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IHosicHuTEIbHAS 3aIMCKA

Pabouyas mporpamma o XMMUHU Ha ypOBHE OCHOBHOTO 001I1er0 00pa30BaHuUs COCTaBICHA HA OCHOBE
MOJIOKEHHUH U TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHON POTPaMMBI,
npeacTaBiIeHHbIX B DenepanibHOM rocyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHJapTe OCHOBHOTO OOIIEro
o0Opa3oBaHUs, YTBEPKACHHOTO MTpUKa3oM MuHucTepcTBa 00pazoBanus u Hayku PO Ne 287 ot
31.05.2021, ¢ yuetom [IpumepHoii mporpammbiBoctinTanusi, OCHOBHOUM 00pa30BaTeIbHON POTPAMMBI
MKOY «bounbmecansipckas CILI» ocHoBHOTo 00111ero 06pazoBanusi, IpuMepHOi pabouel mporpaMMsl
WuctutyTa crpaterun pa3sutus oopasoBanus Poccuiickoit Akanemun obpasoBanus M, 2021 B
COOTBETCTBUHU C

- [Tosoxenuem o paboueit mporpamme yueonoro npeamera, kypca MKOVY «bonbimecansipckas CILI»

Y OPHEHTUPOBAHA Ha peaIU3aliIo B IEHTPE 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJIOTUYECKOU
HanpasiieHHocTel «Touka pocTta», coznanHorona 6aze MKOVY «bounbmecansipekast CII» ¢ nenbro
pa3BUTHS y 00Y4arOIINXCSl €CTECTBEHHOHAYYHOM, MaTeMaTu4ecKoi, HHHOpPMaLIMOHHON
IPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO M KPEaTUBHOTO MBIIIIEHHUS, COBEPLICHCTBOBAHUS
HaBbIKOB €CTECTBEHHOHAYYHON U TEXHOJOTUYECKOW HAINPaBICHHOCTH, a TAKXKe [yl MPaKTHYECKON
0TpaboOTKH y4eOHOro MaTepuaia o yueOHbIM npeameTam «Pusnka», «Xumusny», «buonorus.»

Ha 6a3e uentpa «Touka pocra» obecrieunBaeTcs peajin3anus 00pa3oBaTeabHbIX POrpaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOI HalpaBIeHHOCTH, pa3paboTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMHU 3aKOHOIATENLCTBA B chepe 00pa3oBaHus U C YIETOM PEKOMEH AN
denepanpHOTO OTIEpaTopa yaeOHoro npeameTa «Xumusy. O0pa3zoBarenbHas mporpamma
II03BOJISIET UHTETPUPOBATH PEATU3YEMBIE3IECH ITOAXO0BI, CTPYKTYPY U COJIEpKaHUE IIPU
opraHu3zaiu 0O0y4eHHsI XUMHUU B 8—9 KItaccax, BEICTPOSHHOM Ha 0a3e JIF000To U3 IOCTYITHBIX
yaeOHo-MeToanueckux komiuiekcoB (YMK). Mcnonb3oBanue obopynoBanus neHtpa «Touka
pOCTay MO3BOJISIET CO3IaTh YCIOBHS:

e ISl paCUIMPEHUs COJIEPKaHUs MIKOJIBHOTO XMMUYECKOT0 00pa3oBaHus;
e ISl IOBBIIICHUS TO3HABATENBHON aKTUBHOCTH O0YUYaIOUINXCSl B €CTECTBEHHOHAYYHOM 00J1acTH;

e s pa3BUTUS JIMYHOCTU peOeHka B Mmpolecce OOyueHUss XHMHH, €ro CIOCOOHOCTEH,
(dhopMHpOBaHMS U YAOBIETBOPEHHUS COLMAILHO 3HAUMMBIX MHTEPECOB U MOTPEOHOCTEH; Asis
paboTel ¢ OJapEHHBIMHM HIKOJBHUKAMH, OPraHM3allUd WX Pa3BUTUS B Pa3IUYHBIX 00JIACTSIX
00pa30BaTeNIbHOM, TBOPUECKOM NS TENLHOCTH.

[Tpumensis udpoBbie 1a00paTOPUN HA YPOKAX XUMHH, YIaIIAECsS CMOTYT BBITTOJIHUTH MHOKECTBO
J1a00paTOPHBIX pabOT U AIKCIIEPUMEHTOB MTONIPOTrpaMMe OCHOBHOM IITKOJIBI.
Xumus. [Ipumepnsie paboune nporpammsl. [Ipenmernas nunusa yaeouukos O.C. I'abpuensna, NU.T.
OctpoymoBa, C.A. CnagkoBa. 8 — 9 knaccsl: yueb.mocobue ass obuieoopaszopar. opranmzanuii / O.C.
I'abpuensu, C.A. CragkoB. — M.: IIpocBemenne, 2019.

Jliig u3ydeHus npeaMera « XMMHUs» Ha 3Tare OCHOBHOTO 0011ero oopasoBanusi OTBoAUTCS 136 yacoB:
8 xiacc - 68 yacoB; 9 k1acc —68 yacos.

JlanHas oOpa3zoBaTeabHast IporpaMma o0ecreyrBaeT YCBOCHHE YJAlTUMKCS BAKHEUIITNX XUMHUUECKUX
3aKOHOB, TEOPUI U MOHATUI; GOPMHUPYET MPEACTaBICHUE O POJIM XUMHUH B OKPYKaIOIIeM MUpPE U
KU3HHU 4enoBeka. [Ipu 3ToM 0CHOBHOE BHUMaHHUE YAENIAETCS CYIIHOCTH XUMHYECKUX pEeaKLUi 1
METO/IaM UX OCYIIECTBIICHUS.

O,Z[HI/IM N3 OCHOBHBIX IIPUHIHUIIOB IMTOCTPOCHUA NPOTPAMMEI ABJIACTCA MPUHIUIT JOCTYIITHOCTH .
9KCHepI/IMCHTaJ'H>HBIe JAHHBIC, MOJIYYCHHBIC YHAITUMUCS ITPU BBITTOJIHECHU N KOJIMUCCTBCHHLBIX OIIBITOB,
MO3BOJIAIOT yHallTUMCA CAMOCTOATCIILHO JACJIaTh BBIBO/bLI, BBISIBJIATH 3dKOHOMCPHOCTH. HOI[XOIIBI,
3AJIOKCHHBIC B COACPIKAaHUC TPOTrpaMMEBI KypcCa, CO31ar0T HCO6XO,[[I/IMBIC yciaoBus 4jist CACTCMHOTO
YCBOCHUSA YHallIUMUCS OCHOB HAYKH, ,I[J'ISIO6CCHC‘-I€HI/IH Ppa3BUBAOIICIO U BOCIIUTHIBAKOIIICTO
BO3ACHUCTBUSI O6y‘IeHI/I$I Ha JIMYHOCTDb Y4YallCroc4.

(DOpMI/IpyCMBIC 3HAHUS JOJKHBI CTaTh OCHOBOM CHCTEMEI Y6C)i(IlCHI/II>'I IIKOJIbHUKA, HCHTPAJIILHBIM ApOM



€ro Hay4HOI'0 MUPOBO33pEHUSI.

Coaepikanue yueOHOr o npeamMera.
B o6pazoBarenbHoit mporpamme (OI1) mpeacraBieHsl CIeIyIONUE pa3Ieibl:
1. Meroab! U3y4eHUs BEIIECTB U XUMUYECKUX SIBJIEHUI. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUH.

HepBOHa‘-IaJII)HI)IG XUMHNYCCKHUEC ITOHATHUA

PacTtBOpBI.

2
3
4. OcHOBHBIE KJIacChl HEOPraHUYECKUX COECTUMHEHU.
5. Teopus 2MEeKTPOIUTUYECKON TUCCOLUALINN.

6

XUMUYECKUE PEAKIINH.
7. XUMHUYECKHE IEMEHTHI (CBOMCTBA METANIOB, HEMETAJJIOB U UX COCAMHEHUN).

B ocHOBY BBIJIeNIEHHSI TAKUX Pa3/I€lOB 3aJI0KEH XMMUUECKUI SKCIIEPUMEHT, TPAJULMOHHAs CUCTEMA
n3ydeHus xumMun. OCHOBHOU popmoii ydeOHOM 1A TEIbHOCTH SIBJISIETCS XMMUUECKUN SKCIIEPUMEHT,
MIPOBOJMMBIN B BUJIE TAOOPATOPHBIX, MPAKTUUECKUX padOT U AEMOHCTpALIUH.

JleMOHCTpalMOHHBINA SKCIIEPUMEHT IPOBOAMUTCS B TOM CIIydae, €CJIM OH OMACEeH ISl BHIOJIHEHUS
YUalIUMUCS WM UMEIOUTUIICS MPUOOp MpeACTaBICHB €MHCTBEHHOM IK3EMILIISIPE.

Ha 6a3e nentpa «Touka pocTtay obecrnieunBaeTcs peanusaius 00pa3oBaTelbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHON U TEXHOJOTUYECKOW HANPaBICHHOCTEH, pa3pabOTaHHBIX B

COOTBETCTBUU C TPeOOBAaHUSIMU 3aKOHO/IaTENIbCTBA B cpepe 0Opa3oBaHUs U C yUETOM
pexkoMmeHmanuidenepanbHOTO oneparopa yaeOHOTro nmpeamera « XuMuUs.

O0pazoBarenbHas IporpaMMa TO3BOJISIET HHTETPUPOBATH PEATM3YeMBbIE ITOAX0IbI, CTPYKTYPY U
coJiepKaHue TIPU OpraHu3aluy 00ydeHHsI XMMHUH B 8—9 Kj1accaX, BRICTPOCHHOM Ha 0a3e Jr00ro u3
JTOCTYIHBIX Y4eOHO-METOau4YeCKuX KoMmIuiekcoB (YMK).

Hcnonws3oBanne o6opynoBanus «Touka poctay nmpu peanusanun nanHoi Ol mo3BosisieT co3aaTh yCaoBuUs:
-JI7151 paCIIMPEHUs COJCPKAHUS IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHus;
- 717151 TIOBBIIIEHUS TO3HABATEILHOM aKTUBHOCTH O0YYaIOUINXCSl B €CTECTBEHHOHAYYHOM 00J1aCTH;

-JI7151 pa3BUTHS IMYHOCTH peOEHKa B IIpoliecce 00yUeHUsI XUMHH, €ro CocoOHOCTeH, (hopMUpOBaHUS
U yOBJIETBOPEHMUACOLIMATIBLHO 3HAYMMBIX HHTEPECOB U IOTPEOHOCTENH;

=1JIA pa6OTI>I C O,Z[apéHHLIMI/I INKOJIbHUKAMH, OPraHru3alii UX pa3BUTHUA B PA3JIMYHBIX o0nacTIx
O6paSOBaTCHBHOﬁ, TBOp‘IeCKOﬁ ACATCIIBHOCTH.
HepBOHa‘IaJII)HbIe XUMHNYECKHEC ITIOHATHUHA

HpenMeT XuMuHU. Pojb XMMHUM B )KM3HM YyelloBeka. Tena u BeniecTBa. @U3NUECKUE CBOMCTBa
BCIICCTB. ArperaTHoe coCTosiIHUE BellecTB. [ToHATHE OMeTo1aX TMO3HAHUS B XUMHH. XUMHUS B
CHUCTCMC HAYK. YucTele BENeCTBA U CMECH . Crioco0n1 pasaciCHuA cMecel.

ATOMEI 1 MOJICKYJIBI. Xummnueckue 351eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. HpOCTHe 151
CJIOXKHBIC BCIICCTBA. ATOMHO'MOHCKYHSIPHOC y‘IeHI/Ie.XI/IMI/I‘IeCKaﬂ (I)OpMy.Ha. BanentHocth aTOMOB

XUMHYECKUX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHOCHUTENbHAS aTOMHAs Macca.
OrtHocuTenbHas MOJICKYJIIpHasA Macca. MaccoBas g0 XUMHYECKOT0 JIEMEHTA B COCIUHEHUH.

Ou3nYecKue U XUMUUYECKUE SIBICHHSI. XUMUYeCKas peakivs U e€ Mpu3HaKu. 3aKOH COXPaHEHHUS MacChl
BeIeCTB. XUMHUUYeCKre ypaBHeHHs. Kinaccudukaims XuMu4eckix peakiuii (CoeAMHEeHUs, Pa3JI0KEeHHUS,
3aMeICHu ).

XUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCY/I0H, C TpaBUiIaMH paboThI B
nabopatopuu U puémaMu oOpaleHus ¢ 1ab0paTopHbIM 000PYA0BaHUEM; U3YUEHUE U ONUCAHUE



¢u3n4IecKux CBOMCTB 00pa3I0B HEOPraHMUECKUX BEIECTB; HA0M0eHNE (PU3UIECKUX (TIaBJICHUE
BOCKa, TastHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHIECHCALUS BOJIbl) U XUMHUYECKUX
(ropeHue cBeuM, MPOKaJTMBAHUE MEIHOM TPOBOJIOKH, B3aUMOJCHCTBUE MeJa C KUCIOTOM) SIBJICHUM,
HaOJI0/IeHNE U ONHMCAHKE MTPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKLuii (pa3iokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KHUCIIOTHI C XJIOPUAOM Oapusi, pasznoxenue ruapokcuaa meau (I11) mpu
HarpeBaHuH, B3auMOJeHCcTBUE Kele3a ¢ pactBopoM cosin Meau(Il)); uzyuenue cnoco6oB pas3aeneHus
cMecei (¢ TOMOIIBI0 MarHuTa, GIIbTPOBAaHKE, BBITAPUBAHUE, JUCTHILIISIMS, XpOMaTo rpadusi),
IIPOBEJICHUE OYMCTKHU [OBAPEHHOM COJIM; HAOIIOACHUE U ONMCAaHUE PE3YJIbTaTOB IIPOBEACHMUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHUSI MACChI;CO3/IaHNE MOJIEJICH MOJIEKYIT (IIIapOCTEPKHEBBIX).

BaxHelinmme NMpeaACTABUTEC/IN HEOPraHNYECCKUX BEIIECCTB

Bosayx — cMmech razos. Cocra Bo3ayxa. Kucimopos — anmeMeHT u npoctoe BemectBo. Haxoxaenue
KHCJIOpO/1a B IIpHUpoie, (U3NYECKUe U XUMHUYECKUE CBOMCTBA (peakuuu ropeHusi). OKCHIbl.
[Tpumenenune kucnopoaa. CrnocoObl MOTydeHHs KACIOPOa B JIA0OPATOPUH U TPOMBIIILIEHHOCTH.
KpyrosopoT kucinopozaa B npupojae. O30H — ayioTporHas Moau(uKaius KUCIopoaa.

