rocyiapcTBeHHoOe 010/I:KeTHOe 001e00pa3oBaTe/ibHOe yupe:xkaenne Camapckoii 00,1acTH 0OCHOBHAsl 001eo0pa-
3oBaTejbHas HIKoJa c.MaJjas ['Tymuna MyHHIMIAILHOT0 paiioHa boabmeraymunkuii Camapckoii 061acTu

Paccmotpeno [TPOBEPEHO YTBEPXJIEHO

Ha 3acenanud MO 3aMECTUTEIIEM TUPEKTOpa mupekrtopom ['BOY OOIII
npotokoJt Nel o YP Camconkunsim C.B. c.Maias 'mymmna

ot 30.08.2023 ot 30.08.2023 WNurommuoi T.B.

[Tpuka3z Ne 154
ot 30.08. 2023

\

JOKYMEHT MOJIUCAH
3JEKTPOHHOM MOIIUCHIO

Ceprudukar 00baeaf22857cb8f1f
Bnagemen Unromuna Tatesana Baagumuposna
K)Ieﬁcmmene]—l ¢ 05.03.2022 mo 04.03.2027

PABOYAS ITPOI'PAMMA
C HCIIOJIb30BAaHHEM 000PYA0BAHNSA LIEHTPA €CTECTBEHHO - HAYYHOH
HanpasJeHHocTH «Touka pocra»

[penmer (kype) _ Xumusi Kiacesr 9

KonuuecTBo yacoB o yueOHOMY Iiany: B 9 kiaccax - 1o 68 4acoB B roj;

2 4Yaca B HEJEIIO.

Knaccsr: 9

CocraBneHa B cooTBeTcTBHM ¢ [IprMepHOI mporpaMMoii Mo XMMHH, Ha OCHOBE aBTOPCKOM
nporpammel O.C. I'aOpuensna Xumus. Paboune nporpammel. [Ipenmernas nuHust yaeOHUKOB

O. C. T'abpuensna, U. I'. Octpoymona, C. A. CnaakoBa. 8—9 kiaccel: yueOHOe TocoOue st

o0meoOpa3zoBarenbHbix opranuzanuii / O. C. I'abpuenss, C. A. CnagkoB — M.: IIpocsemenue, 2019

VueOHUKH:

-I'abpuensn O.C. Xumus 9 knace: yued. ams obueodpazoBatenbHbix opranuzanuit/ O.C. I'abpuensn. NI
Octpoymos, C.A.CnagkoB. — M.: IIpocsenienne, 2021.

2023

AHHOTAUMA K POrpaMme no XuMHH



Pabouas mporpamMma y4eOHOTO Kypca 1o XUMHH 7151 9 K1accoB pa3paboTaHa Ha OCHOBE

®I'OC BTOPOTO MOKOJIEHHUS, HA Oa3e MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus 10 XUMHH (0a30BBIH
YPOBEHB) H

aBTopckoit mporpammsel O.C. I'abpuensna Xumus. Paboune nporpammel. [Ipeamernas nuHus yaeOHH-
koB O. C. 'abpuensaa, . I'. OctpoymoBa, C. A. CnaakoBa. 8—9 kiaccel: yueOHOe mocodue st 001eoo-
pazoBatenbHbix opranu3anuii / O. C. 'abpuensH, C. A. CnagkoB — M.: [IpocBemenue, 2019.

YyeOHUKH:

INabpuensu O.C. Xumus 9 kimace: yued. mist obieodpazoBarenbHbix opranu3anuii/O.C. ["'abpuensH.
N.T". Octpoymos, C.A.CnankoB. — M.: IIpocsemienue, 2021.

HosicHuTeIbHASA 3aNIUCKA
B 00y4ennn xumun 00JbIIIOE 3HAYCHUE UMEET IKCIIEPUMEHT. AHAIM3UPYS PE3yIbTaThl MPOBEACHHBIX OITbI-
TOB, yJaluecs: yoexx/1atloTcs B TOM, YTO T€ WM UHbIE TEOPETUUYECKUE TIPEICTaBICHHUS COOTBETCTBYIOT WU
MIPOTUBOpPEYAT PeabHOCTH. TOIBKO OCYIIECTBIISAA XUMUUYECKUM SKCIIEPUMEHT MOKHO ITPOBEPUTDH TOCTOBEP-
HOCTb IIPOTHO30B, CAENaHHBIX HA OCHOBaHUH T€OpUH. B mporiecce skcrepuMeHTanbHOM paboThl yuanecs
MPUOOPETAIOT OIBIT MTO3HAHUS PEATLHOCTH, SBIISIONTUICS BaXKHBIM 3TAlloM (OPMHUPOBAHUS Yy HUX YOCKIC-
HUH, KOTOPBIE, B CBOIO OU€pe/ib, COCTABISIOT OCHOBY HAYYHOTO MUPOBO33peHus. KonnyecTBeHHbIE IKCTIe-
PUMEHTHI TIO3BOJIAT MOJYYaTh JOCTOBEPHYIO HHPOPMAIIUIO O MTPOTEKAHUHU TEX UM UHBIX XUMUYECKUX TTPO-
1eccax, 0 CBOMCTBax BelecTB. Ha 0CHOBE MOTy4eHHBIX SKCIIEPUMEHTAIbHBIX TaHHBIX 00y4aeMble CMOTYT
CaMOCTOSITEITLHO JIaTh BBIBOJIBI, 0000IIATh PEe3yIbTaThl, BBISBIIATH 3aKOHOMEPHOCTH, YTO OJTHO3HAYHO OY-
JIET CIIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMUA O0YUEHHUS IKOJIbHUKOB.
B ocHOBY 00pa3oBaTensHOM MPOrpaMMbl 3AI0KEHO TPUMEHEHUE ITUPPOBLIX 1abopaTopuii. TemaTuka mpen-
JIO’)KEHHBIX KCIIEPUMEHTOB, KOJTUYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpE MPUMEPHOIT 00pa3oBa-
TEIBHON MPOrPaMMBbI 110 XUMHH, coaepkannio DeneparbHOro TOCy1apCTBEHHOTO 00pa30BaTEILHOTO CTaH-
napta (PI'OC) cpeanero (moaHOro) 001Iero 00pa3oBaHMUsL.
Pabouast mporpamMma o xumuu 1711 6a30BOro YpOBHS IpenoaBanus s 8-9 kiaccoB pazpaboTaHa B COOT-
BETCTBUU C TPEOOBAHUSAMHU 3aKOHOIATEIHCTBA B chepe 00pa3zoBaHus U ¢ yu€ToM pekomeHaanuii denepainb-
HOTO oreparopa yuebHoro npeamera «Xumus». ObpazoBareibHas MporpaMMa Mmo3BoJisieT HHTETPUPOBATH
peanuzyeMble MOAX0/IbI, CTPYKTYPY U COJepKaHHUe MPU OpraHu3anuu o0ydeHus XuMun B 8—9 kiaccax.
Ucnons3zoBanne o6opynoBanus « Touka poctay nipu peanusanuu nanHoi Ol mo3BossieT co3aaTh yCIOBUS:
JUIS pacIIupPeHHsl COAEPKAHUSI IIKOIBHOTO XUMUYECKOTO 00pa30BaHNUs;

® IS TIOBBIIICHUS TTO3HABATEILHON aKTUBHOCTH O0YYAIOIIUXCSl B €CTECTBEHHO-HAYYHOM 00J1acTH;

® Ui pa3BUTHS JIMYHOCTH peOEHKA B IIpoliecce 00yUeHUs XUMUU, €ro CITIOCOOHOCTEHN, (OpMHUPOBAHUS
Y yJIOBJIETBOPEHUS COIIMAILHO 3HAUMMBIX HHTEPECOB M MOTPEeOHOCTEH;

e s pabOTHI ¢ OJIAPEHHBIMU IKOJBHUKAMU, OPTaHU3AIMY UX PA3BUTHUS B PA3IMUHBIX 001acTAX 00pa-
30BaTeIbHON, TBOPUECKON JESITEIbHOCTH.

PaGouas mporpamma mo XMMHH JJIsl OCHOBHOM IIKOJIBI COCTaBIeHa Ha OCHOBe DYHIaMEHTAIILHOTO siipa
cozepkaHus o01ero oopasoBanus u TpeOoBaHMIA K pe3yJIbTaTaM OCHOBHOTO 00IIero 0opa3oBaHus, Ipe-
cTaBJeHHBIX B DenepaibHBIM FOCYJaPCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe 001Iero 00pa3oBaHUs BTOPO-
IO TIOKOJICHUS. B HEel yUUTHIBAIOTCS OCHOBHBIC HUJICH ITOJIOXKESHHS IMPOTPAMMBI Pa3BUTHS ¥ (POPMHUPOBAHUS
YHUBEPCAJIbHBIX YYEOHBIX JEHCTBUI /1711 OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[IpenogaBanue yueOHOTO Kypca « XMMHUW» B OCHOBHOH IIKOJIE OCYIIECTBISETCS B COOTBETCTBHH C OC-

HOBHBIMU HOPMAaTUBHBIMH JJOKYMEHTaMU U HHCTPYKTHBHO METOIMYECKUMH MaTepHaIaMu:

v 3akon Poccuiickoit ®enepanmun «O6 obpaszoBanuu B Poccuiickoit ®exeparun» ot 29.12.2012r.
Ne273-D3;

v\ @enepanbHbll TOCYIAPCTBEHHBIN 00pa30BaTENbHLINA CTAHAAPT OCHOBHOIO OOILETO 0Opa30BaHMUS,
yTBEepKACHHBIM TprkazoM MwuHoOpHayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBepkaeHUH U BBe-
JeHUH B JielicTBUE (peepalbHOrO roCyIapCTBEHHOIO 00pa30BaTEIbHOrO CTaHJapTa OCHOBHOTO 00-
miero oopaszoBanus» (B peal. nmpukaza Munoopuayku Poccun ot 29.12.2014 No1644)



v' Xumus. Pa6oune nporpammel. [Ipenmernas nunus yuebuukos O. C. I'abpuensua, 1. I'. OctpoymoBsa,
C. A. CnagkoBa. 8—9 kiaccel: yuyebHoe mocobue it oomieoOpa3zoBarenbHbix opranm3aiuii / O. C.
INabpuensu, C. A. CnagkoB — M.: [Ipocsemienue, 2019.

v' asropckas nporpamma O.C. I'abpuensna Xumus. Paboune nporpammel. [IpeMerHas TuHUS yueOHNU-
koB O. C. I'abpuensina, U. I'. Octpoymona, C. A. CrnagkoBa. 8—9 kiaccel: yueOHOE mocobue st
obmeoOpazoBarenpHbix opranm3anuii / O. C. I'abpuensa, C. A. CnaakoB — M.: TIpocemenue,
2019.

Y4yeOHUKH:
Ia6puensu O.C. Xumus 9 knacc: yue6. ans obmeoopazoBarenbHbix opranusanuii/O.C. ['abpuensH.

N.I". Octpoymos, C.A.Cnaakos. — M.: IIpocsemienue, 2021.

XuMus, KaKk OJjHa U3 OCHOBOIIOJIAratoIux o01acTell eCTECTBO3HAHNUS, ABISETCS HEOTHEMIIEMOM YacThIO
00pa3oBaHMs IIKOJHUKOB. KaX/1blif 4eJI0BEK KUBET B MUPE BELIECTB, IO3TOMY OH JIOJDKEH UMETh OCHOBBI
(yHIaMEHTaJIbHBIX 3HAaHUH 110 XUMUH (XMMHUYECKas CUMBOJIMKA, XMMUYECKHE TOHATUS, (PAKTHI, OCHOBHBIE
3aKOHBI U TEOPHUH ), TIO3BOJIAIOLIME BEIPAOOTATh NPEACTABICHUS O COCTaBe BELECTB, UX CTPOECHUH, ITpEeBpa-
IICHUSX, IPAKTUYECKOM HCIIOJIb30BaHUHU, a TaKXkKe 00 OIaCHOCTH, KOTOPYIO OHU MOT'YT IPE/ICTaBIIATh.

N3yuas xumuro, yqamuecs y3HaroT O MAaTEpPUAIbHOM €IMHCTBE BCEX BELIECTB OKPYIKAIOIIETO MUPA,
00YCJIOBJICHHOCTH CBOWCTB BEIIECTB X COCTABOM U CTPOCHUEM, TO3HABAEMOCTH H MPEJICKA3yEeMOCTH XH-
MUYECKHUX sBJIEHUH. 3yueHne cBONCTB BELIECTB U WX MPEBpAIlEHU ClIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHHSI, & IPAKTHYecKas paboTa ¢ BeniecTBamMu (J1a00paTOPHBIE OMBITHI) — TPYAOTIOOHIO, AKKYPaTHOCTH
u cobpanHocTu. Ha mpumMepe xuMuu yvauyecs nojay4aroT IPEeICTaBICHHUS O METO1aX O3HAHUS, XapaKTep-
HBIX JUISl €CTECTBEHHBIX HAyK (IKCIIEPUMEHTAIBHOM U TEOPETUUECKOM).

B ocHOBY Kypca I0JIO’KEHBI CIEAYIOIUE UICH:

e MarepuaiabHOE €JUHCTBO U B3aUMOCBS3b OOBEKTOB U SIBIEHUI PUPOJIBI;

e Benymas posib TEOPETUUECKUX 3HAHUHN I OOBACHEHHS U IPOTHO3UPOBAHUS XUMUYECKUX
SIBJICHUH, OLIEHKHU UX NMPAKTUYECKOW 3HAYMMOCTH;

e B3auMmocBs3b KaUECTBEHHON U KOJIMYECTBEHHON CTOPOH XMMHUUYECKUX 0OBbEKTOB MaTepHab-
HOT'O MUpa;

e Pa3BuTHE XUMHUYECKON HAyKH U TPOU3BOJACTBO XUMHUYECKHUX BEIIECTB U MATEPUAITIOB JJIS
yJIOBJIETBOPEHUS HACYIIHBIX OTPEOHOCTEH YeoBeKa U 00IECTBa, PELICHUs TTI00aIbHBIX TPodieM
COBPEMEHHOCTH;

e ['eHeTmyeckas CBSI3b MEK/y BEIIECTBAMMU.

OTH UAEH peann3yoTcs yTeM JOCTHKEHUS CIEAYIONINX elei:
e  @opMHpOBaHUE y yHaIIUXCs HETOCTHONW €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.
e Pa3BuTHe MO3HABaTEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEN yya-

IIMXCS B IPOLIECCE N3YUEHUSI XUMUYECKON HAyKHU U €€ BKJIaJla B COBPEMEHHBIN HAYYHO-

TEXHUYECKUI mporpecc; GOpMHUPOBAHUE BAKHEHIITNX JIOTUYECKUX ONEpaAINil MBIIIUIEHUS (aHa-

JM3, CUHTE3, 00001IeHne, KOHKPETU3allKs U JIp.) B IPOLIECCE MO3HAHUS CHCTEMBbI BaXKHEHIIINX

IIOHSATUN, 3aKOHOB Y TEOPUH O COCTaBE, CTPOECHUHU, CBOMCTBAX U IIPUMEHEHUN XUMUYECKUX Be-

LIECTB.

e Bocnuranue yoe:x1€HHOCTH B TOM, YTO MPUMEHEHHUE MOTYYSHHbIX 3HAHUH U YMEHUN 10 XUMUHU

ABIsIETCS O0BEKTUBHON HEOOXOAMMOCTBIO JUIsl Oe301acHOi paboThI C BElleCTBaMU M MaTepHa-

JaMy B OBITY M Ha TIPOM3BO/ICTBE.

e [IpoexTHpoBaHKE U peaTn3alysl BHITYCKHUKAaMU OCHOBHOM HIKOJIBI JINUHOM 00pa30BaTeIbHOM

TPacKTOPUH.

e OBgiageHye KIIOUYEBBIMA KOMIIETEHIMSMU: yUeOHO-TI03HABATEIbHBIMHU, HH(POPMALIMOHHBIMH,

LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.



IInanupyeMsbl pe3yJibTaThl 0OCBOECHHS Y4eOHOIr0 MpeIMeTa.

