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CocTaBUTEND:

Kopnesa Exarepuna BukropoBHa,
YUHUTENIb XUMUH.

MNOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamma o xumuu Juist 5-9 KjaccoB cOCTaBJIeHA HA OCHOBE CJIEAYIOIINX HOPMATUBHBIX JTIOKYMEHTOB:

o  ®enepanbHbiil 3akoH Poccutickoit @enepammu ot 29 nexadpst 2012 r. N 273-03 «O06 ob6pazoBanuu B Poccuiickoit deneparnmy

o @enepanbHBIN TOCYIAPCTBEHHBI 00pa30BaTeIbHBIA CTaHIAPT OCHOBHOTO O0IIEro oOpa3oBaHMs, YTBEPKIACHHBIM MpUKa3oM MUHHCTEPCTBA
npocsemieHus PO ot 31 mas 2021 Ne 287

e [lpumepnas ocHOBHas oOmiecoOpa3oBaTeIbHas MporpaMMa OCHOBHOTO 001Iero oOpa3oBaHus, 0J00OpeHHas penieHrueM (QenepabHOro y4eOHo -
METOJMYECKOTO 00bEIMHEHHUS 110 001eMy o0pa3oBaHuIo B penakiuu mpotokosia Ne3/15 ot 28.10.2015 denepanbHOro y4eOHO-METOIUIECKOTO
00BeAMHEHUS TI0 00IIeMy 00pa30BaHHIO

o @ecnepaybHBIA TIEPEUCHb YUEOHUKOB, YTBEPKACHHBIM MNpHKazoM MwuHuctepcrBa mnpocsemieHus PO ot 23.12.2020 Ne 766«0O BHeceHuUH
W3MEHEHUH B (QenepaiabHblii MepeuyeHb YYEeOHHMKOB, IOMYIIEHHBIX K KCIOJB30BaHUIO MPHU peaju3allid HMEIOIUX TOCYIapCTBEHHYIO
aKKpeAUTAlMI0 00pa30BaTENbHBIX MPOTPaMM HAYalBHOTO OOIIEro, OCHOBHOIO OOIIEero, cpeaHero oOmiero oOpa3oBaHus OpraHU3ALUSMU,
OCYIIECTBIISIONMMU 00pa30BaTEIbHYIO JIEATEIBHOCTD, YTBEPIKACHHBIN Mpuka3zoM MunuctepcTBa npocsemnienus Poccuiickoit @enepanuu ot 20
Mas 2020 1. Ne 254

e [lucbmo MunuctepcTBa 00pa3oBaHusl, HAyKW U MHHOBAIIMOHHOM nosimTuku HoBocnbupckoii obmact ot 02.09.2016 Ne6603-03/25 «O06
y4eOHOM IpenmeTe «XUMus»



e [IpumepHas mporpamMMa BOCIIUTaHUs, OA00pEeHHAs pemeHneM (heaeparbHOro y4eOHO-METOMUECKOTro 00beIMHEHHS 10 00IIeMy 00pa30BaHUIO
npotokosioM oT 2 utoHs 2020 r. Ne 2/20

e [Ipumepnas paboyas nmporpamMma 1o XuMuHu.

e  VueOHsnii mmanr MBOY COILL Ne 71 na 2021-2022 y4e6Hslii ro1.

YpoBeHb mporpaMmmbl — 0a30BBIH.

PaGouass mporpamma y4yeOHOro mpeaMeTa N0 XUMHUM A 7-9 KIaccoB cocTaBlieHa Ha ocHoBe @enepallbHOrO TroCYAapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHJapTa OCHOBHOTO 00IIero o0pa3oBaHus, yrBepxkaecHHOTO MuHoOpHayku PD 17 mexkabps 2010 roma Ne 1897, mporpammel 1o
xumun O. C. TI'abpuensaa (O. C. I'abpuemnsn, I'. A. Illumapesa «IIporpamma kypca xumuu mis 7 kimaccan, O. C. IN'abpuensu, A. B. Kymmoga
«IIporpamma 0CHOBHOTO 00111eTO 00pa3zoBaHus. 8§ — 9 KIacChD»).

PaGouas nporpamma oGecrnieunBaeT BeINOIHEHNHE (eepabHOIO FOCYAapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHAapTa.

YMK 7 knacc
1. Ta6puensu O.C., OctpoymoB N.I'., Axne6unun A.K. Xumus 7 kiacc. BBoanbiit kype. Yuebnoe nmocodue - M.: [Ipoda, 2013.

2. T'abpuensn O.C., llIumapeBa I''A. Xumusa 7 kinacc. Metoaudeckoe nocodue K npomneaeBTuaeckomy kypcy I'abpuensa O.C., Octpoymos WN.I°.,
Axnebunnn A.K. «Xumus 7 knacc. BBoausiii kype». — M.: Ipoda,2012.

3. Tabpuensu O.C., [Hunapesa . A.. Xumus 7 knacc. Pabouas tetpans. - M.:[lpoda,2013.

4. Tabpuensn, O.C. Xumus. 8 Ki. : xumuueckuii skcriepument B mikosie / O. C. I'abpuensan, H. H. Pynos, B. U. Tonkynos. — M.: Ipoda, 2009.

5. Tabpuensn, O.C. Xumus. 8 xi. : HacTonpHas kuura yig yuutens / O. C. I'abpuensn, H. [1. BockoOoiinukoBa, A. B. furykoBa. — M.: [Ipoda,

6.

VYMK & kmacc

1. Xumus: 7-9 knacesl. Paboune nmporpammsl/T. 1. l'amOyprieBa — M.: [lpoda, 2013 — 160 c.



w

Xumusi: 8-11 kmaccel. Paboure mporpammel mo yueOnukam O.C. Tabpuensna. @TOC/ Macnakosa I'.U., Cadponos H.B., INabpuensa O.C. —
Bonrorpaa: Yaurens, 2013 — 204 c.

Xumus. 8 knacc: Pabogast mporpamma no yueonuky O.C. I'abpuensna. ®I'OC/ Koncrantunosa 1.B. — Bonrorpaa: Yuurens, 2014 — 99 c.

Xumus: 8-9 knaccel. Meroandeckoe mocodue. Beprukans. PI'OC/ INabpuensu O.C., Kynosa A.B. — M.: JIpoda, 2013—224 c.

VYMK 9 kimace

Xumusi: 8-11 kmaccel. Paboune mporpammel mo yueOuukam O.C. Tabpuensaa. PT'OC/ Macnakosa I''U., Cadponos H.B., INabpuensa O.C. —
Bounrorpaz: 2013 — 204 c.

Xumus: 7-9 knaccel. Paboune mporpammel / I'ambypuesa T. JI. — M.: Ipoda, 2013 — 160c.

Xumust: 8-9 wiacc. [Tnanupyembie pesynabrathl. Cucrema 3aganuit. ®I'OC/ Kasepuna A.A., Usanosa P.I'., loopotun /1.}O. — M.: TIpocBemienue,
2013 - 128 c.

Mecto npeamera «XMMHUS» B Y4eOHOM IJIaHe
[IporpamMma paccuntana Ha 172 yaca, B TOM 4KcCJie HAa MPAKTUYECKYIO YacTh 16 4acos.
Xumusi. BBognsriii kypce. 7 knace. [IponeaeBTudeckuii kypc— 35 daca
Xumus 8 kiace —70 yacoB
Xumus 9 kiacc — 68 yacon

JInyHOCTHBIE pPe3yabTaThl OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMmbl:

1. Oco3HaHHOE, YBaXUTEIbHOE U T0OpOKEIaTeIbHOE OTHOIIICHHE K UCTOPUH, KYIbTYpE, PEIUTUHU, TPAAUIIHSIM, sI3bIKaM, LIEGHHOCTSIM HapoJ0B Poccuu u
HapOJ0B MUpA.

2. I'OTOBHOCTb M CHOCOOHOCTh OOYYAIOIIMXCSA K CAMOPA3BUTHIO U caMOOOPa30BaHUIO HAa OCHOBE MOTHUBALMU K OOYYEHUIO U MMO3HAHUIO; TOTOBHOCTh U
CMOCOOHOCTh OCO3HAaHHOMY BBIOOPY M TOCTPOEHHUIO JalbHEHIIeH HHIUBUAYaIbHONH TpaeKTOpuu oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKU B MHpe
npogeccuii 1 MpodecCHOHAIBHBIX MPEINOYTEHUH, C YI€TOM YCTOHUYMBBIX TTO3HABATEIbHBIX HHTEPECOB.


http://my-shop.ru/shop/books/1735306.html
http://my-shop.ru/shop/books/1454930.html
http://my-shop.ru/shop/books/1735306.html

3. ChopMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO; YBOKUTEIHHOIO OTHONICHUS K TPYHy, HAJIMYME OIBITA YYACTHS B COIUAIBHO
3HaguMoM Tpyzae. Oco3HaH¥e 3HAYCHHS CEMbH B )KU3HU YEJIOBEKA U OOIECTBA, MPUHATHE [IEHHOCTH CEMEHHOM KU3HU, YBOKUTEIHHOE U 3a00TIIMBOC
OTHOIIIEHHME K YJIEHAM CBOEIl CEMBHU.

4. CchopMupOBaHHOCTH LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOLIECTBEHHOW MpPAKTHKH,
YUUTBIBAIOUIETO COLUATBHOE, KYIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOT0O0Opa3re COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBOKUTEIbHOE M JNOOPOXKETATEIFHOE OTHOIIEHHE K JIPYroMy YeJOBEKy, €ro MHEHHMIO, MHPOBO33PEHHIO, KYIbTYpeE, SI3BIKY, BEpE,
Fpa)KZ[aHCKOI\/II IIO3UIIUH. I'0TOBHOCTL M CIOCOOHOCTH BECTH ayajior ¢ ApyruMu JIOAbMU U JOCTUIaTh B HEM B3aMMOIIOHMMAaHUA (I/IHGHTI/I(l)I/IKaHI/Iﬂ ce0st
KaK MOJHOMPABHOTO CyObeKTa OOIICHHS, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a mapTHepa [0 JUajory, TOTOBHOCTh K KOHCTPYMPOBaHHIO 0o0Opasa
JOIMYCTUMBIX cnoco0oB JAuainora, roTOBHOCTb K KOHCTPYHUPOBAHUIO IMTPOLECCa JUajIora Kak KOHBCHIIMOHUPOBAHUSA HUHTCPECOB, IPOUCAYpP, TOTOBHOCTb U
CIOCOOHOCTH K BEJCHUIO IIEPETOBOPOB).

6. OCBOGHHOCTh COLMATBbHBIX HOPM, NpPaBUJ TMOBEACHHS, pojeil U (opM COLMATbHOW >KM3HM B TPYIINax M COOOIIECTBAX, BKIOYEHHOCTHh B
HEMOCPEJCTBEHHOE TpakJaHCKOE y4yacTHe, TOTOBHOCTh YYacTBOBATh B >KU3HENEATEIHHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO OObEeIWHEHUS,
MPOJAYKTUBHO B3aMMOICHCTBYIOIIETO C COIMAILHON CPeIo M CONMAIbHBIMU WHCTUTYTaMH, OCBOCHHE KOMIIETEHTHOCTEH B cepe OpraHm3aTOpCKOM
NeSITeIbHOCTH; IEHHOCTEH COLMAaIbHOTO TBOPUECTBA, [IEHHOCTH MPOIYKTUBHOM OpraHU3allii COBMECTHOM JESTENIbHOCTH, CaMOpEan3allii B IPYIIe
U opraHuzauuy, (OpMHpPOBaHHME KOMIIETEHIUN aHaiu3a, MPOCKTUPOBAHUS, OpPraHU3alUM JAEATEIbHOCTH, peQIeKCUH H3MEHEHHH, crnoco0oB
B3aMMOBBITOTHOI'O COTPYJHHUYECTBA, CIOCOO0B peanu3alun cOOCTBEHHOTO JUAEPCKOTO MOTEHINAA).

7. C(bOpMI/IpOBaHHOCTB OCHOB 3KOJIOTHYSCKOMH KYJIbTYPHI, COOTBGTCTBYIOH_[eﬁ COBPEMCHHOMY YPOBHIO 3KOJOI'MYECCKOr0 MBIIJICHWA, HAJIMYKUEC OIIbITAa
9KOJIOTHYCCKH OpHGHTHpOBaHHOfI pe(l)HeKCI/IBHO-OHeHO‘lHOﬁ n HpaKTquCKOﬁ JACATCIIBHOCTU B )KU3HCHHBIX CUTYyallUAX (FOTOBHOCTB K UCCI€JOBAaHHUIO
IpUpoOAbl, K 3aHATUAM CEIIbCKOXO03SMCTBEHHBIM TPyAOM, K OCYIICCTBIICHHUIO npnponooxpaHHoﬁ I[CHTCJ'IBHOCTI/I).

MetanpeamerHsblie pe3yabratbl ocBoeHust OOII

MeTaHpeI{MeTHHC PE3yibTAaThl BKIIIOYAKOT OCBOCHHBIC O6y‘IaIOH_II/IMI/ICH MCKIIPECAMETHBIC TIIOHATUA W YHHBCPCAJIbHBIC y‘IC6HBIe JCUCTBUS
(pel"yJ'IHTI/IBHBIC, IIO3HaBaTCJIbHBIC, KOMMYHI/IKaTI/IBHbIC).

Me)KHpeI[MCTHHe IOHATHA



YcnoBueM GopMHUPOBaHUS MEKITPEIMETHBIX MMOHATUH, HAIIPUMEP TAaKUX KaK CUCTeMa, (paKT, 3aKOHOMEPHOCTh, (PEHOMEH, aHAJIN3, CHHTE3 SBISETCS
OBJIaZICHUE OOYYAIONIMMHCS OCHOBAMH YHUTATEIBCKON KOMIIETCHIIMH, NMPHOOpPETEHHE HABBIKOB PAaOOTHI ¢ MH(OPMALMEH, ydacTHE B IMPOEKTHOU
NESATENBHOCTH.

