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1. INosicHHUTEJBLHAA 3aIHCKA

Pabouas mporpaMma 1mo XMMHU Ha YPOBHE OCHOBHOTO oOImiero cocrtasieHa Ha ocHoBe OOII
000 MBOY «Xabapurkas COLL», pazpabotrana Ha 0OcHOBE TpeOOBAHUN K pe3yabTaTaM OCBOCHHS
OCHOBHOHM 00pa30BaTeNIbHON MPOrpaMMBI, IIPEACTaBICHHBIX B DeepaabHOM TOCyIapCTBEHHOM 00-
pa30BaTEIIbHOM CTaHAApPTEe OCHOBHOTO OOIIEro 0Opa3oBaHMs, YTBEP)KICHHOTO NpPUKa3oM MHHH-
crepcTBa oOpa3oBaHus U Hayku P® Ne 287 ot 31.05.2021, ¢ yuerom I[IpumepHoil mporpaMMbl
BOCIIUTaHMS, U OPHEHTHUPOBAHA HAa PEATU3aIMIO B IIKOJIE €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM
HanpasienHocTell «Todka pocray, co3nanHoro Ha 6aze MBOVY «Xabapurkas COLI» ¢ nenbto pas-
BUTHS y 00Yy4arOLINXCsl €CTECTBEHHOHAYYHOH, TPaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO U Kpe-
aTMBHOI'O MBIIUIEHUS, COBEPILIEHCTBOBAHMUS HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOM
HalpaBJIEHHOCTH, a TaKXe 1 IPAaKTUYECKOH OTpaboTKM y4eOHOro marepuana 1o yd4eOHOMY
npeamery «XuMHUsD».

Ha 0a3e nentpa «Touka pocray obecnednBaeTcsl peajin3anus o0pa30BaTENbHBIX MPOrpaMM
€CTECTBEHHOHAYYHOI HampaBJIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSMH 3aKO-
HOJATeNIbCTBA B cepe o0pa3oBaHus U ¢ y4€ToM pekoMeHJanui denepaibHOro oneparopa yueo-
HOTO npeaMeTa «XUMHs», Ipukaza MuHUcTepcTBa 00pa3oBaHusl, HAYKU M MOJIOAEKHON MOJUTHKH
PK Ne 712-u ot 1.12.2022, mpuka3oB MunucrepctBa oOpazoBanus u Hayku PK Ne 34-p ot
15.01.2023, Ne 57 ot 02.02.2023 r. O6pa3oBarenbHasi MporpaMma Mo3BOJIIET HHTETPUPOBATH pea-
JAU3yeMble 371eCh MOJIXO/AbI, CTPYKTYPY M COJIepKaHUe IIPU OpraHu3aluu oO0yuyeHUs: XuMUu B 8—9
kiaccax. Mcmonb3oBanue obopynoBanus 1eHTpa «Touka pocTay MO3BONISET CO3AaTh YCIOBHS:

. JUIsl pacIIUPEHUs COJePKAHUS IKOJIBHOTO XUMUYECKOr0 00pa30BaHMs;

. JUIsl IOBBIILIEHUS 1103HABATEIbHON aKTUBHOCTH O0YYarOIINXCsl B €CTECTBEHHOHAYYHOH 00-
JacTH;

. JUIST Pa3BUTHUSL JTUYHOCTH peOEHKa B Mporecce OOydeHUs XUMHUH, €ro CIIOCOOHOCTEH,
(GbopMHPOBaHUS M YIOBJIECTBOPEHHSI COIMATBHO 3HAYMMBIX HHTEPECOB U MMOTPEOHOCTEH;

*J71s1 pabOTHI ¢ OITaPEHHBIMU IIKOJIBHUKAMHU, OPTaHU3alMU UX PA3BUTHUS B PA3IMUHBIX 00JaCTIX
00pa3oBaTeNbHON, TBOPUECKON AEATETLHOCTH.

[Tpumenss nudpoBbie 1a00paTOPUN HA YPOKaX XMUMMHU, yYalllMecs: CMOTYT BBIIOJIHUTh MHOXe-
CTBO JIa0OPAaTOPHBIX pabOT U HIKCIEPUMEHTOB I10 IPOrpaMMe OCHOBHOMN IIKOJIBI.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O HPEIMETA «XUMMUSI»

Bxnan yuyebnoro npenmera « XuMHUsS» B JOCTHKEHHUE IIeJiel OCHOBHOTO 00I1I1ero o0pas3o-
BaHUsl OOYCIIOBJIEH BO MHOI'OM 3Hau€HUEM XHMMUYECKON HAayKHM B IMO3HAHUU 3aKOHOB IMPHUPO-
Jbl, B Pa3BUTUHU IMPOU3BOJUTENBHBIX CHJ OOIIECTBAa M CO3JaHWM HOBOW 0a3bl MaTepUalbHOMN
KYJIBTYPBHI.

XuMHST KaK DJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK PAaCIpPOCTpPaHMIIA CBOE BIUSHUE HA BCE
00J7aCTH 4eIOBEYECKOro CYIECTBOBAHHUS, 3a/lajla HOBOE BMJCHHE MHpA, CTalla HEOTHEMJIEMbIM
KOMITOHEHTOM MHPOBOW KYJIBTYPBI, HEOOXOJUMBIM YCIOBHEM >KH3HU OOIIECTBA: 3HAHUE XU-
MHUU CIY>KUT OCHOBOM JUIsi (POPMHUPOBAHHUSI MUPOBO33PEHUS UEIOBEKA, €ro MpeACTaBIeHUN O Ma-
TEPUATLHOM €IMHCTBE MHUPA; BKHYIO POJb UTPAIOT (HOPMHUpPYEMBbIE XUMHUEH TPEACTABICHHUS O
B3aMMOIIPEBPALLEHUSAX SHEPrUM M OO0 DBOJIIOLMU BELIECTB B INPHUPOJE; COBPEMEHHAS XUMUS
HarpaslieHa Ha pelIeHHe TI00ATBHBIX MPOOJIEM YCTOWYHUBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPhe-
BOM, DHEPTeTUYECKOM, MUIIIEBON M IKOJOTUUECKON 0€30MacHOCTH, TPOOJIeM 3paBOOXPaHEHHUS.

B ycnoBusix Bo3pacTarolero 3Hau€HUs] XMUMHMHM B KU3HHU OOIIECTBA CYIIECTBEHHO MOBBI-
CHUJIaCh POJb XMMHYECKOro oOpa3oBaHUsA. B miaHe colManu3anuy OHO SIBISIETCS OJHUM W3
YCJIOBHM (OPMHUPOBAHUS MHTEIEKTA TUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY YeJIOBEKY XHWMHMUECKHE 3HAHMS HEOOXOAMMBI Uil TNPUOOpETeHHs 00-
HIEKYJIbTYPHOTO YpPOBHS, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT'0OOpa3HOM >KM3HU OOIIECTBa, I OCO3HAHUSI BaXKHOCTU Pa3yMHOI'O OTHO-
IIIEHUsI K CBOEMY 3JI0POBBIO U 3[JOPOBBIO APYTUX, K OKPY>Karollel MpUpoIHO# cpene, Ul rpa-
MOTHOTO TOBEJIEHUS MPU HMCIOJIB30BAHUN PA3TUYHBIX MaTEPHATIOB M XUMUYECKHX BEIIECTB B



IOBCEIHEBHOM >KU3HU.

XuMu4ecKkoe oOpa3oBaHKe B OCHOBHOM IIKOJIE SIBISIETCS 0a30BBIM 1O OTHOIICHUIO K CUCTE-
Me OO0IIero XUMHIECKOTO 00pa3oBanus. [I0ATOMYy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pea-
JTU3YeT MpHUCYyIIMe O0leMy XUMHYECKOMY OOpPa30BaHUIO KIIOYEBBIC IIEHHOCTH, KOTOPBIE OT-
paXKaroT roCyAapCTBEHHBIE, OOIIECTBEHHBIE U MHANBUIYaTbHBIE TOTPEOHOCTH. DTHM ONpeIesi-
€TCsI CYIIHOCTh OOIIel cTpaTerur O0y4eHus, BOCIUTAHUS U PAa3BUTHUs, OOYUAIOIIUXCS Cpell-
CTBaMHM Y4e€OHOTO MpeaMeTa « X UMUsI».

W3yyenne mpeamera: 1) cmocoOCTBYeT pealu3alvy BO3MOKHOCTEH JII CAMOPa3BUTHS H
bopMHUpOBaHHS KYJIBTYPHI THYHOCTH, €€ 00IIel 1 (YHKIIMOHAILHON IPaMOTHOCTH, 2) BHOCHT
BKJIaJ B (GOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH MOJAPOCTKOB, HABBIKOB HX
CAMOCTOSITENIbHON y4eOHOM JesATENbHOCTH, OKCIHEPUMEHTAIBHBIX U HUCCJIEI0BATEIbCKUX
YMEHUM, HEOOXOIUMBIX KaK B MTOBCEIHEBHOU >KM3HH, TaK M B MPOGECCUOHATBLHON JIeITeIbHO-
cte; 3) 3HAKOMHUT CO CHCHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKIaIbIBAET OCHOBBI I[CIOCTHOIO
B3IJIS11a HA €IMHCTBO MIPUPOJIBI U YEIIOBEKA, SIBJSIETCS OTBETCTBEHHBIM 3TanoM B (HOPMHUPOBAHUU
€CTECTBCHHO-HAYYHON IPaMOTHOCTH TMOJPOCTKOB; 4) cmocoOCcTByeT (GOPMUPOBAHHUIO IIEHHOCT-
HOTO OTHOIIEHUSI K E€CTECTBEHHO-HAayYHBIM 3HAaHUSM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIA/I B 9KOJIOTHYECKOE 00pa30BaHUE IIIKOJbHUKOB.

HasBanHble HampaBieHUS B OOYYCHHH XHUMHUU OOCECIIEUYMBAIOTCS CHCIUPUKON COICpIKaHUS
npeaMeTa, KOTOPBIM SIBISIETCS MeJaroruyecKy aJanTUPOBAHHBIM OTpPa)KeHHEM 0a30BOM HayKH
XUMHUHU Ha ONPEICIEHHOM dTane e€ pa3BUTHS.

Kypc xumMun OCHOBHOM HIKOJBI OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIUMUCS OCHOB HEOP-
TAaHUYECKOW XUMHUU U HEKOTOPBIX MOHITUN U CBEACHUN 00 OTACIbHBIX O0BEKTAX OPraHUYECKON
XUMUH,

CtpykTypa cozaepKaHus npeamera chOpMUpOBaHA Ha OCHOBE CUCTEMHOTO MOAXO0/a K €ro
n3ydenuto. CopeprkaHue CKIIAJIBACTCS U3 CUCTEMbI MOHATUH O XUMHUYECKOM 3JIEMEHTE U Bellle-
CTBE U CUCTEMBI MOHATHH O XUMHUYECKOU peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OpPraHU30-
BaHbI 110 IPUHLHUITY MOCIEAOBATEIBHOTO PA3BUTHUS 3HAHU HA OCHOBE TEOPETUUYECKUX IMPEACTAB-
JIEHUM pPa3HOIO0 YPOBHS. aTOMHO-MOJIEKYJSIPHOTO YYEHHMsI KaK OCHOBBI BCETO €CTECTBO3HA-
Hus, llepmonnueckoro 3akona J[. M. MeHueneeBa Kak OCHOBHOTO 3aKOHAa XHWMHWH, YUYEHUS O
CTPOCHUU aTOMa U XUMHYECKOW CBSI3U, MPEACTABICHUU OO0 DIIEKTPOJUTHUYECKON ITUCCOIHA-
LIMM BELIECTB B pacTBOpax. TeopeTHUdyeCcKue 3HaHHUS PACCMATPUBAKOTCS Ha OCHOBE DMIIMPHUYE-
CKHU TIOJIYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENIEHO OT OJHOTO YPOBHSI
K JPYromMy, BBINOJIHSISA (DYHKIIUU OOBSACHEHUS M TPOTHO3UPOBAHMSI CBOWCTB, CTPOEHUS U
BO3MOKHOCTEN MPAKTHYECKOTO MPUMEHEHUS U MOTYyUYEHUS U3YUAEMBbIX BEILIECTB.

Takass opraHu3zanus COIep>KaHHUsl Kypca CIIOCOOCTBYET MPEJCTABICHUIO XHUMHUYECKOU CO-
CTaBISIONIEH HAYYHON KapTHUHBI MUpa B JJOTUKE €€ CUCTEMHOM Npupoibl. Tem cambIM obecrnevu-
Ba€TCs BO3MOYKHOCTH (hOPMHUPOBAHUS Y OOYUAIOMIUXCSI [IEHHOCTHOTO OTHOIICHUS K HAYYHOMY
3HAHUIO U METOJIaM MTO3HAaHMS B HayKe. BayKHO TakyKe 3aMETUTh, YTO OCBOEHHE COJIEP’KAHUS KyP-
Ca MPOUCXOJUT C MPHUBIECUEHUEM 3HAHUU U3 PaHEee U3YUEHHBIX KypCcOB: «OKpyKaAIOUIUI MUPY,
«bnonorus. 5—7 xnacce» u «Du3uka. 7 Kiacc.

HEJIN U 3AJAYU U3YUEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K HampaBieHHIO MEpBOCTENEHHON 3HAUMMOCTH MpPU peann3anuu oOpa3oBaTenbHbIX (DYHK-
Ui npeameTa «XHUMHUS» TPAIULMOHHO OTHOCAT (OPMHPOBAHME 3HAHUM OCHOB XHMHYECKOM
HAYKH KaK O0JaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUECKOMN AEATEIbHOCTH YeJIOBEKa U
KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOI KyJbTYphl. 3a/lauya MpeaMeTa COCTOUT B (JOPMUPOBAHUH
CHCTEeMbl XUMUUYECKUX 3HAaHUN — Ba)KHEHIIUX (HaKTOB, MOHSATHI, 3aKOHOB M TEOPETUUECKUX
MOJIOKEHUM, TOCTYIMHBIX 0000IIeHN MUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, 3HAHUI
0 HAay4YHBIX METOJIaX M3YYEeHHs BEIIECTB U XMMHUYECKMX PEaKLHi, a TaK)Ke B OPMUPOBAHUH U
pPa3BUTUU YMEHUH U CIIOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C IUIAHWPOBAaHUEM, HAONIOJEHUEM U
MPOBEACHUEM XMMHUYECKOI'O0 IKCIEpPUMEHTa, COOIIO/IEHUEM IpaBui 0e301acHOro OOpalieHus ¢
BEILIECTBAMU B IIOBCEIHEBHOM JKU3HU.

Hapsiny ¢ oTuM nenu u3ydeHus npeaMeTa B MPOrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C



y4€TOM HOBBIX MPUOPHUTETOB B CHCTEME OCHOBHOTrO oOImIero oOpaszoBanus. CeromHs B oOpa-
30BaHUM 0CO0O 3HAUMMON MPU3HAETCS HAINPABIEHHOCTh OOYUYEHHUS Ha pa3BUTHE U CaMOpa3BH-
THE TUYHOCTH, (popMUpOBaHUE €€ MHTEIUIeKTa U oO1Iel KynbTypbl. OOydeHHe YMEHUIO YUUTh-
Cs M TPOAOIDKATh CBOE OOpa3OBaHUE CAMOCTOSITENBHO CTAaHOBUTCS OJHOM M3 Ba)KHEHUIINX
GyHKIIMH y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM Npu U3y4YEHUHU MpEeAMETa B OCHOBHOW IIKOJIE JOMUHHUPYIOIIEE 3HAYCHUE
nprOOpENH TaKKe 1eNd, KakK:

¢ (opMHpOBaHHE MHTEIUIEKTYalIbHO Pa3BUTON JUYHOCTH, FOTOBOW K camMo00Opa3oBa-
HUIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHSATUIO PEIICHU, CIOCOOHOH ajan-
TUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSIM KU3HH,

® HAMpaBJIICHHOCTh OOy4YeHWsT Ha CHCTEMAaTHYECKOEe NPHOOIIEHHE ydYalluxcsi K ca-
MOCTOSITEILHOM T1O3HABATENBHONW JAEATENbHOCTH, HAYYHBIM METOJaM IO3HAHHUS,
GOpMUPYIOIMNM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH;

e o0ecrnedeHne YCIIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETECHHIO O0YYaIOIIUMUCS OIBITa
pa3sHOOOpa3HO#l NeATeTbHOCTH, NMO3HAHMSI M CAMOTIO3HAHMS, KIIOYEBBIX HABBIKOB
(KTFOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYECHHUE JUISI Pa3IHMYHBIX
BUJIOB JICSTEbHOCTH;

¢ (opmupoBaHue yMeHHI OOBSICHATH U OLICHUBATH SIBICHUSI OKPY’KAIOIIEro MHUpa Ha
OCHOBAHHMM 3HAHWI U OMNBITA, MOIYUYEHHBIX [IPU U3YYCHUH XUMHUH,

e (opmupoBaHue y 0oOy4yaronuxcsi TYMaHUCTUYECKUX OTHOIICHUN, MOHUMAaHUS IICH-
HOCTH XMMHUYECKUX 3HAHUM I BHIPAOOTKH SKOJIOTHYECKH I1eeco00pa3Horo nose-
JIeHUsI B OBITY U TPYAOBOM JESITENFHOCTU B LEISIX COXPAHEHHS! CBOETO 370POBHS U
OKpY>KaroIel IPUPOJIHOM CPELBI;

® pa3BUTHE MOTHUBALMU K OOYUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO U CaMOBOCIIH-
TaHUIO Ha OCHOBE YCBOEHHS OOIIIEUENIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTH K OCO-
3HAaHHOMY BBIOODPY MPOdWIS U HANPaBIEHHOCTH JAIbHEHIIIETO O0yYeHUSI.

MECTO YYEBHOI'O ITPEIMETA «XUMHA» B YHEBHOM IIVIAHE

B cucreme o6miero obpazoBaHusi «XHUMHUs» MPU3HAHA 0053aTENbHBIM Y4eOHBIM MpenMe-
TOM, KOTOPBI BXOJUT B COCTAB NMpPeAMETHON 001acTu «ECTeCTBEHHO-HAYYHbIE TPEAMETHI».

VY4eOHBIM IIaHOM Ha e€ u3yuyeHue oTBeAeHO 136 yueOHBIX yacoB — MO 2 4 B HEJENto B 8
u 9 KJ1accax COOTBETCTBEHHO.

2. CoaepxxaHue y4eOHOro npeaMera «XHMHS» 10 Io1aM U3yYeHM.
8 KJIIACC

IlepBoHayaibHble XUMHUYeCKHE TIOHATHS

[Ipenmer xumun. Pose XuMuM B )KH3HU yenoBeka. Tena n BemecTBa. Pu3ndeckue CBOKWCTBA Be-
1iecTB. ArperaTHoe cocTosiHue BemecTB. [loHsATHe 0 MeToAax MO3HAHUSA B XMMHHU. XUMHUS B CUCTE-
Me Hayk. YuncTele BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 31eMEeHTbl. CHMBOJIBI XMMHUECKUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumunyeckasi popmyina. BalneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA CO-
ctaBa BeuecTB. OTHOCcUTEIbHAs aTOMHasi Macca. OTHOCUTENbHAs MOJIeKyJsipHas Macca. MaccoBast
JI0JIs1 XUMHYECKOTO 3JIEMEHTa B COEIMHEHHUU.

KonuuectBo BemectBa. Monb. MomsipHast macca. 3akoH ABoraapo. MonspHblii 00bEM razos.
PacuéTpl N0 XMMUYECKUM YPaBHEHHUSM.

DU3NYECKUE U XUMUYECKHE SBICHUS. XUMUUECKas peaklysl U €€ MPU3HAKU. 3aKOH COXpaHEHUS
Macchl BelecTB. XUMHUYeckhe ypaBHeHMs. Kiaccupukamus XUMHUYECKUX peakiuil (CoequHeHus,
pa3I0XKEeHUs, 3aMEILIECHNU).

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOW TIOCYI0H, C TIpaBmiIaMu paboTHI B J1abo-
paropuu U npuéMamu oOpalieHus ¢ 1a00paTOPHBIM 000PYAOBaHUEM; H3yUCHUE U ONHMCaHUE (HU3U-



YECKUX CBOMCTB 00pa3I[OB HEOPraHUYECKHX BEUIECTB; HaOMIoAcHNE (pr3udeckux (TUIaBIeHUE BOC-
Ka, TastHUE JIbJa, paCTUpPAHUE caxapa B CTYIKE, KAIIEHUE U KOHACHCAIUsl BOJbl) U XUMHYECKUX (TO-
pEeHuEe CBEYH, MPOKAIMBAHUE METHOM MPOBOJIOKH, B3aMMOJIEUCTBHE MeEJla C KUCJIOTOH) SIBJICHUM,
HaOJII0/IEHUE U ONMCAHNE NIPU3HAKOB MPOTEKaHMsI XUMUUYECKUX PeaKLMi (pa3ioxkeHue caxapa, B3a-
UMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pasioxenue runpokcuaa meau (I1I) mpu varpe-
BaHWU, B3aMMOJCHCTBHE kene3a ¢ pactBopoM coiu meau(ll)); m3ydeHue crnocoOOB pa3aencHUs
cMecell (C MOMOIIbI MarHuTa, (GUILTPOBAHUE, BBHIIAPUBAHKE, JUCTUJUIAIINS, XpOMATo- rpadus),
IPOBE/ICHUE OYUCTKH MOBAPEHHOW COJM; HAONIOIEHUE U ONKCAHKUE PE3yJbTaTOB IPOBEICHUS OIbI-
Ta, WIIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MACChl; CO3/IaHUE MOJENEed MOJIEKYN (IIapocTepiKHe-
BBIX).

BakHeiine npeacTaBuTe M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmecsk razos. CocraB Bozayxa. Kucinopoa — anemeHT u npoctoe BeniectBo. Haxox-
JIEHUE KHUCIIOpoJAa B mpuUpojie, PU3ndeckue U XUMHUYECKHe CBOMCTBA (peakiuu ropeHusi). OKCUIBL.
[Tpumenenne kucmopona. CrocoObl MOTYYEHUST KHCIOpOoJa B JTaOOPAaTOPUH M MPOMBIILICHHOCTH.
Kpyrosopot kucinopoaa B npupozae. O30H — aJuIoTporHast MOJU(PHUKAIHS KHCIOPO/a.

TernoBoit 2P PeKT XUMHUECKON PeaKIny, TEPMOXUMHUYECKIE YPaBHEHHS, 9K30- U DHI0TEPMUYE-
CKue peakuuu. TOIUIMBO: yroiib U METaH. 3arps3HeHHe BO3/lyXa, yCUICHUE TapHUKOBOTO d(hdekra,
pa3pylIeHHE 030HOBOIO CIIOSI.

Bopmopon — snemeHT u mpocToe BemecTBo. HaxoxkneHnue Bojoposaa B mpupoae, GU3ndecKue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CTIOCOOBI oTy4deHus. CocTaB KUCIOT U COJICH.

