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I[Inanupyemsbl pe3yibTAThl 0CBOEHHS Y4eOHOI0 NpeaMeTa.

JINYHOCTHBIE pe3yJbTaThl

® 0CO3HABATh €AMHCTBO U IEJIOCTHOCTH OKPYKAIOIIETO MUPA, BO3SMOXXHOCTH €r0
II03HABAaEMOCTH U OOBSCHUMOCTH Ha OCHOBE JIOCTH)KEHHI HAYKH;

¢ IOCTENEeHHO BBICTPAUBAThL COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HA-
BaTh MOTPEOHOCTH U TOTOBHOCTH K CaMO0OOPa30BaHUIO, B TOM YHUCIIC M B PaMKax CaMo-
CTOSITEIBHOM AEATEILHOCTH BHE IIKOJIBL;

® OIIEHUBATD KU3HEHHBIC CUTYAIMH C TOYKH 3peHUs 0€30macHoro o0pasa *KU3HU U
COXpaHEHHS 3/I0POBbS;

¢ OLEHHMBATH YKOJOTMYECKUI PHCK B3aMMOOTHOLICHUH YeJI0BEKa U IPUPOIBL.

¢ (opMHPOBATH HKOJIOTMYECKOE MBIIUICHUE: YMEHHE OLICHUBATH CBOIO JICATEIb-
HOCTb U MOCTYIIKU JIPYTUX JIIOJIeH C TOYKH 3PCHHUSI COXPAHEHHS OKPY)KAIOIIeH Cpe/Ibl -
rapaHTa >KM3HM U OJiaronosydus Jrojei Ha 3emie.

MeTanpeaMeTHbIe Pe3yJIbTATHI

Pezynamuenvie YY/I.

Obyuarowuiica cmooicem.

1) camocmosamesnbHo onpedenams yeau obyyeHus, cmasums U hopmyaupo8ams Hosble 3a0a4u 8 yye-

2)

b6e u nosHasamenoHoli deﬂmeanocmu, paseusambs momuegbl U UHMepecsl ceoeli no3HasamersbHoU

deamesibHocMu:

aHAJIM3UPOBATH CYIIECTBYIOIINE U IJTAHUPOBATH OyAyllie 00pa3oBaTeIbHbIE PE3YIbTaThI;
UACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOIEMBI U OMPEIEISITh TIIaBHYIO MTPOOIIEMY;
BBIIBUTATh BEPCUU PEILIECHUsI TPOOIEeMBbI, (HOPMYIUPOBATh TUIIOTE3bI, MPEABOCXUINATH KO-
HEYHBIN pe3ynbTarT;

CTaBUThH LIeJIb JIEATEIBHOCTH HA OCHOBE OMpEeAeNEHHON MPOOIeMbl U CYIIECTBYIOIIUX BO3-
MO>KHOCTEH;

dbopmyupoBaTh yueOHbIE 3a/1aUM KaK IIard JOCTHXKEHUS TTOCTABJICHHON IIEJIU JACSITEIbHO-
CTH;

000CHOBBIBATH 11€TIEBBIE OPUEHTUPHI U MPUOPUTETHI CChUIKAMHU Ha I[EHHOCTH, YKa3bIBas U
000CHOBBIBasI JIOTUYECKYIO MOCIEA0BATEILHOCTD I1aroB.

camocmoAamesnibHO naaHupoeamse nymu docmuxceHus ueneﬁ, 8 moOM 4ucse asbmepHamuseHsle,

O0CO3HAHHO 8bI6UPaMb Haubosee sghghekmusHbie cnocobsbl peweHus y4ebHbIX U N03HAB8AMENbHbIX

3a0a4:

OTpeeNATh He0OX0AMMBbIE IeHicTBUE(s]) B COOTBETCTBUU € yUeOHOW U MO3HABATEIbHOM 3a-
Jaueil U COCTABIIATH AJITOPUTM MX BBITTOJTHEHWS,

00OCHOBBIBaTh M OCYILIECTBIISATH BBIOOp HambOosiee 3()(PEeKTUBHBIX CIIOCOOOB pELICHHUs
y4eOHBIX U IMO3HABATEIBHBIX 3371a4;

OTpeNeNATh/HaX0AUTh, B TOM YHCIIE U3 MPEATIOKEHHBIX BapUAHTOB, YCIOBUS JUIS BBIIOJI-
HEHMs y4eOHOM 1 TI03HaBaTeNIbHON 3a1a4H;

BBICTPANBAaTh KU3HEHHbIE TUIaHBI HA KPATKOCPOUHOE OynyIiee (3asiBIATh 1IeJIeBble OpUEH-



3)

4)
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TUPBI, CTABUTh aJCKBATHBIC UM 33Ja4d U MPEAJiarath AeUCTBUS, YKa3bIBas U 00OCHOBBIBAS
JIOTUYECKYIO MOCIEI0BATEILHOCTD 1IaroB);

BbIOUpaTh W3 NPEJIOKEHHBIX BAapHAHTOB M CAaMOCTOSITENILHO HCKaTh CPEICTBA/PECypCHI
JUTSL PEIICHUS 33]1a49H/ TOCTIKCHUS TSI,

COCTaBJIAITh IJIaH PELIeHUs! MpoOJeMbl (BBIMOIHEHHSI MPOEKTa, MPOBEICHHS HCCIEI0Ba-
HUS);

OTIpeeNATh NOTeHIIMAIbHbIC 3aTPYAHECHUS IPU pellleHnH y4eOHOI U Mmo3HaBaTEeNbHON 3a-
a4y U HaXOJMTb CPEJICTBA JJIsl UX YCTPAHEHHUS;

OTIHMCHIBATh CBOW OIBIT, OPOPMIISISI €r0 JJIs TIepeIaud JPYTUM JTFOASIM B BUJIE TEXHOJIOTUU
pelleHus MPaKTUYeCKUX 3a7a4 ONpeAeIeHHOro KJlacca;

TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO WHAMBHUIYAILHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO.

coomHocume ceou delicmeus ¢ rnaaHupyemsimu pesysbmamamu, ocywecmaesiAme KOHmMpOosib ceoell

desamesibHOCMU 8 ripoyecce 0oCMuMceHUsA pe3ysabmama, onpedenams crnocobsl delicmeauli 8 pamkax

npeodnoxeHHoIx ycaosuli u mpebosaHul, Koppekmuposame ceou delicmeusa 8 coomeemcmauu ¢ U3-

MeHAwelica cumyayueli:

OIPEEATh COBMECTHO C IIEJaroroM U CBEPCTHUKAMU KPUTEPUM IIAaHUPYEMBIX Pe3yJIbTa-
TOB U KPUTEPHUHU OLIEHKU CBOEH yueOHOM 1eATeIbHOCTH;

CUCTEMATHU3UPOBATh (B TOM UUCIIE BBIOMPATH IPUOPUTETHBIE) KPUTEPUU TUIAHUPYEMBIX pe-
3yJIbTaTOB U OLICHKU CBOEH JESITEIBHOCTH;

0oTOMpaTh UHCTPYMEHTHI /ISl OLICHUBAHUSI CBOEU JESATEIILHOCTH, OCYLIECTBIISITh CAMOKOH-
TPOJIb CBOCH JAEATEIBHOCTH B paMKax MPEIOKEHHBIX YCIOBHI U TPEOOBaHMIA;

OLICHUBATh CBOIO JIEATEIBHOCTb, apIyMEHTUPYS NPUYMHBI JOCTH)KEHUS WU OTCYTCTBHS
IUTAHUPYEMOT'O PE3ysbTaTa;

HaXOJIUTh JJOCTAaTOYHBIE CPEJICTBA JJIS BHIIOJHEHUS YU€OHBIX JAEHCTBUM B M3MEHSIOLIEHCS
CUTYalluX W/WIIK NPU OTCYTCTBUHU IUIAHUPYEMOTO pe3yJIbTara;

paboTasi O CBOEMY IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYILYIO JIESTEIbHOCTh Ha OCHOBE
aHajan3a U3MEHEHHUW CUTyallud Ui IOJIyYEHUS 3aIUIAHMPOBAHHBIX XAPAKTEPUCTHUK IIPO-
NyKTa/pe3ynbTraTa;

YCTaHaBIMBATh CBA3b MEXK]Y ITOJYYEHHBIMH XapaKTEPUCTUKAMH MPOAYKTA M XapaKTepH-
CTUKAaMHU IpoLecca ACATENbHOCTH U 110 3aBEPLICHUN NEATEIbHOCTH IIPEUIaraTb U3MEHEHUE
XapaKTEPUCTHUK IIpoLiecca U1 MOJyYeHHs YIYyULIEHHBIX XapaKTePUCTHK IIPOIYKTa;
CBEpSITh CBOM JACUCTBUS C LIENbIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH OIIMOKHA CAMOCTOS-
TEJIBLHO.

oueHUBaMb MpPasuUbHOCMb 8bIMOAHEHUA yyebHol 3a0a4u, cobcmeeHHblE BO3MOXHOCMU ee peule-

HUA:

OTIpEeICNATh KPUTEPUHU MPABUIBLHOCTU (KOPPEKTHOCTH ) BHITIOJIHEHUS YUeOHON 3a1auH;
AHAIM3UPOBATH U OOOCHOBBIBATh MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS IS
BBITIOJTHEHHS Y4eOHOM 3a/1a4;

CBOOOJTHO TTOJTH30BATHCSI BEIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH M CAMOOIICHKH, UCXOIS U3
[EJIH ¥ UMEIOIINXCS CPEICTB, pa3uydas pe3yabTaT U CIIOCOObI JEHCTBUIA;

OIICHUBATH MPOJIYKT CBOCH ACSITEIBHOCTU TO 33aJJaHHBIM W/WJIA CAaMOCTOSATEIHLHO OIpese-
JIEHHBIM KPUTEPHUSIM B COOTBETCTBHUH C IIEJIIO JCATEIHHOCTH,

000CHOBBIBATh JOCTH)KMMOCTH II€7TM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHHUX PECYpPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;



buKcUpoBaTh U AHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5) s8s1a0emb OCHo8aMU CAOMOKOHMPOs14A, CAMOOUEHKU, NMPUHAMUA peweHuﬁ u ocywecmesieHUA o0co3-

HAaHHO20 8bI6opa 8 y4ebHOU U NO3HA8aMes1bHOU:

HAOJI0/IaTh U AHATTM3UPOBATh COOCTBEHHYIO YUCOHYIO U IMO3HABATEIBHYIO JACSITEILHOCTD H
JESTEIIbHOCTD IPYTHX 00ydJaIouXcsl B MPOIIECCE B3AUMOIIPOBEPKU;

COOTHOCHTBH PEaIbHBIC U IUIAHUPYEMbIE Pe3yJIbTaThl WHAWBUIYAIBHOW 00pa30BaTebHON
JESTEIIbHOCTH U JCTIaTh BBIBOIBL;

NPUHUMATD PELICHUE B YIYeOHOW CUTYallud M HECTH 32 HETO OTBETCTBEHHOCTD;
CaMOCTOSITEIILHO OIPEIesATh MPUIHHBI CBOETO yCIIeXa MM HeyCleXa W HaXOAHWTh CIIOCO-
OBl BBIXO/Ia U3 CUTYAIlMH HEYCIIeXa,

PETPOCTIEKTUBHO OIPENCATh, KaKhe JCHCTBUS MO PEIICHUI0 Y4eOHOU 3aaadu WM Tapa-
METPBI 3TUX JCHCTBUH MPHUBEIH K MOJYYCHUIO UMEIOLIETOCS POAYKTa YUeOHOM JesiTenb-
HOCTH;

JEMOHCTPUPOBATh TPHEMBI PETYJSAIUN TMCUXO(DHU3UOIOTHISCKIX/ SMOIMOHATBHBIX CO-
CTOSIHHIA 11 JOCTYOKCHHS 3 ¢deKTa ycrnokoeHus (yCTpaHCHHs] dMOIMOHAIBHON HAIpsi-
JKEHHOCTH), 3 deKxTa BoccTaHOBICHHS (OCiHalieHus] MpOsSBICHUM yTomieHus), 3ddexra
AKTUBU3AIMH (TIOBBIIICHHS ICUXO(PU3UOTIOTHYECKON PEaKTUBHOCTH).