B ocHOBHOW mIKOJIe HAa BCeX MpeaMeTax OyneT MpojosbKeHa padboTa 1Mo (OPMHPOBAHHWIO W PA3BUTHIO OCHOB YHMTATEIbCKOW KOMIETEHIHH.
OOyuarommecs: OBJAJICIOT YTEHHEM KaK CPEICTBOM OCYIIECTBJICHUS CBOMX JAIBHEHININX TUIAHOB: MPOJOJDKEHUS 00pa3oBaHUs U caMooOpa30BaHus,
OCO3HAHHOTO INTAaHWUPOBAHUA CBOCTO aKTYAJILHOI'O U MEPCICKTUBHOI'O Kpyra 4YTCHHA, B TOM YHCJIC JOCYTOBOI'0, IOATOTOBKH K pr,[[OBOﬁ u COIII/IaJ'IBHOI\/JI
NESITENIbHOCTH. Y BBITYCKHUKOB OyJeT copMHpOBaHa NOTPEOHOCTh B CUCTEMATUYECKOM YTEHHH KaK CPEJCTBE IMO3HAHMSI MUpPA U ce0sl B 3 TOM MHpE,
rapMOHH3AIIMY OTHOIIIEHUH YeJIOBEeKa U 0OIIeCTBa, CO3JaHIU 00pa3a «IoTpeOHOro OYaYIIIEroy.

[Ipn u3ydyeHun yueOHBIX MpEeIMETOB OOy4arolIUecs] YCOBEPIIEHCTBYIOT NPUOOPETEHHBIE HA MEPBOM YPOBHE HABBIKH PadoThl ¢ MHpopMaumei u
nonoiaHAT ux. OHM cMOTYT paboTaTh C TEKCTaMU, MPeoOpa30BbIBATH U MHTEPIIPETUPOBATH COJAEPKAILYIOCS B HUX MH(OPMALIHIO, B TOM YHCIIE:

* CHCTEMaTU3HUPOBATh, COMOCTABIIATH, AHAJTU3UPOBATh, 0000IIATh M UHTEPIPETUPOBATH HHPOPMALIHIO, COJIEPKALTYIOCS B TOTOBBIX HH(OPMALIMOHHBIX
00BEKTaX;

* BEICSITh TJABHYI0 M HW30BITOYHYIO HH(OPMAIMIO, BBHIMOJHATH CMBICIOBOE CBEPTHIBAHUE BBIICICHHBIX (DAaKTOB, MBICICH; TIPEICTABIATH
nH(pOpMAIIHIO B CKATOW CIIOBECHOW (opMe (B BHJIC TUIaHA WIJIM TE€3WCOB) M B HATJISAIHO-CUMBOJIUYECKON GopMme (B BHUie TaOIHUIl, TPAPUIECKUX CXEM U
JMarpaMM, KapT MOHSITUNA — KOHIENTYaJbHBIX JHArpaMM, OMOPHBIX KOHCIIEKTOR);

¢ 3aIllOJIHATD U JOIIOJIHATD Ta6J'II/ILIBI, CXEMbI, JUarpaMmabl, TEKCTHI.

B xone u3ydeHust Bcex y4eOHBIX MPEIMETOB OOyYaroIIrecs MPHOOPeTYT ONbIT MPOEKTHON JAeATeJbHOCTH KaKk 0c000i (opMbl y4eOHOU paboTHI,
CIOCOOCTBYIOIICH BOCIIMTAHUIO CAMOCTOSITEJIBHOCTH, WHHIIMATUBHOCTH, OTBETCTBCHHOCTH, MOBBINICHUIO MOTHBAIMU U 3(dekTuBHOCTH y4ueOHOM
JEATENbHOCTH, B XOJIC peajM3allid MCXOJHOTO 3aMbICiIa Ha MPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BBIOMpATh aJCKBATHBIC CTOSIICH 3a1aue
CpeICTBa, MPUHUMATh PEIIEHUs, B TOM YUCJIE U B CHUTyalMsx HeompenenéHHoctu. OHU MOTy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTKe
HECKOJIbKUX BAPHAHTOB PELICHHH, K TIOUCKY HECTAHAAPTHBIX PEIICHUH, IOUCKY M OCYIIECTBICHUIO HAM0OJIee MPUEMIIEMOTO PEIICHUSL.

PeryasituBubie YY /1

YMeHHue caMOCTOSTEIbHO ONpCACIIATh 1IN 06yquI/151, CTaBUTb H (bOpMy.]'II/IpOBaTB HOBBIC 3aJa4u B yqe6e U TO3HaBaTEIbHOM ACATCIBbHOCTH,
pa3BUBaTb MOTUBBI U UHTCPCCHI CBOEM MO3HAaBaTEIbHON ACATCIbHOCTH.



OO0yuaromuiicsi CMOXKET:

e AHAIM3HMPOBATH CYIIECTBYIONINE U TUNIAHUPOBATH OyIylie 00pa3oBaTeIbHBIE PE3yIbTATHI;

e  UICHTU(UIMPOBATH COOCTBEHHBIEC IPOOIEMBI U OTIPENIENIATH TIABHYIO TPOOIIEMY;

e BBLIBHTaTh BEPCUU PEIICHUS MPOOIEMBbI, (POPMYINPOBATH TUIIOTE3bI, TPEIBOCXUIIATH KOHEUHBIN Pe3yIbTar;

e CTaBUTH LIEJb JICATEIHHOCTH Ha OCHOBE OTPEEIIEHHOM MPOOIEMBI U CYLIECTBYIOIINX BO3MOKHOCTEH;

e (QopmynupoBarh yuyeOHbIE 331a4 KaK LIaru JOCTH)KEHMSI TOCTABJIEHHOM LI€THN AESITEIbHOCTH;

e 00OCHOBBIBaTh 1IEJIEBbIE OPUEHTHPHI U MPUOPUTETHl CChUIKAMU Ha LIEHHOCTH, yKa3biBasi M OOOCHOBBIBAsl JIOTUYECKYIO MOCIIEI0BATEIbHOCTh
1IaroB.

VMenne caMmoCcTOATEIRHO IJIAaHUPOBATh IMMYTU JOCTUIKCHHUA ueneﬁ, B TOM YHMCJIC aJIbTCPHATUBHBIC, OCO3HAHHO BI)I6I/IpaTI) HauoOoee 3(1)(1)6KTI/IBHI)IC
CIIOCOOBI pEeHICHUSA y‘Ie6HI)IX M IIO3HABATCJIbHBIX 3a7a4.

OO0yuaromuiicst CMOXKET:

e OmpeAensATh He0OXOAUMBIC ACUCTBUE(ST) B COOTBETCTBHHU C YUCOHOH ¥ MMO3HABATEIBHOM 3a/1aueii M COCTABIISTh AITOPUTM UX BBIITOJTHEHHS,

e 000CHOBBIBATH U OCYIIECTBIIATH BBIOOp Hanboiee 23hEeKTUBHBIX CIIOCOOOB peIeHUs YUeOHBIX U MTO3HABATEIHHBIX 33/1a4;

e ONpEACTATH/HAXOUTh, B TOM YHUCIIE U3 MPEIUIOKEHHBIX BAPHAHTOB, YCIOBHS ISl BBIITOJHEHHS y4eOHOM 1 TIO3HABATEILHOW 3a1a4H,

e BBICTpaMBAaTh KU3HEHHBIE TUTAHBI HA KPATKOCPOUHOE Oy/yIiee (3asiBJISAThH LIEICBbIC OPUCHTUPBI, CTABUTH aJICKBATHBIC UM 33/Ia4M M Tpeiarath
JICWCTBUS, YKa3bIBast 1 00OCHOBBIBAS JIOTHYECKYIO ITOCIIEI0BATEILHOCTD IIAroR);

e BBIOMPATH U3 MPEIOKECHHBIX BAPUAHTOB U CAMOCTOSITEIIBHO HCKATh CPEACTBA/PECYPCHI JIJISl PEIICHUS 3a/1a41/JOCTHKCHUS 11CTIH;

e COCTaBIISTH IUIAH PEHICHUs POOIEMBbI (BBIIIOJHEHHS ITPOEKTA, TPOBEACHUS HCCIICIOBAHNA);

e ONpEACTATH MOTCHIIUALHBIC 3aTPYJHCHUS IPU PEIICHUN YIeOHOH M IMO3HABATEIbHON 3a/1a4M U HAXOJUTh CPECTBA ISl X YCTPAHCHHUS;

e ONKCHIBATh CBOW OMBIT, OGOPMIISS €ro s Mepenadd JAPYrHM JIFOJsSIM B BUJC TEXHOJOTMHM PEUICHUs NMPAKTUYECKUX 3a7ad OINpPeesICHHOTO
KJacca;

e IUIAHUPOBATh U KOPPEKTHPOBATH CBOIO WHINBUIYaJIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.

YMeHHe COOTHOCUTL CBOU HeﬁCTBHH C INIAHUPYCMBIMHU PE3YyJIbTaTaMH, OCYHICCTBIIATE KOHTPOJIb CBOEH JIEATEIBHOCTU B mpouecce NOCTUKCHUA
pe3yibTara, ONpeaACIIiTh CITIOCOOBI JICVICTBHI B paMKax npeaJIOKCHHBIX YCJ'IOBI/Iﬁ n Tpe60BaHHfI, KOPPCKTUPOBATH CBOU JIECTBHUS B COOTBETCTBUH C

HU3MEHSIOLIECUCS CUTYallUEH.

OOy4armunics CMOXKET:



e OIpeAessTh COBMECTHO C IEJaroroM M CBEPCTHUKAMU KPUTEPUHU IUIAHUPYEMbBIX pPE3YJIbTaTOB M KPUTEPUU OLIEHKH CBOEH yueOHOM
NeSITENIbHOCTH;

e CHCTEMaTU3MPOBATh (B TOM YHUCIIE BEIOUPATh IPUOPUTETHBIE) KPUTEPUHU IIJIAHUPYEMBIX PE3YJIBTATOB U OLIEHKU CBOEH JESITEIbHOCTH;

e OTOMpPATh MHCTPYMEHTHI JUIS OLICHUBAHUS CBOCH JEATEIbHOCTH, OCYIIECTBIIATE CAMOKOHTPOJIb CBOCH JEATEIEHOCTH B paMKax MPEeAIOKEHHBIX
yCIIOBUI U TpeOOBAHUI;

e  OLIEHUBATh CBOIO JIEATEIBHOCTh, ApIYMEHTHPYS IPUYMHBI JOCTHXKEHUS UM OTCYTCTBHS TUIAaHUPYEMOTO Pe3yJIbTaTa;

e HAXOJUTh JOCTATOYHBIE CPEACTBA JJISl BHINOJHEHUS y4EOHbIX JEUCTBUU B M3MEHSIOLIEHCS CUTyallUd W/MIU IPHU OTCYTCTBUU IJIAHHUPYEMOIO
pe3ynbTara;

e paboTas MO CBOEMY ILUIaHy, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO AESITEIbHOCTh HAa OCHOBE aHalIM3a U3MEHEHMH CUTyalluu JUIsl MOJIy4eHUs
3aIJIaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3ynbTara;

e YCTaHABJIUBATh CBSI3b MEX]Y IMOJYYEHHBIMHU XapaKTEPUCTUKAMM MPOAYKTa U XapaKTEPUCTUKAMHM Ipoliecca IESTENbHOCTH U 1O 3aBEpLICHUH
NeSITeNIbHOCTH MpeAarath M3MEHEeHNE XapaKTepUCTUK Mpoliecca s MOJyYeHHs! YITYUIIeHHbIX XapaKTePUCTUK MPOIYKTa;

e  CBEpATH CBOM JICHCTBUS C LIEJIBIO U, IPU HEOOXOAUMOCTH, UCIIPABIISITH OMIUOKH CaMOCTOSITENIBHO.

YMeHne oleHUBaTh MPaBUIBLHOCTH BBITIOJTHEHUS YIeOHOW 3a7aul, COOCTBEHHBIE BO3MOYKHOCTH €€ PEeIICHUSI.
OO0yuaromuiicst CMOXKET:

e ONpENeATh KPUTECPUH MPABUIHHOCTU (KOPPEKTHOCTH) BBHITIOJTHEHHS YICOHOM 3a/1a4u;

e AHAIM3UPOBATH U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOMIECTO MHCTPYMEHTAPHS JJIs BHITOJTHEHUST YIeOHOW 3a/1a4u;

e CBOOOJIHO TIOJI30BAThCS BEIPAOOTAHHBIMU KPUTEPHUSMHU OIEHKH M CAMOOIIEHKH, HCXOS U3 1IEJIH U UMEIOIIUXCS CPEJICTB, pa3jinyas pe3ysibTaT u
CIIOCOOBI NEHCTBUM;

e OIICHMBATh NPOJIYKT CBOCH IEATEIBHOCTH IO 3aJaHHBIM H/WIM CaMOCTOSTEIBHO OIPEICICHHBIM KPUTEPHUSIM B COOTBETCTBHUHU C IIENBIO
JIEeITEIbHOCTH;

e 00OCHOBBIBaTh JOCTHKHMOCTH LI€JIH BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE OILIGHKH CBOMX BHYTPEHHHMX PECYPCOB M JOCTYIHBIX BHEIIHHX
PECYpPCOB;

e (UKCUPOBATH U AaHAIM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3YIHTATOB.

Brnanenue ocHoBaMu CAMOKOHTPOJIsA, CAMOOLICHKHU, IIPUHATUA peH_IeHI/Iﬁ " OCYHICCTBJICHUA OCO3HAHHOI'O BBI60pa B yqe6H0171 1 IO3HABAaTEILHOM.

OOy4Jaromuics CMOXKET:



e HAOIIONATh M AHAJIM3UPOBATH COOCTBEHHYIO YYEOHYIO M MO3HABATEIBHYIO JNEATEIBHOCTh U JCATEILHOCTD APYIHX OO0y4aromuXcs B MpoIecce
B3aUMOIIPOBEPKH;

e COOTHOCHUTH peajbHbI€ U INIAHUPYEMbIE PE3Y/IbTAThl MHANBUyaIbHON 00pa30BaTEIbHOMN 1€ATENbHOCTH U JIENIaTh BBIBO/IBI;

e [PUHUMATh PEUICHHE B YUEOHOW CUTYallUu U HECTU 32 HETO OTBETCTBEHHOCTD;

e  CaMOCTOSITEJILHO OIPENENIATh IPUUMHBI CBOET0 yCIeXa WM HeycleXa U HaXOUTh CIIOCOOBI BBIXOJA U3 CUTYyalluU HEYCIIeXa;

e PETPOCIHEKTUBHO OINpEAENsATh, KaKhe NEHCTBHUS MO pelIeHUI0 y4eOHOW 3aJadd WM MapaMmeTpbl 3THX ACWCTBUNM NPUBEIM K MNOJYyYEHHUIO
MMEIOLIErocsl NPOAyKTa y4eOHON JesITebHOCTH;

e JIEMOHCTPUPOBATH MPUEMBI PEryasilud NCUXO(PU3UOIOTMUYECKUX/ SMOIMOHAIBHBIX COCTOSIHMM i1 JOCTMKEHHsS 3¢¢eKTa yCIOKOEHHUS
(ycTpaHeHUs SMOIMOHAIBLHON HAINpPsHKEHHOCTH), d(PdekTa BoccTaHOBICHUS (0CIA0ICHUSI MPOSBICHUN yToMIIeHUS), dh(deKTa aKTUBU3AINMT
(TOBBIIEHUS NTCUXO0(DU3HOTIOTMUECKON PEaKTUBHOCTH).