®dusnueckue cBorcTsa BoAbl. Bona kak pacrBopurens. PactBopel. HachllieHHBIE 1 HEHACHIIIECH-
HBIE pacTBOPLL. Pacmeopumocmsv ewecms 6 600e.” MaccoBasi 101151 BELIECTBA B pactBope. XUMHU-
yeckue cBoicTBa Bojbl. CoctaB ocHOBaHUM. Ponb pacTBOpOB B Mpupoie U B )KU3HU ueioBeka. Kpy-
TOBOPOT BOJIbI B IPUPOJE. 3arpsi3HEHHUE PUPOIHBIX BOJA. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeoprannueckux coeannenud. Oxcuapl. Knaccuduxamms okcumos: coieodpa-
3ytomue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHble) U HecoleoOpasyronme. HomeHknarypa okcuaoB
(MexXayHapoHas ¥ TpuBUaNbHasH ). DU3nUecKre U XUMUYECKHe CBOMCTBAa OKcuIoB. [Tomyuenue.

OcHoBanus. Knaccudukamus ocCHOBaHUM: METOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHKkaTy-
pa OCHOBaHUU (MEXAyHapoAHas W TpUBUAIbHAsH). DU3NUECKUEe W XMMHUYECKHE CBOWCTBA OCHOBA-
Hui. [lonydyenne oCHOBaHMIA.

Kucnoter. Knaccuduxamnus kucnor. HomeHknatypa KucioT (MeXIyHapoaHas U TPUBUAIbHAA).
dusnyeckue 1 XuMHUYECKUEe CBOMCTBA KUCIOT. Pan aktuBHoctu metasuioB H. H. bekerosa. Ilomny-
YEHHUE KHUCIIOT.

Comu. Homenknatypa comneit (MexayHapoaHas W TpuBHaibHas). DU3NUECKUe U XUMUYECKUE
cBoiicTBa coseil. CriocoObl MOTyueHuUst COJIei.

['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHUUECKUX COECAMHEHUMH.

XUMHUYECKUN SKCHEPUMEHT: Ka4eCTBEHHOE OIPEICICHUE COACPKAHMS KHCIOPOJa B BO3IYXE;
NoJlyueHue, coorpaHue, pacrio3HaBaHUE M M3yYEHUE CBOMCTB KHUCIOpPOJAA; HaONIOJEHHE B3anMO-
JEHCTBUS BEILIECTB C KUCIOPOAOM M YCIIOBUSI BO3ZHUKHOBEHHUS M MpEKpallleHus: TopeHus (moxapa);
O3HaKOMJIEHHE ¢ o0pa3laMi OKCHJIOB U OIMCaHHE UX CBOICTB; MOJIydeHHE, COOMpaHue, paclo3Ha-
BaHHME W M3YUYCHHE CBOMCTB BOJOpOJa (TOpeHue); B3auMoaeicTBre Bojopoaa ¢ okcuaoM menu(Il)
(BO3MOXHO HCITOJIb30BaHUE BUICOMATEPHAIIOB); HAOIOACHUE OOpPAa3I[OB BEMIECTB KOJIUYECTBOM |
MOJIb; HCCIIeIOBaHNE OCOOEHHOCTEN paCTBOPEHUS BELIECTB C PA3IMYHON paCTBOPUMOCTBIO; IIPUTO-
TOBJICHHE PACTBOPOB C OMPEACIEHHOM MAaCCOBOM MOJIEH pAacTBOPEHHOIO BEIIECTBA; B3aWMO/ICH-
CTBHE BOJIbI C METAJUIaMU (HATPUEM M KalbI[MeM) (BO3MOXKHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB);
OTIpeieIeHue PAcTBOPOB KHUCIIOT U IIENIoYeil ¢ MOMOIIbI0 MHAWKATOPOB; HCCIe0BaHUE 00pas3IoB
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB; HAOIIOJCHIE U3MEHEHHUSI OKPACKU MHIUKATOPOB B
pacTBopax KHUCIOT M ILIeNoYel; u3yueHue B3auMonenctsusa okcunaa meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METAJJIaMH, Peakluii HeUTpaau3auu; mojiydeHre HepacCTBOPUMBIX OCHOBaHUH,



BBITECHEHUE OJIHOIO METaJula JIPYruM U3 PacTBOpPA COJIM; PEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10
TeMe «BaykHelIne KJIacChl HEOPraHUYECKUX COCIUHEHUI.

ITepuoauyeckuii 3aKoH M nepuoguyeckas cucrema xumuyeckux diementos /I. M. Menneneesa.
Crpoenue aToMoB. XuMu4eckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH.

[TepBbie MOMBITKN KIACCU(PUKALNN XUMUIECKUX 3JIEMEHTOB. [IoHATHE O rpynmax CXOMHBIX dJie-
MEHTOB (IIIEJIOYHBIC M IIETIOYHO3EMENBHBIC METAILIBI, TaJIOT€HbI, HHEPTHBIC Ta3bl. DJIEMEHTHI, KOTO-
pbie 00pa3yroT aM(pOTEPHBIC OKCHUJIBI M THIPOKCHIBI.

[lepuonnueckuii 3akoH. [lepuoauueckas cucteMa xumuueckux siaeMentoB JI. . Menneneena.
Bunbr Tabmuien «llepuoandeckas cucremMa xumudeckux anemeHToB JI. M. Menpaeneesay. [lepuoas
U rpynnbl. DU3NYECKUN CMBICIT TOPSIKOBOTO HOMEpa, HOMEPOB IEepHU- 0Jia U TPYIIIbI AJIEMEHTA.

Ctpoenune aromMoB. CoctaB aToMHBIX sigep. M3otomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
0007109eK aTOMOB TMEPBHIX 20 XUMUYECKUX 3JIEMEHTOB Mepuoaudeckoit cucremsl [[. M. Menpaenee-
Ba. XapaKTEePUCTUKA XMMHYECKOIO JIEMEHTA MO €ro MOJIOKEHUI0 B nepruoandeckon cucrteme 1. U.
Meunneneesa.

3aKOHOMEPHOCTU U3MEHEHHs paJnyca aTOMOB XMMUYECKUX 3JIe- MEHTOB, METAJUNIMYECKUX U He-
METaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3HavYeHHE TEPUOJIUYECKOr0 3aKOHA W TMEPUOAMYECKOM CHUCTEMbl XUMHUYECKUX SJIEMEHTOB JJIsi
pa3BuTusA Hayku U npaktuku. J[. . MenneneeB — y4€HbIN U IpakIaHNH.

Xumuueckasi CBA3b (MOHHAs, KOBAJICHTHAsS TOJIAPHAS W KOBAJICHTHAS HETOJISIpHAS). DIEKTPOOT-
pHUILIATETEHOCTh XUMHYECKUX JIEMEHTOB.

Crenens oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipoiiecchl OKucaeHus u
BOCCTaHOBJICHHS. OKHUCIIUTEIIH U BOCCTAHOBUTEIIH.

XUMHYECKUN IKCIEPUMEHT: M3ydeHUE OOpa3IOB BEIIECTB METal- JIOB M HEMETAJIOB; B3aHUMO-
JIEWCTBHUE TUAPOKCHUIA IMHKA C PaCTBOPAMHU KHUCIOT M IIEJI0YEH; MPOBEACHUE OIBITOB, MILTIOCTPHU-
PYIOLIUX TPUMEPHI OKUCIUTEIHBHO-BOCCTAHOBUTEIBHBIX PEaKIMi (TOpEHUE, PEaKIMU Pa3I0KEHUS,
COEJIMHEHUS).

MexnpeameTHble CBSI3H

Peanu3zanus MexnpeaMeTHBIX CBs3ed MPU M3YYEHUU XUMHH B 8 Kiacce OCYIIECTBISIETCS Yepes
UCIMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAy4YHBIX MOHATHHA, TaK U TMOHATUM, SBISIOIUXCA CH-
CTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE TTOHSATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIN3, CUH-
TE3, KJ'IaCCI/I(l)I/IKaHI/ISI, NEPpUOANYIHOCTD, Ha6J'IIOI[eHI/IC, OKCIICPUMCHT, MOJACIMPOBAHUEC, U3MCPCHUC,
MOJIEITb, SIBIICHUE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII, PAAUOAKTUBHOCTh, MOJIEKY-
Ja, SJIEKTPUIECKUHN 3apsiji, BEUIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBa, ra3, huznye-
CKH€ BEJIMUMHBI, €IMHUIIBI U3MEPEHHUSI, KOCMOC, TIIIaHEThI, 3BE3/1bI, COJIHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, runpochepa, MUHEpaNIbl, TOPHbIE MOPOJBI, IMOJIE3HBIE HCKOMAaeMble,
TOIJIUBO, BOJHBIE PECYPCHIL.

9 KJIACC

BemecTBo U XuMHYeCcKasi peaknus
Ilepnonnueckuil 3akoH. Ilepunoanyeckas cucrema xumuyeckux snemeHToB /. M. Menneneesa.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX
MePUOJIOB, KaJIHs, KAIBIHSI U UX COCTUHCHUN B COOTBETCTBUU C TIOJIO)KCHUEM DJIEMEHTOB B MEPUO-
JTUYECKON CUCTEME U CTPOEHUEM X aTOMOB.
Crtpoenue BemecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAITHYECKUX PEIIETOK, 3aBUCHMOCTD
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUIa XUMUYECKOU CBSI3H.



Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIECTB (MEXIyHApOHAs U TPUBHAIIbHAS).
XVMHYECKUE CBOMCTBA BELIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKHUX CO eAUHE-
HUM, TEHETUYECKAsl CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccugukanus XUMHYECKHX PEaKIMid O pa3IMyHbIM MpU3HaKaM (TI0 YUCIy M COCTaBy ydacT-
BYIOIIIMX B PEAKIMH BEUIECTB, 0 TEIIOBOMY 3P PEKTY, IO N3MEHEHHIO CTETICHEH OKHCICHUS XUMHU-
YEeCKUX 3JIEMEHTOB, IO 00PATUMOCTH, M0 YYACTHIO KaTajau3aTopa). DK30- U IHIOTEPMUUYECKHE pe-
aKLIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTve 0 ckopocTH XUMHUUYECKOU peakiuu. [TlonaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYE-
cKkuX peakuusax. [IoHsATHE 0 TOMOT€HHBIX U IeTEPOr€HHbIX peakuusx. [louamue o XumMuueckom pas-
Hogecuu. Pakmopwl, GIUAIOWUE HA CKOPOCHMb XUMUYECKOU peakyuu U NoJ0NHCEHUe XUMUYECKO20
pasHosecus.

MexaH13M OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIUN (JIEKTPOHHBIN OaJlaHC OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHOM peakuun). CocTaBieHHE YpaBHEHUM OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIX pe-
aKLUH ¢ UCIOJIB30BaHUEM METO/Ia EKTPOHHOTO OaaHca.

Teopust 31EKTPOIUTUYECKON TUCCOLMALIUK. DJIEKTPOIUTHl U HEAIEKTPOIUThl. KaTuoHsl, aHuo-
Hbl. MexXaHM3M JUCCOLMALMU BEIIECTB C PAa3IMYHBIMU BUAAMU XUMHUYECKOH cBs3u. CTeneHp Juc-
couuanuy. CuibHbIe U calOble 3JIEKTPOJIUTHL.

Peakiiun noHHOro ooMeHa. YClIOBHsI IPOTEKaHUs PeaKLUi MOHHOIO OOMEHa, MOJIHbIE U COKpa-
MIEHHBIE HOHHBIE yYpaBHEHMsI peakiuii. CBONCTBa KUCIOT, OCHOBAaHUHN U COJIEH B CBETE MpeCTaBIIe-
HUI 00 asekTponuTudeckoil nucconuannu. KauecTBeHHble peakuuu Ha UOHBL. [lonamue o cuopo-
Ju3e coeil.

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIJIEHHE C MOJIETISIMU KPUCTANIMYECKUX PEIIETOK HEOpraHu-
YECKUX BEILIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJI0pHaa
HaTpUs); UCCIIEI0BAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peaKklMy OT BO3JAEHCTBUS pa3IMUHBIX
(akTOpOB; HCCIEA0BaHUE IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLUAIINM KHC-
JIOT, LIEeJI04el U coliell (BO3MOKHO MCIIOJIb30BAHUE BHI€OMATEPUAIIOB); MIPO- BEJIEHUE ONBITOB, UJI-
JTIOCTPUPYIOIIMX TIPU3HAKK MPOTEKAHUS PEAKIIMid HOHHOTO 0OMeHa (00pa3oBaHME OCa/Ka, BbIJEe-
HUE ra3a, o0pa3oBaHME BOJbl); OMNbITOB, WUIIOCTPUPYIOIIMX MPUMEPHl  OKHUCIIUTENIb-
HO-BOCCTaHOBUTEJBbHBIX peaKUuil (rOpeHue, peakiuu pasjoKEHUs, COeAMHEHHU); paclio3HaBaHUeE
HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KaUeCTBEHHBIX PEAKIMI Ha MOHBI; pelIeHUue HKCIEepPUMEH-
TaJbHBIX 337124 .

HemeTtasuibl M uX coeinHeHUst

OO6miass xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucinenua. CtpoeHne U (pu3MUecKre CBOWMCTBAa MPOCTHIX BEIIECTB — TajOreHOB. XHUMHUYECKUE
CBOICTBa Ha MpuMepe xJopa (B3aUMOJEHCTBHE C METaUIaMH, HEMETallJIaMy, IejIo4amu). XJIopo-
Bogopoa. CoJisiHasi KUCI0Ta, XUMUYECKUE CBOWCTBA, MOIyYeHUe, npuMeHeHue. JleiictBue xyopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M ueJoBeKa. BaxkHelne XJI0puabl U UX HaAX0XKICHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3MeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapakTep-
HbIe cTeneHu okucieHus. CTpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOpPOJa U
cepbl. AJIOTPOITHBIE MOAU(HUKAIINN KUCIOPOAa U cepbl. XUMHUUYECKUE CBOMCTBa cepbl. CepoBomo-
pol, cTtpoeHue, GuznuecKkue U XuMudeckue cBorcTBa. OKCUABI CEPhl KaK MPEICTaBUTENHN KHCIOT-
HBIX OKcHJ0B. CepHas KHCIIOTa, GU3NYECKUE U XUMUYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTENS
KJlacca KHUCTIOT M crenududeckue). XUMHUECKUE PeaKlhd, JIeXkKallie B OCHOBE MPOMBIIUICHHOTO
crocoba mosydeHus cepHoi kuciotel. [Ipumenenne. Conu cepHON KUCIOTHI, KAUECTBEHHAsS peak-
1us Ha cynabdar-noH. HaxoxaeHnue cepsl U €€ COeIMHEHUI B NMPUPOJIe. XUMUUYECKOE 3arpsi3HCHHE
OKpY’Karollel cpe/ibl COETUHEHUSIMH Cephl (KUCIOTHBIE IO/, 3arpsA3HEHNE BO3TyXa U BOJIOEMOB),
CIOCOOBI €ro Mpe0TBPAIICHHUS.

OO6m1as xapakTepucTuka 3J1eMeHTOB VA-rpymimbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIC
CTETNeHH OKHUCIIECHUS. A30T, paclpocTpaHeHHE B MpHUpoje, PU3NYEecKHe U XUMHUYECKHUE CBOWCTBA.



Kpyrosopot azota B npupoae. AMMHaK, ero (u3nYeckrue U XMMUYECKHE CBOICTBA, MOJIYYCHUE U
npuMeHeHne. Coiau aMMOHHUS, UX (PU3MUECKUE U XUMHUECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeH-
Hasl peakiys Ha MOHBI aMMOHHS. A30THas KHUCJIOTa, e€ MoiydeHue, (PU3nyecKrue U XUMHUYECKUe
CBOIicTBa (00IIME KaK MpeACTaBUTENS Kiacca KUCIOT U cneruduueckue. Mcnonp3oBaHue HUTPATOB
U COJICHi aMMOHUS B KaUeCTBE MUHEPAIBHBIX YIOOpeHUH. XUMHUECKOE 3arpsi3HEHHE OKpY KaroIien
Cpebl COCMHEHUSMH a30Ta (KUCIOTHBIC TOXKAH, 3arPSA3HEHUE BO3/1yXa, MOYBBI U BO0EMOB). Doc-
dop, amutorponnbie Moaupukanuu dpocdopa, puznveckue U XuMuieckue cBoiicta. Oxcun ocdo-
pa(V) u docdopHas kucnora, GU3MUECKUE U XUMHUYECKUE CBOMCTBA, MoixydeHue. Vcrnonp3oBaHue
¢dochaToB B KauecTBE MHHEPAIBHBIX YI0OPCHUN.

OO6mas xapakTepucTuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTep-
HbIE€ CTENEHHM OKHUCICHMs. YTJIEepoJ, alIOTPOIIHble MOAM(UKALNU, pacIpOCTpaHEHUE B IPUPOJE,
¢bu3nyeckre n XuMHUYeckre cBoicTBa. Ancopouus. Kpyroopot yrieposa B npupoae. OKCHIbl yr-
Jaepoja, UX (pU3MUECKUe U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBbIE OPraHU3MBI, [IOJyYEHHE U
IpUMEHEHHEe. DKOJIOTHUYECKUe IMpoOseMbl, CBA3aHHble ¢ okcuaoMm yriuepona(lV); rumoresa rio-
0aJbHOIO MOTEMJICHUs KJIMMaTa; MapHUKOBBIM 3G ¢eKT. YTosibHas KUCI0Ta U €€ Colu, uX (pusnde-
CKHME M XMMHUYECKHE CBOWCTBa, IOJlydeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOo-
HaT-uOHBI. Mcnonp3oBaHue KapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO03sIH-
CTBe.

[TepBoHauasbHbIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KAK O COCAMHEHUSX yriepona (MeTaH,
9TaH, STHJIEH, alleTHUIEH, 3TaHOJ, IIMLEPHH, YKCYCHAasl KUCIIOTA). VX cocmas u xumuyeckoe cmpoe-
Hue. IIpupoiHbIE HCTOYHHUKY YIIJIEBOJIOPOJIOB (YIoJib, IPUPOIHBIN a3, HE(PTH), MPOIYKTHI X MEpe-
paboTKH, UX poJib B OBITY M NMPOMBIIIICHHOCTH. [IOHSATHE O OMOIIOTHYECKH Ba)KHBIX BEHIECTBAX:
KHUpax, Oellkax, yriaeBoJax — M UX POJIM B J)KU3HU 4elloBeka. MamepuanbHoe eouncmeo op2anuye-
CKUX U HEOP2aAHUYECKUX COeOUHEHU.

KpemHuuii, ero ¢usndeckue U XUMHUYECKHUE CBOWCTBA, MONTydYeHUEe U npuMeHeHue. CoeanHeHus
KpeMHus B npupoze. O6mue npecraBienust 06 oxcuae kpemHuss(IV) u kpemuuesoil kuciore. Cu-
JIMKAaThl, UX UCIOJb30BaHUE B OBITY, MEIUIMHE, POMBIIUIEHHOCTU. Baoicheliwue cmpoumenvhble
Mamepuansl: Kepamuka, Cmekio, yemenm, 0emon, sicenezobemon. Ilpobremvr 6e30nacno2o ucnono-
308aHUA CMPOUMENTLHBIX MAMEPUATO8 8 NOBCEOHEGHOU JHCUSHU.

XVUMHYECKUHN 3KCIIEPUMEHT: M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJSTHOU
KHCJIOTHI; MPOBEACHNE KAYeCTBEHHBIX PEAKIMA Ha XJIOPUA-MOHBI M HAONIOJCHHE NMPH3HAKOB HX
NPOTEKAHUS; ONBITHI, OTpaXKarole (pU3NUeCKue U XMMHUYECKHE CBOMCTBA rajIor€HOB U UX COEIU-
HEHMH (BO3MOXKHO HCIOJIb30BAHNE BUEOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMy XJIOpUIoB (ra-
JIOT€HUJIOB); O3HAKOMIIEHHE ¢ oOpa3lamu cepbl U €€ COCAMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHHUE
BUJIEOMATepHajoB); HaOIIoeHUe Mpouecca oOyriMBaHUs caxapa MoJ ACUCTBHEM KOHIEHTPHPO-
BAaHHOM CEpHOM KUCIIOTHI, U3yYEHHE XMMHUYECKIX CBOMCTB pa30aBIeHHON CEpPHON KUCIOTHI, IPOBE-
JIeHHE KaueCTBEHHON peakiiM Ha cyiab(paT-uOH U HaONI0JIeHHE NMpU3HaKa e€ MpOTeKaHMs; O3Ha-
KOMJIeHHE ¢ (PM3NYECKUMHU CBOMCTBAMHM a30Ta, (hocdopa U MX coeAMHEHUH (BO3ZMOXKHO HMCIOIB30-
BaHHE BUJIeOMAaTEepPHAaJIOB), 00pa3liaMH a30THBIX U (ochHOPHBIX YI0OpeHU; moydeHne, cooupanue,
pacrio3HaBaHMUE U W3YYEHHUE CBOMCTB aMMMAaKa; MPOBEJCHNE KAYECTBEHHBIX PEAaKIUii HA HOH aMMO-
HUS U pocdar-uoH U U3ydeHUe MPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBUE KOHIICHTPUPOBAHHON
A30THOM KHUCIIOTHI C MeJbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUANIOB); M3yUEHHUE MoOJIeNei
KPUCTAJUTMYECKUX PEIMIETOK aiMasa, rpaduTta, GyisepeHa; 03HaKOMICHHE C TIPOIIECCOM aJIcoOpOIHnm
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOHCTBOM MPOTHUBOTA3a; TIOJTYYEHUE, COOU-
paHue, pacro3HaBaHHe U M3y4eHHE CBOWMCTB YIJIEKHMCIIOTO rasa; MpOBEJCHHE KaueCTBEHHBIX peak-
Ui Ha KapOOHAT- ¥ CHJIMKAT-WOHBI U M3YyUeHHE TIPU3HAKOB WX MPOTEKaHUs; 03HAKOMJICHHE C TIPO-
IOYKIWEH CHJIMKAaTHOW TPOMBIIIICHHOCTH; PEIIeHHe SKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «Baxk-
HEHWIIne HEMETaJUTbl ¥ UX COSAHMHEHUS.

MeTanibl 1 MX COeTHHEHUS



OO0mast xapaKTepUCTHKa XMMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH UX MOJIOXKECHUS B
NepUOINYECKOr cucrteMe xumuieckux sneMeHToB JI. . MenpaeneeBa u crpoenust atroMoB. Ctpoe-
HUEe MeTajuioB. MeTamnueckas CBsI3b M METAJJIMYECKas KPUCTAJUIMUECKas peleTKa. DIeKTPOXH-
MHUYECKUH psiji HANpsDKEHUH MetamioB. dusnyeckne M XMMUYECKHE CBOMcTBa MeTayuioB. OOmue
CHoCcOOBI MONyYeHHUsT MeTaJIoB. [IoHATHE 0 KOPPO3UK METaJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX
oT koppo3un. CrjiaBsl (CTanb, YyryH, AIOPATIOMUHUMN, OpOH3a) U WX NMPUMEHEHHE B OBITY W MpO-
MBIIIJIEHHOCTH.

