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Pa3nea 1.IlosicHuTesbHAs 3anMcKa K pa0oyeil mporpamMMe 1o XHMHH

HaszBanue kypca

XUMHUA

Knacc

9

Cpok peanuzanuu

1 rox (2022-2023 y4. ron)

Pa3zpaborana Ha
OCHOBE:

denepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO OOIIEro
obpazosanus (PI'OC O00)

OcHoBHOI 00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO 00111er0 06pa3oBanust MBOY
COLI Nel5

[Iporpamma pa3zpaboTana Ha OCHOBE IPUMEPHOU paboueit mporpammel. [IpeameTHast
nunus yaeouukoB O.C. INabpuensn, U.I'. Octpoymos, C.A.CnankoB.ba3oBblii ypoBEHb.
Xumus 9 kimacc.

YMK

Xumus 8 kinace, O.C. T'abpuensin, .I'. Octpoymos, C.A.Cnaakos, I[Ipocsemnienue 2019
T.

KonnuectBo
qacoB

9 kmacc: 6749 (B Henenmo- 24), U3 HAX 5 TECTOBBIX PA0OTHI, /TIPAKTHUECKUX padOT

Cocrasurenu

Konapera Mapust @enopoBHa

[lenb xkypca

- popMUpPOBAHUE Y YUAIIUXCS XUMUYSCKOW KapTHHBI MHPA, OPraHUISCKOW YacTH €ro
LIEJIOCTHOM €CTECTBEHHO-HAYYHOW KapTUHBI;

-pa3BUTHE [MO3HABATEIbHBIX HHTEPECOB,MHTEIIEKTYAIbHBIX U TBOPUECKUX
CHOCOOHOCTEH yJaliuxcs B MPOIecce N3yUeHUs: UMU XMMUYECKOM HayKH U ee BKJIaja B
COBPEMEHHBIN HAYYHO-TEXHUYECKUN Mporpecc; GopMUpOBaHNE BaKHEHIITUX
JIOTUYECKUX OTIepalluii MBIIUICHUS

(ananm3,cuHTE3,000011IeHNE, KOHKPETU3AIIHS,CPAaBHEHHE | JIP.) B TIPOIECCE TTO3HAHUS
CUCTEMbI BaXKHEHIIINX MOHATHI, 3aKOHOB U TEOPHIA O COCTaBE, CTPOCHUHU U CBOMCTBAX
XMUMHYECKUX BEIIECTB.

-BOCIHUTaHUE YOSKICHHOCTH B TOM, YTO IPUMEHEHHUE MOJTYUSHHbBIX 3HAHUM U YMEHUH 1O
XUMUH SBJISIETCS] 00BEKTUBHOW HEOOXOMMOCTBIO JIJIsi 0€3011acHON pabOTHI ¢
BEII[ECTBAMU M MaTepHalaMu B ObITY M Ha IPOU3BOJICTBE.

dopmupoBaHUe
YV]I.

-q)OpMI/IpOBaHI/IC IMEPBOHAYAJIBbHBIX CUCTEMATHU3UPOBAHHBIX HpeI[CTaBJ'IeHI/Iﬁ (6]
BCHICCTBAX, UX IMPCBPAIICHUAX H IMPAKTHYICCKOM IIPUMCHCHUUN,; OBJIAJICHHC MMOHATHHHBIM
arapaToM u CMHMBOJIMYCCKUM S3bIKOM XUMMHU,

-0CO3HaHHE OOBEKTHMBHON 3HAYMMOCTH OCHOB XHMHYECKOMH HAayKH KakK obnactu
COBPCMCHHOI'O CCTCCTBO3HAHUA, XHMHUCCKUX npeBpameHI/Iﬁ HCOPraHU4YCCKUX H
OPraHu4YCCKuX BCHICCTB KaK OCHOBBI MHOI'MX SIBJICHUM >KUBOM W HEKHBOU IIPHUPOJbI;
er'IY6J'IeHI/Ie HpCI[CTaBJICHI/Iﬁ O MaTCpruajJIbHOM €AUHCTBC MHUpPA,

-OBJIaJICHUE OCHOBAMH XHUMHYECKOU T'paMOTHOCTH: CITOCOOHOCTBIO AHAJIM3UPOBATh U
00BEKTHBHO OLCHUBATHL JKHU3HCHHBIC CUTyalluH, CBA3AHHBIC C XHMHefI, HaBBIKaMH
0e30ImacHOTo o6pameHH;1 C BCIICCTBaMH, HCIIOJIb3YEMbIMH B IMOBCEIHEBHOM KHU3HU,
YMCHHEM aHAJIU3UPOBATH U TNIAHUPOBATH S3KOJIOTHICCKHU Oe3omacHoe MNOBCACHUC B IICIIAX
COXpPaHCHUA 310POBbA U OKp}I)KaI-OH_Ieﬁ CpCabl;

-(bOpMI/IpOBaHI/IC yMeHHf/'I yYCTaHaBJIMBATh CBA3U MCKAY pPCAJIbHO Ha6J'IIOI[aCMBIMI/I
XUMHUYCCKUMU ABJICHUAMHU U IIPOLCCCAMU, MPOUCXOAAIITUMHA B MUKPOMMUPE, O0OBSCHATH
IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa M CTPOCHUS, a
TAaK¥XXC 3aBUCUMOCTDb ITPUMCHCHU A BCIICCTB OT UX CBOﬁCTB;




-IIPUOOPETEHHE OIbITa HCIOJBb30BAaHUS PA3IMYHBIX METOJIOB H3YUCHHs BEIECTB:
HAOMIOIEHUST 332 MX NPEBpALCHUSIMH TIPU TPOBEACHUM HECIOKHBIX XUMHUYECKHX
HKCTIIEPUMEHTOB C UCIOIB30BAHMUEM JIAOOPATOPHOTO 000PYIOBAHHS U IPUOOPOB;
-popMHpOBaHHE TPEACTABICHUNA O 3HAYEHUM XUMHUYECKOM HAyKH B pEIICHUH
COBPEMEHHBIX HKOJIOTHUECKUX MPOOIIeM, B TOM YHCIIE B MPEJOTBPALICHHN TEXHOTEHHBIX
U DKOJIOTUYECKUX KaTacTpod;

-IUISL  CIIENBIX W CIA0OBUAAIIMX OOYYAIOMIMXCS: BJAJCHHE TpaBWIAMHU 3aIllUCH
XUMUYECKUX (OPMYIT C HCIOJIb30BAaHHEM DPENbe(HO-TOYEUHONW CHCTEMBI 0003HAYCHUN
J1. bpaitns;

-1t OOYYarolmMXCsl C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH  37I0POBBS:  BIIaJICHUE
OCHOBHBIMH JIOCTYITHBIMU METO/IaMU HAyYHOT'O TTO3HAHUS, HCIIOJB3yEMbIMH B XUMUH.

Kparkoe
coiep>kaHue
Kypca 9 kiacca

[ToBTOpeHue u 00obIIeHNEe CBeIeHU 110 Kypey ( 749);
Xumnueckue peakuuu (10 q);

Hemerannel u ux coenunenuit (264);

Merabl 1 ux coenuaenuii( 174);

XuMus u okpykaromas cpena(2 v);

O60061menne 3HaHUN 0 XUMUH (749)




Pa3nea 2. Iliiannpyemblie pe3y/ibTaThl OCBOCHHSI Y4e0HOI IPOrpaMMBlI 10 KypcCy.

JInuHocTHbIE : Y yyammxcst 0yayT c()OpMHPOBAHBI:

l'oToBHOCTH M COCOOHOCTH OOYYAIOIIUXCSI K CAMOPA3BUTHIO U CaMOOOpa30BaHHUIO HA OCHOBE
MOTHBAlMM K OOYYEHHIO W IMO3HAHMIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY BBIOOPY U
MOCTPOSHHIO ANbHEHIIIeH HHANBUIYAIbHOW TPAEKTOPUN 00pa3oBaHMs Ha 0a3e OPHEHTHUPOBKHU B
Mupe mpodeccHmii U NPO(PECCHOHATBHBIX  NPEANOYTCHUH, C  YY4€TOM  YCTOWYUBBIX
MO3HABATEIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO OTHOLICHHS K
TPYAY, Pa3BUTHUS OIbITA YYAaCTHUS B COLIMATIBHO 3HAYUMOM TPYIE.

Pa3Butoe MopanbHOE CO3HAHME M KOMIIETEHTHOCTh B PEIICHUU MOPAIbHBIX MPOOJIeM HA OCHOBE
JUYHOCTHOTO BBIOOpa, (POPMUpPOBAHME HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO TIOBEJICHMSI,
OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM IMOCTYIMKaM (CIOCOOHOCTh K
HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBAKHUTEIHHOE OTHOIIEHUE K
PEUTHO3HBIM YYBCTBaM, B3TJISiaM JIFOACH WJIM MX OTCYTCTBHIO; 3HAHHE OCHOBHBIX HOPM
MOpaJIM, HPABCTBEHHBIX, JTYXOBHBIX HJEATIOB, XPAHUMBIX B KYJbTYPHBIX TPAIUIUSX HAPOJOB
Poccun, roTOBHOCTH Ha WX OCHOBE K CO3HATEIRHOMY CaMOOTPAaHUYCHHIO B TIOCTYIKAX,
MOBEJICHUH, PACTOYHTEIIBHOM ToTpeduTenscTBe. CHOpMUPOBAaHHOCTH  OTBETCTBEHHOTO
OTHOIIIEHUS K YYCHHIO, YBAXXWUTEIHLHOTO OTHOIICHHUS K TPYyIy, HAJIW4YUE OTBITA yJacTHs B
COITMAIFHO 3HAYMMOM TPY/IE.

ChopMUPOBaHHOCTH IIETIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH ¥ OOIIECTBEHHOW TPAKTHKH, YYWUTBHIBAIOMIETO COIHUAIBHOE, KYJIbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHpA.

Oco3HaHHOE, YBWKHUTEIHLHOEC W JOOpPOKETAaTENIbHOE OTHOIIEHHE K JAPYrOMYy YeIOBEKY, €ro
MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpe, SI3bIKY, BEpe, TPAKAAHCKOW MO3MIUHU. [ OTOBHOCTH W
CMOCOOHOCTh BECTH JOWAJIIOT C JPYTUMH JIIOJbMH M JIOCTUTaTh B HEM B3aWMOTIOHMMAaHUS
(mpenTHduKanmMss ceO0s  KaKk  TOJIHONPABHOTO  CcyObeKkTa  OOIIEeHHs, TOTOBHOCTh K
KOHCTPYHUPOBaHUIO 00Opaza mapTHEpa MO IHaliory, TOTOBHOCTh K KOHCTPYHMPOBaHUIO 00pa3a
JOMYCTHUMBIX CIIOCOOOB JMajiora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO Ipoliecca JMaiora Kak
KOHBCHIIMOHUPOBAHUSI HMHTEPECOB, TMPOLEAYpP, TOTOBHOCTh W CIIOCOOHOCTh K BEJICHUIO
MIEPErOBOPOB).

OCBOEHHOCThH COITMATIBLHBIX HOPM, MPABWJI MOBEICHHUS, POJeH U (GopM coIManbHOW >KU3HU B
rpynmnax u cooOmecTBax. YdacThe B IIKOJHPHOM CaMOYIPABJICHUH M OOIIECTBEHHOW KU3HU B
npezesax BO3PacTHBIX KOMIIETEHIIUN ¢ YU€TOM PErHOHAIIbHBIX, STHOKYJIBTYPHBIX, COIIMATBHBIX
U DKOHOMHUYECKHMX OcCOoOeHHOcTel ((popMuUpoBaHHE TOTOBHOCTH K Y4YacTHIO B IIpoliecce
YIOPSAOYCHHS] COIMAIBHBIX CBS3€M M OTHOIIGHWH, B KOTOpbIE BKIIOYEHBI U KOTOPHIC
GbopMUPYIOT caMU yyalllMecs; BKJIIOYEHHOCTh B HEMOCPEACTBEHHOE TI'PAXKIAHCKOE Y4acTHe,
TOTOBHOCTh Y4aCTBOBAThH B JKU3HEIEATEILHOCTH MOJIPOCTKOBOTO OOIIECTBEHHOIO 00BEAUHEHN,
MPOIYKTUBHO  B3aUMOJCHCTBYIOIIErO €  COLUMAlNbHOM  Cpeqod W COUHUaIbHBIMU
WHCTUTYTaMU;HuAeHTU(QUKauss ce0s B KadecTBE CYOBEKTa COLMAIbHBIX MpPeoOpa3oBaHMid,
OCBOCHHE KOMIIETEHTHOCTE B cdepe OpraHuzaTopckoil JesTeNbHOCTH; WHTEPHOPHU3AIUSI
LIEHHOCTEN CO3UJIATEIbHOTO OTHOLIEHUS K OKPYXAIoLIEed eWCTBUTENBHOCTH, LIEHHOCTEN
COI[MAIBHOTO TBOPYECTBA, LIEHHOCTU NMPOJYKTUBHOW OpPraHM3alMd COBMECTHOM NEATEIbHOCTH,
caMopealiu3aluy B IPyNIe U OPraHU3aluu, HEHHOCTH «JIPYroro» Kak paBHOIPABHOIO MapTHEPA,
dbopMHpoBaHHE KOMIETCHIIMHA aHaln3a, MPOCKTUPOBAHMS, OpraHU3allu JAeATeIbHOCTH,
peduiekcun U3MEHEeHH, CI0cOO0B B3aMMOBBITOIHOTO COTPYIHHUYECTBA, CIIOCOOOB peanu3aluu
COOCTBEHHOTO JTUAEPCKOTO MOTEHIUAIA).

C(bOpMI/IpOBaHHOCTB KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06H_ICHI/II/I U COTPYAHHUYCCTBE CO
CBCpCTHUKAMH, ACTBMH CTapliero W MJIaauero BO3pacTta, B3pOCIbBIMU B IPOLCCCC



o0Opa3oBaTesbHON, OOIIECTBEHHO IMOJIC3HOM, YUeOHO-UCCIeI0BATEIbCKON, TBOPUECKON U APYruX
BHUAO0B ACATCIIBHOCTH.

CdhopMupoBaHHOCTH IICHHOCTH 3I0POBOTO W 0€30mMacHOro o0pasza KU3HU; WHTEPHOPHU3AIHS
IpaBuJI HHIAMBUAYAJIBHOTO MW KOJUICKTUBHOI'O 663OHaCHOFO IIOBCACHUA B ‘Ipe3BBIan>’IHBIX
CUTyallMdX, YIrpOKarolmux >XU3HU U 310POBBIO JIIO[IGI?I, IMpaBUJI MOBCACHUA HA TPAHCIIOPTC U HaA
Joporax.