TenoBoil 3¢(heKkT XMMHUECKON peaKklMK, TEPMOXUMHUYECKUE YPaBHEHUS, K30 U SHAOTEPMUUYECKUE
peakuuu. TormBo: yroyib U MeTaH. 3arpsi3HEHNEBO3/lyXa, YCUIEHNE apHUKOBOTO 3 dekra,
paspylIeHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocToe BeniecTBo. HaxoxaeHue Bogopoia B mpupoe, pusndeckue u
XMUMHUYECKHE CBOICTBA, TPUMEHEHHE, cIocoObInonydeHus. CocTaB KHCIOT U COJIEH.

KomuuecTBo BemectBa. Monbs. Momnsipras macca. 3akoH ABorapo. MossipHbiii 00bEM Ta30B. Pacuérel o
XHUMHUYECKHUM YPABHCHUAM.

®dusunyeckue cBoicTBa BoJbl. Bona kak pactBopurens. PactBopsl. Hackiennbie n
HeHaCHIIEHHbIE PACTBOPEL. Pacmeopumocms sewecms 6 6ode.r Maccoas 70715 BEIECTBA B
pactBope. XMMUYECKHE CBOKCTBA BOJIbI. CocTaB OCHOBaHUid. PoJib pacTBOPOB B MPUPOJIE U B
YKU3HU denoBeka. KpyroBopoT BobI B IpUPOE. 3arpsi3HEHUE MPUPOIHBIX BoI. OXpaHa U OYUCTKA
MIPUPOIHBIX BO/I.

Knaccudukanus Heoprannyeckux coeaunennit. Okeuipl. Knaccudukaus okCHaoB: colieo0pas3yromue
(OCcHOBHBIE, KUCIOTHBIE, aM(pOTepHbIE) HHECoIe00pa3yromue. HomeHknarypa okcuaoB (MExIyHapoIHas U
TpuBHUanbHast). Dusnueckue u Xumudeckre cBorcTBa okcuoB. [lonydenue.

OcnoBanus. Knaccudukaius ocHOBaHU: MIEI0YN U HEPACTBOPHUMEBIE OcHOBaHMs. HomeHnkmnarypa
OCHOBaHUH (MEXIyHapoaHas U TpuBHalibHas ). DU3HUECKre U XUMUYECKUE CBOMCTBA OCHOBAHUH.
[Tosnydenne ocHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot (MexIyHapoIHasi U TPUBUAIbHAS).
dusnyeckre U XUMHUYECKHE CBOMCTBA KUCHOT. PsmaktuBHoctu metaioB H. H. bekerona.
[Tonyyenue Kucnor.

Conu. Homenkiatypa coneil (MexayHapoaHas U TpuBHUaibHas). PU3nYecKue U XUMUUYECKUE CBOMCTBA
coneit. CriocoObl momydeHus coneid. I eneTnueckas CBsA3b MKy K1acCaMy HEOPTraHHUECKUX
COEIMHEHUI.

XUMHYECKUH SKCIIEPUMEHT: KAaUECTBEHHOE OIIPENIEIICHUE COAEP KAHNS KHCIOPOJia B BO3YXE;
NoJIy4eHue, cooupaHue, pacrio3HaBaHUE U U3y4eHHUECBONCTB KHCIOPO/a; HabIt0AeHne
B3aUMO/JICHCTBUS BEILECTB C KUCIOPOJOM U YCIOBHS BOSHUKHOBEHMSI U IPEKPALLEHUS TOPEHUS
(mo>kapa); o3HaKOMJIEHHE ¢ 00pa3IiaMy OKCHIOB U OMMCAHUE X CBOMCTB; MOJIy4YeHHE, COOMpaHHE,
pacrio3HaBaHKe U U3y4eHUE CBOMCTB BOJOPOa (TOpeHHE); B3aUMOICHCTBIE BOAOPOAA C OKCUIIOM
meau(Il) (Bo3MOXKHO UCTIONIBb30BaHUE BUIEOMATEpHAIIOB); HaOIr01eHHe 00pa3I0B BELIECTB
KOJIMYECTBOM | MOJIb; UCClIeIOBaHIE 0COOEHHOCTEH pacTBOPEHUS BEIECTB C PA3TMUHON
PacTBOPUMOCTBIO; IPUTOTOBJIEHNE PACTBOPOB C ONPENEIEHHON MacCOBOM 10JIel PACTBOPEHHOTO
BEIIIECTBA; B3aUMO/ICHCTBUE BOJIbI C METAIJIAaMHU (HATpUEM M KaJbIieM) (BO3MOXKHO HCIIOJIb30BaHHUE



BUJIEOMATEPUAJIOB); OIIPE/IEICHUE PACTBOPOB KUCIIOT U I1I€JI0UEH C TOMOLIBI0 HHAUKATOPOB;
ucclieoBaHne 00pas3IoB HEOPraHMUYECKUX BEIIECTB Pa3 JMYHBIX KIIACCOB;

HaOJI0/ICHNEe H3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT M MIEIIOYEH; U3yUdeHUE
B3auMo/eiicTBus okcu j1a meau(ll) ¢ pactBopom cepHOI KUCIOTHI, KUCJIOT C METaNIaMU, PeaKuii
HEUTpAIM3aLMH; TTOJTYYEHUE HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJTHOTO METAJIA IPYTUM U3
pacTBOPACOJIM; PELICHUE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «Ba)kHeuIme Ki1accbl HEOPraHMYECKUX
COCIMHEHUI.

Iepuoauveckuii 3aK0H M MEPHOAMYECKAS CHCTEMa XUMHYECKHX

ajemenToB /. U. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKAsl CBA3b.
OxucIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[lepBbie MOMBITKY KIacCU(PUKAIIMN XUMUYECKHUX 3JIeMeHTOB. [IoHSITHE O IpymNmax cXOAHbBIX IEMEHTOB
(11€T0YHBIE U 1E€T0YHO3EMEbHBIE METAIIJIbL, FAJIOT€HbI, NHEPTHBIE ra3bl. DJIEMEHTHI, KOTOpPbIE 00pa3yroT
am(poTepHbIE OKCUABI U TUIAPOKCU/IBL.

[Tepnoanueckuit 3akoH. [Iepuoanueckas cuctema XuMHIeCcKuX anemeHToB /1. 1.
MenneneeBa. Bunsl Tabmuisl «llepuoandeckas cuctema XuMu4eckux sneMmentoB /1. U.
MenneneeBay. [leproas! v rpynnsl. @U3NYECKU CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB
IIEPH 014 U TPYMIIBINIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe 3IEKTPOHHBIX 000J104eK
aToMOB TepBbIX 20 XUMHUYECKUX dJIeMEHTOBIIeproaraeckoit cuctemsl /. . Menpeneesa.
XapakTepucTUKa XUMHAYECKOTO 3JIEMEHTA I10 €0 MOJIOKEHUIO B Iepuoandeckon cucreme J1. M.
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaJnyca aTOMOB XUMHYECKHX 3JI€ MEHTOB, METANTHYECKUX U
HEMETAJUTMYECKUX CBOMCTB 10 TPYITaM U IeproaaM. SHaYCHHE MePHUOIMIECKOT0 3aKOHA U
MePUOANYECKON CUCTEMbl XUMHUYECKUX SJIEMEHTOB IS pa3BUTHS HayKu U mipakTuku. []. U.
MenneneeB — y4EHBIN U TPaKIaHUH.

SHCKTPOOTPI/IHaTCJ'II)HOCTB XHUMHUYECKUX JIEMEHTOB. XUMHYECKas CBSI3b (I/IOHHaSI, KOBaJICHTHaA
IIOJIApHasA U KOBAJICHTHAasA HCHOJ’IHpHaH). CrenennokucieHusa. OKHUCINTEILHO-BOCCTAHOBUTEILHBIE
PpCaKIuu. Hpoueccm OKHCJICHMS W BOocCTaHOBJICHH. OKUCIIMTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3lioB BEIIECTB METAJ JIOB M HEMETAJLIOB;
B3aMMO/ICHCTBUE TUAPOKCUAA IMHKA C PACTBOPAMHU KHUCIIOT UILEJI0YEil; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX peakiuii (ropeHue, peakiuu
Pa3IoKEHUs1, COSTUHECHHUS).

Me)KHpCI[MeTHBIe CBA3HU

Peanuzanus MCKIIPECAMETHBIX CBsA3el IIpU NU3YYCHUU XUMUU B 8 knacce OCYHICCTBJISACTCA YCPE3
HCIIOJIB30BAHUC KaK 06H_II/IX eCTeCTBeHHOHaquLIXHOHﬂTHﬁ, TaK U HOHHTI/Iﬁ, ABJIIFOIIMXCS
CUCTCMHBIMU IJISI OTACIIbHBIX NPEAMETOB €CTECCTBEHHOHAYYHOT'O LIUKJIA.

O6H_[I/Ie C€CTCCTBCHHOHAYYHBIC ITOHATHA: Hay‘lHLIﬁ q)aKT, THUIOTE3a, TCOPHsI, 3aKOH, aHAJIN3, CHUHTC3,
KJ'IaCCI/I(l)I/IKaI_[I/IH, MEpUOANIHOCTD, Ha6HIOIleHI/IC,3KCHepI/IMeHT, MOACIIMPOBAHUEC, USMEPCHUEC, MOJCJIb,
SABJICHHUC.

dusuka: Martepus, aToOM, SJICKTPOH, IIPOTOH, HeﬁTpOH, HOH, U30TOII, paAUOAKTUBHOCTb, MOJICKYIJIA,
SHGKTpI/ILIeCKI/Iﬁ 3apsand, BeUIeCcTBo, TeJlo, 06LéM,arperaTHoe COCTOsIHUEC BC€IICCTBA, I'a3, (1)I/I3I/I‘IGCKI/IG
BCJIMYNHBI, CAUHHUILIBI UBMEPCHUA, KOCMOC, IIJIAHCTHI, 3Bé3,£[LI, COJ'IHI_IC.

buonorus: porocunres, npixanue, 6nochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE MIOPOIbL, TTOJE3HBIE UCKOTIAEMbIE, TOTUIHBO,
BO/JIHBIE PECYPCHI.
9 KVIACC



BemecTBO M XUMHYeECKAasi peaxkuus

IIepnoanueckuit 3akoH. [lepuoanueckas cucrema xumMudeckux anemeHTos 1. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
IIEPHOJIOB, KaJlus, KAIbLMS U UX COEIMHEHUI B COOTBETCTBUH C IIOJIOKEHUEM SJIEMEHTOB B
MIEPUOINYECKON CUCTEME U CTPOEHUEM HX aTOMOB. CTpOEHHE BELIECTBA: BUABI XUMUUYECKOM CBSI3U.
Tunsl KpUCTAIIMYECKUX PEIIETOK, 3aBUCHMOCTHCBOMCTB BEILIECTBA OT TUIIA KPUCTANINYECKOM
PEIIETKY U BUJIa XUMUYECKOU CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB (MEX/yHapOIHAS U TPUBUAIbHAS).
XHMMHUYECKUE CBOMCTBA BEUIECTB, OTHOCALIUXCS KPa3JIUYHbIM KJIACCAM HEOPTAaHUYECKUX CO €MHEHUN,
TE€HETUYECKas CBSI3b HEOPTAHUUYECKHUX BEIECTB.

Knaccudukanus XuMu4ecKux peakui o pa3InyHbIM IpU3HaKaM (110 YUCITY M COCTaBy y4acTBYIOIIMX
B PEAKIIMH BEIIECTB, MO TEMIOBOMY 3(PPEKTY,110 N3MEHEHHIO CTENIEHEH OKUCICHUS XUMHUYECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, [0 YYaCTHIO KaTalau3aTopa). K30 U SHIOTEPMHUECKUE PEAKIIHH,
TEPMOXUMHUUYCCKUC YPABHCHUA.

[TonsiTre o ckopocTn xuMHUecKor peakiuu. [ToHsTe 06 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHEe 0 TOMOTEHHBIX UT€TEPOTeHHBIX peakuusix. [louamue o
XUMUYECKOM

pasnosecuu. Pakmopwl, ruAIOUUE HA CKOPOCIb XUMUYECKOU PeaKyuu U NON0ACEHUE XUMUUECKO20
pasHosecus.

MexaHu3M OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIX PeaKivii (3JCKTPOHHBIH OaJaHC OKHCIUTEIBHO-
BOCCTaHOBUTEILHOU PEAKIINH).

Teopust 37EKTPOTUTAYECKON AUCCOIUALIMK. DIEKTPOIUTHI U HEAJEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M IMCCOIMALINY BEUIECTB C Pa3IMUHbBIMUBUIAMH XUMUYEeCKOU cBs3H. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble SIEKTPOIUTHI.

Peakiun nonHoro o6meHa. Y ciioBus MPOTEKaHUS PEaKuii HOHHOTO 0OOMEHa, MOJTHBIE U
COKpaIllEHHbIE HOHHBIC YPAaBHEHUS peakiuid. CBOMCTBAKHUCIOT, OCHOBAHUH U COJIEN B CBETE
MPEACTABICHUH 00 IEKTPOJIUTHYECKON qucconranii. KauyecTBeHHbIE peaKiuu Ha

HoHbl. [loHATHE O TUAPOIIU3E COJICH.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMJICHUE C MOAESAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTau aiMasa), CI0KHBIX BELIECTB (XJIOpHIa HATPus);
HCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMK OT BO3JAECHCTBUS Pa3IMUHbIX (DAaKTOPOB;
HCCIIEIOBAaHUE JIEKTPOIIPOBOAHOCTH PACTBOPOB BEILIECTB, IIPOIECCa TUCCOLMALIMU KUCIIOT, IeI04Yel U
coJieit (BO3MOYHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); PO BECHUE OMBITOB, HILTIOCTPUPYIOLTUX
MIPU3HAKU MIPOTEKAHUS PeaKIii HOHHOTO 0OMeHa (00pa3oBaHUe OcajIKa, BbIJACICHUE Ta3a,
00pa3oBaHUE BOJIbI); OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3iokeHus, COeIMHEHNS); pacliO3HaBaHHE HEOPTraHNYECKUX BEIIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKIMii Ha MOHBI; PEeIIEHUE SKCIIEPUMEHTAIBHBIX 33124 .