[IlenoyHble MeTaJUIBL: MOJIOKEHHE B MEPUOJMYECKONM CHUCTEME XMMHUYECKMX 3yemeHToB [[. .
MeHeneeBa; CTpOEHUE UX aTOMOB; HaxO0KJIeHUE B pupoze. PU3nyeckne 1 XMMUYECKUE CBOKMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIIbl U TUAPOKCUBI HATpUs U Kanud. [IpuMeHeHune 1menouHbix
METAJIOB U UX COECIMHEHUU.

[[{erouHO3eMeNbHBIE METAJIIBI MAarHUM M KAJIBLIUWA: MOJOKEHUE B NMEPUOANYECKON CHUCTEME XH-
Muueckux 35eMeHToB J[. 1. MenneneeBa; cTpoeHue UX aTOMOB; HaXxOoJeHue B npupoje. duznye-
CKHE€ M XMMHUYECKHE CBOWCTBA MarHus M Kajublus. Baxkneinme coequHeHus Kaiblus (OKCUM, TH-
pokcu, conu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUI: TIOJIOKEHUE B MEPUOJUYECKON cucTeMe XuMHuueckux snemeHToB J[. . Menaenee-
Ba; CTPOCHUE aTOMa; HaxOXKJeHUE B mpupoje. Ou3nyeckre U XUMUYECKHE CBOMCTBA AIFOMUHUA.
AmMdoTepHbIe cCBONCTBA OKCHIA U THUIPOKCHUIA ATFOMUHHUSL.

Kene3o: nmonoxeHue B NEpPUOJUYECKON cucTeMe XMMHUueckux anemeHToB [[. M. Menneneesa;
CTPOEHHE aTOMa; HaxoXJeHue B npupoje. Gusnyeckne u XuMU4YeCKue CBOMCTBA xeine3a. OKcupbl,
ruapokcuabl 1 comu xenesza(ll) u sxeneza(Ill), ux coctas, cBOWCTBA U MOTYUYCHHE.

XVUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMu METAJUIOB U CIUIABOB, X (PU3UUYECKU-
MU CBOICTBaMH; U3y4€HHUE PE3YJIbTATOB KOPPO3UH METAIIIOB (BO3ZMOXKHO HCII0JIb30BAHUE BHJIEOMa-
TEpPUAJIOB), OCOOCHHOCTEN B3aMMOJECHCTBUS OKCHJAa KaJbLUs U HATpus C BOAOH (BO3MOXKHO HcC-
[10JIb30BAHNE BUJICOMATEPHUAIIOB); UCCIIEA0BAHNE CBOMCTB jKECTKOM BOJIBI; IIpOLIECCa TOPEHUs Kelle-
3a B KHCIIO- pojie (BO3MOXKHO MCIIOJIb30BaHHE BHUEOMATEPHANIOB); NMPU3HAKOB IMPOTEKaHUs Kaye-
CTBEHHBIX pEaKIMi Ha MOHBI (MarHus, Kajablus, adtoMuHus, nuHka, xenesa(ll) u xeneza(lll), me-
mu(1l)); nabmroneHue U onMcaHue MPOIECCOB OKpalIMBaHUS IJIAMEHU MOHAMH Ha-TpUs, Kalaus U
KaJuplusl (BO3MOXKHO MCIIOJIb30BaHME BHUIEOMATEpUAJIOB); HCCIEAOBAHHE aM(POTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMUHHS W THJIPOKCHJA LHMHKA; PELICHUE SKCIEPUMEHTAIbHBIX 3a1ad II0 TEMeE
«BaxkHenmme MEeTaJlIbl U UX COEAUHEHHUS .

XuMHuS H OKpY/KaWOWIas cpea

Hosrle MaTCpurajibl U TCXHOJOI'NH. BCHIGCTBa U MaTcpualibl B HOBCGI[HGBHOﬁ KHU3HU YCIIOBCKA.
Xumus 1 310poBbe. bezonacHoe ncnoib30BaHKE BEIIECTB U XMMUYECKUX peakuuil B ObITy. [lepBas
10- MOIIb IIPY XUMHUYECKUX 0XKOraxX U OTPaBICHUSAX.

XUMHUECKOE 3arps3HEHUE OKpYXKarolled cpeabl (IpelesbHas JOMyCTHMas KOHIIEHTpalus Be-
mectB — [1/IK). Ponb XuMum B pelieHMH 3KOJIOTHUECKUX MTPOOIIEM.

XUMHUUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB MaTepHalloB (CTEKJIO, CILJIaBbl METAJJIOB, IO-
JMMEpHbIE MaTepHaIIbI).

Me:xnpeameTHbIe CBSA3H

Peanu3zanus MeXNpeaMETHBIX CBA3€H NMPHU M3YYEHMHM XMMHH B 9 Kilacce OCYIIECTBIISIETCS YEPE3
UCITOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U TOHATUH, SBISIOMIMXCS CH-
CTEMHBIMU JJI1 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAy4HBIH (DaKT, rUIOTe3a, 3aKOH, TEOpHUs, aHaJIU3, CHH-
Te3, KJIacCU(pHKAIMS, TePUOJUYHOCTb, HAOIIOJCHNE, SKCIIEPUMEHT, MOJECIUPOBaHUE, U3MEPEHHE,
MO/IEIIb, SIBIIEHUE, TAPHUKOBBIA 3PQEKT, TeXHOIOrHs, MaTepuaibl. du3nka: MaTepus, aToM, HJIEK-
TPOH, IIPOTOH, HEUTPOH, UOH, U30TOI, PAAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3aps, Mpo-
BOJIHUKH, IOJTYIPOBOIHUKH, AUIIEKTPUKH, (POTOIITEMEHT, HHIUKATOP, BEIIECTBO, TeNO, 00BEM, ar-



peraTHOe COCTOSTHHE BEIECTBa, Ta3, PaCTBOP, PACTBOPHUMOCTb, KPHUCTAIITUYECKasi PEHIETKA, CIUIABBI,
¢u3nuecKkue BENIWYHMHBI, €IUHHUIBI HU3MEpPEHHs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Conuue.

Buonorusi: ¢orocunTes, Apixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIE YI0OpEHHS, MHUKpO-
AIIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MHHEpPAIBI, TOPHBIE TOPOJIBI, IMOJIE3HBIE HCKOMAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

KypcuBom 0603Ha4YeH y4eOHBIH MaTepuai, KOTOPBIA U3y4aeTcsi, HO HE BBIHOCHTCS Ha MPO-

MEXYTOUHYIO U UTOTOBYIO aTTECTALIUIO.

3. HnarmpyeMble Pe3yJbTaThbl U3YUYCHUSA yqeﬁnoro npeamMmera «XHMHSD»

M3yueHre XMMHHM B OCHOBHOM IIKOJI€ HAIPaBJICHO HAa JOCTH)KEHHE O0YYarOIIUMHUCS JTUYHOCTHBIX,
METaNpeIMETHBIX U MIPEIMETHBIX PE3YyJIbTATOB OCBOEHUS yUEOHOIO IpeIMETa.

JIMYHOCTHBIE pe3yabTaThbl

JIn4yHOCTHBIC PE3YyIbTAThl OCBOCHUS ITPOrpaMMbl OCHOBHOI'O 061]_[61"0 O6paSOBaHI/Iﬂ JOCTHUI'alOTCA B
Xozae O6y‘leHI/I${ XUMHUHU B CAMHCTBC yqe6H0171 U BOCIIMTATENILHON JIEATSILHOCTH OpFaHI/ISaHI/II/I B CO-
OTBCTCTBHUH C TPpAAUIHUMOHHBIMHU pOCCHﬁCKHMH COMOKYJIIbTYPHBIMH U OYXOBHO-HPABCTBCHHBIMU
HCHHOCTAMMU, IMPHUHATHIMU B 06H_IeCTBC [IpaBuJIaMyd U HOpMaMH IIOBCACHUSA, U CHOCO6CTBYIOT Ipo-
neccaM CaMOITIO3HAaHUA, CaMOPA3BUTHUA U COLlMAIU3alluA 06yqafom1/1xc;{.

JIn4yHOCTHBIC PE3YJIbTAThI OTPAKAIOT C(I)OpMI/IpOBaHHOCTB, B TOM 4YHCJIC B 4aCTHU:

Hampuomuuecxozo eocnumaHuAn

1)

[IEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaCJIEUIO, TIOHUMAaHUS 3HAUEHUs XMMHUYECKOM HayKH B )KM3HU COBPEMEHHOI'O O0ILECTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEPHOI MH(pOpMaIuell O MepeioBbIX JOCTUKEHUSAX U OTKPBITH-
X MHUpPOBOM M OTEYECTBEHHON XHMHH, 3aWHTEPECOBAHHOCTH B HAay4YHbIX 3HAHHUSIX 00
YCTpPOMCTBE MUPA U OOIIECTBA;

I'pascoanckozo eocnumanus

2)

IIPEACTABJICHNUS O COLMAIBHBIX HOPMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUN B KOJI-
JIEKTUBE, TOTOBHOCTU K Pa3HOOOpa3HOI COBMECTHOM AESTENbHOCTH NPHU BHINOJIHEHUH y4eO-
HBIX, TIO3HABATEJbHBIX 3a/1a4, BBIOJHEHUN XUMHYECKUX SKCIIEPUMEHTOB, CO3/aHUU y4eOl-
HBIX IIPOEKTOB, CTPEMIICHHMS K B3aUMOIIOHMMAHUIO M B3aWMOIIOMOILM B IIPOLECCE ITOU
y4eOHOI N1esTeNbHOCTH; TOTOBHOCTH OLIEHHWBATh CBOE MOBEIEHUE U MOCTYIKHU CBOUX TOBa-
pHULIEH C MO3ULIMKA HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHHUS IOCIEACTBUMN I10-
CTYIIKOB;

l[ermocmu HAYUYHO020 NOZHAHUA

3)

4)

MHPOBO33PCHUYCCKUX Hpe,Z[CTaBJ'ICHI/Iﬁ O BEIIECTBE U XUMHYSCKOMU pCaKknuu, COOTBCTCTBYIO-
X COBPCMCHHOMY YPOBHIO Pa3BUTHUA HAYKU U COCTABJIAKOIINUX OCHOBY IJId NMOHUMAHUA
CYIIHOCTHU Haquoﬁ KapTUHBI MHpPA; HpC,Z[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTIX pa3s-
BUTHUS ITPUPOABI, B3AUMOCBA3AX YCIIOBCKA C HpHpOI[HOﬁ CpC,Z[OfI, O pOJit XUMHHU B TIO3HAHWUU
9THUX SaKOHOMepHOCTCﬁ;

IMMO3HABATCIIbHBIX MOTHBOB, HAIIPABJICHHBLIX HA IMOJIYYCHHUEC HOBBIX 3HAHUM 110 XHUMUH, HEO0-
XOJUMBIX IJIs 00BSICHEHHS Ha6J'IIOIIaeMBIX mponeccoB u }IBHeHHﬁ;



5)

6)

MO3HABATEIBHOM U MHPOPMALMOHHOW KYJIBTYpHI, B TOM UYHCIJI€ HABBIKOB CAMOCTOSITEILHON
paboThl ¢ y4eOHBIMU TEKCTaMHM, CIPABOYHOM JIUTEPATypOil, TOCTYIHBIMH TEXHHUYECKHUMHU
CpeACcTBaMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

WHTEpeca K 00YYCHHUIO U MTO3HAHUIO, TI0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K Ca-
MOOOpa30BaHUIO, UCCIIEIOBATEIBCKON EATEILHOCTH, K OCO3HAHHOMY BbIOOPY HAIpaBJICH-
HOCTH M YPOBHS 00yUYCHHMS B JalIbHCHIIIEM;

Dopmuposanus Kyibmypsl 300p06bs

7)

OCO3HAHUS IICHHOCTH XU3HU, OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3JI0POBBI 00pa3 >KW3HU, OCO3HAHWSI TOCICJCTBUNA W HEMPHUATUS BPEIHBIX MPUBBIUCK
(ymoTpeOaeHus: aJKoroysi, HAPKOTUKOB, KYPEHHs), HEOOXOIUMOCTH COOIOACHUS TPaBHII
0€30MacHOCTH NP OOPALICHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U peaTbHOMN KH3HHU;

Tpyoosozo éocnumanus

8)

MHTEpeca K MPaKTHYECKOMY U3YyUeHHIO MPOodeccuil U Tpyaa pa3indHOTo poja, YBaXKEHHUS K
TPYLy U pe3yJbTaTaM TPYAOBOU AESITEIBHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS IIpEI-
METHBIX 3HaHUN 10 XMMHHU, OCO3HAHHOI'O BHIOOpA MHIAMBMYalbHON TPAaeKTOPUHU MPOAOJI-
XKEeHHUs 00pa30BaHUS C y4€TOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMMH, OOIle-
CTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yCHEUHOM NpoPecCUOHANIbHON NEATENbHOCTH U
pPa3BUTHUSI HEOOXOJAUMBIX YMEHHM, TOTOBHOCTb a/lalTUPOBATHCS B NMPO(PECCHOHAIBHON Cpe-
ag,

AKonozuuecxkozo socnumanus

9)

HKOJIOTUYECKU 11€J1eCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, IOHUMAHUS LIEHHOCTH 30pOBOro U 0e3omacHoOro odpasza xus3-
HU, OTBETCTBCHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M IICHXHUYECKOMY 3JI0pO-
BbI0, OCO3HAHUS IIEHHOCTH COOJIIO/ICHUS MPaBU 0€30MacHOr0 MOBEASHUS NP padoTe C Be-
LIECTBAMU, a TAKXKE B CUTyalUsIX, YIPOKAIOLIKX 3JOPOBbIO U )KU3HU JIOJEH;

10) CIIOCOOHOCTH MPUMCHATH 3HAHUS, TTOJYUYACMbIC IIPHU U3YUCHUN XUMHHU, AT pCIICHUA 3a/iaY,

CBsA3aHHBIX C OKPY)KaIOH_[eﬁ HpI/IpO,Z[HOﬁ cpenoﬁ, TIOBBIICHUA YPOBHSA AKOJIOTUYECKOM KYJIb-
TYpPbI, OCO3HAaHHA r100aIbHOTO XapaKkTepa 3KOJOTHYCCKUX HpO6J’I€M u HYTeﬁ HUX pCHICHUMA
MoCcpeaACTBOM METOJI0OB XUMHUH,

11) 9KOJIOTUYCCKOI'0 MBINUICHUA, YMCHHUSA PYKOBOJACTBOBATHCSA UM B HO3H8.BE[TCJ'II>HOI>1, KOMMY-

HUKAaTUBHOM M COIMAJIbHOW MPAKTHUKE.

MeTaHp('J}IMeTHI)Ie PeE3yJabTaThl
B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIIAIOT 3HAUYUMBIC IJI4 q)OpMI/IpOBaHI/Iﬂ MHPOBO3-

3peHus o0leHayYHbIE TOHATHS (3aKOH, TEOPHUsl, IPUHIIMII, TUIIOTE3a, (PAKT, cucTeMa, IpoIecc, dKC-
NEePUMEHT U JIp.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMpeAMETax M Mo3-
BOJISIFOT Ha OCHOBE 3HAHUU U3 ATHX MpeIMeTOoB (OPMHUPOBATH MPEJACTABIECHNE O LEIOCTHOW Hayd-
HOM KapTHHE MUpa, U YHUBEpCaJbHbIe yueOHbIe NEHCTBUS (MO3HABATeNbHbIE, KOMMYHHUKATHUBHBIE,
pETryJIsTUBHBIE), KOTOpbIe 00ecreunBaoT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY ILTa-
HUPOBAHMIO U OCYLIECTBICHUIO YU€OHOH IEATETbHOCTH.

MeTaHpe,Z[MCTHLIC PE3YyIbTaThl OCBOCHUMA O6p8.30B8.TCJ'IBHOI>i OporpaMMmsbl II0 XUMHUHN OTPAKAKOT

OBJIAJICHNEC YHUBEPCAJIbHBIMHA IMO3HABATECJIbHBIMH IleﬁCTBI/IﬂMI/I, B TOM YHCIJIC:

bazoevimu nozuueckumu oeiicmeuamu

1)

YMEHUEM HUCII0JIB30BATh MPUEMBI JIOTUYECKOI0 MBIIIJICHUS IIPU OCBOCHUU 3HAHUM: PACKPBI-
BaTb CMBIC]I XMMHYECKHX MOHITHM (BBLACIATh UX XapaKTEPHbIE NPU3HAKH, YCTaHABIMBATh
B3aUMOCBSI3b C JIPYTMMHU MOHSATHIMH), UCTIOIb30BATh MOHATUS 1751 OOBSCHEHUS OTAEIbHBIX
($akTOB M SBIEHMIA; BHIOMPATh OCHOBAHHS M KPUTEPUH UI KIACCU(PUKALUU XUMHUYECKHX



2)

BEILECTB U XUMUYECKHUX PEaKLMil; yCTaHABIUBATh IIPUYMHHO-CICACTBEHHBIE CBSA3H MEKIY
00BEKTaMU U3YUYCHHS; CTPOUTD JIOTHUECKUE pacCyKIeHUs (MHIyKTUBHBIC, 1eTyKTUBHBIE, 11O
AQHAJIOTHUH); JAEJIaTh BBIBOJBI U 3aKJIIOUEHUS;

YMEHHMEM INPUMEHSTH B IIPOLIECCE MO3HAHMSI CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb-
3yeMble B XUMHUH, PeoOpa3oBhIBaTh HIMPOKO NMPUMEHSEMbIe B XMMHHM MOJIEIbHBIC TpPe/l-
CTaBJICHHUS] — XUMHYECKUH 3HAK (CHMBOJ 3JEMEHTa), XUMHUYecKass popMmylia U ypaBHEHHE
XUMHUYECKON PEaKIUu — TNPU PEUICHUH y4eOHO-ITO3HABATEIbHBIX 33Jad; ¢ y4ETOM ITHUX
MOJEIIBHBIX IIPEICTABICHUHN BBIABIIITh U XapaKTEpU30BaTh CYILECTBEHHBIC IIPU3HAKU HU3Y-
4aeMBIX 00BEKTOB — XUMHUYECKHX BEIIECTB M XMMHUYECKHX PEaKIil; BBIABIATH OOIIHE 3a-
KOHOMEPHOCTH, ITPUYMHHO-CJICACTBEHHBIE CBSI3U U IIPOTUBOPEYMS B U3y4aEMBIX IIpolieccax
U SIBJICHUSIX.

Ba3zoevimu uccnedosamenvckumu oeicmeuamu

1)

2)

YMEHUEM HCII0JIb30BaTh IIOCTABIICHHBIE BOIPOCHI B KA4e€CTBE MHCTPYMEHTA IO3HAHUSA, a
TaK)K€ B KaY€CTBE OCHOBBI JJis (HOPMUPOBAHMSI TUIIOTE3BI 110 NPOBEPKE MPABUIBHOCTH BbI-
CKa3bIBAEMBIX CYXICHU;

nproOpeTeHne onbiTa M0 IIAHUPOBAHUIO, OPraHU3alMK U IMPOBEICHUI0 YYEHUYECKUX JKC-
NEpPUMEHTOB: YMEHHE HalOJ0JaTh 3a XOJOM Ipolecca, CaMOCTOSTEIbHO HMPOTHO3HPOBAThH
ero pesyabTar, (OpMyJIHpOBaTh OOOOLIEHHS M BBIBOJBI MO pPE3yIbTaTaM IPOBEAEHHOTO
OIIBITA, UCCIIEIOBAHNUS, COCTABIATH OTUET O MPOJIEIaHHON padoTe;

Pabomoii ¢ ungpopmauuer

1)

2)

3)

yYMEHHUEM BbIOUpATh, aHAJTU3UPOBATh U MHTEPIIPETUPOBATh UHPOPMALIMIO Pa3IMYHBIX BUJIOB
U GOopM IpEeCTaBICHUS, MOITY4aeMYI0 U3 Pa3HbIX UCTOUYHUKOB (HAYYHO-TONYJISIpHAs JIUTE-
paTypa XUMHUYECKOT0 COJIepKaHMsl, CIIpaBOYHbIe ITocoOus, pecypcel HTepHETa);

YMEHHUEM NPUMEHSTh Pa3IudHble METOJIbl M 3aIPOChI IIPU MOUCKE U 0TOOpe MH(DOPMALIUK U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOIUMBIX Ul BBIMOJHEHUS YUeOHBIX M MO3HABaTEIbHbBIX
3aJa4 ONpeAeNEéHHOTO TUMA; TpUOOpETEeHHEe OIbITa B 00JACTH MCIIOJIb30BaHMsI MHPOPMALIH-
OHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYpOl aKTUBHOIO HMCIIOJIb30BaHUS
Pa3IUYHBIX MMOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJIBHYIO (OpMy Mpea-
CTaBJICHUs MHGOpPMAlMU U WUIIOCTPUPOBATh pPELIaeMble 33/7a4d HECIOXHBIMU CXEMaMH,
Juarpammamu, Ipyrumu popmamu rpaduku 1 X KOMOMHAIUSAMU;

YMEHHUEM UCHOJIb30BATh U aHAJTM3UPOBATh B IIpoLecce YUeOHON U MCCIEeI0BATENbCKON Jes-
TEIbHOCTU MH(OPMALIMIO O BIUSHUU IPOMBIIIJIEHHOCTH, CEJIbCKOTI0 X035ICTBa U TPAaHCIOP-
Ta Ha COCTOSIHUE OKPYXKAIOIIEH IPUPOIAHOM CPEIbl;

Yuueepcanvnvimu Kommynukamugnvimu oelicmeuamu

1)

2)

3)

YMEHHUEM 3a/1aBaTh BOIPOCH! (B XO0JI€ JUANIOTa W/WIIA TUCKYCCHUM) TIO CYIIECTBY 00CYXae-
MOM TeMbl, POPMYIUPOBATH CBOU MPEIOKEHUS] OTHOCUTENIHO BBITIOJHEHHS MPEAIOKEeH-
HOM 3a71a49M;

YMCHUA NPEACTABIIATE MOJYUYCHHBIC PE3YJIbTAThI O3HaBaTeIbHOMN ACATCIIBHOCTH B YCTHBIX
N TIMCBbMCHHBIX TCEKCTaX; A€JaTb MNPE3CHTAUWIO PE3YJIbTATOB BBLIMIOJIHCHUSA XHUMHUYCCKOI'O
DKCIIepUMEHTa (JIabopaTOPHOTO OMBITA, JIAOOPATOPHOU PabOTHI IO UCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEJILHOM U HC-
CIIeJTOBATEIILCKON JIEATEIPHOCTH TPU PENICHHH BO3HUKAMOIIUX MPOOJIeM Ha OCHOBE yuéTa
OOIINX WHTEPECOB U COTJIACOBAHUS MO3UIMI (00CYXIeHUsI, 0OMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAIUS COBMECTHBIX JIEHCTBUH, ONpeie]ICHHe KPUTEPUEB IO OIIEHKE Kaue-
CTBa BBITIOJTHEHHOW paObOTHI U IPYTHUE).