JINYHOCTHBIMHU pe3yJbTaTaMu
U3yYEHUS MpenMeTa « XUMUsD) SBISIOTCS CIeIyIOIINe YMEHHUS:
® 0CO3HABATH CIUHCTBO U LIEJTOCTHOCTH OKPYKAIOIIETO MUPA, BO3MOKHOCTH €T0 IM03HABAEMO-
CTH U OOBSICHUMOCTH Ha OCHOBE JOCTIKECHHI HAYKH;
® [0CTeNeHHO BHICTPAMBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pPEHUE: 0OCO3HABATh MOTPEO-
HOCTb U TOTOBHOCTBH K CaMOOOpPa30BaHHUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITENILHOM 1eATeIbHOCTH
BHE IIIKOJIBI;
® OLIEHMBATH XU3HCHHbIC CUTYAIMH C TOUYKH 3peHHsI 0€301acHOro 00pasa KHU3HHU U COXpaHe-
HUS 3[I0POBBS;
® OLEHMBATH SKOJOTUYECKHUI PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPO/IbL.
¢ (opMupPOBATH HKOJIOTUYECKOE MBIIIJICHHE: YMEHUE OLIEHUBAThH CBOIO JIEATEIHHOCTH U T10-
CTYIKH JPYTHX JIFOJEH C TOUKH 3pEHHsI COXPAHEHHs OKPYKAIOIIEH Cpe/Ibl - rapaHTa KU3HU U OJ1aro-
[oJIy4us JroJieil Ha 3emie.

MeTtanpeaMeTHbIMH pe3yIbTaTaMU U3YUYECHUS Kypca «XUMHUs» sBIseTCs GOPMUPOBAHNE YHUBEPCATIb-
HBIX yueOHbIX neicteuil (YVY ).

Pezynamuenvie YY/I.

CaMOCTOSITENIbHO OOHAPYKUBATh U (HOPMYIHPOBATh YUEOHYIO MPOOIEMy, ONIPEAEIATH 1IeNIb yueOHOU
JESTeTbHOCTH, BEPCUU PEIICHHs TPOOJIEMBbI, OCO3HABATH KOHEYHBIN pe3yIIbTaT, BRIOUPATh U3 MPEI0KEH-
HBIX M UCKaTh CAMOCTOSATEIBHO CPENICTBA JOCTHYKEHUS 1IeITH; COCTABIIATH (MHIMBUAYAILHO WM B TPYIIIE)
TUTaH penIeHus mpo0ieMsr; paboTas 1o TUIaHy, CBEPSATH CBOM JICHCTBHS C IEITbIO M, TPU HEOOXOIUMOCTH,
WCTIPABJISITh OMTUOKH CaM BBIIBUTATh CAMOCTOSITENIBHO; B TUAJIOTE C YIUTEIIEM COBEPIICHCTBOBATH CAMOCTO-
ATEJbHO BBIPA0OOTaHHbBIE KPUTEPUH OLICHKH.

o0OHapy>KuBaeT U GopMyIHpyeT ydeOHYI0 TPpobIeMy MO PYKOBOJICTBOM yUUTEIS;

CTaBHUT 1I€JIb IEATEIbHOCTH Ha OCHOBE MTOCTABJICHHOM MPOOJIEMBI M ITpeyIaraeT HECKOIBKO CIIOCO00B ee
JOCTHKEHUS;

CaMOCTOSITENTFHO aHAJTU3UPYET YCIOBHS JJOCTHXKEHUS 1IeTTH Ha OCHOBE yUETa BBIICIICHHBIX YIATEIEM
OpPHEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepHale;

TUTAHUPYET PECYPCHI ISl JOCTHIKEHHSI LIEIH;

Ha3bIBAET TPYTHOCTH, C KOTOPHIMH CTOJIKHYJICS MTPH PEUICHUH 33/1a4H, U TIpeIjIaraeT myTu UX IpeoJIo-
JeHus/ n3beranus B JajbHEHIeH 1esTeTbHOCTH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH

CamocTOATEeNbHO CTaBUTh HOBBIE YUeOHBIE 11eTH U 3a7aui. CaMOCTOSTENTbHO CTPOUTD )KU3HEHHBIE T1J1a-
HbI BO BpEMEHHO! NEPCNEKTUBE. IPU IUTAHUPOBAHUM JOCTUKEHUS 1IEJIEN CAMOCTOATEIBHO U a/IEKBATHO
YUUTBHIBATh YCIOBUS U CPEJICTBA UX JOCTHXKEHUS. BhIIenaTh anbTepHaTUBHBIE CLIOCOOBI TOCTHKEHUS LENH U
BbIOMpaTh Hanboee 3 GeKTUBHBIN cr1oc00. AIEKBATHO OLIEHUBATh CBOM BO3MOXKHOCTHU JJOCTUKEHHUSI LIETH
OIIPEICIEHHOMN CIIOKHOCTH B Pa3IMUHbIX cepax caMOCTOATEIbHON NS TEIbHOCTH.

Ilo3nasamenvuvie YY/I:
® . AaHAJM3MPOBATH, CPABHUBATH, KIIACCUPUIIUPOBATH U 00001IaTh (HaKTHI U SBJICHUS. BbIsIB-
JIATh IPUYHUHBI U CJICACTBUA ITPOCTHIX SIBJICHUH.
¢ OCYILIECTBJSATH CPAaBHEHHE, KIACCU(PUKAIINIO, CAMOCTOSITENILHO BBIOMpPAst OCHOBAHUS U KPH-
TEePHUH TSI YKa3aHHBIX JJOTUYECKUX OTICPAIIHiA,
® CTPOHUTH JIOTHYECKOE PACCYKICHHE, BKIIOUYAIOIIEE YCTAHOBJICHHE MPUYNHHO-CIICICTBEHHBIX
CBSI3EH.



® C03JaBaTh CXEMAaTUYECKHE MOJIENIU C BBIIEJICHUEM CYIIECTBEHHBIX XaPaKTEPUCTUK OOBEKTA.

® COCTABJATDH TE3UCHI, PA3IMYHbIC BUBI INIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).

¢ 1npeo0pa3oBbLIBATH MHPOPMALIMIO U3 OJHOTO BU/IA B APYTOi (TaOIUIy B TEKCT U IIp.).

® yMeTb ONPEACIATh BO3MOKHbIE HCTOUHUKH HEOOXOIUMBIX CBEACHUH, IPOU3BOAUTH IIOUCK
uHOpMalKH, aHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTh

® OCYILIECTBISET PaCIIMPEHHBIN MOUCK MH(OPMALMK C HCII0JIb30BAaHUEM PECYPCOB OMOIMOTEK
u NHTepHera;

® CUUTHIBAaeT MH(OPMAIIHIO, IPEJCTABICHHYIO C UCIIOJIb30BAHNEM paHEEe HEU3BECTHBIX 3HAKOB
(CMMBOJIOB) ITPU HAJIMYUU UCTOYHHKA, COJIEPIKAILETO UX TOJIKOBAHUE;

® CO37acT MOJIEIM U CXEMBI JJIsl PELLICHUS 3ajay;

® TIEPEBOJUT CIOXKHYIO IO COCTaBY HH(POPMALIUIO U3 TpapUUecKOro WM CHMBOJIBHOTO MIPe/I-
CTaBJICHUS B TEKCT U HA00OPOT;

® YCTaHaBJIMBAET B3aUMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBIIEHUI, IPOLIECCOB;

® yYyacTBYET B IPOEKTHO- UCCIIE0BATENILCKOM NEATEIbHOCTH. IPOBOIUT HAOIIOACHNE U IKCIIe-
PUMEHT MO PYKOBOJICTBOM YUYHTEJISl. OCYIIECTBIISIET BBIOOP Hanbosee 3¢ppeKTUBHBIX CIOcO00B pe-
IICHUS 337a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH;

® J1aeT onpe/esieHre MOHATUSAM, YCTaHABIUBAET IPUUYUHHO-CIIE/ICTBEHHBIE CBS3HU;

e 0000IIaeT MOHATHS — OCYIIECTBISET JOTHUECKYIO OTIEpPAIIHIO MEPEeX0a OT BUJOBBIX IpPH-
3HAKOB K POJIOBOMY IOHSTHUIO, OT MOHATHS C MEHBIIUM 00BEMOM K MOHSATHIO C OOJIBIINM 00BbEMOM;

® OCYIIECTBISICT CPABHEHUE, CEPUAIUIO M KJIACCH(PHUKALINIO, CAMOCTOSTEILHO BBIOMPAsi OCHO-
BaHUS U KPUTEPHUHU U1 YKa3aHHBIX JIOTHYECKUX OIeparuii;

® CTPOUT KJIAcCU(UKALMIO HA OCHOBE JUXOTOMMUYECKOIO eJIeHUs (Ha OCHOBE OTPHULIAHNUSA).
CTPOUT JIOTHYECKOE pacCy:KJeHHE, BKIIOYAIOIIee yCTaHOBICHUE NPUYMHHO-CIIEICTBEHHbIX CBSI3€H;

e OOBSICHAET SIBJIICHUS, ITPOLIECCHI, CBA3M U OTHOLICHUS, BBISIBISIEMbIE B X0O/1€ UCCIIEI0OBAHMS;

® 3HAET OCHOBBI yCBAWBAIOLIETO YTEHUSI YMEET CTPYKTYPHPOBATh TEKCTHI (BBIJIENSAET I1aBHOE U
BTOPOCTENEHHOE, TTIaBHYIO UJICI0 TEKCTA, BHICTPANBAET MOCIIEI0BATEIbHOCTh ONKUCHIBAEMBIX COObI-
THH), 3HAET OCHOBBI 03HAKOMHUTEIFHOT'O UTEHHSI; ITOCIIEIOBATEIHHOCTD OMIMCHIBAEMBIX COOBITHIA) -
CTaBUTh NPOOJIEMY, ApT'yMEHTHPOBATh €€ aKTyalbHOCTb.

® CaMOCTOSITENIbHO IPOBOJIUTH UCCIIEZIOBAaHNE HA OCHOBE IPUMEHEHUS METOI0B HAOIIOIEHUS U
IKCIEPUMEHTA;

KommyHukarusubie YY/:
CamocTosATeNnbHO OPraHU30BbIBaTh yueOHOE B3aUMO/ICHCTBHE B IpyIIe (ONpeAessaTh o0IIHe e, pac-
NPEJeNsATh POJIU, TOTOBAPUBATHCS APYT C APYTOM U T.1.)

e co0Jr01aeT HOPMBI IYOJIMYHOM peun U periaMeHT B MOHOJIOTE M TUCKYCCHUH;

® TI0JIB3YETCs aJIeKBaTHBIMU PEUEBbIMU KJIHMILE B MOHOJIOTe (ITyOJIMYHOM BBICTYIUICHUH), THa-
Jiore, TUCKYCCHUH;

e (popmynupyeT COOCTBEHHOEC MHEHHE U TTO3UIINIO, ApTYMEHTUPYET UX;

® KOOPIWHHUPYET CBOIO MO3UIIHIO C TIO3UIUSMH MAPTHEPOB B COTPYTHUIECTBE MPH BHIPAOOTKE
00111eT0;

® YCTaHaBJIMBACT U CPAaBHUBAET Pa3HbIC TOUKU 3PEHHUS, MIPEXK/IE YEM MPUHUMATH PEIICHU U Je-
JaTh BBIOOP; CIIOPUT M OTCTAUBAET CBOIO MO3UIIMIO HE BPaX/I€OHBIM Ul ONIIMTOHEHTOB 00pa3oM;

® OCYILIECTBISET B3aMMHBIM KOHTPOJIb M OKa3bIBAET B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMO-
MTOMOIIb. OPTaHU30BHIBACT U TUIAHUPYET YIeOHOE COTPYAHUIECTBO C YUUTEIIEM U CBEPCTHUKAMU;

e ormpeenseT Heau U (yHKIUN YYaCTHUKOB, CIIOCOOBI B3aMMO/ICHCTBHS;

® [UIAHUPYET OOIIHE CIIOCOOBI PabOTHI;

e yMmeeT paboTaTh B rpyIIe — yCTaHABIMBACT paboune OTHOMICHUS, 3(P(HEKTUBHO COTPYIHH-
YaeT U CII0COOCTBYET MPOLYKTHBHOMN KOOMEpaIuu;



® UHTErpUpyeTCs B IPYIITY CBEPCTHUKOB M CTPOUT MPOAYKTUBHOE B3aUMOJCHCTBHUE CO CBEPCT-
HUKAMH U B3POCIBIMU;

® YYUTBIBACT PAa3HbIC MHCHUA U HHTCPECHI U 00OCHOBBIBATH CO6CTB€HHYIO IIO3UIIHIO,

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

- IPOJIyKTUBHO pa3peniats KOHQJIMKTH Ha OCHOBE Y4&Ta HHTEPECOB M MO3UINI BCEX YYaCTHUKOB, I10-
MCKa U OIICHKH aJIbTEPHATHBHBIX CIIOCOOO0B pa3penieHus] KOHPIUKTOB;

JOTOBApUBATHCS U MPUXOJUTH K OOLIEMY PELICHUIO B COBMECTHOMW JEATEILHOCTH, B TOM YHCIIE B CHTY-
alliy CTOJIKHOBEHHS MHTEPECOB;

OpaTh Ha ce0st HHULIMATUBY B OpraHU3allMd COBMECTHOTO ICHCTBHS (IETI0BOE JIHIEPCTBO);

BJIaJIETh MOHOJIOTMYECKON M TUAIOTHYECKOH (hopMamMK peud B COOTBETCTBHH C TPAMMATHUECKUMH U
CHHTAaKCUYECKUMHU HOPMaMH POJTHOTO S3bIKA;

CJICAOBATb MOPAJIbHO-OTUYCCKHUM U IICUXOJIOTMYCCKUM IMPHUHIIUITIAM O6H.[CHI/I$I N COTPYAHHUYCCTBA HA OC-
HOBC YBAXUTCIIbHOT'O OTHOIICHUS K HapTHépaM, BHUMAHMS K JIMYHOCTHU APYTOTro, aACKBATHOI'O MCKINY-
HOCTHOTO BOCIIPUSTHSI, TOTOBHOCTH aJIeKBaTHO PEarupoBaTh Ha HYXK/IbI IPYTUX, B YACTHOCTH OKa3bIBATh
MIOMOIIb U SMOLMOHAIIBHYIO ITOJCPIKKY MapTHEPAM B IPOLECcCe TOCTHKEHHS OOIIEH e COBMECTHOM Jie-
ATENBHOCTH;

IIpeaMeTHBIMH pe3yJIbTATAMU U3YUYEHUs NIPEAMETA SBIAIOTCS CICAYIOIUE YMEHUS:

OCO3HaHUE POJIHU BEUIECTB:

- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJE U TEXHUKE;

- OOBSICHSTH POJIb BELIECTB B X KPYTOBOPOTE, PACCMOTPEHHE XUMUYECKHUX ITPOLIECCOB;

- IPUBOJIUTH IPUMEPBI XMMUUYECKUX IPOLIECCOB B IPUPOJIE;

- HaXO/IUTh YEPThI, CBUAETENIBCTBYIOMME 00 OOUIMX MPU3HAKAX XMMUYECKHUX MPOLIECCOB U UX pa3Inyu-
SX. HCIIOJIb30BAHNE XUMUUECKUX 3HaHUIl B OBITY;

- OOBSCHSTH 3HAUEHHUE BELECTB B XKU3HH U XO34HCTBE YEJIOBEKa;

OOBSACHATH MUP C TOYKU 3pEHUS XUMUU;

— IIEPEUHCIIATh OTIIMYUTEIIbHBIE CBOMCTBA XMMUYECKUX BEIIECTB;

— Pa3aM4aTh OCHOBHBIE XUMHYECKHUE TIPOLIECCHI; - ONPEAEIIATH OCHOBHBIE KJIACChl HEOPTAaHMYECKUX Be-
LIECTB;

- IOHUMATh CMBICI XMMUYECKUX TEPMUHOB. OBJIAJICHUE OCHOBAMU METOJ0B IIO3HAHUS, XapPaKTEPHBIX
JUIsl €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METO/Ibl XUMUYECKOM HaykH (HaOIr0ieHUe, CpPaBHEHUE, SKCIIEPUMEHT, U3MEpPEHHE) U
UX POJIb B IO3HAHUU IIPUPOBL;

- IPOBOJIUTH XUMHUECKUE OMBITHI M SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTAThI;

yMEHHE OLIEHUBATh MOBEJCHUE YEIOBEKA C TOUKU 3pEHUSI XUMUYECKOM 0€30IaCHOCTH MO OTHOIIEHHUIO K
YEJIOBEKY M IPUPOJIE;

- MCII0JIb30BATh 3HAHUS XUMHHU MIPH COOJIIOIEHUH MPAaBUJI UCIIOIb30BaHMS ObITOBBIX XMMHUECKUX TIpe-
11apaToB;

- pa3nn4aTh ornacHble U Oe30IacHbIE BEIIECTBA.