ITo3naBaTtenbublie YY /1

YMeHue ompenensaTh MOHATHS, CO3/1aBaTh OOOOIEHHsS, yCTaHABJIMBATh AHAJIOTHH, KIACCH(UIIMPOBATH, CAMOCTOSTEIHLHO BHIOMpATh OCHOBAHUS W
KPUTEPHUH 7151 KITaCCU(PUKAIIUK, YCTAHABIMBATH IPHUUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHE, YMO3aKIl0UeHUEe (MHIyKTUBHOE,
JNETYKTHBHOE, TI0 aHAJIOTUH) U JeNIaTh BBIBOIbI. O0yUJaIOMIUIC CMOXKET:

e TOAOMpAThH CIIOBA, CONOAYMHEHHbIE KIIOUEBOMY CIIOBY, OIPEICISIONIIE €ro MPU3HAKU U CBOIICTBA;

e BBICTPAMBATH JIOTHYECKYIO LIEMOYKY, COCTOSAIIYIO U3 KIFOUEBOTO CJIOBA M CONOAYMHEHHBIX €MY CIIOB;

e BBIJCIATH OOIINI MPU3HAK JIBYX WJIM HECKOJIBKUX HMPEAMETOB HIIH SBJICHUH U OOBSICHATH UX CXOJCTBO;

e OOBEIMHATH MPEAMETHI U SBJICHUS B TPYIIIIBI IO ONIPEACICHHBIM IPH3HAKaM, CPaBHUBATh, KJIACCU(PHUIIUPOBATH U 00001aTh (DaKThI U SBICHHS;

e BBIJCIATH SBJICHHUE U3 OOLIEr0 psAJa APYTUX SBICHUI,

e OMIpenensaTh OOCTOSTEIbCTBA, KOTOPHIE MPEIIICCTBOBAIN BO3HHUKHOBEHHIO CBS3U MEXKAY SIBICHHAMH, M3 3THX OOCTOSITENBCTB BBLICIATH
OTIpEIETISIONIHE, CIIOCOOHBIE OBITh MPUYUHON TAHHOTO SIBJICHUS, BBISBIISTH IIPHYMHBI U CJIEJCTBUS SIBICHUN;

e CTPOUTH PACCY)KJCHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX SBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

e CTPOUTH PACCY)KJCHUE HAa OCHOBE CPAaBHEHHS IPEIMETOB H SIBJIICHHIA, BBLICISS IIPU 3TOM OOIIME IPU3HAKY;

e W3Jarath MOJy4eHHYIO0 HH()OPMALNIO, UHTEPIPETUPYS €€ B KOHTEKCTE PeIIaeMoil 3a1a4u;

e CaMOCTOSITENFHO YKa3bIBaTh HAa MH(OPMALHUIO, HYKAAIOUIYIOCS B NPOBEPKE, Mpeaiararb W MPHUMEHATh CHOCO0 MPOBEPKH JOCTOBEPHOCTH
uH(pOpMaINH;

e OOBACHATH SABJICHUS, MIPOLIECCHI, CBSI3U U OTHOILIEHUS, BBISBIIIEMbIE B X0/1€ MO3HABATENBHON M MCCIEI0BATENbCKON EATEIbHOCTH (IIPUBOJUTD
00BsICHEHUE C U3MEHEHHEM (POPMBI NPE/ICTABICHUS; 00BACHATH, JeTATU3UPYs WK 0000111as1; OOBSICHATH C 3alaHHON TOUKH 3pEHHS);
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BBIABJIATH WM HA3bIBATh IMPUYUHBI CO6I>ITI/I$I, SABJICHUsA, B TOM YHCJIC BO3MOXXHBIC /HanboIee BCPOATHBIC IMPUYMUHBI, BOSMOJXHLIC IOCICACTBUA
SaHaHHOﬁ IMPUYUHBI, CAMOCTOATCIIBHO OCYHICCTBIIAA HpI/I‘-II/IHHO-CJ'IeI{CTBeHHI)If/'I aHaJIn3,;

ACJIaTb BBIBOJ Ha OCHOBC KPUTHYCCKOI'O aHa/IM3a pas3HbIX TOYCK 3PCHHA, HNOATBCPIKAATH BBIBOJ COOCTBEHHOM apFYMeHTaHHCﬁ nJIn
CaMOCTOATCIIbHO IMMOJTYYCHHBIMHA JaHHBIMU.

VYMenne co3aaBaTb, NPUMCHATH U Hp606p330BI)IBaTB 3HaKW WU CHUMBOJIbI, MOJCIIN U CXCMbl JIA PCUHICHUA y‘le6HBIX 1 MO3HAaBATCJBbHBIX 3a1a4.
OO0yuaromuificsi CMOXKeT:

0003HaYaTh CHMBOJIOM W 3HAKOM IPEAMET W/WIITH SBIICHUE;

OMpCACIIATD JIOTHYCCKUEC CBA3HU MCXKAY NPCAMETaMU W/ SIBJICHUSIMU, 0003HaYaTh JaHHBIC JIOTHYECKHUE CBA3H C IOMOIIBIO 3HAKOB B CXEMCE,
co3/aBaTh aOCTPAKTHBIN WK peaibHbI 00pa3 mpeaMeTa U/uiu IBJICHHUS;

CTPOUTH MOJIENTH/CXeMY Ha OCHOBE YCIIOBUH 3aJ1a4M H/WJIH CIIOC00a €€ PEeIICHHS;

co3aaBaThb Bep6aJ'II)HI)Ie, BCUICCTBECHHBIC U I/IH(bOpMaI_[I/IOHHI)Ie MOJZCIIN C BBIACICHUEM CYHICCTBCHHBIX XapaKTCPUCTUK o0BeKTa JJIA
OTIpENIeNICHUsI CTI0CO0a peleHHs 3a]a4ui B COOTBETCTBUH C CHTYaIUEH;

peoOpa30BBIBATH MOJICIH C IIEJIbIO BBISBICHUS OOIINX 3aKOHOB, ONPEIEISIONINX JaHHYIO IPEAMETHYIO 00J1acTh;

MEPEBOJUTL CJIOKHYIO TIO COCTaBy (MHOTOACMEKTHYI0) HWHQPOpMANHMI0 M3 Tpa@uIecKoro Wik (OpMaTu30BaHHOTO (CHUMBOJIBHOTO)
MPEJCTAaBICHHUS B TEKCTOBOE, U HA00OPOT;

CTPOHTH CXEMY, aTOPUTM JCHCTBUSI, UCIPABISITh WM BOCCTAHABIMBATh HEM3BECTHBIN paHEe alTOPUTM Ha OCHOBE MMEIONICTOCs 3HAHUS 00
00BEKTE, K KOTOPOMY IPUMEHSIETCS AJITOPUTM;

CTPOHMTH JIOKA3aTeILCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

aHATM3UPOBATh/pe(IICKCUPOBATh OTBIT Pa3pabOTKH W pealn3anuy y4eOHOTO MPOEKTa, UCCIICAOBAHUS (TEOPETHYECKOTO, SMIUPUIECKOTO) Ha
OCHOBE IPEUIOKEHHOW IPOOJIEMHOM CUTYAIIMHU, TIOCTABJIICHHOH IIeJIM W/WIIH 33JJaHHBIX KPUTEPUEB OLICHKH MPOIyKTa/pe3yybTaTa.

CwMbiciioBoe ureHne. OOy4aronuiicss CMOXeT:

HaxoaUuThb B TCKCTC Tpe6yeMy10 I/IH(bOpMaI_II/IIO (B COOTBETCTBMU C LICTISIMU CBOEH ,Z[CHTCJ'ILHOCTI/I);
OPUCHTHUPOBATLCA B COACPIKAHNU TCKCTA, IOHUMATb LIEIIOCTHBIA CMBICIT TCKCTA, CTPYKTYPUPOBATDH TCKCT,
YCTaHAaBJIMBATb B3aUMOCBS3b OITMCAHHBIX B TCKCTC CO6LITPII>1, HBHCHHﬁ, IMpoucCCoOB;

PE3FOMUPOBATH I'NTaBHYIO UJCHO TCKCTA,

@opMUpOBaHHE W Pa3BUTHE IKOJOTHYECKOr0 MBILLICHUSI, YMEHUE NPUMEHITh €ro B II03HABATEIbHONW, KOMMYHHMKaTHMBHOW, COLIMAJIBHOM
MPaKTUKE U MpodeccuoHanbHOM opueHTanuu. O0yJarouuiics CMoXeT:
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e  OIpPENEATh CBOE OTHOUIEHUE K IPUPOIHOM CpELE;

e  AHATM3UPOBATbH BIIMSHUE IKOJOTUYECKUX (PAKTOPOB Ha Cpey OOMTaHUS KUBBIX OPraHU3MOB;

e IIPOBOJUTH IPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 DKOJIOTUYECKUX CUTYalLlUH;

e TPOTHO3UPOBATH U3MEHEHHSI CUTYAIHH IIPH CMEHE ACHCTBUS OAHOTO (PaKTOpa Ha JecTBHE IPYroro (akropa;

*  PACHPOCTPaHATH HKOJIOTMYECKHE 3HAHUSA U YYAaCTBOBATH B MIPAKTUYECKUX JIEax 10 3aIIATE OKPYXKAIOIIEH Cpebl;
e BBIpaXXaThb CBOE OTHOILIEHHUE K IPUPOJIE YEPE3 PUCYHKH, COUMHEHHUSI, MOJIENIH, TPOEKTHbIE PAOOTHI.

Pa3BuTre MOTHBAIIMK K OBJIAJICHUIO KYJIbTYpPOH aKTHBHOTO MCIIOJIb30BAHUS CIOBAPEH U IPYTHX MOUCKOBBIX cucTeM. OOy4Yaromuiicst CMOXKET:

e ONpEeneNsTh HEOOXOAMMBIC KIIFOUEBBIC IIOMCKOBBIC CIIOBA M 3aITPOCHI;

e  OCYIIECTBIATH B3aUMOJICHCTBUE C AJIEKTPOHHBIMH MOMCKOBBIMH CUCTEMAMH, CIIOBApSIMU;

e (opMUPOBATh MHOXKECTBEHHYIO BHIOOPKY M3 TIOMCKOBBIX HCTOYHHKOB TSI 0OBEKTUBHU3AIIMN PE3YIbTATOB ITOMCKA,;
e COOTHOCHUTBH ITOJIYYEHHBIE PE3YNIBTATHI IOUCKA CO CBOEH AESTEIBHOCTHIO.

KommynukatuBHbie YV ][

YMeHue opraHu3oBbIBaTH Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JAEATEIBHOCTb C YUMTEJIEM M CBEPCTHUKAMM; pabdOTaTh MHIUBUIYAIIbHO U B
IpyIIe: HaXoAuUTh oOlee pelieHHe M paspemaTth KOH(IUKTHI Ha OCHOBE COIJIACOBAHMS MO3MIMM W ydeTa HMHTepecoB; (GOpMYyIUpOBATH,
apryMeHTHPOBATh U OTCTaWBaTh CBOE MHEeHHE. OOyUYaIOUIUIiCs CMOXKET:

e OIpEAessATh BO3MOXKHBIE POJIM B COBMECTHOM JESTENbHOCTH;

e WUrpaTh ONPEICIICHHYIO POJIb B COBMECTHOMU JESITEbHOCTH;

e TMpPUHUMATH MO3ULHUI0 COOECeHMKA, TMOHMMAas IO3UIMIO APYroro, pa3iuyaTh B €ro peuyu: MHEHHe (TOYKY 3pEeHHs), J0Ka3aTelbCTBO
(aprymenTsl), haKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

e  OIpeAeNsaTh CBOU JCHCTBUS U JCHCTBUS MapTHEPA, KOTOPbIE CIIOCOOCTBOBAIM WJIH MPEMSATCTBOBAIU MPOAYKTUBHON KOMMYHHUKAIINH;

e CTPOWTH MMO3UTUBHBIC OTHOIICHUS B MpoLiecce y4eOHOM U MO3HABATEIbHOMN AEITEIbHOCTH;

e KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHHS, B JUCKYCCUU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, NiepedpazupoBaTh CBOIO
MBICIIb (BJa/ICHUE MEXaHU3MOM IKBUBAJICHTHBIX 3aMEH);

e KPUTMYECKHM OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABATh OIIMOOYHOCTH CBOETO MHEHMs (€CIM OHO TaKOBO) U
KOPPEKTUPOBATH €I0;

e TMpejsarath aabTEPHATUBHOE PEIICHNE B KOH(MIUKTHON CUTYAINH;

e BBLIEJATH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUHU;
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e JIOTOBAapHUBAThCS O IMPaBHJIAX U BOIIPOCaX Ui 00CYK/IEHUSI B COOTBETCTBUU C ITOCTABJIEHHOM Iepe]l IpyIoi 3a1auei;

e  OpraHM30BBIBaTh y4eOHOE B3aMMOJICHCTBUE B TPYIINE (OMPENLIIATh OOIINE [ENH, PACIPECIISTh POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T. 11.);

e YCTpaHATh B paMKax IHAajiora pa3pbiBbl B KOMMYHHUKAIMH, O0O0YyCIOBJICHHBIE HENOHUMAaHUEM/HENPUSITHEM CO CTOPOHBI COOECEIHMKA 3aiayH,
(bopMBI WK COAEPIKAHUS AUATIOTA.

YMeHue OCO3HAaHHO MCIOJIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBHM C 3aJa4ell KOMMYHUKAIUM [IJI BBIPAKEHUS CBOMX YYBCTB, MBICIEH U
MOTPeOHOCTEN ISl TIJITAHUPOBAHUS U PETYJISIIMUA CBOCH AESITENIbHOCTH; BIQJICHUE YCTHOW U MUCHbMEHHON PEedbi0, MOHOJIOTHUYECKOW KOHTEKCTHOM
peubIo.