Yuueepcanvnuvimu pezynamugnsimu oeiicmeuamu



1)

2)

YMEHHMEM CAMOCTOSATEIBHO OIPENEIATh LENIN NEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTH, BHIOMPATH
HanOosnee 3PPeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U MO3HABATENbHBIX 33]a4, KOPPEKTH-
pOBaTh NPENIOKECHHBIA aJTOPUTM ACUCTBUM IIPU BBIIOJIHEHUU 33JJaHUN ¢ y4ETOM IOJIyYe-
HUS HOBBIX 3HAHUH 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEaKIHIX;

YMEHHMEM HCIO0JIb30BATh U aHAJIN3UPOBATh KOHTEKCTBHI, IPEIJIaraeMbI€ B YCIIOBUH 33JaHUM.

IIpeameTHbIe pe3yabTaTh

B coctae mpeaMETHBIX Pe3yabTaTOB IO OCBOCHHIO O0S3aTEIBLHOTO COACPKAHUS, YCTAHOBICHHOTO
JIAHHOM MpHUMepHOM pabodell mporpaMMoil, BBIIEISIOT: OCBOCHHBIE O0YYalONIMMKCS Hay4yHbIE 3HA-
HUS, YMEHUS U CIIOCOOBI IeUCTBUH, crienuduyecKue uisl peIMeTHON obmacTu «XuMHUsl», BUABI J1esi-
TETHHOCTH TI0 TIOTYYEHUIO HOBOT'O 3HAHUS, €T0 HHTEPIPETAINH, TPEOOPA30BAHUIO M IPUMEHEHHIO B
Pa3TUYHBIX YI€OHBIX U HOBBIX CHTYAIIUSX.

[TpenMeTHBIC Pe3yIbTAThI MIPEICTABICHBI IO TOJIaM O0YUEHUS U OTPAKAIOT C(HOPMHUPOBAHHOCTh
y 00yJaromuxcs CIeAYIOMUX YMEHHIA:

8 KJTACC

1)

2)

3)

4)

5)

6)

7)

8)

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATUMH: aTOM, MOJIEKYJIa, XUMUYECKUH dJie-
MEHT, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPO/IHAS U HEOAHOPOJHAs), Ba-
JIEHTHOCTb, OTHOCUTEJIbHASL aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast 101l XMMUYECKOT'0 3JIEMEHTa B COEMHEHUH, MOJIIPHBII 00BEM,
OKCHJ, KMCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYE-
CKas peakius, Kiaccuukanus peakluuil: peakiuy COeMHEHUs, peaKkuy pPa3IoKeHHs, pe-
aKLUHU 3aMEIICHUs, peakiuy oOMeHa, 3K30- U SHAOTEPMHUECKUE PEaKIHH, TEMI0BOH 3¢-
(dexT peakiuu, SApO aToMa, IEKTPOHHBIN CIIOM aToMa, aTOMHasi OopOUTalb, paAuyc aroma,
XUMHUYECKasl CBA3b, MOJSPHAS U HENOJIsIpHasi KOBAJEHTHAs CBSI3b, MOHHAS CBSI3b, NOH, KaTH-
OH, aHUOH, PACTBOP, MaccoBas J10Jis BeLIeCTBa (IIPOLIEHTHAs! KOHIIEHTpAIsl) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUH (CM. M. 1) U NMpUMEHATH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJUKY JJIi COCTaBJICHUs (OPMYJ BELIECTB U YpaBHEHHM
XUMUYECKHUX PEAKIINN;

OTNpEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX; CTEIIEHb OKHUCIIE-
HUS JIEMEHTOB B OMHAPHBIX COECIUHEHMSX; MPUHAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COeIUHEHUN 1o (hopmyiaM; BUJI XMMHUYECKOUN CBsI3U (KOBaJEHTHAs M UOHHAs) B He-
OpPraHUYECKUX COEAVHECHHUSAX;

pacKkpbIBaTh CMBICI nepuoaudeckoro 3akoHa /. MI. MenzaeneeBa: 1eMOHCTPUPOBATh NOHU-
MaHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX IOJIOKEHUS B
NEPUOANYECKON CUCTEME; 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKoHa ABOraapo;

OIKCHIBATh M XapaKTEePHU30BaTh TAOIMYHYIO (POPMY MEPHUOJUUECKON CUCTEMBl XMMHYECKHX
3JIEMEHTOB: pa3IMyaTh MOHATHUS «IJIaBHAs MOArpynna (A-rpymnmna)» U «mo0ouHas moaArpymn-
na (b-rpymnmna)», mansie 1 O0JbIINE IEPUOJIBI; COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS
B Tabmuue «[lepuoanueckas cucrtema xumuyeckux anemeHToB J[. . MenneneeBa» ¢ ymc-
JIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij A/1-
pa, o0I11ee YMCIIo 3JIEKTPOHOB M paclpeieIeHUe UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTbI; HEOPraHWYECKUE BEIEeCTBA; XMMUUYECKUE pe-
ak1uu (Mo YMCITy U COCTAaBY YYacTBYIOIIMX B peaKLUU BELIECTB, MO TEIJIOBOMY 3 (DEKTY);
XapaKTepu30BaTh (OMUCHIBATDH) OOIIME XUMUYECKUE CBOMCTBA BELIECTB PAa3INYHBIX KIacCOB,
MOJTBEPIK/1asl ONMHCaHUE MPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XMMH-
YECKUX PEaKIHii;



9) mpOrHO3upoBaTh CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAaYeCTBEHHOI'O COCTaBa; BO3-
MO>KHOCTHU MPOTEKAHUS XUMUYECKUX MTPEBPAILICHHUIN B pa3JIMUHbIX YCIOBHSIX;

10) BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 dJIeMEHTa 1Mo (opMyJie COSIUHECHISI; MAaCCOBYIO JIOJIFO BEUIECTBA B PACTBOPE;
IIPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOU peaKlvH;

11) npuMeHSITh OCHOBHBIE OTEpAIlMK MBICIUTEILHOM JCATEIBHOCTH — aHAJINU3 U CHHTE3, CPaB-
HEHUEe, 0000IIeHrne, CHCTEMAaTU3allhilo,  KIACCU(PUKALMIO, BBISBICHHE  MPUYHH-
HO-CJIEJICTBEHHBIX CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BELIECTB M XUMHYECKHX PEaKLUU;
€CTECTBCHHO-HAYYHBIC METOJbl IMO3HAHUS — HAOIIOJCHHUE, U3MEPECHUEe, MOJCIUPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICICHHBIN);

12) cieoBaTh MpaBHiIaM IOJIb30BAHUS XHMHUYCCKON TOCYI0N M JabopaTOpHBIM 000PYI0BaHH-
€M, a TaKKe IpaBuiIaM oOpaIeHus ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSMH TIO BBI-
MOJTHCHHIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOJYUYECHUIO U COOMPAHMIO Tra3000pa3-
HBIX BEIIeCTB (BOAOPO/A U KHCIIOPO/a), MPUTOTOBJICHUIO PACTBOPOB C OMpeeIEHHON Mac-
COBOM J10JIe€ll paCTBOPEHHOIO BEIIECTBA; MJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE IKCIIEPU-
MEHTHI 110 PAcO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C IIOMOIIBIO WHIUKATOPOB (JIaK-
Myc, GpeHondranenH, METHIOPAHX U JIp.).

9 KJIACC

1) packpbiBaTh CMBIC] OCHOBHBIX XMMHYCCKUX MOHSITHUN: XUMHUYCCKHI JJIEMEHT, aTOM, MOJIe-
KyJla, UOH, KATUOH, aHHOH, [IPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, BAJIEGHTHOCTb, 3JIEKTPO-
OTPULATENIBHOCTb, CTENIEHb OKUCIICHHSI, XUMUUECKasl peaKus, XUMUYECKas CBSI3b, TEIIOBOM
3 EeKT peakyu, MOJIb, MOJSIPHBIA 00BEM, PACTBOD; IMEKTPOIMUTHI, HEIJICKTPOIHUTHI, IJICK-
TPOJIUTUYECKAS JUCCOLMUAINS, PEaKIIMM HOHHOTO OOMeHa, 00paTHUMbIe U HEOOpaTHUMBIE pe-
aKILIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUC-
JICHHE U BOCCTaHOBIICHUE, AJJIOTPOINHUS, aM(POTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAS,
MOHHAas, MeTaJuIn4yecKas), KpucTajuinyeckas pemérka, KOppo3us METayIoB, CIUIaBbl; CKO-
POCTh XUMHUECKON pPeaklny, pesesibHo Jonyctumas konnentpauus (I11K);

2) WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUAX MOHATHIA (CM. 11.1) ¥ IPUMEHSITH 3TH
MOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUI;

3) HCHoNB30BaTh XMMHUYECKYIO CUMBOIIUKY JJIsl COCTaBJICHHs (JOPMYI BELICCTB M ypaBHEHUIl
XUMHUYECKHUX PEaKIIHii;

4) onpenensTh BaJCHTHOCTh U CTENCHb OKUCICHHS XUMUYECKHX JJIEMEHTOB B COCAMHECHUSIX
Pa3IMYHOTO COCTaBa; MIPUHAUIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIacCy COEIMHEHUN 110
dbopMynaM; BUJI XUMUYECKON CBS3U (KOBaJIGHTHAs, MOHHAs, METAJNTHYECKas) B HEOpraHuye-
CKUX COEIMHEHMSX; 3aps/ MOHa N0 XUMHUYECKOU (popMyie; XxapakTep cpelibl B BOJHBIX pac-
TBOPAaX HEOPTraHUYECKUX COECTUHEHUH, TUIl KPUCTANINYECKON pelETKU KOHKPETHOTO Bellle-
CTBa;

5) packpsIBaTh CMBICT Meproanyeckoro 3akona J[. M. MenpgeneeBa u AeMOHCTPHPOBATH €T0O
MOHMMAaHUE: ONMUCHIBATh U XapaKTepU30BaTh TAOIMYHYIO (POPMY MEPHUOIUUYECKON CHCTEMBI
XUMUYECKHUX DJIEMEHTOB: Pa3INdaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnma)» u «mobod-
Has noarpynna (b-rpymnmna)», manbie 1 60bIINE EPUObI; COOTHOCUTH 0003HAUYEHUs, KOTO-
pble UMEIOTCS B NEPUOJUYECKON TaOJIHIIe, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHS aTo-
MOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1apa, 00Ilee YnciIo 3JIEKTPOHOB U pacipese-
JIeHHE MX IO AJIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOICTB 2JIEMEHTOB U UX COETUHEHUI B MpeJienax MalbIX MEPUOJIOB U TJIaBHBIX MOATPYII C
y4€TOM CTPOEHUS UX aTOMOB;

6) xmaccuduIMpoBaTh XMMHUUYECKHE JIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XMMUYECKUE pPe-
aKIuy (10 YMCIYy M COCTABY YYaCTBYIOIIUX B PEAKLIMHU BEILECTB, [0 TEIUIOBOMY 3 (deKTy, 1o
WU3MEHEHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX AJIEMEHTOB);



7) XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XMMHUYCCKIE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPIK/Iasi OMUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIO-
HIMX XUMAYECKUX PEaKLIUM;

8) cocraBiATh YpaBHEHUS AJICKTPOIMTUYCCKON IMCCOIMAIIMN KUCIIOT, IEI0YeH U COJIeH; moJI-
HbIE U COKpAlIEHHbIE YPaBHEHHUS PEaKIMii MOHHOTO OOMEHa; ypaBHEHMS peakiuil, Mmoj-
TBEPKJIAIOLIUX CYIIECTBOBAHNE FEHETUUYECKOM CBS3M MEK/Y BEIIECTBAMU Pa3IMYHbIX Kilac-
COB;

9) packpbIBaTh CYIIHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM COCTaB-
JICHUS DJIEKTPOHHOTO OajaHca 3TUX PEaKIUi;

10) nporuo3upoBaTh CBOWCTBA BELICCTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXKHOCTH MPOTE-
KaHUSI XUMUYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBUSAX;

11) BBIYKCIIATH OTHOCUTEIIHLHYIO MOJICKY/SIPHYIO M MOJISIPHYEO MacChl BEIIECTB; MAaCCOBYIO JIOJTIO
XUMHYECKOT0 3JIEMEHTa 1o (opMyJie COSIMHEHHSI; MaCCOBYIO JIOJIFO BEUIECTBA B PAcTBOPE;
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU pEaKIIVH;

12) cnemoBaTh MpaBUIaM IMOJB30BAHUS XMMHUYECKON MOCYION U J1ab0paTOpHBIM 000PYI0BaHH-
eM, a TaKXke MpaBuiiaM oOpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C UHCTPYKLUSIMHU 10 BBI-
MOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHUIO M COOMpPaHHUI0 ra3000pas-
HBIX BEIIECTB (AaMMHAaKa U YIJIEKHCIIOTO rasa);

13) npoBOIUTH peaKIny, MOATBEPIKIAMOIINE KAYSCTBEHHBIH COCTAB Pa3IMUYHbBIX BEIIECTB: pac-
MO3HABaTh OMNBITHBIM IMyTEM XJIOpUI- OpomMuA-, HOAUA-, KapOoHat-, docdar-, cuIukar-,
cynbhar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS U HWOHBI M3YYCHHBIX METAJUIOB, MPHUCYT-
CTBYIOILIME B BOJIHBIX PACTBOpPaX HEOPraHMUECKUX BEILECTB;

14) nprMEHSTh OCHOBHBIC ONEPAIMH MBICIUTECIBHON JACATSIBHOCTH — aHAJIM3 U CUHTE3, CPaB-
HeHue, 00001IeHNe, CUCTEMAaTU3ALUIO0, BBISIBJICHUE IPUYUHHO-CIIEACTBEHHbBIX CBSI3eH — IS
U3YYEHHUs CBOMICTB BEILECTB M XUMHUYECKUX PEAKINIl; €CTECTBEHHO-HAYyUYHbIE METOJIbI I0-
3HaHMs — HaOJI0/IeHNe, U3MEPEHHE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (peabHbId U MBICIICH-
HBIN).



4, KajgenaapHo-TeMaTH4ecKoe IVIAHUPOBaHUeE MO XUMHUM 8 KJ1acc
2 yaca, 68 yacos

[Ipumepubie  Temsl, | OCHOBHOE coJiep)KaHue OcHOBHBIEC BUJBI JCATEIBHOCTH 00y- | Buasl KOHTpOIIS Hcnonvzoseanue
packpblBaroIUe JaH- YarOIINUXCS obopyoosanusn
HBI1  pasjgen  mpo- «Touka pocmay»
rpaMMbl, U KOJIMYE-

CTBO 4YacOB, OTBOJHU-

MO€ Ha UX U3Y4YEHUE

Paznen 1. IlepBonauanbubie xumuueckue noustus (20 u)

Tema 1. Xumua — | [Ipenmer xumuu. Posib XxumumM B KuU3HU | PackpbiBaTh CMBICI H3Y4aeMbIX I10- Hudposas ado-
BakHasi 00JIacTh ecTe- | yeloBeka. XUMHs B CUCTeMe HayK. Me- | HATHUI. paTtopus
CTBO3HAHUS U TMpaK- | TOJbI MO3HAHUS B XUMUU. Tena u Bemle- | PackpblBaTh pojib XUMHUH B MIPUPOE [udposoii nat-

TUYECKOH JesITeIbHO-
CTH 4YeJioBeka (5 )

crBa. dusnueckue CBOICTBAa BEILECTB.
ArperaTtHoe cocTosiHME BemecTB. Yu-
cThle BemecTBa U cMecu. CriocoObl pas-
neneHust cMmeceil. duznyeckre U XUMU-
yeckue sBieHus. [IpusHaku u ycioBus
IPOTEKaHUs XUMHUYECKUX peakuuil. 3Ha-
KOMCTBO C IpaBHJaMH O€30HacHOCTH U
npuéMamu paboThl B XUMHUYECKOU J1abo-
patopuu. Jlemonctpanuu 1. Jlaboparop-
HOoe oOopynoBaHue. 2. PaznuyHbie BUIBI
XxumMuueckon mocyabl. 3. O6pas3ibl Be-
miecTB. 4. CriocoObl pa3jenieHus: cMmecen
(¢punbTpoBaHMe, BBITapUBAHUE, TUCTHII-
nsiusi, Xxpomatorpadust). JlabopaTopHbie
U npaktudyeckue padotsl JlaboparopHbie
onbIThl: Onucanue (QU3NUECKUX CBOMCTB
BeulecTB. Pa3nenenue cMecu ¢ MOMOUIbIO
maraura. [Ipaktuueckue paboter: Ne 1.
[IpaBuna paboTsl B jabopaTopuu
U IpuéMbl oOpalieHust ¢ JabopaTOpPHBIM
obopynoBanuem. Ne 2. Paznenenue cme-
ceil (Ha mpUMepe OYMCTKHU MOBapEeHHOU
COJIN)

U JKU3HU YelloBeKa, e€ CBS3b C JIpy-
I'MMU HayKaMH.

PaznuuaTh yMcThIE BellecTBa U CMe-
CH; OJHOPOJHBIE U HEOJHOPOAHBIE
CMECH.

PaznuuaTth Qu3Mueckue M XuMHue-
CKUE SIBJICHHUSL.

OnpenensaTe MPU3HAKH XUMUYECKUX
pEaKIMii ¥ YCIOBHSI UX MPOTEKAHMS.
CrnemoBarh TpaBHWJIaM ITOJb30BAHUS
XUMUYECKOW TOCy/IoN U nabopaTtop-
HbIM 00OpYZOBAaHHMEM, a TaKXKe Ipa-
BWJIaM OOpameHuss ¢ XUMHUYECKUMH
BEIIECTBAMH B COOTBETCTBUHU C WH-
CTPYKIHsl- MH TIO BBITOJHEHHIO
MPAKTUYECKUX PadoT.

YUK TEMIICPATYPHI.

Tema 2. BerectBa u

ATOMEI B MOJICKYIJIBI. XHUMHUYECKHUE 3JIe-

HpI/IMeHHTL C€CTCCTBCHHO-HAYYHBIC

KontposnbsHas pado-

[Tudposas nabdo-




XMUMHYECKHE PEaKIUH
(15 9)

MEHTHI. 3HaKH (CHMBOJIBI) XHMHUYECKHX
aeMeHTOB. IIpocTeie U ClOXHBIE Bellle-
CTBAa. ATOMHO-MOJIEKYJISIDHOE Yy4Y€HUE.
Xumuueckass ¢opmyna. BaleHTHOCTb
aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCH-
TeNbHAsl aTOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYyJIApHasg Macca. MaccoBas 10
XMMHUYECKOTO JIEMEHTAa B COEIMHEHUHU.
Ou3nyeckue MU XUMHYECKHUE SIBJICHUS.
Xumunueckas peakuus. IIpu3naku
U YCJIOBMSI MPOTEKAHUSI XUMHUYECKUX pe-
akuuid. XMMHYECKHE yPaBHEHUS.

Tunbel XuMuUeckux peaxkuuil (coenuHe-
HUS, Pa3IOKEHUs, 3aMeIIeHus, OOMEHa).
3aKOH COXpaHEHUs Macchl BelecTs. M.
B. JlomonocoB — Y4EHBII-
sHUMKIone qucT. JlemoHncTpauun Pusn-
Yyeckue SBJIEHUs (pacTUpaHue caxapa B
CTYIIKE, KUIICHUE U KOHACHCALUs BOJBI U
T. 1.). XUMHYeCKHe SBJIEHUs (rOopeHue
CBEYM, PA3JIOKEHHUE caxapa, B3auMOJEH-
CTBHME CEPHOH KHCIIOTHI C XJIOpUAOM Oa-
pust, paznoxenue ruppokcuna meau(ll),
B3aUMOJICHCTBUE Kelle3a C CepoH, B3au-
MOJICICTBUE Kelle3a C PacTBOPOM COJIH
meau(ll)). Oneit, nmrOCTpUpPYIOUIN 3a-
KOH coxpaHeHusi macchbl. JlaboparopHbie
u npaktudyeckue padotsl JlaboparopHbie
onbIThl: [Ipumeps! (u3nueckux sBICHUI
(nnaBieHHE BOCKA, TastHUE JIbJA).

[Ipumepsl XUMUYECKHX SIBJICHUN (TIpOKa-
JUBaHUE METHOW IPOBOJIOKH, B3aUMO-
JeHCTBUE Mela ¢ KuciaoToi). Mogenu
aTOMOB U MOJIEKYJ. Bpluucnenns — or-
HOCHUTEJIBHOW MOJIEKYJISIPHOM Macchl Be-

METO/Abl MO3HaHWs (B TOM YHCIE
HaOJI0IeHNe, MOJICIUPOBAaHUE, HKC-
IIEPUMEHT) U OCHOBHBIE OIll€palu
MBICIUTENIBHON JESTENBHOCTH (CpaB-
HEHHe, Kiaccu(uKamus) Uil u3yde-
HUSl BEIIECTB M XMMMUYECKUX peak-
1005178

PackppiBaTh CMBICI M3Yy4aeMbIX I10-
HSATHA U 3aKOHOB M NPHUMEHATH ITH
MOHSTHSI IIPU ONMCAHUM CBOWCTB Be-
LIECTB U UX IIPEBPALCHUM.
Paznuuare ¢usndeckue U XUMHUUe-
CKUE SIBJIEHUS, OOBACHATH HMX CYUI-
HOCTb C TOYKHM 3pEHHMs] aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

OnpenensaTs NPU3HAKU XUMHYECKUX
peaKIMii, yCIOBUS UX MPOTEKAHUS.
OOBACHATH CYHIHOCTb (PU3MUYECKUX U
XMUMUYECKUX SIBJICHUH C TOYKHU 3pe-
HUSI ATOMHO-MOJIEKYJIIPHOTO YUEHUSI.
KnaccugunupoBars XuMu4yeckue pe-
akuuy (1Mo 4YMCIy M COCTaBy pearu-
pyommx W o0pasymooluxcs Be-
IECTB).

CocraBnsith  (QopmMynabl  OMHAPHBIX
BEIIECTB 10 BaJEHTHOCTH U OIpeje-
JSATh BAJIEHTHOCTh MO (OpMyJiaM Be-
miectB. PaccraBisaTh k03¢ PULIMEHTHI
B YPAaBHEHUSAX XUMUYECKUX PEaKIUil.
CnenoBaTh mpaBUjaM IOJIb30BAHUS
XUMHYECKOW TOCYy/IoN U jabopaTtop-
HbIM 00OpYZOBaHHMEM, a TaKXe Ipa-
BWJIaM OOpaIieHHsi C BEIIECTBAaMHU B
COOTBETCTBUU C HHCTPYKLUUSAMHU IIO
BBINOJIHEHUIO JIA0OPATOPHBIX XHUMHU-
YECKUX OIBITOB.

Ta

paropust




LIECTB; — MACCOBOW JOJI XUMUYECKOIO
3JIeMeHTa 1o (hopMyJie COeTMHEHUS

Hcnonp30BaTh NpH  BBINOJIHCHUH
yueOHBIX 3a/laHUil U B Ipoliecce uc-
CJIEI0BATEIIbCKOU NEeSATEIbHOCTH
HAyYHO-TIOMYJISIPHYIO  JIUTEPaTypy
XUMHUYECKOTO COJEpXKaHus, Cclipa-
BOYHBIE MaTepHuaibl, pecypcsl HH-
TEepHeTa.

