUHKU KOHIIEHTPUPOBAHHOW CEpHOU KHCIOTOW. PacTBopenne ammuaka B Boje («AMMHUAYHBINA
¢donrany). [lonydeHne amMMuaka W3 XJOpUAA aMMOHHUS M €r0 B3aUMOJEWCTBHUE C XJIOPOBOAOPOJIOM
(«Ipim 0e3 orHs»). B3aumopeiicTBue Menu ¢ pa30aBICHHON ¥ KOHIICHTPHUPOBAHHOW a30THOM
KkucnoToil. Bzaumoneticteue ¢pochopHOro aHTHAPHAA C BOION. 3HAKOMCTBO C KPUCTAITHMYECKUMHU



pemierkamu rpadura u anmasza. lloryiomieHue aKTHUBHPOBAHHBIM YIJIEM Ta30B U BEIIECTB,
pacTBOpeHHBIX B BojJie. OcaxkieHre KpeMHUEBOM KUCIOTHI U3 pacTBOpa CUJIMKAaTa.

JlabGopaTopHble ONBITHI.

29(6). KauecTBeHHBIE peaKIMU Ha COJISIHYIO KHCIIOTY.

30(7). BelTecHeHHE TAIOTEHOB APYT IPYTrOM M3 PACTBOPOB COJICH.

31(8). 3yueHnue CBONCTB CEPHOM KHUCIIOTHI.

32(9). 3yuenue cBONCTB BOJAHOI'O PacTBOPa aMMHUAKA.

33(10). M3yueHnue cBOiCTB pacTBOpa KapOoHATa HATPHUSL.

MeTtaJuibl

[Tonoxenue metamwoB B lleproanueckoit cucrteme xumuueckux snemeHToB /. 1. Menneneesa.
Ctpoenue atomoB MeTaiiioB. OO01IKe CBOMCTBA METAIJIOB. PaciipocTpaHEeHHOCTh METAIIJIOB B IPUPO/IE.
@u3nyeckue CBOMCTBA METAUIOB. XUMHUUYECKHME CBOMCTBA METAJUIOB: PEAKUUMU C HEMETAJUIAMM,
KHCJIOTAMU, COJISIMU. P51 akTHBHOCTEN METAIOB (RJIEKTPOXUMHUYECKUN PsI/I HAMIPSHKEHUH METaJIOB).
Crioco0bl moydeHus: MeTauioB. lloHSATHE O MeTaurypruu. 3HA4eHHE METAIJIOB B COBPEMEHHOM
obmectBe. lllenounbie meramuibl. OOmas XxapakTepucTuka mnoArpymmbsl. Harpuil: HaxoxaeHue B
npupoje, Gu3nYecKue CBOWCTBA, B3aUMOJICHCTBUE C HEMeTalaMu U BoJioi. OKpalllvBaHue TIaMeH!
consiMu HaTpus. ['uapokcun HaTpusi, ero CBOMCTBA, MOTy4YeHHe U npumeHenue. [IpaBuia 6e3omnacHoi
paboThI C TUPOKCUIOM HATPHUSL.

Kanbumii — npeacraBuTeNnb ceMENCTBA EI0YHO3EMENIbHBIX MeTaioB. HaxoxieHue kanbius B
npupoae. Mei, MpaMop, U3BECTHAK U rurc. PU3nyeckre CBOMCTBA, B3aUMOJACUCTBUE C HEMETAIIIAaMHU
u Boaou. Coenunenus kanbuusi. OKCuA ¥ TUAPOKCHI Kaublus. M3BecTb. CTpouTENbHBIE MAaTEPHAIIBIL:
neMeHT W OetoH. OKpalMBaHWE IUIAMEHH COJIAMHM Kalblivsl. AJIOMUHMMA. PacmpocTpaHeHHOCTh
aTroMUHMs B Tipupoze. Pusndeckue U XMMUYECKHUE CBOMCTBA. AM(POTEPHOCTh OKCHJA U THAPOKCUIA
amoMunus. [lpumenenue amomuuus. JlypaatoMMH Kak OCHOBAa COBpeMEHHON aBuanuu. JKeneso.
Munepanbl keneza. PuznuecKMe M XHMMHYECKHE CBOMCTBAa (B3aMMOJEUCTBHE C KHUCIOPOAOM,
Kucinotamu, xyopom). Coenunenus xenesa (II) u sxenesa (III) u ux cBoiicTBa: OKCHUIIBI, TUAPOKCUIBI U
conmu. KauectBennas peakiusi Ha noH kenes3a (III). Uyryn u cranp — BaxkHeHIIne CIIIaBbl JKeJe3a.
3akaneHHas U OTHyIIeHHas cTaib. Kopposus xenesa.