ChopMUPOBaHHOCTh OCHOB OSKOJIOTUYECKOH KYJIBTYpPBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBILIUICHUS, HAJIMYUE OIbITa JKOJOTUYECKH OPUEHTHPOBAHHOMU
peQIEeKCUBHO-OIICHOYHOW W TPAKTHYECKOW JEATENbHOCTH B  JKU3HEHHBIX CHTYalUsAX
(TOTOBHOCTh K HCCJIEJOBAaHHUIO TPHUPOJABI, K 3aHATUSAM CEJIbCKOXO3SIMCTBEHHBIM TPYAOM, K
XYI0KECTBEHHO-3CTETUUECKOMY OTPaKEHHUIO MPUPOJIbI, K 3aHATHSIM TYpU3MOM, B TOM YHUCIIE
SKOTYPU3MOM, K OCYHIECTBJIEHUIO IPUPOJOOXPAHHON AESITETLHOCTH).

Oco3HaHMe 3HAYEHUS CEMbH B JKM3HU 4YEJIOBEKAa U OOIECTBa, MPUHATHE LIEHHOCTH CEMEWHOMU
KU3HH, YBAKUTEIHLHOE U 3200 TIUBOE OTHOIIIEHUE K WICHAM CBOCH CEMbH.

Pa3BuUTOCTH 3CTETHYECKOTO CO3HAHHUS YEpPe3 OCBOCHHE XYIOXKECTBEHHOIO HACJEIusl HapoJ0B
Poccun n mupa, TBOpUECKO# NEATETHHOCTH ICTETHYECKOTO XapakTepa (CIocoOHOCTh MTOHUMATH
XyJIO)KECTBEHHBIE  MPOU3BEACHMS, OTPAKAIOIIME pa3HbIe JTHOKYIBTYPHBIE  TPAIUINU;
c(hOpMUPOBAHHOCTh OCHOB XYJO0’KECTBEHHON KYyJIbTYphl OOYUYAIOMIMUXCSA KaK 4YacTH MX oOmmen
JTyXOBHOW KYJNBTYpBI, KaK 0cC000TO croco0a TO3HAHWS >KU3HW W CPEICTBA OpraHU3aIliu
OOIIEHMsI; ACTETUYECKOE, HOMOIMOHAIBHO-IICHHOCTHOE BHJCHHE OKPYXAIOIIETO MHPA;
CIIOCOOHOCTH K AMOITMOHAIBHO-IIEHHOCTHOMY OCBOCHHMIO MUPA, CAMOBBIPAKCHHUIO U OPHUEHTAITUN
B XY/I0’KECTBEHHOM M HPABCTBEHHOM MPOCTPAHCTBE KYJAbTYPHl; YBaXKEHHUE K UCTOPUH KYJIbTYpHI
cBoero OredecTBa, BHIPAXKEHHOM B TOM YHCIIe B IOHUMAHUU KPacoThl YeJOBEKa; MOTPEOHOCTH B
OOLIEHNH C XY/10)KECTBEHHBIMU MTPOU3BEICHUSIMU, CHOPMUPOBAHHOCTh AKTUBHOTO OTHOIIEHUS K
TpaJULMAM XYA0KECTBEHHOUN KyJIbTYpPbl KAK CMBICJIOBOM, 3CTETUYECKON U JINYHOCTHO-3HAYUMOM
IIEHHOCTH).

MeTtanpeaMeTHbIe
PeryasitTuBubie
VYuamuecs Hay4aTcs:

VMenne caMOCTOSTSIBHO ONpCACIIATh LECIN o6yqu1/I;1, CTaBUTh H (bOpMYJ'II/IpOBaTB HOBBIC
3aJa4yu B yqe6e W TI03HaBaTCIbHOU ACATCIIBHOCTHU, pPa3BHBATb MOTHBBI W HHTCPECHI cBOCH
M03HABATEIbHOM JESITEIbHOCTH. O6yqa}01u1/11710;1 CMOXKCT:

® AHAJM3UPOBATH CYHICCTBYHOIIMC U IIJIAHUPOBATH 6y,[[y1].[I/Ie O6p330BaTCJ'II>HbIC
PC3YJIbTAThI;

L4 I/I,Z[eHTI/I(bI/II_[I/IpOBaTB COOCTBEHHbBIE HpO6J'I€MBI " OIIPCACIIATH I'NNIaBHYHO l'[pO6J'ICMy;

® BBUIBUraTh BEpPCUM  pelieHus  npobiaembl, (GOpMYyIHpPOBaTh  THUIOTE3BI,
IIPEIBOCXUIIATh KOHEUHBINA PE3YIIbTaT;

® CTaBUTh 1IeNIb JICATEJILHOCTH HAa OCHOBE OIPEJACICHHOW TpoOJIeMbl U
CYILECTBYIOIIUX BO3MOXKHOCTEIH;

L4 (I)OpMy.]'II/IpOBaTI) y‘Ie6HI>Ie 3aJ]aud KaK IIaru AOCTHKECHHUS IOCTABIICHHOM I
JACATCIIBHOCTH,

e 000CHOBKIBATH LECJICBBIC OPUCHTHUPBI U TPHOPHUTCTHI CCBUJIKAMH Ha HNCHHOCTH,
YKa3bIBasd U 000CHOBBIBasI JIOTUYCCKYHO IMOCICAOBATCIIbHOCTD IAaroB.



YMeHHe CcaMOCTOSTeNIbHO IUIAHUPOBATh IYTH JOCTHIKCHUS IleNieil, B TOM  4HCIIE
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI PEIICHUs! Y4eOHBIX U
MO3HABATENbHBIX 3a7a4. OOyUarOIINIICs CMOXKET:

OTIpENeNATh HEOOXOMUMBIC JCHCTBHE(s) B COOTBETCTBHH C Y4YeOHOUW U
MTO3HABATEJIbHOM 3a/1a4€il U COCTABJISITh AJITOPUTM MX BBINOJHECHUS,

00OCHOBBIBaTh M OCYIIECTBIATH BBHIOOP HambOosee 3PQPEKTHBHBIX CHOCOOOB
perreHus yueOHbIX U MMO3HABATEIBHBIX 33/1a4;

OTIPEICIIATE/HAX0IUTh, B TOM YHCIIC U3 MPEIJI0KESHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJTHEHHSI YI€OHOW M TTO3HABATEIIHHOM 3a/1a4H;

BBICTPAMBATh KU3HEHHBIC MJIAHBI HA KPATKOCPOUHOE OyayIee (3asiBisSTh 1eJIeBbIe
OPHMEHTHUPHI, CTABUTH aJICKBATHHIC UM 33JIa4M U TIpejiarath IeUCTBUS, YKa3bIBas U
000CHOBBIBas JJOTMUECKYIO MOCIIEI0BATEIBHOCTD 111ar0B);

BBIOMpaTh W3 TPEMIOKEHHBIX BapUAHTOB M  CAMOCTOSITEJIbHO  HMCKaTh
CpeaCTBa/pecypchl sl peIeHUs 3aaun/JOCTUKEHUS 11ETIH;

COCTABJIATH IIJIAH peI_HeHI/ISI HpO6J'IeMI)I (BBIHOJ'IHeHI/IS[ HpOGKTa, HpOBeHeHI/ISI
HCCTIeIOBaHU);

OTIPENeNIATh IMOTEHLMAJbHbIE 3aTPYAHEHHUS TpPU  pElIeHUH y4eOHOH U
ITO3HABATEIBHOM 3aa4M U HAXOIUTh CPEACTBA JJI UX YCTPAHEHUS;

OTIMCBHIBAaTh CBOM OMBIT, OpOpMIIssl €ro Ijsl mepefadud APYTHM JIIOJSIM B BHJIEC
TEXHOJIOTHH PEIICHUS MPAKTUUECKHUX 3a]1a4 OTPEICTICHHOTO KJlacca;

IUIAaHUPOBaTh M KOPPEKTUPOBATh CBOIO HWHAMBUIYaIbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHIO.

YMeHHe COOTHOCUTH CBOM JIEHCTBHS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJb
CBOCH JCATEIHHOCTH B MPOIECCe JTOCTIKCHHS Pe3ysibTaTa, ONPENCNITh CIOCOOBI EHCTBUM B
paMKax TpPEIIOKCHHBIX YCIOBUH M TpeOOBaHHWM, KOPPEKTUPOBaTh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIIONIEHCS cuTyarnueil. O0yJaronuics CMOKET:

OTPEENIATh COBMECTHO C IEJaroroM M CBEPCTHUKAMU KPUTEPUH IJIAHHUPYEMBIX
Pe3yNbTaTOB U KPUTEPUH OLIEHKU CBOEH yueOHOMU AESITeIbHOCTH;

CUCTeMaTU3UpOBaTh (B TOM 4YHCIE BBIOUPATh MPUOPUTETHBIC) KPUTECPHH
IUTAHUPYEMBIX PEe3yJIbTAaTOB U OIICHKU CBOEH JIESTENbHOCTH;

OTOMpaTh WHCTPYMEHTHI JIJIsl OLICHUBAHMS CBOCH JCATEIBHOCTH, OCYIIECTBISAThH
CaMOKOHTPOJIb CBOEH JEATEIIBHOCTH B paMKax IPEIJIOKEHHBIX YCIOBHUA U
TpeOOBaHUM;

OLCHUBATL CBOKO [JCATCIBHOCTb, APryMCHTHUPYAd IMPUUYUHBI JOCTUIKCHUA WIIN
OTCYTCTBHUS INIAHUPYCMOTO pE3yJIbTaTa,

HaxXoauTb HJOCTATOYHBIC CPEACTBA [JIsI BBIIIOJTHCHUA y‘le6HLIX JIEUCTBUIL B
H3MEHSIOIEeHCs CUTyallun 1/WIH IIpu OTCYTCTBUHU INIAHUPYCMOT'O PE3YyJIbTATa,

paboTasi Mo CBOEMy IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JIEATEIbHOCTh Ha
OCHOBE AaHaJIM3a W3MEHEHMH CUTyalluu s TOJIydEHUs 3allJaHUPOBAHHBIX
XapaKTepUCTUK MPOJIYKTa/pe3ynbTaTa;

YCTAaHABJIMBATL CBA3b MCXKAY IMOJYYCHHBIMHU XapaKTCpUCTUKAMU IPOAYKTa U
XApPAaKTCPUCTUKAMU HpOoHecCa ACATCIBHOCTH U IO 3aBCPIICHUU ACATCIIBHOCTU
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npeajaratb UBMCHCHHUEC XAPAKTCPUCTHUK IMpoUCCCa I MOJYUCHUA YITYHYIICHHBIX
XAPAKTCPUCTHUK IMTPOAYKTA,

CBCpATH CBOU HCfICTBPISI C OCJIbIO U, IpHU HGO6XOI[I/IMOCTI/I, HCIIPABJIATH OIIMOKHU
CaMOCTOATCIIBHO.

VYMenne OLCHUBATH NPAaBUJIIBHOCTb BBINIOJIHCHUA y‘-Ie6HOI>i 3aJa4du, COOCTBEHHBIE BO3MOYKHOCTH
ee perneHus. OOyJarOIIHIACS CMOXKET:

ONPENENATh KPUTEPUM MPABUIBHOCTU (KOPPEKTHOCTH) BBINOJIHEHUS Y4eOHOMU
3ajauuy;

aAHaIIM3UPOBATH u 000CHOBBIBAThH MIPUMEHEHUE COOTBETCTBYIOIIETO
WHCTPYMEHTApHUs 17151 BBHITIOJIHEHHS y4eOHOMU 3a/1a4u;

CBOOOJIHO TI0JIB30BAThCS BHIPAOOTAHHBIMU KPUTEPHUSMU OIEHKH M CaMOOIICHKH,
HUCXONd W3 LETW W HUMEIOIIMXCA CPEACTB, paszauyas pe3yabTaT M CIOCOOBI
JICHCTBHI,

OLCHUBATh IMPOAYKT cBOCH JACATCIIBHOCTH I1I0 3aJaHHBIM H/MIHA CaMOCTOSTEIIHLHO
OMPCACIICHHBIM KPUTCPUAM B COOTBECTCTBUU C LCIIBIO JACATCIIBHOCTH,

000CHOBBIBATh JOCTIKMMOCTD II€JTM BBIOPAHHBIM CITOCOOOM Ha OCHOBE OIICHKH
CBOUX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

(bukcupoBaTh W aHAJIM3UPOBATh JUHAMHKY COOCTBEHHBIX OO0pa30BaTEIbHBIX
pe3yabTaTOB.

Bnanenne ocHOBaMHM CaMOKOHTPOJIS, CAMOOICHKH, TPUHITHS PEIICHHWA M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOM M Mo3HaBaTeIbHOU. OOyUJarOIMMUIAC CMOXKET:

HaOMIOAaTh W aAHAIM3UPOBATh COOCTBEHHYIO YYE€OHYI0O U II03HABATEIHHYIO
NESTeNbHOCTh W JICATENIFHOCTh  JPYTMX  OOydYalommxcsi B Ipolecce
B3aUMOTIPOBEPKH;

COOTHOCHTDB PCaJIbHBIC u IIJIAaHUPYEMBIC PE3YIbTAaThL I/IH,Z[I/IBI/I,HyaJ'IBHOI\/'I
O6p330BaTeHBHOﬁ JCATCIBbHOCTHU U OCJ1aTh BBIBOJBI,

IIPUHUMATh PCIICHUE B y‘l@6HOI>i CUTyallul U HECTHU 3a HETO OTBECTCTBCHHOCTD,

CaMOCTOATCIIbHO ONIPCACIIATh HPUYHUHBI CBOCTO YCIICXA WJIM HECYCIICXAa U HAXOJUTh
CIIOCOOBI BbIXOa U3 CUTYyallUU HCYCIICXA,

PETPOCIIEKTUBHO OMPEENIATh, KaKHe JIEHCTBUS MO PEIICHUI0 YUeOHOU 3a/1auu UITU
napaMeTpbl 3TUX JACUCTBUH MPHUBEIM K MOJYYEHUIO MMEIOIIErocs MPOIyKTa
y4eOHOM e TEIIbHOCTH;

J€MOHCTPUPOBATH MIPUEMBI perynsauuu MCUX0(U3UOIOTHUECKUX/
SMOIIMOHAIBHBIX COCTOSIHUIA JUTsl JOCTHKEeHUS d(h(dekTa ycrokoeHus! (yCTpaHSHHUS
SMOIIMOHANBHON HAMpPsHKEHHOCTH), d3(dexta BoccTaHOBIEHHS (ocnabieHus
POSIBICHUMN yTOMJICHHUS), sddexra AKTUBU3ALINHU (TOBBIIIEHUS
NCUX0(U3HOTOTHIECKON PEaKTUBHOCTH).