PaGouas mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAX0/1a. ITO JOCTUTACTCS ITyTEM BbI-
HYJICHCHUA )IHJI&KTI/I‘-IGCKOﬁ CANHUIIBI — XUMHUYCCKOTO 3JICMCHTA - U HaHBHeﬁmeM YCIIOXHCHUHU U paclInupe-
HUU €e: 37IeCb TAKOBBIMH BBICTYIIAIOT (DOPMBI CYIIECTBOBAHUS (CBOOOIHBIE aTOMBI, TPOCTHIE U CIIOKHBIE
BellecTBa). B mporpaMMe y4nThIBaeTCs peaau3amus MeKIpeIMeTHbIX CBs3el ¢ KypcoM ¢u3uku (7 Kiacc)
u 6uosioruu (6-7 KJ1acchl), TA€ 1aeTcsa 3HAKOMCTBO CO CTPOEHHEM aToMa, XUMHYECKOW OpraHu3aIue Kier-
KH U TIpOI[eccaMy OOMEHa BEIIECTB.



OcHoBHOM (popMoii OpraHu3anum y4e0HOro nmpouecca sBjsIeTcsl KIIACCHO-ypoUHas cuctemMa. B kaue-
CTBE JIONOJHUTEIBHBIX (POPM OpraHu3aluu 00pa3oBaTEIbLHOIO MPOLECcca UCIIOIb3YETCsl CHCTEMa KOHCYJIb-
TAI[MOHHON MOAEPKKU, UHIUBUAYAIbHBIX 3aHATUI, CAMOCTOATENIbHAS pab0Ta ydaIluXxcsl ¢ UCI0JIb30BaHU-
€M COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUH.

[Ipeobnanatomieii GopMoi KOHTPOIIS BRICTYHAIOT MUCHbMEHHBIN (CaMOCTOSITEIbHBIE U KOHTPOJIBHBIE pa-
00TBI) U YCTHBIN Ompoc (coOeceJ0BaHuE), TECTUPOBAHHE.

Conep:xaHue MPOrpaMMbI
Xumusa 9 kaace
(68 yacoB, 2 yaca B HeJ1eJII0)

Pa3pnen 1. IloBTOpenue u 00001eHne cBeleHHH MO Kypcey 8 Kiiacca

bunapnsie coenqunenus. OKcHubl coneodpasyrolue u Hecoyeodpasytomue. [ MIpokcuabl: OCHOBa-
Hus, aMpoTrepHbie, KUCIOTHI. CpeHUEe, KHCIIbIE, OCHOBHBIE COJIH.

O06o001IeHre CBeICHN 0 XUMHYECKUX peakiusax. Kimaccupukamnus XuMHIeCKUX pEeaKI|i Mo pas-
JUYHBIM OCHOBAHUSAM: COCTaBY M YHCITy PEarHpPYIOIIUX U 00pa3yOIUXCcs BEMIECTB, TEIIIOBOMY YD dekTy,
HaIPaBIICHUIO, U3MEHEHUIO CTETICHEH OKUCIICHHS JIEMEHTOB, 00pa3yIoNUX pearupyolime BenecTna, dhase,
KCIOJIb30BAHHIO KaTaau3aTropa.

[ToHsITHE O CKOPOCTH XUMUYECKON peakunu. DaKkTophl, BIUSIONIME HA CKOPOCTh XUMUYECKHUX PEaK-
LHI: TPUPOJIa pearupyrollnX BEIIECTB, UX KOHIIEHTpalus, TeMIepaTypa, IIonaabr CONPUKOCHOBEHNS,
Hanuuue karainuzaropa. Karanms.

JleMoHCTpanuu
* (O3HaKOMJICHUE C KOJJIEKIIUSIMH METAJIIOB U HEMETAILJIOB.
* (O3HaKOMJICHUE C KOJIJIEKITUSAMH OKCHJIOB, KUCJIOT U COJICH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT MPUPOJIbI PEATUPYIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEAKIIMU OT KOHIIEHTPALIMH PEarupyroIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN peaKuu OT IJI0IIA 1
COTIPUKOCHOBEHHMSI PEarupyromuX BemeCTB («KUIISIIIUN CIIO0I»).
* 3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEAKIUU OT TEMIIEPATyphl Pearupyrouux BEIIECTB.
JlabopaTopHbIE OMBITHI
B3aunmoaeincTeue aMMuaka U XjaopoBoJI0pOAa.
Peakuus Helitpanusanuu.
Ha6monenue temnoBoro 3¢ dexra peakiiuu HeuTpain3aium.
B3aumoneiicTBue cepHoii kucnotsl ¢ okcugom meau (I).

Paznoxenue MEpOoKCHUZa BOAOpOaa C MIOMOIIbIO KaTala3bl KapTO(I)eHSI

ok wdpE

3aBUCHMOCTh CKOPOCTH XMMUUYECKOU PEaKlMU OT MPUPOAbl PEarupyIoLIMX BEIIECTB HA MPUMEPE
B3aMMOJICHCTBHS paCTBOPOB THOCYIb(aTa HATPUA U XJopuaa Oapusi, THOCYIb(aTa HATPUSI U COISTHOM
KHUCIIOTBI.

/. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKON PEAKIUM OT IPUPOJIBI METAILIOB IIPU UX B3aUMOJIEHCTBHUH C
COJISTHOM KHMCJIOTOM.

8. 3aBMCHMOCTH CKOPOCTH XUMUYECKON PEAKIIMHI OT MIPUPOIBLI KUCIOT ITPY B3aMMOAEHCTBUH UX C JKe-
JIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKON PEAKIIUM OT TEMIIEPATYPEL.



10. 3aBHCHMMOCTB CKOPOCTHM XMMHYECKON PEAKIMU OT KOHIIEHTPALIHH.
11. 3aBuCHMMOCTH CKOPOCTH XMMHYECKOM PEAKIMH OT IUIOMIAJN CONPUKOCHOBEHHS PEArMPYIONINX Be-
IIECTB.

12.  3aBUCMMOCTB CKOPOCTH XMMHMYECKON PEAKIMHU OT KaTaau3aTopa.
Pa3znen 2. XumMuyecKkue peakuu B pacCTBOPax JIeKTPOJIUTOB

[TonaTne 00 37EKTPOTUTUYECKON AUCCOUMAIMH. DIEKTPOIUTHI U HEAIEKTPOJIUTHL. MeXaHu3M JHc-
COLIMALIMU DJIEKTPOJIMTOB C Pa3jIMYHBIM XapakTepoM CBs3U. CTENeHb AIEKTPOJUTUYECKON IUCCOLUALIH.
CunbHbIe U cradble AIEKTPOIHTHI.

OcCHOBHBIE TIOJIOKEHHUSI TEOPUH DIIEKTPOJIMTHUECKON nuccoruanuu. Kiaccupukanuss HOHOB U HUX
cBoiicTBa. KHCIOTHI, OCHOBaHHUS U CONU KaK MEKTPoNUThl. VX Kinaccudukanus u JUCCOUaIus.

OO0mue XMMHYECKHe CBOMCTBA KHUCIOT: U3MEHEHHE OKPACKU MHIUKATOPOB, B3aHMOJEUCTBUE C Me-
TajylaMd, OKCHJIaMU U THAPOKCHAAMU METAJIOB M COJSIMU. MOJEKyspHbIe U MOHHBIE (TIOJIHBIE M COKpa-
IEHHBIE) YPABHEHUS PEAKIUH.

XUMHYECKUN CMBICII COKPAIIEHHBIX YPAaBHEHUMN. Y CJIOBHS NMPOTEKAHUS PEAKIIMN MEXKY JIEKTPOJIUTAMH 10
KOHIA. Psi1 akTUBHOCTH METaIOB.

OOmue XMMHYSCKUE CBOMCTBA INEJIOYCH: B3aMMOJCHCTBHE C KHUCIOTAMH, OKCHJIAMH HEMETAJIJIOB,
coimsimu. OOmIMe XMMUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAaHMII: B3aMMOJCHCTBHE C KUCIIOTaMH, pa3-
JIO’KEHUE TPU HarpeBaHUHU.

OO01re XuMUYeCcKre CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMH, IIEI0YaMH, COJISIMU
U MeTaiaMu. B3aumoielicTBUE KUCIIBIX COJIEH CO MIeI0UYaMHu.

I'unponus, kak 0OMEHHOE B3aUMOJACHCTBHE COJel ¢ BOAON. [ Mapoian3 colv CUITbHOTO OCHOBAHUS U
ciaboii kucnoThl. ['uaponus conu cnaboro ocHoBaHMs U cuiIbHOM KucioTel. [kana pH.

CBoilicTBa KHCIIOT, OCHOBAaHUM, OKCHUJIOB U COJIEH B CBETE TEOPUHU IIEKTPOIUTUYECKON AUCCOLUAINN
Y OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.

JleMoHcTpanum.
* HcnpiTaHue BeNeCTB U UX PACTBOPOB HA AJIEKTPONPOBOJIHOCTD.
*  3aBUCHUMOCTb AIEKTPONPOBOIHOCTH YKCYCHON KUCIOTHI OT KOHLIEHTPALIHH.
* JIBuKEeHHE OKpAIlIEHHBIX HOHOB B AJIEKTPUYECKOM MOJIE.
* OrmpeneneHue xapakTepa cpeiibl B pacTBOpax coJiei.
JlaGopaTopHbI€ OTBITHI.
13. Jlucconmanus cnaObIX >JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KMCIIOTHI.
14. smenenue okpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peakuus HeHTpanu3aluu pacTBOpPA MEIOUH PA3IMIHBIMU KHCIOTAMH.
16.  Tlomyuenue ruapoxcuna meau (11).1 €ro B3auMoaeHCTBHE C PA3TMIHBIMA KUCIOTAMH.
17. BzaumoneiicTere cunbHBIX KHCIOT ¢ okcumoM meau (11).
18-20. BzauMoneicTBiE KUCIIOT C METAJIJIAMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4eHue CTyIHs KPEMHUEBOM KMCIIOTBL.
23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CyJIb(aT-uOHBI
24. VIsMeHeHne OKPACKH MHIMKATOPOB B IEJIOYHOM Cpese.
25. B3anMoIeliCTBHE IET0UEH ¢ YTIEKHCIIBIM Ia30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSI.
27. Tonyuenue ruapoxcuaa meau (1) u ero paznoxenue.
28. BzaumoelicTBrue KapOOHATOB ¢ KUCIOTAMM.



29. Tlonyuenue rugpokcuaa xeneza(lll).

30. BzaumopeiicTBue xkenes3a ¢ pactBopoM cynbdara mean (11)

[IpakTrueckue paboThl

1. CaoiicTBa KHCIIOT, OCHOBAHUI, OKCHOB M COJIEH B CBETE TEOPHUU DIIEKTPOJUTHYECKON JIUC-
COIMAITUU ¥ OKUCIIMTEIILHO ~-BOCCTAHOBUTEIIBHBIX PEAKITUI

Pa3zgen 3.HeMeTa/sIbI 1 X COeANHEHHUS

Crpoenue aTOMOB HEMETAJJIOB U UX mojoxkenue B Ilepuoauyeckoit cucreme. Psin anexTpooTpuiia-
TenbHOCTU. Kpucramnmueckue peméTku HEMETaIOB — IPOCTBIX BELIECTB. AJUIOTPONMS U €€ INPUYNHBIL.
®dusnueckue cBoicTBa HeMeTauioB. OOIIMe XUMUYECKHE CBOMCTBA HEMETAJIOB: OKHCIUTEIbHBIE U BOC-
CTaHOBUTEJIbHBIE.

l"anorensl, cTpoeHne UX aTOMOB U MOJeKysl. du3nyecknue U XMMHUYECKHE CBOWCTBA I'ajloreHOB. 3a-
KOHOMEPHOCTH U3MEHEHHsI CBOMCTB raJIor€HOB B 3aBUCUMOCTHU OT UX mojoxeHus B [leproauueckoit cucre-
Me. HaxosxieHue rajioreHoB B MPUPOJIE U UX MOJydeHre. 3HaYeHHe U IPUMEHEHHUE TaJOTeHOB.

["anoreHoBOIOPO/BI U COOTBETCTBYIOIIME UM KHUCIIOTHI: TUIABHKOBAsl, COJIsIHAs, OPOMOBOJOPOAHAS,
nogoBonopoaHas. ['anorennasl. KauecTBeHHBbIE peaklUM Ha rajoreHuA-uoHbl. [IpumeHenne coennHeHuin
TaJIOT€HOB M UX OMOJIOTMYECKasi pOJib.

Oobmas xapakrepuctuka 3nemeHToB VIA-rpynnsl. Cepa B mpupojie U €€ nojyueHue. AJIOTPOIHbIE
Mo (HUKAIIH Cephl U MX CBOMCTBA. XMMUYCCKUE CBOWCTBA CEPHI M €€ IPUMCHCHHE.

CepoBoIOpO/I: CTpOCHUE MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKHE CBOMCTBA, MOyYSHHE U 3HAUYCHUE.
CepoBogoponnas kuciora. Cynbduas u ux 3HaueHue. JIroMuHopopsl.

Okxcun cepsi (1V), cepuucras kuciora, cyinbpuThl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxcun cepol (VI), cepnas kuciora, cynbdatsel. Kpucramnorunparsl. KauecTBeHHas peakius Ha
cyJbdaT-HoH.

Cepnas kucn0Ta - CUIIBHBINA 37eKTpoauT. CBOICTBa pa30aBIeHHON CEpHOM KHUCIOTHI, KaK TUITHYHON
KHUCJIOTBI: B3aUMOJICHCTBUE C METaJUIaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHJAMHU, OCHOBAaHUSIMH U aM(o-
TEPHBIMH TUJIPOKCUIAMU, colisiMu. KaduecTBeHHast peakiius Ha Cyib(haT-uoH.

O6mras xapakTepucTrka 31eMeHTOB VA-Tpynmbl. A30T, CTpPOEHHE aTOMa B MOJIEKYJIbl. Ddu3nueckue
U XMMHUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKAas POib.

AMMHUaK, CTpOeHHE MOJEKYIbl U (U3UUYECKHE CBOWMCTBA. AMMHAauHas BOJA, HAIIATHIPHBIN CIHUPT,
ruapaT amMmmuaka. JIOHOpHO -akIEeNTOPHBI MEeXaHU3M 0Opa3oBaHUs KaTHMOHA aMMOHMs. BoccTaHOBUTENb-
HbIe cBOicTBa aMmMuaka. Colli aMMOHHUS U UX TpuMeHeHue. KauecTBeHHas peakius Ha KaTUOH aMMOHMUSL.

Oxcupl a3oTa: HecojeoOpa3yrolue U KUCIOTHbIE. A30TUCTasi KUCIOTAa U HUTPUTHL. A30THasi KHC-
J0Ta, €€ moyty4eHue u cBoiicta. Hurparsrl.

docdop, crpoerue aroma u awtotponus. Dochunpr. Dochun. Oxcun hochopa(V) u oprodocdop-
Has kuciorta. ochatel. DocopHbie yroopenus. UHCEKTUIINIBI.

Obmas xapaktepuctuka snneMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX Be-
LIECTB M COEAMHEHNUH B 3aBUCUMOCTH OT ITOJIOXKEHMS 371eMEHTOB B Ilepunonnueckoii cucreme. Yraepoa. An-
JOTpOMHbIE MonuduKamuu: anMas, rpapuT. AMOpGHBINA YTIIepoJ U €ro copra: caxka, aKTHBUPOBAHHBIN
yroib. Ancopbuus. Xumuyeckre cBOMCTBa yriepona. Kokcoxumuyeckoe mporu3BOICTBO U €r0 MPOAYKLHS.
Kap6unp!.