Ho3naseamenvnvie YY/[:

Obyuarowuiicss cmodcem:
1) onpedename noHamus, co3oaeames 0b60bWEHUA, YyCMAHABAUBAMb AHA/02UU, KAACCUGUUUPO8AMS,

camocmosamesibHO 8bl6UPAMb OCHOBAHUSA U Kpumepuu 044 KAAcCuguKayuu, ycmaHasausams npu-

YUHHO-CIEOCMBEHHbIE CBA3U, CMPOUMb /102U4ECKOE PACCYHOeHue, YMO3aKoyeHue (UHOYKmueHoe,

8edyKmusHoe, 1o aHas02uu) u 0enams 86l1800bI:

noa0upaTh CIOBa, COMOAYMHEHHBIC KITIOUEBOMY CIIOBY, ONPEICISIONINE €0 MPU3HAKU U
CBOMCTBA,

BBICTPANBAaTh JIOTHUECKYIO LEMOYKY, COCTOSIIYIO U3 KIFOYEBOI0 CJIOBA U COMOAUYMHEHHBIX
€My CJIOB;

BBIJICJIATh OOIIMNA MPU3HAK JBYX MM HECKOJIBKHX MPEAMETOB MJIM SBJICHUN M OOBACHATH
UX CXO/ICTBO;

00BEeTMHATh NPEIMETHI U SIBIICHUS B TPYIIBI MO ONpPEeIEHHBIM NIPU3HaKaM, CPaBHUBATbD,
KJaccu(uIUpoBaTh U 00001aTh (PaKThI U SBICHUS;

BBIJICIIATH SIBJICHUE U3 OOIIETO psijia IPYTHX SBICHUH;

OTIpeNeNATh OOCTOATENBCTBA, KOTOPBIE MPEIIIECTBOBATIN BO3HHUKHOBEHHUIO CBSI3U MEXITY
SIBIICHUSIMU, U3 3TUX OOCTOSITENILCTB BBLACIATH ONPEACISIONINe, CTOCOOHBIE OBITh MPHYH-
HOW JaHHOTO SIBJICHUS, BBISBIISTH IPHYNHBI M CIICJCTBHS SBJICHUN;

CTPOHTH PACCYXJICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM M OT YaCTHBIX
SIBIICHUI K OOIINM 3aKOHOMEPHOCTSIM;

CTPOUTH PAacCyKICHHE Ha OCHOBE CPaBHEHUS IMPEIMETOB U SBJICHUH, BBIIENSAS MPU 3TOM
oO11ye Npu3HaKy;

u3JaraTh MOJy4YeHHYIO MH(OpMAINI0, HHTEPIPETUPYS €€ B KOHTEKCTe pelaeMoil 3a1auu;
CaMOCTOSITENTFHO YKa3bIBaTh HAa HH()OPMAIIHIO, HYKIAIONIYIOCS B IPOBEPKE, MPeIarate u
IPUMEHSATH CI0cO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMAIIUY;

BepOAIM30BaTh SMOIIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE Ha HET0 NCTOYHUKOM;
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OOBSCHATH SBJICHUS, IPOLECCHI, CBA3M M OTHOIIEHUS, BBISBISIEMbIE B XO/€ IMO3HABATEIb-
HOM U HCCIeI0BaTeNbCKON 1eATENbHOCTH (IPUBOJUTH OOBSICHEHHE C U3MEHEHUEM (POpMBI
MPEIICTABICHUS, OOBIICHITH, NETAIM3UPYS WU 0000m1as; 0OBICHATh C 33JaHHOW TOYKH
3peHus);

BBISIBJISITH M HA3bIBaTh MPUUMHBI COOBITHSI, SIBJICHHS, B TOM YKCJIe BO3MOXKHbBIE / HauboJee
BEPOSATHBIC TPUYUHBI, BO3MOXKHBIC TOCJICACTBUS 3aJIaHHON MPUYHHBI, CAMOCTOSTEILHO
OCYIIECTBIISISI IPUYNHHO-CIICICTBEHHBIN aHAN3;

JIeN1aTh BBIBOJ Ha OCHOBE KPUTHYECKOI'O aHaJIM3a Pa3HBIX TOYEK 3pPEHHs], MOJTBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTEIbHO OTyYEeHHBIMU JAHHBIMHU.

2) co3daeamb, npumeHsams u I7p€06p03066160mb 3HAKU U cumeoussl, modenu u cxemol 014 peweHuA

3)

4)

y'-4€6HbIX U rno3HasamesibHeIx 30004:

0003HauaTh CHMBOJIOM U 3HAKOM IPEAMET U/ SIBIICHHE;

OIIPEICTIATh JIOTUYECKUE CBSI3M MEXIy NpeJMeTaMH W/WIN SBICHUSMH, 0003HAYaTh JaH-
HBI€ JIOTUYECKHE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;

CO371aBaTh a0OCTPAKTHBIN MJIM PEANbHBINA 00pa3 MpeaMeTa /Wi sIBICHUS;

CTPOUTH MOJIEIIB/CXEMY Ha OCHOBE YCJIOBHH 33aa4H /UM CIIOco0a ee pelIeHus;

co3/1aBaTh BepOasbHbIC, BEIICCTBEHHBIE M MH(POPMAIIMOHHBIC MOJICIH C BBIICIICHUEM CY-
IIECTBEHHBIX XapaKTEPUCTHK OOBEKTa Ul OMpEAeTICHUs crnocoba pemeHus 3a1a4 B CO-
OTBETCTBUH C CUTYaIHEH;

peoOpa30BBIBaTh MOJAEIH C IENBIO BBISBICHUS OOIIUX 3aKOHOB, ONPEIEISIONNX TaHHYIO
MPEAMETHYIO 00J1acTh;

HEepPEBOANUTH CIIOKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MH(POPMAIHIO M3 TPpadUdecKoro
Wi GOpMaATM30BAaHHOTO (CHMBOJIBHOTO) MIPEICTABICHHS B TEKCTOBOE, M HA000POT;
CTPOUTH CXEMY, JITOPUTM ACHCTBHUS, UCIIPABIIATH WIM BOCCTAHABIMBATh HEU3BECTHBIN pa-
HEe aliTOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUA 00 00beKTe, K KOTOPOMY IPUMEHSIETCS all-
TOPHUTM;

CTPOMTH J0KA3aTENIbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;
aHAIN3UPOBATH/pe(IIEKCUPOBATh OMBIT pa3pabOTKU U peau3alny y4eOHOTo MpoeKTa, uc-
ClIeZIoBaHUs (TEOPETUUYECKOT0, SMIIMPUUECKOr0) Ha OCHOBE MPEUIOKEHHONW MpOOIeMHOM
CUTyallud, TIOCTAaBJICHHOM WeNW W/WIM 33JaHHBIX KPUTEPUEB OLIEHKU MPOIYyK-
Ta/pe3ynpraTa.

Ocyu;ecmsnﬁmb CMbIC/1080€ YmeHue:

HaXOJIUTh B TEKCTe TpeOyeMyro MH(opMaIuio (B COOTBETCTBUHU C LEJISIMU CBOCH JeaTenb-
HOCTH);

OPHUEHTHUPOBATHCA B COACPKAHUU TEKCTA, IIOHUMATh LEJIOCTHBIA CMBICI TEKCTa, CTPYKTY-
PUPOBATh TEKCT;

yCTaHaBJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOIIECCOB;
PE3IOMHUPOBATh INIABHYIO UICHO TEKCTA,

npeoOpa3oBbIBaTh TEKCT, «IIEPEBOMAS» €ro B JIPYTyI0 MOAAIBHOCTb, MHTEPIPETHPOBATH
TEKCT (XYJIO’KECTBEHHBIM M HEXYJ0KECTBEHHbIH — Yy4eOHBIM, HayYHO-TIOMYJISPHBIM, HH-
dopmarroHHbIi, TekcT non-fiction);

KPUTUYECKH OIICHUBATh COJIepKaHue U (opMy TEKCTa.

rNPpUMeHAMb 3Kos10eu4Yeckoe MbllsieHUe 6 nosHasamesoHol, KOMMyHUKGmUSHOU, COL{UGﬂbHOU

NpaKkmuke u npogeccuoHanbHoU opueHmayuu:



OINPEACIIATh CBOC OTHOLIEHHUE K IPUPOJHON CPELE;

aHAJTM3UPOBATh BIUSHUE YKOJIOTHUYECKUX (PAKTOPOB HA Cpeay OOMTaHMS KHUBBIX OpraHM3-
MOB;

IIPOBOJIUTH IPUYMHHBIA U BEPOSATHOCTHBIM aHAIIN3 DKOJOTUYECKUX CUTYaLUH;
IPOTHO3UPOBATh U3MEHEHUS CUTYalluH IPU CMEHE ACUCTBUS OHOTO (akTopa Ha JeHCTBHE
npyroro ¢hakropa;

pacpoCTpaHATh HKOJIOTUYECKUE 3HAHUS U y4aCTBOBATh B IPAKTHUYECKUX JAEJIaX 110 3aIUTE
OKpYKarollEe Cpeibl;

BBIpaXKaTb CBOE OTHOUICHHME K IPUPOJE YEpe3 PUCYHKU, COUMHEHUS, MOJCIIN, IIPOEKTHBIC
paboTHI.

5) osnadems Kyanbmypoli GKMUBHO20 UCMOAb308AHUSA C108apeli U Opy2ux MOUCKOB8bLIX CUCMeM:

OIpesieNATh HE0OX0AMMbIE KITFOUEBbIE TIOUCKOBBIE CJIOBA U 3aIPOCHI;
OCYILIECTBIIATh B3AUMOJCHCTBHUE C DIEKTPOHHBIMU IIOUCKOBBIMU CUCTEMAaMHU, CIIOBApsMH;
(GopMHUPOBATh MHOYKECTBEHHYIO BBIOOPKY U3 MOHUCKOBBIX MCTOYHHUKOB JUIsl OOBEKTHBH3A-
LIUN PE3YJIbTATOB ITIOUCKA,

COOTHOCHTB IIOJIy4YEHHBIE PE3YJIBTAThI IOUCKA CO CBOEH JESTEIBHOCTD

Kommynuxamuenwvie YY/I:

Obyuarowuiicsa cmooicem.