Ilo3HaBaTeabHDBIE

Vyamiuecs Hay4daTcs:

¢ OCHOBaM pcaJin3annun HpOCKTHO-HCCHGI[OBaTeHBCKOﬁ ACATCIBHOCTU,

¢ IPOBOIUTD HaGJlIO,HeHI/IC U SKCIICPUMCHT IO PYKOBOJACTBOM YUUTCIIA,
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* OCYIIIECTBIISITh PACHIMPEHHBIA TTOUCK WHPOPMAITUH C HCIIOIH30BAHHEM PECYpPCOB OMOIMOTEK U
NHurepHera;

¢ CO3aaBaTh U Hp606pa30BbIBaTB MOZCIIN U CXCMBbI UIA PCIICHUA 3a/1a4,

* OCYHIECTBJIATH BBIOOp Hamboiiee FPPEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

¢ IaBaTb ONPCACIICHUC ITIOHATUAM
® YCTaHAaBJIMBATb MPUYNHHO-CJICACTBCHHLIC CBA3H,

¢ OCYHWECCTBJIATH JIOTHMYCCKYIO  OICpaliuio  yYCTAHOBJICHUSA  POAOBHUAOBBIX OTHOIHGHI/If/'I,
OTPaHUYCHHEC ITIOHATUA,

* 0000mIaTh MOHATHS — OCYIIECTBJIATH JIOTHYECKYIO OIEpaIio TEepexojia OT BHJIOBBIX
MPU3HAKOB K POJIOBOMY IOHSATHIO, OT MOHSTHS C MEHBITUM OOBEMOM K TOHITHIO C OOJBITUM
00BEMOM;

®* OCYHICCTBJATH CpPaBHCHHUC, CCpUALIUIO U K.]'IaCCI/I(bI/IKaIII/IIO, CaMOCTOATCIBHO BI)I6I/Ipa$I
OCHOBAHHA U KPUTCPUH OJId YKa3aHHBIX JIOTHUYCCKHUX onepaunﬁ;

* CTPOUTH KIJIACCHU(PHUKAIIUIO HA OCHOBE TMXOTOMHUYECKOIO JIeJIeHUs (Ha OCHOBE OTPUIIAHUS);

* CTPOUTH JIOTMYECKOE PACCYKIICHHE, BKIIOYAIOUIEEC YCTAHOBJIEHUE MPUYUHHO-CIEICTBEHHBIX
CBsI3€i;

* OOBSCHATH SABJICHUS, ITPOLECCHI, CBA3U U OTHOIICHMS, BBIABIACMBIC B XOAC UCCIICAOBAHUA;
¢ OCHOBaM O3HAKOMMTECJIBHOT'O, M3Yy4arOII€TO, YCBAMBAIOIICT'O U IIOMCKOBOT'O YTCHU,

* CTPYKTYPHPOBATh TEKCTHI, BKJIIOYas YMEHHE BBIICNIATH IJIaBHOE U BTOPOCTENEHHOE, IIaBHYIO
UJICI0 TEKCTa, BHICTPAUBATh MOCIIE0BATEIHLHOCTH ONMUCHIBAEMBIX COOBITHI;

* paborate ¢ MeradopaMu — TMOHUMATh MEPEHOCHBIH CMBICI BBIPAXKEHHUM, MOHUMATh U
yHOTpeOIsiTE 000POTHl PEeYH, MOCTPOECHHBIE HA CKPBITOM YMOA00JIEHNH, 0O0Opa3HOM COIMKEHUU
CJIOB.

KoMMyHMKaTUBHBIE

CaMocCTOATENHbHO OPraHU30BBIBATH YueOHOE B3aUMOJICHCTBUE B TpyIie (ompenensiTs oOuiue
LeJH, paclpeesiTh POJIn, J0rOBapUBaTLCS APYT C APYrOM U T.1.).

CpenctBoM  GopMHUpPOBaHUS KOMMYHUKAaTUBHBIX Y VY[ cioyxaT TEXHOJOTUS MPOOIEMHOTO
nuanora (MoOyX AU U MOABOASIIUN AUAJIOT) U OpraHu3anus padoTel B MajibIX IPYyIMax, a
Tak)Ke UCIOJIb30BaHUE HAa YPOKAX 3JIEMEHTOB TEXHOJIOTHH MPOTyKTUBHOTO YTECHUS.

IIpexmeTHbIC

'(bOpMHpOBaHHe NEPBOHAYAJIBHBIX CUCTCMATHU3UPOBAHHBIX Hpe,[[CTaBJ'IeHI/Iﬁ O BCIICCTBAX, HX
NpeBpalliCHUAX HW HNPAKTUYCCKOM IIPUMCHCHHUHU; OBJIAJICHUC MOHSATUMHBIM arrapartoMm H
CHUMBOJIMYCCKUM SA3BbIKOM XMMUU,

-0CO3HAHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHMYECKOM HAayKH KakK obOmacTu COBpPCMECHHOTO
C€CTCCTBO3HAHHNA, XUMHNYCCKUX npeBpameHI/Iﬁ HCOPraHNMYCCKUX U OPraHNYCCKUX BCHICCTB KakK
OCHOBBI MHOTHUX SBIICHHH >XHBOM M HEXHBOU IIpUPOABI; er'IY6J'IeHI/IC HpeI[CTaBHeHI/Iﬁ 0
MaTCpruaJIibHOM CIUHCTBE MHUPA,

- OBIIaJCHHE OCHOBAaMH XHMHYECKOM T'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIIM3UPOBATL U
0O0BEKTHBHO OIICHUBATH KU3HCHHBIC CUTyalluH, CBA3AHHBIC C XHMHCﬁ, HaBBIKAMH OE€30ITaCHOTO
O6paH_IeHI/I${ C BCHICCTBaAMU, HUCIIOJIL3yCMbIMU B IIOBCEIHEBHOM JKU3HU; YMCHUCM aHAJIM3UPOBATH
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U IUIAHUPOBATH JSKOJOTMYCCKU Oe3ormacHoe NMOBCACHHUEC B MLCIAX COXpaHCHUA 3O0POBbA H
OKpYKaroILEel Cpeibl;

- (hopMHUpOBaHNE YMECHHIA YCTAaHABIMBATH CBS3H MEXKIY PeaIbHO HAOIIOJACMBIMUA XUMHUYECKUMH
SIBJICHUSIMH U TTPOIIECCAMHU, IIPOUCXOIAIIIMHI B MUKPOMHUPE, OOBSICHATH TPUYUHBI MHOTOOOpa3us
BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAKXKE 3aBUCHUMOCTh IPUMEHECHUS
BEIIECTB OT MX CBOMCTB;

- HpI/IO6peT€HI/Ie OIIbITa MCIIOJIB30BAHUA PA3JIMYHBIX METOJO0B M3YYCHHA BCHICCTB! Ha6J'IIOI[€HI/I$I
3a HUX IMpPEeBpaliICHUAMU 1pHU TPOBCACHUN HCECIOXHBIX XHUMHYCCKHUX OKCIICPUMCHTOB C
HCII0JIb30BaHNEM JTA00OPATOPHOTO 000PYAOBAHUS U TPHOOPOB;

- (opmMupoBaHUE TPEICTABICHUM O 3HAYCHUU XUMHUYECKOW HAYKH B PEIICHHH COBPEMEHHBIX
OKOJIOTUYECCKUX HpO6J'IeM, B TOM YHCJIC B HNPCAOTBPAIICHUN TCXHOICHHBLIX MW 3KOJOTUYCCKUX
Karactpod;

- JUIA CIEeNbIX U CHA0OBHISIIMX OOYYAIOIIMXCA: BIAJCHUE MPAaBUIAMH 3alUCH XUMHUYECKUX
(hopMyI C UCTIOJIB30BAaHUEM PENIbe(PHO-TOUECHHOU CUCTEMBI 0003HaueHui JI. bpains;

- JJIa 06yqa10umxc;1 C OrpaHMYCHHBIMU BO3MOXXHOCTAMMU 3J0POBBA: BJIAJCHHUEC OCHOBHBIMHU
AOCTYIIHBIMH METOJaMU HAYYHOT'O IIO3HAHUSA, UCITIOJIB3YEMBIMH B XUMUU.

K konny 9 kiacca yyeHUK 00y4arOLIUICH HAYYUTCH :

NMOHUMATh:
— XUMUYECKYI0 CUMBOJIUKY: 3HAKH XMMHUYECKHX 3JIEMEHTOB, (POPMYJIbI XUMHUUYECKHX
BEIIECTB, YPaBHEHUS XUMHUECKUX PEAKLIUH;
— BaOXHEWIIME XUMHUYECKUE IOHSTUA: BELIECTBO, XUMUYECKUH D3JIEMEHT, aToM,
MOJIEKYyJ1a, OTHOCHUTEIIbHbIE aTOMHAs M MOJIEKYJIsIpHash MacChl, MOH, KAaTHOH, AHUOH,
XUMUYECKasl CBA3b, MEKTPOOTPHULIATEILHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIIEHUS, MOJIb,
MOJIApHas Macca, MOJIIpHBIH OOBEM, pacTBOPBI, SJIEKTPOJUTHI U  HEAIEKTPOJIMTHI,
NIEKTPOJIMTUYECKAs JUCCOLMALUs, OKHCIUTEIb M BOCCTAHOBUTENb, OKHCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(QQeKT peakiuy, OCHOBHbIE THUNBI peakuuil B
HEOPraHu4ecKoi XUMHUU
— (OpMYIUPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XHMHUHU: aTOMHO-MOJIEKYJISPHOTO
YUCHMs; 3aKOHOB COXPAHEHHs MacChl BEIECTB, IOCTOSIHCTBA COCTaBa BEIIECTB,
ABorazpo; nepuoauyeckoro 3axkoHa J[. M. MenneneeBa; Teopun CTpOeHHs aroma U
YYEHHs O CTPOCHHHU BELIECTBA; TEOPUHU 3JIEKTPOIUTUUYECKON JUCCOLMALUN U YYEHHS O
XUMUYECKOH peakiuy;
Ha3bIBATh:

—  XMMMYECKHUE JIEMEHTHI;

— COEIMHEHMs U3YYEHHBIX KJIAaCCOB HEOPraHMUECKUX BEIIECTB;

— OpraHuyecKue BellecTBa MO UX (opmyse: MeTaH, 3TaH, 3TUIEH, AalleTHUJICH,

METaHOJI, 3TAHOJI, ITIMLEPUH, YKCYCHasl KMCIIOTa, IIII0K03a, Caxapo3a;

O0BICHSATD:
— (u3NYeCKU CMBICT aTOMHOTO (MOPAIKOBOTO) HOMEpa XMMHYECKOTO AJIEMEHTa,
HOMEpA TPYyNIMbl U MEPUOJa B MEPUOJINYECKON CHCTEME XMMHUYECKUX BIIEMEHTOB
. . MenneneeBa, K KOTOPBIM 2JIEMEHT NPUHAIJICKHNT;
— 3aKOHOMEPHOCTU MU3MEHEHHUs CTPOEHUSI aTOMOB, CBOICTB 3JIEMEHTOB B Ipejeax -
MajblX TMEPUOJOB M A-TpymI, a TakXKe CBOMCTB 00pa3yeMbIX HMHU BBICIIUX
OKCHUJIOB U THJIPOKCHUJIOB;
— CYIIHOCTh HpolEecca 3IEKTPOJUTUUECKOW UCCOLUMAUMUA U PEAKIUNA HOHHOTO
oOMeHa;
XapaKTepu3oBaTh:



— XHUMHYECKHUE AIEMEHTHI (0T BOJAOPOJA 10 KajblUsl) HA OCHOBE MX IOJIOKEHUS B
[IEpUOANYECKON cHucTeMe XuMHuueckux oanemeHtoB JI. M. Menneneesa u
OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

— B3aMMOCBS3b MEXKIY COCTaBOM, CTPOCHMEM M CBOWCTBAMHU HEOPraHMUYECKUX

BELIECTB;

— XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEILECTB (IPOCTHIX
BEIIECTB — META/LIOB M HEMETAJUIOB, COCIUHEHUH — OKCUAOB, KHUCIOT,
OCHOBaHMH, aM(POTEPHBIX OKCHIOB ¥ THIPOKCHIOB, COJICH);

onpenessiTh:
— COCTaB BEUIECTB MO UX (popMyiam;
— BAJICHTHOCTH U CTCIICHU OKUCJICHUS DJICMECHTOB B COCITMHCHUMU,
— BHJIbBI XUMHUYECKOU CBSI3U B COCINHCHUAX,
— THUIBI KPUCTAINYECKUX PELIETOK TBEPBIX BEIIECTB;
— TIPUHAIJICKHOCTH BEIIECTB K ONPEACIIEHHOMY KJIacCy COEAMHEHUM;
— THIIBI XUMHWYCCKUX peaKHHﬁ;
— BO3MOKHOCTb NPOTEKAHMSI peaKLUii HOHHOTO OOMEHa;
COCTABJISITh:
— CXEMBI CTPOCHHUA aTOMOB IICPBEIX ABAALATU 3JIEMCHTOB HepI/IO)II/I'-IeCKOI\/’I CUCTEMBI
J.. Mennaeneena;
—  (opMynbI HEOPraHUYECKUX COCTUHEHNUN N3YYCHHBIX KJIACCOB BEIIECTB;
- YpaBHCHHUA XUMHUYCCKUX peaKHHﬁ, B TOM qUCIIC OKHCJIUTCIIBHO-
BOCCTAaHOBHUTEJIBHBIX, C TIOMOIIIBIO METO/1a AIEKTPOHHOTO OanaHca;
0e30macHo 00paIAThCs:
—  XHUMHUYECKOH MOCYI0H U JIabOpaTOPHBIM 000PYIOBAHHUEM;
NMPOBOAUTH XMMUYECKHI IKCIIEPUMEHT:
— MOATBEPXKAAIOUINNA XUMUYECKUN COCTaB HEOPraHUYECKUX COCTMHEHU;
— TIOATBEPXKJIAIOIINA XUMHYECKHE CBOWCTBA M3YYCHHBIX KIIACCOB HEOPTaHHMYECKUX
BEIIIECTB;
— MO0 TIOJIYYCHHIO, COOMPAaHMIO W PACMO3HABAaHMIO Ta3000pa3HBIX BEIIECTB
(kucmoposa, BOJIOpOa, YIIIEKUCIIOro ra3a, aMMHuaKa);
— 0 ONpPENEICHUI0 XJIOpHa-, Cynbdar-, KapOOHAT-MOHOB W HOHA AMMOHUS C
MTOMOIIIBIO0 KAU€CTBEHHBIX PEaKIIHi;
BBIYHCJISATH:
— MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (OpMyJIe COSTUHEHNS,
— MacCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE;
— Maccy OCHOBHOTO BEIIECTBa [0 U3BECTHOW MAcCCOBOH /10J1€ MIPUMECEH;
— 00BEMHYIO JTOJII0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBa, 00bEM WM MacCy BEIIeCcTBa MO KOJIUYECTBY BEILECTBA,
00BEMY MIIH Macce peareHTOB WU MPOIYKTOB PeaKinu;
HCMOJIb30BATh TPHOOPETEHHBbIE 3HAHUSI W YMEHHUSI B TPAKTHYECKOH JIesiTeJIbHOCTH |
MOBCETHEBHOM KNU3HU:
— uis 6e30MacHOro OOpaleHusl ¢ BEUIECTBAMH M MaTepuallaMUd B TIOBCETHEBHOMN
YKU3HU ¥ TPAMOTHOTO OKa3aHUs MEPBOM MOMOLIY IIPU 0KOTaxX KUCIOTAMH U IIE€JI0YaMU;
— JUI OOBSCHEHUS OTJINbHBIX (DAKTOB U IPUPOIHBIX SIBJICHMUIA;
— JUISL KpUTUYECKOM OIIEHKU MH(POPMAITIH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY.
BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:
-XapaKTepu30BaTh OCHOBHBIE METOJbI MO3HAHUS XUMHUYECKUX OOBEKTOB: HAONIOIEHUE,
HU3MEPEHUE, FKCIIEPUMEHT, MOJIETUPOBAHUE;
-pa3jinyaTh XUMHYECKHEe 00beKThI (B CTATHKeE):
— XUMUYECKUE AIEMEHTHI U MPOCThIE BEILIECTBA;