HeMeTanasl 1 MX coeTNHEHUS

OO1mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETIEHU
okucinenusa. CTpoeHue u PU3n4eckre CBONCTBA MPOCTHIXBEIIECTB — TaJIOTEHOB. XUMHUUYECKUE
CBOICTBa Ha mpUMepe XJiopa (B3auMOJCHCTBHE ¢ METaJUIaMH, HEMETAJIJIaMH, [IEJI0YaMH).
XII0pOBOJOPOL.

ConsiHas KMCIIOTa, XMMUYECKHUE CBOMCTBA, MOTyYeHUEe, TpuMeHeHue. JleiicTBue xiopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BakHENIIMEXTIOPUABL U UX HAXO0XKIEHUE B IPUPOIE.

OOmast xapakTepucTuka 3eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOSHUS aTOMOB, XapaKTE€PHbIE CTETIEHU
OKHCJICHHUS.

CTpOCHI/IC n (I)I/I3I/I‘{CCKI/IC CBOICTBaA IMPOCTBIX BEHICCTB — KUCJIOPOAAa U CCPLI. AJ'IJ'IOTpOHHLIe



MOAM(UKAIIIHN KUCIOPOAa U cepbl. XUMUYeCKue cBoicTBacepbl. CepoBOIOpOI, CTpoeHHE, U3NIECKUE
U XUMHUYECKUE cBoMcTBa. OKCH/IBI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCH0B. CepHas KUCIIOTa,
¢u3nvecKkre 1 XMMHYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS KJlacca KUCIOT U crennuieckue).
XUMUYECKUE PeaKIiy, JekKallie B OCHOBE MPOMBIIIJICHHOTO CII0C00a MOJTY4YeHHUs] CEPHON KUCIIOTHI.
[Tpumenenne. Cosi cepHOI KHCIOTHI, KAUECTBEHHAsI peakuus Ha cynbaT-uoH. Haxoxaenueceps! u eé
COCIMHEHUH B IPUPOJe. XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEeIbl COSAMHEHUSIMU CEPBI
(KMCIIOTHBIE [0, 3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEeJOTBPALLCHHSL.

OO6mmas xapakTepucTuka neMeHToB VA-Trpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIE CTETICHH
OKHCJICHHUS.

A30T, pacripocTpaHeHHe B IpUpoJie, pru3muecKre 1 XuMHUIecKkue cBoiictea. Kpyrosopor azora B
npupoje. AMMUak, ero Gu3nYecknue 1 XMMHUECKUECBOMCTBA, oJydyeHre U npumeHeHue. Conu
aMMOHMSI, UX (PU3NUYECKHE U XUMHUYECKHE CBOICTBA, IpuMeHeHue. KauecTBeHHas peakiiys Ha HOHBI
aMMOHMSI. A30THas KUCIIOTa, €€ MoJy4YeHue, (pusnueckrue 1 XuMuyeckne cBoicTBa (00mmue Kak
IIPECTaBUTEIIS KIacca KUCIIOT U CIIeHU(HYECKUE.

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS B KQUECTBE MUHEPAIbHBIX y100peHuil. XuMHUecKoe
3arpsi3HEHUE OKPYXKAIOIeH cpe/ibl COeAMHEHUSIMUA30Ta (KUCIOTHBIE JOXKIH, 3arpsiI3HEHHE BO3/1yXa,
MIOYBBI ¥ BOJJOEMOB).

®docdop, amtorponHbie Moaudukanuu Gochopa, puznueckne u xuMudeckue cBocTra. OKcu
docdhopa(V) u pochopnas kucnoTa, puznUecKre UXUMHUIECKHUE CBONCTBA, TIOJIYICHHE.
Hcnonb3oBanue ¢hocdaToB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mras xapakrepuctuka nemMeHToB [VA-rpynmsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIE CTETICHU
OKHCIICHUS.

VYrnepon, aluioTponHble MoAU(UKALIMY, PacTIpOCTPaHEHUE B IPUPoe, (PU3NYECKUE U XUMUYECKHE
cBorictBa. Anacop6ius. KpyroBopot yriepona B mpupoje. OKCubI yriaepoaa, ux Gu3ndeckue u
XMUMHYECKHE CBOICTBA, IEHCTBIE Ha )KUBbIE OPTaHU3MBI, IOTy4E€HUE U IPUMEHEHHE. DKOJIOTHYECKHE

po0OJIeMBl, CBsI3aHHBIE ¢ OKCcHaoM yrieposa (1V); rumoTesa rro6aibHOTO MOTEIUICHUS KIINMAaTa;
napHUKOBBIN 3 dekT. YrompHas KuciaoTa u €€ conu,ux Gu3ndeckne 1 XUMHIECKUE CBOCTBA,
MoJTydeHue U npuMeHenne. KauecTBeHHas peakius Ha kKapOoHaT-noHbl. Vcnoap3oBanne KapOOHATOB B
OBITY, MEJIUIIMHE, IIPOMBIIIUICHHOCTH H CEIbCKOM XO3SICTBE.

HepBOHa‘{aJ'IBHBIe MOHATHS 00 OpraHMYCCKUX BEIIECTBAX KaK O COCAMHCHUAX YIJI€poaa (MeTaH, OTaH,
OTUJICH, all€TUJICH, 5TaHOJI, I'TMICPUH, YKCYCHaﬂKI/ICJ'IOTa). Hx cocmas u xumuueckoe cmpoerue.
ITouaTtue o GMOJOTHYSCKU BaXKHBIX BCIICCTBAX: XXHUpax, 6em<ax, Yrii€eBoJax — W UX POJIM B JKU3HU
YCJIOBCKA. Mamepuaﬂbﬂoe eouUHCmeo OpP2AHUHYECKUX U HEOP2AHUYECKUX coeouneHull.

Kpemuuii, ero ¢usndeckne u XMMHUECKHE CBOICTBa, MoyueHue u npumeHeHne. CoequHeHus
KpemHus B mpupoje. O0uue npectanienus 06 okcuaekpemuus (IV) u kpeMHuEBo KucIoTe.
CunukaThl, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE,

MIPOMBIIITIEHHOCTH. Baoichetiuiue cmpoumenvhbvie Mamepuaivl: Kepamukd, Cmexio, yemeHm,
bemoH, scenezobemon. Ilpobnemvl 6€30NACHOCOUCNONBL308AHUSL CIMPOUMETbHBIX MATNEPUATLO8
8 NOBCEOHEBHOU HCUSHU.

XUMHUECKUH SKCIIEPUMEHT: H3yueHHe 00pa31|0B HEOPraHMUECKUX BEIIECTB, CBOUCTB COJITHOM
KHCJIOTHI; IPOBE/IEHNE KAYeCTBEHHBIX PEaKkIMii Ha XJIOPUI-MOHBI U HAOIIOAEHNE IPU3HAKOB UX
MIPOTEKaHMsI; OTBITHI, OTPAKAIOLINE (PU3NUYECKHEe U XUMHUECKHE CBOICTBA IaJIOTeHOB U UX
coeIMHEHUH (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPUI0B
(ranoreHu10B); 03HAKOMJICHHE C 00pa3iaMH cephl U €€ COeANHEHUSIMU (BO3 MOKHO MCIOJIb30BaHUE
BUJIeOMAaTEepHAJIOB); HaOII0IeHHE MTpoliecca 0OyTrIIMBaHUs caxapa Moj AeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4eHNE XUMHUECKUX CBOIMCTB pa30aBIeHHON CEpHOM
KHCJIOTBI, TPOBEJICHHE Ka4YeCTBEHHON peakIuy Ha Cylb(haT-uOH U HaOJI0ICHNE TIPU3HaKa eé
MPOTEKaHMsI; 03HAKOMJICHHE C (PU3NYECKMMHU CBOWCTBaMHU a30Ta, (hocopa 1 X coeTuHeHUN
(BO3MOXKHO HMCIIOJIb30BaHKE BUAEOMATEPHUAIOB), 00pa3iaMy a30THBIX U (POCPOPHBIX ya0OpeHHii;



MoJIy4eHue, coOnpaHue, paclio3HaBaHUE U U3yYCHHE CBOMCTB aMMHUaKa; MIPOBEJACHNE KaUeCTBEHHBIX
peaknuii Ha HIOH aMMOHUS M pocdaT-uoH U U3ydeHUe MPU3HAKOB UX MPOTEKAHMsI, B3aUMOICHCTBUE
KOHLIEHTPUPOBAHHONa30THONU KHUCIIOTBI C ME/bIO (BO3MOKHO HUCIIOJIb30BAHNE BUIEOMATEPHUAIIOB);
M3yYeHHE MOJIeNIeH KPUCTANTMIECKUX PEIETOK amasa, rpaduTa, Qyuiepena; 03HaKOMIICHHE C
MPOIIECCOM aCOPOIIUHN PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOKWCTBOM
IIPOTUBOTa3a; MoJy4YeHrue, cCooupaHue, paclio3HaBaHUE U U3y4EHHE CBOMCTB YIJIEKUCIIOTO Ia3a;
MIPOBEICHUE KAUEeCTBEHHBIX peaKii Ha KapOOHAT M CHIIMKAT-UOHBI U H3y4YeHUE TIPU3HAKOB MX
IIPOTEKAHHUs; 03HAKOMJICHHE C IPOAYKLIUEH CHUIIMKATHOW NIPOMBILIIIEHHOCTH; PELICHUE
JKCIIEpUMEHTAJIBHBIX 3aJa4 110 TEME

«BaxHenmume HeMeTauIbl U UX COCTMHEHUS.

MeTaajbl 4 UX COeAMHEHHS

OO011ast XapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOXKEHHS B
MEePUOANYECKON cucTeMe Xumudeckux 3meMenToB . . MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTaoB. MeTtannuyeckast CBsI3b U METAJIMUECKas KpUCTAIIINYECKasl peléTka. DJIeKTPOXUMUYECKUN
psa HanpsKeHU MetamioB. Pu3nueckre U XUMHUYECKHe CBOMcTBa MeTaiioB. O01mue crnocoob
nostyueHust MetayiioB. [IoHsATHE 0 KOPPO3UHN METAJUIOB, OCHOBHBIE CITOCOOBI 3aLUTHI UX OT KOPPO3UH.
Crnasel (cTanb, 4YyryH, JIOPaJIFOMMHHUM, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIILIJIEHHOCTH.

[I{esr0uHbBIE METAILTBL: TIOJIOKEHUE B MIEPHOIUYECKON CUCTEME XUMUYECKUX dneMeHToB [1. 1.
MeHnneneeBa; CTPOCHHE UX ATOMOB; HaX0KJICHUE B pupojie. PU3NUECKUE U XUMUYECKUE CBOMCTBA
(ma mpumepe HaTpus U Kamust). OKCUJIBI ¥ TUIPOKCHIBI HATPHS U Kaius. [[puMeHeHne menoYHbIX
METAJJIOB ¥ UX COCIMHEHMUIA.

[IlerouHO3EMENBHBIE METAJUIBI MATHUWA U KaJIbIHN: TIOJIO)KEHHE B IEPUOJUIECKON CHCTEME
xuMuueckux anemMeHToB . 1. MenaeneeBa; cTpoeHHe MXaTOMOB; HAX0KICHUE B IPUPOJIE.
dusnveckrue 1 XMMUUECKHE CBOMCTBA MarHus U Kajblius. BaxxHelmme coeqnHeHUs Kaablius (OKCHU/I,
TUAPOKCHI, coJn). JKECTKOCTH BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHHI: TTOJIO)KEHUE B IEPUOANYECKON CUCTEME XUMUYECKUX 3ieMeHToB []. Y. Menneneena;
CTPOCHHE aToMa; HaXOXAeHUE B pupoae. Duznyeckue U XUMUYECKHUE CBOMCTBA ATFOMUHUSI.
AmMdoTepHbIE CBOMCTBA OKCH/IA ¥ THIPOKCHUIA AITFOMUHUS.

2Kene3o: mojoxxeHue B MepuoIMuecKoil cucreme XxuMmuieckux anemMenToB . M. Menpeneena;
CTPOCHHE aToMa; HaXOXK/JIeHue B Npupoie. Du3nyecknen XuMHIeCKHe CBOMCTBA ene3a. OKCHIBI,
rugpokcuabl u coiu xenesa (1) u sxenesa (111), ux cocras, cBoMCTBa U MMOJTyYEHUE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METAJUIOB M CIUIABOB, HX (PH3HUECKUMHU
CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UH METAILIOB (BO3MOXHO MCIIOJIb30BAaHHE
BUJICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHU/IA KAJIbIIHsI U HATPHS C BOJIOH (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB MKECTKOM BOJIBI; MPOLIECCa TOPSHHUS Kelie3a
B KHCJIO poJie (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPUAIIOB); TPU3HAKOB IPOTEKAHUS KaYeCTBEHHBIX
peaKkiuii Ha MOHBI (MarHusl, KaJbIus, aATFOMUHUS, ITuHKa, xkene3a(ll) u sxeneza(Ill), memu(1l));
HaOJII0/ICHUE U OTMCAaHUE MPOIECCOB OKPAIIMBAHUS IIJIAMEHU HOHAMH HATPUS, KaJIHsI U KaJIbIIUs
(BO3MOKHO HCIIOJI30BAHHUE BUICOMATEPHAIIOB); HCCIeI0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA
TIOMHUHHUS U THIPOKCH/IA [IMHKA; PEIICHNUE IKCIIEPUMEHTATbHBIX 3a/1a4 110 TEMe

«BaxxHelue MeTaIbl U UX COCTUHEHUS .

XuMHuA U OKPY:KAKOIIAsA cpeaa

Hosble MaTepuainsl u TexHoaoruu. BemecTsa u Matepralibl B TOBCEAHEBHOM )KU3HU YEJIOBEKA. XUMUS
1 3710poBke. bezomacHoe ucmonp30BaHue BEMIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas mo mMomib
MIPU XUMUYECKUX 0KOTax M oTpaBieHusiX. OCHOBBI 3KOJIOTH YE€CKOW IPAMOTHOCTH. XHUMUYECKOE
3arpsi3HEHUE OKpYKarollei cpeapl (peaenbHas qonyctuMas KonieHTpaius Bemiects — [1JIK). Pomb
XUMHH B PEIICHUH YKOJIOTUYECKUXTIPOOIIEM.