OO06y4aromuiicst CMOXKET:

e OIpeAensaTh 33]ayy KOMMYHHKAIIMM U B COOTBETCTBUU C HE OTOMpPATh peueBble CPECTBA;

e 0TOMpATH U UCTIOJIH30BATh PEUEBHIE CPEICTBA B MPOIIECCE KOMMYHUKAIIMK C JPYTUMU JIIOABMHU (JHAJIOT B IIape, B MaJIO rpymnmne u T. 1.);

e MPEACTaBIATH B YCTHOM WJIM MUCbMEHHON (hopMe pa3BepHYTHIH MJIaH COOCTBEHHOM JIEATEIbHOCTH;

e coOdrOaTh HOPMBI TYOJINYHOM pedH, PEryIaMeHT B MOHOJIOT€ U AUCKYCCUU B COOTBETCTBUM ¢ KOMMYHMKATHBHOM 3a1a4ei;

e BBICKa3bIBaTh U 0OOCHOBBIBaTh MHEHHUE (CYX/I€HUE) U 3alpalllMBaTh MHEHUE MAPTHEPA B PAMKAX UAJIOra;

e IIPUHHMMATh PEIIECHHE B XOJ€ AUAIOra U COINIaCOBBIBATh €0 ¢ COOECETHUKOM;

e CO3/aBaTh MMCbMEHHbBIE «KIMIINPOBAHHBIE» U OPUTHHAJIBHBIE TEKCTHI C CIOIb30BAHUEM HEOOXOIUMBIX PEUEBBIX CPE/CTB;

e HCHOJb30BaTh BepOaJIbHbIE CPEACTBA (CPECTBA JJOIMUECKON CBSA3M) JUISl BBIIETIEHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

e HCHOJB30BaTh HEBEPOAIbHBIE CPEICTBA WIIU HAIJIAAHbIE MaTepUaJIbl, IOIrOTOBICHHBIE/OTOOPAHHbIE IOJI PYKOBOJCTBOM YUUTES;

e JleNaTh OLEHOYHBIM BBIBOJ O JOCTIJKEHUU LEIM KOMMYHHKALIMM HENOCPEACTBEHHO IIOCIIE 3aBEPIICHHUS KOMMYHHUKATHBHOTO KOHTaKTa WU
000CHOBBIBATH €T0.

e  ®dopMHUpOBaHHE M PA3BUTHEC KOMIETEHTHOCTH B 00JIACTH MCMOJIH30BAHUS HH(OPMAIMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOIHii (ajiee —
HKT). Obyuaromuiicsi CMOXKET:

e IIeJICHANPABIEHHO HCKaTh M MCIOJb30BaTh MH(GOPMALMOHHBIE PECYPCHI, HEOOXOMUMBIE AJISl pElIeHHUs Y4eOHBIX M MPaKTUUYECKHX 3aJay C
nomoibto cpeacts UKT;

e BBIOMpPATH, CTPOUTH U HUCIOIB30BaTh AJCKBATHYIO MH(MOPMAIMOHHYIO MOJENb AJS MepeJayd CBOMX MBICIEH CpeICTBAaMHU €CTECTBEHHBIX U
(OpMaNBHBIX SI3BIKOB B COOTBETCTBHHU C YCIOBHUSIMH KOMMYHHUKAIUH;

e BBIICNATH HHOOPMALIMOHHBIN aCEeKT 3aa4u, ONEPUPOBATh TaHHBIMU, UCTIOIH30BATh MOJIENb PEIICHUS 3a]auu;
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WCTOJIb30BaTh KOMIBIOTEPHBIC TEXHOJIOTUHU (BKJIIOYAs BBHIOODP a/leKBAaTHBIX 3a7aye WHCTPYMEHTAJIBHBIX MPOrPaMMHO-AMIAPATHRIX CPEICTB U
CepBI/ICOB) IJi1 pelICHUs I/IHq)OpMaLII/IOHHI)IX 1 KOMMYHHUKAIIMOHHBIX y‘-Ie6HI)IX 3aJa4y, B TOM YHCJIC. BBIYMCIICHUEC, HAIIlMCaHUEC IIMCEM,
COUYMHEHHH, TOKIAJ0B, pedepaToB, CO3AAHHUE MPE3CHTAIUHN U JIp.;

HCI0JIb30BAaTh HH(OPMALIUIO C YIETOM ITHUECKUX U NPABOBBIX HOPM;

co3zaBaTh HMH(OPMAIMOHHBIE PECYPChl PAa3HOTO THIA M JUIL Pa3HBIX ayAWTOpWH, coOmonath WHGOPMAIMOHHYIO THUTHEHY M IpaBHIa
MH(OpPMaLIMOHHON OE30MMaCHOCTH.

IInanupyemMble pe3yJbTaThl H3y4eHUs1 yueOHOro npeamera (7 kiacc)
BbInyCcKHUK HAy4YUTCH:

XapaKTEepPU30BaTh OCHOBHBIE METOIbI TIO3HAHUS: HAOJIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT;

OTIMCBIBATh CBOMCTBA TBEPJIBIX, )KUJIKHX, Ta3000pa3HBIX BEIIECTB, BHIICTSSA UX CYIIECTBEHHbBIE TPU3HAKH;

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJIa», «XUMUYECKUI 3JIEMEHTY, «IIPOCTOE BEIIECTBOY, «CII0KHOE
BEIIECTBOY, «BAJICHTHOCThY, «XUMHUUECKAsl pEaKius», UCIOb3ys 3HAKOBYIO CUCTEMY XUMHH;

pasnuyaTh XUMHYECKUE U GU3NYECKHE SIBICHUS,

Ha3bIBaTh XUMUYECKUE DIIEMEHTHI;

OTIPEJIeIIATh COCTAB BEUIECTB MO UX (hopMyam;

BBISIBIISITH IIPU3HAKH, CBUJICTENILCTBYIOIINE O MPOTEKAHUHU XUMHUYECKOM peakuu MNPy BHIMOTHEHUH XUMHUYECKOTO OTIbITa;
coOnroaatTh mpaBuia 6e30MacHOi paboThI TP MPOBEICHUU OIIBITOB;

0JIb30BaThCs Ja00PATOPHBIM 000PYAOBAHUEM U MOCYAOM;

BBIYHCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBa;

BBIYHCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JI€MEHTa M0 GopMysie COeAMHEHNUS;

PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEAECIICHHON MacCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;

Cojaep:xkanue nmporpamMmsl yuedHoro npeamera « Xumus» 7 kiace (35 yaca, 1 yac B HeJ1eJ110)
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Paznen 1. «Xumus B nenTpe ecrectposHanusp» (11 4.)

XUMHUS — YacThb €CTECTBO3HAHUA. B3auMOOTHOLIEHUs YesloBeKa M OKpyxkawouero wmupa. Ilpenver xumun. @Dusndeckue Ttena u
BemiectBa.CBolicTBa BemiecTB. [IpuMeHeHne BeIIecTB HA OCHOBE MX CBOWMCTB. HaOmrogeHne kak OCHOBHOW METOJ MO3HAHUSI OKPYXKAIOIIET0 MUpA.
Ycnosus nposenenus Habmoaenus. ['unoreza. Oxcriepument. Beioa. Ctpoenue minamenu. Jlaboparopus u obopynoBanue. Mojienb, MOAETUPOBaHUE.
OcoOenHocT MojenupoBaHus B reorpaduu, ¢uzuke, 6uonornu. Moaenu B Ouosoruu. Mynsxu. Monenu B ¢usuke. DnekTpodopHas MallnHa.
I'eorpaduueckue mojenu. XuMudeckue MOJENIU: IPEeIMETHbIE (MOJEIN aTOMa, MOJIEKYJ, XUMUYECKUX U MPOMBIIIJIEHHBIX TPOU3BOJICTB), 3HAKOBBIE,
WIN CHMBOJIbHBIE (CUMBOJIBI JIEMEHTOB, (DOPMYJIbI BEIIECTB, YPaBHEHHUS peakiuil). XuMudeckuil aneMeHT. XuMuueckue 3Haku. MIx oOo3HaueHue,
npousHomeHne. Xumuieckue Gopmyinsl BemecTB. [IpocTeie u cinoxubie BemecTBa. MHaekcs u koddduimentel. KauecTBEeHHBIN 1 KOJTUYECTBEHHBII
COCTaB BEUIECTBA. YHMBEPCAIbHBIA XapaKTep MOJOXKEHUI MOJIEKYISIpHO-KHHETHYeCKOW Teopuu. [IoHATHS «aTom», «MoJieKynay, «uon». CTpoeHue
BemecTBa. Kpucrammnyeckoe cocrosinue Bemectsa. Kpucrammueckue pemerku TBepasix BemecTB. Juddysusa. bpoyHosckoe nukenue. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIApHOTO cTpoeHus. [loHaTue 06 arperaTHOM cOCTOSIHUM BelecTBa. Pu3nyeckue U XuMHueckue siBieHus. ['azoo0pasnele,
KUJKAE W TBepable BemectBa. AMopdubeie BemectBa. CTpoeHue 3eMiu: sAapo, MaHTHsS, Kopa. Jlutocdepa. MwuHepasbl W TOpPHBIE TOPOJIBI.
Marmatuueckue M OcaJlouHble (HEOPraHWYEeCKHE M OpraHMyYecKhe, B TOM 4YHUCJIE U TOploYue) Mopojbl. XUMHYECKUH COCTaB >KMBOU KIIETKH:
HeopraHuyeckre (BoJa U MUHEPAJIbHbBIE COJIM) U OpraHndeckue (OesKH, >KUpBI, YTIIeBO/Ibl, BATAMUHBI) BellecTBa. buonoruueckas posib BOJbl B KUBOM
kietke. dotocuntes. Xnopodpumn. buonoruueckoe 3HaueHue XKUPOB, OEIKOB, SPUPHBIX Macell, YIJIeBOJAOB U BUTAMHUHOB JJISl JKU3HENEATEIbHOCTH
oprann3moB. KaudecTBeHHbIe peakunu. Pacrno3HaBaHuE BEMIECTB C MOMONIbI0O KAYE€CTBEHHBIX pEaKIUi. AHAIMTHYECKH curHai. OmnpenensemMoe
BEILIECTBO U PEAKTUB HA HETO.

JdemoncTpaumnu:

1. Komneknust pa3iu4HbIX TpeaMeToB Win (GoTorpaduil MpeIMeToB W3 alIOMUHHS Ui HIUTFOCTPAllUM UICHU «CBOWCTBA —
MIPUMEHEHHEY.

2. Y4ebHoe 000pyI0BaHKE, UCTIOIB3YEMOE Ha YpoKaxX (pu3uku, OM0I0THH, Teorpaduu U XUMHUH.

3. OnektpodopHas mammHa B aerctBuu. ['eorpaduueckue moaenu (rinodyc, kapra). buonoruueckue monenu (MyJsbKU OpraHOB U
CHCTEM OpraHOB PAaCTCHH, )KMBOTHBIX U uelioBeka). DH3MUECKHEe W XUMHUYECKUE MOJCIU aTOMOB, MOJICKYJ BEIECTB M KPUCTAJUIMYCCKUX
PEIIETOK.

4. OO0beMHbIe U MIAPOCTEPKHEBBIC MOJICIH BOJIbI, YIIIEKUCIOTO U CEPHUCTOTO ra30B, METaHA.

S. OO0pa3s1bl TBEP/BIX BELIECTB KPUCTAIIIMYECKOTO CTPOCHUS. MOJIeNN KPUCTAIUIMYECKUX PEIIETOK.

6. Bopa B Tpex arperaTHbIX cOCTOSIHUAX. KOJIEKIMs KpUCTANINYECKUX U aMOP(HBIX BELIECTB U U3/IEIUN U3 HUX.

7. Konnekmus MuHepanoB (J1a3ypuT, KOPYH, XaJbKOTMPHUT, (QIFOOPHT, TAJIUT).

8. Konnekius ropHsIX MopoJ1 (FpaHuT, pa3audHble (JOpMBbI KalblIUTa — MEJ, MPaMop, U3BECTHSK).

9. Konnekmus roprounx uckonaeMbix (He(Th, KAMEHHBIN YTroJib, CIaHIBI, TOPD).
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JleMOHCTpPallHOHHBIE IKCIIEPUMEHTBI
1. Hayunoe naGmonenne u ero onucanue. M3ydenne cTpoeHus TIIaMeHH.
2 CrniupToBast 3KCTpakus XJ0popuia U3 3€JIEHbIX JTUCThEB PACTEHUM.
3 «[lepenuBaHue» yrieKUcaoro raza B CTakaH Ha ypaBHOBEILIEHHBIX BECax.
4. KauecTBeHHas peakiyst Ha KUCJIOPOI.
) KauecTtBeHHas peakiys Ha yriIeKHMCIIBIN Tras.

JlabopaTopHble padoThbI:

Pacnipoctpanenue 3amnaxa oJeK0JIOHA, TyXOB WU I€30J0paHTa Kak mporecc Tudpdy3um.
Habntonenune 6poyHOBCKOTO ABMKEHUS YaCTUUYEK YEPHOM TYIIN MOJL MUKPOCKOIIOM.
Huddy3us nepMmanraHara Kajaus B )KeJlaTHHE.

O6napyxeHue >3pupHBIX Maces B aleIbCHHOBON KOPOUKE.

N3ydeHue rpaHnTa ¢ IOMOIIBIO YBEINYUTENBHOTO CTEKIIA.

Omnpenenenue coiep:kanus BOAbI B PACTEHUH.

OO6HapyxeHue Maciia B ceMeHax MO/ICOJIHEYHHKA U TPELIKOr0 opexa.

OO6HapyxeHue Kpaxmaia B IIICHAYHON MYKE.

B3anmMoelicTBre ackOpOMHOBOM KHUCIOTHI C HOJIOM (ompesenenre BuTaMmuHa C B pa3IMUHBIX COKaX).
0. IIponyBaHue BBIIBIXa€MOIO BO3/lyXa U€pe3 U3BECTKOBYIO BOY.