— MeTaJlIbl M1 HEMETAJIbI (M XapaKTepU30BaTh OTHOCUTEIBHOCTh IPUHAUIEKHOCTH TaKUX
00BEKTOB K TOH HJIM MHOM IpyIIe);

— OpraHMYECKHE U HEOPraHUYECKUE COEAMHEHNS;

— THIPOKCUIBI (KHCIOPOACOACPIKAIINE KUCIOTHI, OCHOBaHHS, aM(pOTEPHBIE THAPOKCUIIBI);
— OKCHJIBI HECOJIe00pa3yomire u coaeodpasyromiye (KUCIOTHbIE, OCHOBHBIE, aM()OTEPHEBIE);
— BAJICHTHOCTb U CTEIIEHb OKUCIICHUS;

— CHCTEMaTHUYECKHE U TPUBUAIBHBIC TEPMUHBI XUMHYECKOW HOMEHKIIATYPHI;

— 3HaKOBYIO CHCTEMy B XUMHUH (3HakW © (OPMYNbI, WHAEKCHI W KOA(DQHUIMEHTEHI,
CTPYKTYpPHBIE M MOJIEKYJIIpHBbIE (OPMYJIbl, MOJIEKYJSPHbIE M HOHHBIE YpaBHEHHUS PpEaKLUM,
IIOJIHBIE W COKpAalll€HHbIE MOHHBIE YPaBHEHUS pEaKLUMUH, TEPMOXUMHUYECKUE YpPaBHEHUS,
0003HaYCHHSI CTETIEHN OKHUCIICHUS M 3apsiia HOHA B (POpMyJie XUMHUECKOTO COCTUHEHN);
pPa3IMyaTh XMMHYecKHe 00beKThI (B INHAMHKE):

— (u3nyecKkrue 1 XMMHUYECKHE CTOPOHBI ITPOLIECCOB PACTBOPEHHUS U IUCCOIMALIUY;

— OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINU U PEAKIINA OOMEHA;

— CXEMBI ¥ YpaBHEHUSI XUMHUECKUX PEaKInii;

COOTHOCHTH:

— 9K30TEPMHUUECKHUE PEAKIIUU U PEaKIIUU TOPEHUS;

— KaTaJuTHYecKre U (PepMEHTATUBHbIE PEaKIUu;

— MeTaJljl, OCHOBHBIN OKCHJI, OCHOBAaHUE, COJIb;

— HEMeTaJlJI, KUCIOTHBINA OKCHJI, KUCIIOTY, COJIb;

— CTpOEHHUE aTOMa, BUJI XUMUYECKON CBSA3H, TUIl KPUCTAJUTMUECKON PEIETKU U (PU3HYECKUE
CBOMCTBA BEIIECTBA;

— HaX0XEHHE JIEMEHTOB B MPUPOJIE U MIPOMBIIIIJIEHHbIE CLIOCOOBI UX MOITYYEHHUS;

— HEO00XOMMOCTb XMMHUYECKOTO IPOM3BOJCTBA U TPEOOBAHMN K OXpaHE OKpY’Karolleh
cpensl;

— HE00XOAMMOCTb NPUMEHEHHsS] COBPEMEHHBIX BEILECTB M MaTepHaOB U TpeOOBaHUM K
3I0POBBECOCPEIKCHHUIO;

® BBUIBUIaThb U HKCIEPUMEHTAIBHO IPOBEPATh THIOTE3bl O XUMHUYECKUX CBOMCTBax
BEIIECTB HAa OCHOBE UX COCTaBa, CTPOCHUS U IPUHAUIEKHOCTH K ONpeieIEHHOMY Ki1accy
(Tpyrmme) BemecTB;

® [IPOrHO3UPOBATh  CHOCOOHOCTh  BEIIECTBA  IPOSBIATb  OKUCIUTENbHBIE  WJIM
BOCCTAHOBMTENbHbIE CBOICTBA C Y4ETOM CTENEHEH OKUCIIEHUS 3JIEMEHTOB, BXOISIIUX B
€ro COCTaB, a TaKKe MPOJYKTOB COOTBETCTBYIOIIMX OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii;

® COCTaBJATh YpPaBHEHUS PEAKUMHA C YYacTHEM THUIIMYHBIX OKHUCIHTEIEH M BOC-
CTaHOBUTEJICH HAa OCHOBE 3JIEKTPOHHOTO OanaHca,

e OmpeAensiTb  BO3MOXKHOCTb  IPOTEKaHHWS  XMMHUYECKMX  pPEakUuid Ha  OCHOBE
JIEKTPOXUMUYECKOTO psfia HANpsDKEHUH MEeTaJuloB, psAa 3IEKTPOOTPULIATENIBHOCTH
HEMETaJIOB, TaOJIMIIbI PACTBOPUMOCTHU U YUETA YCIOBUM MIPOBEACHUS pPEeaKLUid;

® [IPOBOJUTH PAcU&Thl 0 XUMUYECKUM (OPMYJIaM U yPaBHEHUSIM:

— U151 BBIBOJA (hOpMYJIbl COEIMHEHUS 110 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— JUIsl IPUTOTOBJICHUSI PACTBOPA C UCIOJIb30BAHUEM KPUCTAIIIOTUAPATOB;

— JUISL HaXOXAEHUS JI0JIM BBIXOJA NPOJYKTa PEAaKLUUU MO0 OTHOIICHUIO K TEOPETUYECKU
BO3MOXHOMY;

— ¢ ucrnoJip30BaHueM npaBuia I'eii-Jltoccaka 06 0ObEMHBIX COOTHOIIEHUSX I'a30B;

— C MCIIOJIb30BAaHUEM TOHATHH «KMOJIb», «MMOJIbY, «UUCI0 ABOTaIpo;

— 10 TEPMOXUMHUUECKUM YPAaBHEHUSIM PEAKIINH;

® [POBOJUTH XHMHUYECKUH OSKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOIIOJIEHUEM MpaBUII
TEXHUKHU 0€30IaCHOCTHU:

— 10 YCTAaHOBJIEHUIO KAYECTBEHHOI'O ¥ KOJINYECTBEHHOI'O COCTAaBA COEIMHEHNS;
— IIPU BBITIOJIHEHUH UCCIIE0BATENILCKOTO MPOEKTA;
— B JIOMAIIIHUX YCJIOBHUSIX;
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® HCIIOJIb30BAaTh HpI/I06peTéHHbI€ KIIFOYCBLIC KOMIICTCHIWHW JI BBIIIOJHCHUSA MPOCKTOB U
y4eOHO-HCCIIEI0BATENBCKUX pabOT MO HM3YyYEHHIO CBOMCTB, CMOCOOOB MOJIydeHUS U
pacro3HaBaHMs BELIECTB;

¢ OIpCACIATH NCTOYHHUKHN XUMHUYECKOU I/IH(i)OpMaLII/II/I, MNpCACTABIIATH CIIMCOK
I/IH(bOpMaIII/IOHHI)IX peCypCcoB, B TOM YHUCIIC W Ha HWHOCTPAHHOM A3BIKC, T'OTOBUTH
WH(GOPMAIIMOHHBIN MTPOAYKT U MIPE3CHTOBATH €T0;

L O6”I)€KTI/IBHO OLCHUBATH PIH(i)OpMaHI/IIO 0 BCHICCTBAX W XHMMHYCCKHX IIPOLCCCAX,
KPUTUYECKH OTHOCHUTHCS K IICEBIOHAYYHON MH(OpMAINU, HEA0OPOCOBECTHON peKamMe B
CpeacTBax MaccoBOM nHpopManuu.

Paznen 3. Coaep:kanne yueOHbIX NPOrpamMMm, Kypca.

IloBTOpEeHuUe u 00001IeHHE CBeIEHUIT 110 Kypcy 8 kiacca

bunapnsie coemunenus. OKcuUIbl cojieoOpa3yroIIMe W HecoJeoOpasyronme. [ UapOoKCUIb:
OCHOBaHUs, aM(OTEpHBIC THIPOKCHIIBI, KHUCIOPOACOCpKAIIHe KUCIOThL. CpemHue, KHCTBIC,
OCHOBHBIC W KOMIUICKCHBIC COJIH.

O06001eHre CcBeIeHUH O XMMHMUYECKUX peakiusax. Kimaccudukanus XUMHUYECKUX PEaKIHil o
pPa3IMYHBIM TMPU3HAKAM: COCTaBY M YHUCIY PEarvpyroIluxX H 00pa3yeM BeIIeCTB, TEINIOBOMY
ahdexTy, o00paTUMOCTH, W3MEHECHUIO CTETICHEH OKHCJICHHS JJIEMEHTOB, O0Opa3yOIIHNX
pearupyromnie BeIIecTBa, arperaTHOMY COCTOSHHUIO pPEarnpyrolux BEMIECTB, HUCIOJIb30BAHUIO
KaTaau3aTopa.

[TonsiTHe 0 CKOpPOCTH XMMHUYECKOM peakiuu. PakTopbl, BIUSIONINE Ha CKOPOCTh XMMHUYECKUX
peakuuii: TpHUpoJa pPEearupyrolIMX BELIECTB, HMX KOHIIEHTpAaIUs, TeMIlepaTypa, IUIONIalb
CONPUKOCHOBEHHUSI, HATM4Yue KaTanu3zaropa. Karamms.

IIpumepHbIe 1a00paTOPHBbIE ONBITHI

— BzaumopelicTBue aMmmMmuaka u XJIOpOBOJAOPOA.

— Peakiusa HelTpanuzamuu.

— Habmoaenue temnoBoro 3¢ ¢exra peakiuy HeUTpaaTu3aluu.

— BsaumopeiictBue cepHoii KUCIOTH ¢ okcuaoM meau (11).

— Paznoxxenue nepokcua BOAOPO/Ia C MOMOIIBIO KaTaiga3bl KapToQers.

— 3aBHCHMOCTh CKOPOCTH XMMHUYECKON pEakiuu OT MPUPOJIbl pearupyrolluX BEIECTB Ha
npuMepe B3aUMOJICHCTBUS PAcTBOPOB THOCYIb(ara HATpuUs U Xjopujga Oapus,
TUOCYNb(aTa HATPUS U COJITHON KUCIIOTHI.

— 3aBHCHMOCTh CKOPOCTH XHMHUYECKOM pEakuuud OT TMPUPOAbl METAUIOB NpU UX
B3aUMO/ICHCTBUH C COJISTHON KUCIOTOM.

— 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW peaklud OT MPUPOABI KHUCIOT TpPH HX
B3aUMO/ICHCTBUM C KEIEC30M.

— 3aBHCHMOCTbH CKOPOCTH XHMHUYECKON peakluu OT TeMIIepPaTyphI.

— 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON peaklnu OT KOHIIEHTPAIIUH.

— 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOM peakuud OT IUIOMIaJd COTMPUKOCHOBEHHUS
pearupyoIumx BemecTs.

— 3aBHCHMOCThH CKOPOCTH XMMHUYECKOH peaklliu OT KaTaau3aTopa.

XumMuyecKHe peakiiui B PacTBOPax 3J1eKTPOJIUTOB
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[TonsiTHe 00 SMEKTPOIUTHYECKON JUCCONMANNU. DICKTPOIUTHI M HEIJICKTPOJIUTHL. MeXaHu3M
JUCCOIMAIIMN DJIEKTPOJIUTOB C PA3UYHBIM XapaKTepoM CBs3U. CTeneHb 3JIEKTPOJIUTUYECKOU
nucconuanui. CUIbHBIE U c1a0ble SJEKTPOJIUTHI.
OCHOBHBIE TOJIOKEHUS TEOPUH EKTPOIUTHICCKOM aucconranmu. Kiaccupukanus HOHOB U X
cBoiicTBa. KHCIIOTBI, OCHOBaHHMSI M COJIM KaK AIEKTPOJIUTHIL. VX KitacCupUKaUs U JUCCOIUAITHS.
OO0mue XMMUYECKHe CBOMCTBA KHUCIOT: U3MEHEHHUE OKPACKU MHAMKATOPOB, B3aMMOJICHCTBHUE C
MEeTaJUlaMH, OKCHJaMH M THAPOKCHUJIAMU METAJUIOB, U COJSIMH. MOJICKYJSpHbIE W HOHHBIE
(TIOJIHBIE M COKpAIIEHHBIE) YpaBHEHUS peakinil. XUMUYECKUM CMBICT COKPAIIEHHBIX YPABHEHUH.
VYcnoBus mpoTeKaHusl peakuii MEXIy JEKTPOJIUTAMHU JI0 KOHIIA. Psij1 akTHBHOCTH METaJlIOB.
O0mue XUMUYECKHE CBOMCTBA TIEJOYEH: B3aUMOJCHCTBHE C KHCJIOTaMH, OKCHUIAMU
HEMETaJUIoB, cojsiMd. OOmmMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHMIA:
B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JIOKEHNE IPH HarPeBaHUU.
OO0mue XMMHYECKHE CBOMCTBA CpPEIHUX COJIeH: B3aMMOJIEHCTBHE C KHUCIOTaMH, IIEI0YaMH,
COJISIMH ¥ MeTauIaMHU. B3anMonefcTBUE KUCIBIX COJIEH CO IISIIOYaMH.
IMaaponus kak 0OMEeHHOE B3aUMOJICHCTBUE COJIeH ¢ BOAOW. ['MaApoM3 colii CUITbHOTO OCHOBAHUS
M ci1aboil KHUCIOTHL. ['Maponu3 comu caaboro OCHOBAHHS M CHJIBHOW KHCJIOTHI. BomopomHbiid
nokazatens (pH).
CBoiicTBa KHCJIOT, OCHOBAaHMI, OKCHJIOB M COJIEM B CBE€TE€ TEOPUHM JJIEKTPOJIUTHUECKOU
JTUCCOITHAITMN U TIPEJICTABICHU 00 OKHCIUTEITbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHSIX.
IIpumepHbIe J1abopaTOpPHbIE ONBITHI

— Jluccormarus cnabbIX AJIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.