[TpupoiHBIE HCTOYHHUKH YTIIEBOA0POAOB (Yroiib, IPUPOIHBIN ra3, HE(PTH), MPOIYKTHI UX MepepaboTKH, UX



POJIb B OBITY U POMBIIIJICHHOCTH . XMMHUYECKH SKCIIEPUMEHT: U3ydeHHne 00pa3IioB MaTepHuajoB (CTEKIIO,
CIJIaBBI METAJUIOB, ITOJIMMEPHBIC MAaTEPHATIBI).
Me:knpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeaMETHBIX CBA3EH PU U3yYEHUN XUMUU B 9 Kilacce OCYLIECTBIISIETCS YePe3
HCI0JIb30BAHNE KaK 00X €CTECTBEHHOHAYUHBIXIIOHATUH, TaK U MOHSITUH, SBIISIOLINXCS
CUCTEMHBIMU JJIs1 OTJIENIbHBIX [IPEIMETOB €CTECTBEHHOHAYYHOIO LIUKJIA.

OO0mue ecTeCTBeHHOHAYYHBIE TIOHSITHS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHUs, aHAIIN3, CHHTES3,
KJIacCU(UKAIUs, IEPUOUIHOCTD, HAOIOICHHE, SKCIIEPUMEHT, MOICTUPOBAHNE, H3MEPEHUE, MOICIb,
SIBJICHUE, MTAPHUKOBBIA 3(PPEKT, TeXHOTIOTH, MaTepraibl. Du3nKa: MaTepHsi, aTOM, JIEKTPOH, MPOTOH,
HEUTPOH, NOH, U30TOII, PAJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI 3apsiji, IPOBOIHUKH,
MOJTYITPOBOIHUKH, TUDIEKTPUKH, (POTOAIEMEHT, THAUKATOP, BEIIECTBO, TE€JIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUTMYECKAs PEIIE€TKa, CIUIaBbl, (PU3nYECcKre
BEJIMYMHBI, €TMHULIBI U3MEPEHUS, KOCMUUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: porocunres, npixanue, Ouocdepa, sIKocucTeMa, MUHEpaJIbHbIE YA00peHNs,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTaTEIbHbIE BemecTBa . ['eorpadusi: armocdepa, runpocdepa,

MHUHEpPAJbI, TOPHBIC TOPOJbI, ITOJIE3HBIC NCKOITIAEMBIC, TOIIJIMBO, BOAHBIC PECYPCHI.

Onucanue MmaTepuaibHO-TeXHH4YeCKO# 0a3bl HeHTpa «Touka pocray,
HCIO0JIb3yEeMOro JJIsl peajn3anunodpa3oBare/bHbIX IPOrPAaMM B paMKaXx NpenoJaBaHus XUMHHU

Habop xmmun4yeckoro obopygosaHms un peaktmeos gns OlD Net

Hudgposasa (komnvromepnas) navopamopusn (1/I), nporpaMMHO-anmapaTHbIA KOMIUIEKC, TaTYUKOBAs
CHUCTEMa — KOMIUIEKT Y4eOHOTO 000pYyA0BaHUs, BKIIOUAIOIINA H3MEPUTEIBHBIN 010K, HHTEp(deiic
KOTOPOTO MO3BOJISIET 00ECTIEYnBaTh CBS3b C MEPCOHATILHBIM KOMITBIOTEPOM, U HAOOP JATYNKOB,
PETUCTPUPYIOMIMX 3HAYSHHS PA3TUYHBIX (PU3MUECKUX BEIUYUH.

Jlamyuk memnepamypel ni1amuHo8blil — IPOCTON U HAIEKHBIA AATYUK, IPeTHA3HAYCH IS
M3MepeHus TeMIIepaTyphbl B BOAHBIX PACTBOpaxX U B ra3oBbIX cpeAax. Mimeer pa3znuuHblil 1uanazoH
u3Mepennit ot —40 1o +180 °C. Texuuueckue xapaKTEPUCTUKHU JaTYMKA YKa3aHbl B UHCTPYKLIHMH T10
SKCIUTYaTalu. /lamuuk memnepamypsl mepmMonapuulil peiHa3HaueH 115 U3MEPEHUS
temmepatryp 10 900 °C. Mcnosb3yeTcst Ipy BBITIOJIHEHHH PaboT, CBA3aHHBIX C U3MEPEHUEM
TeMIleparyp MJIaMeHH, IJIaBJICHUS U PA3JI0KEHUS BELIECTB.

ﬂam YUK ONMUYECKOIl NIOMHOCMU (Konopumemp) — IpCaAHa3HA4YCH JJIs1 UBMCPCHUS ONTHUYECKOM
IUIOTHOCTH OKpPAIICHHBIX PaCTBOPOB. I/ICHOHBSYGTCHH}’)I/I HU3YYCHHUU TEM ((PaCTBOpBI», ((CKOpOCTB
XUMHNYCCKHUX peaKum“I», OIIPCACIICHUHU KOHICHTPAINH OKPAIICHHBIX NOHOB.

Jlamuux pH nipenHa3zHavyeH JUisi ©3MEPEHus: BOJIOPOAHOTO noka3atens (pH) BoJAHBIX pacTBOPOB B
Pa3IMYHBIX UCCIETOBAHUAX 0OBEKTOB OKpY>KaIOLIEH CpEeIbl.

Zlam UUuK aﬂeKmponpoem)Hocmu MMpE€aAHa3HAYCH JISI U3MCPCHUSA YI[CJIBHOI>'I SJICKTPOIIPOBOAHOCTHU
)KH,HKOCTeﬁ, B TOM YHUCJIC U BOJHBIX PaCTBOPOBBCILECCTB. HpI/IMeHﬂeTCH IIpU U3YyYCHUU TCOPpHUU
SHCKTpOHHTHqCCKOﬁ AUCCOaly, XapaKTCPUCTUK BOAHBIX paCTBOPOB

Jlamuuk X10puo-uonoe uctosb3yeTcs sl KOJUYECTBEHHOTO ONPEIEIeHHs COIep KaHusl MOHOB XJIopa B
BOJIHBIX PacTBOpax, MOYBE, MPOAYKTax NuTaHusd. K 1aTuyuky moAKII04aeTcsi HOHOCEIEKTUBHBIN 3JIEKTPO]T
(UC3) (pabouwnii >neKTpo1), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIUH OTPEENIeMOTO HOHA, B
JTAHHOM ciydae oT KoHueHTparuu annoHoB Cl. TTorenian MCD onpenessitoT OTHOCUTEIBHO 3JICKTPOIa
CpaBHEHHSI, KaKIIPABUIIO, XJIOpcepeOpsTHOTO.

ZIam YUK Humpam-uoHoe 1npecaHasHavdcH I KOJIMYCCTBECHHOI'O OIIPCACIICHUA HUTPATOB B PA3JIMYHBIX
00BeKTax Oprxcanmeﬁ CpeAabl: BOAC, OBOIIAX, (I)pYKTaX, KOJIOACHBIX U3ACIUAX U T. /.



Mukpockon yugpoeoit ipenHazHaueH U U3y4eHHs (POPMBI KPUCTAIUIOB U HAOIIOICHHS 32 POCTOM
KPHUCTaJLIIOB.

Annapam 01a nposedenusn xumuveckux peakyuit (AIIXP) npeaHazHayeH i MOJTyYSHUS U
JEMOHCTpPAIIMH CBOMCTB TOKCHYHBIX ITAPOB M Ta30B. ITUBEIIECTBA MMOTYJalOTCs B KOJIOE-peaKTope, u
Mpy HarpeBaHuu (WM 03 HarpeBaHus) ra3000pa3HbIe BEIIECTBA MMPOXOIAT Yepe3 MOTIOTUTEIILHBIC
€MKOCTH (HacaJK1) C paCTBOPAMHU PEAreHTOB, BCTYNAIOT C HUMHU B peakiuio. M30bITok raza
MOTJIOMIAETCS KUJKAMHU U TBEPBIMU PEarcHTaMH, a TAK)KCAKTHBUPOBAHHBIM YIIIEM. ATIapart Jaiie
BCETO HMCIOJIB3YIOT JIJISl TIOJTy4SHHS U JISMOHCTPAIH CBOWCTB XJI0Pa,

CEepoBOOPOA.

Ilpuébop ona demoncmpayuu 3a6ucumocmu CKOPOCMU XUMUYECKUX PEAKUUIL Om

PAa3UYHBIX )aKmMOopoe UCTIONb3YIOT IPUU3YUEHUU TEMbI

«CKOpPOCTh XUMUYECKOM peakuu» U TermioBoro 3¢ dexra xumudeckux peakuuil. [Ipudop naér
BO3MOYHOCTb IKCIIEPUMEHTAIbHO UCCIIE0BATH BIMSHUE HA CKOPOCTh XUMHUUYECKUX PEaKuil
CIIEIYIOINX (PAKTOPOB: MPUPOJIbl pEarupyroLuX BEIIECTB, KOHIIEHTPAllMK Pearupyronix BeecTs,
IUIOLIA/IM TPaHuUIbl pa3zena ga3 B reTepOreHHbIX CUCTEMAaX (MIOBEPXHOCTH COMPUKOCHOBEHUS MEXKITY
pearupyoumMu BellecTBaM1 ), TEMIIepaTypbl,KaTaau3aTopa, MHTHOUTOPA.

ITunemka-003amop — npuUCIOCOOIEHHE, UCTIONIB3YEMOE B JIaDOPATOPUH [UIl OTMEPUBAHUS
onpenenéHHOro 06béMa KUAKOCTHU. [IUNeTkn BBITyCKaroTCs IEPEMEHHOT0 U MOCTOSIHHOTO 00béMa. B
KOMILJIEKTHI 000PYA0BaHUS ISl MEJUIIMHCKUX KJIACCOB BXOJST yI0OHBIE MUIETKH - 103aTOPBI
OJIHOKaHaJIbHbIE, TIO3BOJISIONINE HACTPOUTh HEOOXOAUMBII 00bEM O0TOMpaeMoi )KUIKOCTH B TPEX
pa3IMYHbIX JUarna3oHax.

Bana kombunuposannaa npeHa3HaueHa Jjs HarpeBa CTEKISHHBIX U GpapdopoBbIX COCYI0B, KOT1a
TpeOyeTcst co31aTh BOKPYT HarpeBaeMoro cocyapaBHOMEPHOE TeMIIEpaTypHOE MoJie, u30exKaTh
HCTOJIb30BAHMS OTKPBITOTO MJIAMEHHU M PaCKaJIEHHOM nekTpruieckor cnupanu. Kopmyc
KOMOMHHPOBAHHOMW OaHM clienaH u3 aqtoMuHMS. JKUIKOCTHAsI 9acTh KOMOWMHUPOBAHHOM OAHM 3aKPBIBACTCS
KOJIbI[aMH Pa3IM4HOTO JUaMeTpa.

Ilpuéop ona noayuenusa 2azo6 NCNONb3yETCS AJIs NOJTy4eHHS] HEOOJIBIIUX KOJIMYECTB ra30B: BOJAOPOAA,
KHCTIopo/ia (U3 MepOKCHIa BOIOPOA), yIIEKUCIIOTO rasa.

IInanupyemMble pe3y/bTaTbl 0CBOECHHSA

YueOHOro npeaMera «XMMHUs» B OCHOBHOM 1IKO0J1e

I/I3yquI/Ie XHMHHM B OCHOBHOM IIIKOJIE HaIpaBJICHO HAa NOCTMKCHUC O6y‘IaI-OH_II/IMI/IC${ JINYHOCTHBIX,
MCTAIIPECAMETHBIX U IPCAMCETHLBIX PE3YJIbTAaTOBOCBOCHUSA yqe6H0r0 npeamMceTa.

JInyHOCTHBIE pPe3yJIbTAThI

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MPOTPAMMbl OCHOBHOTO 00111ero 00pa3oBaHusl TOCTUTAIOTCS B
X0Jie 00y4eHHs] XUMUU B €IMHCTBE YYEOHOU U BOCIHUTATEIbHOM JesiTensHocT Opranusainuy B
COOTBETCTBUU C TPAJAULIUOHHBIMU POCCUICKUMU COLMOKYIBTYPHBIMU U AYXOBHOHPABCTBEHHBIMU
[IEHHOCTSAMH, TPUHATHIMH B 00IIECTBE MIPaBUIIAMU M HOPMAaMHU MOBEACHHUS, U CTIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITUATM3AINH 00YJatOIUXCsl.

JImgyHOCTHBIE PE3YIBbTATHI OTPAKAIOT Cq)OpMI/IpOBaHHOCTL, B TOM 4YHUCJIC B HaCTH:
HanI/IOTI/ILICCKOFO BOCIIMTaHHA

1. HEHHOCTHOT'O OTHOMICHUA K OTCUCCTBCHHOMY KYJILTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY
HaCJICIWIO, IOHUMAaHWS 3HAYCHUA XHMHHCCKOﬁHaYKH B JKU3HHU COBPEMCHHOI'O O6IJ_ICCTB3.,
CIIOCOOHOCTHU BJIaJCTh I[OCTOBCpHOﬁ HH(I)OpMaHHCﬁ 0 MMCPCAOBBIX JOCTUKCHHUAX U OTKPBITUAX
MPIpOBOfI U1 OTEUECTBEHHOM XUMHUH, 3aUHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOﬁCTBC
Mupa u O6H.I€CTBE[;
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['paxxnanckoro BocnuraHus

1. MpCACTaBJICHUA O COUAJIBHBIX HOPpMAaXx U MpaBujiaX MEKIMIHOCTHBIX OTHOIICHUH B KOJIJICKTUBC,

TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOMW JESATEIBHOCTH MIPU BBIOJHEHUH YISOHBIX,
[I03HABATENbHbIX 3a/1a4, BHIIOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB, CO3/1aHUU Y4EOHBIX
MIPOEKTOB,CTPEMJICHUSI K B3aUMOIIOHMMAaHHIO M B3aMMOTIOMOIIH B IIPOIIecce 3TOH yueOHOi
JeSITEIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIIKA CBOMX TOBApHILEH C
MIO3ULIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

HGHHOCTI/I HAaY4YHOT'O IO3HAHUA

1.