1) opaaHuzosbisamo yyebHoe compyOHU4EeCmBo U COBMECMHYIO 0eamesnbHOCMb € yYumenem u ceep-

CMHUKamu; pabomams UHOUBUAYAsIbHO U 8 2pyrnre: HaXxo0ums obuwee peweHue U paspeuwidms KOH-

hAAUKMbI HO OCHOBE CO2/10C08AHUA MO3UYULl U y4ema uHmepecos; (hopmyauposams, apeymeHmupo-

80dMb U omcmaueame ce0e MHeHuUe:

OIpeNieNIATh BO3MOXHBIE POJIM B COBMECTHOMN JEATEIbHOCTH;

UTpaTh OINPEAEICHHYIO POJIb B COBMECTHOM €ATEIBHOCTH;

IPUHUMATD MO3ULUI0 COOECETHUKA, TOHUMasl O3UIUIO APYroro, pasjinyarb B €ro peuu:
MHEHHE (TOUYKY 3peHus), J0Ka3aTelbCTBO (apryMeHThl), (aKThl; TUIIOTE3bl, AaKCHOMBI, TE€O-
puH;

OTIpEENATh CBOU JEHCTBUS U IEUCTBUS NMapTHEPA, KOTOPBIE CIIOCOOCTBOBANIN WJIM MPEIAT-
CTBOBAJIM IPOJYKTUBHONW KOMMYHHUKAIIIH;

CTPOUTH MO3UTUBHBIEC OTHOLIEHHUS B Ipoliecce yueOHOH U O3HABATEIbHOM JesITeIbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaMBaTh CBOK TOUKY 3pPEHMS, B JAMCKYCCUU YMETH
BBIJIBUT'aTh KOHTPApPryMeHTHI, epedpa3upoBaTh CBOKO MBICIb (BJIaJI€HUE MEXaHU3MOM K-
BHBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABAThH OLIU-
0GOYHOCTH CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

npejiaraTh albTEPHATUBHOE PEIIEHHE B KOH(DIUKTHOM CUTYyallUN;

BBIJIETISATH OOIILYIO TOUKY 3PEHHSI B TUCKYCCHH;

JIOTOBAapMBATHCS O MPABUIIAX U BOIMpPOcaX JJIsi OOCYKIEHHUS B COOTBETCTBHH C IMOCTABIICH-
HOH Tepe. TPYIIon 3a7a4eit;

OpraHM30BBIBAaTh y4eOHOE B3aMMOJIEHCTBHE B Ipymie (ONpeaensTs oOlue e, pacipe-
JENATH POJIU, TOTOBAapUBATHCA APYT € APYTrOM H T. 11.);

YCTpaHATh B paMKax JHajora pa3pbiBbl B KOMMYHHMKAIUU, 00YCIOBIEHHbIE HETOHUMAaHU-
€M/HETIPUATHEM CO CTOPOHBI cOOeCeTHNKA 3a71auu, (POPMBI WM COJIEpKAHUS AUAJIOTa.
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2) OCO3HAHHO UCnosb3oeame peyesvie cpedcmea 8 coomeemcmauu ¢ 3adayeli KOMMYHUKauyuu 0114 8bl-

paxceHuUs ceoux 4yyecms, moicaeli u nompebHocmell 008 NAAHUPOBAHUA U peaynayuu ceoeli des-

mesnbHOoCMU; 8aa0eHuUe ycmHoU U nucbMeHHOU peybto, MOHO102UYeCcKol KOHMeKCMHoU peybio:

OIpeseNATh 3a7jayy KOMMYHHUKAIMHY U B COOTBETCTBUHU C HEW OTOMpATh peUueBbIe CPE/ICTBA;
OoTOMpaTh W HCIIOJIb30BaTh PEUEBBIE CPEACTBA B IPOLIECCE KOMMYHHKAIMH C JIPYTUMHU
JFOBMU (JIMAJIOT B Mape, B MaJIOW TpyIIe U T. 1.);

NPECTaBIATh B YCTHOW HJIM MUCHMEHHOW (OpMe pa3BEepHYTHIN IJIaH COOCTBEHHOW Jesi-
TENbHOCTH;

coOnroaaTh HOPMbI ITyOIMYHON peuyH, perjjaMeHT B MOHOJIOI€ U JIUCKYCCUU B COOTBETCT-
BUM C KOMMYHUKAaTUBHOM 3a/1auen;

BBICKa3bIBaTh U1 OOOCHOBBIBATh MHEHHUE (CY)KJIEHHE) U 3allpalliBaTh MHEHUE IapTHepa B
paMKax quaora;

IPUHUMATh PELIEHHUE B XOJI€ AUAI0ra U COIJIacoBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh NMUCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTMHAJIbHBIE TEKCTHI C MCIIOJIb30BAaHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;

MCII0JIb30BaTh BepOabHbIE CPEACTBA (CPEACTBA JIOTUUECKOW CBSA3M) JJIs BBIIEICHUS CMbI-
CJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

UCIIOJIb30BaTh HEBEpOAlbHBIE CPEACTBA WM HarJIsgHble MaTepuaibl, MOATOTOBIIEH-
HbIE/OTOOpaHHBIE MTOJT PYKOBOACTBOM YUUTEIIS;

JIeJIaTh OLICHOYHBIN BBIBOJ, O JOCTH)KEHHUHU LEJIM KOMMYHHKALMKM HEIOCPEACTBEHHO IOCIE
3aBEpLICHUS] KOMMYHUKATHBHOI'O KOHTaKTa U 0OOCHOBBIBATh €TO0.

3) paseuseame KomrnemeHmHocmu e obaacmu ucnosnb308aHUSA UHd)OpMCIL{UOHHO-KOMMyHUKCIL{UOHHbIX

mexHonoauli (Ganee — NIKT):

IeJICHANPABICHHO WCKaTh W HCIIOJIb30BaTh HMH(OPMAIIMOHHBIE PECYPChl, HEOOXOAUMBIC
JUIs pelleHns y4yeOHBIX U IPAaKTUYEeCKHX 3a/1a4 ¢ momouisio cpeacts UKT;

BbIOMpaTh, CTPOUTH U HUCIIOJIb30BAThH a/IEKBAaTHYI0 MH(POPMAIIMOHHYIO MOJIENb ISl IEpeaa-
YM CBOMX MBICIIEH CpelCTBAaMM €CTECTBEHHBIX U ()OPMAJIbHBIX SI3bIKOB B COOTBETCTBUHU C
YCIOBUSIMU KOMMYHUKAIINH;

BBIIEATh MH(GOPMALIMOHHBIN aCHeKT 3aJaul, ONepUpOBaTh JaHHBIMH, UCIIOJIb30BATh MO-
JIeb PELICHUs 3a/1a4H;

HCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUY (BKJIIOUYasl BHIOOP a/1eKBAaTHBIX 3a/laye UHCTPY-
MEHTAJIbHBIX MPOrpaMMHO-ANMNapaTHBIX CPEJICTB U CEPBUCOB) ISl pelIeHUs] HH(POpMaLU-
OHHBIX 1 KOMMYHHMKAIIMOHHBIX YU€OHBIX 3aJ1a4, B TOM UHCJIE: BBIYMCIIEHUE, HATUCAHUE MTH-
ceM, COYMHEHUH, TOKJIa0B, pedepaToB, CO3JaHUE MPE3EHTALMN U JIp.;

MCIOJIb30BaTh NHPOPMAIUIO C YIETOM 3TUUYECKUX U MTPABOBBIX HOPM;

co3/1aBaTh MH(POPMALMOHHBIE PECYpChl pa3HOTO THIA U AJIS PA3HBIX ayIUTOPHH, coOIIIO-
JaTh MHPOPMAIIMOHHYIO TUTHEHY U NpaBuia HHYOPMALIMOHHONW O€30MacHOCTH.

HpenMeTHme PeE3yabTaThbl

Bbll’lyCKHuK Haydyumcs.:

XapaKTEPHU30BaTb OCHOBHBIC METO/IbI ITIO3HAHUS: Ha6J'II021€HI/Ie, HU3MEPCHUE, OKCIICPUMCHT,
OIMCHIBATh CBOMCTBA TBépIILIX, KUIKHUX, ra3006pa3HHx BCIICCTB, BBIACIIAA UX CYHICCT-
BCHHBIC ITPU3HAKHU,

PacCKpbIBATb CMBICI OCHOBHBIX XUMHWYCCKUX MOHSATHH «aToM», «MOJICKYJIa», «XAMHYECKUMN



AIIEMEHT», «IIPOCTOE BEILECTBO», «CJIOXKHOE BEIIECTBO», «BAJIEHTHOCTBY, «XMMHUYECKAs
peaxus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

PACKpBIBATh CMBICII 3aKOHOB COXPAaHEHMs MACChl BELECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOM TEOPUH;

pas3nyaTth XUMUYECKUE U (PU3NUECKUE SABICHHUS;

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMysam;

OIpeNeNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHMSIX;

OIpeNeNATh THIl XMMUYECKUX peaKIuii;

Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX pEaKLIU;

BBISIBJISITH IIPU3HAKH, CBUJIETENIbCTBYIOIIME O IMPOTEKAHUU XMMHUUYECKON peakluy IpH BbI-
MIOJIHEHUU XUMUYECKOTO OIBITA;

COCTaBJIATh (POPMYIIbI OMHAPHBIX COEINHEHUH;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIMA;

coOnroaaTh npaBuiia 6€30MacHOi paboThI IPU MPOBEAECHUHN OIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYIOBaHUEM U TIOCYIOM;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;
BBIYUCIISITH KOJIMYECTBO, 00BEM MIIM MAcCy BEIIECTBA IO KOJIMYECTBY, 00BEMY, Macce pea-
TEHTOB WM MPOJYKTOB PEaKLUu;

XapakTepu3oBaTh (PU3MUECKHUE M XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KHCIOPOJa U
BOJIOPOJIa;

H0JIy4aTh, COOMPaTh KUCIOPOA U BOJIOPO;

pacro3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIE BEMIECTBA: KUCIOPO/I, BOJOPO/I;
PacKpbIBaTh CMBICI 3aKOHA ABOTraipo;

PaCKpBIBATh CMBICII TOHATUHN «TETIOBOM 3PPEKT peakiumn», «3K30TepMUYECKIE PEAKIIN,
«GHJOTEPMHUYECKHE PEAKIIUN»;

XapakTepu3oBaTh (PU3NYECKHE U XUMHUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN PACTBOPEHHOT'O BEILIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

XapaKTepu30BaTh (PU3MUECKUE U XMMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOpPraHHUYe-
CKHMX BENISCTB: OKCHJIOB, KMCIIOT, OCHOBAHHI, COJICH;

OTpeAeNATh NPUHAIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJ1acCy COESAMHEHMI;
COCTaBJIATH (POPMYIIBI HEOPTaHUYECKUX COEIMHEHUN N3YUYEHHBIX KIIACCOB;

IIPOBOAMTDH ONBITHI, MOATBEPHKAAIOIINE XUMUUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOP-
TFaHUYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IYTEM PacTBOPBI KUCIIOT U IIEI0YeH 10 M3MEHEHNI0 OKPACKU WH-
JTUKATOPA;

XapaKTepu30BaTh B3aUMOCBS3b MEX/1Y KJIacCaMHU HEOPTraHUUECKUX COEIMHEHMI;
pacKpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA;

OOBSICHATH (PU3NYECKUN CMBICII aTOMHOTO (ITOPSIKOBOTO) HOMEpa XUMHUYECKOTO JIEMEHTA,
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HOMEpPOB TIpPYINbl WU IMEpUOJA B IMEPUOJUYECKON CHUCTEME XHUMHYECKHX 3JIEMEHTOB
JI.1. MeHneneena;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJie-
JIax MajbIX NEPUOJIOB U IJIaBHBIX MMOArPYIIIL,

XapaKTepu30BaTh XUMUYECKHE JIEMEHTHI (0T BOJOPOa 0 KajbIUsl) HA OCHOBE MX IOJIO-
)KeHus B nepuonudeckoi cucreme JI.M. MenzaeneeBa u 0coOEHHOCTEH CTPOCHUS MX aTo-
MOB;

COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB NEPBBIX 20 3JE€MEHTOB MEPUOJUYECKON CHCTEMBI
J.W. Menneneena;

PacCKpbIBaTh CMBICII IOHATHUN: «XUMHUYECKAs CBS3bY, «QJIEKTPOOTPULATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DM3MUECKHUX CBOWCTB BEIICCTB OT THIA KPUCTALTUICCKON
peETKY;

ONPEAENATh BUJ XUMUYECKON CBSI3M B HEOPIraHUYECKUX COCIMHEHUSIX;

M300paxaTh CXEMbl CTPOEHHUsS BEIIECTB, OOPa30BAHHBIX PAa3HBIMU BHUAAMU XHUMUYECKUX
CBsI3€H;

PacKpbIBaTh CMBICI NOHATUN «HOH», OKUCIUTENbY», «CTENEHb OKUCICHUS «BOCCTAaHOBU-
TEJIbY», KOKUCIIECHUEY», BOCCTAHOBJICHUEY;

ONPEAEINIATh CTENEHb OKUCIICHUS aTOMA JIEMEHTA B COCIMHECHU Y,

MIPOBOJUTH PEAKIMHU, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BELIECTB;
ONpeNENsATh OKUCIUTENb U BOCCTAHOBUTEIIb;

COCTaBJISITh YPABHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX PEAKIIMIA;

KJIACCHU(UITUPOBATH XMMHUECKUE PEAKIIUU 10 PA3IUIHBIM ITPU3HAKaM (YUCIIO M COCTaB HC-
XOJIHBIX BEIIECTB U MPOAYKTOB PEAKIINH, TEIIOBOM 3PPEeKT peakiun);

XapaKTePU30BaTh B3aUMOCBS3b MEXY COCTAaBOM, CTPOCHHEM U CBOMCTBAMH HEMETAJIJIOB;
MPOBOAMTD OMBITHI MO MOJYYCHUIO, COOMPAHUIO U U3YYCHHIO XMMHUYECKUX CBOMCTB razo-
00pa3HbIX BEHIECTB: KUCIOPO/Ia, BOAOPO/A;

pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIBINA T'a3 B aMMHUaK;
XapaKTePU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIOB;
OLICHUBATh BJIIMSHUE XUMHUYECKOTO 3arps3HEHUS] OKPYKAOUIEH Cpellbl HA OPraHUu3M 4Yeso-
BEKA;

T'paMOTHO O6paH_IaTLC$I C BEIIIECTBAMHU B IOBCEAHEBHOM JKU3HU.