— H3MmeHeHHe OKpacKu MHIUKATOPOB B KUCIOTHOM CpeJie.

— Peaknus HeWTpanuzauuy pacTBOpaA MWIEIOYN PA3IUYHBIMHU KUCIOTAMHU.

— Ilonydyenue ruapokcuna meau(Il) u ero B3anmoaeiicTBrE ¢ pa3TUIHBIMUA KUCIIOTAMU.

— BsaumopeiictBue cuiibHBIX KUCIOT ¢ okcuaoMm meau(I1).

— B3saummopelicTBHE KUCIIOT ¢ METaNIaMH.

— KauectBennas peakiusi Ha KapOOHAT-UOH.

— Ilonyyenue cTyHA KPEMHUEBON KUCIIOTBHI.

— KadectBenHas peakuusi Ha XJIOpUA- WIH CyIb(aT-UOHBI.

— H3meHeHue oKkpacku MHAUKATOPOB B LIEJIOYHOM cpee.

— B3sauMmogencTBue MEI04en C YIIIEKACIBIM ra30M.

— KauectBenHnas peakuus Ha KATHOH aMMOHHS.

— Tlomyuyenue ruapokcuna menu(Il) u ero pasznoxenue.

— BszaumopeiicTBue kapOOHATOB C KUCIOTAMH.

— Tlomyuyenue ruapokcuma xxenesa(lll).

— BsaumoneiicTBue xere3a ¢ pactBopoMm cyiabdara memu(ll).
IIpakTnyeckne padoTsl

1. Pemenue skcriepuMEHTAIBHBIX 33724 IO TeMe «DIEKTPOTUTHIECKAS TUCCOLIUAIUSD).
HeMmeTasibl M UX COeIUHEHUS
CpoeHue aToMOB HEMETAUNIOB M HX [OJOKEHHE B TNEPUOJUYECKOM cucreme. Psan
ANEKTPOOTpUIATENBHOCTH. Kpucraminueckue pemeéTkd HEMETANIOB — MPOCTHIX BEHIECTB.
Oduznyeckue cBoiicTBa HemeTamsioB. OOmuMe  XMMHUYECKHME  CBOMCTBA  HEMETaJIOB:
OKUCITUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.
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l'anorensl, cTpoeHHEe UX aTOMOB U MOJIEKYJ. DU3NUEeCKue U XUMUYECKUE CBOMCTBA raJIOT€HOB.
3aKOHOMEPHOCTHM M3MEHEHMsI CBOICTB TaJlOT€HOB B 3aBUCHUMOCTH OT HUX IIOJIO)KEHUS B
nepuoauueckoi cucreme. HaxoxieHue rajloreHoB B IpUpOJIE U UX NoJyyeHue. buonornueckoe
3HAYEHHUE U IPUMEHEHNE TaJIOT€HOB.

l'amoreHoBoopoAbl M COOTBETCTBYIOIIME  WMM  KHCJIOTHI:  IUIABUKOBas,  COJIAHAs,
OpOMOBOIOpOTHAS, HOMOBOIOpOaHAsA. [ amoreHunpl. KadecTBeHHBIE peakMy rajloreHH/1-HOHBI.
[IpuMeHeHne cOeMHEHNI TaJIOT€HOB.

Oobmas xapakrepuctuka »3neMeHToB VIA-rpynnel. Cepa B mnpupoie Hu €€ MOJIyYEHHE.
AnnoTtponHsle MoaudUKalMM Ccepbl U UX CBOMCTBA. XHMHUYECKHE CBOMCTBA cepbl U €€
MIPUMEHEHUE.

CepoBOJIOpO/: CTPOECHHE MOJIEKYNbl, (PU3NYECKHME M XMMHUYECKHE CBOMCTBA, IOJIy4Y€HUE U
3Hauenue. CepoBogopoanas kuciaota. Cynbhuasl 1 ux 3HaUeHue. JIroMuHOPOPHI.

Oxcwup cepoi(lV), cepuucras kucioTa, cyibhuThl. KauecTBeHHAs peakiius Ha Cyab(GHUT-HOH.
Oxcup cepri(VI), cepnas kucnota, cyabdatel. Kpuctanmoruaparsl.

Cepnast KucinoTa Kak CUJIbHBIA asieKTposauT. CBoiicTBa pa30aBICHHONW CEPHON KHUCIOTHI Kak
TUMAYHOW KUCIIOTHI: B3aUMOJEHCTBHE C METalllaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIaMH,
OCHOBaHUSAMHU M aM(OTEpHBIMH THIpPOKCHAAaMH, coisiMi. KauecTBeHHast peakiusi Ha Cyibdar-
HOH.

OO6mrast xapaktepuctuka 3meMeHTOB VA-rpymnmbl. A30T, CTPOCHHE €ro aroMa M MOJICKYIIHI.
Ouznyeckue M XMMHUYECKHE CBOWCTBA M NPUMEHEHHE a30Ta. A30T B MpHUPOJIE U €ro
OuosIoTuYecKast poJb.

AMMMaK, CTPOCHHE MOJICKYJIBI U (PU3MUECKHE CBOMCTBA. AMMHAYHas BOJa, HAIIATBIPHBIN CIIUPT,
ruapaT amMmmuaka. JIoHOpHO-aKIENTOPHBIM MEXaHU3M 00pa30BaHUS CBSA3M B KATHOHE aMMOHUSL.
BoccranoButenbHbie cBolicTBa amMuaka. Conu aMMOHUS M UX npuMeHeHue. KadecTBeHHas
peakuys Ha KaTHOH aMMOHMUSL.

Oxcupl a3oTa: HecosieoOpa3yrolue U KUCIOTHbIE. A30THCTasi KHCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ MoJlydeHue U cBoricTBa. Hutpartsl.

®dochop, crpoerne aroma u amiorpornusa. Dochumel. Dochun. Oxcun dochopa (V) wm
dhochopnas (oprodocdopnas) kucinora. Docharsr.

OO6mrast xapakTepucTuka 31eMeHTOB |VA-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX
BEILIECTB M COECIMHEHHUN B 3aBUCHUMOCTH OT IOJIOKEHUS 3JIEMEHTOB INEPUOJINYECKON CUCTEME.
VYrnepon. AmnoTponHble MoauduKanuu: anMma3, rpapuT. AMOpPQHBIA yriepod: caxa,
aKTUBUPOBAHHBIN Yrojib. AzjcopOuus. XuMmMudeckue cBoicTBa yriepona. Kokcoxummueckoe
npou3BoJCcTBO U ero mnponaykuus. KapOuasl. Oxcun yraepoma(Il): crpoeHue MoeKyibl,
nonyueHue u cBoictBa. Oxcup yriepona(lV): crpoeHre MoOJeKynbl, MOJy4eHHE M CBONCTBA.
VYronpHas kucnota. Colu yrolbHOM KUCIOTHI: KapOOHATHI U THAPOKapOOHAThL. TexHudyeckas u
MULIeBas CoJa.

Opranunueckast XUMHS. YTIJIEBOJOPOIBI.

MertaHn, 3TaH U TpomNaH Kak MpejelbHble (HACHIIICHHBIE) YIIIEBOJOPOAbl. DTUIIEH U alleTUJICH
Kak HenpejaeibHble (HEHACBIIEHHbIE) YyriIeBoJopodbl. CTpyKkTypHble (OpPMYNbI BELIECTB.
I'openue yrineBonoponos. Peakuinn aerupupoBaHus MpeneiabHbIX YTIEBOLOPOIOB.

Crnuptel. DTUJIOBBIA CIHUPT, €ro IMOJIydeHHe, NMPUMEHEHHEe U (PU3UOJIOTHUECKOe JeicTBHE.
TpéxaToMHBI CIUPT MIULIEPUH. YKCYCHAsI KUCIIOTA KaK MPECTaBUTENb KapOOHOBBIX KHCIIOT.
Kpemuuii: ctpoenne atoma 1 HaxoxkaeHue B nmpupojae. Cuaunuasl U cuiiad. CBOMCTBAa KPEMHUSL.
Oxcun kpemuusi(1V). KpemuueBas kuciaora u e€ couu.
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[IpousBoncTBO crekna U 1eMeHTta. llpoaykius CHIMKaTHOM NPOMBILUIEHHOCTH: ONTHUYECKOE
BOJIOKHO, KepamuKa, papdop, dasuc. OnTuyeckoe BOJIOKHO.
Hemeranner B npupone. @paknuoHHast MEpPEeroHKa KUIKOTO BO3JyXa KaK CIOCO0 MOJydeHHUs
Kuciopoja, a3ora u aprosa. llomyuenue ¢ochopa, kpemMHMs, XJIOpa, HOJA. DIEKTPOIH3
pacTBOpOB.
[TonyueHnue cepHON KUCIOTHI: ChIPbE, XMMHU3M, TEXHOJIOTMUECKAsI CXEMa, METO/1 KHUIISILEro CIIos,
MPUHLIMIBI TEII00OMEHa, MPOTHBOTOKa W uMpKyasuuu. OmneyMm. IlpomsBonactBo ammuaxa:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXeMa.
IpakTuyeckue paéoThl

2. H3yueHue CBOMCTB COJITHON KUCIIOTHI.

3. H3yueHue CBONCTB CEPHOM KHUCIOTHI.

4. TlomyyeHne aMMHaKa U U3y4EHHE €r0 CBOMCTB.

5. Tlonmydyenue yraekucnoro raza. KauecrBeHHas peakiiys Ha KapOOHaT-HOHBI.

MeTanjibl U UX COeTMHEHHS
[TosoxkeHrne MeTamioB B MEPUOANYECKON cUCTEMe XuMHYecKux anemeHToB JI. M. Menneneena,
CTPOEHHE aTOMOB H KPHUCTAUIOB METaUIOB. Merauindeckas CBsA3b M METaJUTHYeCKast
KpUCTAJTMYecKas peméTka. Pu3nueckne CBOWCTBA METAIOB: JIEKTPO- M TEIUIONPOBOJHOCTD,
OTpaXkaromiasi CIOCOOHOCTD, MIIACTHYHOCTE. UEPHBIC U I[BETHBIC METAILIIHI.
Meramibl Kak BOCCTaHOBUTENM. OJIEKTPOXUMHUYECKUH psij HanpsokeHud. B3amMopeiicTBue
METaJJIOB C HEMEeTalIaM1, OKCHJIAMU, KUCIIOTaMH, COJIAMU. AJTFOMUHOTEPMHUSL.
OO6mas xapakTepuctuka 31eMeHToB |A-rpynnbl. OKCUABI U TUAPOKCUIBI IIEJIOYHBIX METAJUIOB,
UX TIOJy4eHHe, CBOMCTBA, IpUMEeHeHHe. BaxkHelye comu meI0YHbIX METAJIIOB, UX 3HaYEHHE B
MIPUPOJIE U )KU3HU YeIOBEKa.
OO6mas xapaktepuctuka 37eMeHTOB || A-rpynmnbl. OKCHIIBI M TUIPOKCUIBI MIET0YHO3EMETbHBIX
METaJJIOB, UX MOJIydeHHE, CBOWCTBAa M NpHMEHeHue. BakHelmne cosid 1IeI0YHO3EMEeNbHBIX
METaJJIOB, UX 3HAYEHUE B MIPUPOJIE U KU3HU yesoBeka. KapOoHaThl U ruipokapOOHAThI KAJIbLIKA.
Bpemennas u mocrosiHHasi k€CTKOCTh BOJbI. CrocoObl yCTpaHEHUsI BPEMEHHOW MKECTKOCTH.
CriocoOsbl ycTpaHeHHs TOCTOSTHHOM KECTKOCTH.
CoenuHeHUs aMOMUHUS B IpUpojie. XUMHUYECKUE CBOICTBa amtoMuHUA. OcoOEHHOCTH OKCHIA U
TUAPOKCUIA ATIOMUHUS Kak aM(pOTEepHBIX coeAMHEeHUN. Baxxueiimue comu anmoMUHUs (XJIOpUL,
cynbdar).
OcobenHoctu cTpoeHust aTtoma kene3a. JKemezo B mpupoje. Baxkueimme pyabl sxesesa.
[Tomyuenue uyryna u cranu. Oxcunsl ¥ ruapokcust sxene3a(Il) u (L). Conu xxeneza(Il) u (I1I).
OO6HapyxeHne KaTHOHOB Kelle3a B pacTBOpe. 3HAUEHUE COCTMHEHMI Kele3a.
Koppo3us razoBas (XuMH4eckas) W DIIEKTPOXMMHYECKas. 3allluTa METAJUIOB OT KOPPO3HUHU.
Metannst B mnpupone. [lonstue o wmerammyprun. UYE€pHas W 1LBETHAas MeETATyPrus.
[Mupomerannyprusi, THAPOMETAJUIYPTHsl,  AJNEKTpoMeTalnyprus. JIOMEHHBIH  TpoIlecc.
[TepepaboTka yyryHa B cTallb. DIEKTPOIU3 PACIIIIABOB.
IIpumepHbIe J1a60paTOpPHbIE ONBITHI

— BsaumoneiicTBue xere3a ¢ pactBopoMm cyibdara memu(ll).

— Ilomy4yeHue U3BECTKOBOM BOBI U OIBITHI C HEW.

— Tomyuenue runpokcunos xene3a(ll) u (I1I).

— KadecTBeHHbIE peakllni Ha KaTHOHEHI JKeJe3a.
IIpakTnuyeckne padoTsl
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6. JXEctkocTh BOBI M CIIOCOOBI €€ YCTpaHEHUSI.

7. PeleHue 3KCiepuMEHTANIBHBIX 33Ja4 110 TeMe «MeTauibh».
XuMus ¥ oOKpy:xamouas cpeaa
Crpoenne 3emum: sIp0o, MaHTHUsS, 3eMHas Kopa, Jnutochepa, ruapochepa, armocdepa.
Xumuueckuit coctaB 3emuid. ['opubie mopoasl. Munepansi. Pyasl. OcanoydbieropHbie TOPO/IBI.
ITone3Heie uckonaeMele.
HcTouHMKM XUMHYECKOTO 3arps3HEHMs] OKpyKarolled cpenbl. [700alibHbIE HKOJIOTHMYECKUE
npoOJieMBbl  YEIIOBEYEeCTBA: HApPYHICHHE OHOTCOXMMHUYECKUX KPYTOBOPOTOB XHMHYECKHX
3JIEMEHTOB, MOTEIJIEHUE KIIMMaTa, KUCIOTHbIE A0KIU U Ap. O30HOBBIE AbIPbl. MexXayHapoJHOE
COTPYIHHYECTBO B OO0JACTH OXpaHbl OKpYKalolleld cpeabl OT XUMHYECKOTO 3arpsi3HEHUs.
«3enéHas XUMUs».
IIpumepHbIe 1a0opaTOpHbIE ONBITHI

— MW3yuenue rpanura.