MHPOBO33PEHUYECKUX ITPEACTABICHUH O BEECTBE U XMMUYECKON PEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BH THs HAYKU MCOCTABISAIOIINX OCHOBY JUJIS
MMOHUMAaHMSI CYIIIHOCTH Hay4YHOU KapTHHBI MUpPA; MPEACTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHSI IPUPOJIbI, B3AMMOCBS3SX YEJIOBEKA C IPUPOJHON CPENOH, O
pOJIM XMMHUH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIHHBIX MOTHBOB, HATIPABIICHHBIX HA MOJTYYCHHE HOBBIX 3HAHUN 110 XUMHH,
HEOOXOUMBIX TSI 0OBSICHEHUST HAOJI01aEMBIXITPOIIECCOB U SIBJICHUIA;

M03HaBaTEIbHON 1 MH(DOPMALIMOHHON KYJIbTYphI, B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ y4eOHBIMHU TEKCTaMHU, CIIPAaBOYHONIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAaMHU HH()OPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeca K 00y4eHHIO U MTO3HAHUIO, JTI0O03HATEIPHOCTH, TOTOBHOCTH 1
CrOCOOHOCTH K CaMOOOpa30BaHUIO, UCCIIEI0OBATEILCKOUACSITEIBHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPABJICHHOCTH M YPOBHS 00ydeHUS B AaJIbHEHIIIEM;

dopmMupoBaHus KyIbTyphl 310POBbs

1. oco3Hanus HECHHOCTU XHU3HU, OTBETCTBEHHOT'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH

Ha 370POBBII 00pa3 KU3HU, OCO3HAHHS ITOCIICJACTBUI M HEMPUSATHS BPEIHBIX IIPUBBIUEK
(yrmoTpebiieHus aKkoroJis, HAPKOTUKOB, KYPEHHS ), HEOOXO0IUMOCTH COOJTIOICHUS TTPABUIT
0€30IaCHOCTH ITPH OOPAICHUN C XUMUYECKHMH BEIIECTBAMH B OBITY U PeabHOMN JKU3HHU;

TpynoBoro BocnntaHus

1. KOMMYHHKaTHBHOﬁ KOMIIECTCHTHOCTH B 06I_HeCTBeHHO HOJ'IGSHOfI, yqe6HO'HCCHCHOBaTCHBCKOﬁ,

TBOPUYECKOM U IPYTUX BUAAX JEATEIHHOCTH; HHTEpeca K MPAKTUYECKOMY U3y4eHHIO MpodeccHil u
TpyZAa pa3iudHOTO PoJa, B TOM YUCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN 10 XUMUU,
OCO3HAHHOTO BHIOOpA MHIWBUIYATbHOM TPACKTOPHUH MIPOJOJDKEHHS 00pa30BaHus C yIETOM
JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH KXUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

DKOJIOTHYECKOTO BOCITUTAHUS

1.

3.

3KOJIOTHYCCKH uenecoo6pa3Horo OTHOILICHUA K IIPUPOJAC KaK UCTOYHUKY KU3HU HA 3CMJ'I6,
OCHOBE €€ Cyme€CTBOBAHUs, MIOHUMAHHUA ICHHOCTU 300POBOT0 U 0€30I1acHOTO 06pa3a KHU3HHU,
OTBCTCTBCHHOI'O OTHOIICHHA K CO6CTB€HHOMy (1)I/I3I/I‘leCKOMy U IICUXUYCCKOMY 310POBbIO,
OCO3HAaHUALICHHOCTH CO6J'IIOI[€HI/I$I IMpaBHJI 0€30I1aCHOT0 MOBCACHUA ITPU pa60Te C BCIICCTBAMU,
a TaKKC B CUTyallUAX, YI'pOXKAOMIUX 3JOPOBbIO U ) KU3HU Jnoz[eﬁ;

CIIOCOOHOCTH IMPUMCHSATDb 3HAHUS, ITIOJTYYAaCMBbIC TP U3YUCHUN XUMHU, JJIS1 pCUHICHUA 3a1a4,
CBsA3aHHBIX C OKPY)KaIOH_[eﬁ HpHpO,Z[HOﬁ Cpe,I[OI\/'I,HOBBII_HCHI/ISI YPOBH: AKOJOTHYECKOM
KYJIbTYpPbI, OCO3HAHUA r100aJIbHOTO XapakTepa 3KOJIOTHICCKUX HpO6HCM n HYTCﬁ nux
peuIcHuAd NMoCpcACTBOM METOJ0B XHUMUU;

OKOJIOT'MYCCKOT'O MBIIIJICHUA, YMCHUSA PYKOBOACTBOBATLCA UM B HOSH&B&TCHBHOﬁ,
KOMMYHHKaTHBHOﬁ M COLIMaJIbHOM ITPAKTHUKE.

MeranpeamMeTHble pe3yJIbTaThI
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B cocrase MCTAIMPCAMCTHBIX PC3YJIbTATOB BBIACIIAIOT 3HAYHMMBIC IJIA (bOpMHpOBaHI/ISI MHPOBO33PCHUA

oOleHayYHbIE OHATHUS (3aKOH, TEOPHs, IPUHIIMIL, THIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCTICPUMEHT H

7p.), KOTOPbIE UCIIOB3YIOTCSl B €CTECTBEHHOHAYYHBIX YU€OHBIX MTPEIMETAX U IMO3BOJISIOT HA OCHOBE
3HAHUH U3 ATUX MPeIMETOB (POPMHUPOBATH PEACTABICHUE O 1IEIOCTHON HAyYHOW KapTUHE MUPa, U
YHUBEpCaJIbHBIC YUeOHbICACHCTBUS (T03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYIATUBHBIE), KOTOPBIE
obecrieunBarOT (pOPMUPOBAHIE TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOH e TeTbHOCTH.

MeTaHpe[[MeTHI)IG PE3YIbTATBI OCBOCHUA O6p330BaTeJIBHOI71 MporpaMMabl 110 XUMHHU OTPAXarOT OBJIAJICHUC
YHHUBEPCAJIbHBIMU H03HaBaTeJILHI)IMI/IIlef/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBeIMU IOTHUECKUMU IEUCTBUIMU

1. YMCHHUEM HCII0JIB30BATh HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHHSA ITPU OCBOCHU U 3HAHUH: PaCKpLIBATh

CMBICT XUMUYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE PU3HAKH, YCTaHABINBATh
B3aUMOCBSI3b C IPYTUMHU MOHSITHUIMM ), UCIIOJIb30BaTh MOHATHUS 1151 OOBSICHEHUS OTIEIbHBIX
(hakTOB USABIEHUI; BBIOMPATh OCHOBAHUS U KPUTEPHUH [T Kiaccu(UKaMM XUMUYECKUX
BEILIECTB U XUMHUYECKHUX PEAKIMI; YCTAHABIMUBATH IPUYNUHHO- CJIEICTBEHHBIE CBA3U MEXKIY
00BEKTaMU U3y4EHUS; CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHbIE, 1€ TyKTUBHbIE, IO
aHAJIOTUH); JAeNaTh BBIBOJIBI U 3aKIIIOUEHHUS;

YMEHHEM MPUMEHSATH B IIPOIlecce MO3HAHUS CUMBOJIMYECKHE (3HaKOBBIE) MOJEIH,
HCIIOJIb3yeMbl€ B XMMHH, TPE0OPa30BbIBAThH IIUPOKO IPUMEHSIEMbIE B XUMUHI
MOJIENIbHBIE MPEICTABICHHS — XUMUYECKHI 3HaK (CHMBOJI 3JIEMEHTa), XUMUYecKast
(dbopmMyIna U ypaBHEHHE XUMUYECKON peakiiuu — NpU pelIeHun
y4eOHOMO3HABATENbHBIX 33/1a4; C YIETOM ITHX MOJIENIBbHBIX MTPEICTABICHHUM BBISBIIATH
U XapaKTepHU30BaATh CYIECTBEHHBIC MPU3HAKU U3Y4aeMbIX 00OBEKTOB — XMMHUYECKHX
BEIECTB M XUMUYECKUX PEAKIIN;

bazoBbIMU HccneqoBaTENbCKUMHU JEUCTBUAMU

1.

YMEHHMEM HCIO0JIb30BaTh OCTABJIEHHBIE BOMPOCH! B KAUECTBE HHCTPYMEHTA [MO3HAHUS, a
TaK)Ke B Ka4eCTBE OCHOBBI JUIsl POPMHUPOBAHUATHIIOTESHI 110 MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

MpUOOpPETEHNUE OMBITA 0 MIIAHUPOBAHUIO, OPraHU3ALMU U TPOBEICHUIO YICHUYECKUX
SKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 3a X0 JIOM IPOLiecca, CaMOCTOATEIbHO IPOTHO3UPOBATh
ero pe3ynbTar, (GopMyIupoBaTh 0000IIEHUS U BBIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHOTO
OTIBITA,MCCIIEI0BAHNUS, COCTABIISATh OTUYET O MpoAeTIaHHON paboTe;

PaboToii ¢ undopmarnueit

1.

YMEHHEM BBIOMPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH UH (POPMALIUIO PA3IMYHBIX BUAOB U
(dhopM mpeicTaBICHHUS, TOJIY4aeMYIO U3 Pa3HBIXMCTOUYHUKOB (HAYYHOIOMYJIIpHAS JIUTEpaTypa
XMMHUYECKOTO COJIep:KaHus, CIPaBOYHbIE ocobus, pecypcsl HTepHETa);

YMCHHEM IMPUMCHATDH Pa3JIMYHBIC METOJbI U 3aIlIPOCHI ITPU 11O UCKE U 0T60pe I/IH(i)OpMaLII/II/I 151
COOTBCTCTBYIOIIHUX HAaHHBIX, HCO6XOI[I/IMBIX JJI BBIIIOJTHCHU A y‘Ie6HLIX 1 MO3HAaBaTCJIbHBIX
3aaaq OHpe,Z[eJ'IéHHOFO THIIA, an06peTeHHe ombiTa B 00JAacTH  MCIOJIb30BaHUS
I/IH(I)OpMaI_[I/IOHHO' KOMMYHUKAaTUBHBIX TeXHOHOFI/Iﬁ, OBJIaZACHUC Ky.]'[BTypOfI AKTHUBHOTI'O
HCIIOJIb30BAHUSA PA3JINYHBIX IIOUCKOBLIX CUCTEM;

YMEHHUEM HCIIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHOH U
HCCIIEI0BATENLCKOM esITebHOCTH HH(POPMALIUIO O BIUSHUN
IIPOMBIILJIEHHOCTH, CEIICKOIO XO34MCTBA U TPAHCIIOPTA HA COCTOSTHUE
OKpYKaIOLLEH IPUPOJTHOMN CPENbL;

YHI/IBCpcaJ'IBHBIMI/I KOMMYHUKAaTUBHbBIMU e CTBUSIMU
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YMEHHEM 3a/1aBaTh BOIMIPOCHI (B XOJ€ TUAOTA U/WIH JUCKYCCUHN) TIO CYIIECTBY
00CcyKIaeMoii TeMbl, (GOPMYIUPOBATH CBOU MPEIOKCHUSIOTHOCUTEIILHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4u;

HpHOGpeTeHI/Ie OIIbITa MPE3CHTAINU PC3YJIbTATOB BBIIIOJIHCHUA XUMHWYCCKOTI'O SKCIICPUMCHTA
(JtabopaToOpHOTO OTBITA, TAOOPATOPHOHN PadOTHI MOUCCIIECAOBAHUIO CBOKWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAMM [103HABATEIBHOMN U
UCCIIEI0BATENILCKOM JEATENbHOCTH IIPU PEIIEHUN BO3HUKAIOIIUXIIPOOIEM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB U COTIACOBAHUS MO3UIHH (00CYXIeHHS, 0OMEH MHEHHSIMHU, «MO3TOBBIC

LITYPMBI» U Jp.);

YHI/IBCpCHJ'IBHI)IMI/I PEryIATUBHBIMU I[GI\/'ICTBI/ISIMI/I

1.

2.

YMEHHEM CaMOCTOSITEIILHO ONPEAEIATh NN NeSITeIbHOCTH, TUIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATH U IIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeNIbHOCTD, BBIOMpATh HanboJiee 3PPEKTUBHBIE CITIOCOOBI pellIeHNs YIeOHbIX U
IT0O3HABATENBHBIX 33]1a4, KOPPEKTUPOBATH IIPEIOKEHHBIA AITOPUTM JAEUCTBUH ITpU
BBITIOJIHEHUH 33/IaHUN C YUETOM MOIY4YE€HUS HOBBIX 3HAHUI 00 N3y4aeMbIXOObEKTaX —
BEILECTBAX U PEAKIIHSIX;

YMCEHHUEM HCII0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTLI, IIPpCjIaracMbIC B YCJIOBUHA BallaHI/IfI.

IIpeaMeTHbIE pe3ybTaThl

B cocraBe mpeaMeTHBIX Pe3ybTaTOB MO OCBOSHUIO 00513aTETLHOTO COIEPKAHUs, YCTAHOBIEHHOTO
JTAaHHOY TIpUMEpPHOH pabodeit mporpaMMou, BBIJEISIOT: OCBOCHHBIC 00YJArOITUMUCS HAYYHBIC 3HAHUS,
YMEHUS U CTIOCOOBI JCHCTBUM, crienu(raecKue s MpeaMeTHOM 00IacTH « XUMHS, BHJIBI
JESTETHFHOCTH TI0 TIOJIYYSHHUIO HOBOTO 3HAHUS, €0 HHTEPIPETAIMH, TPEOOPa30BAHUIO U IPUMEHEHHIO B
pa3IUYHBIX YI€OHBIX U HOBBIX CHTYAITHsX.

[IpenMeTHbI€ pe3yabTaThl MPEACTABICHBI 110 ToAaM 00ydeHUs U OTpakatoT c(OPMUPOBAHHOCTD Y
oOyuaronuxcs CiaeIyromnX YMEHUN:

8 KJIACC

1.

PACKpviéams CMBICT OCHOBHBIX XUMUYECKUX TTOHATHI: aTOM, MOJICKYJIa, XUMHUYECKUH DJIEMEHT,
MIPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, CMECh,BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs 1
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS] Macca, MaccoBas JA0JIs
XUMHUYECKOTO 3JIEMEHTa, MOJIAPHBIN 00BEM, OKCHUJI, KUCIIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATEIFHOCTD, CTETICHb OKHCIICHUS, XUMUYECKasl Peakins, TEIUIOBOH A3 eKT
peakiuu, KiaccupuKaiusa peakiuii, XUMHIecKas CBsI3b, PaCTBOP, MAacCOBas JI0JIS BEIIECTBA B
pacTtBope;

ULIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN (cM . 1. 1) 1
MPUMEHSTH 9TU TIOHATHUS IIPU OTICAHUU BEIIECTB U UXIPEBPAIICHHIA;

UCNOIb308amMb XUMUUYECKYIO CUMBOJIMKY Ul COCTaBJICHUs (JOPMYII BEIIECTB U ypaBHEHU I
XUMUYECKUX peaKIuii;

onpedeﬂﬂmb BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUMHCHUAX, CTCIICHDb
OKHCJICHHA JJICMCHTOB B 6I/IHapHBIX COCAMHCHUAX, NPUHAMJIC)KHOCTb BCIICCTB K
OHpe,Z[eJ'IéHHOMy KJ1acCcy COCIMHEHUN MO (bOpMYJ'IaM; BUJ XHMHUYECKOH CBS3HU
(KOBaJ'IeHTHaH n I/IOHHaﬂ) BHCOPraHNMYCCKUX COCANHCHUAX,

packpvieamsb Cmbolcil NICPUOJUYCCKOr0 3aKOHA I[ H. Menaeneena: ACMOHCTPUPOBATH
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10.