Bbmycmmk noJiydum 603MO)NCHOCHMb HAYUUMbCA?

8b1068UCAMb U NPOGEPSIMb IKCHEPUMEHMATLHO SUNOME3bl 0 XUMUYECKUX CEOUCMEAX 6e-
wecme Ha 0CHOBe UX COCMABA U CMPOEHUsl, UX CNOCOOHOCMU 6CMYNAMb 6 XUMUYecKue pe-
axkyuu, o xapakxmepe u npoOyKmax pasiuiHblX XUMULECKUX PeaKyull;

Xapakmepuzoeams eewecmea no cocmasy, CMpOeHuro U CEOUCMEAM, YCMAHABIUBANb
APUYUHHO-CIeOCMBEHHbIE C8A3U MENHCOY OAHHbIMU XAPAKMEPUCMUKAMU BeUecmEd;
NPOCHO3UPOBAMb CHOCOOHOCMb 8eujecmea NpPosGIams OKUCTUMENbHbIE UTU 80CCIMAHO8U-
mesbHble COUCMBA ¢ YUEMOM CmeneHell OKUCIEHUS dTIEMEHMO08, BX00AWUX 8 €20 COCMA8;
COCMAsIsimb YpagHeHUsi peakyuil, COOMEemcmaylouwux nociedo8ameibHOCMU npespauye-
HULl HeOP2aHUYeCKUX 8eujecms pasiuiHblX K1accos,

UCNONb308aMb NPUOOPEMeHHble 3HAHU OIS IKOIOSULECKU 2PAMOMHO20 NOBEOeHUsl 8 OK-
pyarcarowell cpeoe;
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® UCNONBL306aAMb NPUOOPemeHHble KloUesble KOMNeMeHYUuu Npu GbINOJHEHUU NPOEKmos U
VUEOHO-UCCIe008aMENbCKUX 3a0ad NO U3YYEHUIO CBOLCMS, CNOC0O08 NOLYYeHUsl U PACHO-
3HABAHUS BEWECE;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax;

® Kpumuuecku OMHOCUMbCA K NCEBOOHAYYHOU UHGOpMayuu, HedobpocosecmHoll peKiame 6
cpeocmeax Maccosol uHgopmayuu;

® 0CO3HA6AMb 3HAUEHUEe MeOPeMUeCKUX 3HAHUL N0 XUMUU OISl NPAKMUYECKOU OessmelbHO-
cmu yenosexa;

® co30asamov MoOenU U cxemul 0I5 peuleHus: y4eOHbIX U NOZHABAMENbHBIX 3a0al,

® NOHUMAMb HE0OX0OUMOCb COONIO0EHUsL NPeONUCAHUL, NPedacaemMblx 8 UHCIMPYKYUIX NO
UCNONB308AHUIO IEKAPCME, CPEOCE ObIMOBOU XUMUU U OP.

Conep:xanue yueOHOro nmpeamera.
8 ka1
Tema 1. [lepBoHauyabHble XUMHYECKHE MOHATHS. (22 yaca)

Tena u BemectBa. CBOMCTBa BellecTB. DTaJOHHbIE (PU3MYECKHE CBOWCTBA BellecTB. Mare-
puanga u MatepuaioBesreHue. Posib XUMUM B KH3HM COBpPEMEHHOro obiectBa. OTHoLIeHHEe 00-
IIECTBA K XUMHUH.: XeMOPUIHA U XeMOohoOusi.

Mertoabl u3ydenus xumuu. Habmronenue. Dxcnepument. MogenupoBanue. Mozenu mare-
pHUAaIbHBIE U 3HAKOBBIC WIM CUMBOJIBHBIE.

I'a3bl. XKunkoctu. TBepapie BeniecTBa. B3auMHble Mepexoapl MEXAY arperaTHbIMH COCTOS-
HUSIMH BEIECTBA: BO3TOHKa (CyOnIMManus) u JecyOonumanus, KOHACHCAus U UCTIapeHHe, Kpu-
CTaJUIA3alus U IJIaBJICHUE.

®usnueckue sBiaeHUs. YucTele BellecTBa U CMeCH. ['OMOreHHbIE U T'€TEPOreHHbIE CMECH.
CwMmecu razooOpasHble, xuakue, TBepabie. CrnocoObl pa3/ieieHusl cMecei: eperoHKa Win Juc-
TWIISIMS, OTCTauBaHMe, (WIBTPOBAHHME, KpPUCTAIM3AlMs, BbIIapuBaHHe. Xpomarorpadus.
[TpumeHeHue 3TUX cr1ocoOOB B 1a0OPAaTOPHOM MPaKTUKE, Ha MPOU3BOJACTBE U B OBITY.

XVMHYECKHUE JIEMEHTBI. ATOM U MOJeKyJbl. IIpocTeie u cioxHble BemecTBa. AJIOTPONIs
Ha mpumepe kuciopoaa. OCHOBHBIE MOJIOKEHHS] aTOMHO-MOJIEKyJsipHOro yueHus. Mounbl. Berme-
CTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHSL.

3HaKku (CUMBOJIbI) XUMHUYECKUX 3J1eMeHTOB. VH(popMalius, KOTOpyt0 HECYT 3HAKU XUMHUYe-
CKHUX 3JIEMEHTOB. OTHMOJOIHMS Ha3BaHUN HEKOTOPBIX XMMHYeckux saemeHtoB. [ICXD JI.U.
MenneneeBa: KOpOTKONIEPUOIHBIM U JUIMHHONIEPUOAHBIN BapuaHThl. [lepnonsl u rpynmsl. I'nas-
Has 1 noOoyHast moarpymniel. OTHOCUTENbHAs aTOMHAsl Macca.

Xumnueckue Gopmyibl. Maaekcs u koapdunmentsl. OTHOCUTENbHAS MOJEKYJIsIpHAs Mac-
ca. MaccoBas 10711 XMMHUYECKOI0 3JIeMEeHTa B coeinHeHuu. MHpopmanus, KOTopyto HECyT Xu-
MUYeCKHe (POPMYIIHI.

BanentHocts. CTpykTypHBIE HOPMYIIBI. XUMHUECKUE DJIEMEHTHI C TIOCTOSSHHOW M TIepEMEH-
HOM BaJIeHTHOCTBI0. BbIBO/ (hopMyIbl coeTuHEHMs 110 BalleHTHOCTH. OnpeiesieHre BaleHTHOCTH
XUMHUYECKOTo 3jeMeHTa 1o ¢opmyiie BemiecTBa. CocTaBieHUe Ha3BaHUM COEAMHEHM, COCTOSI-
IIMX U3 ABYX XUMHUYECKUX DJIEMEHTOB, 110 BaJIECHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

XuMuueckue peakiuu. PeareHTsl M nIpoayKThl peakuuu. [Ipu3Haky XMMHUYECKUX peakLui.
VYcnoBus ux NpoTeKaHus U NpeKpauieHus. Peakunn ropeHus. OK30TEpMUYECKUE U DHIOTEPMHU-
YECKUE PEAKLIUH.
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3akoH COXpPAaHCHUSA MACChI BCIHICCTB. XuMHUYecKre YpaBHCHHUA. CocraBiieHHe XHUMHUYECKUX

ypaBHeHHA. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.
Knaccugukarnus XUMUYeCKUX peakiuii 0 COCTaBy U YUCIY pEareéHTOB U MPOAYKTOB. THIIBI

XUMHNYCCKUX peaKHHﬁ. PeaKHI/II/I COCIUHCHUS, Pa3JIOKCHU, O6M€Ha, 3aMCIICHUA. KaTaJmaaTopr

M KaTaJius.

JdemMoHcTpaumu.

Kounexmum MmaTepranoB U U3AETUH U3 HUX.

Mopenu, UCIIONIb3yeMble Ha YpOKax (pU3UKH, OMOIOTUN U reorpadui.
OO0beMHbIEe U HIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XUMHUECKUX BEILIECTB.
Mogenu KpucTalIn4ecKiX perieTok.

Cobupanue mpubopa s MOTyISHHsI Ta30B U MPOBEPKA €0 Ha TEPMETHYHOCTD.
ArperaTHble COCTOSIHHS BOJIBL.

Pa3znenenne AByX HECMEIIMBAIOIIMUXCS >KUIKOCTEH C MOMOIIbIO JEIUTEIHHOU BO-
POHKH.

YcTaHoBKa U1l UIIBTPOBAHUSA U €0 padoTa.

YcTaHoBKa /17151 BRITApUBAHUS U €T0 padoTa.

[Toptpetsi n.4. bepuennyca u J[.11. Menneneesa.

KoHncTpyrnpoBanue mapocTep>KHEBbIX MOJIECH.

BzaumopeiicTBre COJITHON KUCIIOTHI C IUHKOM.

[Tomydyenue ruapokcuaa Mmeau (2) v ero pa3ioxKeHue Mpu HarpeBaHUH.

JlabopaTopHble ONBITHI.

1.

NOoOUAs WD

©

O3HakoMJIEHHE ¢ KOJUIEKIHEeH 1a00paTOpHOM MOCY/IbI.

[TpoBepka mpubopa AJis MOTyUYEHHUs Ta30B Ha TEPMETUYHOCTD.

[TpuroTtoBneHne reTepOreHHO cMecH OPOIIIKOB CEPHI U JKeNe3a U UX pasJieieHHe.
BzanmopeiicTBie pacTBOpOB XJIOpUAa HATPUsI U HUTpaTa cepedpa.

[Tomyuenue rugpokcuaa Menu (2) u ero B3auMOJICHCTBUE ¢ CEPHON KUCIOTOM.
BzaumopeiicTBre pactTBopa colibl ¢ KUCIOTOM.

[TpoBepka 3aK0HA COXpPAHEHHSI MAcChl BEIIECTB HA TIPUMEPE B3aHMMOCHCTBHSI IEIIO-
YU U KHUCJIOTHI.

Paznosxenue nepokcuaa BOJAOPO/Ia C TOMOIIBIO OKCHAAa MapraHia (4).

3aMeleHue Kene30M MeIM B METHOM KyIopoce.

IIpakT4yeckune padoThl.
1. IlpaBuna TeXHUKU OE30MACHOCTH U HEKOTOpbIE BUIBI pabOT B XMMHUYECKOH jaboparo-

pun (kabunere xumun). 2. Habmrogenue 3a ropsimeii cBedoid. 3. AHaJIN3 TOYBHI.

Tema 2. Baskneiilmue npeacraBuTe/ Il Heopranudeckux seulecrs. KojmmuecrBeHHbIe

OTHOILIEHHMSI B XUMMH. (25 yacoB)

CocraB Bo3ayxa. [lonsTue 06 0ObeMHOH /10JI€ KOMIIOHEHTa MPUPOJTHON ra30BONH CMECH —
BO31yXxa. Pacuer 00beMa KOMIIOHEHTA T'a30BOM CMeCH 10 €ro 00bEeMHOM J051e 1 HA00OPOT.
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Kucnopoa. O3on. Ionyuenue xucnopona. Cobupanue u pacrno3HaBaHHE KUCIOpoAa. Xu-
MUYECKHE CBOMCTBA KHUCIOPOJA: B3aUMOJEHCTBUE C METAUIaMH, HEMETANIAMU U CIIOKHBIMHU
BeulectBamiu. [Ipumenenue kucinoponaa. KpyroBopor kuciaopojia B Ipupo/ie.