Oxkcun yriepoaa(ll): crpoenne monekyssl, monydeHue u ero cBoiictea. Okcun yriepoaa(lV): crpo-
€HHE MOJIEKYJIbI, OTYYeHHE U ero CBOMCTBa. YTroibHas kucioTa. Colu yroibHOM KUCIOTHI: KapOOHATHI U
rupokapOoHaThl. TexHuuecKas U MUIleBas coja.

Heoprannueckne u opraHM4yecKue BEIIECTBA. Y TJIEBOJOPOAbl. XUMHUYECKOE CTPOCHUE OpraHuye-
CKHX BEILECTB, KaK MOPSJIOK COSAMHEHHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTHU.

MeraH, 3TaH, Kak MpeAesbHbIE YTIEeBOAOPOAbl. DTUIIEH U alleTHIICH, KaK HeNpeebHble (HEHACHI-
LIEHHBIE) YIIIeBOAOPOabl. ['opeHue yrineBogopoaoB. KauecTBeHHbIE peakliMi Ha HEMpeAesibHbIe COeqrHe-



HUSL.

OTWIIOBBIM CHUPT, €r0 TOJy4YCHHE, MPUMEHEHHE W (DU3MOJIOTHYECKoe aelcTBHE. TpEéXaTOMHBIM
cnupT mmuepuH. KauecTBeHHas peakuys HA MHOTOATOMHBIE CIIMPTBL. YKCyCHasl - MPEACTABUTENb Kilacca
KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoictBa. Kpemuuii B nmpupoae. Cummnuasl u cuinad. Okcun
kpeMHus(1Y). KpemHueas kuciora u e€ conu.

[IpousBoacTBo cTekna u nemenTa. [Ipoaykius CuIMKaTHON IPOMBILUIEHHOCTH: ONTHYECKOE BO-
JIOKHO, Kepamuka, papdop, dasHc.

OnTryeckoe BOJIOKHO.

Hemerannsl B npupone. @pakiyoHHasi eperoHka *HAKOro Bo3/lyXa Kak CIIOCO0 MOJIy4eHHs KUC-
J0poja, a3ota, aprona. Ilomydyenue gpocdopa, kpeMHusl, Xjopa, Hoja. DIEKTPOJIN3 PACTBOPOB.

[Tonmyuenue cepHON KUCIIOTHI: CBIPHE, XUMU3M, TEXHOJIOTHUECKAsI CXEMa, METOJ, KUIIALLErO CII0s,
MPUHIUIBI TEII000MEHa, MPOTUBOTOKA M HUPKYJsiuu. OneyM. [Ipon3BoaCTBO aMMHUaKa: ChIpbE, XUMU3M,
TEXHOJIOTMYECKas CXeMa.

JdemMoHcTpanuu

e KoJsuleknus HeMeTaIoB.

e Mojenu KpUCTAUNINYECKUX PEIIETOK HEMETAIIIIOB: aTOMHBIE U MOJIEKYJIIPHBIE.

e (O30HATOp M MPUHLUIIBI €T0 PabOTHI.

e ['opeHue HEMETAIUIOB - IPOCTBIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.

e OOpasipl raJIOreHOB - IPOCTHIX BEIIECTB.

e B3auMoAeHCTBHUE raJOreHOB ¢ METaJNIAMH.

e BritecHenue xyopa O6poMoM WM Hofja U3 pacTBOPOB UX coJiei

e KouteKkus NpupoaHbIX COEIUHEHHM XII0pa.

e B3sanmoneicTBue cepbl ¢ METAILUIAMH.

e ['opeHue cepbl B KUCIOPOAE

o Koekuus cyabGUAHBIX py/I.

e KauecTBeHHas peakuus Ha Cyab(OUI-MOH

e (OOecBeurBaHHE OKPAILIEHHBIX TKaHEH U IIBETOB CEPHUCTBHIM Ia30M.

e B3saumonelcTBUE KOHIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEIBIO.

e OOyrianBaHHe OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.

e Jluarpamma «CocTaB BO3gyXa».

e Buneodpparments! u cnaitasl «lItnusu 6azapbn».

e [lonyuyenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA.

e PasnmoxeHune OMxpomara aMMOHUS.

e B3saumonelcTBUE KOHUEHTPUPOBAHHON a30THON KUCIIOTBHI C MEZBIO.

e ['opeHHe YEepHOro Imopoxa

e PaznoxeHue HUTpaTa KaJlusl U TOPEHHUE IPEBECHOTO YroJIbKa B HEM

e  OOpa31sl MPUPOIHBIX coearnHeHuH docdopa.

e T'openue pocdopa Ha BO31yXe U B KUCIOPOJE.

e [lomyuenue 6enoro gochopa 1 UCHIBITAHUE €TO CBOICTB

e  Komnekiust «O0pa31bsl MPUPOTHBIX COSAMHEHUHN YTIEPOIa

e [loprper H. 1. 3enunckoro. Ilornomenrne akTHBUPOBAHHBIM YIVIEM PACTBOPEHHBIX BELLIECTB WJIN
ra3os.

e YCTpOHCTBO IIPOTHUBOra3a.

e Mopnenu MOJIEKyJI METaHa, TaHa, ’THUJICHA U ALlCTUIICHA.

e BzaumoseiicTBue 3THIIEHA ¢ OpOMHOI BOJIOW U PaCTBOPOM NIEpMaHTaHATa KaJHsl.



e (OOmue XMMHUYECKHE CBOMCTBA KUCJIOT HAa MPUMEPE YKCYCHON KHUCIIOTHI.

e KauecTBeHHas peakiys HA MHOTOaTOMHBIE CITUPTHI.

e Komnekmus «O06pasibl IPUPOIHBIX COEAUHEHUN KPEMHUS».

e Kosuteknus crexia, KEpaMHUKH, IEMEHTA U U3EIUH U3 HUX.

e KoJsutekus npoayKuuy CUJIMKaTHON IPOMBIIUIEHHOCTH.

e Buneodpparmentst u cnaiiabl « [ IpoM3BOICTBO CTEKIIA I IEMEHTAY.

e Komnekuus «IIpuponHsle coeIMHEHN HEMETAIITIOBY.

e Buneogpparments! u crnaiiipl « @pakMOHHas IEPETOHKA XKHUJIKOTO BO3LyXa»

e Buneodpparments! u cnaiinnl «lloxydenne Bogopozaa, KUCIOpoia U raJIoreHOB JIEKTPOIUTHYEC-
CKHM CIIOCOOOM.

e Mojenu annaparos I IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mopnenp KUIALIETO CIOs.

e Mopaenp KOJIOHHBI CHHTE3a aMMHAKa.

e Buneodpparmentst u cnaiiabl «I [pou3BOICTBO CEpHON KUCIOTEHI.

e Buneopparments! u crnaiiabl «[Ipon3BoICTBO aMMHaKay.

e Komnekus «CoIpb€ 1S TOITYYEHHS] CEPHON KUCIIOTBD.

JlaGopaTopHbIe ONbBITHI

31. PacriosHaBaHue rajloreHuI-MOHOB.

32. KauecTBeHHBIE pEaKIMHU Ha CYJIb(aT-HOHBbL.

33. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KaK DJIEKTPOJIUTA.
35. KauecTBennsle peakiuu Ha hochar-uoH.

36. TTonyuenue 1 CBOMCTBA YIOJILHON KHCIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TIporyckanue yriekUueioro ra3a uepe3 pacTBop CUIMKATa HATPHS.
IIpakTnyeckue padoTnl

2. VI3ydenne CBOWCTB COJISTHOM KUCIIOTHL

3. 3yuenue CBOWCTB CEPHOM KUCIIOTHL

4., TlonyveHne aMMuaKka ¥ U3y4eHHE €r0 CBOMCTB.

5. IMonyuenue yriekucioro raza i M3y4eHHe ero CBOWCTB.
Pa3znen 4. MetaJuibl U UX COEIMHEHUS

[Tonoxxenue meramnoB B Ilepuommueckoil cucreMe xumuueckux siemeHToB . M. Menneneesa,
CTPOEHUE MX aTOMOB U KPUCTAJUIOB. MeTamnuyeckas CBsI3b U METAJUIMYECKass KPUCTAIUIMYECKas PEIIETKa.
du3nyeckrue CBOMCTBA METAJUIOB: JIEKTPO- U TEIUIOMPOBOIHOCTD, OTPaXKaOIas CIOCOOHOCTH, IMIacTHY-
HOCTh. CriyiaBbI U€pHBIC U IIBETHBIE.

Mertasibl Kak BOCCTAHOBUTENMU. DJIEKTPOXUMUYECKUN PsiJl HANpsDKEHUN. B3anmoelicTBre MeTauioB ¢ He-
MeTaJUTaMH, OKCHIaMH, KUCIIOTaMU, COJISIMHU. AJTFOMUHOTEPMHS.

CtpoeHue aToMOB M MPOCTHIX BEIMISCTB IIECTOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MUYECKUX W XMUMHYECKHUX
CBOWCTB IIEJIOYHBIX METALUIOB OT 3apsJ0B SAep UX aTOMOB. OKCUIBI U THAPOKCUIBI IIETOYHBIX METAJIJIOB,
HX IOJIyYEHHE, CBOMCTBA, IPUMEHEHHE. BakHENIINE COMM LIETOYHBIX METAJJIOB, UX 3HAYEHHUE B )KUBOU U
HEKHBOM IIPUPOJIE U B KU3HU YEIIOBEKA.

CrtpoeHre aTOMOB U MTPOCTHIX BEMIECTB MIEITOYHO3EMETbHBIX METAIJIOB. 3aBUCUMOCTD (PHU3UYECKUX U XUMHU-
YECKUX CBOMCTB IIEIOYHO3EMENBHBIX METANIOB OT 3apsiioB sAfiep uX aToMOB. OKCUIBI U THAPOKCUIIBI 11Ie-



JIOYHO3EMEJIBHBIX METAJJIOB, UX IOJYyYEHHUE, CBOWCTBA M NMpUMEHEHHE. BaxkHelre coau MmEIOYHO - 3e-
MEJbHBIX METAJNIOB, UX 3HAaYEHHE B IPUPOJIE U KU3HU ueroBeka. KapOoHaTel U ruipokapOOHAThI KabLUA.
XKéctkocTh BOABI: BpeMeHHas U mocTosHHas. CriocoObl ycTpaHeHHs BpeMeHHOH kEcTkocTu. CrocoObl
yCTpaHeHus NOCTOSSHHON kEcTKkocTU. oHuThl. CoelMHEHNs allOMUHUS B IPUPOie. XUMUYECKHE CBOMCTBA
amoMuHus. OcOOEHHOCTH OKCHIAa M THAPOKCHIA aTIOMHHHUSA Kak aM(OTEpHBIX coeanHeHnH. Baxueiimme
COJIM QIFOMUHUS (XJIOpU, CyIbdar).
OcobenHoctu cTpoeHus aToMa xenesa. JKeneso B npupoae. Baxuelimme pyast xeneza. OKCUABI M THAPOK-
cunsl xene3a(ll) u xenesa(lll). Comnu xeneza(ll) u xenesa(l1l). OOHapyxeHHEe HOHOB KAaTHOHOB jKeJie3a B
pactBope. 3HaUCHHUE COCIMHEHUN Kee3a.
Koppo3us xumuueckasi 1 3JIeKTpPOXUMHUYECKasl. 3aluTa METAIUIOB OT KOppo3uu. MeTauibl B IpUpoAe: B
cBOOOHOM BUJE U B Buje coeanHenuil. [Tonstue o merammyprun. UépHas u uBetnas Merawryprus. [lupo-
METAJUTyprHsl, THAPOMETAILTYypIus, dNeKTpoMeTamtyprus. Jlomennsiii nponecc. [lepepaboTka uyryna B
CTaJlb. DJIEKTPOJIU3 PACILIIaBOB.
JlemoHCTpanuu

* BzaumopeicTBue HATPUs, JTUTHS U KAJIBLUS C BOJOM.

* T'opeHue HaTpUs, MarHus U ’Keje3a B KUCIOPOJE.

* Bcnblka TEpMUTHOR CMECH.

* B3sauMozeicTBuE CMECH IOPOLIKOB CEPBI U XKEJe3a, [IUHKA U CEPBI.

* BzaumopelcTBUE aTIOMUHUS C KUCIIOTaMH, 1I€JI0YaMHU U BOJIOM.

* B3sauMopeicTBue Kene3a U MEAU C XJI0POM.

* BsaumopelicTBue MeU ¢ KOHIIEHTPUPOBAHHOM CEpHON KUCIOTOM U a30THON KUCIO0TOH (pa3baBiieH-

HOM ¥ KOHIIEHTPUPOBAHHOM ).

* Okxpacka IJIaMeHU COSAMHEHHUSIMU LEJIOYHbIX METAJJIOB.

* Okpacka mIaMeHu COeAMHEHUSIMH MIEII0YHO3EMETIbHBIX METAJUIOB .

e [ amenue U3BECTU BOJOM.

e IlomydeHue )xE€CTKOM BOJIbI B3aUMOJECHCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOW BOJOM.

*  VYcTpaHneHue BpeMEHHOM KECTKOCTU KUTISTYEHUEM U JOOABKOU COJIBI.

* VcrpaHeHHe MOCTOSHHOM KECTKOCTH TOOABKOW COJIBI.

* VOHUTHI ¥ IPUHIIUI UX AEHCTBUS (BUICOPpPArMEHT).

e Kounekuus npupOJHBIX COEAUHEHUH aTFOMUHUS.

*  BugeodparmeHTsl u ciaiiibl « OKCHU aTFOMUHUS U €70 MOJU(PUKALIANY).

* Tlomyuenue ampOTEpPHOro IMIPOKCUIA ATIOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.

*  Komneknusi «XUMUYECKHE UCTOUHUKHU TOKa».

* Pe3ynpTaThl JUINTENBHOIO AKCIEPUMEHTA 110 U3YUYEHHUIO KOPPO3HH CTAJIBHBIX U3/IE€IUH B 3aBUCUMO-

CTH OT yCJIOBHI IIPOLECCOB.

* Boccranosnenue meau u3 okcuaa menu(l1l) Bogopoaom.

*  BuaeodparmenTsl u cnaiiasl «IIpon3BOACTBO YyT'yHA U CTATNY.

*  BuaeodparmenTsl u cnaiasl «3nenus u3 4yryHa u ctanm.

* Bupaeodparments! u cnaiiibl «I[Ipou3BOICTBO aIFOMUHUS.
JlaGopaTopHbIe ONBITHI

39.B3zaumoseiicTaue Kkesesa ¢ pactBopoM cyibpara meau(l1).
40.TTonyueHne U3BECTKOBOI BOBI U OMBITHI C HEM.
41.Tonyuenue ruapoxcunos xeneza(ll) u (11).
42.KauecTBEHHBIE peaKI[MU Ha KATHOHBI JKeJIe3a
[TpakTuyeckue paboThI

6. TlonydeHue 5keCTKON BOJBI M CLIOCOOBI €€ yCTPAHEHHS.



7. Pelenue SKCIIEpUMEHTANILHEIX 3324 [0 TeMe «MeTaliby.
Paznen 5. Xumus u okpykamomas cpeaa

Crtpoenue 3emiu: SiAPO, MAaHTHS, 3eMHAs KOpa, MX XUMHUYECKUH cocTaB. JIutocdepa u e€ xumuye-
ckuit coctaB. Munepaisl. Pyabl. Ocagounsie noposl. [lose3nsie nckomnaempie. XMMUYECKHUM COCTaB TU/I-
pocheprl. XuMU4eCKHii cocTaB aTMOCHEPHI.

HcTouyHUKH XUMHYECKOTO 3arps3HEHHs OKPY Karolei cpeabl. [ 1obabHbIe SKOJIOTHYEeCKHE MTPOOIEMbI ue-
JIOBEUECTBA: MAPHUKOBBIN 3PPEKT, KUCIOTHBIE JOXKIU, 030HOBBIE JIBIPHI. MeXIyHApOAHOE COTPYAHHUYECTBO
B 00J1aCTH OXpaHbl OKPYKAIOMIEH Cpelibl OT XUMUYECKOTO 3arpsi3HeHUs. «3eIE€Has XUMUSI.
JdemoHcTpauuu

*  BuneodparmenTsl u ciaiiapl «CTpoeHHE 3eMIU U €€ XUMHYECKHI COCTaBy.