BeicTpauBaTh pa3sBEPHYTHIE IHCh-
MEHHBIE U YCTHBIE OTBETHI C OIIOPOU
HAa WHPOpPMAIMIO U3 Y4YeOHHKA H
CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
WCIIOJIB30BaTh W3Y4YCHHBIM ITOHATUM-
HBIN anmnapar Kypca XuMHUH

Paznen 2. Baxueiiue npeacTaBuTenu Heoprannieckux Bemects (31 )

Tema 3. Bosayx.
Kucnopon. Ilonsarue
00 okcumax (6 u)

Bosnyx — cmech razoB. CoctaB BO31y-
xa. Kucmopon — nsnemeHT u mpoctoe
BemiecTBO. O30H — aJUIOTPOIHAS MOJIU-
¢dbukanusa kucnopoaa. Haxoxnenue xuc-
jJopora B mpupozae,  (u3MUECKUe
Y XUMHUYECKHE CBOMCTBA (peakiuy OKHuC-
JICHHs, TOPEHHE). Y CIOBUS BO3HHKHOBE-
HUS M TIpeKpaiieHus: roperus. [loHsTue
00 okcuaax. CriocoObl MONTY4YEeHUsI KHUC-
Joposa B j1ab0OpaTopuy M IPOMBINIUIECH-
Hoctu. [Ipumenenue kucnopona. Kpyro-
BOPOT KHCIIOpOAa B npupoze. TernnoBon
3 PeKT XUMUYECKON peaKlnH, MOHATHE
0 TEPMOXHUMHYECKOM YpaBHEHHH, IK30- U
SHIOTEPMHUYECKUX PEAKIIUIX.

TomnmuBo (HedTh, yromp W MeraH). 3a-
IpA3HEHHE  BO3/yXa, CHOCOOBI  €ro
NPEJOTBpAllleHUs. Y CUJIEHUE MapHUKO-
Boro 3¢ddexra, paspyiieHHe 030HOBOTO
cnost. Jlemoncrpauuu Bzaumopeincrsue
docdopa, cepsl u xkene3a ¢ KUCIOPOIOM
(BO3MOXXHO HCMOJIb30BaHUE BHCOOIIbI-

PackpbiBaTh CMBICT H3y4aeMbIX IIO-
HSATUN U IPUMEHSTH 3TU MOHITHS IPU
ONHMCAHUU CBOMCTB BEIIECTB U UX
MpEBpAILICHUA.

XapakTepu3oBaTh (OMUCHIBATh) CO-
CTaB BO31yXa, (PU3NYECKHE U XHMH-
YECKHE CBOMCTBAa KUCIOPOJA, CIOCO-
Obl ero TMOJy4YeHHWs, NMPUMEHEHHE |
3HAYCHUE B MPHUPOJIC W KU3HH YEJI0-
BEKa.

CpaBHHMBAaTh pEaKIWU TOPEHHS U
MEIJICHHOTO OKHCIICHUSI.

Cobupate npubOpsl A MOTYyUEHUS
KHACIOpo/ia (BBITECHEHWEM BOJBI |
BO3/yxa). Pacro3HaBaTh OMBITHBIM
MYTEM KUCIOPOJA.

Mcnonb30BaTh XUMHUYECKYIO CHMBO-
JUKY A cocTaBieHHus (opMyi Be-
[IECTB, MOJIEKYJISIPHBIX ypaBHEHUI
XMMUYECKUX pEaKIMi ¢ ydacTuem
KHCIIOPO/a.

OOBACHATH CYIIHOCTH 3JKOJIOTHYE-

[udporas mado-
paropusi




ToB). OmnpeneneHue colepKaHus KHUCIIO-
pona B Bo3ayxe. OMbITBI, AEMOHCTPUPY-
IOLME YCJIOBUS BO3HUKHOBEHHUS U IIpe-
KpameHust ropenus. JlaGopaTtopublie u
npaktuyeckue pabotel JlaGopaTopHbIii
onbIT: O3HaKOMIIEHHE C O0pa3lamMHu OK-
cunoB. [Ipaktuueckas padora: Ne 3. Ilo-
JTydeHHe U COOMpaHHe KHCIOpoJa, U3y-
YEHUE €TI0 CBOMCTB.

Brprunciiennss — MONEKYISPHOM MacChl
KHMCJIOpO/Ia M 030HAa HA OCHOBAHUHU aTOM-
HOM MacChl XUMHYECKOI0 3JIEMEHTA

CKUX TpoOJeM, CBS3aHHBIX C 3arps3-
HEHHEM BO3/1yXa.

CrnenoBarh TmpaBWJIaM 0€30MMacHOM
paboThl B 1a0OPaTOPUU NPU HUCHOIb-
30BaHMM XUMHUYECKOH MOCYABI U 000-
PYIOBaHUS, a TakXKe MpaBuWiIaM 00-
pameHuss ¢ TOPIOYMMH BELIECTBAMHU
B OBITY.

[InanupoBaTh W OCYHIECTBIATH Ha
NPAaKTUKE XUMHUYECKHE SKCIIEPHUMEH-
ThI, TIPOBOANTH HAOJIIOJICHUS, JIEIaTh
BBIBOZBI 110 pe3yjibTaTaM »JKCIEpH-
MEHTA.

VYyacTBOBaTh B COBMECTHOW pabote

B IpyIIIE.
Hcnonb3oBaTh MpU  BHIIOJIHEHUHU
yueOHBIX 33/laHuil U B Ipolecce Hc-
CJIeZIOBATENIbCKOM JesITebHOCTH
HaY4YHO-TIOMYJISIPHYIO JUTEpaTypy

XMMHUYECKOTO COIEP>KaHMsI, CIIPAaBOY-
HbIE MaTepuaibl, pecypcsl MHTEpHE-
Ta.

BeicTpanBaTh  pa3BEPHYTHIE IUCH-
MEHHBIE M YCTHBIE OTBETHI C ONOPOU
Ha wuHPOpMANMIO U3 Yy4uyeOHUKA U
CIIPaBOYHBIX MaTEpPHAIOB, I'PaMOTHO
WCIIOJIB30BaTh W3YyYEHHBINA ITOHATHMN-
HBIM anmnapar Kypca XUMUHU

Tema 4. Bomopon.
ITonartune o xuciorax
1 cosix (8 u)

Bonopon — anemMeHT m npocToe Belle-
ctBo. Haxoxnenue B mpupoje, dpusmue-
CKH€ M XMMHYECKHE CBOMCTBa (Ha IMpH-
Mepe B3aMMOJEHUCTBUS C HEMETAJUIAMU U
OKCHJaMH METaJlJIOB), IPUMEHEHHE, CIIO0-
co0Obl noydenus. [lonsTre o KUcIoTax u
coisix. [lemoncrpauuu Ilonydenue, co-
OupaHMe M pacro3HaBaHUE BOJOPOJA.

PackpbIBaTh CMBICTT H3y4aeMBIX TIO-
HSTHIA U IPUMEHSTH 3TH OHATHUS TIPU
ONMCAaHUH CBOWCTB BEHIECTB M WX
[IPEBPALLICHUN.

XapakTepu3oBaTh (OMHUCHIBATH) (u-
3MYEeCKHe W XHMUYECKHE CBOWCTBA
BOJIOPOZA, CIIOCOOBI €ro IMOJIyYeHus,
pUMEHEHHE.




l'openne Bogopona. BzaumopericTBue
Bogopona ¢ okcuaom menu(ll). Jlabopa-
TOpHBIC M MpaKTU4Yeckue padoTsl Jlabo-
paTopHBIN ONBIT: B3auMozeicTsue Kuc-
7ot ¢ metayutamu. [IpakTudeckas pabora:
No 4. Tlonyyenue u cobupanue BOJIOPO-
J1a, U3YYEHHE €T0 CBOMCTB.

BrprunciieHnss — MOJNEKYISIPHOM MacChl
BEILIECTBA HA OCHOBAHUHM aTOMHOM MacChl
XUMHUYECKUX IJIEMEHTOB

CoOupath TpubOp IS TOTYUYCHUS
BOJIOpOJIA.

Hcnonb30BaTh XUMHUYECKYIO CHMBO-
JUKY A7 cocTaBieHus (HopMyia Be-
IIECTB, MOJICKYJISIPHBIX YpaBHCHUMN
XUMUYECKUX PEAKUUH C Y4acTHUEM
BOJIOpOJIA.

CrnenoBarh TpaBWJIaM 0€30MMacHOMN
paboThl B 1a0OPAaTOPUU TPU UCHIOIb-
30BaHMM XUMHYECKOH MOCYABI U 000-
PYIOBaHUS, a TaKXXe IpaBUiIaM 00-
pameHuss ¢ TOPIOYMMH BELIECTBAMHU
B OBITY.

[lnanupoBaTh M OCYIIECTBIATH Ha
NPaKTHKE XMMHYECKHE JKCIIEPUMEH-
TBI, IPOBOAMTH HAOIIONICHHUS, JEIaTh
BBIBOJIBI TI0 DE3yJIbTaTaM JKCIIEpHU-
MEHTA.

VYuacTBOBaTh B COBMECTHOH paboTe B

rpyiie

Tema 5. Boma. Pac-
TBOpbl. [loHsATHE 00
OCHOBaHUsX (5 4)

@dusnueckue CBOICTBA BOABL. AHaIU3
Y CHHTE3 — METOJIbl M3Y4YEHUSI COCTaBa
BOJIbI. XUMUYECKHUE CBOMCTBA BOJBI (pe-
aKIMM C METAJJIaMHU, OKCHUIaMHU MeTal-
0B ¥ HemeTaiuoB). CocTaB OCHOBAaHMIA.
[Tonstue 006 wHaukaropax. Boma kak
pactBoputenb.  PactBopel.  PactBopu-
MOCTh BEIECTB B Bojie. HackwilieHHbIe U
HEHACBIIIICHHBbIE pacTBOPBL. MaccoBas
JI0JI BemiecTBa B pacTBope. Pomb pac-
TBOPOB B NPHUPOJIC U B KU3HU YEJIOBEKA.
Kpyrosopot Bozas! B npupoje. 3arpsizHe-
HUE€ MPUPOJHBIX BOJ. OXpaHa M OYUCTKA
NpUPOJHBIX BOJ. JlemMoHcTpanuu Dnek-
TPOJIU3 BOJBI; CHHTE3 BOJbI; B3aUMOJEH-
ctBue Bojwl ¢ Merauiamu (Na, Ca) (Bo3-

PackpblBaTh CMBICI H3Y4aeMbIX IIO-
HATUHA U IPUMEHSATH 3TU MOHATUS TIPU
ONHUCAaHWUU CBOWCTB BEIIECTB U WX
IIPEBPAILCHH.

XapaktepuszoBaTh (U3UYECKHUE U
XWMHYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPUTENE B MPHUPOIHBIX
IIpPOLIECCaAX.

CocTaBnaTh ypaBHEHHUS XUMHUYECKHUX
peaKkuuii C y9acTUEM BOJIBI.
OOBSCHATh CYIIHOCTH DKOJIOTHYE-
CKUX TpoO0JeM, CBS3aHHBIX C 3arps3-
HEHUEM TMPHUPOAHBIX BOJ, CIOCOOBI
OYMCTKU BOJbI OT MNPUMECEH, MEpPHI
10 OXPAHE BOJ OT 3arpsI3HCHUS.
[InanupoBaTh M OCYUIECTBJIATH Ha

KonrtpomnsHas pabo-
Ta

[Tudposas nabo-
paropusi
[Mudposoit pH




MOKHO HCIIOJIb30BAHHE BUICOMATEPHA-
n0B). PacTBopeHHE BeElECTB € pa3iavy-
HOM pacTtBOopuMOCThIO. MccnenoBanue
pacTBOpPOB KHUCJIOT M ILEIOYEH C MOMO-
b0 MHAUKATOpOB. JlabopaTopHble U
npaktuyeckue pabotel [IpakTuyeckas
pabota: Ne 5. [IpuroroBieHue pacTBOpOB
C OnpenenéHHOM MacCOBOM TOJIEH pac-
TBOPEHHOT'O BELIECTBA.

Brprunciienuss — ¢ MCNOJIB30BaHUEM I10-
HATUSL «MaccoBas J10JId BEIECTBA B pac-
TBOpE»

IPAaKTUKE XMUMUYECKHE SKCIEPHUMEH-
ThI, TIPOBOANTH HAOJIIOJCHUS, J1EaTh
BBIBOJIBI 110 pe3yjbTaTaM »JKCIEepU-
MEHTA.

CrnenoBarh TpaBWJIaM 0€30MMacHOM
paboThl B 1a0OpPaTOPUU TPU UCIOIb-
30BaHMM XUMHUYECKOH MOCYABI U 000-
pPYAOBaHMUSL.

[TpoBOIUTH BBIYHCICHHS C MPUMEHE-
HUEM MOHATUS «MaccoBasi JOJisi Be-
IIECTBA B PACTBOPE».

Hcnonp30BaTh TpU  BBITOJHEHHUU
yueOHBIX 33/laHuil U B Ipolecce Hc-
CJIeZI0BaTENIbCKOM JesITebHOCTH
HaY4YHO-TIOMYJISIPHYIO JUTEpATYpy
XMMUYECKOT0 COJIepKAHUsA, CIPaBOY-
Hble Marepuaibl, pecypcbl MHTepHe-
Ta.

BeicTpanBars  pa3BEpHYTBHIE
MEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha wuHopMaruio u3 YydyeOHHKA WU
CIPAaBOYHBIX MAaTEpUaAIOB, TPAMOTHO
UCMOJIb30BaTh W3YyYCHHbIN MOHATHM-
HBIM anmnapar Kypca XUMUHU

IIUChb-

Tema 6. OcHOBHBIC
KJIacChl HEOpTraHuYe-
ckux coenuHeHuit (11

4)

Knaccudukanus HeopraHMueckux co-
enuHeHnd. OKCHJIBI: COCTaB, KJacCU(u-
Kauusi (OCHOBHBIE, KHUCJIOTHBIE, aMmdo-
TEepHBIE, HEC0JICOOpa3yIolIue), HOMEH-
KJIaTypa (MeXIyHapoaHas U TpUBHAIb-
Has). [lomydeHue W XUMHUYECKHE CBOW-
CTBa KHCJIOTHBIX, OCHOBHBIX U amM(oTep-
HBIX OKCHJ0B. OCHOBaHHMSA: COCTaB, KJjac-
cudukanus, HOMEHKIaTypa (MexXayHa-
polHas W TpUBHUANbHAsA), QUBUUYECKUE U
XMMUYECKHE CBOICTBa, CHOCOOBI MOJIY-
yeHus. Kucnotsl: cocraB, kinaccugpuka-

KnaccudumnupoBats uzydaembie Be-
IIECTBA MO COCTABY U CBOMCTBAM.
CocraBnatb  (GOpMyJbl  OKCHJAOB,
KHCJIOT, OCHOBAHMH, COJIEHi M Ha3bI-
BaTh MX I10 MEXIYHapOJHOH HOMEH-
KJIaType.

[IporHo3upoBare CBOMCTBA BELIECTB
Ha OCHOBE OOIMX XMMHUYECKHX
CBOWCTB H3YYEHHBIX KJIaCCOB/TPYII
BEILECTB, K KOTOPBIM OHU OTHOCSTCS.
CocTaBiATh MOJIEKYJISIDHBIE YpaBHE-
HUA peaKluil, WIUIIOCTPUPYIOIINUX

KonTponbnas pabo-
Ta

Hudposas 1ado-
paropus
[Mudposoit pH




1S, HOMEHKJIATypa, (GU3HUYECKUe U XHU-
MUYECKUE CBOWCTBA, CIIOCOOBI MOJIyde-
HHUS. Pl aKTUBHOCTH METAJUIOB.

Conu (cpeaHue): HOMEHKIJIATYpa, CIOCO-
OBl TIOJTy4eHUs!, B3aUMOJICHCTBUE COJIEH ¢
METaJUlaMH, KHUCJIOTaMH, IIeJIoYaMHu U
coiiiMH. ['eHeTHyeckass CBSI3b MEXKIY
KJIaCCaMH HEOPraHUYECKUX COCAMHEHUM.
Hemonctpanuu OOpasnbl HeopraHU4e-
CKHX BEIIECTB Pa3jIN4HbIX KiaccoB. B3a-
HMMOJICHCTBHE PACTBOPA CEPHOM KHMCIIOTHI
¢ okcugoM menu(ll). Peaknus nelitpanu-
3aiuu. BeiTecHeHHEe OJHOro MeTamuia
OpyruMm u3 pactBopa conu. JlaGoparop-
Hble M TpakTHdeckue pabotel Jlabopa-
TOpPHBIE ONBITH: B3aumonelcTBue Kuc-
10T ¢ metasamu. [lonmydyenue HepacTBo-
pUMBIX OCHOBaHUHW. B3ammojencTBHe
HEpPacCTBOPUMBIX OCHOBAHMI € KHUCIIOTa-
mu. Pasznoxkenue ruapokcuma memu(ll)
npu HarpeBanuu. [IpakTuueckas pabora:
Ne 6. Pemnienue dKCepUMEHTANBHBIX 3a-
nad 1no teMe «OCHOBHBIE KJIacchl HEOP-
TaHUYECKUX COCJAMHEHUI». Bbruucinenus
— 10 YpPaBHEHUSIM XUMHUYECKHX pEaK-
197078

XMUMHYECKUE CBOMCTBA U CIOCOOBI
MOJIYYCHHUA BCIIIECCTB HU3YUYCHHBIX
KJIACCOB/TPYIIT, a TaKXKe TIOATBEP-
JKIAIOUIMX TI'CHETHYECKYI0 B3aUMO-
CBA3b MCXKJYy HUMHU.

HpOI/I3BOI[I/ITB BBIYUCJICHUA IO YpaB-
HECHUAM XUMHWYCCKUX peaKHHﬁ.
HHaHI/IpOBaTB U OCYLICCTBJIAAITH Ha
NPAKTUKE XUMHUYECKHE SKCIICPHUMEH-
ThI, IPOBOJAUTH HAOIOJCHMUS, JCNaTh
BBIBOJBI II0 PE3yIbTaTaM DSKCIIEpHU-
MEHTA.

CrnenmoBarh mpaBwiiaM 0e30MacHON
paboThl B JTa0OPATOPUHU TIPH HCITOJb-
30BaHUU XUMHUYECKOM TOCYIbI B 000-

PYJIOBaHHS.
Hcnonws3oBaTh TpW  BBINOJHCHHUH
yueOHBIX 33JJaHUl M B MPOLIECCE HC-
CJIeI0BATEIbCKOM JEeITEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy

XUMHUYECKOTO COLECPKAHM, CIIPABOY-
HbIE MaTepuaibl, pecypcsl MHTEpHE-
Ta.

BeicTpauBate pa3BEpHyTHIE IHCH-
MEHHBIE U YCTHBIE OTBETHI C OIOPOM
Ha wuHPOpMANMIO U3 Yy4dyeOHUKA U
CIIPaBOYHBIX MaTEpPHAIOB, I'PAMOTHO
WCIIOJIB30BaTh W3YyYEHHBINM ITOHATHMN-
HBIM anmnapar Kypca XUMUHU

Paznen 3. Ilepunonnueckuii 3axkoH u [lepuognueckas cucrema xumuyeckux sementoB . . Menzgeneesa.
JUTENbHO-BOCCTAaHOBUTEbHBIE peakiuu (17 1)

Ctpoenune aToMOB. XUMHUYECKas CBsi3b. OKHUC-

Tema 7. Ilepuoguue-
cKkuM 3akoH u Ilepumo-
JUYECKast cucrema
XUMUYECKUX DJIEMEH-
TOB

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I XHU-
MHUYECKHX 3JieMeHTOB. [IoHsaTHE O rpyn-
nmax CXOJHBIX 35JICEMCHTOB (IJ_ICJ'IO‘{HBIC )41
MECI0YHO3EMCIIbHBIC MCTAJIbI, TaJIoIc-
HbI, UHCPTHBIC 1"8.3]:1). SHCMGHTH, KOTO-

PackpeiBaTh CMBICI NEPHOIUYECKOTO
3aKoHa.

[ToHnmaTh CylmecTBOBaHUE MEPUOIU-
YeCKOM 3aBHCHUMOCTH CBOMCTB XMMHU-
YECKUX JJIEMEHTOB (M3MEHEHHE pa-




. . Menneneena.
Crpoenue atoma (7 1)

peie 00pa3yloT amQOTEepHBIE OKCHUIbI H
ruapokcunasl. Ilepuoguueckuil 3aKkoH U
[lepuonnueckass cucremMa XHUMHUYECKHX
anemenToB /[I. . Menneneesa. Ilepuo-
Jpl, Tpynnel, noarpynnsl. dusnyeckun
CMBICJ IOPSAJIKOBOIO HOMEpPA 3JIEMEHTA,
HOMEpOB nepuoja u rpynnsl. CTpoeHue
atoMoB. CoctaB aromHbIX saep. M3oto-
nbl. OnekTpoHbl. CTpoeHHE 3JIEKTPOH-
HBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMU-
yecKux d3JeMeHTOB llepmoanyeckon cu-
crembl JI. 1. MenneneeBa. Xapakrepu-
CTUKA XMUMHUYECKOTO 3JIEMEHTa IO €ro
nonoxeHuto B [lepuoanueckoi cucreme
. . Menneneena.

3nauenne  Ilepmoanueckoro  3akoHa
u [lepuoanueckoil CUCTEMbI XUMHUYECKHX
3JIEMEHTOB JJI Pa3BUTHUSl HAYKU U IpaK-
tuku. . . MenneneeB — yu€Hblid, me-
naror u rpaxaanud. [{lemoncrpaunu Ko-
pOTKONEpPUOIHAS W JJIMHHOIEPUOAHAS
¢dopmel [leproaudeckold CHCTEMBI XUMU-
yeckux osnemeHToB J[. 1. Menpaeneena.
O3HakomiieHHE ¢ OOpa3liaMu METaJIOB
u HeMeTasuioB. JlaGopaTopHble W Tpak-
TUueckue pabotsl JlabopaTOpHBIN OIBIT:
B3anmoneiicTBue THUAPOKCHIA IIMHKA C
pacTBOpaMH KHUCIIOT U IIET0UEH

JUYCOB aTOMOB M 3JIEKTPOOTpHIA-
TEJTBHOCTH) U UX COEIMHEHHUH OT IO-
JIOKEHUS B MEPUOJUYECKON CUCTEME
Y CTPOEHUS aToMa.

YcranaBiuBaTh CBSI3b MEXKIY IOJIO-
JKEHUEM DJIEMEHTA B MEPUOINYECKOMN
CHUCTEME M CTPOCHHUEM €ro aroma (co-
CTaB W 3apsja sApa, oOIiee Yucio
AJIEKTPOHOB U PacCHpEAEsICHUE UX I10
AIIEKTPOHHBIM CJIOSIM).
[IporHo3upoBarb XapakTep H3MEHE-
HHUSI CBOWCTB AJIEMEHTOB M UX COENIH-
HEHUH 1o rpymnmnam u nepuogam Ile-
PUOANYECKON CUCTEMBI.
XapakTepu3oBaTb XUMHUYECKHE HJie-
MEHTBI TEPBBIX TPEX MEPHOJIOB, Ka-
Jus, KalbUUsg 10 HMX IOJIOKEHUIO
B [lepuoanueckoit cucreme
J1. 1. MenaeneeBa.