1.  OO6napyxeHue U3BECTKOBOI BOJbI CPEeI Pa3IMUHBIX BEIIECTB.

IIpakTuyeckue padborTbi:

RBRBoOo~NoR~LONE

1. 3HaKOMCTBO ¢ J1abopaTopHbIM 00OpyaoBaHueM. [IpaBuiia TeXHUKH 0€301TaCHOCTH.
2. Hab6nronenue 3a ropsiel cBeuoi. Y CTpOHCTBO M pab0Ta CIIMPTOBKH.
Paznea 2. MaremaTtuka B xumuu (9 1)

OTtHocuTenbHasi aTOMHAas Macca syeMeHTa. MonekynsapHas macca. OnpesieieHue OTHOCUTEIbHONW aTOMHOM MacChl XUMUYECKHX 3JIEMEHTOB IO
tabnuue /. . MenneneeBa. HaxoxaeHne OTHOCUTEIHHONW MOJIEKYISIPHON Macchl 1Mo (hopMylie BEIIeCTBA KaK CyMMbl OTHOCUTEIIBHBIX aTOMHBIX Macc,
COCTaBJISIIOIIUX BELIECTBO XMMUYECKHUX 3JIEMEHTOB. [IoHATHE 0 MaccoBO#l J0jie XMMHMUYECKOTO 3j1eMeHTa (W) B CIOXKHOM BEIIECTBE U €€ pacyeT Mo
¢dopmyne BemiectBa. Haxoxxaenue GpopMyibl BellecTBa MO 3HAYEHUSM MacCOBBIX JIOJEH 00pa3yIolIMX ero 3J1eMEHTOB (s IByX4acOBOI'O HU3YyUYCHMS
Kypca).Uuctele BemectBa. Cmecu. 'ereporeHHbsle 1 TOMOreHHbIE cMecH. ['a3000pa3Hbie (BO3/yX, MPUPOIHBIN ra3), skuakue (HedThb), TBEp/ble CMECH
(ropHBIE MOPO/IBI, KYIMHAPHBIE CMECH M CUHTETHUYECKHe Moromue cpeactsa).Onpenenenne oobeMHOM noam rasza (¢p) B cmecu. CocraB atmMochepHOro
BO3/lyXa M IpPUPOAHOro rasa. Pacuer oObema monu raza B cMecu 1o ero oosemy u Haoboport. Ilonstue o I1JIK. MaccoBas nons BemecTtBa (W) B
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pactBope. KoHuenTpauus. PactBoputesb U pacTBOPEHHOE BellecTBO. PacueT Macchl pacCTBOPEHHOI'O BEIIECTBA IO MAcce pacTBOpPa U MacCOBOM Ji0Jie
pactBopeHHoro BemiectBa.lloHsiTHe 0 unMcTOM BellecTBe W npumecH. MaccoBas moss npumecu (W) B oOpasuie ucxoaHoro BemiecTBa. OCHOBHOE
BelEecTBO. PacyeT Macchl OCHOBHOT'O BEIIECTBA 10 MACCE BELIECTBA, COJIEPKALIETO OMPEIEICHHYI0 MAaCCOBYIO JIOJIO TPUMECEH.
JdemoHcTpaumnu:
Komexkuust pa3nuuHbIX BUJOB MpaMopa U U3JIEIUI U3 HETo.
CMech peuHOoro 1 caxapHoro Mecka U uxX pas/elieHue.
Konnexkuus Hedptu n HEPTENPOAYKTOB.
Konnekuust ObITOBBIX CMECEH.
Juarpamma coctaBa aTMOC(EPHOT0 BO3/IyXa.
Jlnarpamma coctaBa IpUpOIHOTO rasa.
Komnekuust «MuHepasibl U TOPHBIE TOPOIBI.

Nook~wdpE

IIpakTH4eckne padoThI
1. [IpuroroBieHne pacTBopa ¢ 3aJaHHOM MacCOBOM JI0JI€M paCTBOPEHHOTO BELIECTBA.
Pasznen 3. SAABienus, npoucxoasimme ¢ Bemecrsamu (114)

CriocoOpI pazaeneHust cMeceld M OYnCTKa BemecTB. HekoTopele mpocTeiime crnocoObl pa3aesieHusl cMeceii: TpocenBaHue, pa3eiCHHe cMecei
MOPOIIKOB JKeJie3a U Cepbl, OTCTaWBaHUE, JEKaHTalMs, LEHTpUPYrUpoBaHUE, Pa3AeieHHE C TOMOIIbIO ACTUTEIbHON BOPOHKH, (UIHTPOBAHHE.
OunbsTpoBaHne B jaboparopuu, ObiTy W Ha mnpousBojcTBe. [lonstue o Quubrpare. AncopOums. I[lonstue o6 amcopOuum u amcopOeHTax.
AKTHBUPOBAHHBIN YroJib KaK BaXHEHIIHMA acopOeHT. YCTpoicTBO mpoTrBoraza. CriocoObl 0uncTKH BOABL. JIUCTHILIALNS (TTEpEeroHKa) Kak MmpoIecc
BBIJICTICHUS BElecTBa U3 KUAKON cMecu. JlucTuimupoBanHas BoJa 1 oonactu ee npuMenenus. Kpucramiuzanus win BeinapuBanue. Kpucranmmzanus
U BbIIApUBaHHE B JlabopaTopuu (Kpucramim3zatopsl u (GaphopoBble YallKu Ui BblapuBanus) U npupone. [leperonka nHedTn. HedrenpomykTs.
OpakIMOHHAs MEPErOHKa KUJIKOTO BO3/yXa. XUMHUECKHE peaklUy KaK MPOILECcC MPEeBpalleHus OJHUX BELIECTB B JIpyrue. YCIOBUS MPOTEKAHUS U
MpeKpaleHuss XumMuueckux peakiuid. ConpukocHOBeHHE (KOHTAaKT) BemiecTB, HarpeBaHue. Kartamuzarop. MuHruburtop. YmpaBieHue peakUusIMH
ropenus. [Ipu3Haku XMMHUYECKUX peakiuii: H3MEHEHHE 1[BeTa, 00pa3oBaHKe 0CaKa, paCTBOPEHHE MOJYYEHHOTO 0CaJIKa, BbIJCIEHUE ra3a, O sIBICHUE
3araxa, BbIJICJIEHUE WIH MOTJIOIEHUE TETJIOTHI.

JdeMoHcTpanun
1. @unptp HloTTa. Boponka broxHepa. YcTaHoBKa 111 GUIBTPOBAHUS O] BAKYYMOM.
2 PecniuparopHbie Macku U MapJieBbI€ MOBA3KU.
3. IIpoTuBOTa3s 1 €ro YyCTPOMUCTBO.
4 Komnekus «Hed1s u HEPTEIPOLYKTHI».
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I[eMOHCTpaIIHOHHI)Ie IKCIIEPUMEHTBI

HROoo~Noa~wNE

0.
11.
12.
13.

Paznienenne cMecu MopoIIKa Cepbl U KENE3HBIX OMMIOK.

Paznenenne cmecu nopouka cepsl U Iecka.

Paznenenue cmecu BOABI U PACTUTEIBHOIO Macia ¢ TIOMOIIbIO IEIUTEIBHOM BOPOHKH.

[TonyueHnue AUCTUINIMPOBAHHOM BOJIbI C TOMOIIBIO J1A00PAaTOPHOM YCTaHOBKHU ISl IEPETOHKHU KU JIKOCTEH.
Paznenenue cmecu nepMaHranata U AUXpomara Kajus CllocoOOM KpHUCTaJIIN3alHH.

B3aumoneiicTBue jKene3HbIX OMUIIOK U MOPOILKa cepbl IPU HarPEBAHUU.

[Tonyuenue yriekuciaoro ra3a B3auMoJIHCTBUEM MpaMopa ¢ KUCIOTON U 0OHapyKEHHE €ro ¢ TIOMOIIbIO H3BECTKOBOM BOJIBI.

Karanutuueckoe pasnoskeHue mepoKcHaa Boopoaa (kaTanu3atop — Anokcu mapraunia (IV)).

OOHapyxeHHe pacTBOpa MIETOUYH C TIOMOIIBIO HHIIKATOPA.

B3anmMopelicTBrie pacTBOpa epMaHraHaTa KaJivs ¥ pacTBOpa AUXpoMaTta KaJlvs ¢ paCTBOPOM CYIb(UTa HATPHUSI.
B3anmMopelicTBre pacTBOpa MepMaHraHaTa Kajusi ¢ aCKOpOMHOBOW KHCIOTOM.

B3anmopelicTBre xsopuaa )enesa ¢ KeNToW KpOBSHOW COJIbI0 U THIPOKCUIOM HATPUS.

B3aunmoneiictBue ruapokcuaa xenesa (I11) ¢ pactBopom constHOM KUCTOTHI.

JlaGopaTopHbie padoThbI:

1.
2.

AncopOuust KyKypy3HbIMU TAJIOYKaMU MapOB MaxXy4yuX BEUIECTB.
N3ydeHue ycTpoilcTBa 3aKUrajky U TJIaMEHH.

IIpakTuyeckue padboTbi:

1.
2.
3.

BrIpariuBanue KpUCTAUIOB COJIH (JIOMAIIHHI SKCIIEPUMEHT, 3alllliTa MPOEKTOB).
OuncTKa MOBAapEHHOM COJIU.
N3yuenune mporiecca KOppo3uu xejesa.

Paznen 4. Pacckasbl o xumuu (4 4)

Brigaromuecs PYCCKHE YUCHBIC-XUMHUKU. I/ICTOpI/IH XHUMHNYCCKHNX BCIHICCTB (OTKprTI/IC, MOJIydCHHUE U 3HaquI/Ie).I/13yquHe XHUMHUYCCKHUX

peaKkiuu.
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TemaTn4eckoe IJIAHUPOBAHHUE 110 y‘leﬁl—[OMy npeamMery «Xumus» 7 kiaace

Ne Tema pa3aena

Bcero uacos

Peanusanus padoyeil nporpaMMbl BOCIIUTAHUS

1. XuMUs B IEHTPE €CTECTBO3HAHUS

11

Ilonnmanne 3HAYMMOCTH HCTOPHUYCCKUX Q)aKTOB, CBA3aHHBIX C
BEIIMKUMH OTKDPBITUSIMH H HW300PETEHUSIMH PYCCKUX YUYEHBIX B
00J1acTH €CTECTBEHHBIX HAYK.

2. Maremarrka B XUMHUH.

DopMUpPOBAHKE IIEHHBIX OTHOLICHUI K 3HAHUSIM KaK
WHTEJUIEKTYyaJIbHOMY pecypcy, obecreunBaroniemMy Oyayiiee
YeJI0BeKa, KaK pe3ylibTaTy KPOTIOTIUBOTO , HO YBJIEKATEILHOTO
y4eOHOTO Tpy/a.

3. SBneHus, MPOUCXOISIINE C BEIIECTBAMHU

11

@opMUPOBAHKE IIEHHBIX OTHOLIECHHI K MPUPOE KaK
MCTOYHUKY JKU3HH Ha 3eMJie OCHOBE CAMOT0 €€
CYLIECTBOBAHUS, HY)KIAIOIINECs B 3aIIUTE U TTOCTOSTHHOM
BHHUMAaHUU CO CTOPOHBI YEJIOBEKa.

4, Paccka3ssl mo xumuu

Oco3HaHN€e 3HAYUMOCTH BEJTUKUX XUMUYECKUX OTKPBITUIA
PYCCKHMX YUYEHBIX JI Pa3BUTHS YEJIOBEUYECTBA U HAYKH B
Poccun.

HUTOIro

35

IInanupyemMblie pe3yJbTaTbl H3yYeHHsI Y1€OHOIO NpeaMeTa

19



8 Kiacc

BbInycKHMK Hay4YUTCS:

XapaKTCpUu30BaTb OCHOBHBIC METO/IbI ITIO3HAHMA: Ha6JHOI[eHI/I€, HU3MCPCHUC, SOKCIICPUMCHT,

OIINCHIBATL CBOMCTBA TBCPABIX, JXUJKUX, F33006pa3HI)IX BCUICCTB, BBIACIIAA UX CYIICCTBCHHLIC ITIPHU3HAKH,
PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX HOHITHH «aToM», «KMOJICKYJIay, «XUMHWYECKHUU SJICMCHT», «IIPOCTOC BEUICCTBO», «CIOKHOC
BCIICCTBO», «BAJICHTHOCTB», KXUMHUUCCKAA PCAKIUA», UCIIOJIB3YySA 3HAKOBYIO CUCTEMY XUMUU;

PacKpBIBAaTh CMBICIT 3aKOHOB COXPAHECHHS MAcChI BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHON TEOPHUH;
pasiiniaTtb XUMHYCCKHUEC U q)HBI/I‘IGCKI/Ie SIBJICHUS,

Ha3bIBaTh XUMHYCCKHEC JJICMCHTHI,

OTIPENIENATh COCTaB BEHIECTB 10 UX (hopMyrnam;

OTIPEJICIIATh BaJICHTHOCTh aTOMa 3JIEMEHTa B COSIMHEHUSAX;

OMpECACIIATh TUII XUMHUYCCKUX peaKuHﬁ;

Ha3bIBaTh MPU3HAKU U YCIOBHSI MPOTEKAHMS XMMHUYECKIX PEAKIIUH;

BBISIBJISTH TIPU3HAKH, CBHJICTEIIHCTBYIOIIUE O IPOTEKaHUH XUMHUYECKOW PEAKIIUU TIPU BBHITIOJTHEHUN XUMHYECKOTO OTIBITA;
COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHH;

COCTaBJIATh YPaBHEHUS! XUMHUECKUX PEAKIINH;

coOuroaaTh mpaBuiia 0€301MacHON padoOThI PU MPOBEJICHUH OIIBITOB;

MOJIL30BAThCS JTA0OPATOPHBIM 000PYIOBAHUEM H TIOCY IO,

BBIYMCIIATH OTHOCUTEIILHYIO MOJIEKYJISIPHYIO Maccy BEIIeCTBa;

BBIYUCIIATH MAaCCOBYIO JIOJTF0 XUMHYECKOTO AJIEMEHTA 110 (POPMYJIC COCAMHCHUS;

XapaKTepu30BaTh (PU3MUYECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KMUCIOPOJIa U BOJOPOIA;

MOJIy4aTh, COOMPATh KHCIOPO U BOJIOPO/I;

pacro3HaBaTh OTBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: KUCIOPOI, BOJOPOI;

XapakTepu30BaTh GU3NUYECKUE  XUMHUECKHUE CBOMCTBA BO/IBI;

PacKpbIBaTh CMBICI TIOHATHUS «PaCTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

MPUTOTOBIISATH PACTBOPHI C ONIPEICIIEHHO MacCOBOM JTOJIEH pacTBOPEHHOTO BEIIECTBA;
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Ha3bIBaTh COCMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

XapaKTepU30BaTh GU3NYECKUE U XUMHUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUH, COJIEH;
ONPEENATh IPUHAUIEKHOCTD BELIECTB K OIIPE/IETICHHOMY KIIaCCy COE€IMHEHUM;

COCTaBJIATH ()OPMYIIBI HEOPTAaHUYECKUX COSTMHEHUI N3YUYEHHBIX KIacCOB;

MIPOBOJIUTH OMBITHI, TOATBEPKIAIOLINE XUMUYECKIE CBOMCTBA N3YUYEHHBIX KJIIACCOB HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh OIMBITHBIM IIyTEM PAaCTBOPHI KMCIIOT U LIeJI0UEN IO N3MEHEHUIO OKPacK! UHINKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKAY KJIacCaMU HEOPTraHUYECKUX COEANHEHUN;