11.

[IOHUMAaHHE NEPUOUUECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX JIEMEHTOB OT UX MOJI0KEHUS
B [IEPUOUYECKON CUCTEME; 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, IOCTOSIHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMs], 3aKOHA ABOTaJpO; ONUCHIEAMb U XAPAKMEPUZ06AMNb
TabaMuHYI0 (OpMY NMEPUOANIECKON CUCTEMBI XUMHUECKUX AJIEMEHTOB: Pa3In4aTh HOHATHS
«rnaBHas noArpynmna (A rpynmna)» u «nodouynas noarpynna (b rpymnmna)», mansie u 60JbIINe
HEPUOBI; coomHocums 0003HaUYEHUs1, KOTOpble nMeroTes B Tabnuue «llepnoandeckas cucrema
xumuueckux snemeHToB [I. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS
aTOMOB XHMHYECKHX 3JEMEHTOB (cocTaB M 3apsija sapa, oOliee 4YHCIO 3IEKTPOHOB U
pacIpeieIeHUeuX 110 AIEKTPOHHBIM CIIOSIM);

Kaaccugpuyupoeams XAMHYECKHE IIEMEHTbI; HEOPraHUIECKUE BEIIECTBA; XUMUYECKHE
peakiuu (1o YKCIIy U COCTaBY YYaCTBYIOIIMX BPEAKIIMU BEIIECTB, 110 TEIIOBOMY

dbdexry);

Xxapaxkmepuzoeams (Onucbléams) OOIME XMMHUECKHE CBOICTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, MOATBEPXKAast ONMMCAHUE TPUME PAaMUMOJIEKYIIIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

npocHoO3Uuposaniob CBOICTBA BCIICCTB B 3aBUCUMOCTH OT UX KAQUECTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTECKAHUA XUMHUUYCCKUX ITPEC BpaH_[eHI/Iﬁ BpPa3JIMYHBIX YCIIOBHAX;

8bIYUCTIANMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO X MOJISIPHYIO MAcChl BEIIECTB;
MacCCOBYIO JIOJF0 XUMHUYECKOTO AIEMEHTa TI0 (OPMYIIECOCTUHEHNUST; MAaCCOBYIO
JIOJTFO BEIIIECTBA B PACTBOPE; MMPOBOAUTH PACUETHI TI0 YPABHEHUIO XUMUYIECKOH
peaKmuu;

npuMeHsimb OCHOBHBIC OTIEpPaIlUA MBICIIUTEIBHOMN JIeITeIbHOCTH — aHAJIM3 M CHHTE3,
CcpaBHEHHUE, 0000IICHUE, CHCTEeMAaTH3AINI0, KITACCH(UKAIINIO, BBISBICHUE TPUYUHHO-
CJICJICTBEHHBIX CBSI3eH — JUIS U3YYCHUS CBOMCTB BEIIECTB U XUMHUYCCKUX PCAKITUH;
€CTECTBCHHO-HAYYHBIC METO/IbI IO3HAHUS — HAOJIOACHHUE, U3MEPEHHUE, MOICTUPOBAHNE,
AKCIIEPUMEHT (peabHbIM U MBICJICHHBIN );

ciedosams TIpaBHIIAM TOJIL30BAHHS XUMUYECKOH MTOCYI0# 1 1a00paTopHBIM 000pyI0BaHUEM, a
TaKKe MpaBHiIaM 00paIeHHsI ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITTOJTHEHHEO
712a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYCHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(BOJIOpOIa ¥ KUCIIOPOJI), IPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHON MacCOBOH JIOJICH
pPacTBOPEHHOTO BEIIECTBA; INITAHUPOBATH M MTPOBOIUTHXUMHYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB MIEJIIOYEH M KUCIIOT C TOMOIIBI0 HHIMKATOPOB (JIAKMYC,
(dhenondTanenH, METHIOPAHX H JIp.).

9 KJIACC

1.

PAackpvleams cmMblCl OCHOBHBIX XUMHUYECKUX MOHATHH: XMMUYECKUH JIEMEHT, aToM,
MOJIEKYJ1a, NOH, KATUOH, aHUOH, IIPOCTOE BEIECTBO, CI0KHOE BELIECTBO, BaJICHTHOCTH,
JIEKTPOOTPHUILIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKLus, XUMHUYECKasi CBSI3b,
TETI0BOM 3P PEKT peaknu, MOJIb, MOJIIPHBIN 00BEM, PACTBOP; FMEKTPOIIUTHI,
HERJICKTPOJIUTHI, SJEKTPOJIUTHYECKAsT JUCCOIMALINS, pEaKIIMM HOHHOr00OMeHa, 00paTuMble
1 HeoOpaTUMble PeaKlnU, OKUCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIIUTED,
BOCCTAHOBMTEIb, OKMCIICHHE U BOCCTAHOBIIEHUE, AJUIOTPONHS, aM(POTEPHOCTh, XUMHUYECKasl
CBs3b (KOBAJICHTHAs!, HIOHHAs, METAJJIMYECKas ), KpHUCTAIIIMUECKas peléTka, Koppo3us
METaJIJIOB, CIIABBl; CKOPOCTh XMMHUYECKON PEaKIIMU, IPEEIIBHO T0IyCTUMAas
koHnenTpauus (I11K);

ULTIOCMPUPOBAmMsb B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 11.1) 1
MIPUMEHSTH 3T MOHSATHUS MPHU OMMCAHUU BEIIECTB U UXIPEBPAIICHHIA;

ucnoavzosanb XUMUYICCKYIO CUMBOJIUKY IJIS1 COCTABJICHUSA (I)OpMy.]'I BCIICCTB U ypaBHCHI/Iﬁ
XUMHUYCCKUX peaKL[PIfI;
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4. onpedensmob BAICHTHOCTb U CTEIIEHb OKUCJICHUS XUMUUYECKHUX 3JIEMEHTOB B COSIMHEHUSX
Pa3JIMYHOIO COCTABA; IPUHAIEKHOCTD BEIIECTB KONPEIEIEHHOMY KIIACCy COCIMHEHUHN 10
dbopMynam; BUJI XHMUYECKOU CBsI3U (KOBAJICHTHAs, MIOHHAS, METaJNINYEeCKasi) B
HEOPraHMYECKHUX COCTUHCHHUSIX; 3apsil HOHA TI0 XUMHUYECKOH opMyIie; XapaKTep Cpe/Ibl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUM, TUII KPUCTAIUIMYECKON PEIIETKU
KOHKpPETHOT'O BEUIECTBA;

5. packpvisams cmbicn iepuoandeckoro 3akona Jl. M. MenaeneeBa u AeMOHCTPUPOBATH €T0
IIOHUMAHUE: ONUCHIBAMb U XAPAKMePU306ams TAONUIHYIO GOPMY EPHUOJUUECKON CUCTEMBI
XUMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS
«rnaBHas noArpymmna (A rpymmna)» u «nodounas noarpynna (b rpynmna)y», Mansie u 6oibiine
HEPUOJIbI; COOMHOCUMb 0003HAYEHUS, KOTOPBIEUMEIOTCS B IEPUOANYECKON TabuuLe, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB M 3apsizt
s1ipa, 0011ee YUCIIO0 AIEKTPOHOB U PACIIPEIEICHHUE UX 10 3JIEKTPOHHBIM CIIOSIM); 00BACHAMb
oO0rIre 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JIEMEHTOB U MIX COSIMHEHHI B TIpE/Ieax
MaJIbIX TIEPUOJIOB U TIABHBIX OJATPYII C YYETOM CTPOCHHUS UX aTOMOB;

6. xraccuguyuposames XUMIUYECKUE FIEMEHTHI; HEOPTraHUYECKHE BEIIECTBA; XUMHUECKUE
peaxiuu (1o YKUCIy U COCTaBYy yYacTBYIOIIMX BPEAKIMH BEILIECTB, IO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENEHEeH OKUCICHHSI XUMHUUECKUX 2JIEMEHTOB);

1. xapaxkmepuzosams (onucviéams) o0INE XUMUIECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB, IMOATBEPXKAast ONMCAHKUE TPHME PAMUMOJICKYJIIPHBIX U HIOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUICCKHX PCAKITUH;

8. cocmasnsames ypaBHEHHS AIIEKTPOIUTHICCKOHN TUCCOITUANINN KUCIIOT, IEI0YeH 1 COJIeH; IMOJTHBIe
U COKpalIéHHbIe YpaBHEHUS peaKlnii HOHHOr00OMeHa; ypaBHEHUS peakluid, MOATBEPKAAIOIINX
CYIIECTBOBaHHE T€HETUUECKOM CBSI3U MEX/y BELIECTBAMH Pa3IUYHBIX KJIACCOB;

9. packpvisams CyIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TIOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OajaHca 3TUX PeaKIni;

10. npocHO3Uposeantb CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHU A, BOBMOXKHOCTHU
IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JINYHBIXYCIIOBHAX;

11. gvruucnsims OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYEO MacChl BELIECTB;
MacCOBYIO JIOJIF0O XMMHUYECKOT0 JIEMEHTa 10 (opMyJie COeIMHEHUS; MACCOBYIO
JIOJIIO BEIECTBA B PaCTBOPE; IPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON
peaxkuuu;

12. credosams npaBuIaM MOJIH30BAHUS XUMUYECKON MOCY10H 1 1a00PaTOPHBIM 000PYAOBaHUEM, &
TaKXKe MpaBUIaM 0OpalIeHHs C BEIIECTBAMU BCOOTBETCTBUU C HHCTPYKIIUSIMHU T10 BBHITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYCHUIO U COOMPaHHIO ra3000pa3HbIX BEUICCTB
(aMMMaKa 1 yrieKkucaoro rasa);

13. npoeooums peaxiyu, NOATBEPKIAIOIINE KAUECTBEHHbII CO CTaB pPa3IMUHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHJ, OpOMuUA, HOIU I, KapOoHaT, GpocdaT, CUIINKaT, cylabdar,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS M HOHBI H3YYE€HHBIX METAJIIOB, IPUCYTCTBYIOLINE B
BOJHBIX PaCTBOPax HEOPraHNYECKUX BELIECTB;

14. npumensimes OCHOBHBIE OTIEPALIUU MBICIUTEIBHON AESITENFHOCTH — aHATN3 U CUHTE3,
cpaBHEeHHE, 0000IIeHIE, CHCTEMATU3AIINIO, BHISIBICHHUE TPUUYUHHO-CIIEICTBEHHBIX CBA3EH —
JUIS U3YYEeHHS CBOMCTB BEUIECTB M XMMHUECKUX PEAKIINii; €CTEeCTBEHHOHAYYHbBIE METO/IbI
MO3HaHUsI — HAOMI0JICHNEe, U3MEpPEHUE, MOJACTUPOBAHNE, SKCIIEPUMEHT (PEaIbHBIN U
MBICJICHHBIH ).

HopMbl o11eHOK 32 Bce BU/IbI IPOBEPOYHBIX padoT
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«5» — ypOBEHb BBINOJHEHUS TPEOOBAHHM 3HAUUTENLHO BBIIIE YAOBJICTBOPUTEIHLHOTO: OTCYTCTBUE
oMOO0K, KaK 10 TeKyIIEeMY, TaK | 0 MpeabIyleMyydeOHOMyY MaTepraty; He 0oJee 0JHOTO HeT0uETa.

«4» — ypOBEHb BBITIOJIHEHUS TPEOOBAHHIA BhIIIE YIOBICTBOPUTEIHHOTO: HaTMUue 2—3 OmuOoK
Wi 4—6 HeoYETOB M0 TEKyIeMy yueOHOMY MaTepuaily; He Oojee 2 omuOoK win 4 HeJOYETOB
[0 TPOWJICHHOMY MaTepHually; MCIIOJIb30BaHHE HEPALMOHAJIBHBIX MPHEMOB DPELICHUs y4eOHOM
3ajauu.

«3» — NIOCTaTOYHBI MUHHMAJBHBIA YPOBEHb BBITIOJHEHHS TPeOOBAaHMIA, MPEIBSIBIIEMBIX K
KOHKpeTHOW paOote: He Oosiee 4—6 ommbok win 10 HemouéroB MO TeKylmieMy ydyeOHOMY
MaTepuaiy; He Oonee 3—5 ommbOoK mwim He Ooyee 8 HEIMOYETOB MO MPOWACHHOMY y4eOHOMY
MaTepuay.

«2» — ypOBEHb BHINIOJIHEHUS TPEOOBAHWN HWKE YIOBIETBOPHTENBHOTO: Hamuyue Oosee 6
omuOok unu 10 HETOUETOB MO TEKYIIEMY MaTepuaiy;ooiee S omuooK win 0osiee 8§ HETOUYETOB IO
MPOMJIEHHOMY MaTepuay.

KasengapHo-remaTnyeckoe niiaHupoBaHue 1o xummuu 8 kiace

2 yaca, 68 yacoB

Ne Paszgen. Tema ypoka K-Bo aaTa Yuyeono —
4acoB MeTOAMYECKHUe
MaTepHaJIbl

Tema 1. XumMus — BakHast 00JIaCTh €CTECTBO3HAHUS U MPAKTUICCKOM ACATEIHLHOCTH uenoBeka (7

4)

1. [Ipeamer xumun Posib XUMHM B )KM3HU YEIIOBEKA. 1
XuMHS B cUCTEME HayK. MeTo1pl M0O3HaHUS B
XUMHH.

2. 3HAKOMCTBO C TIpaBUJIaMH 0€30MMaCHOCTH U 1 Hudposas
npuémMamu paboThl B XUMUYECKO 1TaO0paTOpHH. naboparopust
[IpakTuueckaspabdora: RELEON
No 1. IIpaBuiia paboThI B 1aOOPATOPUH U IPUEMBI Hudposoii qaTunx
oOpailieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM TeMIIepaTyphbl

CnupTtoBka Cpeya.