CrnemoBaTh MpaBWjaM 0e€30IMacHOM
paboThl B 1aOOpaTOPUH TPU HCIIONb-
30BaHUU XUMUYECKOU MOCY bl U 000-
pPYyIIOBaHUS.

BricTpanBath  pa3BEPHYTHIE IHUCH-
MEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha wuHPOpMANMIO U3 Yy4dyeOHUKA U
CIIPABOYHBIX MATEPHAIOB, T'PAMOTHO
WCIIOJIB30BaTh W3YyYEHHBINM ITOHATHMN-
HBIN anmnapar Kypca XUMHH.
Ucnonp30Barh 1Opu  BBIOJHEHUU
yueOHBIX 3aJlaHui TEKCThl y4eOHUKa,
cripaBouHble Matepuansl ([lepmonm-
YECKYI0 CHUCTEMY XHMHUYECKHX 3Jie-
meHToB [I. I. MenneneeBa, Tabnuiy
pPacCTBOPUMOCTH KHUCJIOT, OCHOBaHHM
U COJIEU B BOJIE, DIIEKTPOXUMHUUECKUN




P HaIPSKEHUI METAIIJIOB).

HCHOJIB?»OB&TB HpI/I BBIITOJIHCHUHN
yueOHBIX 3aJaHUH M B IIPOLIECCE HC-
ClIeJ0BaTEIbCKOM JIESATCIbHOCTH
HAy4YHO-IIOIYJIIPHYIO JIUTEPATYPY

XUMHYECKOTO COJIEpKAHUS, CIPABOY-
HbIE MaTepualibl, pecypcbl MHTEpHETA

Tema 9. Xumnueckas

cBsi3b. OKuMcCIUTEND-
HO-
BOCCTAaHOBUTEJbHBIE

peakmuu (11 1)

DNEeKTPOOTPULIATETLHOCT aTOMOB  XH-
MUYECKUX  JJIEMEHTOB.  XHUMHUYECKas
CBsI3b (MOHHAs, KOBAJICHTHASI TIOJISIPHAS 1
KOBaJICHTHAsI HETOJIApHAsT)

Crenenb OKHUCIHUTENBHO-
BoccTaHoBUTeNbHBIE peakuun (OBP).
[Iporieccyl OKHCIIEHUSI U BOCCTAHOBIIE-
Husg. OKUCIUTENH W BOCCTAHOBHUTEIU.
JlemoHCTpauuu OxucanTensHO-
BOCCTAaHOBUTEJIbHBIE PEAKIUH: TOPEHUE,
peaKuu pas3ioKeHUs, COSTUHEHUS

OKHUCJICHHA.

PackpbIlBaTh CMBICI H3Y4aeMbIX IIO-
HATUM.

Ornpenenarb BUJ XUMUYECKON CBS3U
B COCTUHEHUHU.

OnpenensiTh CTENEHb OKUCICHUS XU-
MHUYECKOro dJeMeHTa Mo Qopmyse
€ro COCAMHEHHUS.

OnpenensTh IeMEHT (BEleCTBO) —
OKHUCJIUTENh M D3JEMEHT (BEUIECTBO)
— BOCCTaHOBHTETIb.

OOBACHATH CYIIHOCTH TPOIIECCOB
OKHCJICHUS U BOCCTAHOBJICHHS.
CocTaBisATh 3JEKTPOHHBINA OanaHc ¢
y4€TOM YHUCIIa OTJAAHHBIX U MPUHATHIX
AJIEKTPOHOB.

CocTaBnaTh ypaBHEHUE OKUCITUTEIb-
HO-BOCCTAHOBUTEJIBHON PEAKIIUH.
Hcnons3zoBare  1pu
y4eOHBIX 3aJlaHUN TEKCThl y4eOHUKa,
CIIpaBOYHBIC MaTepuaibl (MEPUOIH-
YECKYI0 CHUCTEMY XHUMHUYECKUX OIJIe-
menToB JI. I. Menneneena, Tabnuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBaHHI
Y COJIEH B BOJIE, AIIEKTPOXUMHYECKUMN
P HAMIPSHKEHUN METAIIIOB)

BBIIIOJTHEHUHN

Konrponsnas pabo-
Ta

BIIP

Htorosas KoH-
TpOJIbHAsI paboTa

[Mudposas mado-
paropus
Hudposoii natumk
TeMITEpaTyp;

Kanenpapno-remaTndeckoe nJiIaHUpPOBaHHE 10 XMMHH 9 Ki1acc
2 yaca, 68 yacoB u3 Hux




[IpumepHbIE TEMBI, OCHOBHOE coJiepKaHne OCHOBHEBIE BUJIBI A€ITETbHOCTH Bunasr koH- Hcnonvzoeanue
PacKpbIBAIOIINE JaH- o0OyJarmuxcs TPOJIA o0bopyooeanusn
HBIN pa3zael mpo- «Touka pocma»
IpaMMBbl, U KOJIHYe-
CTBO 4acoOB, OTBOJIU-
MO€ Ha UX U3Yy4YEHUE
Pa3nen 1. BemectBo u xumuueckue peakuuu (17 u)
IToBTOpEeHue Ilepnonnueckuit 3akoH. Ilepunonu- XapakTepu3oBaTb XUMUYECKUE KOHTpPOJIbHAS [udposas nadoparopusi
yriayOieHue 3HaHUM YecKasi CUCTeMa XMMHYECKHX 3Jie- | SJIEMEHTHI MePBbIX TPEX MEepruoioB, | paboTa [udpoBoit naTuuk Teme-

OCHOBHBIX Pa3JICIOB
Kypca 8 kimacca (5 4)

menToB /I. 1. MenneneeBa. Ctpoe-
HUE aTOMOB. 3aKOHOMEPHOCTH B U3-
MEHEHUH CBOHMCTB XMMHUECKUX dJIe-
MEHTOB IIEPBBIX TPEX NEPUOJO0B, Ka-
TS, KaJIbLIMS U UX COCIMHEHUH B
COOTBETCTBHH C ITOJIO)KEHUEM DJIE-
MEHTOB B [IEPUOINYECKON CUCTEME U
cTpoeHueM ux aromoB. Kiaccudu-
Kall¥sl 1 HOMEHKJIaTypa HeOpraHuye-
CKHUX BEIIECTB (MEXIyHapoHas U
TpUBHAJIbHASA). XUMHUUYECKUE CBOII-
CTBA BEILIECTB, OTHOCSIIUXCS K pa3-
JIMYHBIM KJ1acCaM HEOPTaHUYECKUX
COEIMHEHUH, UX T€HETUYECKasl CBS3b
Heopranuyeckux semectB. Ctpoe-
HUE BEIEeCTBA: BUJbl XUMHUUECKON
CBSI3M U TUIIbI KPUCTAJUIMUECKUX pe-
ETOK. 3aBUCUMOCTh CBOMCTB Be-
IIECTB OT UX CTPOCHHUS.
JemoncTpauuu 1. Moaenu kpu-
CTAJUINYECKUX PELIETOK HEOPraHU-
4yecKkux BeuecTs. 2. Koporkonepu-
OJIHas U JUTMHHONIEpUOIHAs (POPMBI
ITeproanueckoi cUCTEMbI XUMUYE-
ckux anemeHToB /1. Y. Meneneena

KaJIUs U KaJIbLMS 10 UX TOJIOXKeE-
Huto B llepuoanueckoii cucreme
J1. 1. MeHaeneeBa.

KnaccudunupoBars u Ha3bIBaTh
HEOPraHWYEeCKHE BEIECTBA U3Y-
YEHHBIX KJIACCOB.

OnuceiBaTh 001IME XUMUYECKUE
CBOMCTBA BEILIECTB Pa3JIMYHBIX
KJIaCCOB, OATBEPKIATh CBOMCTBA
IpUMepamMu MOJIEKYJISIPHBIX ypaB-
HEHUI XUMUYECKUX PEAKLIHIM.

Ornpenenste BUJ XUMHYECKOU
CBSI3HM M TUIT KPUCTAJUIMYECKOM pe-
METKHU BEIIESCTBA.

[IporHo3upoBarts cBOWCTBaA Be-
LIECTB B 3aBUCHMOCTH OT UX CTPOE
HUSL.

BricTpanBath pa3BEpHyThIE
MMCbMEHHBIEC U YCTHBIE OTBETHI C
onopoit Ha HHGOPMAITHIO U3 yueO-
HUKA U CIIPABOYHBIX MaTE€PUAJIOB,
TPaMOTHO UCIIOJIb30BaTh U3y4EH-
HBII MIOHATUMHBIN amapar Kypca
XUMUHU.

Hcnonbs30Bath npu BHINTOJIHEHUH
yueOHBIX 3aJ]aHHi U B TIPOIECCE
HCCIIEI0OBATENILCKON AEATEIIbHOCTH

parypsbl




HAy4YHO-TIOMYJISIPHYIO JINTEPATYPy
XMMHUYECKOTO COAEpKaHUs, CIIpa-
BOYHBIE MaTepHallbl, pecypcsl MH-
TEpHETa

Tema 1. OcHOBHEIE
3aKOHOMEPHOCTHU XU-
MUYECKHUX peakiuii (4

4)

Knaccugukaius XuMHUeCKuX pe-
aKUU 10 pa3IMyYHbIM IIPU3HAKAM
(o 4MCITy ¥ COCTaBY y4acTBYIOLIUX
B PEAKIMU BEILECTB, 10 TEIUIOBOMY
addekTy, Mo N3MEHEHUIO CTeTICHEN
OKHCJIEHHUS XMMHUYECKUX 3JIEMEHTOB,
0 00paTUMOCTH, IO YYACTHUIO KaTa-
nmu3aropa). DK30- U SHAOTEpMUYE-
CKHE PeaKIINH, TEPMOXHUMHUUYECKHE
ypaBHeHus. [lonstre o ckopoctu
xummuueckoi peakuuu. [Tonstue o
TOMOT€HHBIX U T€TePOreHHBIX peak-
nusx. [Torstue 06 0OpaTUMBIX U He-
00paTUMBIX XUMHUECKHUX PEaKIIHSIX.
[ToHsITHE O XUMUYECKOM PaBHOBE-
cuu. DakTopkl, BIUAIOIINE HA CKO-
POCTb XUMHYECKOM peaKIuu 1 Mo-
JIO’)KEHUE XUMUYECKOTO PAaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu (3JIEKTPOHHBIN OaaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOM
peakuun). lemonctpauuu 1. 3aBu-
CUMOCTb CKOPOCTH XUMHUYECKOHU pe-
aKIIMHU OT Pa3TUYHBIX (haKTOPOB. 2.
Bo3snelicTBue kaTanuzaropa Ha CKo-
POCTh XUMHUYECKOW peakiyi. 3.
[Tpumepsl HEOOpaTUMBIX U 0OpaTH-
MBIX peakuuil. 4. CMmeleHue paBHo-
BECUSI XUMHUYECKOM peakiuu. Bol-
YUCJIEHUS] — KOJUYECTBa BEUIECTBA,
00BbEMa M MacChl PeareHTOB WM
MPOJIYKTOB MO YPAaBHEHUSIM XUMHUYE-

PackpbiBaTh CMBICT N3y4aeMbIX
MOHSATUN U IPUMEHSTH ITH MOHSITHS
MIPU ONMCAHUK CBOMCTB BEIIECTB U
UX IPEBPALLECHUMN.

KrnaccudunupoBaTs XUMUYECKUE
pEeaKIMH 10 Pa3IuYHbIM ITPU3HA-
KaM.

YcTaHaBIMBaTh 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU PEaKIH OT
pa3anyuHbIX (PaKTOPOB.

[TporHo3upoBaTh BO3SMOKHOCTHU
MPOTEKaHUS XUMHUECKUX TpeBpa-
[ICHUH B Pa3IMYHbIX YCIOBHSIX.

OnpenensiTb OKUCIUTEND U BOC-
craHoButens B OBP.

CocTaBmsTh JIEKTPOHHBIN OallaHC
peaKkiuu.

[Tpon3BOUTEH BEIYHCIICHUS 110
XUMUYECKUM YPaBHEHUSIM.

BricTpanBath pa3BEpHyThIE
MMCbMEHHBIEC U YCTHBIC OTBETHI C
ornopoit Ha HHGOPMAITHIO U3 yueO-
HUKa U CIIPABOYHBIX MaTEPHAJIOB,
TPaMOTHO UCIOJIH30BaTh U3YUYEH-
HBIW MMOHATUIHBIN aIapar Kypca
XHUMUH.

Hcnonws30BaTh Mpy BHITIOJIHEHUH
yueOHBIX 3aJ]aHHIi U B TIPOIECCE
MCCJIEI0BATENbCKOM IEATETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepkKaHus, CIIpa-
BOYHBIE MaTepuabl, pecypchl MH-

[Mudposas nadboparopus




CKHUX pEaKIuil

TEpHETa

Tewma 2. Dnekrponu-
THYECKas IUCCOIra-
ust. XUMHUYECKHE
peakuuu B pacTBOpax
(8 1)

Teopus PAEKTPOTUTUYECKON AUC-
COLIMALIUU. DJIEKTPOJIUTHI U HEAJIEK-
Tponuthl. Katnonsl, annonsl. Mexa-
HU3M JMCCOLMAIMH BEILECTB C pa3-
JMYHBIMHU BUIAMU XUMHUYECKOH CBS-

3u. Crenenp aucconuanuu. CUIbHbIE
U cia0Oble JIEKTPOJIHTHI.

Peakumu nonsoro ooMeHa, ycio-
BUs UX Nporekanus. lonHsle ypas-
HEHUS peakiui. XUMHUYECKUE CBOM-
CTBa KHMCIJIOT, OCHOBAHMI U COJIEHl B
CBeTe IpeACTaBICHUN 00 3IEKTPO-

auThyeckoi auccouuanuu. Cpena
pactBopa. [lonstue o rugponuse co-
neii. KauecTBEeHHbIE peaKMU Ha Ka-
TUOHBI U aHUOHBI. JleMoHCTpanuu
OnexTpuyeckas IpOBOJUMOCTb pac-
TBOPOB BELIECTB; JIBM)KEHUE HOHOB B
3JIEKTpUUecKoM noje. OnbIThI, Uil
JIOCTPUPYIOIINE IPU3HAKU IIPOTEKa-
HUS PEaKIMil HOHHOTO OOMEHa.
OnbITHI 10 ONIPEAETICHUIO CPEBI B
pacTBopax coJiell (XJI0pHuaa HaTpus,
KapOoOHaTa HATpHs, XJIOpH/Ia IUHKA).
JIaGoparopHble U MpaKTUYECKUE pa-
60Tb1 JIabopatopHslii onbIT: Peak-
MM MOHHOTO OOMEHa B PacTBOpPax
ANeKTposIuTOB: cyibdaTta menu(ll) u
ménouu, kapOoHaTa HaTPHsI U COJIS-
HOM KHCIIOTBI, PEAKINs HEUTpaIn3a-
LIUU MEXKTYy TUIPOKCUIOM Kausl U
COJIIHOM KucioTou. [IpakTyeckas
pabora: Ne 1. Pemienue skcnepumeH-
TaJbHBIX 3a/1a4 10 Teme. Boruncie-
HUSl — TI0 YPABHEHUSIM XUMHUYECKUX

PackpbiBaTh CMBICT U3y4aeMbIX
IIOHATUH, a TAKXKE CMBICII TEOPUH
ANEKTPOIUTUYECKON AUCCOLUALINH.
OOBSICHITH PUIHUHBI SJIEKTPOIIPO-
BOJIHOCTH BOJIHBIX PACTBOPOB.

CocTaBisTh ypaBHEHUS JUCCOIIU-
aryy KUCJIOT, IISI0YeH U COJICH,
MOJIHBIC U COKpAIlIEHHbIC HOHHBIE
YpaBHEHUSI XUMUYECKUX PEAKIUN
HMOHHOT'O OOMEHa.

[1nanupoBaTh U OCYIIECTBIATH HA
MPAKTHUKE XUMUYECKUE IKCIIEPHU-
MEHTBI, IPOBOJAUTH HAOIOICHUS,
JIeNIaTh BBIBOJIBI 110 pe3yibTaTaM
HKCIIEPUMEHTA.

CnenoBatb mpaBuiiaM Oe3omac-
HOI pabOTHI B TAOOPATOPHH MPHU
UCIOJIb30BAaHUU XUMUYECKOM MOCY-
JIbI 1 000pYIOBAHUSI.

[Ipou3BOAUTE BEIYHMCIIEHHUS 110
XUMUYECKUM YPaBHEHUSIM.

BricTpauBath pa3BEpHYTHIE MUCH-
MEHHBIE U YCTHBIE OTBETHI C OTIOPO
Ha nH}OpMaIMIo U3 yueOHUKA U
CIIPaBOYHBIX MaTEPHUAJIOB, TPAMOT-
HO HMCTIOJIb30BaTh U3YUYCHHBIN TTOHSI-
TUWHBIN anmnapar Kypca XuMHUH.

Hcnonbs30Bath npy BHITIOJIHEHUH
y4eOHBIX 3aJJaHUH U B TIpoliecce
HCCIIEI0BATEIbCKOU IeATeTbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepkKaHus, CIpa-
BOYHBIE MaTepuabl, pecypchl MH-
TepHeTa

KonTtponpHas pa-
6ota

[Tudposas naboparopusi.
Hudpooii naTumk 371€K-
TPOTIPOBOTHOCTH




peakuuii

Paznen 2. Hemeramnel u ux coegunenus (25 )

Tema 3. OOmas xa-
paKkTepuCcTUKa XUMU-
YECKUX 3JIEMEHTOB
VIIA-rpynnsl. I'ano-
reHsl (4 1)

OO01as xapakTepuCTHKA rajore-
HOB. OCOOEHHOCTH CTPOEHHUS aTOMOB
ATHUX 3JIEMEHTOB, XapaKTEPHBIE [T
HUX CTeneHHU okucieHus. CTpoeHue
1 pU3NUECKUE CBOMCTBA MPOCTHIX
BEILECTB — raJlOT€HOB. XUMUYECKHE
CBOHCTBA Ha IpuMepe XJjopa (B3au-
MOJIeicTBHE C MeTaJUIaMHU, HEMeTall-
JIaMH, 11e1049aMu). XJI0pOBOJIOPOI.
ConsiHast KUCIIOTA, XUMHUYECKHE
CBOMCTBa, IOJyYeHHE, IPUMEHEHUE.
KayecTBeHHBbIE peakIuy Ha rajore-
HU/I-UOHBL. J[eficTBHe XJl0pa U XJI0-
POBOIOPO/Ia HA OPTaHKU3M YEJIOBEKA.
Baxuelime XJ0puabl 1 UX HaXOX-
JieHue B pupoe. JemoncTpanuu.
Buneomarepuarsl: TajioreHsl U ux
coequaenusi. OGpa3bl XJIOPUIOB.

JlaGopaTopHbIe U PAKTUIECKHE
pabotsl JlabopatopHslii onbiT: Pac-
MMO3HABAHUE XJIOPUIA-UOHOB. [Ipak-
tuyeckas padora: Ne 2. [lonyuenue

COJISTHOM KUCIIOTHI, U3ydeHHE e€
CBOMCTB. Bbluncienuss — 1o ypas-

HEHHSIM XUMHYECKHUX PeaKIuii, eciu
OJIMH W3 PEareHTOB JIaH B U30BITKE;
— 00BEMOB ra3oB M0 YPaBHEHUIO
peaKkIuy Ha OCHOBE 3aKOHA 00BEM-
HBIX OTHOIIECHUH ra3os

OOBACHATH 001IHE 3aKOHOMEPHO-
CTH B U3MEHEHHUHU CBOWCTB HEMe-
TAJIJIOB ¥ MX COCIMHEHHIA B TIpesie-
Jax MaJbIX MEPHOIOB U TNIABHBIX
noarpynn Ilepuoguyeckon cucre-
MBI XHMUYECKHX 3JIEMEHTOB
C y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB TaJOreHOB (Ha MpuMepe
XJIOpa) U CJIOKHBIX BEIIECTB (XJI0-
POBOIOPO/IA, XJIOPUIA HATPUs),
Coco0bl UX NOJIYYECHHUs], IPUMEHE-
HUE U 3HAYEHUE B IIPUPOJIE U XKU3HU
YeJI0BEKA.
OmnpenensTs raoreHu1-MoHbI B
pacTtBope.
[TmanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHE IKCTIEPH-
MEHTBHI, TPOBOIUTH HAOIIOICHHS,
JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCTIEPUMEHTA.
CrnenoBaTh mipaBuiIamM 0€30MacHOM
paboTsl B 1abopaTopuu IpHu uc-
MOJIb30BaHUN XUMHUYECKOH MOCY/IbI
1 000py10OBaHUS.
BricTpanBath pa3BEPHYTHIC TIHCH-
MEHHBIE U YCTHBIE OTBETHI C OTIOPOH
Ha uH(popMaIHo U3 yueOHUKa U
CIPaBOYHBIX MaTepHAIIOB, IPAMOT-
HO MCIOJIb30BaTh U3yYECHHBIN MOHS-
TUWHBIN anmnapar Kypca XMMUHU.
Hcnonb30BaTh NpH BHITIOJIHEHUH

y4eOHBIX 33JaHUH U B IIpoliecce

[Mudposas nadboparopus




HCCIIEI0BATEIBCKOMN NEATENbHOCTH

Hay4YHO-TIONYJISIPHYIO JIUTEPATYPY

XUMHUYECKOTO COJIepKaHus, CIIpa-

BOYHbBIE MaTepuasl, pecypcol Mn-
TepHEeTa

Tema 4. O6mas xa-
paxkTepuCcTUKa XUMU-
YECKHX JICMEHTOB
VIA-rpynnsl. Cepa u
e€ coenuHeHus (6 v)

OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB
VIA-rpynmel. Oco6eHHOCTH CTpoe-
HUS aTOMOB 3THUX 3JIEMEHTOB, XapaK-

TEPHBIE JIJIs1 HUX CTEIIEHU OKHUCIIE-
Hust. Ctpoenue u puU3nIecKre CBOi-
CTBA MPOCTHIX BEIIECTB — KUCIOPO-
Jia ¥ cepbl. AIJIOTPOIIHbIE MOAU(U-
KalluM KUCIIOPO/ia U cepbl. XUMHUYe-
ckue cBoiictBa cepbl. CepoBOIOpO/I,

CTpoeHue, (hru3nueckue

U XUMUYeCcKue cBorcTBa. OKCUAbI

CepbI KaK MPeICTaBUTENH KUCIOT-
HBIX OKcHa0B. CepHas KucnoTa, hu-

3UYECKHUE U XUMUYECKUE CBOMCTBA

(oO1mre Kak mpeacTaBUTeNs Kiacca
KHCIIOT U crenuduieckue), mpume-

HEeHHEe. XMMHYECKNE PEaKInu, Jie-

Kalllie B OCHOBE MPOMBIIIIEHHOTO
croco0a MoJiy4eHus: CEpHON KUCIO-

Thl. ATIIIapaThl U MPOTEKAIOIINE B
HUX TIPOLIECCHI (Ha MpUMepe pou3-

BOZICTBa cepHOM KucioThl). Conu
CEpHOU KUCIIOThI, KAYeCTBEHHasI pe-
akuus Ha cynb@aT-uoH. Haxoxe-
HHUE CEepbl U €€ COCTMHEHUHN

B IIpUpOJIe. XMMHUYECKOE 3arpsizHe-

HUE OKPYXKAIOILEN Cpebl COEINHE-
HUSIMH Ccepbl (KUCIOTHBIE JOXKIHU,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB),
croco0sl ero npenorspaieHus. [le-

MoHcTparuu Komnekiuu (Bugeoma-

OOBACHATH 001IHE 3aKOHOMEPHO-
CTU B U3MECHEHUU CBOMCTB JJIEMEH-
ToB VIA-rpynmnsl 1 UX COEIUHEHUM

C Y4€TOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh PU3NIECKUE
U XMMHYECKHE CBOMCTBA IIPOCTOTO

BEIIIECTBA Cepbl U €€ COeANHEHUH

(cepoBoz10pOJIa, OKCHJIOB CEPBI,
CEPHOU KUCIIOTHI, CyIb(}haToB), CIO-
cOOBI UX MOJIYYEHUs, IPUMEHEHUE U

3Ha4YeHUE B MPUPOJIE U KU3HU Ye-
JIOBEKA.
Onpenensats Hanuuue cyabgat-
MOHOB B pacTBOpeE.