Oxkcuppl. OOpa3oBaHue Ha3BaHUI OKCHIOB M0 uX popmynam. CocraBieHue GopMyn OKCU-
JI0B 110 Ha3BaHUsAM. [IpencraBurenu okCUI0B: BOAA, YTJIEKUCIIBIN I'a3, HETAIlEHasl U3BECTb.

Bonopoa B npupone. Pusnueckue 1 XMMUYECKHE CBOMCTBA BOJOPOJA, €r0 MOIYYEHUE U
IIPUMEHEHUE.

Kucnotsl, ux cocraB u kinaccupukanus. Maruburopsl. Tabnuma pactBopumoctu. ComnstHas
Y CepHasi KUCJIOThI, UX CBOWCTBA U IPUMEHEHHUE.

Conu, ux cocraB u Ha3zBanus. PactBopuMocTs coneit B Boje. IIpencraBurenu comnei: xio-
pun Hatpus, KapOoHat HaTpus, pocdart KabLus.

ITocrosiunass ABoraapo. KonuyectBo BemecrBa. Monb. Moisipas macca. KpaTtHele enu-
HULBI U3MEPEHHS KOJIMYECTBA BEIECTBA — MUJUIMUMOJb U KUJIOMOJb, MAJUIMMOJISIPHAs U KUJIO-
MOJISIPHAsI MacChl BELLIECTB.

PacueTsl ¢ UCIONB30BaHUEM MOHATUN «KOJIMYECTBO BEUIECTBA», «MOJISIPHASI MACCa», «I10-
CTOsIHHAs1 ABOraapo».

3akoH ABorazipo. Mossipablid 00beM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS TIJIOTHOCTD
OJIHOTO Ta3a I0 JIPyroMy.

. KpaTHble eaunHuIIbI HU3MEPEHUs KOJIMUYECTBA BEIIECTBA —MWJIJIUMOJISIPHBIA U KUJIOMOJISAP-
HBII 00bEMBI Ta30B.

PacueTsl ¢ UCIOJIb30BaHUEM NOHATHI «KOJUYECTBO BEILIECTBA», «MOJSIPHAS Maccay, «Mo-
JSIPHBIN 00BEM ra30B», «UUCIO ABOTAIPON.

I'unpocdepa. Kpyrosopot Boasl B nmpupoje. Puznueckue 1 XUMUYECKHUE CBONCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBaHust, ux coctaB. PacTBopuMOCTs OCHOBaHUiA B Bojie. MI3MeHeHHEe OKpacKu WHIUKA-
TOPOB B 11I€JI0YHON cpene. [IpeacraBurenu menoyeil: THAPOKCHUIbI HATPUS, KaJIus U KaJIbLIUS.

PactBopurens n pactBopeHHOe BemecTBo. PactBopel. PacTtBopenue. I'maparsl. MaccoBas
JI0JI pacTBOPEHHOTr0 BellecTBa. PacueTsl, CBA3aHHBIE C HCIIOJIB30BAHMEM IOHATUS»MACCOBAs
JI0JIs1 PACTBOPEHHOTO BEILIECTBAY.

JleMoHCTpAaLUK.
e [lonydenue Kucmopoaa paszyioKEHUEM MEpMaHTaHaTa Kajdus U MEPOKCHIA BOJIOPO-
za.
e (CobOupaHue METOJIOM BBITECHEHHS BO3/IyXa U BOJIBI.
e Pacrno3HaBaHue KUCIOpOAa.
e Topenue maruus, xxesnesa, yris cepbl u pochopa B Kucmopoie.
o KomneKnus OKCHIOB.
e [lomyuenue, coOupanue, pacrio3HaBaHUE BOJAOPO/IA.
e ['openue Bogopoa.
e BsaumoneicTsre BOAOPOJA C OKCUIOM MEJH.
e Komiekius MUHEPATbHBIX KUCIIOT.
o [lIpaBuio pa3daBieHuUsI CEPHOI KUCIOTHI.
o Konnekuus coneu.
e Tabunuiua pacTBOPUMOCTH OCHOBaHMI, KHCIIOT U COJIEl B BOJIE.



13

® HCKOTOpI)IC METalJIbl, HEMCTAJIJIBI U COCANHCHNA KOJIMYECTBOM BCIICCTBA B 1 MOJIb.

o KoJuieknusa OCHOBaHUH.

JlaGopaTopHbIe ONBITHI.
10. ITomyTHeHHE N3BECTKOBOW BOJIBI IIPU MPOIYCKAHUH YIJIEKHCIIOrO Tra3a.
11. IonydeHue Bomopoaa B3aUMOICHCTBUEM IIMHKA U COJISIHOM KUCIIOTHI.
12. Pacmno3naBaHue KUCIOT UHIUKATOPAMHU.
13. U3meHeHHE OKpacKU MHIMKATOPOB B MIETIOYHOU Ccpejie.
14. O3nakomiieHue c npenapaTamu JOMAalllHEH WIM IIKOJbHOM alTeYKu — pacTBOpaMH Iie-
pokcuaa BOAOPOJa, CIUPTOBOM HACTOMKHK MOJA U HAIIATBIPHOTO CIHUPTA.

IpakTnyeckne padoThbl.
1. TlomyueHue, coOupaHue U pacro3HaBaHUE KUCIOPOJa.
2. Ilomyuyenue, cobupaHue U pacro3HaBaHHE BOJOPOJA.
3. IlpuroroBieHue pacTBOPOB COJICH C UX 3alaHHON MacCOBOH JTOJIEH.

Tema 3. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeNMHeHNT. (234aca)

O06o0meHne cBeieHN 00 OKCHIaX, MX KiIacCU(UKAIMU, Ha3BaHUAX U cBorcTBaX. CriocoObl
MOJIYYEHUS] OKCUIOB.

OcHoBaHusI, UX KiaccuuKaius, Ha3BaHUs U CBOMCTBA. B3anmojelicTBre ¢ KMCIOTaMU, KH-
CJIIOTHBIMH OKCHUJAMH U COJISIMU. Pa3nokeHue HepaCTBOPUMBIX OCHOBAaHUH. CTIOCOOBI TOTyUYeHUS
OCHOBAHHI.

Kucnotsl, ux knaccudukanus u HazBanus. OOUIre XUMHUECKUE CBOWCTBA KUCIIOT. B3anmo-
JIEWCTBHUE KHUCIIOT C METa/NIaMH. DJIEKTPOXUMHUYECKUHN psAJl HAPSDKEHU MeTauioB. B3aumoneit-
CTBHE KHCIIOT C OKCHAaMH METAJUIOB. B3auMozeiicTBuEe KUCIOT C OCHOBAaHUSAMM — pEaKIusl Heil-
Tpanu3anuuu. B3anmopeiicteue kucnot ¢ comsimu. [lonydenne 6€CKUCIOPOAHBIX U KHUCIOPOCO-
JIepKaIUX KUCIIOT.

Conu, ux kinaccuukanus 1 cBoicTBa. B3anumoneiicTBue coneii ¢ MeTauiaMu, 0COOEHHOCTH
ATUX peakuui. BzanmonencTBre conae ¢ CONsIMU.

['eneTndeckue psAnbl MeTalIa U HEMeTauia. [ 'eHeTnueckas CBsi3b MEXKy KJlacCaMHu Heopra-
HHYECKHUX BEIECTB.

JlabopaTopHble ONBITHI.
15. B3aumoeiicTBuE OKCH/Ia KaIbIUs C BOJOM.
16. IloMyTHeHHE N3BECTKOBON BOJIBI.
17. Peaxnust HeHTpanuzanum.
18. Tony4enue ruapokcuia Meau (2) 1 ero B3auMoJIeicTBHE C KUCIOTOM.
19. Paznoxxenne ruapokcuia Meau (2) mpu HarpeBaHUH.
20. B3anMoeicTBIE KHCIOT C METaJUIaMHU.
21. B3anMoeiCTBIE KHCIIOT C COIISIMH.
22. O3HaKOMIIEHHE C KOJUICKIINEH COJIeH.
23. B3aumoneiictBue cynbdara menu (2) ¢ Kene3oMm.
24. B3aumoeicTBHE COJIeH ¢ COISIMH.
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25. 'enernueckas CBsi3b Ha IPUMEPE COSAMHEHUIN MEIH.

IIpakTuyeckne padboThl.
7. Pemenue sKCriepuMEHTAIBHBIX 33/1a4 10 TeMe «OCHOBHBIC KJIAaCChl HEOPTaHUYECKUX CO-
€ IUHEHUN).

Tema 4. Ilepuoauueckuii 3aK0H
U epuouYecKas cucreMa xuMudeckux jeMeHToB /[. U. MengeneeBa. Ctpoe-
Hue aTtoma. (13 v)

EcTtecTBeHHbBIE ceMelcTBA XMMUYECKUX 3JIEMEHTOB: LIEIOYHBIE U HIEIOYHO3EMENIbHbBIE Me-
TaJlIbl, TAJIOT€HbI, HHEPTHBIE ra3bl. AMpoTepHOCTh. AM(OTEpHBIE OKCHABI U THAPOKCHABL. Kom-
IJIEKCHBIE COJIH.

Ortkpeitue .M. MenneneeBsim 113 u cozpanue um [1CXD.

ATOMBI Kak (hopMa CYIIECTBOBAHUS XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTpOe-
HUU aTOMOB. J[0Ka3aTensCTBa CIIOKHOCTH CTpoeHMs aToMoB. OnbITel Pesepdopmaa. [Tnanerapuas
MO/JI€Ib CTPOECHHUS aTOMOB.

CocraB aTOMHBIX s/Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTENBHASI aTOMHAs Macca. B3aumMocBsizb
MOHSITUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Maccay.

Mukpomup. DIEKTPOHBI. CTPOEHUE FNEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKHUX 3JIEMEHTOB

NeNe 1-20. [TonsiTre 0 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®uznueckuii cMpbicn cuMBoukH Ilepuoanueckoit cucrembl. CoBpeMenHast Ghop-
mynupoBka [13. i3MeHeHus CBONCTB 3JIEMEHTOB B MEPUOIAX U TPYIaX, Kak (QYHKIUS CTPOCHUS
3JIEKTPOHHBIX 000JI0UEK ATOMOB.

XapakTepucTUKa AJIEMEHTa-MeTaula U 3JeMEHTa-HeMeTalia 1o ux nojoxxeHuto B IICXD
.. Menneneena.

JdemoHcTpaumu.
e Paznuunsie popmsl Tabaui I1C.
e Mopenuposanue nocrpoenus I1C J[,11. Menneneesa.
e Mojenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

e Monuenu aToMOB 3JeMeHTOB | — 3 mepuooB.

JlabopaTopHbIe ONBITHI.
26. ITomyyenune aMmpOTEpHOTO IMJIPOKCUAA U UCCIEJOBAHUE €TO CBOWCTB.

Tema 5. Xumnueckasi cBsizb. OKMCJINTEIBLHO-BOCCTAHOBUTEIbHBbIE peakuunu. (15 yacoB)

Honnast xumuueckas cBsi3b. MloHbI, 00pa3oBaHHbIE aTOMaMU METaNIOB U HeMeTauioB. Cxe-
Mbl 00pa30BaHHs MOHHOW CBSA3M AJisi OMHApHBIX coenuMHeHUM. MoHHBIE KpHcTauMyeckue pe-
HIETKU ¥ (U3NYECKUE CBOICTBA BEIIECTB C 3TUM TUIIOM perieTku. [loHnsaTue o popmyapHOM enu-
HUIIE BEILECTBA.

KoBanenTHass XxuMuueckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTypHBIE (opmyibl. KoBaneHTHas
HenossipHast ¢BsA3b. CxeMbl 00pa30BaHusl KOBAJICHTHOM CBS3M Uil OMHApHBIX coeluHeHUd. Mo-
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JEKYJSIpPHbIE M ATOMHBIE KPUCTAJUIMUYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM pelie-
TOK.