3. Tena u BemecTsa 1

4. du3nyecKue CBOKWCTBA BEIIECTB. ATperarnoe 1
COCTOSTHUE BEILIECTB.

5. Yucteie BemecTBa 1 cMecH. CiocoObl pa3iecHus 1
CMECEH.

6 IIpakTuuyeckas padoraNe 2. Paznenenue cmeceit 1 E%%EZTBE;M
(Ha MpUMepe OUMCTKY TTOBAPEHHOM COJIN) RELEON

7. O06001eHne 3HaHU# IO TEMe. 1

CamocTtosaTtenbHas paboTa

Tema 2. BemmecTBa 1 XUMHYeCKHE peaKIMU
(16 )

8. ATOMBI U MOJIEKYJIbI. XMMUYECKUE FIEMEHTHI 1




9. 3HaKky (CHMBOJIbI) XUMUYECKHUX 3JIEMEHTOB 1
10. | IIpoctble u cnoXKHBIE BEUIECTBA. ATOMHO- 1
MOJICKYJISIDHOE YYCHHE.
11. | Xumuyeckas ¢popmyna. BaleHTHOCTh aTOMOB 1
XUMHUYCCKUX DJICMECHTOB
12. | 3aKoH MOCTOSHCTBA COCTaBa BEIIICCTB. 2
OtHocuTenbHas aToMHas Mmacca. OTHOCHUTEIbHAS
MOJICKYJISIpHAsMacca.
13.
14. | MaccoBas 10J151 XUMHUYECKOI0 JIEMEHTA B 1
COCTMHCHUH
15. | Ousmyeckue U XUMHISCKUEC SIBICHUS 1
16. | Xumunueckas peakuusd. [Ipusnaku 1
Y YCJIOBHS MPOTEKAHMS XUMUYECCKUX PEaKIIHIA
17. | Xumunueckue ypaBHEHUS 1
18. | Tunel XuMHYECKUX peakiui. Peakuus coenuHeHus 1
19. | Peakums pazinoxeHus 1
20. | Peakius 3amenieHus 1
21. | Peakmus oOMeHa 1
22. | 3axkoH coxpaHeHHs Macchl BeniecTs. M. B. 1 BECHI
JIOMOHOCOB — yUEHBIN PHITUKIIOTICNCT. TEXHOXUMUYCCKHUE
WJIU DJICKTPOHHEIE;
CBeyYa; KoJjba
iockogouHas 250
MJT; JTOXKKa JIJIsT
C)KUTaHUS
BCIIICCTB
23. | Koutposbnas padora Ne 1 BemecrBa u 1
XHMHUYeCKHe peakiun
Tema 3. Bo3ayx. Kucmopoa. Oxcupst (5 9)
24. | Bosnyx — cmecs razon. CocrtaB 1
Bo31tyxa Kucnopos — anemeHT u
npocToe BemecTBo. O30H —
AJUTOTPOITHAS MO UKL
KHCJIOpOJIa
25. | Haxoxnenue kucnopojaa B mpupojie, Gu3ndeckue u 1
XMUMHYECKHE CBOMCTBA (PEeaKIi OKUCIICHHS,
ropenue.llonsarue 06 okcumax
26. | CnocoObl nmosyyeHus KUCIOpoa B 1

71a00paTOpHH M MPOMBIIUICHHOCTH.
[Tpumenenue kucnopoxa.[Ipakruueckas
pabota

Ne 3. [lonydyenue u coOupanue KMCIOPOa,
U3Y4YEHUE €r0 CBOMCTB.
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27. | TemnnoBoii 3 dexT XUMHIECKON
peaxIuu, IOHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30 MIHAOTEPMHUECKUX PEAKIUIX
28. | TomumBo (yroab 1 MeTaH). 3arpsiI3HEHUE BO31yXa,
CIIOCOOBI €T0 MPEIOTBPAIICHUS. Y CUIICHHE
napaHuKoBoro3ddexra, pazpyieHrne 030HOBOTO
CJI041.
Tema 4. Bomoposa. CoctaB kuciot u couieit (5 1)
29. | Bomopom — sneMeHT 1 mpocToe BEUIeCTBO
30. | Haxoxnenue B ipupojie, Gu3nuecKue u
XMMHMYECKHE CBOICTBA (Ha MpUMepe
B3aMMO/ICHCTBUS C HEMETAJLIaMU ¥ OKCHJIaMHU
METaJUJIOB
31. | IIpumenenue, cnocoObI MOTYYEHHS BOJOPOIA.
[Ipaktuueckas pabota Ne 4. [Tonydyenue u
cobupaHue BOJIOPOIa, U3YUCHUE €T0 CBONCTB
32. | CocraB KuCIIOT U coyel
33.
Tema 5. KosiuyecTBeHHbIE OTHOIIIEHHSI B XUMUH
(4 9)
34. | KoauuectBo BemectBa. Moabs. MossipHas macca
35. | 3akoH Aoraapo. MosipHblii 00bEM ra3os.
36. | Pacuérel o0 XUMHYECKUM ypaBHEHUSIM.
37.
Tewma 6. Bona. PactBopsl. [lonsitne 06 ocHoBanusix (5 4)
38. | dwusuueckue cBoOiicTBa BOALI. AHAIN3 U CHHTE3 —
METO/Ibl M3YUYEeHHSI COCTaBa BO/IBL.
39. | XuMHUecKHe CBOMCTBA BOJBI (PEAKIINH C
MeTaJJIaMH, OKCHJIaMU METAJUIOB M HEMETAJJIOB
40. | Cocras ocHoBaHMi. [ToHsATHE 00 MHIMKATOPAX [Hudposas
JlaGoparopus
RELEON
Hudposoii pH.
HITaTUB C 38KUMOM;
MSATHXUMHYECKUX
CTaKaHoB (25 mn);
MPOMBIBAJIKA
41. | Bopa xak pactBopuTtenb. PactBopsl. PacTBopuMOCTS npuOop I ONBITOB

BCIIICCTB B BOJIC. HpaKTI/I‘{eCKaH pa60Ta:

Ne 5. TIpuroroBieHre pacTBOPOB € ONpeIeIEHHON
MAacCOBOM J0JIEW pacTBOPEHHOI'O BEILIECTBA.

C DJIEKTPUYECKUM
TOKOM; UCTOYHUK
MOCTOSIHHOTO TOKa:
npoOUpKU

— 2 wr.
POHYMEPOBAHHBIE;
JTY4YUHKA;
CIHMPTOBKA,
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npoOKu — 21T,
MUHIET
42. | Poub pacTBOpOB B IPUPOJE U B )KU3HU YEIIOBEKA. 1
KpyrosopoT BoibI B ipupojie. 3arpsi3sHeHUE
MpUPOAHBIXBOJI. OXpaHa U OYUCTKA MPUPOTHBIX
BOJI.
Tema 7. OcHOBHBIE KJIACCHl HEOPTAHUYECKUX COeTHHEHU I
(12 u)
43. | Krnaccudukanys HEOPraHUIECKUX COCTUHEHUH. 1
44. | Oxcuupl: cocras, Kinaccudukamnms (OCHOBHBIC, 2
KHCJIOTHBIE, aM(pOTEepHBIE, HEcoTeoOpasyomue),
45. HOMEHKJIaTypa (MEeXlyHapoiHasl U TPUBUAJIbHAS).
[Tosrydenne u XMMHUYECKUE CBOMCTBA KUCITOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHIOB.
46. | OcHoBaHUSA: COCTaB, KJIaCCU(PHUKAIUS, 2 [Mudposas
HOMEHKJIaTypa (MeXIyHapoHasl ¥ TPUBHAIIbHAS ), naboparopusiRELEON
ar. ¢buznyecKkne NXUMHUYECKUE CBOMCTBA, CIIOCOOBI Hudgposoii pH.
TTOJTyUCHUS IITATHB C 32:KUMOM;
NSIThXUMHYECKUX
CTaKaHoB (25 mu1);
NMPOMBIBAJIKA
48. | Kucnotsr: cocraB, Kiaccudukaiys, HOMEHKIATypa, 2
(hr3UYeCKre U XUMHUECKHE CBOMCTBA, CTIOCOOBI
49. MOJTy4EHUSI.
Psi1 akTHBHOCTH MeTaJIOB
50. | Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI 2
MOJIy4EHHU S, B3aUMOJICUCTBUE COJIEN C METaJlJIaMu,
5L KHCIIOTAMM, IIEJI0YaMH U COJIIMU
52. | T'eHetmyeckas CBA3b MEXIY KJIacCaMH 1
HEOPraHUYECKNX CoeqUHEHUN. Pemenue
TeHEeTHUYECKUX LIENOYEK
53. | Ilpakruyeckas pabora: 1 Hudposas
nmabopaTopus
Ne 6. Penienue sxkcriepuMeHTaNIbHBIX 33]1a4 110 TeMe RELEON
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCIUHEHUIM
Hudposoii pH.
HITaTUB C 38KUMOM;
MATHXUMHYECKUX
cTakaHoB (25 mu);
MIPOMBIBAJIKA.
54. | KontposabHas pabota Ne 2 OcHOBHBIE KJIACCHI 1
HEOPraHU4eCKUX cOeMHEeHU

Tewma 8. [lepuoanueckuii 3aKOH U MEPUOIUYECKAS CHCTEMa XUMHUECKUX neMeHToB /. 1.

MenpneneeBa. Ctpoenue atoma (7 1)

55. | IlepBble NOMBITKM KJIacCU(UKAIIMH XUMUYECKUX 1
areMeHTOB. [IoHsATHE O rpynIax cXoaHbIX
3JIEMEHTOB(I1IE€JI0YHbIE U IET0YHO3EMENIbHbIE
METaJUIbl, FAJIOTEHbI, MHEPTHBIE T'a3bl) .

56. | DneMeHTHI, KOTOpbIE 00Pa3yloT aM(pOTEepHbIE 1
OKCH/IbI ¥ TUAPOKCHUIBI
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57. | Ilepumomuueckuii 3aKOH U IEPUOJUYECKAs CUCTEMA
xuMuueckux snemeHToB 1. . Menpeneena.
ITepuonast, rpynisl, noarpynmsl. DU3N4YECKUN CMBICI
IIOPSIIKOBOTO HOMEpa 3JIEMEHTA, HOME POB IIEPUOAA

Y IPYIIIBL.

58. | Crpoenue aromoB. COCTaB aTOMHBIX sIJIEP.
M3oTonel

59. | DOnexkrponsl. CTpoeHUE EKTPOHHBIX
00oJo4yex atoMoB mepBbix 20
XUMUYECKHUX JIEMEHTOB
nepuoandeckou cucremst /1. M.
MeneneeBa

60. | XapakTepucTHKa XUMHYECKOTO
AJIEMEHTA 110 €0 MOJIOKEHUIO B
nepuoandeckon cucreme /1. 1.
MeneneeBa

61. | 3HaveHME MEPHOAMUECKOTO 3aKOHA U
HepI/IOHI/I‘—IeCKOI\/'I CUCTEMBbI XUMHUYCCKUX
OJICMECHTOB JIA pa3BUTUAHAYKH U ITPAKTHUKHU.
. . MenneneeB — y4€HbIN, Ne1aror U
rpaXk JaHUH.

Tema 9. Xumuueckas CBA3b.

OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn

(7 1)

62. | DAEKTPOOTPULIATEIIBHOCTH AaTOMOB XUMUYECKHUX
JJICMEHTOB

63. | HMounas xumuueckas CBI3b

Hudposas
nmabopaTopust

RELEON
[udposoit
JATYUK
TeMIIepaTypbl
IUIATHHOBBIN;
JATYUK
TeMIIepaTypbl
TepMOMapHbIi

64. | KoBajleHTHO-TIOJISIpHAS CBSI3b

[Hudposas
nabopaTopus

RELEON

udposoii qaTunk
TEeMIIepaTypbl
IUIATUHOBBIN;
JATYUK
TEeMIIepaTypbl
TepMONIAPHBIN

65. | KoBasieHTHO- HEMospHAs CBA3b

66. | CreneHr OKUCIECHUS

67. | OKHCIUTEIbHO-BOCCTAHOBUTECIIHHEIC
peaxiuu (OBP). IIpotiecchbl okucneHus
1 BoccTaHOBJICHHS. OKUCIUTEIU U
BOCCTAHOBHTEIIH.
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68.

KonTtponsHas padora Ne 3 [Ipomexxyrounas
aTTecTanus

KaJIeHI[apHO-TeMaTI/I'IeCKoe IJIAHUPOBAHUEC 110 XUMHUH 9 KJacc

2 yaca 68 yacos

Ne Pazges. Tema ypoka K-Bo 4acoB|naTa YueboHO —
MeTOoIUYeCKHe
MaTepuabl
IloBTOpeHue u yriayoJeHne 3HAHN OCHOBHBIX Pa3/ieJioB Kypca 8 Kiiacca
(6 w)

1 [Iepnoanueckuit 3akoH. Ileproanyeckas cucrema 1
xumudeckux 3nmeMenToB JI. U.MenneneeBa. CtpoeHue
aTOMOB

2 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMUYECKUX | 1
AJIEMEHTOB TIEPBBIX TPEXTICPUOI0B, KaJHS, KBNS U
WX COCJIMHCHUU B COOTBETCTBHUH C TOJIOKCHUEM
AJIEMEHTOB B TIEPUOINYCCKON CHCTEME U CTPOCHHEM
WX aTOMOB

3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX 1
BEIECTB (MEXIyHApOAHAS UTPUBUATIHHAS )

4 XuMHYECKHEe CBOMCTBA BEIIECTB, OTHOCIIINUXCS K 1
Pa3IMYHBIM KJIaccaM HEOPraHMYECKUX COEAMHEHUH,

WX FeHETUYECKasl CBS3b HEOPraHMUECKHUX BEIIECTB

5 Ctpoenue BemecTBa: BUIbI XUMUYECKON cBs3u. Turbl | 1 Hudposas
KPUCTAIIMYECKUX PEUIETOK,3aBUCUMOCTb CBOMCTB naboparopus
BEIIIECTBA OT TUIA KPUCTAJUTMYECKOU PEIIETKH. RELEON

Hudposoii naTank
TeMIIepaTypbl

6 KonTpoabHas padoraNel Kinaccuduxanust u 1

HOMEHKJIATYPA HeOpraHnyecKuXBellecTB
Tema 1. OcHOBHbBIE 3aKOHOMEPHOCTH XHMHYECKHX peakuuii (4 1)

7 Knaccudukanuys XMuMUYECKUX PeaKIuii 1o 1
Pa3IUYHBIM MPU3HAKAM.

8 [ToHATHE O CKOPOCTU XUMHUYECKOU 1 [Hudposas
peakiuu. [IoHATHE O TOMOTEHHBIX U naboparopus
TeTEPOreHHBIX PEAKIIHIX. RELEON

[udporoii gatumk
TeMIIepaTyphl
TJIATUHOBBIN

9 IToHATHE O XUMUYECKOM PaBHOBECHH. 1 Ludposas
@DaxTopBkI, BIUSIOUINE HA CKOPOCTh naboparopust
XUMUYECKON PEaKlUM U MOJIOKEHUE RELEON

XUMHUYCCKOTO PpaBHOBCCHUS.