— H3yueHue MapKUpOBOK pAa3IMYHBIX BUJOB MPOMBIIIJIEHHBIX M IPOJOBOJIbCTBEHHBIX

TOBapOB.

O0001eHNe 3HAHUI 10 XUMHMHU KYPCa OCHOBHOM IIKOJIbI

CrpoeHue aroma B COOTBETCTBHM C TOJIOKEHHEM XHMHUYECKOTO 3JIEMEHTa B MEPUOINYECKON
cucreme. CTpoeHHe BEIIECTBA: XUMUYECKasl CBA3b U KPUCTAIIIMYECKasi pemérka. 3aBUCUMOCTD
CBOMCTB, 00Opa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BELIECTB (METAJJIOB, HEMETAJUIOB, OJIaropo HbIX
ra3oB) OT IOJIOKEHMsI 3JIEMEHTOB B MEPUOAMYECKOM cucTeme. TUIOJOTus HEeOpraHHuYeCKHUX
BEIIECTB, pa3/ielIeHHe UX Ha KJjacchl ¥ rpynmnsl. [IpencraBurenu.

[Ipu3Haku M ycnoBUSl MPOTEKAHUS XUMUUYECKUX peakiuid. TUMOJOTUS XUMUYECKUX pPeakluil 1o
pa3nuuHbIM Tpu3HakaMm. Peaknuum uoHHOTO OOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE
peaxiuu.

XUMUYECKHE  CBOMCTBAa MIPOCTBHIX  BEIIECTB.  XapaKTEpHbIE  XMMHYECKHE  CBOMCTBA
cosieoOpa3yoIuX OKCUJIOB, THUIPOKCUIOB (OCHOBAaHUM, KHUCIOPOACOICPKAIIUX KHUCIOT U
aM(}OTEepHBIX THAPOKCUIIOB), COJICH.

15



Paznen 4. TemaTHUYECKOE IJIAHUPOBAHUE KypCa XUMHH € YKa3aHUECMKOJIHYECTBA 1aCOB,
OTBOJMMBIX HA OCBOEHHE KAKI0I TeMbI.

Buabl 1eiTeIbHOCTH YYalIMXcsl HAa YPOKAX TEeXHOJIOTHH: YJacTBYIOT BO (POHTAIbHOM
paboTe, paboTalOT B TPYIAX, B Mapax, padOTarOT WHIUBUIYAITBHO.

Ilo ¢opme BbINOJHEHHMS 3aJaHUsl: CIYIIAIOT, YUTAIOT, OOBSCHSIOT, HAOIIOMAIOT, CTPOST
MO/IeJTb, OTBEUYAIOT, KOMMEHTHPYIOT, OIICHUBAIOT, JOTIOJHSIOT.

OcHoBHbIE BHM/bI /eSITEJIbHOCTHM HA YpOKe: Oeceibl, JEJIOBbIE WIPbl, NPAKTUYECKHUE U
UCCIIEIOBATEeNIbCKUE  pabOThI,IpaKTHUECKUEe  pabOThl, JOMallHUE  pabOThl,  IPOEKTHI,
CaMOCTOSITENIbHbIE PAOOTHI.

9 kaace
Paznen Kou-Bo gacos [IpakTnueckue TecToBble pabOTHI
paboThI
[ToBTOpeHmMe 1 0600IIEHNE 7 1 1
CBEJICHUH IO KypC 8 Kiacc.
XUMUYECKUE PEAKIUU
XUMUYECKUE PEAKIUU 7 1 1
Hemeraiuiel 1 UX cOeTUHEHUS 26 3 1
Merauisl 1 UX COETUHEHUS 17 2 1
XUMUS U OKpYXarolasi cpea 2
O000111eH1Ee 3HAHUN 10 XUMUHA | 8 1
3a KypC OCHOBHOM IIKOJIbI
Hror 69 7 5
COI'JTACOBAHO COI''TACOBAHO
[Iporoko 3acenanus 3amecTuTenb aupekropa no YBP
Metoandueckoro coBera O.H.PagxoBa
MBOY COHI Nel5 T.
ot 31.08.22 r. Ne
IIpencenarens HIMC
O.H.PankoBa
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HmemKeHne Nel. KaﬂeHﬂapHO-TeMaTI/I‘leCKOE IJIAHUPOBAaHHUE.

Ne ara Tema paszfnena, ypoka, MpakTHUYE€CKON paboThI. Kou- Bun
n/ ypoka BO | KOHTpOJIA
1| 4aco
B
IloBTOpeHue n 00001IeHNe cBeleHuii o Kypcey 8 kiaacca.Xumudeckue peakuuu (74)
1 |1.09.22 Wucrpykrax no Th.XapakrepucTrka XMuMHUYECKOTO 3JIEMEHTA. lu | YcrHbii
oTIpoc
2 7.09.22 Knaccudukarus xumudeckux peakuuu. [ Ipenmerxumum. Pob lua Ycrublii
XMMHWH B )KU3HH YEJIOBEKA oTIpoc
3 |8.09.22 Bxoanas auarHocTuka no XuMuu 3a 8 KI1acc lu | Kontpon
bHas
paborta
4 |14.09.22 | Knaccudukaius XkMHYECKUX PEAKIIUN TI0 PA3InIHBIM lu | YcrHbi
MIPU3HAKAM. METO Il H3YICHHSI XUMUU oTpoC
5 |15.09.22 | [loHsiTHE O CKOPOCTH XMMHUYECKOW peaKknuu. ArperaTHoe lu | YcrHbi
cocrosiHue Bemect.Katamms oTIpoC
6 |21.09.22 | I[loHATHE O CKOPOCTH XUMHUYECKON peakiuu .Kartamms 1y | Paborac
KapToUKa
MU
7 | 22.09.22 | KonrponsHas padora Nel:XuMudeckne peakiuu lu | YcrHblit
oTIpoC
Xumuyeckue peakuuu B pacreopax(104)
8 28.09.22 | DneKTpoauTHYECKas JUCCOIHALTIS lu VY cTHBIN
orpoc
9 |29.09.22 | Ocuosuble nonoxeHus TOJI lu | YcrHblit
orpoc
10 | 5.10.22 XHUMHYECKHE CBOMCTBA KHCIOT KaK 3JIEKTPOJIMTOB la | YcrHeid
orpoc
11 | 6.10.22 XUMHUYECKUE CBOMCTBA KUCIIOT KaK 3JEKTPOJIMTOB lu | Ycrubiid
orpoc
12 | 12.10.22 | XumMu4ecKkue CBOMCTBA KUCIIOT KaK AJIEKTPOJIUTOB l1a | PaGorac
KapTo4Ka
MU
13 | 13.10.22 | Xumuyeckue CBOMCTBA KUCIOT KaK IEKTPOIUTOB lu | YcrHbiit
ornpoc
14 | 19.10.22 | [ToHsTHE O TUAPOIHU3E COTCH lu VCcTHEIN
orpoc
15 | 20.10.22 | [IpakTtuueckas pabota 1.Pemenne skcriepuMenTanbHbix 3a1ad o | 1 4 | [Ipaktuy
TeMe «DNEKTPOTUTHIECKAS TUCCOLIUAITUSD). eckas
pabora
16 | 26.10.22 | O0o0OUIEHHE U CUCTEMATU3AIMS 3HAHUI 110 TEME ;| « XUMHUUYECKHUE lua VCTHEIN
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pEaKIuu B PACTBOPAX DIEKTPOIUTOB) oTpoc
17 | 27.10.22 | KourpoanHasi padora Ne 2 mo reme: «Xumudeckune peakuuu B | 1 1 | KonTpon
pacTBOpax 3J1eKTPOJTUTOBY» pHas
paborta
HeMmeTaibl 1 ux coequHeHUs1(264)
18 | 9.12.22 OO61rast XxapakTepuCTUKAa HEMETAILIIOB lu | Ycrueiid
oTIpoc
19 | 10.12.22 | O6mas xapakrepuctuka >eMeHToB V|| Arpynmnsi-ragoreHoB lu | Paborac
KapTouka
MU
20 | 16.11.22 | CoenuHEeHUS raJlOTeHOB lu | [lucemen
Hast
paborta
21 | 17.11.22 | Ilpaktudeckas paboTa 2 u3y4eHHe CBOMCTB COSTHON KHCIIOTHI lu | Ilpaktuu
eckast
paborta
22 | 23.11.22 | O6mas xapakTepucTuka 3meMeHToB VIA-TpymsI- lu | YcrHblit
xanpKkoreHoB.Cepa 0npoc
23 | 24.11.22 | CepoBo0opOa ¥ CYIbMUIBI lu | Ilpaktuu
eckast
paborta
24 | 30.11.22 | KucnopoHbie COSTUHEHUS CEePBI lu VY cTHBIN
0npoc
25 | 1.12.22 [IpakTueckast paboTa 3 U3ydeHUsI CBOMCTB CEPHOM KHUCIOTHI la | Ycrueiid
0npoc
26 | 7.12.22 OO6mrast XxapaKTepUCTHKa XUMHUUYECKHUX eMeHTOB V A- 1uy | Paborac
rpynnsl. A30T KapTouKa
MU
27 | 8.12.22 Ammmuak .Conau aMMOHUS 1uy | Ycrusiit
ompoc
28 | 14.12.22 | Ilpaktuueckas padota 4.IloydeHrne aMmMuaka U u3y4eHue ero la | YcrHeid
CBOMCTB omnpoc
29 | 15.12.22 | KoutponsHas pabora Ne3 «Hemeramnsl.Cepay lu | IlpakTnu
eckast
paborta
30 | 21.12.22 | KucnopoHbie COeTMHEHUS a30Ta 1g VCcTHEIN
ornpoc
31 | 22.12.22 | KucnopoHbie COeTMHEHUS a30Ta lu | Ycrubiid
ornpoc
32 | 11.01.23 | ®ocdop u ero coeaAUuHEHUs lu | YcrHbiit
orpoc
33 | 12.01.23 | Obuias xapakTepucTuka 3neMeHToB |V A-rpynmsl. Yruepos lu | Ycrubiid
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orpoc

34 | 18.01.23 | KucnopoaHsie COeTUHEHUS yriaepoaa lu | YcrHbIi
ormpoc
35 | 19.01.23 | YrneBomopo sl lu | Ilpaktuu
eckas
paborta
36 | 25.01.23 | Kuciopoacoaepkaiiue OpraHn9IecKue COeTMHEHUS lua | YcrHbI
orpoc
37 | 26.01.23 | KpemHwMii 1 €ro COCTUHEHHS lu | Ycrueiid
orpoc
38 | 1.02.23 CunukaTHasi TPOMBIIIUIEHHOCTh lu | YcrHeiid
orpoc
39 | 2.02.23 | [Ipaktuyeckas pabota Ne5 IlomyueHne yriieKucaoro rasa u lu | Ycrabiid
MOJTy4E€HHE €r0 CBOMCTB. ompoc
40 | 8.02.23 [Tony4yenue HEMETAIIOB la | Paborac
KapTo4Ka
MU
41 | 9.02.23 [TonydyeHune BaKHEUITNX XUMHUECKUX COCTUHEHUN HEMETAIIJIOB lu VY cTHBI
orpoc
42 | 15.02.23 | O06001eHne 10 TeEME: « HEMETAJUIBI M UX COEINHEHUI lu VY cTHBII
orpoc
43 | 16.02.23 | KonTpoabHas padoTa Ned Teme: « HEMeTAJIbI U HX 1u | Konrpon
COCAUHCHU bHAaS
paborta
MetaJjuibl 1 ux coequnenusi(174)
44 | 22.02.23 | Obmas xapakTepucTUKa METaILJIOB l1uy | Ycrubiid
OTIPOC TI0
KapTo4Ka
M
45 | 1.03.23 XUMUYECKUE CBOMCTBA METAILIIOB lu | [Tucemen
Hast
pabota
46 | 2.03.23 Oomas xapaktepuctuka | A-rpymmsl lu | YcrHbiit
orpoc
47 |9.03.23 OOmas xapakTepuctuka [A-rpynmst lu | YcrHbiit
orpoc
48 | 15.03.23 | O6mas xapakrepuctuka Il A-rpymmbt lu | YcrHbiit
orpoc
49 | 16.03.23 | O6mas xapakrepuctuka Il A-rpymmbt lu | YcrHbiit
orpoc
50 | 29.03.23 | XecTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEeHHUs 1y | Pabora
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1o

KapTouka
M

51 | 30.03.23 | XecTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEeHHUs lg | [Ipaktuy
eckas
paborta

52 | 5.04.23 [TpakTuaeckas padora Ne6.XKecTKOCTh BOABI U CIIOCOOBI €¢ la | YcrHbIH

yCTpaHCHHUS oTpoc

53 | 6.04.23 AJIIOMUHHI ¥ €T0 COCTUHEHUS lu | Pabora
1o
KapTouka
M

54 | 12.04.23 | XKene3o u ero coeMHEHUS lua | YcrHBIR
orpoc

55 | 13.04.23 | Ilpaktuueckas pabora Ne7Permrenne s3KCIepUMEHTAIBHBIX 33149 l4a | YcrHBIR

1o teme «MeTtauib» ompoc

56 | 19.04.23 | Koppo3swusi METaJIIOB ¥ CLIOCOOBI OT Hee l4a | YcrHBIR
orpoc

57 | 20.04.23 | Metamibl B ipupoje.llorstue o Metamiyprun lu | YcrHeiid
orpoc

58 | 26.04.23 | O6oO6ueHue 1 cucTeMaTH3aus 3HaHui o Teme: «MeTab»y lu | YcrHblit
oTIpoC

59 | 27.04.23 | KoutposbHasi pa6oTa Ne5 mo TeMe «MeTaLIbD» lu KonTpon
bHasI
paborta

XuMHUs U OKpYKawmas cpeaa (24)

60 | 3.05.23 XUMUYECKUH COCTaB IIAHETHI 3eMIIS lu | YcrHblit
oTIpoC

61 | 4.05.23 OxpaHa OKpPYKAIOIICH Cpe/Ibl OT XUMUYECKOTO 3arps3HEHUS la | [lucemen
Has
paborta

O0001eHNe 3HAHUI 110 XMMHUH 32 KYPC OCHOBHOW 1IKO0JIbI(74)

62 | 10.05.23 | BerectBa lua VcTHBIN
oTIpocC

63 | 11.05.23 | Xumuueckue peaxiuu lu ITucemen
Hast
pabota

64 | 17.05.23 | OCHOBBI HEOPraHUYECKON XUMHUU 1y | Pabora
o
KapTo4Ka
M

65 | 18.05.23 | OcHOBBI HEOPraHUYECKON XUMUU lu | YcrHbiit
ornpoc

66 | 24.05.23 | [IpomexxyTouHas aTTecTalus lu | KonTtpon
bHAs
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pabota

67

25.05.23

TlonBsenenue nToros

YcTHBIN
0Ipoc
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IIpunoxenne Ne2. Cucrema y4éTa H KOHTPOJISI JOCTHKEHUH IJIAHUPYEMBbIX Pe3yJIbTATOB.
KonTtpouabHnas padora Ne 1 mo teme: «XuMuyecKne peakui B pacTBOpPax 3JIeKTPOJIUTOB)
apuasr 1.