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa;

00BACHATH GUZUYECKUIN CMBICIT ATOMHOTO (TIOPSAIKOBOTO) HOMEpPAa XUMHUYECKOTO 3JI€MEHTa, HOMEPOB I'PYIIbI U EPH0Ia B IEPHOIUUECKON
cucteme JI.11. Menaeneena;

00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHHSI aTOMOB, CBOICTB 3JIEMEHTOB B IIPE/IeNIax MaJIbIX IEPHUOA0B U TJIaBHBIX MOATPYIIIL;
XapaKTepU30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJOPOJa /10 KaJIblIMs) HAa OCHOBE UX MOJIOXKEHUS B ieproaudeckoit cucteme /1.1, Menneneesa u
0COOEHHOCTEH CTPOCHHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOCHUS aTOMOB NEePBBIX 20 351eMeHTOB nepuoanueckoit cucremsl [I.M. Menneneena;

PacKpbIBaTh CMBICI OHATUN: «XUMHYECKAsl CBSI3bY», «3JIEKTPOOTPHUIATETLHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BELIECTB OT THIIA KPUCTAIITUYECKON PEIETKH;

OTIPEENATh BUJ XUMUYECKOU CBA3H B HEOPraHMUECKUX COCAMHEHUSX;

M300paxaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMUYECKUX CBSI3EH;

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUHMThCS:

8b108UAMDb U npoeepPAmsb IKCNEPUMEHMAIbHO 2UNOmMe3bl O XUMUUECKUX cBolicmeax eewecnie Ha OCHoese Ux cocmaead U CmpoerHusd, ux
cnocobrocmu ecmynanitb 6 XumuvecKkue peakyuu, o xapakmepe u npodmeax PAaA3TUYHBIX XUMUYECKUX peakuuﬁ;
xapakmepusoeanib eeufecmed no cocnmaey, Cmpoenuro u C@OL?CWI@LIM, ycmanaeiueaniob I’lpl/l’{uHHO'CJleacméfeHHble C653U MleC()y OaHHBIMU
Xapakmepucmuxkamu seujecmeda,
cocmaesiyiAiinib MOJNEKYJIAPHbLE U NOJIHblEe UOHHbIE YPABHERUA NO COKPAUEHHbIM UOHHBIM YPABHEHUAM,
npocro3Uuposantob cnocobHocmb eeuiecmeda nposesiAintb OKUcCjiumesbhvle Uil 60CCmMaHosumelbHovle ceolicmea C yuemom cmenenell OKUCIeHUs
INNEMEHMO0E, GXOa}ZLLﬂ/DC 6 €20 cocmae,
cocmaesiiAinib YpaeHeHUs peakuuﬁ, coomeemcmeyrouiux noc1e008ameIbHoOCmu npe@pamelmﬁ HeopeaHuvyeCcKux eeuiecne pas3luinblx Kliaccos,
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Conepxxanue kypca xumnu B 8 kiacce (70 yacoB, 2 yaca B He/1eJII0)

BBenenune

Hpe)IMeT XHUMHH. MCTOI[I)I IIO3HAaHWA B XHUMHH: Ha6J'IIOZ[CHI/I€, OKCIICPUMCHT, MOJCIMPOBAHUC. HcTOYHMKH XUMHYECKOM I/IHq)OpMaHI/II/I, €
IMOJIYYCHHEC, aHAJIM3 U MPECACTABICHUEC €0 PE3yIbTaTOB.

[ToHsiTHE O XUMHUYECKOM 3JIeMEHTE U (POpMax €ro CylmeCTBOBaHUS: CBOOOIHBIX aTOMaXx, MPOCTHIX U CIIOKHBIX BELIECTBAX.
[IpeBpamenus Bemects. OTIMYNE XUMUYECKUX PEaKIMi OT pU3NUYEeCcKUX ABICHUI. Posib XMMIUM B )KU3HU YenoBeka. XemModumus u xemopoous.

KpaTKI/Ie CBCACHUA W3 HUCTOPUHM BO3HUKHOBCHHUA W PA3BUTHUA XHUMHUU. Poinr oTeuecTBEHHBIX YUYC€HBIX B CTAHOBJICHHUHU XUMHUYECKOUI HAayKHu —
pabotsl M. B. JlIomonocoBa, A. M. bytneposa, /1. 1. Menneneena.

XuMHUYecKasi CHMBOJIMKA. 3HAKM XHMHYECKHX JJEMEHTOB M TMPOUCXOXKIACHUE WX Ha3BaHUWA. XuMmudeckue Gopmyibl. MHAEGKCH H
ko3¢ unmentel. OTHOCUTENbHBIE ATOMHAsI U MOJIEKYJIsipHas Macchl. [IpoBeneHne pacyeToB MaccoOBOM JOJM XMMUYECKOTO 3JIEMEHTa B BEIIECTBE Ha
OCHOBE €T0 (hOPMYJIBI.

[lepuoguueckast cuctema xumuueckux snementoB Jl. M. MenpeneeBa, ee cTpykTypa: Majible UM OOJbIIME NEPUOABI, TPYIIbl U MOATPYIIIIHI.
[lepuoauueckas cucTeMa Kak CIipaBOYHOE IMOCOOHUE JUIsl MOTY4YEeHUS CBEJICHUI O XUMHUYECKUX AIEMEHTaX.

demoncTpanuu. 1. Monenu (mmapoctepkaeBbie 1 CTroapTa-bpurieda) pa3audHbIX TPOCTHIX U CJIOXKHBIX BemecTB. 2. KoJieKius CTeKIsTHHON
XUMHUYECKOHM mocypl. 3. KoJuiekius MmaTepuanoB U U3JIeJIMA U3 HUX Ha OCHOBE alltoMuHMs. 4. B3aumoaencTBiue MpamMopa ¢ KUCJIOTON U MOMYTHEHHUE
U3BECTKOBOI BOJIBI.

JlabopaTopHble onbIThl. 1. CpaBHEHHE CBONCTB TBEP/IBIX KPUCTAUTMUECKUX BEIIECTB M pacTBOPOB. 2. CpaBHEHHE CKOPOCTU MCHIAPEHUS BOBDI,
0JIEKOJIOHA ¥ 3TUJIOBOTO COUPTA ¢ (GUIBTPOBAIILHOM OyMaru.

Tema 1. ATOMBI XUMHYECKHUX DJIEMEHTOB
ATOMBI Kak (hopMa CyIIECTBOBAHUSI XUMHUYECKUX 3J1eMeHTOB. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB. Jloka3zaTenbCcTBa CI0KHOCTH CTPOCHUS

atroMoB. OnbIThl Pesepdopaa. [InanerapHas Mojienb CTPOCHHUS aToMa.
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CocTaB aTOMHBIX sJIep: IPOTOHbI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3auMOCBsI3b MOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHAS
aTOMHas Maccay.

H3menenue yucia IIPOTOHOB B AJPEC aTOMa — 06pa3013aH1/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.

N3menenue uncia HEWTPOHOB B sA/ipe aTomMa — oOpazoBaHHe U30TONOB. COBPEMEHHOE OMpPENCICHUE MOHATHUS «XUMHYECKHUN DIEMEHT.
N3oTormb! kKak pa3sHOBUAHOCTH aTOMOB OJTHOTO XUMHYECKOTO AJIEMEHTA.

3J'IeKTpOHBI. CTpOCHI/IC SJICKTPOHHBIX ypOBHeI\/’I ATOMOB XMMHYECKHUX JJICMCHTOB MaJIbIX IICPUOO0B. ITonsaTue o 3aBCPUHICHHOM J3JICKTPOHHOM
YPOBHE.

[Tepuoanueckas cuctema xumudeckux snaemeHToB JI. M. MenpaeneeBa u cTpoeHHE aTOMOB — (PM3WYECKUM CMBICT TOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEpa I'PYIIIbl, HOMEpa NEPHOJIa.

N3menenme uymcia 3JICKTPOHOB Ha BHCIIHEM OJJICKTPOHHOM YPOBHC aToMa XUMHUYCCKOI'0 3JJIEMCHTA ? O6p330BaHI/Ie IIOJIOKHUTECIIBHBIX H
OTpULaTeNbHBIX HOHOB. MlOHBI, 00pa30BaHHbIE ATOMaMH METAJUIOB U HeMeTa/IoB. [IpHunHbI U3MEHEHHS METAJUIMYECKUX U HEMETAINTMYECKUX CBOICTB
B nepuonax u rpymnmax. ObpazoBanue OuHapHbIX coenuHeHui. [lonsaTre 00 MoHHON cBsi3u. CxemMbl 00pa3oBaHUs MOHHOM CBsI3M. B3ammopeicTBue
aTOMOB JIEMEHTOB-HEMETAJIOB MEXKLy cO00I — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.

KoBanenTHas HenossipHasi XuMU4ecKasi CBS3b. DIEKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

BSaHMOHCﬁCTBHC aTOMOB HEMETAJIOB MEXKIY coboii — 06pa30BaHHe 6I/IHapHBIX COCI[I/IHeHI/Iﬁ HEMCTAJIJIOB. BHGKTPOOTpHHaTeJ'IBHOCTI).
KopanenTHas IIOJIAIpHAA CBA3b. ITonsTHe 0 BaJ€eHTHOCTH KaK CBOMCTBE aTOMOB 06p330BBIBaTB KOBaJICHTHBIE XUMHUUeckue cBs3u. CocTaBiicHUE (bOpMy.]'I
6I/IHapHI>IX COCI[I/IHCHI/II‘/'I 10 BaJICHTHOCTH. HaXO)I(I[eHI/Ie BaJICHTHOCTH IIO (bOpMYJ'IC 6I/IHapHOFO COCIHUHCHU.

BzaumopelicTBre aTOMOB METAIIOB MCKAY coOoii — 06p330BaHI/Ie MCTAJUIMYCCKUX KPUCTAJLJIOB. IlousTre 0 MeTaIINYECKON CBS3U.

JemoncTpanmuu. Mojeinu aToMOB XHMHYECKHX dIeMeHTOB. [lepuomudeckas cucreMa xuMmudeckux anemMeHToB [1. . MenneneeBa (pasiruHbie
dhopmbi).

JlabopaTopHbie onbIThl. 3. MozaenupoBaHUE INpPUHIUINA JEHCTBUSA CKAaHUPYIOIIETr0 MHKpockomna. 4. M3rotoBiieHME MOJENENd MOJIEKYI
OMHAPHBIX COEAUHEHUI.

Tema 2. [IpocThie BenecTBa
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[TonoxxeHne MeTaIoB U HeMeTawioB B [lepuoauyeckoit cucreme xumudeckux 3eMeHToB J[. M. MenneneeBa. BaxHelmue npocTeie BENIECTBA
— MeTaJuibl (5KeJie30, aTFOMUHUM, KaJIbIIMM, MarHui, HaTpuil, kaymii). O0mme pu3nuecKre CBOMCTBA METAILIOB.

Baxweiine mpocTeie BelecTBa-HEMETaIbl, 00pa30BaHHBIE aTOMaMHU KHCJIOPOJa, BOJAOPOAa, a30Ta, cepbl, (ocdopa, yriepona. Monekyisl
IIPOCTHIX BEIIECTB-HEMETAIIIOB — BOAOPOa, KUCIOPOa, a30Ta, raloreHoB. OTHOCUTENIbHAS MOJIEKYJIsipHasi Macca.

CriocoOHOCTh aTOMOB XMMUYECKHX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — ALIOTPONHs. AJUIOTPONHBIE MOAU(PUKAIIII
Kucaopoaa, pocdopa, onoBa. Merauinyeckue 1 HEMeTaNInYeCKUe CBOWCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTh 3TOTO TOHSATHS.

UYucno Asoraapo. Konnuectso Beniectsa. Moiib. MonsipHas Macca. MossipHblil 00beM razoo0pa3Hbix BemiecTB. KpaTHble eqMHUIIBI U3MEPEHUS
KOJIMYCCTBA BCIICCTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUIMMOJIAPHASA U KUJIOMOJISIpHAsA MaCChl BEIICCTBA, MI/IJ'IJ'II/IMOJISIPHBIﬁ n KHJ’IOMOJ’IS[pHBIﬁ 00BEMBI
ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ ncoap30BaHNEM ITOHATHI «KOJIUYECTBO BCIICCTBA», «KMOJISIPHAA MaccCay, ((MOJ'ISIpHI:Iﬁ 00BeM Tra3oB)», «9YUCJIIO ABOFaJIpO».

JemoncTpanuu. [lomyuenue o3ona. O6pasnpl 6e10ro U ceporo ojioBa, 6emoro u kpacHoro ¢ocdopa. Hekoropsie MeTaIbl M1 HEMETAJUIBI €
KOJIMYECTBOM BeriecTBa 1 MoJib. MoJIIpHBIN 00BEM Ta3000pa3HbIX BEIIECTB.

JlaGopaTtopHbie onbITHI. 5. O3HAKOMJIEHHE C KOJUIEKIIMEW MeTauioB. 6. O3HaKOMJIEHUE C KOJUJIEKIIMENH HEMETAJIOB.
Tema 3. CoennHeHUsI XUMHYECKHX JJIEMEHTOB

Crenenp oxucinenus. CpaBHEHHE CTENEHU OKHUCIEHHS U BaJeHTHOCTH. OrmpeneneHUE CTENEHU OKHUCICHUS JJIEMEHTOB B OMHApPHBIX
coenuHeHusx. CoctaBnenue Gopmys OMHAPHBIX COETUHEHH, 001l c1ocOo0 MX HA3BaHMIA.

bunapHbie coeiMHEHNS METAJIIOB U HEMETAJUIOB: OKCUbI, XJIOpUIbL, Cyibdusl u rnp. CoctaBneHue ux Gopmy.

EI/IHaprIe COCANHCHNA HEMCTAJJIOB: OKCHUIBI, JICTYYHEC BOJOPOAHBLIC COCAMHCHUA, UX COCTAB U HA3BAHUA. HpeI[CTaBI/ITeJ'II/I OKCHJOB. BOJA,
er'IeKI/ICJ'IHﬁ ra3, HeramcHas U3BCCTh. Hpe,Z[CTaBI/ITeJ'II/I JICTY4YHUX BOOOPOJHBIX COGHHHGHHﬁZ XJIOpOBOOOPOA U aMMHUAK.

OCHOBaHI/IH, HX COCTaB M Ha3BaHMU. PaCTBOpI/IMOCTb OCHOBaHUH B BOZEC. Hpe,Z[CTaBI/ITeJ'II/I HIeJIouei: T'HAPOKCUAbI HATPpUS, KaJIUA W KaJIbIHA.
[TousTue 06 HHAUKATOPpaxX U KaUCCTBCHHBIX PCAKIIUAX.