* Komiekuus MUHEpaIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyapl MeTanoBy.

* Buneodparmentsl u cnaiiipl «['106anpHbIe SKOIOTHYECKUE TPOOIEMBI YEIIOBEUECTBAY.
JlabopaTopHbIe ONBITHI

43. Uzy4enue rpaHura.

Pa3znen 6. O0001menne 3HaHUI 110 XMMHUH 32 KyPC OCHOBHOM HIKOJIbI.
IMoaroroBka k OCHOBHOMY IrocyAapCTBEHHOMY IK3aMeHY
CTtpoeHne aToMa B COOTBETCTBUH C MOJIOKEHHEM XMMUYECKOT0 3eMeHTa B [leproanyeckoii cucreme.
CTtpoeHne BelecTBa: XUMHUYECKas! CBA3b U KPUCTALNTMYECKUE PEIIETKH. 3aBUCUMOCTb CBOWCTB 00pa30BaH-
HBIX 3JIEMEHTaMH MIPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIJIOB, OJJArOPOTHBIX Ta30B) OT MOJOKECHHUS dIIEMEH-
ToB B [lepuonndeckoit cucrteme. Tunonorust HEOPraHMYECKUX BEIIECTB, ACJICHUE UX Ha KJIACCHI U IPYIIIbI.
[IpencraBurenmu.
[Tpu3HaKkK U yCIOBUS MPOTEKAHUS XUMUUYECKUX peaklui. TUIOI0rus XMMUYECKUX PeaKIMii o pa3InyHbIM
OCHOBaHHUsAM. Peakuun nonHoro oomMeHa. OKUCINTEbHO-BOCCTAHOBUTENBbHBIE PEAKIINU.
XHUMHYECKHAE CBOMCTBA ITPOCTHIX BEIIECTB. XapAKTEPHbIE XUMUYECKNE CBOMCTBA
COJIC0Opa3yIOMINUX OKCHIOB, THAPOKCHIOB (OCHOBAHUH, KUCIOT U aM(DOTEPHBIX TUAPOKCHIIOB),

COJIEMH.
yqeﬁHO-TeMaTI/IHCCKI/Iﬁ IJIaH

Ne HaumenoBanue pa3nenos (Tem) KonuuecTtBo B ToMm uncne Ha npoBeieHHE
4acoB I10 [Ipaktnyeckux | KoHTpoOIBbHBIX
nporpamme pabot pabort
9 knacc
1 [ToBTOpeHue u 00001IeHNE CBEIEHUH TT0 5) 1

Kypcy 8 kiacca. XUMHUYECKUE PEAKIINU

2 | XMMHUYECKHE PEaKIiy B pacTBOpax 10 1 1
3 | Hemerasmibl U MX CO€AMHEHUS 25 4 1
4 | MeTtajulbl U UX COSIUHEHUS 17 2 1
5 | XuMus 1 OKpy’Karolias cpeaa 2

6 | O6oOIenne 3HaHUH 110 XUMHH 33 KypC OC- 7 1

HOBHOM 1Kokl [lonroroBka k OcHOBHOMY
rocygapcTBeHHOMY dk3ameny (OI'D)

Peseps 2

Hroro 68 7 5







9 kjacc

n/n

Tema ypoka

®opma
OpraHu3anuu
YPOKa

Buabl yueOHoii 1eATEJILHOCTH

Hcnoap3oBanue

000pyI0BaHUS LIEHTPA

«Touka pocTa»

IToBTOpeHue U 00001IeHNEe CBeleHIT 0 Kypcy 8 kiaacca. XuMuuyeckne peakiuu (5 4)

Knaccugukanus Heopranude-
CKHX BEILECTB U MX HOMCHKJIa-

Typa

VYpok ycBoeHUs
HOBBIX 3HAHUH

XapakTepu3yroT OKCU/Ibl, THIPOKCH bl (OCHOBaHUS, aM-
dboTepHbIe THAPOKCHUIBI, KUCIOPOACOAEpKAIINE KUCITO-
TBI) ¥ COJIH TI0 TIAHY: COCTaB, CIOcOObI 00pa3oBaHus
Ha3BaHWH, XapaKTepHbIC CBOMCTBA U noaydeHue. Kiac-
CU(PHUIMPYIOT OKCHUIBI, TUAPOKCHUBI (OCHOBaHUS, aM(o-
TEpHbIE TUPOKCUIBI, KUCIOPOICOIEPKAIINE KIUCIOTHI) U
COJIY 110 Pa3JIMYHBIM [IPU3HAKAM. Y4aTcs MOATBEPKIATh
XapaKTePUCTUKY OTAETIbHBIX MPEACTaBUTENEH KIacCoB
HEOPraHMYECKUX BEILECTB YPAaBHEHUSIMU COOTBETCTBYIO-
HIMX peakiuii. PackpbIBaroT B3aMMOCBS3b MEXKIY Kilac-
caMH HEOPraHWYEeCKUX COEIMHEHUHN, KaK TeHETUYECKYIO

Knaccudukanus XuMuueckux
peaKkuuii Mo pa3IM4HbIM OCHO-
BAHUSIM

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSICHSIOT IMTOHATUS «XHUMHUYECKAS peaKknuus», «pCaKuuu
COCAMHCHU A, KPCAKIUHN PA3TIOKCHUA), KPCAKIUN oome-
Ha», «KPCAKIUH 3aMCUICHUM», «PCAKIINU HeﬁTpaﬂHSaHHH)),

BxonHas quarnoctuueckas
paborta

YPOK KOHTPOJIA
3HAHUI

«IK30TEPMUYECKUE PEAKIIUI», «IHTOTEPMUIECKUE PeaK-
LU, «00OpaTUMBbIE peaKIu», «KHeOOpaTUMbIe PEAKIIUN»,
«OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIIN», «TOMO-
TeHHBIE PEAKLIUNY, KTE€TEPOreHHbIE PEAKLINN, «KaTaJIH-
TUYECKUE PEaKIU», KHEKATATUTHYECKHE PEAKIIAN,
«TeIuIoBOM A peKT xummuueckon peakuuny. Knaccugu-
UPYIOT XUMHYECKUE PEAKIINU TI0 PA3TUIHBIM OCHOBAHHU-
M. OnpenensioT OKUCIUTENb U BOCCTAHOBUTEINb, IIPO-
IIeCCHI OKHCIIEHHS U BOCCTAHOBJICHHUSL.

HaGro1a10T ¥ ONKMCHIBAIOT PEaKIMU MEXy BEIIECTBAMHU

[TonsATHE O CKOPOCTH XMMHUYE-
CKOU PEaKLHH.

VYpok —
HCCJIEI0BAHKE

OOBACHSAIOT YTO TAKOE «CKOPOCTh XUMUYECKOU peaKum.
IAPryMEHTHPYIOT BBIOOp €IMHUI] U3MEPEHUs. Y CTaHABIH-
BalOT MPUYUHHO-CJICJICTBEHHBIE CBSI3U BIMSHUS pazinuy-
HBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEAKIIHH.

Karanuz

HaGmro1ar0T ¥ OMUCHIBAIOT PEAKIIMHI MEXTy BEIIECTBAMH C

MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHUH.

[TpoBOAST OMBITHI, TOATBEPIKIAIONINE 3aBUCUMOCTH CKO-
OCTH XMMHYECKOHN peakluy OT Pa3INuHbIX (haKTOPOB

Hudposast maboparopwust

[Hudposoit naTunk Tem-
repaTyphbl IIATUHOBBIN




Xumuyeckue peakuuu B pacreopax (10 v)

DIeKTpOoNIUTHYECKAs
T CCOIIHAITUS

VYpok -
UCCIIeIOBaHHE

XapakTepu3yroT MOHATHS «JIEKTPOJINTUYECKAs IUCCO-
LUALUA», «ITEKTPOJIUTBIY, «HEIIEKTPOIUTHI». Y CTaHaB-
JMBAIOT IPUYUHHO-CJIEICTBEHHBIE CBA3U MEXKIY ITPUPO-
JIOM 3JIEKTPOJINTA U CTETIEHBIO €ro JUCCOLMaLUu. Y cTa-
HaBJIMBAIOT IPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKIY TH-
IIOM XMMUYECKOH CBSI3H B IEKTPOIUTE U MEXAHU3MOM
€ro JUCCOLMALUY.

Hudposas nadoparopus

udpoBoii gaTuuk Iek-
TPOIPOBOTHOCTH

OCHOBHBIE ITOJI0KEHUS TEO-
PHH JIEKTPOTUTHUCCKON
nmuccormaruu (TO/1)

VYpok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3yroT MOHITUS «CTEIEHb JUCCOLUALI,
«CHJIBHBIC AJICKTPOJIUTHIY, «CIIA0BIC SJIEKTPOJIUTHD, «Ka-
THOHBI», KAHUOHBD), KKHCIIOTBDY, KOCHOBAHHUS, «COJIN.
CoCTaBIAIOT YPaBHEHHS JIEKTPOJIMTHUCCKOM TUCCOITHA-
IIUH KUCJIOT, OCHOBAaHUM M COJIEH.

NnnrocTpupyroT nmpuMepaMu OCHOBHBIE TTOJIOKEHHUS TEO-
PHUH JIEKTPOTUTHUSCKOMN TUCCOIHAIIHH.

Pa3znuyaroT KOMIOHEHTHI JOKa3aTeNbCTB (TE3UCOB, apry-
MEHTOB U (DOPMBI J10Ka3aTEIbCTBA)

XUMHUECKHE CBOWCTBA KHUCJIOT
B cBeTe TOJI,

Kombunnposan
HBIN YPOK

XUMHUECKHE CBOWCTBA KHUCIIOT
B cBeTe TOJI

Ypok-
IIPAaKTUKYM

XapakTepusyoT 001I1ue XUMUYECKHUE CBOWCTBA KUCIIOT C
MO3ULIMKA TEOPUH DIIEKTPOJIMTUYECKON TUCCOLUALIUN.
CocTaBIsitoT MOJIEKYJIIpHBIE, IIOJHBIE U COKpAIIEHHbBIE
VOHHBIE YPaBHEHUS PEAaKLU C y4aCTUEM KHUCIIOT. Ap-
TYMEHTHUPYIOT BO3MOKHOCTB ITPOTEKAHUS PEaKLIUU ¢
y4acTueM KUCIIOT Ha OCHOBe IpaBuiia beproiuie u psina
AKTUBHOCTH METAJIOB. I IpOBOIAT ONBITHI, MOATBEP-
MKJAIoLIe XMMUYEeCKHe CBOWCTBA KUCIIOT, ¢ coO01e-
HUEM TpaBUJI TEXHUKU Oe3omacHoCcTH. HabmomaroT u
OIKUCBIBAIOT PEAKLIUU C YYaCTUEM KHUCIIOT ¢ ITOMOILBIO
pyccKoro (poAHOro) sI3bIKa U sI3bIKa XUMUU

Hudposas nadboparopus

Hudposoit gaTunx
3JEKTPONPOBOJHOCTH

10

XUMHUYECKHUEe CBOMCTBA OCHOBa-
HU B CBETE€ TEOPUU IICKTPOJIH-
TUYSCKOU JUCCOIHUAINU

Komb6unupoBan
HBIN YPOK

CocTaBIsItOT MOJIEKYJISIPHBIE, TIOJHBIE U COKPAIICHHbBIE
VMOHHBIE YPaBHEHHUS PEAKIMI C y9aCTHEM OCHOBAHHM.

ApryMeHTHpYyIOT BO3MOKHOCTb IIPOTEKAHUSI PEAKLIUH C
y4acTMEM OCHOBaHHUI Ha OCHOBE IpaBuiia beprome.

[TpoBOISAT ONBITHI, TOATBEPKIAFOIINE XUMHUIECKUE CBO-
CTBa OCHOBaHMIA, C COOJIIOACHUEM MTPABHII TEXHUKH Oe3-

Hudposas naboparopus

Hudposoii gaTumk 3mek-
TPOIPOBOJHOCTH




ornacHocTH. HaGmio1ai0T 1 OMMCHIBAIOT PEAKINH C yua-
CTHEM KHCJIOT C TOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U
A3bIKa XUMUU

11 [Xumudeckue CBOWMCTBA cojiel B | YPOK YCBOEHUS | XapakTepHU3YIOT OOIIMe XUMUYECKUE CBOWCTBA COJIEH C Hudposas nadoparopus
CBETE€ TEOPUU IJIEKTPOJUTHYE- | HOBBIX 3HAHWM | MO3ULUNA TEOPHUH JIEKTPOJIUTUUECKON aucconuanuu. Co-
CKOM JTMCCOLMaLNU CTaBJISIIOT MOJIEKYJISIPHBIE, MIOJIHBIE U COKPALLIEHHBIE HOH- LindpoBoii 1aTumMK >J1eK-
HbIC YPABHEHUS PEAKIIMHU C y4acTHEM COJIeH. ApryMeH- TPOIIPOBOAHOCTH
TUPYIOT BO3MOXXHOCTb IIPOTEKAHUS PEAKLIUN C yUaCTHEM
coJieil Ha ocHoBe npasuiia bepromie. [IpoBoAsT ONBITHL,
MIOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA COJIEH, C CO-
OJI0/IeHUEM MPABUIT TEXHUKU O€30MaCHOCTH.
Habiro1a10T 1 ONKCHIBAIOT PEAKIIMM C yUYACTHEM COJIEH
C TIOMOIIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMUU
12 | [lonsTue o TUAPOIU3E CONEH KomM6unupoBan | YcraHaBiauBarOT 3aBUCHUMOCTb MEXY COCTaBOM COJIM U
HBII YPOK XapaKTepOM FHAPOIN3a. AHATU3UPYIOT Cpeay pacTBopa
COJIU C ITOMOILBIO HHAUKATOPOB. [Iporuo3upyror Tun
THJIPOJIN3a COJIM Ha OCHOBE aHaJIM3a ero (hopMyIibl
13 | ILp. Ne 1. Pemenue sxcnepu- VYpok - VYyarcs oOpammarscs ¢ 1abopaTopHbIM 000PYIOBAaHUEM H
MEHTAJIbHBIX 33/a4 110 TEME MPAaKTUKYM HarpeBaTeJIbHBIMU MPUOOpaMU B COOTBETCTBUM C MPABHU-
«INEKTPOIUTUYECKAS TUCCO- JaMu TEeXHUKH Oe3zomacHocTH. Halmiomaror cBoiicTBa
LA AJIEKTPOJINTOB M MPOUCXOMSIINX C HUMHU SIBICHHUU.
HabmroatoT ¥ ONUCHIBAIOT peaklUUU C YYaCTHEM DJIEK-
TPOJIUTOB C TOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) sI3bIKA U S3bIKa XUMHU. DOPMYIHUPYIOT BBIBOBI
10 pe3yJIbTaTaM IPOBEACHHOIO AKCIEPUMEHTA
14 O06o011ieHne 1 cucTeMaTn3a- Ypok O060011at0T U CUCTEMATU3UPYIOT CBOM 3HAHUS 110 TEME:! Hudposas nadboparopus
LU 3HAHUU 110 TeME « XUMHU- 0000111eHus 1 «XHUMHUYECKHE peaKuu B paCTBOpax 3JIEKTPOJIHUTOBY. .
YECKHe PEaKIMH B PACTBOPAX | CHCTEMATH3AM | [[ppMeHsToT Ha IPAKTHKE paHee M3yUeH bl Matepnan, | LWM$POBOI 1aTmK
ANEKTPOJIUTOBY Y 3HaHUH paBoTast [0 TPYITAM C 33 JaHHAMH PA3HOTO YPOBHS ANEKTPONPOBOIHOCTH
CJI0KHOCTHU
15 K.p.Ne I no reme «Xumuue- VYpok koHTpons | [IpuMeHsIOT Ha IpaKkTUKE paHee U3YUYEHHBIN MaTepuall,
CKHe€ PeaKIMH B pacTBOpax paboTas 1o rpynmnam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
IIEKTPOJIUTOBY CJIO’)KHOCTH, BBIIOJHSIOT KOHTPOJBbHYIO paboTy.
HemeTanbl U MX coequHeHus (25 4v)
16 |O6mas xapakTepucTuKa Ypok — OOBACHAIOT uTO Takoe HeMeTallIbl. CpaBHUBAIOT aJlIo-
HEMETAJIIOB HCCJIE0BAHUE | TPOIHBIE BUAOU3MEHEHHU KUCIopoaa. PackpsiBaTh npu-

YWHBI AJUIOTPOIINH.