JemoncTpanuu. Kosulekuss NOpoCcThIX BeleCTB — MeTaioB. «CaTypHOBO  JI€pEBO»
(B3auMoOJIeliCTBUE IIMHKA C pPAcTBOPOM HHUTpaTa CBHHIA). KOJUIEKIUS BaXHEUIIUX MHHEPAJIOB
MeTtauioB. BoccranoBnenue okcupa sxenesa (II1) amomunueM. B3anmoneiicTBue HaTpus W Kalblus €
Bojoi. ['openune Hatpus B xsope. OkpammBaHue TUIAMEHH COJISIMU HATpHs U Kaibius. Kommekmst
«AJIIOMUHUH U €ro cIUiaBbl». B3auMoaeicTBre altOMUHUS ¢ BOAOW, paCTBOpAMU KHUCIOT U LIENOYEH.
Komnexuus «XKenezo u ero cminasb». [lonyueHue kene3HOro Kymopoca pacTBOPEHHEM JKelie3a B
cepHoit kucnote. Oxucnenue ruapokcua xxemnesa (II) na Bo3gyxe. Kopposus xenesa.

JlaGopaTopHble ONBITHI.

34(11). ®uznueckue CBOMCTBA METAILIOB.

35(12). ColicTBa ruIpoOKCcHIa HATPUS.

O0o00meHue cBeieHnii 00 3J1IeMeHTAX M HEOPraHNYeCKUX BellecTBax

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB 3JIEMEHTOB M MPOCTHIX BEIIECTB B INIABHBIX MOATPYNNaxX U
B MaJIbIX NEPHOJaX. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB CIIOKHBIX COCAMHEHUH AJIEMEHTOB —
BBICIIMX OKCHJIOB U THAPOKCUJIOB, JIETYYUX BOJIOPOJHBIX COCAMHEHUH.

JemoncTpanuu. OOpa3ibl NPOCTHIX BEIIECTB — METAUIOB M HEMETaIoB 2-r0 U 3-To
MIEPHOJIOB.

JlabGopaTopHbie ONBITHI.

36(13). CpaBHEHHE KUCIOTHO-OCHO BHBIX CBOMCTB BOJIOPOJIHBIX COCTUHEHUN HEMETAJIOB.



HavanbHble cBeleHUsI 00 OPraHNYeCKHUX COeTHHEHUsIX

[Tonsatue 00 opranuyeckod XuMHUH. I[IpUUMHBI MHOTOOOpa3us OPraHUYECKUX BEILECTB.
Crpoenne opranmyeckux BemiecTB. M3omepus. Kiaccudukanus OpraHMYecKHX — BEIECTB.
VYrneBogopoasl (MeTaH, 3TaH, NpomnaH, OyTaH, STWJIEH W AaleTWICH): CBOWCTBA M INPHUMEHEHHE.
[TpupoaHble MCTOYHHMKM YIJIEBOJOPOJOB: IMPUPOAHBIA ra3, HedTh, yroiab. Kucnopoacoxaepixkaiue
opranuyeckue BemecTBa. CHupThl (METaHOJN, 3TaHOJ], ATUJICHIVIMKOJIb, IJIMLEPUH): CBOHCTBA U
npuMeHeHue. KapOoHOBbIe KHCIOTHI (yKCyCHas, cTeapuHOBas, oJieuHoBasi). JKupbl. YTriaeBozbl
(rIII0K03a, Kpaxmall, LeJI0103a). AMUHOKHUCIIOTH! (AMUHOYKCYCHasI KMcioTa). benku.