DIEKTPOOTPULIATETLHOCTh. Psif anexTpoorpunatenbHocTd. KoBaneHTHas mosisipHas XUMHU-
yeckas cBs3b. CxeMbl 00pa30BaHuUsl KOBAJIGHTHOW MOJISPHON CBSI3U /1711 OMHAPHBIX COETUHEHHUIA.
MonekynspHble U aTOMHbIE KPUCTAIIMYECKHE PEIIETKH, CBOMCTBA BEUIECTB C 3TUM THUIIOM pe-
HIETOK.

Mertannnueckas XuMHU4ecKast CBsI3b U METaJUIMUECKas KpucTaJinueckas pemierka. CBoiicTBa
BEILECTB C TUM THUIIOM pelieTok. Eannas npupoaa XuMUYECKUX CBSI3EH.

Crenenb okucienus. CpaBHEHUE CTEIEHEW OKHCIEHUS W BajeHTHOcTH. [IpaBuina pacuera
CTETICHH OKUCJICHHS 110 POopMyTIaM XUMHUYECKUX COCTUHECHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeesnieHre CTENeHeW OKHUCICHUS s
3JIEMEHTOB, 00pa3yIOIIMUX BELIECTBA Pa3HBIX KJIACCOB. Peakiuu HOHHOrOo 0OMEHa U OKHCIUTENb-
HO-BOCCTaHOBUTENbHBIC peakiuu. COCTaBleHNE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuii METOJI0M AJIEKTPOHHOTO OaiaHca.

JdemMoHCcTpaumu.
e BuneodparmeHTsl U cnaiiapl «MIOHHasE XUMHYECKas CBS3bY.
o KomieKuus BEemEeCTB ¢ HOHHOM CBS3bIO.
e  MoJenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.
e BuneobparmeHTsl U cnaiiapl «KoBajieHTHas XMMHUYECKas CBS3bY.
e Kouekuys BEmIECTB MOJEKYISIPHOIO M aTOMHOIO CTpoeHus. MoJenu MoJeKymnsp-
HBIX ¥ @TOMHBIX KPUCTAJUTMYECKUX PEIIECTOK.
o Cnaianl «MeTamIn4yecKass XUMAYECKasl CBSI3bY.
o Komnekuus «MeTamibl U CIIJIaBED)
e BsaumojeiicTBHe IIUHKA C CEPHOM M COJISTHOM KUCJIOTOM, XJIOPUIOM MEJIU.

9 kJacc

Tema 1. [loBTOpeHue u 060011eHHe CBeAeHUI O Kypcy 8 ki1acca. XumMuyeckue peakuun

bunapusie coenunenus. OkcuIbl cojeoOpasyronue U HeconeoOpazyrommue. [HApOKCHIBL:
OCHOBaHUs, aM(pOTEpHbIE TUIAPOKCHIBI, KHUCIOPOJCOAEpKaIue KuciaoTbl. CpenHue, KUCIbIE,
OCHOBHEBIC M KOMILJICKCHBIC COJIH.

O06o01IeHre cBeIeHU 0 XMMHUYECKHX peakiuax. Kimaccudukaius XMMHYECKUX PEeaKIHil 1Mo
pa3MYHBIM TpHU3HAKaM: COCTaBy M YHCIY pEarupyrolmmx U 00pa3yrolMXcs BeIIeCTB,
TerIoBoMy 3 PeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEW OKUCIICHHS DJIEMEHTOB, 00pa3yIoIInuX
pearupyroiue BEeIIeCTBa, arperaTHOMY COCTOSIHUIO PEArupyroluX BELIECTB, MCIOJIb30BAHUIO
KaTaauzaTopa.

[loHsiTHE O CKOPOCTH XMMHUUYECKOW peakuuu. PakTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKUX
peaKIuii: TpHUpoJA PEArHPYIOIIMX BEIIECTB, WX KOHIICHTpAIMs, TeMIeparypa, IUIOMaIb
CONPUKOCHOBEHUSI, HANMUKE KaTain3aTopa. Karanus.

JleMoOHCTpaL U

O3HaKOMJICHHE C KOJUICKIHMSAMH METAJJIOB 1 HEMETAILIIOB.

O3HaKOMIICHHE C KOJUIEKIIUSIMH OKCHJIOB, KHCJIOT 1 COJICH.

3aBUCUMOCTbh CKOPOCTH XMUMUUYECKOW PEAKLMK OT MPUPOAbl PEAarupyIOIINX BEIIECTB.
3aBUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT KOHIIEHTPAIINH PEearupyOIINX BEIIECTB.
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3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peakIUu OT IUIOIIAJX CONPUKOCHOBEHHUS pearupyrouux
BEILECTB («KUIIALIUNA CIIOM»).

3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEeaKIMK OT TEMIIEPATypPhl pearupyroIINX BEIIeCTB.
JlaGopaTopHBbI€e ONBITHI

* BzaumozelicTBue aMmmMuaka u XJ0poBOJI0OPO/aA.

* Peakuus HelTpanu3anuu.

* HabGmonenue termtoBoro addexra peakiuu HedTpan3aliu.

* BzaumoneiictBue cepHoit KUCIOTHI ¢ okcuaoM meau(1l).

* Paznoxenue nepokcuia BOAOpoOAa ¢ MOMOUIbIO KaTana3bl KapToders.

* 3aBUCHUMOCTh CKOPOCTHM XUMHYECKON peakluu OT MNPUPOJAbl PEarupyrollux BeElIeCTB Ha
npUMepe B3aUMOJICHCTBUSL PAacTBOPOB THUOCYJb(haTa HaTpHs U XJopuaa Oapus, THOCyiab(harta
HATPUS U COJISTHOU KHCIIOTHI.

* 3aBUCHMOCTb CKOPOCTU XMMHYECKON PeaKIK OT IPUPOJIbI METAJUIOB MIPHU UX B3aUMOACHCTBUU
C COJITHOM KHMCIJIOTOM.

* 3aBUCHUMOCTbh CKOPOCTH XMMHYECKON peakiuu OT IPUPOJIbI KUCIOT MPH UX B3AUMOJACHCTBUU C
HKEIJIE30M.

* 3aBUCUMOCTb CKOPOCTU XUMUYECKON PEAKIIUU OT TEMIIEPATYypPHI.

* 3aBHCHUMOCTh CKOPOCTH XMMHYECKOM peaKIui OT KOHIIEHTPAIIUH.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peakiuu OT IUIOMIAId COMPUKOCHOBEHHUS Pearupyroumx
BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peaKkluu OT KaTaiau3aTopa.

Tema 2 XuMu4ecKHe peakiui B pacTBOpax

[TonsiTe 00 37EKTPOIUTUYECKON TUCCOLMALMU. DNEKTPOIUTHI U HEIIEKTPOIUTHI. MexaHusm
JUCCOLMALMN 3JIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM CBs3U. CTeNeHb 3JIEKTPOJIUTUYECKOU
nuccoranuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

OcHOBHBIE TTOJIOXKEHUS TEOPUH IIEKTPONIUTHYECKOM nucconuanuu. Knaccudukanyus HOHOB U X
cBoiicTBa. KucnoTbl, OCHOBaHMSI U COJIM KaK 3J1€KTponuThl. VX kinaccuduxamnus u quccouyanus.
OO0mure XMMUYEeCKHe CBOMCTBA KHUCIOT: U3MEHEHUE OKPACKU HWHIMKATOPOB, B3AUMOJACHCTBHE C
MeTaJlJlaMH, OKCHUJaMH M THAPOKCUAAMHM METANIOB M COJMIAMHU. MOJIEKYIsIpHbIE M HOHHbBIE
(ToJTHBIE M COKpALIEHHBIE) YPAaBHEHUS peakuil. XUMHUUECKUI CMBICT COKPALIEHHBIX YPaBHEHUH.
VYcnoBus NPOTEKaHUS PeaKUil MEK/Y JIEKTPOJIMTAMU /10 KOHIIA. Ps1 akTHBHOCTH METaIIJIOB.
OO0mue XuMUYECKHEe CBOWMCTBa IEJIOYEei: B3aUMOJEHCTBUE C KHUCIOTaMH, OKCHIAMU
HEeMeTaJUIoB, cojsMu. OOmMe XUMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAaHUM:
B3aUMO/ICHCTBUE C KUCIOTAMH, PA3JIOKEHUE IIPU HArPEBaHUU.

OO0me XMMUYECKHUE CBOMCTBA CpPEAHUX COJICH: B3aMMOJIEUCTBHE C KHCIIOTaMH, IIEJI0YaMHU,
COJIIMM M MeTaJlIaMu. B3auMoieiicTBue KUCIBIX COJIEH CO IMIeI0YamH.

[Muaponn3 kak 0OMEHHOE B3aUMOJICHCTBUE COJIeH ¢ BOIOM. [ Maposin3 coiv CUIILHOTO OCHOBAHUS
U c1aboil kuciaoTel. ['MAponu3 coiu caboro OCHOBAHHS U CHJIBHOM KHUCIOTHI. BomopomHsbiii
nokazaresb (pH).

CBolicTBa KHUCIIOT, OCHOBaHUM, OKCHUZOB M COJIEH B CBETE TEOPUU DIEKTPOIUTHYECKON
JUCCOLMAIIMU U TIPEACTABIEHUN 00 OKHCINTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHIX.
JleMoHCTpanuu

HcnpiTaHne BEmecTB U X pacTBOPOB Ha AJIEKTPONPOBOIHOCTD.

3aBUCUMOCTBD JIEKTPOIIPOBOJHOCTU YKCYCHOM KMCIIOTBI OT KOHLIEHTPALUH.

JIBuKeHHe OKpallleHHbIX HOHOB B 3JIEKTPUYECKOM IOJIE.

Omnpenenenue xapakrepa cpeibl B pacTBOPax COJIEH.

JlaGopaTopHbie ONBITHI

® JTucconmanust CabbIX HIECKTPOIUTOB HA IPUMEPE YKCYCHON KHCIIOTHI.

® Nsmenenue OKpaCKu MHAUKATOPOB B KHCIIOTHOM cpeac.
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® Peakius HEWTpaIU3aIMK PACTBOPA MIENOYH PA3IUYHBIMA KUCIOTAMH.
® [Monyuenue ruapokcuaa meau(Il) u ero B3aMMoJEHCTBUE C Pa3IMYHBIMU KMCIOTAMHU.
® B3aumozeicTBHE CHIIBHBIX KMCIOT ¢ OKcuaoM Meau(1l).

® B3auMoieiiCTBUE KUCIOT C METAJIIIAMHU.

® KauecTBeHHast peakiys Ha KapOOHAT-HOH.

® [Mony4enue CTyaHS KPEMHUEBOM KUCIOTHIL.

® KauecTBeHHas Peakiys Ha XJIOPHI- WM CYJIb(PaT-HOHBI.

® 3MeHeHHe OKPACKU MHIUKATOPOB B INEIOYHON CPEIE.

® B3aumoeicTBHE IIEI0YEH C YIIIEKUCIIBLIM Ta30M.

® KauecTBeHHast peakiys Ha KATHOH aMMOHHSL.

® [Monyuenue ruapoxcuaa meau(Il) u ero pasnoxeHue.

® BzaumoieiicTBrE KapOOHATOB C KHCIOTAMH.

® [Monyyenue ruapokcua xenesa(Ill).

® BzaumoeiicTBue xenesa ¢ pactBopom cyibhara meau(1l).

IIpakTyeckue padoTnl
1. Pemenne skCiepMMEHTANIBHBIX 3a/1a4 [0 TeMe «DJIEKTPOIUTUYECKAsk AUCCOLUALIUS.

Tema 3. HeMeTaJJIBI M X COCTHHEHUS

CrpoeHne aTOMOB HEMETAUIOB M HX IIOJOKEHUE B IEPUOAMUYECKOM cucreme. Pan
aNIeKTpooTpHLaTeabHOCTH. Kpucrtamnnmueckue pemérkd HEeMEeTalllIoOB — IPOCTHIX BEIIECTB.
@dusnueckue cBoiictBa HeMeTauloB.  OOmuMEe  XUMHUYECKHE  CBOWCTBA  HEMETaJIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.