XapakTepu3yroT XUMHUYECKHE 3JIeMEHTbI-HEMETaIbI U
MIPOCTHIC BEIIECTBA-HEMETAJIbI: CTPOCHUE, PU3UUYCCKUE U
XUMHUYECKHE CBOMCTBA HeMeTaI0B. OOBSACHSIOT 3aBUCH-
MOCTb OKHCJIUTEIBHO- BOCCTAHOBUTEIBHBIX CBOMCTB 3JIe-
MEHTOB-HEMETAIJIOB OT UX MoJioxkeHus B [lepuoanueckoit
CHUCTEME XMMUYECKUX JJIEMEHTOB

17

O61mas
XapaKTePUCTHKA dJIEMEHTOB
VIIA rpynibl — rajloreHoB

KomOuHupoBan
HBIN YPOK

XapakTepus3yrT CTpoeHne, GU3NIECKUEe U XUMHUICCKUE
CBOMCTBA, MOJIyYECHUE U MPUMEHEHHUE T'aJIOTEHOB B ILJIaHE
00111er0, 0COOEHHOI0 M €IMHUYHOI0. Y CTAHABJINBAIOT
MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXK]Iy CTPOCHUEM aTo-
Ma, XHMHYECKOH CBS3bIO, TUTIOM KPUCTAIUIMUECKOU pe-
MIETKH TaJIOTCHOB, UX (PU3UYECKUMH U XUMHYECKUMU
CBOMCTBaMH

Amnmapat i mpoBejie-
HUSI XUMAYECKUX MPO-
nieccoB (AITXP)
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CoenHEeHNns TAJIOTEHOB

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3ylT cocTaB, (PHU3UYECKHE W XUMHUYCCKUC
CBOICTBA, MOJIy4YEHUE U MPUMEHEHUE COCIMHEHUN Tallo-
I€HOB C HCIOJIb30BAHUEM PYCCKOro (POAHOIO) Si3bIKa U
SI3BIKA XUMUH.

HaspiBatoT coepauHeHUsl rajioreHoB 1o ¢GopMmyie U Co-
CTaBJISIIOT (GOPMYJBI 1O WUX HA3BaHHUIO. Y CTAHABIMBAIOT
MPUYUHHO-CJICACTBEHHBIE CBA3UM MEXIYy XHUMHUYECKOM
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEIIETKH COEAMHEHUI
raJjioreHOB, UX (PU3NYECKUMH U XUMHYECKUMHU CBONCTBA-
MH.

[IpoBonsaT, HAOMIOAAOT U ONMUCHIBAIOT XUMUYECKUM IKC-
MEPUMEHT IO PACIIO3HABAHUIO TaJOT€HU]I-MOHOB C CO-
OJIF0ICHHEM TIPABIJI TEXHUKHU 0€3011aCHOCTH.

BrInmonHsAOT pacdeTsl MO XUMUYECKHM ¢dopMylaM U
YpaBHEHUSAM PEAKIIUN, MPOTEKAIOIINX C y4aCTUEM COEJIU-
HEHHUM TaJIOTEHOB

19

[Tp.Ne 2. «M3y4yeHne cBONCTB
COJISTHOM KHCIIOTBI»

Ypok-
MIPAKTUKYM

VYuyarcs obpamarbes ¢ 1a00paTopHbBIM 000pYI0BaHUEM U
HarpeBaTelbHBIMU MPUOOpPaMH B COOTBETCTBUU C NpaBH-
JJaMH TEXHUKHU Oe3omacHocty. HaOmromaror  cBOlicTBa
AIIEKTPOJIUTOB W TPOUCXOMSAIIMX C HHUMHU SIBICHH.
HaOnromaroT ¥ ONMMCHIBAIOT PEAKIHU C YYaCTHEM DJICK-
TPOJIUTOB C TIOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) sI3bIKA U S3bIKa XUMHU. DOPMYIHPYIOT BHIBOBI
10 pe3yJbTaTaM MPOBEACHHOTO SKCIEPUMEHTA

Hudposast maboparopwust

[udpoBoii gaT4nK 3IIeK-
TPONPOBOAHOCTH, Amma-
patr s TPOBEICHUS
XUMUYECKHUX IPOLIECCOB
(AIIXP)
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OO6mrast xapaKTepucTUKa dJe-
MeHTOB VI A - XaJbKOreHOB.
Cepa

KomOuHupoBan
HBIN YPOK

JlatoT o0m1yro XapakTepuCTUKY aToMaM, MPOCTHIM Bellle-
CTBaM M COCIUHEHHSIM XaJIbKOT€HOB B 3aBUCHUMOCTH OT
ux nosioxkenusi B Ilepuoanueckoi cucreme. Xapaktepu-
3YIOT CTPOCHHUE, AJUTOTPOIHSI, PU3NICCKUE U XUMHUECKUE
CBOMCTBA, MOJIyYEHHE U NPUMEHEHUE Cepbl. Y CTaHaBIIU-
BAIOT MTPUYMHHO-CIICJICTBEHHBIE CBA3U MEKY CTPOCHUEM
aToMa, XUMHUYECKOW CBA3BI0, TUIIOM KPHUCTALIMYECKON
peméTku cepul, €€ (GU3NIECKUMH U XUMUYSCKUMHU CBOW-
CTBaMH.

BBITIONTHSIOT pacu€Thl MO XUMUYECKUM (PopMyTIiam u

YPaBHEHUSAM PEAKIIHil, IPOTEKAIOIINUX C YYACTUEM CEPBI.
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CepoBoopo1 U CyIb(huUIbI

KomOuHupoBan
HBIN YPOK

XapakTepus3ylT cOCTaB, (PU3NUECKHE U XUMHUECKHE
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE COCIMHEHUN CEpBI
B CTENEHU OKHCIIEHHUS -2 C UCIOJIb30BaHUEM PYCCKOIO
(poxHoOrO) AI3BIKA U s3bIKa XUMKH. Ha3bpiBatoT coeaunne-
HUS CephI B CTETIEHU OoKucieHus -2 o popmyne u Co-
CTaBJISIFOT (POPMYJIBI 11O MX Ha3BaHUIO. COCTABIISIFOT MO-
JIEKYJISIpPHbIE U NOHHBIE YPaBHEHUS PEaKIIMii, XapaKrTe-
PU3YIOIINE XUMHUYECKHUE CBOMCTBA COCIMHEHUN CEPHI B
CTETICHH OKUCIICHHUS -2.
OnucelBalOT  MPOIECCHl  OKHUCIIEHUS-BOCCTAHOBJICHMUS,
ONPENENSA0T OKHUCIHUTENb U BOCCTAHOBUTEIb U COCTaB-
JISIOT AJIEKTPOHHBIN OallaHC B PEaKIUAX C y4acTHEM Cepbl
B CTETICHH OKUCJICHHUS -2.
VYcraHaBIMBaIOT MPUIMHHO-CIEIACTBEHHBIE CBSI3U MEXKIY
XUMHUYECKON CBSA3bI0, TUIIOM KPUCTAIIMYECKON PEIETKU
COCTMHEHUHN cepbl, UX (U3HMYECKUMU U XUMHUYECKUMHU
CBOMCTBaMH

Arnmapart i npoBejie-
HUSI XUMAYECKUX MTPO-
neccoB (AITXP)
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KI/ICJ'IOpOJIHI)Ie COCIMHCHUS CCPBI

Komb6unupoBan
HBIN YPOK

3anuceiBatoT (OPMYJIBI OKCHJIOB CEphl, HA3BIBAIOT WX,
ONMCHIBAIOT CBOMCTBA HAa OCHOBE 3HAHUM O KHUCIOTHBIX
OKCH/JIaxX.

XapakTepu3yloT COCTaB, (U3UYECKHE U XUMHYECKHE
CBOMCTBA CEPHOM KHCIIOTHI KaK 3JIEKTPOJIIMUTA C UCIIOIb30-
BaHUEM PYCCKOTO (pOIHOr0) sA3bIKa U si3blka xumuu. Co-
CTaBJISIFOT MOJIEKYJIIPHbIE U MOHHBIE YPaBHEHUS peaKlnid,
XapaKTEPU3YIOIUX XUMHUYECKHE CBOWCTBA CEPHOM KHUC-




70Thl. Pacnio3HatoT cynbgar-uoHsbI.

XapakTepus3yrT CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM
KHCIIOTBI KaK OKHMCIIUTENs C UCIOJIb30BAaHUEM DPYCCKOTO
(ponHOTrO) s3bIKa M sA3bIKA XUMHUU. COCTABIAIOT ypaBHeE-
HUSL OKHCIMUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METO-
JIOM DJICKTPOHHOTO OayiaHca.

BeimonHAoT  pacuérel MO XUMHUYECKUM (opMyiam U
YPaBHEHUSAM peakluii, IPOTEKAOIIMUX C yYaCTUEM CEPHOMI
KHCJIOTBI.

Habi1r01a10T ¥ ONUCHIBAIOT XUMUUYECKUN IKCIEPUMEHT
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[Lp. Ne 3. «3yueHue cBOKCTB
CEpPHOM KUCIOThD»

Ypoxk —
IIPAaKTUKYM

Yuarcsa oOpatathecsi ¢ 1a00paTopHBIM 000PYI0BaHUEM U
HarpeBaTeJIbHBIMU IPUOOpaMU B COOTBETCTBUM C IPaBU-
JamMH TeXHUKH Oe3omacHocTd. HaOmromaroT cBoiicTBa
AIIEKTPOJINTOB U MPOUCXOASIINX C HUMHU SIBICHUH.
HabmoatoT ¥ ONUCHIBAIOT pEaKlUU C YYaCTHEM DIIEK-
TPOJIUTOB C IOMOUIbIO E€CTECTBEHHOI'O (PYyCCKOTO WU
POJIHOTO) SI3bIKA U S3bIKa XUMHUHU. DOPMYIHPYIOT BHIBOBI
10 pe3yJibTaTaM IPOBEIEHHOI0 AKCIIEPUMEHTA

Anmapar s mpoBeje-
HUS XUMHUYECKHX IPO-
neccoB (AIIXP), mpubop
JUISL  TIONYYCHHSI Ta30B
wi anmapar Kunmna
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O61mmas
XapaKTEPUCTHKA XUMHUYECKHX
anemeHToB VA rpynisl. A30T

KomOunupoBan
HBIN YPOK

JlatoT o011yro XapakTepUCTUKY aTOMaM, MPOCTHIM Bellle-
CTBaM M COEAVHEHMSM ITHUKTOI'€HOB B 3aBHCHUMOCTH OT
uX rnojioxeHusa B llepuoamyeckoi cucreme. XapakTtepu-
3yIOT CTpOeHHEe, (U3UYeCKHe U XMMUYECKHE CBOWCTBA,
MIOJIyYEHUE U IPUMEHEHHUE a30Ta C UCIIOIb30BAHUEM PYC-
CKOT0 (PO/IHOTO) S3bIKA U A3bIKA XUMHH.

HazpiBaror coennHenus azota no (opmyse U COCTaBISIOT
(bopMyJIBI IO MX HA3BAHUIO. Y CTAHABIMBAIOT MPUYMHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY CTPOCHHMEM aToOMa U MoJIe-
KyJbl, BUJJOM XUMHUYECKOW CBSI3U, TUIIOM KpHUCTaJIJIN4Ye-
CKOM peméTKu a30Ta U ero (GU3NUYEeCKUMU U XMMHYECKHU-
MU CBOMCTBAMH.

BoinmonHsAOT pacuéTel MO XUMHUYECKHM ¢dopMylaM U
YPaBHEHHUSAM peaKLUi, IPOTEKAIOIINX C YYaCTUEM a30Ta

25

Ammuak. Conn aMMOHUSA

VYpok ycBoeHus
HOBBIX 3HAaHUN

CoctaBnsaoT (HOpMyJbl IO MX HA3BaHUSIM. 3aMKCHIBAIOT
MOJICKYJISIPHBIC Y MOHHBIC YPAaBHEHHUS PEaKINii, XapakTe-




pU3YIOIIME XUMUYECKHE CBOMCTBA aMMHaKa U COJIEH aM-
MOHUsI. COCTaBJISIIOT ypaBHEHUS OKHUCIUTEIbHO- -
BOCCTAHOBUTEJIBHBIX PEAKLUMl C y4yaCTUEM aMMHAKa C
MOMOIIBIO AJIEKTPOHHOTO OaaHca.

VY cTaHaBIMBAKOT MPUYMHHO-CIEJACTBEHHBIE CBA3U MEXY
BUJIaMU XUMHUYECKUX CBS3€H, TUMAMH KPUCTAILTMYECKUX
peImETOK aMMHaKa U COoJIed aMMOHUSA U UX (QU3HUECKUMU
U XUMHYECKUMHU cBoMcTBaMu. [IpoBonsr, HaOmogaroT U
ONMUCHIBAIOT XUMHYECKUI SKCHEPUMEHT IO PAClO3HaBa-
HUIO MOHOB aMMOHHS C COOJIFOJICHUEM TIPaBHUI TEXHUKU
0€30TacCHOCTH.

BeimonHsA0T  pacdy€Thl MO XHUMHYECKUM (OpMysiaM |
YPaBHEHUSAM PEaKLMii, MPOTEKAIOIIUX C YYACTHEM aMMHU-
aka

26 ILp.Ne 4 «Ilonyyenue aMmmu- VYpok - [Tosryyarot, coOuparoT 1 pacnio3HaloT ammuak. Paborator | TepMope3ucTopHblit
aKa M U3y4eHHUE ero CBOUCTB» IPAKTUKYM ¢ J1abopaTOpHBIM 00OPYZOBAaHUEM W HAarpeBaTENIbHBIMU | JATYMK  TEMIIEPATyphl,
npubopaMu B COOTBETCTBHH C MpaBHJIAMH TEXHUKH 0e3- | matuuk  pH,  maTumk
onacHocTH. HaGmo1aloT U ONUCHIBAIOT XUMHUECKUH IKC- | 3JIEKTPOIPOBOIHOCTH,
MEPUMEHT € MTOMOUIBIO PYCCKOTo (POAHOIO) SI3bIKA U SA3bI- | anmapar Juisl MpoBeje-
Ka XumMuH. @opMyITUpPYyIOT BBIBOBI [0 Pe3yibTaTaM Ipo- | HUS XUMUYECKUX Ipo-
BeJIeHHOTro 3KcriepumenTa. CorpyaHudaor B mnpouecce | necco  (AIIXP), mar-
y4eOHOro B3aUMOEHUCTBUS NMPHU paboTe B Ipymniax HUTHas Mellajka
27 Kucnoponcoaepxamue co- VYpox - 3anuchIBalOT PeakLui, XapaKTepU3yIole XMUMUYECKHUe
€IMHEHMs a30Ta UCCIICIOBAaHUE | CBOMCTBA OKCHJOB a30Ta.YCTaHABIMBAIOT  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3M MEXJy BUJOM XUMHMUYECKOW CBS3H,
TUIIOM KPUCTAJNTMYECKONW PEIIETKH OKCHJIOB a30Ta M MX
bu3nIecKuMu u XUMHUYECKUMU CBOHCTBa-
MU.XapaKTepU3yIoT COCTaB, (PU3MUYECKHE U XHUMHUYECKHE
CBOWCTBA a30THOM KHMCIIOTHI KaK 3JEKTPOJIUTA, IPUMEHe-
HUE C UCIOJb30BaHUEM PYCCKOro (pOJHOr0) fA3bIKa M
28 |[Kucnopoaconepxamue coequ- | KomMOuHMpoBaH | A3bIKa XMMHU. JlaT4uK HUTPAT-MOHOB
HEHUS a30Ta HBIN YPOK 3anuchIBalOT MOJIEKYJIIPHbIE U MOHHbBIE YPAaBHEHUS peak-

LUHA, XapaKTepU3yIIHe XUMUYECKHE CBOMCTBA a30THOM
KHCJIOTHI Kak oanektponuta.llpoBonmar, HaOmomgaroT u
ONUCBHIBAIOT XMMHYECKUN 3KCHEPUMEHT, XapaKTEPHU3YIO-




IIMIA CBOMCTBA a30THOM KUCJIOTHI KaK AJIEKTPOJIUTA, C CO-
OJFO/IEHUEM TPABUI TEXHUKU OE30MACHOCTH.
XapakTepu3yroT a30THYIO KUCJIOTY Kak oKuciauTenb. Co-
CTaBJISIIOT YPaBHEHUSI OKHCIIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH, XapaKTEPU3YIOIIUX XUMHU-
YeCKHEe CBOMCTBA a30THOM KHCIIOTHI KaK OKMCIIMTEIS, C
MTOMOIIIBIO AJIEKTPOHHOTO Oatanca. [IpoBoasT, Habm01a-
IOT U ONUCHIBAIOT XUMUYECKUM SKCIIEPUMEHT, XapaKTepu-
3YIOIIMIA CBOMCTBA a30THOM KUCJIOTHI KAK OKUCIIUTEIIS, C
COOJTIOZICHHEM MPABWJI TEXHUKHU 0€30MaCHOCTH
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®ochop u ero coequHEHHUS

Ypok -
IIPAaKTUKYM

XapakTepus3ylT CTPOEHUE, aUNIOTPONHI0, (PU3UUYECKHE U
XUMHUYECKHE CBOKHCTBA, MOTYYCHHE W NMPHUMEHEHHE (oc-
dopa ¢ UCHOIB30BaHUEM PYCCKOTO (POAHOrO) s3bIKa U
SI3BIKA XUMUH.