OOBACHATH CYLTHOCTh 3KOJIOIHYe-
CKHUX Ipo0JIeM, CBA3aHHBIX C Iepe-

paboTKOM COeIMHEHUH Cephl.

[TmaHupoBaTh U OCYIIECTBISATH HA

MPAKTUKE XUMUYECKHE IKCTIEPH-

MEHTBI, TPOBOIUTH HAOIIOICHHS,

JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM

HKCTIEPUMEHTA.

CrnenoBaTh ipaBuiIamM 0€30MacHOM

paboThl B 1abopaTopuu IpHu Uc-
MOJTb30BaHUH XUMHUYECKOH MTOCY/IbI

1 000pyI0BaHUS.
[Ipon3BOANTH BHIYUCIECHUS IO
XMMUYECKUM YpPaBHEHUSIM.
Mcnonb30BaTh NpH BHITOJTHEHUH
y4eOHBIX 3aJJaHUN TEKCThI yUeOHH-
Ka, cripaBo4yHble MaTepuainsl (Ile-

[Mudposas nadopa-
TOpHs




TepHUasbl): cepa u €€ COCMHEHHUS.
OOyrinuBaHue caxapa moj AeUCTBH-
€M KOHLIEHTPUPOBAHHOU CEpHOMI
KucioThsl. JJabopaTopHble U IpakTU-
gyeckue paboTsl JIabopaTopHbie OIbI-
ThI: OOHapyXeHue cynb(ar-moHOB.
BiaumoneiictBue paz0aBieHHON
CEpPHOM KHUCJIOTHI C HUHKOM.

Berurcienuss — 1o ypaBHEHUSIM
XUMHUYECKUX PEAKLUN; — MACCOBOU
JI0JIM BBIX0/1a TIPOJTYKTA PEAKIIUU

PHUOJMYECKYIO CUCTEMY XUMUYE-
ckux anemeHToB 1. Y. Menpenee-
Ba, TAOJUITYy PACTBOPUMOCTH KHC-

JIOT, OCHOBaHHUH H COJICH B BOJIE,
3IEKTPOXUMUUYECKUH PsiJT HATIpsiKe-
HU METaJIJIOB).

Hcrnonb30Bath npu BHITIOJIHEHUH
y4eOHBIX 33JaHUH U B TIPOIIECCe

HCCIIeIOBATEIILCKOM IeATeIIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepkKaHus, CIIpa-
BOYHBIE MaTepuabl, pecypchl Mn-

TepHETa

Tema 5. O0mas xa-
pPaKTepUCTUKA XUMU-
YECKHX JICMEHTOB
VA-rpymnmsl. A30T,
dhocdop u ux coenu-
HeHus (7 4)

OO01mas xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTpoe-
HUSl aTOMOB 3THUX JIEMEHTOB, XapakK-
TEpHbIE /JIsl HUX CTENEHH OKUCJIe-
HUs. A30T, paclipoCcTpaHEeHHE B MPH-
pole, pU3NYECKue U XUMUIECKHE
cBoiictBa. KpyroBopot azora B npu-
pone. AMMHaK, ero (pusndeckKue u
XUMHYECKHE CBOMCTBA, MTOJIYICHUE U
npuMmenenne. CoJli aMMOHUS, UX
(du3HYecCKre U XUMUYIECKUE CBOM-
cTBa, mpuMeHeHue. KauecTBeHHas
peaxIs Ha HOHBI aMMOHWMSI. A30T-
Hasl KUCJIOTa, €€ (PU3HIecKue
Y XUMUYECKHEe CBOMCTBA (00111e KaKk
MPEJICTAaBUTEISI KJTacca KUCIIOT U
cnenuduaeckue). Micmons3oBanue
HUTPATOB M COJICH aMMOHHS B Kave-
CTBE MHUHEPATbHBIX YIOOPECHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPY-
JKAIOMIEeH cpe/ibl COSAMHEHUSIMH a30-
Ta (KUCIOTHBIE JOXK/IU, 3aTPI3HEHHE
BO3/lyXa, MOYBHI U BOJ10EMOB). Doc-

OOBACHATH 00IIME 3aKOHOMEPHO-
CTH B U3MEHEHHH CBOWCTB JIEMEH-
TOB VA-TpyNIbl U UX COeIMHEHUN

C Y4ETOM CTPOECHHS X aTOMOB.

XapakTepu3oBath (HU3NUECKUE U

XUMHYECKHE CBOICTBA MPOCTHIX
BelecTB a3ota u pocdopa u ux co-
eIMHEeHU! (aMMHaKa, coJeil aMMo-
HUsI, @30THON KUCJIOTBI, HUTPATOB,
okcuga docdopa(V) u dhochopHoii
KHUCJIOTHI, pocdaToB), ciocoObl X
MOJTyYeHUsI, IPUMEHEHHUE U 3HAYe-
HUE B TIPUPO/JIC ¥ KU3HH YCITOBEKA.

OnpenensiTh HOHBI AMMOHHSI H
(dhocdar-nuoHsI B pacTBOpE.
OOBSCHATH CYIIHOCTb SKOJIOTUYE-
CKHX TIPOOJIEM, CBSI3aHHBIX C
HaXO)KIEHHEM COeINMHEHNH a30Ta 1
docdopa B okpyKaroiei cpese.

[TnanupoBaTh U OCYIIECTBIATH HA

MPAKTUKE XUMHUUYECKUE IKCTIEPHU-
MEHTBI, TPOBOAUTH HAOIIOICHUS,

JIeNIaTh BBIBOJIBI IO pE3yNIbTaTaM

udporas madbopa-
TOpHs




dhop, amoTpornHbie MOAUPUKAIIII
docdopa, pusnueckue u xXuMuge-
ckue cBorctBa. Okeua pocdopa(V)
u GocdopHas kuciora, pusnyeckue
Y XMMHYECKHUE CBOMCTBA, MOJIy4e-
Hue. KauecTBeHHas peakuus Ha
docdar-nonsl. McnonpzoBanue
dbocdaToB B KaueCTBE MHHEPATHHBIX
yan00peHui. 3arpsi3HeHUe PUPOI-
HBIX BOJI0EMOB (hocaramu. [lemMoH-
crparu Komnekun: docdop u nx
coequHeHus. BzanmoencTBrue KOH-
LEHTPUPOBAHHON a30THON KHUCIOTHI
¢ menpto. JlabopaTtopHble U MPaKTu-
yeckue padboTsl JlabopaTtopHbie OMbI-
TBI: 1. B3aumomeicTBue coseil aMm-
MOHUS ¢ 1IEN0YbI0. 2. O3HAKOMIIE-
HUe ¢ oOpasmamMu a30THBIX U doc-
dopubIx ynoOpenwuii. [Ipaktuueckas
pabota: Ne 3. [Tony4yeHune amMmuaxa,
W3yYEHUE €TI0 CBOWCTB. Brruncienus
— 110 YpaBHEHHSIM XUMUYECKHUX pe-
Ak

IKCIIEPUMEHTA.
CrnenoBatb mpaBuiaM 0€30MaCHOM
paboThI B 1a00paTOpUX IpH HC-

MOJIb30BaHUU XUMHUYECKOH MMOCY/IbI
1 000py/IOBaHHUSL.
[Tpon3BOANTH BHIYUCICHUS TIO
XUMUYECKUM yPaBHEHUSIM.
Hcnonb30BaTh NP BHIIOJTHEHUT
y4eOHBIX 33aJJaHUN TEKCThI yUeOHH-
Ka, CIIpaBOYHBIC MaTepUabl (epu-
OJIMYECKYIO CUCTEMY XUMHUYECKUX
anementoB J[. 1. Mennaeneena, Tad-
JIMILy PAaCTBOPUMOCTH KHCIIOT, OC-
HOBaHHI ¥ COJIeH B BOAE, 3JIEKTPO-
XMMHUYECKHUH P/ HAPSDKEHUN Me-
TaJIOB).
Hcnonp30BaTh NpH BHITOTHEHUH
y4eOHBIX 3aaHUI U B IIpoIIecce
UCCIIEI0BATEIbCKOM eI TEIIbHOCTH
HaYYHO-TIONMYJIAPHYIO JIUTEPATYPY
XMMUYECKOT'0 CO/IEPIKaHus, CIIpa-
BOUYHBIE MaTepHabl, pecypchl MH-
TepHeTa

Tema 6. O0Omas xa-
pakTepuCcTUKa XUMHU-
YECKUX 3JIEMEHTOB
IVA-rpynmel. Yrie-
PO ¥ KPEMHMM U UX
coenuHeHus (8 1)

Yrnepon, auioTponHbele Moau(U-
KaIli¥, pacrpoCTpaHeHNE B IPUPO/IE,
¢bu3nvecKre 1 XUMHIECKHE CBOM-
ctBa. Ancop6uus. Kpyrosopot yr-
aepoaa B npupoje. OKcusl yriepo-
na, X (U3NIeCcKre U XUMHUECKUE
CBOMCTBA, X JEHCTBHE Ha )KUBBIC
OpTaHU3MBI, IOJTYICHUE
U TIPUMEHEHHUE. DKOJOTHYECKHe
po0JIeMBl, CBA3aHHBIE C OKCHUIIOM
yraepona(lV); runotesa rinodaibHO-
ro NOTEIJICHHsI KJIMMaTa; HapHUKO-
BBIN AP PeKT. YronbHas KUCI0Ta U €

OOBsICHATH 0011IME 3aKOHOMEPHO-
CTHU B U3BMEHEHUH CBOMCTB 3JIEMEH-
TOB |V A-rpynnsl ¥ UX COeTUHEHUI
C YYETOM CTPOEHHUS UX aTOMOB.

XapaxkTepu3oBaTh (HU3NUECKUE
Y XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB yTJIepO/ia U KPEMHHS M UX
COeTMHEHUH (OKCHJIOB yTIIepoa,
YTOJIbHOM KUCIOTHI, KapOOHATOB,
OKCHJIa KPEMHUSI, KPEMHHEBOU KHUC-
JIOTBI, CHJIMKATOB), CIIOCOOBI UX T10-
Jy4eHUsl, IPUMEHEHHUE U 3HAaUCHHUE
B [IPUPO/IE U )KU3HU YEJIOBEKaA.

KonrtponbHas pa-
6ora

[udposas madboparopus




COJIH, UX PUBNYECKUE U XUMUUECKHE
CBOMCTBA, MOJIyYeHUE U PUMEHE-
Hue. KauecTBeHHas peakius Ha Kap-
OoHaT-uoHBL. Vcnons30BaHue Kap-
OOHATOB B OBITY, METUIIUHE, TTPO-
MBIIIJICHHOCTH, CEIbCKOM X035~
ctBe. [lepBoHaYaIbHBIC TOHITHS 00
OpraHUYECKUX BEIIECTBAX KaK O CO-
€IMHCHUSX YTIIepoa: 0COOCHHOCTH
cocraBa v cTpoeHus. [lonarue o
OMOJIOrMYECKH BaXKHBIX BEIECTBAX:
XKUpax, Oenkax, yrieBojgax. Marepu-
aIbHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCAMHEHUU.
KpemHunii, ero ¢puznueckue u XuMH-
YEeCKUE CBOWCTBA, MOTyYEHUE U
npUMeHeHue B dneKTpoHuke. Co-
eIMHEeHUs KpeMHus B mpupoje. O0-
1K€ MIPEeICTaBICHHS 00 OKCUIe
kpemuausA(1V) 1 KpeMHHEBOM KUCIIO-
Te. CUIMKaThI, X UCTIOJH30BAaHUE B
OBITY, MEIUIIMHE, TIPOMBILIUICHHO-
cTu. Baxxnenue ctpouTensHbe Ma-
Tepuasbl: KEpaMHKa, CTEKIIO, 11e-
MEHT, OETOH, *ene300eToH. [1po-
0JieMbl 6€30TTaCHOTO MCIIOJIb30BAHUS
CTPOUTENLHBIX MaTEpUAJIOB B TIOBCE-
JTHEBHOM KU3HU. J[eMOHCTpauuu
Mopenu KpUCTAIIMYECKUX PEMETOK
anmMasa, rpadurta, MOJIEKYJIbI QyIuie-
peHa. AncopOmust pacTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpotuBoras. Buneomarepuainsl: cu-
JIMKaTHasi IPOMBIIIIEHHOCTh. Moie-
JI1 MOJIEKYJT OPTaHUYECKUX BEIIECTB.
JIaGopaTopHble U TPAKTUYECKHUE pa-

Onpenensitb kKapOOHAT- U CUITHU-
KaT- HOHBI B pacTBOPE.

OOBACHATH CYLTHOCTH SKOJIOTH-
YECKUX MPOOJIEM, CBI3aHHBIX C
HaXO0X/IEHUEM YIJIEKHCIIOTO Irasa B
OKpYKarollel cpere.

WimroctpupoBaTh B3aUMOCBSI3b
HEOPraHWYECKUX COCAVHEHUM Y-
JIEpo/ia U OPraHMUYECKUX BEILECTB.

[InanupoBaTh ¥ OCYLIECTBIISATH Ha
MPaKTUKE XUMHUYECKUE IKCIIEPHU-
MEHTBI TPOBOJANTH HAOJIOICHUS,
JienaTh BBIBOJIBI IO pe3yibTaTaM
JKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 6€30MacHO
paboTHI B 1a0OPATOPUU TIPH HC-
MOJIb30BAaHUU XUMUYECKOM NOCYbI
1 000pyIOBaHUS.

Hcnonbs30BaTh npu BHITOJIHEHUH
yueOHBIX 3aJJaHUI TeKCThI y4eOHU-
Ka, cripaBouHble Matepuanisl (I1e-
PUOAMYECKYIO CUCTEMY XUMUYE-
ckux anemeHToB /1. . Mennenee-
Ba, Ta0JIMIy paCTBOPUMOCTH KHC-
JIOT, OCHOBAaHHUH U COJICH B BOJIE,
ANEKTPOXUMUUYECKHUU sl HATIPsDKe-
HUW METaJIJIOB).

Hcnonbs30Bath npy BHITIOJIHEHUH
yueOHBIX 3aJ]aHUi U B IIpoLecce
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOT0 COJIepKaHus, CIpa-
BOYHBIE MaTepHuaibl, pecypchl Mn-
TepHeTa




60tb1 JIabopatopHsIii onbIT: Kaue-
CTBEHHAs peakius Ha KapOOHAT-HOH.
[Tpaktuyeckue padoter: Ne 4. [To-
JIly4EHHUE yTieKucioro rasza. Kaue-
CTBEHHAs peakius Ha KapOOHAT-HOH.
Ne 5. PemieHne skCriepuMEHTAJIBHBIX
3amad no reme «Hemeransn). Bel-
YUCJIEHUS! — 10 YPaBHEHUSM XUMHU-
YEeCKUX peaKLuil, eCau OAUH U3 pea-
TEHTOB J]aH B BUJI€ BOJHOI'O PacTBO-
pa C U3BECTHOM MacCOBOM A0JeH

Paznen

3. Metauibl U ux coeauHeHus (22 9)

Tema 7. OOmiue
CBOICTBA METAIOB

(4 4)

OO01mas xapakTepucCTHKa XUMUYe-
CKHX 3JIEMEHTOB — METAJJIOB Ha OC-
HOBaHUHU UX NoJiokeHus B [leproau-

YECKOM CUCTEME XMMHUYECKUX dJIe-
menToB JI. 1. MenneneeBa u ctpoe-
HUs aToMOB. CTpOEHHE METAILJIOB.
Mertaminueckas CBs3b U METAJIINYE-

CKas KpUCTaJUIMYECKast pELIETKa.
DNEeKTPOXUMHUECKUN PsiJi HalpshKe-

HHI MeTaioB. PU3HYECKHUE U XH-
MUYeckue cBoiicTBa meTayios. O6-
1€ CIIOCOOBI MOJYUYEHUSI METAIIIIOB.
[ToHsITHE O KOPPO3UH METAIIIOB U
OCHOBHBI€ CITOCOOBI 3aLUTHI OT KOP-
po3uu. CruiaBsl (cTanib, YyTr'yH, J0-
patOMUHMMA, OpOH3a), UX PUMEHE-
HUE B OBITY ¥ IPOMBILIUIEHHOCTH.
Hemonctpannn O3HaKOMIIEHHE ©
o0pa3iaMu MeTasjIoB U CIUIAaBOB, UX
¢u3nueckuMu cBoiicTBaMu. Mojenu
KPUCTAIIIMYECKHUX PEMIETOK METal-
n0B. Buneomarepuaisl: Koppo3ust
MeTasuioB. JlabopaTopHble U Ipak-
TH4yeckue padotsl JJaboparopHbie

PackpbIBaTh CMBICI HU3y4aeMBbIX
MOHITHI U IPUMEHSATDH 3TH MOHATHS
IIPY OMTUCAHUH CBOMCTB BEIIECTB U
ux npespaieHuil. 6 OObACHATH
o011re 3aKOHOMEPHOCTH B H3MEHe-
HUU CBOMCTB 3JIEMEHTOB-METAIIJIOB
U UX COCMHEHUH C yUETOM CTpOE-
HUS UX aTOMOB.

XapakTepu3oBaTh CTPOEHUE Me-
TaJUIOB, 00IIME (PU3NYECKHUE U XU-
MHYECKHE CBOMCTBA METAJLIOB.

XapakTepu3oBaTh 00111E CIIOCO-
ObI OJTyYEHHS] METAJUIOB.
CrnenoBaTh mipaBuiIamM 0€30MacHOM
paboThl B 1abopaTopuu IpHu uc-
M0JIb30BAaHUH XUMHUECKOH MOCY bl
1 000py10OBaHUS.
[Tpon3BOANTH BEIYHUCICHUS TIO
XMUMUYECKUM ypPaBHEHUSIM.
Mcnonb30BaTh NpH BHIIOJTHEHUH
y4eOHBIX 3aJJaHUN TEKCThI yUeOHU-
Ka, cripaBo4yHble MaTepuansl (Ile-
PHOINYECKYIO CUCTEMY XUMHYE-

ckux ’1emeHnToB /1. . Menpaenee-

udporas madbopa-
TOpHs




onbIThl: O3HaKOMIIEHHE ¢ 00pa3laMu
CIUJIaBOB METAJJIOB. 3aBUCUMOCTh
CKOPOCTH peakLiu MeTajlla ¢ KUC-
JIOTOM OT NPUPOJIbI MeTasia. Bbl-
YUCJICHUS] — 110 YPaBHEHUSM XUMH-
YEeCKUX peaKluii, €Cau OAUH U3 pea-
TE€HTOB COJEPXKUT MPUMECH

Ba, TAOJIHMITy PaCTBOPUMOCTH KHC-
JIOT, OCHOBAHHUM M COJICH B BOJIE,
3IEKTPOXUMHUUECKHUH sl HATIpsiKe-
HUM METaJIIOB).

Hcrnonb30Bath npu BHITTOJIHEHUH
y4eOHBIX 33JaHUH U B TIpOIIecCce
HCCIIEN0BATEILCKOMN JIeSITETbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepkKaHus, CIIpa-
BOYHBIE MaTepuabl, pecypchl Mn-
TepHeTa

Tema 8. Baxxneiu-
1K€ METaJUIbl U UX
coenuaeHU (16 1)

Il{enounsie MeTamisl. IlonoxeHue
B [leproanueckoi cucreme XuMuue-
ckux ’eMeHToB J. 1. MeHpaeneeBa,
cTpoeHue aroMoB. Haxoxienue B
MpUpoe.
dusznyeckre ¥ XUMHUUECKHE CBO-
cTBa (HA IPUMEPE HATPUS U KaJIUs).
OKCHUIbI U TUAPOKCHUIBI HATPUS U
Kkanus. [I[puMeHeHue menouHbIX Me-
TaJJI0B U UX coeauHeHui. Ilenou-
HO3€MEIIbHBIC METAJIJIBI MAarHUN U
KaJIbLIWM, cTpoeHue aToMoB. [loso-
»keHue B [lepuonnueckoit cucreme
XxuMuueckux ayemenToB [[. . MeH-
neneesa. Haxoxienue B mpupoe.
dusznyeckre ¥ XUMUIECKHE CBOM-
ctBa. BaskHenmme coeTmHeHns
KaJbIHs (OKCHJI, THAPOKCHU/I, COJIH).
JKécTkoCcTh BOBI H CIOCOOEI €€
ycTpanenus. Amomununil. [Tomoxe-
Hue B [lepuoguueckoil cucteMe Xu-
Mmuueckux 3jaemenToB . M. Menne-
JieeBa, CTpoeHue aroma. Haxoxne-
HUeE B npupojie. PU3NUecKue 1 Xu-

OOBACHATH 00IIIME 3aKOHOMEPHO-
CTH B U3MEHEHHH CBOMICTB dJIEMEH-
TOB-METAaJJIOB B TPYIIAX U UX CO-
€IMHEHUH C YYETOM CTPOCHHUS UX

aTOMOB.

Xapaktepu3oBaTh GU3HYCCKUE U

XUMHUYECKHUE CBOKMCTBA MPOCTHIX
BEIIECTB METAVIOB U UX COEIUHE-
HUM (OKCUIOB, THIPOKCHUIOB, CO-

nieit), cnocoObl UX MONYYEHUS,

MPUMECHCHHE U 3HAYCHHE B TIPUPOJIC
U JKA3HU YeI0BeKa.
Pacno3HaBarh ¢ OMOIIBLIO Kade-
CTBEHHBIX PEaKINi HOHBI METAJLIOB
(Maruus, aTFOMHUHMAS, ITUHKA, JKeJIe-
3a, MEJN).
[TnaHupoOBaTh U OCYIIECTBIIATH Ha
MIPAKTUKE XUMHYECKUE IKCTICPH-
MEHTBI, TPOBOIUTH HAOIIOICHUS,
JIeJIaTh BBIBOJIBI ITO PE3YJIbTaTaM
IKCIIEPUMEHTA.
CrnenoBath mpaBuiiaM 0€30MacHOM
paboThl B 1a00paTOpPUX IPHU HC-
MOJIb30BAaHUH XUMHUYECKOH TOCY b

MUYeCKHe CBOHCTBA. AMQOTEepHBIC

U 000py/IOBaHMSL.