1. Yro Takoe aneKTposMTHYECKas Aucconuanus’?

1) mporiecc pacnaja 31eKTpOJIMTa Ha OTAEIbHBIE aTOMBbI; 2) caMopaciaji BellecTBa Ha
OT/IENIbHBIE MOJIEKYJIBI; 3) TIpoliecc 00pa3oBaHusl HOHOB; 4) TIPOIECC pacmaja IEKTPOIUTa Ha
WOHBI IIPH PACTBOPEHHUH WJIH PACIUIABIICHUH.

2. Kaxkoe YpPaBHCHHE JUCCOHALINHN 3alITMCAHO IMPABUJIBHO!:
1. FeCls=Fe* +3Cl;

2) FeClz = Fe*" + 3CI';

3) FeCls = Fe** + 2CI;

4) FeCls = Fé** + Clg.

3. Tlpormecc mucconmanuy a30THON KUCIOTHI MOKHO BBIPA3HUTh YpaBHEHHEM:
1. HNOs3 < H"+ 3NO;

2) HNO3 <> H* + NOs’;

3) HNO; <> H* + NOs™;
4) HNOs <> 3H* + 3NO..

4. Kaxk Ha3pIBarOTCs SJICKTPOJIMTHI, KOTOPEIC IIPU AUCCOLHALINA o6pa3y10T KaTHUOHBI
BOOOPOAAa U aHMOHBI KUCJIOTHOT'O OCTAaTKa:

1) kucnotel; 2) ocHOBaHUS; 3) conr; 4) OKCHBI.
5. Bce o0mue cBoiicTBa OCHOBaHUIH O00YCIIOBJICHBI HATMYHEM:

1) kKaTHOHOB BOJOPO/a; 2) KATHOHOB METAIJIOB; 3) aHHOHOB KHCIOTHOTO OCTaTKa; 4) THAPOKCHU]L
aQHMOHOB.

6. Urto oOo03HayaeT BBIPpAKCHHEC «CTCIICHDb JUCCOLUAIIMKU KUCJIOTHI paBHA 25%»:

1) 25% Bcex MOJIEKYJ KUCJIOTHI HE JUCCOLIMUPYIOT Ha HOHBI; 2) 25% BceX MOJIEKYIN KUCIOTHI
JIMCCOLIMUPYIOT Ha MOHBI; 3) 25% Bcex yacTUIl B pacTBOpPE KUCIOTHI — HOHBL; 4) 25% Bcex
YacTHUILl B PaCTBOPE KUCJIOTHI — MOJIEKYJIBI.

7. DAEeKTPOJIUTHI — ATO:

1. oKcHIBI, pACTBOPUMEIC B BOJIC; 2) BOJIA; 3) KMCJIOTHI, COJIM M OCHOBAHUsI pAaCTBOPUMBIC B
BOJIE;

4) KHCJIOTBI, COJIM U OCHOBAaHUA HCPACTBOPUMBIC B BOIC.
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8. KucnotHas cpena pacTBopa OnpeaeiseTcs:

1) katruoHom Bozopoja H; 2) ruapoxcua anrnornom OH'; 3) HanuaneM 060UX HOHOB
onnospemenno HYOH'; 4) apyruM HOHOM.

9. HMuaukatop — 3TO BEIIECTBO, KOTOPOE MPU B3aUMOICHUCTBUY C JAHHBIM BEIIECTBOM:
1) obpa3zyer ocayiok; 2) obpasyer Boay; 3) oOpasyer ras; 4) U3BMEHSET [IBET.

10. Jlns onpeseneHus HaIuuus B pacTBope cynbhar anuona SO4>~ He0OX0UMO 100ABUTE
pacTBOP COAEPIKALIUNA:

1) xatnon amomunns AIP*; 2) kap6onat anmon CO3”"; 3) kaTnoH Bojopoaa H*; 4) karuon Gapus

Ba*.

11. [lo Tabnuiie pacTBOPUMOCTH OIPEAETUTE, KAKOE U3 MEPEUNCIICHHBIX BEIIECTB OTHOCUTCS
K HEDJIEKTPOJIUTAM:

1) NaOH; 2) CuSO4; 3) Mg(OH)2; 4) HCI.
12. HefiTpanmpHas cpeia pacTBOpA OTPEICIIIeTCS:

1) katroHom Bozoposa HY; 2) ruapokcua annornom OH'; 3) HanuaneM 060UX HOHOB
oanoBpeMenno H'OH'; 4) apyrum HoHOM.

13. denondranenH B MIEIOYHON cpefie MPUOOpPETaeT OKPACKY:
1) kpacHyt0; 2) MaTUHOBYIO; 3) CUHIONO; 4) (PHOJIETOBYIO.

14. Jlns onpeneneHus HaTM4Us B pacTBope kapooHaT aHnoHa COs> Heo6X01uMO 100aBUTH
pacTBOp CoOJIECpIKAIIHIL:

1) xatnoH Bogopoaa H*; 2) kap6onat arnon CO3*"; 3) katnoH cepebpa Ag*; 4) kaTHoH Gapus

Ba*.
15. Kakas U3 TaHHBIX KUCJIOT SIBJISETCS CUIBHBIM DIIEKTPOJIUTOM:
1) cepHas; 2) kpemHeBas; 3) yronbHas; 4) ochopHasi.
16. Hannmute peakiuo HOHHOTO 0OMEHa Ui BEeLIECTB:
FeCls + NaOH =

Tecr Ne7  Tema: «Peakuuu B pacTBopax 3JIEKTPOJIHTOB)
Bapuanr 2.

1. Kakue BemiecTBa Ha3bIBatOTCA KPUCTAIOTHIPATAMU:

1) TBEépAbIE BEIIEeCTBA, B COCTAB KOTOPBIX BXOJAUT XUMHUUECKU CBSI3aHHAs BOJIA; 2) TBEP/IbIC
BEILIECTBA PaCTBOPUMBIE B BOJIE; 3) TBEP/AbIE BELIECTBA HEPACTBOPHUMBIE B BOJIE; 4) TBEpP/bIC
BEILIECTBA, pEarupyrouIue ¢ BOJAOM.
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2. Kaxkoe YPaBHCHUC JUCCOMAINH 3alIMCAHO ITPAaBUJIbHO:

1) Cu(NQOs)2 = Cu?* + NO°;  2) Cu(NOzs)2 = Cu?* + 6NO”; 3) Cu(NOs)2 = 2Cu?" + NOs;

4) Cu(NOs)2 = Cu?* + 2NOs’;
3. HpOHeCC Aucconranuy ruipoOKCuaa KajJblusa MOKHO BbIPA3UTh YPABHCHUCM!

1) Ca(OH)2 «» Ca?* + OH;  2) Ca(OH)2 «» Ca™?+ OH"; 3) Ca(OH), «» Ca®" + 20H;
4) Ca(OH); «» Ca*? + OH™,

4. Kak Ha3bIBaIOTCS JIEKTPOIMUTHI, KOTOPBIE MIPHU AUCCOLMALINN 00pa3yl0T KATHOHBI
MeTajula U aHUOHBI KHCJIOTHOTO OCTaTKa:

1) kucnoTel; 2) ocHOBaHUS; 3) coiu; 4) OKCUIBL.
5. Bce o0miue cBoiicTBa KUCIOT 00YCIOBIIEHBI HATUYUEM:

1) KaTHOHOB BOJIOPO/J1a; 2) KATHOHOB METAJJIOB; 3) aHMOHOB KUCJIOTHOTO OCTaTKa; 4) TUAPOKCU]]
aQHMOHOB.

6. Uto o003HAYaET BEIPAKEHHUE «CTEIICHb JUCCOIMAIMH THAPOKCHIA HaTpus paBHA 40%»:

1) 40% Bcex MOJEKya THUIPOKCHIa HATPUS HE AUCCOLMUPYIOT Ha HOHBI; 2) 40% Bcex MOJIEKyYI
TUAPOKCUIA HATPUSI TUCCOLUUUPYIOT Ha HOHBI; 3) 40% Bcex 4acTull B pacTBOPE TUAPOKCUAA
HaTpust — HOHBI; 4) 40% BceX 4acTUIl B paCTBOPE MMAPOKCHIA HATPUS — MOJICKYJIBL.

7. Tlo TabGnuie pacTBOPUMOCTHU ONPEAETUTE, KAKOE U3 MEPEUNCICHHBIX BEIECTB OTHOCUTCS
K 2JIEKTPOJIUTAM:

1) NaCl; 2) Cu(OH)2; 3) CaCOgs; 4) H2SiOs.
8. lllenounas cpena pacTBOpa ONpPENEISIeTC:

1) karnonom Bogopoaa H; 2) ruppokcun annonom OH'; 3) HanuuueM 000MX HOHOB
onaoBpemernno H'OH'; 4) apyrum noHOM.

9. [[J'Iﬂ OIIpCACIICHUA KHUCJIOTHOM CpeCabl YI[06HO I10JIb30BAaTbCA HHAUKATOPAMMU:

1) dbenondranenHom u 1akMycoM; 2) METUIOpaHKeM U (eHoN(TanenHoM; 3) YHUBEPCATbHBIM,
JAKMYCOM U METUJIOpPaHXeM; 4) YHUBEPCAIBHBIM U (EHOIPTATICHHOM.

10. [insa onpenenenus Hanu4uus B pactBope xiopus annoHa ClI™ HeoOxoaumo 1006aBUTH
pPacTBOp COJEpIKALLHN:

1) katuon amomunus Al**; 2) kap6onar annon CO3*"; 3) kaToH cepedpa Ag*; 4) kaTHoH Gapust

Ba*".

11. Ecniit BemecTBo SIBISIETCS 3IEKTPOIUTOM, TO B TaOJIHIIE pACTBOPHMOCTH OHO 0003HAYCHO
OyKBOil:

1)M; 2)H; 3)7 4)P.
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12. CxoibKO Cpell pacTBOpa CyILIECTBYET:
1) nBe; 2) Tpu; 3) yersipe; 4) NATS.
13. /st onpeneneHus MeoYHON Cpebl yI00HO MOJIb30BaThCsl MHANKATOPAMHU:

1) nakmycom; 2) METHJIOPAH)KEM; 3) YHUBEPCATBHBIM, JIJAKMYCOM U METUJIOPAHKEM; 4)
YHUBEpPCAJIbHBIM U (PeHOI(YTATCUHOM.

14. [Tns onpezeneHys HaJIM4us B PaCTBOPE KaTuoHa cepedpa Ag™ HeE0OX0MMO 100ABHTE
pacTBOP COAEPIKALIUNA:

1) xatnon Bojopoaa H*; 2) xnopuy armon CI™; 3) katnoH cepebpa Ag'; 4) karuon 6apus Ba?*.
15. Kakast U3 maHHBIX KUCIIOT SBJISIETCS CJIA0BIM DJIEKTPOJIUTOM:

1) cepnas; 2) consiHast; 3) a3oTHasi; 4) yroJjibHasl.

OTBETHI.

1 BapuaHT

1 2 3 4 5 6 7 8 9 10 11 12 13

1) X X
2) X X X X
3) X X X
4) X X X X
2 BapuaHT

1) X X X

2) X X X

3) X X X X

4) X X X

Cucrema oneHUBAaHHMSA KOHTPOJIbLHON padoOThI:
15 3agauwnii

1 3amanwme -1 Oamn
Kpurepnii ouenkn

14-15 GannoB- oleHKa «5»
12-13 GannoB - oleHKa «4»
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10-11 6annoB - oneHka «3»
Menee 11 0anioB - oneHka «2»

KOHTpOJ’IbHaH paﬁoTa Ne2 Teme: « HeMeTaJLJIbI U HX COCAUHECHUS

Kakyro amtorpornayro mogudukamnuio cepe HE OBPA3YET ?

A. MonoknunHast B. PomOGuyeckas

b. [Tnactuueckas I'. I'paput

2. C kakuMu, U3 MPEAJIOKEHHBIX AIEMEHTOB, a30T pearupyeT Npu 00bIYHBIX YCIOBHIX?
A. Jlutun B. Kpemuuii

b. Kanmuii I'. Bomopon

3. Kakoii aneMeHT, KpoMe KHCJIOpoia, 00pa3yeT MpUpoaHOE CoOeqMHEHUE KBapIl?
A. Cepa B. Kpemuuit

b. Azor I'. Xnop

4. Xnop npu 0OBIYHBIX YCITOBUSIX:

A. TI'az, )enToro nBera ¢ pa3apakaroniuM 3araxom

b. XKuzakocTts , KpaCHO-KOPHUYHEBOTO IIBETA CO 3JI0BOHHBIM 3aI1aXOM

B. TBepmoe BemecTBO ¢ METALITUISCKAM OJIECKOM, TTaphbl (PHOJIETOBBIE

I'. I'a3, )kenTO-3€IE€HOTO LBETA C YAYIIAIOIIUM 3aMaxoM.

5. Kakas creneHb OKHCIICHHSI XapaKTepHa KUCIOPOIY B IEPOKCUIaX?
A.-2B.+2

b.-1T.+1

6. YkaxuTe, Kakoe XMMHUYECKOE YPaBHEHHE OMUCBIBAET MPOLECC MPOMBIIIIEHHOTO MOTy4eHUs
A30THOM KHCIIOTHI :

A. 2NO2 + H20 = HNOZ2 + HNO3 B. 4NO2 + 2H20 + O2 = 4HNO3

b. Ba(NO3)2 + H2SO4 = BaSO4 + 2ZHNO3T'. N205 + H20 = 2HNO3

7. Onpenenute kKo3hGUIUEHT Nepes OKUCIUTENEM B PEaKIIHH:

Cu + HNOS3 (koni) Cu(NO3)2 + NO2 + H20

A.4B. 1

b.2T.3

8. OCHOBHBIM KOMIOHEHTOM OOJIOTHOTO T'a3a SIBJISIETCS:

A. PH3 B. H2S

b. CH4T. HCl

9. C pa3baBieHHOI CepHOM KHCIOTON pearupyroT BCe BEIIECTBA Psia:

A. C, MgO, Cu B. P205, KOH, MgCI2

B. CuO, Na2CO3, ZnT'.BaCl2, Mg(OH)2, S

10. DneMeHT ¢ caMbIM BBICOKUM 3HAYEHUEM 3JIEKTPOOTPUIIATEILHOCTH — ATO:

A. Bonopon B. Kucnopon

b. ®Top I'. Asor

3aganus Ne 11-13 nHa ycraHoBJIeHHE COOTBETCTBUS, NMOC/I€A0BATEILHOCTh OYKB 3aNUIINTE
B Ta0Jammy.