["anorensl, cTpoeHNE UX aTOMOB U MOJeKyJ. PU3NUECKHNE U XUMUYECKUE CBOMCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB TaJlOTEHOB B 3aBUCHUMOCTHM OT HX IOJOXKEHHUS B
nepuoanueckoi cucteme. HaxoxieHue rajioreHoB B IpUpoJIe U UX MosyueHue. bruonoruueckoe
3HAYEHUE U IPUMEHEHNE T'aJIOTEHOB.

["anoreHoBOOpO/IBI U COOTBETCTBYIOIIME WM  KHUCJIOTHI:  IUJIABUKOBas,  COJIsHaf,
OpoMoOBOIOpOIHAsI, MOA0BOJIOpoaHas. [amoreHunpl. KauecTBeHHble peakiMM Ha TaJloOre€HUA-
noHbl. [I[ppuMeHeHne coeIMHEHU I TAIOT€HOB.

OOmas xapaktepuctuka siaeMeHToB VIA-rpynnbel. Cepa B npupoge M €€ MOIydeHHe.
AmnoTponHele MoaMQUKalMK cepbl M UX CBOMCTBAa. XHMMHMUYECKHE CBOICTBa cepbl U €€
IIPUMEHEHHE.

CepoBOJOpO/I: CTPOCHHE MOJIEKYJbl, (PU3MYECKHME M XMMHUYECKHE CBOWCTBA, IOJIyY€HUE U
3HayeHue. CepoBogopoanas kuciota. Cynbhuasl 1 ux 3HadeHue. JiroMuHO(OpHI.

Oxkcupa cepri(1V), cepancras kucnora, cynbputhl. KauecTBeHHast peakiiyus Ha CyJIb(PUT-UOH.
Oxcun cepri(VI), cepnas kucnora, cyabdarsl. Kpucramioruaparsl.

CepHast KucioOTa Kak CHIBHBIA 3ekTponuT. CBoicTBa pa30aBiIeHHOW CEpPHOM KHCIOTHI Kak
TUIMYHOW KHUCIIOTHI: B3aUMOJIEHCTBUE C METajllaMH, OCHOBHBIMU M aM()OTEPHBIMH OKCHIaMH,
OCHOBaHUSMHU M aM(OTEpHBIMH THAPOKCUAAMHU, colsiMu. KauecTBeHHas peakuus Ha cynbdar-
WOH.
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OOmas xapakTepucTHKa 3IeMeHTOB VA-rpynmbl. A30T, CTPOCHHE €r0 aroMa M MOJIEKYJIBI.
®uznyeckue M XMMHMUYECKHE CBOICTBA M IIPUMEHEHHME a30Ta. A30T B IPHUPOJLE U €ro
Ouosoruveckas poib.

AMMHaK, CTpPOCHHE MOJIEKYJIbI U (PU3NUECKHE CBOWCTBA. AMMHAyYHas BOJa, HAIIATBIPHBIN CIIUPT,
ryuapaT amMmmuaka. JloHOpHO-aKIENTOPHBIA MeXaHu3M 00pa30BaHUS CBSI3U B KaTHOHE aMMOHMSI.
BoccranoBurenpHble cBoiicTBa aMMuaka. Coiau aMMOHUS M MX IpuMeHeHue. KauecTBeHHas
peaxiusi Ha KaTHOH aMMOHHSI.

Oxcuzpl a30Ta: HECOJEOOpa3yIoIIue W KHUCIOTHBIE. A30THCTas KUCIOTa U HUTPUTHL. A30THas
KHCII0Ta, e€ Moy4YeHue u cBoiictBa. Hutparsl.

®ocdop, crpoenune aroma u amwiorponus. Docuabl. Pochun. Oxcua dochopa(V) u
dochopuas (oprodochopnas) kuciora. Docdarsl.

OO6mas xapakrepuctuka 3jeMeHTOB [VA-rpymnmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTBIX
BEIIECTB U COCJMHEHUN B 3aBHCHUMOCTH OT IMOJIOKEHHUS AJIEMEHTOB B MEPUOANUYECKON CHCTEME.
Yrinepon. AoTpomnHble MoauQUKaiuu: anMas, rpaduTr. AMOp(hHBIM yriaepoa: caxa,
aKTUBUPOBAHHBIA yroib. AjcopOmus. XuUMHUYECKHE CBOWCTBa yriepona. Kokcoxumuueckoe
IPOM3BOJICTBO U €ro mpoaykiws. KapOumsr.

Oxcupn yrnepona(ll): ctpoeHme Mosekynbl, nomydeHue u cBoiictBa. Oxcua yraepoma(lV):
CTPOCHHE MOJIEKYJIbl, ITOJY4YeHUE U CBOMCTBA. YToJibHasg Kuca0Ta. COlM YroiabHOW KHUCIOTHI:
KapOOHAThI U TUIIPOKapOOHaThl. TexHudeckas v MuiieBas coja.

Opranuyeckasi XuMus. YTJI€BOJIOPO/IbI.

MertaHn, 3TaH W OpomNaH Kak MpefelibHble (HACBIIICHHbIE) YTIEBOIOPOAbI. DTHIIEH U alleTHIICH
KaK Hellpe/ieNibHbIe (HEHACHIIIEHHBIE) YTIEBOI0POIbI.

CrpykrypHuble Qopmynbsl BemecTB. [opeHue yrieBoaopoioB. Peakuuu neruapupoBaHus
IpelIebHBIX YIIIEBOJI0POIOB.

CrnupTbl. DTUTIOBBIA CHOUPT, €r0 MONY4YeHHE, MPUMEHEHHE M (PU3UOJIIOTUYECKOE JIeHCTBUE.
TpéxaTOMHBIH COUPT MIHLIEPHUH. YKCYCHAsI KHCIOTa KaK MPEICTaBUTEIh KAPOOHOBBIX KHCIIOT.
Kpewmuuii: ctpoenune atoma u HaxoxaeHue B mpupoje. Cunuiuasl u cunad. CBOMCTBA KPEMHHUS.
Oxcun kpemuusi(1V). Kpemuuesas kucinora u e€ coinu.

[TpousBoacTBO cTekia W LeMeHTa. [IpoayKiusi CHIMKAaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, kKepamuka, ¢hapdop, pasac. OnTudeckoe BOJIOKHO.

Hemerannsl B nmpupoje. PpakuvoHHas NMEperoHkKa >KUIKOTO BO3AyXa KakK CIOCO0 MOTydeHUs
KHCIIOpOoJia, a30oTa u aproHa. l[lomydyenue ¢ocdopa, KpemMHHUA, XJIOpa, HOAA. DIIEKTPOIU3
pacTBOpPOB.

[TosryueHue cepHOM KHCIOTHI: ChIPbE, XUMH3M, TEXHOJIOTMUECKas CXeMa, METOJ| KUIISILIEro Cios,
NPUHIIMIIBL TEIUI00OMeHa, MPOTMBOTOKa W mupkymsauuud. Oneym. [IpomsBojacTBo ammuaka:
CBIPBE, XUMU3M, TEXHOJIOTHUYECKasl CXEMA.

JleMoHCTpan U

Komnneknus HeMeTamios.

Mopenu KpUCTAIUTMYECKUX PEIIETOK HEMETAINIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HaTOp ¥ MPUHIMIIBI €70 PAOOTHI.

['openune HeMeTaI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPEBECHOTO YIIIS.

OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

B3aumoselicTBuE rajoreHoB ¢ MeTalJIaMH.

BriTecHenue xiopa OpoMOM HIIM HOJIa U3 PACTBOPOB UX COJIEH.

Konnekuus npupoHbIX COEAMHEHUH XJI0pa.

B3anmoneiicTBre cepbl ¢ METAJJIAMH.

I"'openue cepbl B KUCIOPOJE.

Konnexkuus cynbGuaHbIx pya.

KauecTtBeHHas peakuus Ha CyIbGUI-HOH.

OOGeciBeunBaHME OKPAIIEHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anMozeiicTBIe KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEABIO.



OO6yriamBaHue OpPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.

Huarpamma «CocTaB BO3ayXay.

BuneodparmenTs! u cinaiasl «Ituusu 6a3apbiy».

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pasnoxxenne 6uxpomara aMMOHHUSI.

B3anmopnencTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIBIO.
I'openue u€puoro nopoxa.

Pasnoxxenne HUTpaTa Kajausi U TOPEHUE B HEM JIPEBECHOTO YroJIbKa.
OO6pa3ibl TpUpOAHBIX coenuHenuii pocdopa.

['openue docdopa Ha BO3Iyxe U B KUCIOPOJIE.

[Tomyuenue 6enoro ¢ochopa v HCIBITAHUE €0 CBOMCTB.
Komnekuust «O0pa3ibl MPpUPOJHBIX COSAMHEHUN YTIIepOIay.
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[Toptpet H. . 3enunckoro. [lornomenne pacTBOPEHHBIX BEIIECTB UM Ta30B AKTUBUPOBAHHBIM

YTIIEM.
YerpoiicTBo npoTrBoOrasa.
Mopnenu MoJIeKyl METaHa, ITaHa, TUJICHA U alleTUIICHA.

BiaumopeiicTBue sTuseHa ¢ OpoMHONM BOAOH U pacTBOPOM IEepMaHTaHaTa Kajusl.

OO61re XMMUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOU KHCIIOTHI.
KauecTBeHHast peakliis Ha MHOTOATOMHBIE CIIUPTHI.

Komnexmust «O0pa3upl IPUPOIHBIX COSTUHEHHA KPEMHUS».

Komrekuus crekia, KEpaMUKH, LIEMEHTA U U3JIE€IUHA U3 HUX.

Komnexnus npoaykuuu CUJINKaTHOW MPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiinpl «IIpou3BoJACTBO CTEKIIA U IEMEHTa.
Komneknusa «[IpupoaHpie COeIMHEHNSI HEMETAIIIIOB.

Buneogparments! u cnaiinbl «@pakiioHHas IEpEeroHKa )KUIKOTO BO3yXay.
Buneodpparmentet u  cmaiiget  «[lomydenue  Bomopoma,  KHCIOpoja
JEKTPOIUTUYECKUM CIIOCOOOM.

Mopenu anmapartoB I IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenb KUMAIero ciosl.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaitipl « Ipou3BoACTBO CEpHON KUCITOTHDY.
BuneogpparmenTs! u crnaiiasl «II[porn3BoacTBO aMMHUaKay.

Komnexkuus «CpIpb€ 11 NOTy4EHUSI CEPHOM KUCIIOTBD».

JlabopaTopHblie ONBITHI

® Pacno3HaBaHME raJIOT€HU-MOHOB.

® KauecTBEHHBIE PEAKIMU HA CYJIb()aT-HOHBI.

® KauecTBeHHast peakiys Ha KATHOH aMMOHHSI.

® XuMuueckne CBOMCTBA a30THOM KHUCIIOTHI, KaK 3JIEKTPOJIHTA.
® KauecTBeHHbIE peakiuu Ha GocdhaT-uoH.

® [Moyyenue 1 CBOMCTBA YTONBHON KHUCIIOTHI.

® KauecTBeHHas peakiys Ha KapOOHAT-HOH.

® TIpomyckaHue YriaeKUCIIOro ra3a yepe3 pacTBOp CHUITHKATA HATPHS.
IIpakTuyeckue padoTnl

2. VI3yueHue CBOMCTB COJITHOM KHCIOTHI.

3. M3yueHne CBOWCTB CEpHOW KUCIIOTHI.

4. Ilony4yeHrne aMMHaka U U3y4eHUE ero CBOMCTB.

raJJOr¢HOB
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5. [lomyuenue yriekucnoro raza. KauecrBeHHast peakius Ha KapOOHAT-HOHBI.

Tema 4. MeTaiibl 1 UX COeINHEHUHA

ITonoxeHue MeTauIoB B NIEPUOJUYECKON cHCTeMe XuMHuYeckux anemeHToB 1. 1. Menzeneesa,
CTPOCHHME AaTOMOB W KpPHUCTAUIOB METAUIOB. Meraumueckass CBA3b W METaJUIMYecKas
KpucTtajuimdeckas pemérka. Ousnyeckue CBOMCTBA METAJLIOB: JIEKTPO- U TEIIONPOBOAHOCT,
OTpakarolas CIOCOOHOCTh, MIIACTUYHOCTH. YEPHBIE U [IBETHBIC METAJLIHI.