JlabGopaTopHble ONBITHI.

37(14). NU3yueHue cBOMCTB YKCYCHOM KHCIIOTBHI.

Tunbsl pacyeTHbIX 32124

1. Beruncnenre MaccoBOM JJOIM XMMHUYECKOIO 3JIEMEHTA 110 (JOpMYJIe COeAUHEHUS.

2. Pacuet MaccoBoOii 10JM pacCTBOPEHHOTO BEILIECTBA B PACTBOPE.

3. Yemanoenenue npocmetiwieni hopmynvl 6ewgecmea no Maccosbim O0NAM XUMUYLECKUX
9/1eMeHmOos.

4. PacueTr MOJISIpHOH Macchl BELLIECTBA.

5. Beluucnenus o XMuMHYECKUM YpaBHEHHSIM KOJIMYECTBA, 00beMa, MacChl BEILECTBA 110
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WK IPOAYKTOB PEAKIUH.

6. Buiuucnenue omuocumensHou nIOMHOCMU 00HO20 2a3a NO OPY2OMY 2a3).

7. BbruncieHre KoJu4ecTBa MOJIEKYII 110 U3BECTHOMY KOJINYECTBY BEIIECTBA.

8. Pacuemvl no ypasHeHusam peakyuti 8 ciyuae, K020a 0OHO U3 8eujecms Hax0OUumcs 6
Hedocmamke.

9. Buvluucnenue maccol 00HO20 U3 NPOOYKMOE peakyuu N0 Macce pacmeopd, Co0epiIcauie2o
onpeoeneHHyI0 00JII0 UCXOOHO20 8eulecmad.

10. Pacuem 6vixo0a npooyKkma Xumu4eckoul peakyuu.

TeMbl IpaKTHYECKUX PadoT

1. IlpaBmwia OGe3omacHocTH Mpu paboTe B XUMHUYECKOH J1abopaTopuH. 3HAKOMCTBO C
71a00paTOPHBIM 000PYJOBAaHUEM.

2. OuncTKa 3arps3HEHHON TOBAPEHHOW COJIH.

3. [lonmyueHue u cBOMCTBA KUCIOPOA.

4. TlpuroroBiieHre pacTBOpPa ¢ 33JJaHHON MacCOBOH J10J1ei paCTBOPEHHOI'O BEIIECTBA.

5. DkcnepuMeHTalIbHOE pelieHue 3a1a4 o TeMe «[ eHeTH4eckre CBsI3U MeX/1y KilaccaMu
HEOPraHMYECKUX COCTUHEHUI».

6 (1). DxcriepuMeHTalIbHOE PEIeHUE 33/1a4 10 TeMe «IIEKTPOIUTHYECKAs! TUCCOLIALINS.

7 (2). [lonyuenne aMMHuaKa U U3y4eHHE €TO CBOMCTB.

8 (3). [lomy4yeHune yriaexkucaoro ra3a u U3y4eHHe ero CBOMCTBR.

9 (4). DxcniepuMeHTaIbHOE peleHne 3a1ay 1o reMe «Hemeramnsn.

10 (5). OxcnepuMeHTaIbHOE pelleHue 3a1a4 1o TeMe «MeTab».

3annMaTe/bHbIe ONBITHI 0 XUMHUH

1. CaTypHOBO n€EpEBO.

2. YenoBek B OJOBSTHHOM TIy0e.

3. OrHeHHbIH Wwap.

4. B3pbiBaronuecst MbUIbHBIE ITY3bIPH.

5. 30J10TON TOXKIE.

6. ueii Ha epeBbsX.