Kucnotel, ux coctaB u HaszBanus. Kmaccupukanus kuciot. [lpencraButenu KUCIOT: cepHas, coyisiHas, a3oTHasd. [loHsATHE O mIKaje
kucnoTHocTH (1kana pH). U3MeHeHne okpacku HHIUKATOPOB.
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Conu kak Ipou3BOJHbIE KUCIIOT U OCHOBaHMM, UX cOCTaB U Ha3zBaHus. PactBopumocTs coneii B Boje. IlpencraBurenu coseil: xjaopua HaTpus,
kapOoHat u gocdaT KambIus.

AMopdHBIE ¥ KPUCTAITHIECKUE BEIIECTBA.

MC)KMOJ'IGKy.]'I?[pHBIC B3aHMOI[€fICTBH§I. Tuner KPpUCTANIMYCCKUX PCUICTOK. 3aBUCUMOCTL CBOICTB BCIICCTB OT THUIIOB KPUCTALIMYCCKUX
PELIETOK.

Yucrele BemecTBa U cMecu. [IpuMepsl KUAKNX, TBEPABIX U ra3000pa3HbIX cMeceid. CBONCTBA YMCTHIX BEIIECTB U cMecel. Mx cocTas.
MaccoBas 1 00beMHasi J0JIM KOMIIOHEHTa cMecH. PacdeTsl, CBA3aHHBIE C UCIOJIB30BAHUEM MOHITHUS «IOJIS».

JdemoncTpanuu. OOpa3ipl OKCHIOB, KUCIOT, OCHOBAaHUW U coJied. Moaenu KpUCTaUTMYECKUX PEMICeTOK XJIOpUJa HATpHs, ajliMas3a, OKCHAa
yraepona (IV). KucnoTHo-11enouHble MHAUKATOPBI, U3MEHEHHE UX OKpPAacKU B PA3IMYHBIX Cpelax. YHHBEPCAJIbHBI MHIUKATOP U MU3MEHEHHE €ro
OKpackH B pa3nnuHbIX cpenax. [lkama pH.

JlaGopaTropHbie onbIThI. 7. O3HAKOMJIEHUE C KOJUIEKIIMEH OKCUAOB. 8. O3HAKOMJIEHHE CO CBOMCTBaMHM aMMHaka. 9. KauecTBeHHas peakuus Ha
yriekucibii ras. 10. Onpenenenne pH pacTBOpoB KUCTOTHI, Ieno4u 1 Boabl. 11. Onpenenenrne pH muMoHHOTO M 0JJ0YHOTO COKOB Ha Cpe3e IIJI0JIOB.
12. O3HakomiieHHE ¢ KOJUIeKuuen cosner. 13. O3HakomiIeHHE ¢ KOJUIEKIIMEH BEHIECTB C Pa3HBIM TUIIOM KPHUCTAJUIMYECKOW pemeTku. M3rotosiieHue
MOJIENIeH KPUCTALTNYECKUX penieTok. 14. O3HaKoMIIeHHE ¢ 00pa3IioM TOPHOU TTOPOJIBI.

Tema 4. U3MmeHeHUs, NPOUCXOAsIIIUE C BeleCTBAMU
[TonsaTHE SABNCHUI, CBI3aHHBIX C U3MEHEHUSMH, POUCXOSAIIUMU C BEIICCTBOM.

HBJ’IGHI/IH, CBs3aHHBIC C UBMCHCHHUEM KPHUCTAINIMYCCKOTO CTPOCHHA BEIIECCTBA IIPU ITIOCTOAHHOM €0 COCTaBE, (1)I/ISI/II‘IGCKI/IC sapneHnst. usndeckue
SABJICHUA B XUMHHW: JUCTUIIIALUSA, KpUCTAIUIM3allWs, BbIIIAPUBAHUEC U BO3IOHKA BCIICCTB, (I)I/IJ'ILTpOBaHI/Ie n L[eHTpI/I(bYFI/IpOBaHI/IC.

ﬂBJ’IeHI/IH, CBA3AHHBIC C HU3MCHCHUCM COCTaBa BCIICCTBA, XUMHYCCKHC PCAKIMHU. HpI/ISHaKI/I " YCJIOBUSA HNPOTCKAHUA XUMHUUYCCKUX peaKum"I.
Brigenenue TEMIOTH U CBETA — p€aKuuu ropCHuUs. ITousarue 06 3K30- U OHJAOTCPMHUYCCKUX PCAKIIUAX.

3aKOH COXpaHEHHUS MaccChl BEeIIeCTB. XUMUYECKUE YpaBHEHUsS. 3HAUeHHE MHIEKCOB U Kod(duimeHToB. CocTaBlieHuEe YpaBHEHUN XUMHYECKUX
peaKuuu.
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PacueTnl o XUMHUYECKUM YPaBHCHUAM. Pemenne 3aJa4 Ha HaX0XJICHUC KOJINYCCTBA, MaCChl UJIN O6T)CM8, NpoayKTa pCakuuu 110 KOJIUYCCTBY,
Macce Win 00beMy HCXOHOTO BEIECTBA. PacueTsl ¢ HCIOJIb30BAHUEM MOHSITHSI «10J151», KOT'/1a UCXOAHOE BEIIECTBO JaHO B BUJE PacTBOpa C 3a/1aHHOM
MAacCOBOM J0JIE paCTBOPEHHOTO BEIMIECTBA WIIA COACPIKUT OMPEACIICHHYIO JOJII0 TPUMECE.

Peakuuu paznoxenus. [IpeacraBinenue o ckopoctn Xumuieckux peakuuid. Karanuszatopsl. @epmenTsl. Peakiuu coenuuenus. Karanutuueckue
U HEKaTaIUTUYECKUE peakluu, oOpaTUMble U HeoOpaTuMble peakuuu. Peaknuum 3amernieHus. P akTUBHOCTM METasIOB, €r0 HCIOJIB30BAHUE IS
IIPOTHO3MPOBAHUSI BO3MOXKHOCTH IPOTEKAHUs PEAKIUN MEXIY METAUIAMH M KHCIOTaMH, PEaKIMil BBITECHEHHs OJHHUX METAJIOB M3 PAaCTBOPOB MX
coJielt ApyrumMu MetauiaMu. Peakunu ooMeHa. Peakiumn HeiTpanu3zauuu. Y clioBus IpOTEKaHUS peaklinii 0OMeHa B pacTBOPAx /10 KOHIIA.

TuIbl XMMUYECKUX pEaklMii Ha IpUMEpE CBOMCTB BOJBI. Peakuus pas3iioKeHus: — 3J1€KTPOJIM3 BOJbl. Peakuuu coequHeHns — B3auMOJCICTBIE
BOJIbI C OKCHJAMH METAJUIOB U HEMETAJUIOB. Y CJIOBHE B3aUMOJCHCTBHS OKCHIOB METAJIOB U HEMETAIUIOB ¢ BOAOU. [loHsATHE «Tuapokcuaby. Peakuyn
3aMelleHus — B3aUMO/IEICTBHE BOJIBI ¢ MeTalllIlaMu. Peakiiny oOMeHa — ruApoJin3 BEIECTB.

Jemoncrpanun. I[Tpumeps! ¢uznueckux sBieHUMN: a) MiaBieHWe napaduHa; 0) BO3rOHKA MOJa WM OEH30MHOM KHUCIIOTHI; B) pacTBOPEHHE
OKpAIIIeHHBIX COJIei; T') nu(y3ust TyIIUCTHIX BEUIECTB C TOPSINEH JTaMIIOUYKA HaKaluBaHUWs. [IpuMepsl XMMHUYECKUX SBJICHHUW: a) TOPEHHUE MarHus,
dbocdopa; 6) B3aMMOIEHCTBUE COJITHOW KHCJIOTHI C MPaMOPOM MJIM MeEJIOM; B) mojiydeHue rumpokcuaa meau (II); r) pacTBopeHHe MOTy4eHHOTO
TUAPOKCHIAa B KHCIIOTax; 1) B3aumojerictBue okcuaa Mmenu (II) ¢ cepHOM KMCTOTOW mpM HArpeBaHWU; €) Pa3jioKEHHE TMEepMaHraHaTa Kaaus; XK)
pa3iokeHue nepokcua BOJA0poa ¢ MOMOMIbIO JUOKCH 1A MapraHiia U Karajaasbl KapTodens il MOPKOBH; 3) B3aUMOAEHCTBHE pa30aBICHHBIX KUCIOT
C METaJUTaMH.

JladopaTopHble onbIThl. 15. [IpokanuBanue Meau B TUIaMEHU CIUPTOBKH. 16. 3amerienne Meau B pactBope xiopuaa meau (1) xxemesom.
Tema 5. [IpakTukym 1. IIpocTeiilmue onepanuu ¢ BelecTBOM

1. IlpaBuna TexHuKU Oe30macHOCTU Mpu paboTe B XxumuyeckoMm kabuuete. [Ipuembl oOpamienus c 1abopaTOpHbIM OOOPYIOBAaHUEM H
HarpeBareIbHbIMU ITprOopamMu. 2. Habmronenus 3a u3MEHEHUSIMH, POUCXOIALIIUME C TOPSIIEH CBEUOH, M MX ONMUCAHHUE (JJOMAILTHUI SKCTIEPUMEHT). 3.
AHanu3 noyBsl ¥ BOJABI (AoManHuii sxcnepuMenT). 4. [lpusnaku xumudeckux peakuuid. 5. [IpurotoBnenue pactBopa caxapa U pacdeT ero MacCcoBOM
JI0JIA B PacTBODE.

Tema 6. PacTBopenue. PactBopbl. Peakiiuu HOHHOT0 00MeHAa M OKMCJIMTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUHN

PaCTBOpeHI/Ie KakK CI)I/I3I/IKO'XI/IMI/I‘IGCKI/II‘/’I mponecc. Ilonsatue o Truaparax U Kpucrajuioruaparax. PaCTBOpI/IMOCTb. KpI/IBHe pacTBOPUMOCTU KaK
MOJCJIb 3aBUCUMOCTHU PACTBOPUMOCTU TBEPABIX BCHICCTB OT TCMIICPATYPHI. HaCI)IH_IeHHBIe, HCHACBINICHHBIC U TCPCCBIIICHHBIC PACTBOPLI. 3HaueHHE
PacTBOPOB AJId IMPUPOJABI U CCIILCKOT'O XO03SMCTRA.
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Ilousartue 006 BHCKTpOHHTHqCCKOfI JUCCOIHMaln. 3JICKTpOJII/ITI)I U HEC-3JICKTPOJIMTHI. MexaHu3M aucconranuu 3JICKTPOJIMTOB C pa3jIMYHbIM
XapaKTCpOM CBA3HU. CrerneHb BHGKTpOHHTI/IquKOf/'I JUCCOIMallH. CunbHBIC U cIa0kIe OJICKTPOJINTHI.

OcCHOBHBIE TIOJIOKEHUST TEOPUHU AIEKTPOIUTHUECKOM aucconnannn. MoHHble ypaBHeHUs peakiuid. Peakunu oOMeHa, uayiue 10 KOHIIA.
Krnaccuduxkarys HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. Jucconuanuss KUCIOT U UX CBOWCTBA B CBETE€ TEOPUU BJIEKTPOIUTHUYECKOMN Aucconuanui. MosekyssipHble u
MOHHBIE YpaBHEHMsI peakuuil. BauMoaelicTBre KUCIOT C METaulaMu. DJIEKTPOXUMHUECKUN Psii HANpsHKEHUN MeTayuioB. B3anMmoelcTBre KUCIOT C
OKCHJIaMH METAJUIOB. B3aumMmoaelcTBUE KHCIOT C OCHOBAaHMSAMHU — peaklMs HeUTpaln3auuu. B3ammopencTBue KHCIOT ¢ coyiAMH. Mcnosib3oBanue
TaOJIMLBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccupukamus. Jlucconuanys OCHOBaHMM W WX CBOWCTBA B CBETE€ TEOPUH DJIEKTPOJUTUYECKOW JUCCOIMAIINH.
BsaumopneiictBue ocHoBaHuii ¢ consmu. HMcmonb3oBaHue TaOMUIBI PACTBOPUMOCTH JUISL XapaKTEPUCTHKU XUMUYECKHMX CBOMCTB OCHOBAHMIA.
BzanmoneiicTBre meaouei ¢ OKCUIaMH HEMETAIIIOB.

Comnu, uX aucCOIMaIus U CBOMCTBA B CBETE TCOPHH DJICKTPOIUTHYCCKON Aucconanuu. B3anMoaeicTBrue coseid ¢ MeTauiaMi, 0COOCHHOCTH
9TUX peaknuii. BzanmonerictBue coneit ¢ comsimu. Mcnonp3oBanne TabIUIbl PpACTBOPUMOCTH JJI XapaKTEPUCTHKNA XUMUYECKUX CBOMCTB COJICH.

O06o0menre cBeleHni 00 OKCHIaxX, MX KilacCu(PUKauu U CBOMCTBAX.
I'eHeTHuecKue psIbl METAIa U HEMeTa/UTa. | eHeTHYeckast CBsI3b MEXK1y KJIacCaMU HEOPTaHWYCCKUX BELIECTR.
OKHCIIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKIUH.

OnpeneneHI/Ie CTEIICHEH OKMCIICHUS JJIs1 DJIEMEHTOB, O6paSYIOH_[I/IX BCIICCTBA PA3HbIX KJIACCOB. PeaKI_II/II/I HOHHOTO OOMEHAa M OKHCJIUTEILHO-
BOCCTAaHOBUTCIIbHBIC PCaKIINH. OxuciuTenb 1 BOCCTAHOBHUTCJIb, OKHMCJIICHUEC K1 BOCCTAHOBJICHUC.

Cocrasienue ypaBHCHI/Iﬁ OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_lI/Iﬁ MCTOJ0OM JJICKTPOHHOI'O OanaHca.
CsolicTBa MMPOCTBIX BCUICCTB — MCTAJIJIOB 1 HCMCTAJIJIOB, KUCJIOT U coJiell B CBETE OKHCINUTEIbHO-BOCCTAHOBUTEIIHLHBIX peaKHHﬁ.