Mertannel Kak BOCCTAHOBMUTENW. OJIEKTPOXMMHUYECKMM psija HampsbkeHuil. BzanmopelictBue
METaJVIOB C HEMETAJUIaMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHUSL.

OO61as xapakrepucTuka 31eMeHTOB |A-rpynmsl. OKCUIbl ¥ THAPOKCUIBI IIETOUYHBIX METAIUIIOB,
UX NOJIy4eHHUE, CBOICTBA, IPUMEHEHHE. BaxkHelme con MEea04YHbIX METaUIOB, UX 3HAUEHHUE B
IPUPOJIE U )KU3HU YEJIOBEKA.

O6mas xapaktepuctuka 31eMeHToB ||A-rpynmnbl. OKCHABI U THIPOKCHUIIBI MIET0YHO3EMEIbHBIX
METAJJIOB, UX IOJIy4YEHUE, CBOWCTBA WM INPUMEHEHUE. BaxkHeHme COJM IIETOYHO3EMENIbHBIX
METaJIJIOB, X 3HAUYEHUE B IPUPOJIE U JKU3HU yesoBeka. KapOoHaThl U TUIpoKapOOHAThI KabLHU.
Bpemennas u mocrosiHHast KE€CTKOCTh BOJbl. CHOCOOBI YCTpaHEHUS BPEMEHHOW MKECTKOCTH.
CrniocoObl ycTpaHeHUS TOCTOSIHHON KECTKOCTH.

CoenuHeHus alllOMUHUSA B IpUpoe. XUMUYECKHE CBOMCTBA amfoMUHUs. OCOOEHHOCTH OKCHJIA U
THUAPOKCUAA ATIOMUHUS Kak aM(pOTEepHBIX COeANMHEHM. BaxHele coau amoMuHus (XJI0pu,
cynbdar).

OcoOenHoctu cTpoeHusi aToMa kene3a. Kenezo B mpupone. Baxkueimme pyasl sxenesa.
[Tomyyenue uyryna u cranu. Oxcuasl u rugpokcust xeneza(ll) u (1), Conm xeneza(ll) u (III).
OO6Hapy>xeHre KaTHOHOB elle3a B pacTBOpe. 3HaUeHHE COSTUHEHMI JKenesa.

Koppo3usi rasoBast (xumuueckas) M D3JIEKTPOXMMHUYECKas. 3alluTa METAUIOB OT KOPPO3HUHU.
Meramiet B npupozge. [lonarue o wertammypruu. UYépHas u  LBETHas METaJLTyprusi.
[Tupomeranmyprusi,  TMIPOMETALTyprusi,  JJIeKTpoMmeTautyprus. JlomeHHbIi  mpouecc.
[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.

JleMoOHCTpaL U

B3auMopeiicTBue HaTpHs, JIUTHUS U KaJbIUs C BOJOH.

I'openue HaTpus, MarHus U ’ese3a B KUCIOPOJIE.

Bcnpiiika TepMUTHOM CMECH.

BzaumopeiicTBre cMecH MOPOIIKOB CEPBI U KeJe3a, IIMHKA U CEPBI.

B3anmMopeiicTBre adtOMUHUS C KUCIOTAMH, LIEI0YaMU U BOJOM.

B3anMopeicTBre xene3a u Meu C XJI0pOM.

B3aumozeiictBue Meau C KOHICHTPUPOBAHHOM CEPHOM KHCIOTOM M a30THOM KHUCIOTOU
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

Okpacka IIaMeHu COeIMHEHUSIMU 1IETOYHbIX METAJIJIOB.

Oxkpacka IIaMeH! COeTUHEHUSIMU 111€JI0YHO3EMEIbHBIX METAJLIOB.

I'amenue n3BecTH BOJIOH.

[Tonydenue KECTKOM BOABI B3AUMOJICHCTBUEM YIIIEKUCIIOr0 ra3a ¢ U3BECTKOBOW BOJIOM.
YcTpaHeHne BpeMeHHOM JKECTKOCTH KUIISTYCHHEM U I00aBICHUEM COJIbI.

YcrpaneHnue noCTOSHHON KECTKOCTU JOOABIEHUEM COJIBI.

VOHWUTHI ¥ IPUHITAI UX IEHCTBUS (BHACODPArMEHT).

Konneknus npupoaHbIX COETUHEHUN aTtOMUHUS.

BuneodparmenTs! u cnaiipl «OKCUI aTIOMUHUS U €T0 MOAU(PUKAITUN.

[Toryuenue ampoTepHOro TUAPOKCUAA ATIOMUHUS U UCCIIEI0BAaHUE €T0 CBOWCTB.

Konnekuus «XuMuyeckne UCTOYHUKUA TOKA.

Pe3ynbrarthl AMUTENBHOIO HKCIEPUMEHTA 10 HW3YYEHHUIO KOPPO3MHM CTAJbHBIX H3JEIUA B
3aBUCHMOCTH OT YCJIOBHH IIPOLIECCOB.

Boccranosnenue meau 3 okcuna meau(Il) Bogopomom.

BuneodparmenTst u cnaiiasl «[Ipou3BoACTBO YyTryHa U CTAIH.
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BuneodparmenTs! u cnaiasr «3nenus u3 4yryHa u CTaJImy.
Buneodparmentst u crnaiias! «IIpoM3BOICTBO aITIOMUHUSY.
JlaGopaTopHble ONBITHI

* B3aumopeiicTBue xenesa ¢ pactBopoMm cynbharta meau(1l).

* [TosmydyeHne U3BECTKOBOM BOJIbI U OIIBITHI C HEW.

* [Tonryuenue ruapokcuaos sxeneza(ll) u (111).

» KayecTBEHHbIE peaKMM HAa KATHOHBI JKeJle3a.
IIpakTuyeckune padoTsl

6. XK&cTtkocTh BOABI U CIOCOOBI €€ yCTpaHEeHHUSI.

7. PermieHue 3KCIEpUMEHTANIBHBIX 3aJ1a4 110 TeMe «MeTasib».

Tema 5. Xumusi 4 oOKpy:Kamomas cpeaa

Crpoenue 3emum: sapo, MaHTHUs, 3eMHas Kopa, nutochepa, ruapochepa, armocdepa.
Xumuueckuit coctaB 3emiu. ['opasie nopoasl. Munepansl. Pynsl. Ocagounbie TOpHbIE TTOPO/IBI.
[Tone3nsie UCKOMMaeMeIE.

VIcTOYHUKH XUMHUYECKOTO 3arps3HEHUs OKpYyKarolled cpenbl. [100albHbIE IKOJIOTHYECKUE
npoOJeMbl  YelOBEYEeCTBA: HAPYIICHWE OHOT€OXMMHUYECKHX KPYTOBOPOTOB XHMHYECKHX
9JIEMEHTOB, MOTEIUICHUE KIIMMaTa, KUCIOTHbIE A0XAU U Ap. O30HOBbIE AbIPBl. MexayHapoaHOe
COTPYIHUYECTBO B O0JACTU OXpPaHbl OKPYKAIOIIEH cpeAbl OT XHUMHUYECKOI'O 3arpsi3HEHUS.
«3enéHas XuMUs».

JleMoOHCTpaL U

Buneodparments! u cnaiinpl «CtpoeHue 3emMiu U €€ XUMHUYECKHI COCTaBy.

Konnekuust MuUHEpaioB ¥ TOPHBIX TOPO/I.

Konnekuus «Pyas1 MeTamnosy.

Buneodparmentst u cnaiiapl «l 1006ambHBIE SKOJIOTHYECKHE TPOOIEMBI UEITOBEUECTBAY.
BuneodparmeHTsl 1 cnaiiibl 0 CTENEHH SKOJIOTHYEeCKONH YHCTOTHI TOBapa.

JlabopaTropHblie ONBITHI

* N3yuenue rpanura.

* M3ydeHne MapKUPOBOK Pa3IMUHBIX BUIOB IMPOMBIIIJICHHBIX U MPOI0BOJILCTBEHHBIX TOBAPOB.

Tema 6. O60011eHMe 3HAHMIT 10 XUMUM KYPCa OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyiapcTBEHHOMY 3K3aMeHY

CrpoeHne aTtoMa B COOTBETCTBHH C IOJIOKEHMEM XMMHMUYECKOTO JJIEMEHTA B MEPHOJUYECKON
cucreme. CTpoeHHE BELIECTBA: XMMHYECKAsl CBSA3b M KPUCTAJIMUECKas pelETKa. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JEMEHTAaMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIOB, OJIAaropoIHBIX
ra3oB) OT IOJIOXKEHUsSI DJIEMEHTOB B IEPUOAMYECKON cucTeMe. THMOoJorus HEOpraHM4eCKHX
BEILECTB, pa3JelIcHUE UX Ha Ki1acchl ¥ rpynmsl. [Ipeacrasurenu.

IIpu3Haky ¥ ycla0BHUS NPOTEKAHUS XMMHUYECKUX peaknuil. THUITONOrus XUMHUYECKUX PEaKIMi 1o
pa3IUYHBIM IIPU3HAKaM. Peaxnuu MOHHOTO oOMeHa. OxucnauTenbHo-
BOCCTAHOBUTEIIbHBIE PEAKIIUH.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUUYECKHUE CBOMCTBA COIe00pa3yo-

IIUX OKCHJOB, THAPOKCHIOB (OCHOBAHUM, KHCIOPOJCOACPKAIIMX KUCIOT U aM(pOTEPHBIX TH]I-
POKCHJIOB), COJICH.



TemaTnueckoe IJIAHUPOBAHUE

8 kiace

(105 gacos, 3 yaca B HeeII0).

Ne Tema KosmuecrBo ya- | Kou-Bo npakru- | KoJi-Bo KOH-
COB YeCKHUX TPOJIBHBIX
1 | Tema 1. llepBoHayaibHbIE
XUMHUYeCKHe MOHATHSA. 22 3 1
2 | Tema 2. Baxkneiimmue
NpeJCTaBUTEH
HEOPraHU4YeCKHUX BelleCcTB. 25 3 1
KoinuecTBenHbIe
OTHOIIEHHUS] B XMMHUH.
3 | Tema 3. OcHOBHBIE KJIaCChI
HEOPraHUYeCcKHuX 23 1 1
COCITHHEHHIA.
4 | Tema 4. Ilepuoguveckuii
3aKOH
U NepuoanYecKasi CHCTeMa
XMMHYECKHUX 3J1eMeHTOB /I, 13 1
N. Menneneea. Ctpoenue
aroma.
5 | Tema 5. Xumnueckasi CBf3b.
OxucauTebHOo-
BOCCTAHOBHMTEJIbHbIEC 15 1
peakiuuu.
6 Pe3epBHOe Bpemst 6
7 Bcero yacos 105 7 5
TemaTnueckoe MIIAHKPOBAHME
9 kyacce
(68 uacos, 2 yaca B HeJ1eJI10).
Ne Tema KoumnuectBo ya- | Kou-Bo npakru- | KoJi-Bo KOH-
COB YeCKHUX TPOJIBHBIX
1 | Tema 1. [loBTOpEHUE H
00001IeHNe CBEeHUT 10 5
Kypcy 8 kiaacca.
XuMHYEeCKHEe peakuun
2 | Tema 2. Xumnueckue
peakuuu B pacTBopax
10 1 1




Tema 3. HeMeTaJIbI 1 NX

coeUHEeHUd 25
Tema 4. MeTa/JILI U UX
coeIMHEeHUus 16
Tema 5. Xumusa n
OKpY:KaKIIas cpeaa 2
Tema 6. O0001eHNE 3HAHUI
10 XHMHH 32 KypPC OCHOBHO¥ 7
HIKOJIBI.

IToaroroBka K 0CHOBHOMY
rocy/1apcTBeHHOMY IK3aMeHYy
(0r9) (749

Pe3epBHOe Bpemsi 2

Bcero uacos 68
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