CamMocTosATeNbHO OMKCHIBAIOT ~ CBOMCTBA  OKCHUJI
docdopa(V) kak KHCIOTHOTO OKCHJIAa M CBOHCTBA OPTO-
($hochopHOH KHUCIIOTHI.

[IpoBonsaT, HAOMIOAAIOT U ONMUCHIBAIOT XUMUYECKUM IKC-
MEPUMEHT C COOJIIOJIEHUEM MPaBWJI TEXHUKU 0€30macHo-
ctu. Pacnio3zHarot docdaT-uoHbI
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Obmas
XapakTepHUCTUKA 3JeMEHTOB [V
A- rpynnsl. Yriepon

Ypok
0000IIICHHS U
cHCTeMaTH3amu
¥ 3HAHUH

JlatoT oO11yr0 XapakTepUCTUKY aToMaM, MPOCTHIM Bellle-
CTBaM U COEJUHEHHSM 371eMeHTOB [V A- rpynmnsl B 3aBU-
CUMOCTH OT MX NOJOXKeHMs B Ilepunonnueckon cucreme.
XapakTepuzyrT CTpOEHHUE, AIOTPONUto, (pu3ndeckue u
XUMHYECKHE CBOWCTBA, IIOJIydeHHME M IPUMEHEHHUE
aMop(HOTO yrieposia U €ro COpToB C HCIOJb30BaHUEM
PYCCKOT0 (POIHOTO) S3bIKA U A3bIKA XUMUH.

CpaBHUBAIOT CTPOEHUE U CBOMCTBA ajiMasa U rpadura.
OnuchIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOIICTBA
yriepoa
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Kucnopoacoaepskaiue coeu-
HEHHs yriepoaa

KoHTposbHO-
00001aronHii
YPOK

XapakTepu3yloT cocTaB, (U3MUYECKHMEe U XHUMHYECKHE
CBOICTBa, MOJIY4YEHHE U NPUMEHEHUE OKCUIOB YIJIepoJa
C HCMOJb30BAaHUEM PYCCKOro (POAHOIO) sI3bIKa M SI3bIKA
XVUMHH. Y CTaHABIMBAIOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U
MCXKAY BUAAMU XUMHUYCCKHUX CB?ISGI)II, TUIIaMHW KpUCTaJIJIn-

YECKHUX PEIIETOK OKCHJIOB YIIepoJia, UX (pU3HUECKUMH U




XMMHYECKUMHU CBOMCTBAMH, a Takke nmpuMeHeHueM. Co-
ONMIOJIAIOT TIPaBWJIA TEXHUKH OE30MaCHOCTH MPH UCTIOJb-
30BaHUU MEYHOTO OTOIUICHMS. XapaKTepU3yKT COCTaB,
¢u3nUecKkrue U XUMHYECKHE CBOWCTBA, MOIyYEHUE U TIPU-
MEHEHHE YroJIbHOM KHUCIOTHI U €€ cosiel (kapOOHATOB U
TUAPOKApPOOHATOB) C MCIIOJIIB30BAHUEM PYCCKOTO (POJIHO-
r0) sI3bIKa U SI3bIKA XUMUHU.

NnmrocTpupyroT 3aBUCUMOCTH CBOMCTB COJIEH YTOJbHOU
KHCIIOTHI OT MX cocTaBa. [IpoBoast, HaOMIOAAIOT U OMHU-
CBIBAIOT XUMHYCCKUN IKCIIEPUMEHT C COOTIOCHUEM TIpa-
BUJI TEXHUKU OE€30MAaCHOCTH.

Pacnoznator kapOoHaT-OH. BBIMOMHAIOT pacuéTsl 1O
XUMHUYECKUM (HOpMyJIaM U YpaBHEHHSIM peaklui, mpoTe-
KaIOIIUX C Y4aCTUEM COSTMHEHUN yTiiepoia
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ILp. Ne 5. «Ilonyuenue yrie-
KHCJIOTO ra3a U U3yYEHUe ero
CBOKCTBY

Ypoxk —
MPAKTUKYM

[Tonmy4aror, coOMparOT W PACHO3HAIOT YTJICKUCIBIA Ta3.
HaOnronaroT ¥ ONMCHIBAIOT XUMUYECKUH SKCIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUHU.
®opMyIUpPYIOT BBIBOJBI 110 pe3yJbTaTaM IPOBEIEHHOIO
AKCIIEPUMEHTA.

CoTpyIHHUAIOT B Mpolecce y4eOHOro B3auMOJeHCTBUS
npu paboTe B rpymnmax
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VYri1eBo10pObI

KomOunupoBan
HBIN YPOK

XapakTepu3yrT 0COOEHHOCTH COCTaBa U CBOWCTB Opra-
HUYECKUX COEIMHEHWH. Pa3znuuaroT npenenbHble U He-
npesenbHble YIiIeBoAopoabl. Ha3pIBaloT M 3amuchIBaroT
dbopMyIbl (MONEKYNSAPHBIE U CTPYKTYPHBIE) BaXKHEHIIINX
npeacTaBuTeNen yriaeroaopoaos. IIpennararoT skcrepu-
MEHT M0 pacHO3HaBaHUIO COEAUHEHHM HENpPeneIbHOIo
ctpoeHus. HaGmonaoT 3a XOA0OM XMMHYECKOTO 3JKCIIe-
pUMEHTa, ONMUCHIBATh €r0 M JENaTh BHIBOJBI Ha OCHOBE
HaOmoieHuil. OUKCUPYIOT pe3ynbTaThl dKCIEPUMEHTA C
MIOMOUIBIO PYCCKOIO (POJHOIO) SI3bIKa, a TAKXKE C MOMO-
HIbI0 XUMUYECKUX (POPMYI U YpaBHEHHUH.
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Kucnoposconepxamie opra-
HHNYCCKHNEC COCAUHCHUA

KomOuHupoBan
HBII YPOK

XapakTepru3yrT COUPTHI, KAK KUCIOPOACOAEPKAIINE Op-
ragudeckue coenuHeHus. KmaccuuuupyrT cnupTel mo




ATOMHOCTH.

HassiBaroT npeacraBuTeneil OAHO- U TPEXATOMHBIX CIIHP-
TOB U 3aIMCHIBAIOT U3 (POPMYJIBL.

XapakTepus3yrT KHUCIOTBI, KAaK KHUCIOPOACOAEpKaIue
OpraHUYECKUE COCANHEHUSI.

HaspiBaroT mnpencraButTenei NpeAebHbIX U HENPEIEIb-
HBIX KapOOHOBBIX KUCJIOT U 3aKUCHIBAIOT U3 (DOPMYIIBIL.
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Kpemuuii u ero coequHeHus

Komb6unuposan
HBIH YPOK

XapakTepu3yloT CTPOCHHE aTOMOB M KPUCTAJUIOB, (U3MU-
YeCKHEe U XUMHUYECKUE CBOMCTBA, MTOJyUYCHUE U IIPUMEHE-
HUE KPEMHHUS C HUCIOJIb30BAHUEM PYCCKOro (POJIHOIO)
A3bIKA U S3bIKa XUMUHU.

YcraHaBanBaIoT MNPUYIUHHO-CIICACTBCHHBLIC CBA3U MCKIAY
CTPOCHHEM aToMa, BUIOM XHMHUYECKOH CBS3U, TUIOM
KPUCTANTNIECKON PEHIETKA KPEMHHSI, ero (PU3n4ecKuMHu
U XUMUYECKHMHU CBOWCTBAMM. BBINOIHSIOT pacuérsl 1O
XUMHYECKHM (hOpMyJIaM U YpaBHEHUSIM PEaKIUH, MPOTe-
KaloLIMX C y4yacTHEM KPEMHHUS U ero coeiuHeHui. Xa-
PaKTEPU3YIOT COCTaB, (U3NYECKHE M XUMHUYECKHUE CBOIi-
CTBa, NOJY4YEHHUE U NMPUMEHEHHE COCIMHEHUN KpEeMHHUS C
HCIIOJIb30BAaHUEM PYCCKOro (POJHOTO) S3bIKa M SI3bIKa
xuMuu. CpaBHUBAIOT JMOKCHJBI YIJepoJa M KpEeMHHS.
OnuceIBalOT Ba)KHEWUIINE TUIBI IPUPOJHBIX COEAMHEHUN
KPEeMHHUsI KaK OCHOBHOTO 3jJeMeHTa JuTocgepsl. Pacro-
3HAIOT CUJIINKAaT-UOH

Jatuuk  Temmneparypsl
TUIATUHOBBIM
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CunukaTtHas
MPOMBIIIICHHOCTh

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepu3ylT CUIMKATHYIO IPOMBIIIIEHHOCTD U €€
OCHOBHYIO IPOAYKIIMIO. Y CTaHABIMBAIOT AHAJOTUU
MEXY Pa3TUYHBIMU OTPACTSAMH CHIIMKATHOM MPOMBIIII-
JICHHOCTH
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HOJ'Iy‘IeHI/IC HEMCTAJIJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OnuceIBalOT HAXOKJIEHUE HEMETAIJIOB B IIpUpoe. Xa-
PaKTEpU3YyIOT (PPAaKIIMOHHYIO EPETOHKY JKUIKOTO BO31Y-
Xa KaK COBOKYIMHOCTb (PU3MUYECKUX MPOLIECCOB. ApryMeH-
THPYIOT OTHECEHUE AKTUBHBIX HEMETAJIOB K OKHCIIN-
TEJIbHO-BOCCTAHOBUTEINIBHBIM IIPOLIECCAM
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[TonydyeHune BaKHENIINX
XUMHAYECKUX COCTUHEHHI

Ypok -
IIPAaKTUKYM

XapakTepu3yloT XMMHU3M, CIPbE, alllaparypy, Hay4HbIE
MPUHLIMIIBI ¥ TPOIYKIMIO IPOU3BOACTBA CEPHON KHUCIIO-
Tbl. CpaBHHBAIOT IPOU3BOJICTBO CEPHON KHMCIIOTHI C ITPO-




HU3BOACTBOM aMMHaKa
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0O0001menue mo teme «Heme-
TAJUIBI U KX COCIUHEHUS

KomOuHupoBan
HBIN YPOK

[TpoBOAAT OLIEHKY COOCTBEHHBIX AOCTHUKEHHH B yCBOE-
HHUU TCMBI.

KoppektupytoT CcBOM 3HaHUSI B COOTBETCTBHUU C ILJIAHU-
pyembIM pesynbraToM. [loiydaioT Xumuueckyro uHpop-
MalMHd U3 PA3TUYHBIX MCTOYHUKOB. [IpencraBistor WH-
dopmaruio o Teme «HemeTamnsy B BUae TaOIHII, CXEM,
OIOPHOTO KOHCIIEKTa, B TOM YHCIE C MPUMEHEHHEM
cpeacts UKT
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K.p. Ne2 1o reme: «Hemeran-
JIbI U UX COCTMHCHUS

Ypok -
KOHTPOJIA
3HAHUU

[TpuMeHsIOT Ha MpaKTUKE paHee M3y4YeHHbIH Marepua,
paboTas Mo rpynmaM C 3aJaHUSIMH PAa3HOrO YpPOBHS
CJIO’)KHOCTH, BBIIOJHSIIOT KOHTPOJBbHYIO paboTy.

MeTtasibl M ux coequHenus (17 4)
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[Tonoxenue meraios B [lepu-
0JINYECKOI cucTeMe, CTpoeHue
ATOMOB U KPHCTAJUIOB

Ypok ycBoeHus
HOBBIX 3HAHUN

OOBACHAIOT 4TO Takoe MeTauibl. Paznuyator Gopmel cy-
LIECTBOBAHUS METAJUIOB: 3JIEMEHTHI M IIPOCThIE BEIIECTBA.
XapakTepu3yrT XUMUUYECKHE AJIEMEHTBhI-METaJUIbl 0 MX
nosjoxxeHuto B [lepuoanueckoit cucreme J[. . Mennene-
eBa. [IporHo3upyroT CBONCTBA HE3HAKOMBIX METAJUIOB 110
nonoxeHuto B Ilepuoanueckoid cucreMe XUMHUYECKUX
anemeHToB J[. M. MenneneeBa. YcTaHaBIMBaIlOT MpH-
YUHHO-CJICJICTBEHHBIE CBSI3U MEXJYy CTPOCHHEM aroMa,
BHUJIOM XUMHUYECKON CBSI3U, TUIIOM KPUCTAJUTMYECKOU pe-
METKA METAJJIOB — MPOCTHIX BEIIECTB U UX COCTMHEHUM

Jatuuk  Temmneparypsl
IJIATUHOBBIN
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O01e XMMHUYECKUE CBOIICTBA
METAJIOB

Kom6unupoBan
HBIN YPOK

OOBSICHSIIOT UTO TaKOe psAJl aKTUBHOCTU MeTaioB. [Ipu-
MEHSIOT €0 AJIS XapaKTEPUCTUKN XUMUYECKUX CBOMCTB
MIPOCTHIX BellecTB-MeTaiioB. O0001Ial0T cUcTeMy XU-
MHUYECKHX CBOICTB METAJUIOB KaK «BOCCTAHOBUTEIIbHbBIE
cBorcTBa». COCTaBIAIOT MOJIEKYJISIPHBIE YPABHEHUS pe-
aKIUH, XapaKTepU3yIOIUX XUMUYECKHE CBOMCTBA METall-
JIOB B CBETE YUEHHsI 00 OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX NIPOLIECCAX, & PEAKIIMH C yYACTHEM
AIIEKTPOJIUTOB, MPEACTABIATH TAKXKE U B MOHHOM BU-
ne.Habmo1aroT 1 ONUCHIBAIOT PEAKLUU MEX/1y Belle-
CTBaMHU C IOMOIIBIO PYCCKOTO (POJAHOrO0) SI3bIKA U A3bIKa
XxUMHH. CaMOCTOATENIBHO MIPOBOSAT OIBITHI, TOATBEP-
XKJIAIOIIME XUMUYECKHE CBOMCTBA METAJLIOB C COOIIOE-