7. Y30pbl Ha CTEKJIE.



8. BrlpamuBaHye KpUCTaJIJIOB.

9. Becennuit neizax.

10. Hecropaemas 6ymara.

11. IlumeM cepHOIl KUCIOTOM.

12. Bemnblika okcuia MeIu U aTFOMUAHUS.
13. AHanuzupyem Mej.

3. TemaTnueckoe IVIAHKPOBAHME

Tema KoimuecTBo /e TeIbHOCTh YYUTEIS ¢ Y4€TOM IPOrpaMMBl
4acoB Ha Bocnutanust (MoayJasi «IKoJIbLHBIH YPOK»)

H3yYCHUE

8 kiacce

[TepBoHavanbHbIC 15 - YCTAHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUN MEXKITY
XUMUYECKHUE TTOHSITUS neaaroromM u y4ammmumucs, CHOCO6CTBYIOH_[I/IX
MMO3UTUBHOMY BOCHPHUSTHIO IIKOJIbHUKAMU
TpeOOBaHUH U MPOCHO YUUTES;

- PUBJICYEHNE BHUMAHUS YUaITUXCS K
o0cyxxaaeMoii Ha ypoke HHPOpMAIIH, aKTUBU3AINH
WX TO3HABATEIIHLHOM IESITEIbHOCTH;

Kucnopon. Okcuppi. 7 MpPUBJICYCHNE BHUMAHUSI 00YJarOIIUXCS K
BajleHTHOCTD. LIEHHOCTHOMY aCIEKTy N3Y4aeMbIX Ha ypoKax
MIPEAMETOB U SIBJICHUH, THUIUUPOBAHUE
00CyXI€HUH, BBICKA3bIBAHUI CBOETO MHEHUS,
BBIPAOOTKH CBOET0 JMYHOCTHOTO OTHOILIEHUS K
M3Y4aE€MbIM COOBITUSIM, SIBJICHUSIM, JTULAM;
MCII0JIb30BaHNE BOCIIUTATENIBHBIX BOZMOXKHOCTEMN
coJiepKaHus yueOHOro MpeiMeTa yepes
JEMOHCTpPALMIO yJallluMCsl IPUMEPOB
OTBETCTBEHHOT'0, IPa’KJAHCKOTO TIOBE/ICHUS,
IIPOSIBJICHUS YEIOBEKOIIO0US U J0OpOCEPIeUHOCTH,
Yyepe3 1Mo100p COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 33]1a4 JUIsl pEIICHUS, TPOOIEMHBIX
cuTyauui s o0CyKJIeHuUs B KJacce;

Bonopoa. Kucnots!. 7 ~ PUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpM
Comn. pabOThl C Yy4YCHMKaMM: HMHTEUICKTYalbHbIX WIP,
JUIAKTHYECKOI'O T€aTpa i CTUMYJIMPOBAHUA
II03HABATEIbHON MOTHBAILVH IIKOJIBHUKOB;
JUCKYCCHM,  COAEWCTBYIOLIME  y4yalluMcs B
OOpeTeHHH OMbITa BEAEHUS  KOHCTPYKTHBHOTO
JManora; rpynmnoBoil padoTel Wik paboThl B Mapax,
KOTOpBIE yuaT JieTeil KoMaHIHOU paboTe 1

B3aMMOJIEHCTBUIO C IPYTUMH YUEHUKaMU;

Bopa. PactBopsl. 8 HCIIOJIb30BAaHNUE BOCIIUTATEIBHBIX BO3MOKHOCTEN
OcHoBanus. COACPpIKaHUA y‘{e6HOFO npeamMeTa 4epe3
JEMOHCTpAIMIO YJallluMCsl IPUMEPOB
OTBETCTBEHHOT'0, TPAKJAHCKOT'O TIOBEEHUS,
MIPOSIBIICHUS YEIIOBEKOIIOOUS M TOOPOCEPICUHOCTH,
gepes MoA00p COOTBETCTBYIONIUX TEKCTOB IS
YTEeHHUS, 3a]1a4 JUIsl pEIICHUs, TPOOJIEMHBIX




cUTyalui A o0CyKIeHus B Kilacce;

- MPUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (hOpM
paboTBl C YyUYEHUKAMHU: WHTEIUICKTYadbHBIX WP,
JUJAKTUYECKOro0  Tearpa Uil  CTUMYJIMPOBAHMS
[103HABATEJIbHON MOTHUBALIUU IIKOJIBHUKOB;
JUCKYCCHUM,  COJIEWCTBYIOIME  y4YallUMCS B
oOpeTeHHH OmbITa BEACHHUS KOHCTPYKTHBHOTO
JMasiora; TpymnmnoBoil paboTel win padoThl B Mapax,
KOTOpBIE yuaT JIeTeil KOMaHIHOU paboTe 1
B3aUMOJICUCTBUIO C JPYTUMU YUCHUKAMU;

O0001Ien1Ee CBENEHUH O
Ba)XKHEHIIINX KJIaccax
HEOPraHUYECKUX
COCIMHEHUH.

10

- OpraHu3anus HaCTaBHUYECTBA
MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX O0YYarOILUXCS
HaJ HEYCIEBAOIIMMH OJHOKIACCHUKAMU, JAOILIET0O
o0yyaromuMcsl  COLMAJAbHO  3HAYUMBIH  OMNBIT
COTPYAHUYECTBA U B3aUMHOU ITOMOIIH;

- MHULUMPOBAaHUE " HIOJIIEPIKKA
UCCJIEIOBATEIbCKON  JESATEIBHOCTH  Y4alUuXcs B
paMKax peaJu3alud HWMHM HMHJIMBHAYAIbHBIX U
I'PYNIIOBBIX HUCCIENOBATEIbCKUX IIPOEKTOB, YTO JACT
IIKOJIBHUKAM BO3MOXHOCTb IPHOOPECTH HaBBIKU
CaMOCTOSITEJIBHOTO peleHus TEOPETUYECKON
npoOnemMbl, TEeHEepUpoBaHUS W OpOpPMIICHHUS
COOCTBEHHBIX HJEH, YBaXXHMTEIbHOIO OTHOILEHHS K
qyKUM HJesM, MYOJUYHOrO BBICTYIUIEHUS NEpeN
ayJUTOpHUEH, apryMEHTUPOBAaHUSA U OTCTalBaHUs
CBOEH TOYKH 3pEHUS.

[lepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema
. . Menneneena.

- NPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (hopM
pabOThl C YYCHMKaMM: HMHTEJUICKTYalbHbIX WP,
JUIAKTHYCCKOI'O T€aTpa I CTUMYJIMPOBAHUA
MIO03HABATENbHOM MOTHUBAIMU IIKOJIbHUKOB;
JUCKYCCUM,  COACWCTBYIOLIME  yyalluMcs B
OOpeTeHHH OMbITa BEIEHUS KOHCTPYKTHBHOTO
JMasiora; rpynmnoBoi padboTel Wik padoThl B Mapax,
KOTOpblE yd4aT JeTed KOMaHAHOM paboTe W
B3aUMOJICVICTBUIO C JPYTUMHU YYEHHUKAMU;

- BKJIIOYEHHE B YPOK UIPOBBIX MPOLENYD,
KOTOpbIE  IOMOTalT  MOJJEpKaTh  MOTHUBALMIO
ydamuxcsa K IMOJIYYCHHIO 3H3HI/II>1, HaJIa2)KUBaHHU IO
MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOLIICHUH B KJIacce;
- opraHusanunsa HaCTaBHHUYECTBA
MOTHBHUPOBAHHBIX M 3PYIUPOBAHHBIX 00Y4aIOIINXCS
Ha/l HEYCIEBAIOIMMHU OJHOKIACCHUKAMH, IAIOIIETO
0o0yJaromuMcss ~ CONMATbHO  3HAYMMBIA  OTIBIT
COTPpyAHNYCCTBA U B3anMMHOM IIOMOIIH,