KontponbHas pa-
6ota

udporas madbopa-
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CBOMCTBA OKCH/IA U THIPOKCHU/IA.

[Tpon3BOANTH BEIYUCICHHUS TIO
Keneso. [lonoxenue B [leproguue-
CKOM CHCTEME XUMHUYECKUX IJIEMEH-

Tema 9. BertectBa u
MaTepuaibl B )KU3HU
yenoBeka (3 1)

BOB. AM(oTepHbIe CBOICTBA TU-

gyeckue padboTsl: Ne 6. )KEcTtkocTh
BOJIbI U METOABI €€ YCTPAHEHHUS.
Ne 7. Penienue skcriepMMeHTaIbHBIX
3a1a4 1o reme «MerauisDy. Beranc-
JIEHUSI — T10 YPAaBHEHUSIM XHUMHUYE-
CKHMX PEAKIHI, €CIIH OJIUH U3 pea-
TEHTOB JIaH B U30BITKE WIH COJEP-
KUT IPUMECH; — MAaCCOBOH 10U
BBIX0/1a TIPOJIYKTA PEAKIINH

BemectBa u MaTcpHraJibl B IIOBCC-

OKpaLHI/IBaHI/Ie IIJTaM€HHM MOHaMU

y4eOHBIX 3aJaHUH U B IIpoIiecce
HaTpus U Kanus. OKpaluBaHue

BOYHBIE MaTepHalibl, pecypcsl MH-
Kucnopoje u xjope. Jlaboparopusie

TEpHETa
U TIpaKkThyeckue padotsl Jlabopa-
TOpHBIE ONBITHI: O3HAKOMIICHUE C
o0pa3iamMu aTlOMUHHS U €To CIUIa-

POKCH A aJIIOMHUHHA. KauecTBeHHEBIE
PCaKIIMKU HAa MOHEI KEJIC3a. HpaKTI/I-

Paznen 4. Xumust u okpyxaromas cpena (4 1)
HoBele MaTepuansl 1 TEXHOJIOTHH.

XUMHUYCCKUM YPABHCHUAM.

BeicTpauBath pa3BEPHYTHIE IUCh-
toB /[[. . MenaeneeBa, cTpoeHue

MCHHBIC U YCTHBIC OTBCTEI C OHOpOﬁ
aroma. Haxoxnenue B npupoze. du-
3UYECKHUE U XUMUYECKUE CBONCTBA.

Ha THGOPMAITUIO U3 yUeOHUKA U

CIIPaBOYHBIX MATCpHUAJTIOB, I'PpaMOT-
Oxcupl, THIPOKCHUIBI U COJIU JKeJle-

HO HMCIOJIb30BaTh U3YUYCHHBIN MTOHS-
3a(ll) u xxeneza(lll). demoncrpauuu
B3anmopeiicTBue HaTpus € BOJIOK.

TUWHBIN anmnapar Kypca XMMHUH.

Hcnonp3oBaTh ITPpU BBIITOJIHCHUHA

HCCIIEI0BaTEIbCKON eI TEILHOCTH
IUIaMEHH MOHAMHM Kanblvs. B3aumo-
JIENCTBUE OKCHUIA KAJILIUS C BOIOH.
Buneomarepuansl: ropeHHE Kere3a B

Hay4HO-IIONYJIIPHYIO JIUTEPATYPY
XUMHUYECKOT'O COEpkKaHus, CIIpa-

JTHEBHOH KWU3HHU 4YeIoBeKa. XUMHUSA U

XapakTepu30BaTh POJIb XUMHUH

300POBBEC. be3onacHoe ucnosnp3oBa-

HHUC BCUICCTB U XUMUUCCKHUX PCAK-

B PA3JIMIHBIX C(I)ean ACATCIIbHOCTH
Hmﬂeﬁ, OCHOBHBIC BCIIICCTBA U Ma-

TCPUAJIbI, IPUMCHACMBIC B JKU3HU
COBPCMECHHOI'O YCJIOBCKA.




1uii B ObITy. [IpupoHbIE HCTOYHUKH

Htorosoe IOBTOPC-

yIJ1€BOJIOPOAOB (Yroib, IPUPOIHBIN
ra3, He()Thb), IPOIYKTHI HX Tepepa-
O0TKH, UX POJIb B OBITY U IPOMBIIII-
aeHHOoCcTU. OCHOBBI IKOJIOTHYECKON
IPAMOTHOCTU. XUMUYECKOE 3arpsi3-
HEHUE OKpYy’Karouleil cpeapl (mpe-
JEeNBHO JOMYCTUMAast KOHIICHTPaLUs
BemectB — [1JIK). Pons xumuu B
PELIECHUH YKOJIOTHIECKUX MPOOIIEM.

OOBSCHATD yCIIOBHS 0€30MMacHOTO
MCII0JIb30BaHUs BELIECTB U XUMHU-
YEeCKUX peakluil B ObITY.

AHanu3upoBaTh U KPUTUYECKU
OLIEHUBATh WH(POPMAIIHIO
0 BJIMSIHUU IIPOMBILUIEHHOCTH,
CEJIbCKOI0 X035ICTBa, TpaHCIIOpTa
U JIp. Ha COCTOSIHUE OKpY KaroIen
Cpeapl.

YMeTb OKa3bIBaTh IIEPBYIO 110-
MOILIb TP XUMUYECKHUX OKOrax U
OTpaBJICHUSIX.
[Ipunumatsb yyactue B 00Cyxie-
HUU NIPO0JIeM XUMHUUECKOH U 3KO-
JIOTMYECKOW HalpaBIEHHOCTH, BbI-
CKa3bIBaTh COOCTBEHHYIO MO3ULIHIO
1o npobieme u npeagaraTb Bo3-
MOYKHBIE ITYTH €€ peleHus

Hue (3 u)

3HaHUU o TeMaM Metaiuisl 1 Heme-

O000I11IeHNE U CUCTEMATU3ALUS

TaJlJIbl

HroroBas xoH-
TpOJIbHAs paboTa




Kpurepun 1 HOpMBI OLICHKH 3HAHUH 00y4aIOLIUXCH.

PesynbraTel 00y4eHHsT XUMUHM JOJDKHBI COOTBETCTBOBATH OOIMM 3a/layaM MpeaAMeTa U
TpeOOBaHUAM K €0 YCBOCHHIO.

PesynbraTel 00yueHHs OLIEHUBAIOTCS 1O MATHOAIUIbHOM cucTeme. [Ipy olleHKe yUnuTHIBaIOT-
Csl CIIEAYIOIME KaUeCTBEHHbIE TIOKA3aTeNI OTBETOB!

['myOuHa (COOTBETCTBHE M3YYCHHBIM TEOPETUUECKUM 0000IIECHUSIM);

Oco3HaHHOCTh (COOTBETCTBHE TPEOYEMBIM B IIPOrpaMMe YMEHHSIM MPHUMEHSATh OJTYYESHHYIO
nHpopManumw);

[TomHOTa (COOTBETCTBHE O0BEMY MPOTPaMMbI U HH(MOPMAITUN yUCOHUKA).

[Ipu oneHKe yYUTHIBAIOTCS YMCIO M XapakTep OMMOOK (CyHIECTBEHHBbIE UM HECYIIECTBEH-
HBIE).

CymiecTBeHHbIE OMIMOKHM CBSI3aHBI C HEJOCTATOYHOW TIyOMHONW M OCO3HAHHOCTHIO OTBETa
(Hampumep, YYCHHK HEMPaBUIBHO YKa3all OCHOBHBIC MPU3HAKU MOHSATHH, SIBJICHUM, XapaKTEpHbIE
CBOMCTBA BEIIECTB, HEMPABWIBHO C(HOPMYIHUPOBAI 3aKOH, MPABUJIO U Mp. WIK YYEHHUK HE CMOT
MPUMEHHUTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS WU MPEACKa3aHUs SIBICHUN, YCTAaHOBICHUS
MIPUYMHHO-CJIEICTBEHHOM CBSI3U, CPaBHEHUS U Kiaccu(DUKAINK SIBICHUHN U T.I1.).

HecymecTBeHHbIE OLIMOKU OINpPENessSIOTCS HEMOJMHOTOW OTBeTa (Hampumep, yIylleHHe U3
BUJIa KAKOTO-TH00 HeXapakTepHOro (pakTa Mpu OMMCAHWU BEIIECTBA, rpouecca). K HUM MOXHO OT-
HECTH OTOBOPKH, OIHKCKH, JONYLUICHHBIE 110 HEBHMMATEIBHOCTH (HampuMep, Ha JBa wiu Ooiee
YpaBHEHUH peaklMy B IOJHOM HOHHOM BHJE JONYIIEHa OJHa omMOKa B 0003HAYEHHM 3apsijia
HOHA).

Pe3ynbTarsl 00y4ueHMsI IO JaHHOM MPOrpaMMe IPOBEPSIIOTCS B MPOLECCE YCTHBIX M MHUCH-
MEHHBIX OTBETOB yYalllUXCs, a TAK)KE MPU BHIIIOJTHEHUH MU XUMHUYECKOTO SKCIIEPUMEHTA.

OuneHka yCcTHOro oTBeTa.

OtmeTKa «S5»:

OTBeT NOJIHBIN U NPAaBUIbHBIA HA OCHOBaHUM U3YUYEHHBIX TEOPUIL;

Martepuan H3J10KEH B ONPENEIEHHON JIOTMYECKOW MOCIIE0BATEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;

OTBeT CaMOCTOSATENbHBIM.

OtrMmetka «4»:

OTBeT NOJTHBIN U MPAaBUIBHBIA HA OCHOBAaHUH U3YYEHHBIX TEOPUH;

Matepuan M3I0KE€H B ONPENEIEHHON JIOTUYECKON TOCIEN0BATENIBHOCTH, IPU ATOM JIOIY-
IIEHBI IBE-TPU HECYIIECTBEHHBIE OMINOKH, UCIIPABICHHBIE 10 TPEOOBAHUIO YUUTEISL.

OtMmetka «3»:

OTBeT NONHBIA, HO MPU ATOM JOIMYIIEHA CYIIECTBEHHAs OIMMUOKA UM OTBET HEMOIHBIMH,
HECBS3HBIN.

OtMeTKa «2»:

[Tpu oTBeTe OOHAPY)KEHO HEMOHWMAHHE YYAIIUMCS OCHOBHOTO COJIEpXaHMUsA y4eOHOTro
MaTepuasa Wiu JONYyIIEHbl CYyIeCTBEHHbIE OMNUOKH, KOTOPBIE yYallHiics He MOKET MUCIPAaBUTh
MIPY HABOSIIUX BOIPOCAX YUUTEIIS.

OtmeTtka «1»:

OtcyTcTBHE OTBETA.

OueHka npakTH4ecKux pador.

OrneHka CTaBUTCSI HA OCHOBaHMM HAOJIOJIEHUS 3a yYallUMKCS U MHUCbMEHHOI0 OT4ETa 3a
pabory.

OtMmeTka «5»:



Pabota BEIMOTHEHA MOJHOCTHIO M MPABWIIBHO, CACNAHBI IPABIIbHBIC HAONIOICHUS U BBIBO-
AbL;

DKCIepUMEHT OCYIIECTBIIEH M0 TUIAHY € YYETOM TEXHHUKH O€30MMacHOCTH U MPAaBUI pabOTHI C
BeIIECTBAMH U 000PYIOBaHUEM;

[IposiBieHbI OpraHU3alMOHHO-TPYI0BbIE YMEHUS (ITOJIEPKUBAIOTCSI YUCTOTA paboyero Me-
CTa ¥ MOPSAJIOK HA CTOJIe, SKOHOMHO UCTIOJIb3YIOTCSI PEAKTHUBBI).

OtrMetka «4»:

Pabota BEIMOTHEHA MOJHOCTHIO U TIPABHIIBLHO, CACIAHBI IPABUIIbHBIC HAOIOICHUS U BBIBO-
JIbl, HO TIPH 3TOM 3KCIEPUMEHT MPOBEIEH HE MOTHOCTHIO WM JIOMYIICHbI HECYIIECTBEHHBIE OLINO-
KU B paboTe ¢ BeleCTBaMU U 000PYJOBaHUEM.

OtmeTtka «3»:

Pabota BbIoSTHEHA MPAaBUJILHO HE MEHEE YeM HaIlOJIOBUHY WJIM JIOIMYIIEHA CYIIEeCTBEHHAs
omnOKa B XOJ€ JKCIEpUMEHTa, B 00BACHEHUHU, B O(DOpPMIIEHUU PabOThI, B COOIO/ICHUU TPABUI
TEXHHUKHU 0E30MaCHOCTH MpHU PadoTe ¢ BELIECTBAMHU U 00OpPYIOBAHUEM, KOTOPAsl UCIPABISETCS IO
TpeOOBaHUIO YUUTEIS.

Ot1meTka «2»:

Jomnyiens! 1Be u 0ojiee CyIIECTBEHHBIE OMMUOKHU B XO/1€ SKCIIEPUMEHTA, B OOBSICHEHUU, B
odopmiieHnn paboThl, B COOIIOICHUH MTPaBUIJI TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ BEIECTBAMH U
000pyIOBaHUEM, KOTOPBIE YIAIIUKCS HE MOXKET UCIIPABUTH JIaXe TI0 TPEOOBAHUIO YUUTEIIS.

OtMmetka «1»:

Pabota He BbIMONHEHA, Y y4alIerocsi OTCYTCTBYIOT SKCIIEPUMEHTAJIbHBIE YMECHHUS.

Ouenka yMeHUH pelIaTh IKCNEPUMEHTAbHbIE 3224 M.

OtMmetka «5»:

[1nan pemreHust cOCTaBIeH MPaBUIILHO;

[TpaBuiibHO OCYIIECTBIEH MOAOOP XMMHUECKHUX PEAKTUBOB U 000PYI0BaHUS;

Jano monmHoe 00BsICHEHNE U CCIIaHbl BEIBOJIBI.

OtMmetka «4»:

[1nan pemreHust coCTaBIeH MPaBUIILHO;

[IpaBuIBHO OCYIIECTBIEH MTOAO0P XUMUYECKUX PEAKTHBOB M 00OPYIOBaHMS, HO JIOMYIIEHO
He 6oJiee IBYX HECYIIECTBEHHBIX OIMIMOOK B 00BSICHEHUH U BHIBOJIAX.

OtrMmetka «3»:

[1nanH peureHust cCOCTaBIEH MPaBUIIBHO;

[TpaBUIIBHO OCYIIECTBIEH MOA00P XUMUYECKUX PEAKTHBOB U 00OpPYIOBaHUS, HE JOIYIIEHA
CylLIECTBeHHasl OIIMOKa B 0ObSICHEHUH U BBIBOJAX.

OtMeTKa «2»:

JomnyiieHs! 18e U 60see OMMUOKH B IMJIaHE PEIICHHUs, B TIOJ00Pe XUMUYECKIX PEaKTHBOB U
000pynoBaHusl, B OOBSICHEHUH U BBIBOJIAX.

OtMmetka «1»:

3ajaua He pellleHa.

OueHka ymMeHuUil pemiaTb pacu4éTHbIe 3a1a4M.

OtmeTka «S»:

B noruueckoM paccyxIeHUH U PEIICHUH HET ONTHOOK;

OtmeTka «4»:

B nornueckoM pacCyXIeHWM W PEIICHWH HET CYMIECTBEHHBIX OIMMOOK, HO JIOMYIIEHO HE
OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OtmeTtka «3»:



B noruueckom paccykIeHUU U PEIICHUHN HET CYIIECTBEHHBIX OIMIMOOK, HO TOMYIIeHA CYIIIe-
CTBEHHAs OIMOKAa B MATEMAaTUYECKHUX pacuéTax.

OTMeTKa «2»:

HMmeroTcst CyIecTBEHHBIC OMMUOKHU B JIOTHYECKOM PACCYKIACHUH U PEIICHUH.

OtMmeTKa «1»:

OTtcyTcTBUE OTBETA HA 33aHUE.

OneHka NUCbMEHHBIX KOHTPOJIBHBIX PadoT.

OTMeTKa «5»:

OTBeT MOJIHBINA U MTPAaBUIILHBIN, BO3MOYKHA HECYITIIECTBEHHAS OIITHOKA.

OTMmeTKa «4»:

OTBeT HEMOJIHBIN WK JOIYIIICHO HE JI0JIee IBYX HECYIIECTBEHHBIX OITHOOK.

OTMeTKa «3»:

Pabora BbIMONHEHAa HE MEHEE YeM HAIOJIOBUHY, JOIMYIIEHA OJIHA CYIIECTBEHHAas omnOKa u
IIPH 3TOM JIBE-TPU HECYIIECTBEHHBIE.

OTMeETKAa «2»:

Pabora BbIMOTHEHA MEHbIIE YeM HAIMOJIOBUHY MIIM COJIEPKUT HECKOJBKO CYIIECTBEHHBIX
OIIIHOOK.

OtMmeTKa «1»:

Pabora He BEBIIIOJIHCHA.

[Tpu olleHKE BBIOJIHCHUSI MUCHEMEHHOW KOHTPOJILHON paboThl HEOOXOIMMO YUUTHIBAThH TPE-
OoBaHMs eMHOTO Op(OrpaPuUEcKOro pexnma.

OTMeTKa 32 MTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTHUPYET MPEIIICCTBYIOIUE MPH BHI-
CTaBJICHUU OTMETKHU 32 YE€TBEPTh, MOJIYTOAME, TOJ.

IIpu_TeCTHPOBAHUM M OLIEHUBAHMYN KOMILJIEKCHOH PadoThI BCe BEPHBIE OTBETHI OepyTCS
3a 100%, Torma oTMEeTKa BRICTABIISICTCS B COOTBETCTBHU C TaOJIMIICH:

[TpoIIeHT BBITOTHEHHS OtmeTka
3aJaHHMsI
80% u Oouee OTIIUYHO
60-79% XOpOIIO
40-59% YAOBIIETBOPUTENBHO
0-39% HEYOBJIETBOPUTEIHEHO

Kpurepun onenku 3aver:

O1eHKa «3a4TEHO» BBICTABIIAETCS 0OY4YarOLIEMYCsl, €CJIU: OH 3HA€T OCHOBHBIE OIPEEIICHUS,
MOCJIe/I0BAaTENIeH B U3JI0KEHUN MaTepHaia, IeMOHCTPUPYeET Oa30Bble 3HAHUS AUCHUIUIMHBI, BIIaeeT
HEO0OXOIMMBIMU YMEHHUSIMH U HaBbIKaMU TPY BBIMOIHEHUH MTPAKTHUYECKUX 3ajaHHH.

O1eHKa «HE 3aUTEHO» BBICTABISETCA 00YUJaIOIeMyCsl, €CJIM: OH HE 3HAeT OCHOBHBIX OIpe/erie-
HU, HENOC/IeJ0BaTeNIeH U COMBYMB B M3JI0KEHUM MaTepuana, He 001aJaeT ONpeAeIeHHON cucre-
MOW 3HaHMI MO TUCHMIUIMHE, HE B MOJHOM Mepe BlajieeT HeOOXOAUMBIMA YMEHHUSIMUA M HaBBIKAMHU
IIPH BBITIOJIHEHUU MPAKTUYECKUX 3a/laHUH.



Onucanue MaTepUuaJIbHO-TEXHUYECKOH 0a3bl neHTpa «Touka pocray,
HCIO0JIB3YyeMOro [JIsl peajin3ainuu 00pa3oBaTebHbIX IPOrPpaMM B paMKax Nnpemno-
JaBaAHUSA XUMHH

Hudgposasa (komnvromepnasn) navopamopusa (LIJI), nporpaMMHO-anmnapaTHbIii KOMIUIEKC, JaT-
YHMKOBas CHCTEMa — KOMIUIEKT y4yeOHOro o0OpyIOBaHHWs, BKIIOYAIOUIMA W3MEPHUTENbHBIH OJIOK,
uHTEepQEeiic KOTOPOTro MO3BOJSAET 00ECIEYNBATh CBSI3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HaOOP
JATYNKOB, PETUCTPUPYIOMIUX 3HAUCHUS PAIUYHBIX PUINICCKUX BEITUUHH.

becnpoeoonoit mynemudamuux ¢ 3-ma 6CmpoeHHbIMU 0aMUUKAMU:

- lamuux memnepamypel — IpOCTOM U HANEKHBIN JAaTYMK, IPEAHA3ZHAYEH ISl U3MEPEHUS TEM-
nepaTypbl B BOJHBIX PacTBOpax U B ra3oBbIX cpefax. ViMeeT pa3nuyHblii AUana30oH U3MEpEeHui oT —
20 1o +140 -C. TexHuueckue XapakKTePUCTUKHU TaTYMKA YKa3aHbl B MHCTPYKIIMHU IO SKCILTyaTal|u.

- lamyux pH npenHa3zHadeH Ui U3MEPEHHUs BOJOPOIHOro mokaszatens (pH) BoaHBIX pacTBoO-
POB B pa3UYHBIX UCCIIEIOBAaHUSIX 0OBEKTOB OKPYKAIOIIECH CPEIbI.

- lamuuk 31eKmponposoonocmu NpeHA3HAYCH ISl U3MEPEHHS! yeIbHON 3IeKTPOIPOBOIHO-
CTH >KMJIKOCTEH, B TOM YMCJIE U BOAHBIX PacTBOPOB BellecTB. [IpuMeHsercsa npu u3y4eHuu TeOpuu
ANEKTPOIIUTUYECKON TUCCOLMALIMH, XapaKTEPUCTUK BOJHBIX PACTBOPOB.

OTnenpHBIN JaTYUK - 0AmMYUK ORMUYECKOll niomuocmu (Koiopumemp) — NpeiHa3HAUEH JUIS
U3MEpPEHUs! ONTUYECKON IJIOTHOCTU OKpPALIEHHBIX pacTBOpPOB. Mcmosib3yercs mpu U3y4EeHUM TEM
«PacTtBOpBI», «CKOPOCTHh XHMHUYECKHX pEaKlUii», OMPEACTICHUH KOHIICHTPAIUU OKPAIICHHBIX
HOHOB.

Habop nabopamophoii ocmuacmku

Hepeqeﬂb AOCTYIIHBIX HCTOYHUKOB umbopMaum[

1) TUC «Mos mkomay» https://myschool.edu.ru/
2) Caitt ®UIIN. OTKpeITHINM OaHK 3aJaHU A1 GOPMUPOBAHUS €CTECTBEHHOHAYYHON IPaMOTHO-
CTH .
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
3) Caiit Enunas komnekuus nudpoBbx 00pa3oBaTelbHBIX pecypcoB .http://school-collection
.edu.ru/catalog
4) Caiit @enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTeIbHbBIX pecypcoB . http://fcior.edu.ru/
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