HHUCM ITpaBUJI TCXHUKHU 0e30IacHOCTH

43 O611as XxapakTepucTruKa Ypok ycBoenus | OOBSCHSIIOT STUMOJIOTHIO HA3BaHMSI TPYIIILI «IICTIOYHBIC
I11€J0YHBIX METAJIOB HOBBIX 3HaHUH | MeTayulby. [latoT OOIIyI0 XapaKTepUCTUKY IIEI0YHBIM
MeTaJulaM 110 UX NoJIokKEeHUIO B [lepuoanueckoit cucreme
xumuueckux 3yemenToB JI. . Menaeneena.
44 OO01mmas xapakTepucTuKa KombunupoBan | XapakTepu3yloT CTpoeHUE, (QU3NUECKHE M XUMHUYECKHE
IIEJIOYHBIX METAJUIOB HBIN YPOK CBOMCTBA LIEJIOYHBIX METAIIOB B CBETE 0OLIEro, 0CoOeH-
HOT'O U €JUHUYHOTO.
[IpenckaspiBatoT (pu3MUECKUE M XMMUYECKHE CBOICTBa
OKCHUJIOB U THJPOKCHJIOB IIEJIOYHBIX METAJIJIOB HA OCHOBE
UX COCTaBa W CTPOEHUS U TMOATBEPXKIATb HPOTHO3BI
YPaBHEHUSAMHM COOTBETCTBYIOIIMX peakuuid. IIpoBomdar
pacy€Tbl IO XUMHUYECKUM (OopMyJiaM U ypaBHEHUSM pe-
aKLMH, MPOTEKAIOIINX C YYaCTHEM IIEJIOUYHBIX METaNIOB
U UX COCMUHEHUN
45 OO01as xapakTepuCTHKA VYpok ycBoeHus | XapakTepus3ylT CTpOeHue, (PpU3NUYecKHe U XMUMHUYECKUE
I11€710YHO3EMENIbHBIX HOBBIX 3HaHUI | CBOMCTBA IIENOYHO-3eMEIbHBIX METAJUIOB B CBETE 00IIIe-
METaJIJIOB ro, oco0eHHoro u exuHngHOrO. IIpenckasepBaror uszmnye-
46 OO01as xapakTepucTuKa KoMOuHHMpOBaH | CKME€ MU XMMHYECKHE CBOMCTBA OKCHIOB U T'MIPOKCHIIOB
LIEJI0YHO3EMEIBHBIX HBII YPOK MeTayioB |IA rpymnmbl Ha OCHOBE MX COCTaBa U CTPOEHUS
METAJIJIOB U MOATBEP>KIAI0T MPOTHO3bl YPABHEHUSMH COOTBETCTBY-
FOIINX PEAKIUM.
[TpoBOAT pacdy€Thl MO XUMHUYECKUM (OpMyJIaM U ypaBs-
HEHUSIM PEaKIMi, MPOTEKAIOIUX C YYaCTUEM IIETOYHBIX
METAJIJIOB U X COEANHEHUN
47 XKécTkocTh BOJBI U CLIOCOOBI VYpok ycBoeHus | OOBSACHSIOT YTO TaKOE <GKECTKOCTh BOJbI». Paznmuuaror
e€ yCcTpaHeHus HOBBIX 3HAaHUN | BPEMEHHYIO U IIOCTOSIHHYIO JKECTKOCTb BOJAbl. IIpemnara-
I0T CHOCOOBI YCTpaHEHHUs >KECTKOCTH BoAbl. lIpoBoasr,
HaOJI0AaI0T U ONHUCBHIBAIOT XUMHUYECKHH 3KCIIEPUMEHT, C
coOJII0ICHHEM MTPaBUJI TEXHUKH 0€3011aCHOCTH
48 IL.p.Ne 6. «Ilomyuenue xect- Kom6unupoBan | [lomydaror, coOuparoT ¥ pacrno3HalOT yriaeKucibli ras. | Jlaruuk 3JEKTPOIPO-
KO BOZIBI M CIIOCOOBI €€ HBI ypOK Ob6paratorcs ¢ 1ab0paTopHbIM 000PYIOBaHUEM U Harpe- | BOAHOCTH,  MarHUTHas

YCTpaHEHUs»

BAaTCJIIbHBIMU HpI/I60paMI/I B COOTBCTCTBHU C IIpaBUIaMHU
TEeXHUKU Oe3omacHocTd. HabmrogaroT U OMHMCHIBAIOT XU-
MUYECKHUM SKCIEPUMEHT C TOMOIIBIO PYCCKOTO (POJIHOTO)
A3bIKAa U sI3bIKa XUMUU. POPMYIUPYIOT BBIBOJABI IO pe-
3yJbTaTaM IPOBEAEHHOIO AKcnepuMenTa. CoOTpyAHUYAIOT

MeIaiaKa, Mpuoop s
NOJY4YeHUs Ta30B WU
anmnapat Kunma




B TIpoliecce y4uyeOHOTO B3aMMOJCHCTBUS TIpH padoTe B
rpynmnax

XapakTepu3yroT aJlOMUHUN 110 ero nosioxkenuto B [lepu-
OJANYECKOW CUCTEME XUMUYECKUX 3eMeHTOoB J[. Y. Men-
neneeBa. ONMUCHIBAIOT CTPOCHHUE, (PU3NUECKHe U XUMUYe-
CKHE CBOWCTBA AaJIlOMMHMSI, IOIATBEP)KIasi HUX COOTBET-
CTBYIOILIMMH YPaBHEHUSAMH PEAKIIUH.

OOBACHAIOT JIBOMCTBEHHBIH  XapaKTep XUMHUYECKUX
CBOMCTB OKCHJIa U TUAPOKCH/IA AJTFOMUHHSL.

XapakTepus3yrT IO0JIOKEeHHE kene3a B llepuonnueckon
cucreMe xumudeckux osiaemeHToB JI. M. Menpgeneesa,
0cobeHHOCTH cTpoeHHs aToMa. ONUCHIBaIOT (hU3NYECKHE
YU XMMHYECKHUE CBOMCTBA jKeJie3a, MOJATBEPKIas UX COOT-
BETCTBYIOIIMMHU ypaBHEHUsIMU peakiui. OOBICHSIOT
HaJIMYKE JIByX N'EHETHYECKUX PAJIOB COCIMHEHUMN Kele3a
Fe’+ u Fe®" . YcraHaBnmBaloT 3aBHCHMOCTH oOiacreil
MIPUMEHEHUS JKeJie3a U €ro CIUIaBOoB OT cBOMCTB. IIpoBo-
JAT Pacu€Thl M0 XUMHUYECKUM (popMyiaM M ypaBHEHHUSIM
peakuuii, IPOTEKAIIINX C YYaCTUEM JKEJIe3a M €ro co-
enuHeHu. HaOnromaroT 1 OMUCHIBAIOT pEaKIIUU MEXKITY
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POJHOrO) SI3bIKa U
SI3BIKA XUMUH

DKCHEPUMEHTAIBHO UCCIEIYIOT CBOMCTBA METAJIIOB U UX
COCIMHEHUH, pelIaTh SKCIEPUMEHTAJbHBIE 3a7a4d 10
Teme «Metamnel». PaboTaroT ¢ mabopatopHbIM 000py/I0-
BaHMEM U HarpeBaTeIbHBIMU TPUOOpPAMU B COOTBETCTBHH
C MpaBWJIaMU TeXHUKU Oe3omacHocTu. HabmromaroT cBoii-
CTBa METAJUIOB M MX COCIWHEHUN W SIBJICHHH, MPOUCXO-
JAuX ¢ HUMHU. ONUCHIBAIOT XUMHMYECKUH SKCIIEPUMEHT.
@opMyIHPYIOT BBIBOJIBI TIO pe3yJbTaTaM MPOBEIACHHOTO
skcriepuMenTa. Onpenenstor (Ucxoas U3 yueOHoH 3aia-
YH) HEOOXOIWMOCTh HCIOJIb30BAaHUS HAOJIOJCHUS WU
HKCIIEPUMEHTA

Hudposas nadboparopus

HudpoBoii natumk mas-
JICHUS

49 IAJTFOMUAHUI U €r0 COeTUHEHUS Ypok -
MIPAKTUKYM
50 Kenezo VYpok ycBoeHUs
HOBBIX 3HAHUM
51 CoennHeHHns xejesa KomOuHupoBan
HBIN YPOK
52 [T.p. Ne 7 «Pemenne VYpok-
DKCIIEPUMEHTATBHBIX 33124 110 MIPAKTUKYM
reMme «MeTauibhy
53 Koppo3us MeTamioB U cnoco0bl | YPOK YCBOEHUS

BaIIUTHI OT HEE

HOBBIX 3HAaHUN

OOBACHAIOT YTO Takoe Koppo3us. PazmuuaroT xummuue-
CKYIO U DJIEKTPOXUMHUYECKYIO Koppo3uu. Wmmroctpupyror
HOHATUSL «KOPPO3US», «XUMHUECKAsT KOPPO3MSD», «3JIEK-
TPOXMMHUECKAs] KOPPO3Us» NpUMepaMu. XapaKTEpU3yIoT




CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UHU

54

MerTasisl B mpupo/ie.

VYpok ycBoeHus
HOBBIX 3HAHUM

55

[lonsiTHE O METAILITYprUU

Ypoxk- cemunap

Knaccudpunupyror ¢hopMbel NMPUPOAHBIX COCTUHEHUN Me-
TaJJIOB.

XapakTepus3ylT o0IMe crocoObl MOTyYeHUs] METaJUIOB:
MUPO-, TUAPO- U FIEKTPOMETAILTYPrHUH.

KoHkpeTu3upyrot 311 crnocoObl IpUMepamMu U YpaBHEHU-
SIMU PEaKIUi ¢ COCTaBIIEHUEM AJIEKTPOHHOTO OajaHca.
OnuceIBalOT AOMEHHBIM MPOIECC U AIIEKTPOIUTHUECKOE
[10JIy4YE€HUE METAJIIOB.

PasznuyaroT uépHble M LIBETHBIE METAJUIbI, YyTYHBI U CTa-
M

56

O0600I1IIeHNE 3HAHUN 10 TEME
«MeTtaiuieD)

O06o00maronmn
YPOK

O06001Iat0T U CUCTEMAaTU3UPYIOT CBOM 3HAHUS 110 TEME:!
«Metamney. IIpuMEHAIOT Ha IPAKTHKE paHee U3y4YECHHbIN
Mmarepuai, paboTas 1o rpyImnaMm ¢ 3aJaHUsSIMH Pa3HOTo
YPOBHS CIIOKHOCTH
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KoHTpoisibHast paboT 3 1o Teme
«Metauib»

YPpOoK KOHTpOIS

[TpuMeHSIOT Ha IPaKTUKE paHee N3YUYEeHHBIH MaTepual,
paboTas 1o rpynmnam ¢ 3aJJaHUsIMU Pa3HOTI'O YPOBHSI
CJIO’)KHOCTH, BBIIOJHSIIOT KOHTPOJBbHYIO paboTy.

XuMus M OKpysKawmas cpeaa (2 1)

58

XrMHUYecKass OpraHu3anys Ia-
HETBI 3eMJIs

KomOunupoBan
HBIN YPOK

WuTerpupytor cBeaeHus o gpusndeckoi reorpaduu B
3HAHUSA O XUMUYECKOW OpraHU3aliy IUIAaHETHI. Xapak-
TEPU3YIOT XUMUYECKHUI COCTaB re0JIOTUYECKUX 00010~
YeK 3eMIIH.

PasznuyaroT MUHEpabl U TOPHBIE TOPO/IbI, B TOM YHCIE

U pyJibl

59

Oxpana
OKPYXKAIOIIEeH Cpesibl OT XUMHU-
YECKOTO 3arpsi3HEeHUS

Ypok — cemuHap

XapakTepru3yroT HUCTOYHUKH XUMHUYECKOTO 3arps3HECHUS
OKpy»katoliel cpenbl. ONUCHIBAIOT II100ATBHBIE HKOJIOTH-
yeckue MpoOseMbl YeIOBEYECTBA, CBA3AHHBIE C XHMUYe-
CKMM 3arpsi3HeHHeM. [IpennararoT myTd MHUHUMHU3ALNAN
BO3)I€fICTBI/I5[ XUMHYECCKOTO 3arpsA3HCHUA Ha OKpPYXKaro-
iyt cpeny. IIpuBoasT npumepsl MEXIyHapOIHOIO CO-
TpYJHUYECTBA B O0JACTH OXpPAaHbI OKPYXaroIlel cpeibl
OT XMMHUYECKOI'0 3arpsi3HEHUS

O0001eHne 3HAHMI 10 XUMMH 32 KYPC 0CHOBHOM IK0JbI. [Toaroroka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHYy

(OTD) (7 u)

60

[BemeCTBa

\ O06o0maromuii \ [Tpeacrarmsitor naGopMmanuo no teme «llepuoanueckuit \




YPOK 3akoH u [lepmomnueckas cucrtema [[. . MenaeneeBa B
CBETE€ TEOPUU CTPOCHHUS aTOMa» B BHJE TAOIUI], CXEM,
OIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM
cpeacts MKT. BeInoMHAIOT TECTOBBIE 3aJJaHHs IO TEME.
[IpencraBistor uHbopManuio mo Teme «Buasl xummude-
CKHMX CBA3€H M THUIIBI KPUCTAIUIMYECKUX pemeToK. B3an-
MOCBSI3b CTPOCHHUS U CBOMCTB BEILECTB» B BHJIE TAOJIHIL,
CXEM, OTIIOPHOI'0 KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM
cpencts KT
61 XMMUYECKHE peakun O6o6maromuii | [lpeacrasusror nadopmanmio no reme «Knaccuduxanums
YPOK XUMHMUYECKHUX PEAKLMH 10 pa3inyHbIM IpusHakaM. Cko-
pOCTh XHMMHUYECKUX peaklMil» B BUAE TaOIUIL, CXEM,
ONOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM
cpeacts UKT. BeITONMHSAIOT TECTOBBIE 3aJaHUsI 110 TEME.
XapakrepuzyroT OBP, okuciuTenb 1 BOCCTAHOBUTEIIb.
62 OCHOBEI Ob6o6maromuii | XapakTepusyloT o0IIue, 0COOCHHBIE U WHINBUAYaIbHBIC
HEOPraHUYEeCKOn YPOK CBOMCTBAa KHCIIOT, OCHOBAaHUM, COJIEM B CBETE TEOPHUHU
XUMHH AIIEKTPOJINTUYECKOW  UCCOLMALUU.  APryMEHTHPYIOT
63 (OCHOBBI O6o0maromuii | BO3MOXXHOCTh MPOTEKAHUSI XMUMHUUYECKUX pPEeaklUuid B pac-
HEOPraHUYECKOM YpPOK TBOpax AJEKTPOJIUTAX UCX0s U3 ycinoBuid. Knaccuduim-
XUMUU PYIOT HEOPraHMYECKHE BEIIECTBA II0 COCTaBY U CBOW-
ctBaM. lIpuBomAT mpuMepsl NpPenCTaBUTENIEH KOHKPET-
HBIX KJIaCCOB U TPYIII HEOPraHMYECKUX BEIIECTB
64 [ToBTOpeHune u 006001IeHUE 1O KomOuHMpoBaH | BBIMOMHAIOT TECTHI M yIpa)KHEHUS, PEIIAIOT 3a/1a4M 110
reme. [loaroroBka k KOHTPOJIb- HBIN ypOK TEME.
HOI paboTe [TpoBOAAT OLIEHKY COOCTBEHHBIX AOCTHUKEHHH B yCBOE-
HUU TEMBI.
KoppekTupyioT cBoM 3HaHHS B COOTBETCTBHUH C ILUIaHU-
PYEMBIM pe3yJIbTaTOM
65 KontpomnbHas paboraNe4 «to- | Ypok koHTpons | [IpuMeHsIOT Ha MpakTHUKe paHee U3y4YeHHBIH MaTepua,
roBasd 10 KypCy OCHOBHOM IIKO- pa60Tasi 10 TpyIaM € 3aJaHusIMHU pa3HOIro YPOBH:A
PIbD) CJIOKHOCTH, BBITIOJIHAIOT KOHTPOJIbHYIO DPadoTy.
66 AHamM3 KOHTPOJIBHOHN pabOTHI. KoppekTupyroTt cBou 3HaHUS
[TonBeneHue UTOroB roja.
67-68 |PezepBHOE Bpemsi
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