Crpoenue aToma.
CoBpemMeHHast
bopMynupoBKa
IIepnonnueckoro 3akoHa

- IPUBJICUEHUE BHUMAHHS 00YJArOIIUXCS K
[IEHHOCTHOMY aCTEKTY N3y4aeMbIX Ha YPOKaxX
MIPEIMETOB U SIBJICHUM, THULIUMPOBAHUE
00CyXIeHUH, BRICKA3bIBAHUI CBOETO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIIIEHUS K
M3y4aeMbIM COOBITHSM, SIBIICHUSIM, JTUIIAM;
HCITOIb30BAHHNE BOCITUTATEIIHLHBIX BO3MOKHOCTEH
coJiepKaHus y9eOHOTo IpeaMeTa yepes




JEMOHCTPAIIHIO YYAIIUMCS TIPUMEPOB
OTBCTCTBCHHOI'O, I'PAKAAHCKOI'O IMOBCACHUA,
MIPOSIBJICHUS YEIIOBEKOIIIOOUS M JOOPOCEPICYHOCTH,
yepe3 1Mo 100p COOTBETCTBYIOIIUX TEKCTOB /IS
YTEHUS, 3a]1a4 JJIsl PEHICHUS, IIPOOJIEMHBIX
CUTYalMid 1715t 0OCY>KJICHHSI B KJIacCe;

XuMH4YecKas CBA3b

12

- MPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (HOpM
paboTBl C yYEHUKAMH: WHTEIUICKTYadbHBIX WP,
TUAAKTHYECKOro Tearpa Jisi  CTUMYJIHPOBAHUS
MO3HABaTEJIbHON MOTHUBAIUU IIKOJIbHUKOB;
JTUCKYCCHIA, CONCHCTBYIOIIME  YydYallUMCSi B
oOpeTeHHH OmbITa BEACHUS KOHCTPYKTUBHOTO
JMasiora; rpynmnoBoi paboTel win paboThl B Mapax,
KOTOpBIC yUaT JeTell KOMaHAHOH padoTe u

B3aMMOJICHCTBHIO C IPYTUMH YUCHUKAMU;

9 kJacc

Crexuomerpus.
KonnuectBeHHsle
OTHOUICHUS B XUMUH

10

YCTaHOBJICHHUE JIOBEPUTEIBHBIX OTHOIICHUN MEKIY
MIEIaroroM M y4aluMUCs, CIOCOOCTBYIOLIIX
MO3UTUBHOMY BOCHPHUSTHIO IIKOJIbHUKAMHU
TpeOOBaHUH U MTPOCHO YUUTEIS;

- IPUBJICYCHUEC BHUMAHUSI YYAIIUXCSI K
o0cyxaaeMoii Ha ypoKe HHPOPMAITUH, aKTUBH3AIHH
WX MT03HABATEJIBHOM EATEIHLHOCTH,

XuMu4ecKas peakuus

17

~ IPUMEHEHHE Ha YPOKE HHTEPaKTUBHBIX (hopm
paboThl C Yy4YCHMKaMM: HMHTEUICKTYalbHbIX WIP,
JUIAKTHYCCKOI'O T€aTpa JJIA CTUMYJIMPOBAHUA
MIO03HABATENbHOM MOTHUBAIUH IIKOJIbHUKOB;
JUCKYCCUM,  COACWCTBYIOLIME  y4yalluMcs B
OOpeTeHHH OMbITa BEAEHUS  KOHCTPYKTHBHOTO
JMasiora; rpynmnoBoil paboTel win padoThl B Mapax,
KOTOpblE yd4aT JeTed KOMaHAHOW paboTe W
B3aUMOJICVCTBUIO C JPYTMMHU YYEHHKAMU;