[{udpoBoii gaTumk
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TEMIIEPaTyphl

IJIATUHOBBIN
10 MexaHn3M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuit (3JIEKTPOHHBIN OaTaHCOKUCIUTEBHO-
BOCCTaHOBUTEJIBLHON PEAKIINN).
Tema 2. DaexkTpoauTHyecKas Auccouuanus. XuMHYeCKHe peaKui B pacTBopax
(8 )
11- Teopust 2NEKTPONUTHYECKON TUCCOLTUALUH. Hudposas
12 DNEKTPOIUTHI U HEANEKTPOIUTHI. KaTHoHBI, naboparopust
AHUOHBI. MeXaHW3M JIMCCOLMAMU BEIIECTB C RELEON
Pa3IMYHBIMU BUIAMUXUMUYECKOU CBSA3H. .
Crenenp nucconnanuu. CUiibHbIE U cl1a0bie Hudposoii naran
——— AIIEKTPONIPOBOJHOCTH
13- Peakuuu nonHoro oOMeHa, ycioBus UX IPOTEKaHUSI. [Hudposas
14 HoHHbIE ypaBHEHUS pEaKIU. naboparopust
RELEON
[Mudposoii gatuuk
AIIEKTPONIPOBOJHOCTH
15- XuMHYECKHEe CBOMCTBA KHMCIIOT, OCHOBAHMI U COJIeH B
16 CBETE MPEACTABICHUIN 003JIEKTPOIMTUUECKON
JIMICCOLIMAIIUU
17 [TonsiTe 0 rupoIN3€e CONEN.
18 [Tpaktruueckas padota Ne 1 Pemenue Hudposas
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TEME naboparopust
RELEON

Hudposoii naTank
AIIEKTPOTIPOBOIHOCTH

Tema 3. O61mas xapakTepucTHKA XUMHYeCKUX 3JieMeHTOB VIIA-rpynnsl. I'ajorenst (4 u)

19

OO1as XxapakTepucTUKa raJIoreHoB.
Oco0eHHOCTH CTPOEHHS aTOMOB 3TUX
3JIEMEHTOB, XapaKTepHBIE JIIsl HUX CTETIEHU
okucienusa. CTpoeHue u PU3NIeCKHeCcBOCTBa
MIPOCTHIX BEIIECTB — rajOreHOB

20

XUMUYECKUE CBOMCTBA HA IPUMEpPE XJIopa
(B3auMoelicTBHE C METAJUIAMU, HEMETaIJIaMH,
mienioyamu). Xnoposogopoa. ConsHast
KHCTIOTa, XMMUYECKUECBOICTBA, MTOJIy4YeHHE,
MIPUMEHEHUE.

21

DU3N0JIOTUYECKOE NENCTBHUE XJIOpa U
XJIOPOBOAOPOJAa Ha OpPraHU3M YeJIOBEKa.
Baxxueiinme XJopuabl 1 X HAXOXKIACHUE B
IIPUPOJIE.

[udposas
nabopaTopus

RELEON

22

IIpakTnyeckas padora Ne2

[TosmydyeHue COSIHON KUCIIOTHI, U3Yy4EHUE €€ CBOMCTB

[udposas
nabopaTopus

RELEON

Tema 4. O0mas xapakTepuCcTHKA XUMU4YeCKHX 3j1eMeHTOB VIA-rpynmnsbl. Cepa neé coequnenus (5 4)

22




23

OOm1ast XxapakTepuCTUKa AIEMEHTOB VIA-rpymnrbl.
OcobeHHOCTU CTPOCHUS AaTOMOBITHX 3JIEMEHTOB,
XapaKTCPHBIC 1JIs1 HUX CTCIICHU OKUCJICHUS

24

CrpoeHue u pU3NIECKHe CBONCTBA MPOCTHIX BEUIECTB
— KHCJIOPO/Ia U CEPHI.

AnotpornHbie MOAU(UKALIMY KUCIOPOIA U CEPHI.
XHUMUYECKUE CBOKMCTBA CEPBI.

CepoBonopon, cTpoeHue, GU3NIECKue U XUMUIECKUE
cBoiicTBa. OKCHJIBI CEpbl KaKIPEACTaBUTEIN
KHCJIOTHBIX OKCHJIOB

25

CepHnas kucnoTa, pusndeckue

Y XUMUYECKHEe CBOMCTBA (00IMe KaK MPeICTaBUTENS
KJ1acca KMCIIOT HcTienn(puueckue), IpuMeHeHe

Hudposas
naboparopust
RELEON

Hudporoii naTunk
AJIEKTPONIPOBOJHOCTH

26

XHWMHUYECKUE PEAKIUY, JIEKALIUE B OCHOBE
MPOMBIIIIJICHHOTO CTI0Cc00a MOTy4eHUsICEPHON
KkucJ0Thl. CoJIM CepHOM KUCTIOTHI.

27

Haxosxnenue cepsl u €€ CoeTMHEHHI

B TIpupojie. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIeH
Cp€abl COCAUMHCHUAMU CepBI(KI/IC.]'IOTHBIe JOXIHU,
3arpsi3HEHUE BO3TyXa U BOJOEMOB), CITIOCOOBI €T0
MIPEOTBPAICHHS

Tema 5. O01asg XapaKTePUCTHKA XUHMHYECKHX 3J1eMeHTOB VA-rpynnbl. A30T, pocdop u ux coexunenus (7 q)

28

OO6mrast XxapaKTepuCTUKA SIIEMEHTOB V A-TPYIIIHI.
Oco0eHHOCTH CTPOEHUSI aTOMOBITUX 3JIEMEHTOB,
XapaKTepHbIE JJIS1 HUX CTENCHH OKUCIICHUS

29

A30T, pacpocTpaHeHue B pupoje, pusnueckue u
XUMHUEcKue cBoiicTBa. KpyroBopor a3zora B mipupo/ie

30

AMMI/IaK, €ro (1)I/I3I/ILI€CKI/I€ U XUMHUYCCKUEC
CBOﬁCTBa, IOJIY4YCHUC U HpI/IMeHeHI/Ie.COHI/I
AMMOHU, UX (1)I/I3I/ILI€CKI/I€ N XUMHYCCKUEC
CBOﬁCTBa, IIPUMCHCHHC.

[IpakTueckas pabota Ne 3. [lonydyenune aMMuaka,
M3Y4EHHE €ro CBOWCTB.

31

A3oTHas KUCI0Ta, €€ (PU3nIecKue u
XUMHUYECKHUE CBOMCTBA (0OIIHME KaK
MIPEICTAaBUTEINS KJIacca KUCIOT U
cnenuduueckue). Mcnonp3oBaHue HUTPATOB U
CoJieif aMMOHHS B KaUY€CTBE MHUHEPAIbHBIX
ynoOpeHuit

Hudposas
nabopaTopus

RELEON

[udporoii gaTumk
AIIEKTPOTIPOBOJHOCTH

32

XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl
COEJIMHEHUSIMH a30Ta (KUCIOTHbIE 0K TH,
3arpsi3HEHUE BO3/1yXa, NOYBBI U BOJOEMOB

33

dochop, auoTpornHbie MOAU(PUKAITUT
docdopa, puzndeckue U XUMHUIECKHE
CBOICTBA

23




34

Oxcun pochopa(V) u pochophnas kucnora,
(bu3nUecKrue ¥ XUMUYCCKHE CBOMCTBA, IOJyUYCHHUE.
Hcnonb3oBanue GpochaToB B KaUECTBE MUHEPATBHBIX
yoOpeHuit.

3arpsi3HeHUEe MPUPOTHBIX BOJOEMOB ocdharamu

Tema 6. O61asa xapaKTepUCTHKA XMMU4YECKUX 3JieMeHTOB [VA-rpynnsl. Yriepoa,

erMHHﬁ U UX COCAUMHCHUSA

(CY)

35 Yriepon

36- Oxcuppl yriepojaa, X GU3HYECKue U XUMUICCKHEC

37 CBOIICTBA.

38 VYronbHas KUCIIOTa U €€ CONH, NX (PU3UUECKUE U
XHMHUYECKHE CBOWCTBA, MOJTy4YeHHE NTIPUMEHEHNE.

39 [lepBoHavanbHBIE TOHATHUS 00 OPTrAaHUYECKIX
BEIIECTBAX KaK O COSAMHEHHSIX yIiiepoa:
0Cc00EHHOCTH cocTaBa U crpoeHws. [lonsaTue o
OMOJIOTUYECKN BaXKHBIXBEIIECTBAX: KUPAX,

OcnKax,

40 Kpemuuii, ero ¢usnueckre u XuMHU4eCKUe CBONCTBA,
MOJTydeHUE U TPUMEHEHHE.

41 [IpakTueckas padota Ne 4 [Tomyuenue [Mudposas
YIIIEKHCIIOoTo Ta3a. KauecTBeHHAs peakiusHa nabopaTopust
KapOOHaT-NOH RELEON

[Mudposoii gatuuk
AIIEKTPOTIPOBOHOCTH

42 [Tpaktruueckas padata Ne 5 Pemenue Hudposas
IKCIIEPUMEHTAIBHBIX 3a][a4 110 TeMe nabopaTtopust
«Hemerambi. RELEON

Hudposoii naTank
AIIEKTPOTIPOBOIHOCTH
43 KonTtpoabHas padora Ne2 mo reme «HemeTaan».

Tema 7. O0Me cCBOMCTBA METALJIOB

(4 4)

44 OO61rast XxapaKTepUCTUKAa XUMUYECKUX AIEMEHTOB —
METaJJIOB HA OCHOBAHUU WX TOJIO0XKCHHUS B
MEePUOTUIECKON CUCTEME XUMHUYECKUX AIEeMEHTOB /.
N. MenneneeBa uCTPOCHUS aTOMOB

45 CrpoeHue meTamioB. Merayuinyeckas CBsI3b U
MeTaTnyeckasi KpUCTaTnIecKasipeneTKa.
DNEKTPOXUMHUYECKUN P HANPSHKSHUHA
METaJJIOB

46 Ou3nyecKue U XMMHYECKHEe CBOMCTBA METAJIOB.

47 OOmue crocoObl noxyueHus: MetayuioB. IlonsaTre o

KOPPO3HH METAJIOB M OCHOBHBIE CIIOCOOBI 3aIUTHI
OT  KOPPO3HH. Crnassl (crans, YyT'yH,
JFOPATIOMUHUM, OpOH3a), X MPUMEHEHHE B OBITY U
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IMPOMBIINIJICHHOCTH

Tema 8. Baxueiimme MeTaljIbl 4 UX COeIHMHEHUSA

(18 u)

48 [[{erounbie MeTaibl. [los0xkeHne B
MIEPHOINICCKON CUCTEME XUMHUECKUX
anemenToB Jl. . Menneneesa, crpoeHue
atoMoB. HaxoxieHrne B mpupo/ie.

49- duznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe

50 HATpUS U KaJTust

o1 Oxcupl ¥ TUIPOKCU/IBI HATPUS U KaJIUs

52 [IpumeHeHne MEeT0YHbIX METAIUIOB M UX COCTUHEHHIA.

53 IllenoyHo3eMeNbHBIE METAJIIBI MArHUHM U KaIbIINM,
cTpoeHue aToMoB. [ToJioskeHre BITEPHOMIeCKON
CHUCTeME XMMHUYECKHX 37eMeHTOoB []. 1.

Menneneesa.
Haxoxnenue B mpupoie

54- duznyueckre 1 XUMHYECKHE CBOMCTBA KaJIbIUA U

55 Maraus

56 Baxxueiimue coennHeHus: Kaiabiyst (OKCU,

TUAPOKCHI, COJIH).

S7 XecTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.
[Tpaktrueckast padota Ne 6. JKEcTKOCTHBOIBI U
METO/IbI €€ YCTPAHEHHUS

58 ANIOMUHUI.

59- dusndecKrue 1 XUMUYECKUE CBOKWCTBA. AM(OTEPHBIE

60 CBOMCTBA OKCHJIA U THIPOKCHIA

61 Keneso. Hudposas

nabopaTopus
RELEON
Hudposoii naTunk
JTABJICHHUSI

62 duznyeckue U XMMHYECKHUEe CBOICTBA kKene3a

63 Oxcuppl, ruapokcusl U comu xkeneza(ll) u
xeneza(Ill) .

64 ITpaktudeckas pabota Ne 7. Peenue [Tudposas
AKCMEPUMEHTAIBHBIX 33/1a4 TI0 TEME naboparopus
«Metamnb» . RELEON

[Mudpooii gaTymk
JABJICHHUS
65 KonTpoabHnas pabora Ne3 mo teme «Metamibp) .
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Tema 9. BemecTBa 1 MaTepualJbl B (KU3HH Y€JI0BCKA

(B 9)

66

HoBsie maTepuansl 1 TexHoJoruu. Bemecrsa u
MaTepHUabl B IOBCEAHEBHOM )KU3HUYEIOBEKA. XUMUS
U 3J0pOBbE.

be3onacHoe nucnosnb30BaHue BEUIECTB U XUMUYECKUX
peaxiuii B ObITY.

67

[IpupoaHble HCTOYHUKH YTIIEBOJIOPOAOB (YTob,
MIPUPOIHBIN ra3, He(Th), MPOIYKTHINX IEPEPadbOTKH,
UX poJib

B ObITY ¥ ipoMbIlIIeHHOCTH. [IpomeskyTouHas
arrecranusi

68

OCHOBBI KOJIOTHYECKON TPaMOTHOCTH.
XUMHYECKOE 3arpsI3HEHUE OKPYXKAIO IIEH CPeIb
(penenpHO AOMyCTUMAasi KOHIICHTPALUS
BemectB — [1J1K).

Pois xumnu B PEIICHNUH DKOJIOTHYCCKUX np06neM
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