11. YcraHoBUTE COOTBETCTBUE MEXKAY BEIECTBAMU U PEAreHTaMu, C KaX/IbIM U3 KOTOPBIX OHO
MOXET pearupoBaTh:

1. Cl2 A. 02, H2S04 (xoHir)

2. CO b. Cu0O, 02

3. SB.KBr (pactBop), NaOH
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T. N2, HCI
HEE

12. YcraHOBUTE COOTBETCTBUE MEX1Y YPABHEHHEM U CBOMCTBOM 3JIEMEHTA a30Ta, KOTOPOE OH
IIPOSIBIISIET B 9TOM pEaKIMU:
1. 4ANH3 + 502 = 4NO + 6H20 A. fIBnsiercst OKHCIHUTEIEM
2. N2 +6Li = 3Li3N b. fIBnsiercss BOcCTaHOBUTEIEM
3. NH4ANO2 = N2 + 2H20 B. U okucauTens U BOCCTAHOBUTEIb
4. Na2S04 + Ba(NO3)2 = 2NaNO3 + BaSO4 I'. Hu okucauTellb HU BOCCTAHOBUTEIIb

[1]2]3]4]

13. YcraHoBUTE COOTBETCTBUE MEX/1Y JIEBOM U MPaBOM YacThIO YpaBHEHHUS:
1. C+ H2S04 (xonm) A. KCL + KCIO + H20

2. P+ HNO3 (konm) b. H3PO4 + NO2 + H20

3. Cl2+ KOH B. CO2 + SO2 + H20

I'. P205 +NO + H20

L

IIpu BoInosIHeHnuM 3aganuii 14-15 naiite kpatkuid oTBeT B BUjAe yncjaa. OTBeT 3anuuuTe B

CIenraJIbHOM M0JIe IS 3alIUCH OTBeTa.

14. IIpu cropanuu cepbl Maccoii 6,4 rpaMMa B KUCIOPO/I€ 00pa30BaICsl CEpHUCTHIN Ta3 00beMOM
______ nuTpoB?

15. B peakiiuu B3auMOICUCTBUSI HATPUS C KOHIIEHTPUPOBAHHOM KUCIOTOM

Na+ H2S04 (xonr) Na2SO4 + H2S + H20

cyMMma BceX Kod(pGHUIIMEeHTOB paBHa ?

OTBETDBI

9-b
10-b

11 - BBA
12 - BABI'
13- BbA
14 - 4,48
15-22

Cucrema oneHUBaHHMS KOHTPOJIbHON PadoThI:
27



15 3amannit

1 3amanue -1 Gamn

Kpurepuii ouenku

14-15 GannoB- oreHKa «5»
12-13 OannoB - oreHKa «4»
10-11 OamnoB - oreHKa «3»
Memnee 11 GamioB - oricHKA «2»

KountpoabHas padora Ne3 1o reme «MeTaLIb»
Bapnanr 1.
1. B meramiax TUI CBS3M:
1. xoBaneHTHas nossipHasi; 2) MOHHAS,; 3) MeTajuinyeckasi; 4) KoBaJIeHTHasl HEMOJSpHAsL.
1. Bo BHyTpeHHEM CTPOCHUHU METAJJIOB UMEIOTCS:
1) TOJIBKO KaTHOHBI; 2) TOJIBKO aHUOHBIL; 3) KATUOHBI U aHUOHBI; 4) KaTUOHBI M HEUTpaJIbHbIE
aTOMBI.
1. XKuakuit MeTayut mpu KOMHATHOM TeMIepaType — 3To:
1) sxene3o; 2) pTyTh; 3) 3070TO; 4) TUTHIA.
1. 3010TO ATXUMUKH CUUTAITA CHUMBOJIOM:
1) Benepsr; 2) Mapca; 3) Connia; 4) CarypHa.
1. HempaBwibHOE CYKJIEHHE, O TOM, YTO BCE METAJLIbI:
1) 061a1ar0T KOBKOCTHIO; 2) 00J1aJatoT MeTaJUIMYecKuM OsieckoM; 3) obnanator
AIIEKTPOTPOBOIHOCTHIO; 4) JIeTy4re BEIIEeCTBA.
1. Haubonee TBEpABIN MeTAILT:
1) Hatpwmii; 2) xpom; 3) cBUHEIT; 4) JIUTH.
1. Metann, ob6nagaronyi HauOOJIbIIEH IJIOTHOCTHIO:
1) xxene3o; 2) Menp; 3) 30510TO; 4) TUTAH.
1. Jlydme oTpakaer CBET:
1) cBunerr; 2) cepebpo; 3) KHK; 4) Kene3o.
1. Cpenu nepeurciIeHHBIX BEIIECTB YKAKUTE T€, KOTOPHIE ABJIAIOTCS METaJJIaMu:
1. kpemuuii; 2) 6epwnuii; 3) 6op; 4) amroMuHuUK; 5) Kanuii; 6) aproH; 7) cepa; 8) oJ0BO.
OTBer paiiTe B BUE MOCIEIOBATENLHOCTH IIUGP B MOPSAKE UX BO3PACTAHUSI.

BapwuanT 2.
1. Mertamisl 1Jid 3aBepUICHUS] CIIOST:
1) OTHAIOT 3MEKTPOHBI; 2) IPUHUMAIOT 3JIEKTPOHBI; 3) OTAAIOT WU IPUHUMAIOT 3JIEKTPOHBL; 4) y
HUX CJION 3aBEPIIEHHBIH.
2. CBs3b B MeTaJUIaX MEXKIY KATHOHAMH OCYIIECTBIISIOT:
1) cBOOOIHBIE AIICKTPOHBI; 2) aHUOHBI; 3) IPOTOHBI; 4) HEHTPOHBI.
3. Camblil IUIACTUYHBIN U3 JparolieHHbIX METAJIOB:
1) cepebpo; 2) mnatuHa; 3) 30510T0; 4) PTYTh.
1. Menap anXUMHUKH CYUTAIA CHMBOJIOM:
1) Benepsr; 2) Mapca; 3) Connia; 4) CatypHa.
5. HaubGonee Markuii MmeTa:
1) xpom; 2) Tutan; 3) MmonubeH; 4) CBUHEIL.
6. HanOonee TyromiaaBkuil MeTamt:
1) Bonbdpam; 2) pTyTh; 3) 30710TO; 4) TUTAH.
7. Metamn, o0aagarolni HaMMEHbIIICH TII0OTHOCTBIO:
1) Hatpuii; 2) 0110B0; 3) cBUHEI; 4) Kene30.
8. Obnagaer HauOOMIBINEH ANEKTPOIPOBOTHOCTHIO:
1) xene3o; 2) 30710T0; 3) amtoMuHuit; 4) cepedpo.
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9. PaccTtaBbTe NEPCUNCIICHHBIC MCTAJIJIBI B TOPAAKC YBCJIUYCHHUA IIJIOTHOCTHU:
1) Menp; 2) xene3o0; 3) cBUHEL; 4) alFOMUHU; 5) 30J10TO.
OTger maiiTe B BUC MMOCICIOBATEILHOCTH ITUGD.

Otsetnl. Tema «IIpocThie BelecTBa — METAILIBI»
1 BapuaHT.

1/2]13[4]5/6/7[8]9

1) 2458

2) X X X

3) | x X X

4) X X

2 BapuaHT.

1| x| x X X| X 421,35

2)

3) X

4) X X

Hopwmsl o11eHOK:

1 BapuaHT. 2 BapuaHT

«5» - 1-2 ommOku «5» - 1-2 ommoOku
«d» - 3-4 omnOku «4» - 3-4 omKMoOKH
«3» - 5-6 omnboK «3» - 5-7 ommboK

IIpomeskyTOUHAs aTTeCTALMS

Bapuanr 1
1.1llecTp 37€KTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJIO€ HAXOAATCA Y aToMa!

1) xnopa 2)kucinopona 3)azora 4)aTrOMUHUS

2. KoBanentHasa MIoJIsApHas CBA3b 06pa3yeT051 MCKAY aTOMaMH
1) Liz0 2) NaS 3) HCl 4)MgF»

3. TaKYIO K€ CTCIICHb OKUCJICHUA, KaK U B SOZ, ccpa UMECT B COCAMHCHHU U
1)K2SO4 2) H,S033) NaS 4) SOs

4. Kakyrohopmynynmeercynbdar-uon?
1) S 2) SOs* 3) SO4> 4) &

5. Kakoe ypaBHEHHE COOTBETCTBYET PEAKLIUU COCTUHEHMS?
1)K2COs + 2HCI = 2KCI + CO2+H20
2)Fex0s + 3H2 = 2Fe + 3H20
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3)CaCOs3 + CO2 + H20 = Ca(HCOs)2
4)4HNO3=4NO2 + O2+ 2H20

6. Beiciuii okcu xumudeckoro aemenTa Nel3 nepuoanueckoit cucremsl J1.1.Meneneena
IIPOSIBIISIET CBOMCTBA:

1. OcHoBHbIE

2. KHUCIIOTHBIC

3. amdorepHbie
4) HeT BEpHOI'o OTBETA .

7. B peakmuto ¢ pa30aBiIeHHOM CEPHON KUCIOTOM BCTYIAET
1) menp 2) 30510TO 3) IIUHK 4) KUCIOPO.

8. ®ynkuuoHanbHyto rpynny ~COOH conepxut:
1)aTrnoBeIi ciupT 2)MeTaH 3)yKCycHas KUCI0Ta 4)aleTuieH

9. BepHbl 11 CIEAYIONINE CYKICHUS O YUCTHIX BEIIECTBaX U CMECAX?

A. MuHepanbHas BOJA SIBJISETCS YUCTHIM BEIIECTBOM.

b. Jlyxu sBJISIIOTCS CMECBIO BEIIECTB.

1)BepHO TONIBKO A 2) BepHO TOJbKO b 3) BepHbI 00a cyxieHus 4) o6a Cyx/1eHHUs HEBEPHBI.

10.MeTamnyeckrue CBOMCTBA y MarHusl BBIPAXKEHbBI CUIIBHEE, YEM Y:
1)0epumus 2)kanus 3) kanbis 4) HaTpUs

B1.B MOPAAKE YBECIUMYCHUA YK CJIa 3JICKTPOHOB BO BHCINHEM YPOBHE PACIIOJIOKCHBI XUMHWYCCKNEC

QJICMCHTLI CIICAYIOIUX PATOB:
1)Br—Cl-F2)C-Si—-Ge3)Al-Si-P4C-N-0O5Te-Se-S

B2. IIpu B3auMo1elCTBUU a30Ta C KaJbLKEM OJIYyYaeTCs COJib, COCTAB M HA3BaHUE KOTOPOM

Cl. DTUIIEHTIUKOIb — ABYXaTOMHBIH CIIUPT, UCIIONB3YETCS B KAUECTBE COCTABHOW 4acTH
aHTH(pU3a —HU3KO3aMep3aoIe )KUIKOCTH. 3alHIIuTe CTPYKTYPHbIE (POPMYIBI IBYX
TOMOJIOTOB STHJICHTJIUKOJIS.
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BapHaHT 2

1.Yuci0 31€KTPOHOB BO BHEIIHEM JIEKTPOHHOM CJI0€ aToMa ¢ 3apsaIoM siapa +9 paBHO
1)12)23)54)7

2. KoBaneHTHas HenossipHas CBsA3b 00pa3zyeTcs MeXIy aTOMaMHU
1)NH32)SO3 3)Al 4) P.

3. Takyto e creneHnb okucienus, kak 1 B NH3 a3ot umeer B coequnennun
1)N203 2) HNO2 3) CasN2 4) Ba(NOs):

4.Kakyro ¢opmyiry uMeeT CyinbPua-uoH?
1) S° 2) SO3> 3) SO42 4) S*

5. Kakoe ypaBHEHHE COOTBETCTBYET pPEAKIIMM 3aMENIECHUs?
1)CO, + C=2CO

2)2H2S + 302 = 2S02 + 2H20

3)2HCI + Ca(OH), = CaClz + 2H20

4)Zn + 2HCI = ZnCl2 + H2?1

6. BaxHeimmM CBOMCTBO ajMasa, Ha KOTOPOM OCHOBAHO €ro MPUMEHEHUE, SIBJISETCS:
1. TyrommaBkocCTh
2. Bricokas TBEpAOCTD

3) Bricokas 31eKTpOonpoBOJMMOCTh

4)TeronpoBOIHOCTh

7. B peakiuio ¢ COJISIHOM KUCIOTOM
1) prytb 2) okcun maraus 3) cepoBofopon 4) cynbdar Gapus

8. ®ynkunoHansHyto rpynny —OH conepxur:
1)>TunoBsiii cnupt 2)MeTaH 3)yKCYCHBIN anbAerua 4)aneTusicH

9. BepHbl 111 cieyroliie CyKAeHUs O YMCTHIX BELIECTBAX U CMECAX?

A. CTeKII0 ABIISETCS CMECBIO BELIECTB.

b. UyryH sIBisleTCSl YUCTHIM BELIECTBOM.

1)BepHO TONIBKO A 2) BepHO TosbKO b 3) BepHBI 00a cyxaenus 4) o6a cyxaeHHsI HEBEPHbI

10.MeTtannnueckre CBOUCTBA Y aJIIOMHUHHS BBIPKECHBI CHIIbHEE, YeM Y
1) natpus 2)06apust 3) 6opa 4) KaabIus
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B1. B nopsiike ymMeHbIIEHMs YnCiIa 3JEKTPOHOB BO BHEITHEM YPOBHE PACIIOJIOKEHbI
XUMUYECKUE NIEMEHTBI CIEAYIOIUX PSIIOB:

HN-O-F2)C-Si—Ge3) Al-Mg-Nad) C—N-0O5)Br—Se—As

B2. Ilpu B3auMoeiicTBUU CepBI C KaTbIIEM MOJTYYaeTCs COJlb, COCTaB M Ha3BaHUE KOTOPOM

Cl. I'nuuepuH — TpeXaTOMHBIH CIIUPT, UCHOJIB3YETCS B MUILEBOM MPOMBIIIJIEHHOCTH, MEIULIMHE,
napdroMepun 1 KOCMETOJIOTHH. 3alUIINTE CTPYKTYPHBIE (OPMYIIBI IBYX TOMOJIOTOB .

OTBeThI
14
2)4
3)3
4)2
5)4
6)4
7)2
8)3
9)1
10)3
B1-35
B2-1,3
C1

CucreMa olleHUBAaHHUS KOHTPOJIbLHOW padoThI:
13 3amaunii

A-3amanud -1 0amn

B-3ananus -26auia

C-3amanus -3 Oauta
Kpurepuii oueHku

15-17 6amnoB- oLleHKa «5»
12-14 6annoB - oeHKa «4»
O-11 OaymoB - oneHKa «3»
Menee 9 0aIoB - OIeHKa «2»
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