- BKJIIOYEHHE B YPOK UIPOBBIX MPOLEAYD,
KOTOpbIE  IOMOTalT  MOJJEpKaTh  MOTHUBAILMIO
ydyamuxcsa K IMOJIYYCHHIO 3H21HI/II>1, HaJIa> KUBaHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B KJacce;
- opraHu3anmnsa HaCTaBHUYCCTBaA
MOTHBHUPOBAHHBIX U 3PYIUPOBAHHBIX 00yJarOIIUXCS
Ha/l HEYCHEBAIOIUMH OJHOKIACCHUKAMH, JAOIIETO
0o0yJarommMcss  CONMATbHO  3HAYUMBIH  OIBIT
COTPYAHHUYECTBA M B3aMMHOM ITOMOIIH;

Hewmeraisl

22

- WHULIMMPOBAHUE u MOJIIEPKKA
UCCJIEIOBATENbCKON  JEATENIBHOCTH  Y4allUXcsl B
paMKax pealu3alid HWMH HWHIUBUAYaJIbHBIX U
IPYIIOBBIX UCCIEAOBATENIbCKUX MPOEKTOB, YTO JACT
IIKOJIbBHUKAM BO3MOXHOCTh MPHOOPECTH HaBBIKU
CaMOCTOSITENIBHOTO peleHus TEOPETUUECKON
npoOjeMbl,  TeHepupoBaHUs W OGOPMIICHHS
COOCTBEHHBIX HJIEH, YBaXUTEIHLHOTO OTHOIIEHHS K
9yKUM HJesM, MyOJUYHOrO BBICTYIUIEHUS Tepen
ayJIMTOpHEH, ApryMEHTUPOBAHUS U OTCTaUBaHUS
CBOEH TOYKH 3pEHUSL.




Mertaniabsl

- IPUBJICUEHUE BHUMAHUS Y4aIUXCsl K
0o0cyxaaemMoil Ha ypoke uH(OpMaIuu, akTHBU3AIUN
UX MTO3HABATEIBHOM NEATEIHHOCTH;

- MOOY>KJIeHne 00yJaronuxcsi coOJII01aTh Ha YPOKE
OOIIETTPUHATHIE HOPMBI TIOBEICHUS, IPaBHIIA
001IeHHsI CO cTapImUMH (TIearoraMu) u
CBEPCTHUKAMH (YJalIUMHCA), IPUHLIUIBI y4eOHOM
JTUCIUILIMHBI U CAMOOPTraHU3alNu;

O0001eHne cBeneHMil 00
JJIEMEHTaX U
HEOPraHMYECKUX
BEILIECTBAX

HCIIOIb30BAHHNE BOCIIUTATEIHHBIX BO3MOKHOCTEH
coziepKaHKsl y4eOHOr0 MpeMeTa uepe3
JIEMOHCTPAIIHIO yYalUMCS IPHMEPOB
OTBETCTBEHHOTO, IPAYKIAHCKOTO TIOBEICHUS,
MIPOSIBJICHUS YEIOBEKOIIO0US U J0OPOCEPICUHOCTH,
yepe3 MoI00p COOTBETCTBYIOIIMX TEKCTOB IS
YTCHUA, 3a4a4 IJId PCIICHMA, HpO6JIeMHI)IX
CHUTYaIU# [U1s1 00CY)KICHHs B KJlacce;

HauansHusie cBegeHus 00
OpPTraHUYECKUX
COEIUHEHUAX

[IPUBJIEYEHNE BHUMAHUS yYalIuXcs K 00Cyk1aeMoit
Ha ypoke UH(pOpMaIiK, aKTUBU3AINH UX
IM03HABATCIILHOM JEITCIHFHOCTH,

- moOyk1eHne o0yJaroumxcs co001aTh Ha YPOKe
OOIIETIPUHATEIC HOPMEBI TIOBEJICHUS, PaBUIa
00IIIeHHsI CO CTapIIUMH (TIejaroraMu) u
CBEpCTHUKAMH (yJaIUMHUCS ), IPUHIIMIIBI y4eOHOI
JUCITUILIMHBI U CAMOOPTraHU3allnu;
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