JdemoncTpanuu. VcnbsiTaHne BeEeCTB U UX PACTBOPOB HA AJIEKTPONPOBOJAHOCTh. 3aBUCUMOCTD 3JEKTPONPOBOAHOCTH YKCYCHOM KHUCIOTBI OT
KOHIIEHTpalMU. J[BH)KEHUE OKpAIICeHHBIX HOHOB B 3JIEKTPUUECKOM Toje. B3aumoseiicTBue MHKa ¢ cepoil, consiHoi kucnotoi, xnmopumom meau (II).
I'openne Marnus. BzaumozelicTBue XJI0pHOU U CEPOBOIOPOJHON BOJIBI.
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JlabopaTopHble onbIThl. 17. B3aumoseiicTBue pacTBOpOB XJIOpUa HaTpusl U HUTpaTa cepedpa. 18. [loaydyeHne HepacTBOPUMOTro THIPOKCHIA
M B3aHMOJCHCTBHE €ro ¢ Kucioramu. 19. B3ammopelicTBre KHCIOT ¢ ocHoBaHusmu. 20. B3auMmopneiicTBHe KUCIOT C OKCHAAMH MeTauioB. 21.
BzaumopelicTBue KHCIOT ¢ MeTajmaMu. 22. B3aumoelcTBre KUCIOT ¢ cosaMu. 23. B3ammojelicTBre 1menoueii ¢ kucioramu. 24. B3aumoneiictBue
miesioye ¢ OkKcujgamMu HemeTayioB. 25. B3aumopelictBue mienodeil ¢ comsimu. 26. [losyyeHue u cBOICTBa HEpPAcTBOPHUMBIX OCHOBAaHUH. 27.
BzanMoelicTBue OCHOBHBIX OKCHIOB ¢ KucioTaMH. 28. B3aumoeiicTBue 0CHOBHBIX OKCHAOB ¢ BOIOH. 29. B3anmoaelcTBHE KUCIOTHBIX OKCHIOB C
menogamu. 30. B3aumomelicTBre KHCIOTHRIX OKCUIOB ¢ BOmoi. 31. B3aumoneiicTBue coieil ¢ kucioTamu. 32. BzanuMoaecTBre coIer C IIesI0 YaMu.
33. B3aumogeiicTBue coseli ¢ cossimu. 34. B3aumoseiicTBre pacTBOPOB COJIEH C METaJIJIaMHU.

Tema 7. IllpakTukym 2. CBOlicTBa pACTBOPOB 3JIEKTPOJIUTOB

1. Monnsie peakiuu. 2. YCIOBUS TE€UEHUS] XUMHUYECKHUX PEAKIUA MEXAY pacTBOpaMU HJIEKTPOJIUTOB 10 KoHIA. 3. CBOMCTBa KHCIIOT,
OCHOBAHMH, OKCUJIOB U cojiel. 4. Pemenre sKkCcriepuMeHTalbHbIX 3a/1a4.

TemaTuveckoe IIAHMPOBAHUE M0 YU4eOHOMY npeamery «Xumus» 8 kiacc

Ne Tema pa3jaena Bcero yacos Peanu3anus padoveil nporpaMMbl BOCIIMTAHUS

1. Brenenme. 5 ITornMaHre 3HAYNMOCTH UCTOPHIECKUX (haKTOB, CBSI3aHHBIX C
BEIIMKUMH OTKPBITUSIMUA U H300PETEHUSIMU PYCCKUX YUEHBIX B
00JIaCTH €CTECTBEHHBIX HayK. BocliuTaHue 4yBCTBa rOPIOCTH 32
pOJIb  OTEUECTBEHHBIX YUCHBIX B CTAHOBIICHUN XUMHUECKON HAYKH
— pabotst M. B. JlomonocoBa, A. M. bytieposa.

Oco3HaHKe 3HAYMMOCTH TPYJI0B F€HUAIBHOTO PYCCKOTO
yuénoro /[.11. Menneneesa.

2. ATOMBI XUMUYECKHX DJIEMCHTOB. 10 Pa3zBuTHE MTUYHOCTH 00YYAIOIIUXCS, UX HHTEIJICKTYalbHOE U
HPAaBCTBEHHOE COBEPIIICHCTBOBAaHUE, POPMHUPOBAHHIE Y HUX
T'YMAHUCTUYECKUX OTHOLIEHUU U 3KOJIOTMYECKU
11eJ1ec000pa3HOTOo MOBEJACHUS B OBITY U TPYIOBOM
JIESITEITLHOCTH.

3. IpocTeie BelecTBa. 12 dopMUpOBaHUE MOHATHH O MHOTOOOPA3WH U TECHOM B3aUMOCBS3U
XUMHYECKUX 00BEKTOB (KOHKPETHBIX XUMHUECKHUX 3JIEMEHTOB,
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BEIIECTB, XMMUYECKHUX PEaKIHii) ¢ ApyruMu (OMOTOTHIECKUMH,
(DUBHYECKUMH U T.I.) 00bEKTaMHU, PACKPHITH HJICIO O LIEITOCTHOCTH
IIPUPOABI U EMHON HAyYHON KapTHUHBI MHpa.

DOpMUPOBAHUE LICHHBIX OTHOLIEHUH K IPUPOJE KAK UCTOUHUKY
JKU3HU Ha 3eMJI€ OCHOBE CAMOI'0 €€ CYLIECTBOBAHUS, HY K IAIOIINECS
B 3aIIMTE ¥ OCTOSHHOM BHHMAaHHUH CO CTOPOHBI YEIOBEKA.

COCI[I/IHGHI/ISI XUMHYCCKUX 3JICMCHTOB.

12

[Monumanue oO1IeCTBEHHOW MOTPEOHOCTH B pa3BUTHU XUMHH, &
Takxke (OPMUPOBAHKE OTHOIICHHS K XMMUHU KaK K BO3MOKHOM
obnactu Oymyiiel MpaKTU4ecKOl A TENbHOCTH.

CTaHOBIIEHNE [IEHHOCTHBIX OTHOIICHUN YYaIIUXCsl K TIPUPOJIE,
JIFO/ISIM, CBOEMY 3JI0POBBI0. DOPMUPOBAHHE FKOJIOTHUECKOTO
MBITIUICHUS ¥ 9KOJIOTUYECKOM TPaMOTHOCTH B Pa3HbIX chepax
JIEATEIIbHOCTH, JJIsI TOHUMAHMS B3AUMHOM CBSI3U 3/I0POBBSI,
3KOJIOTHYECKOI0 Ka4eCTBa OKPYKAIOLIEH CpesIbl U
SKOJIOTUYECKOM KYJIBbTYphI YEJIOBEKA.

M3meHenus, TPOUCXOISIINE C BEIIECTBAMH.

11

®dopmupoBaHre 0OTATOTO UCTOPUUECKOTO, KPACBETUECKOTO
COJIEpXKaHUS XUMUYECKOTO 00pa30BaHMs, 3HAKOMCTBO C
’KU3HBIO BBIJAIONTUXCS OTEYECTBEHHBIX YUCHBIX-XHMHUKOB,
SIBUBIIUX MPUMEPHI TPAKITAHCKOTO CIIY)KCHHUS, UCTIOTHEHUS
MaTPUOTHYECKOTO JIOJITa.

Bocnuranne yBakeHUS K T€pOMYECKOMY IPOIIJIOMY U
HacTtosmiemy Hamero OtedectBa, GopMUpPOBaHUE
MIPEICTABJICHUH O PA3BUTHH HAYKH XUMUHU U XUMHUYECKUX
pou3BOACTB B Poccuu, 00 UX poiu v 3HAYCHUH B )KU3HU
001I1eCTBa U TOCyIapCTBa.

PactBopenue. PactBopsl. CBoiicTBa
PacTBOPOB AIIEKTPOIUTOB.

16

ITonumanue 6epe)I(HI/IBOFO OTHOIICHUS K ITPUPOJIC.
Pa3Burture 3HaHMM O 3aIIUTHBIX MCPOIIPUATHUAX, I'IC BAKHO
PACKPLITb OCHOBHBIC 3KOJIOTHYCCKHUEC ITPUHITUIIbI
COBPECMCHHOI'O ITPONU3BO/JICTBA B Poccun.

Hrorosoe IOBTOPCHUC, ACEMOHCTpalus
JIMYHBIX ,Z[OCTI/I)KGHI/Iﬁ ydamuxcs

PasButne nuunocTu 06y‘laIOH_II/IXC$I, HUX UHTCIUICKTYAJIbHOC U
HPAaBCTBCHHOC COBCPIICHCTBOBAHUC, (I)OpMI/IpOBaHI/Ie Y HUX
TYMAaHUCTUYICCKUX OTHOIIICHHMH 1 SKOJIOTHYECKU uenecoo6pa3H0r0
IMOBCACHUS B 6BITy n pr,[[OBOﬁ JACATCIbHOCTH.
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‘ ‘ WTOTO 70

Inanupyemsblie pe3ysibTaThl H3yUeHHUsI yueOHOro mpeamera 9 KJjace

BbINMyCKHUK HAYYHUTCS:

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIL[ECTB;

BBIYHCIISATH KOJIMYECTBO, 00BEM HIIM MacCy BEIIECTBA M0 KOJUYECTBY, 00bEMY, Macce PeareHTOB UM MPOIyKTOB PEaKInu;
PacKpbIBaTh CMBICI IOHATUN «HOH», «KATHOHY», KAHHOH», «3JIEKTPOIUTHI», «HEITEKTPOIUTHI, «IJEKTPOTUTHUECKAS JUCCOLUAIIS,
«OKUCJIUTEIbY, «CTEIIEHb OKUCICHUSD) «BOCCTAHOBUTEIbY, KOKUCICHHE), «BOCCTAHOBIICHUEY,;

OTIPEENATh CTENeHb OKUCIICHHSI aToMa 3JIEMEHTa B COCTUHEHUH;

PacKpbIBaTh CMBICI TEOPHUH IEKTPOIUTUYECKOM TUCCOLMALINY;

COCTaBIISATh YPaBHEHHUSI SJICKTPOIUTHUECKON AUCCOLMALINY KUCTIOT, IIeJI0YeH, Coel;

OOBSACHATH CYIIHOCTh IIPOIECCa IIEKTPOIUTUYECKON TUCCOLMAIIMU U PEeaKLii HOHHOTO 0OMEHa;

COCTaBIISAThH MOJIHBIC U COKPAIIEHHbIE HOHHBIC YPaBHEHUS PEaKIIMU 0OMEHa;

OTIPEIeINATh BO3MOKHOCTH MMPOTEKAHUSI peaKluii HOHHOTO OOMEHa;

MPOBOJIUTH PEAKIINH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;

OTIPENENATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPAaBHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

Ha3bIBaTh ()aKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHYECKOU peakinu;
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KJIaccu(UIMPOBATh XUMUYECKHE PEAKLIUH 110 Pa3IMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY COCTAaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAILJIOB;

IIPOBOJIUTH OMBITHI 110 MOJIYYEHHUIO0, COOMPAHUIO U U3YUEHHIO XUMUYECKHX CBOMCTB Ia3000pa3HbIX BELIECTB: YIVIEKUCIOTO ra3a, aMMHUaKa;
pacrno3HaBaTh OIBITHBIM IIyT€M ra3000pa3Hble BELIECTBA: YTJIEKUCIIbIN I'a3 U aMMHUAK;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOEHHUEM U CBOWCTBAMHU METAILJIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBA M0 UX POopMysie: MeTaH, 3TaH, STHJIEH, METaHOJI, 3TaHOJI, IJIMIEPHH, YKCYCHAask KUCJI0Ta, aMUHOYKCYCHAs
KHCJIOTa, CTEApUHOBAs KUCJIOTA, OJIEMHOBAs KUCJIO0TA, TIII0K03a;

OIICHUBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS] OKPY’KaIOIEeH Cpe/ibl Ha OpraHu3M YeJIOBEKa;

IrpaMOTHO 0OpalaThCs ¢ BEIIECTBAMU B TOBCEIHEBHOM KHU3HU

OTIPEIEeINATh BO3MOKHOCTh MPOTEKAHUsI peaKLUi HEKOTOPBIX MPEACTaBUTENIEH OpraHN4YeCKUX BEIIECTB C KHCIOPOI0M, BOJIOPOJIOM, METallIaMH,
OCHOBAHUSIMHU, TaJIOT€HAMH.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTH HAYUYHMThCS:

8b108U2AMD U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl 0 Pe3VIbMAmax 6030etiCMaUsl pasIudHbIX haKmopoe Ha usMeHeHue CKOPOCmu
XUMUYECKOU peakyuu,

UCNOIL3068aMb NPUOOPEeMeHHble 3HANHUS OJI51 IKOJIO2UYECKU 2PAMOMHO20 NOBEOeHUs 8 OKpYJcalouell cpede;

UCNONIL3068aAMb NPUOOPEMeHHbIe KNI0Uesble KOMNEemMeHYULU NPU 8bINOTHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3A0ay NO U3YYEHUIO
ceoticms, cnocobos NoyYeHUs U PACNO3HABAHUSL BEUYECMS,

00bEKMUBHO OYCHUBAMb UHDOPMAYUIO O 8eUeCmEax U XUMUYECKUX NPOYECcax;

KPUMU4ecKu OMHOCUMbCS K NCeBOOHAYUHOU UHPOpMAayuU, Hed0OpOCO8eCmHOU PeKIame 8 CPeOCma8ax Macco8oll uHphopmayuu,
0CO3HABAMb 3HAYEHUE MEOPEeMUUECKUX 3HAHULL NO XUMUU OJisl NPAKMUYECKOU 0esimelbHOCIU Yel08eKd;

€030a6amv MOOeNU U cxembl 0l peuleHus: y4eOHbIX U NO3HABAMENbHbIX 3a0aU;

NOHUMAMb HEe0OX00UMOCMb COONI00eHUSA NPEONUCAHULL, NPedlaaeMblX 8 UHCMPYKYUSIX NO UCHOIb30BAHUIO IeKaPCm8, cpedcma Oblmosol
Xumuu u op.

Conep:xanue Kypca xumun B 9 kiacce (68 yacos, 2 yaca B HeJeJI10)
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Tema 1. Oﬁlllaﬂ XAPaKTEPUCTUKA XUMHUYECCKUX IJTTEMECHTOB U XUHMHYECCKUX pealclmii

[lepnoanueckuil 3aKkOH M INepUOAMYECKas cucremMa XuMudeckux snemeHToB [I. M. MenneneeBa B cBere ydeHus O CTpOeHMHM aroma. Mx
3HaueHue. XapaKTepUCTHKA IEMEHTA 0 €ro MOJIOKEHUIO B IEPUOUUECKOM crucTeMe xuMmuueckux ainemenToB J1. . MenneneeBa. CBolicTBa OKCHJIOB,
KHUCJIOT, OCHOBAaHMM M COJIEM B CBETE TEOPUHU AIEKTPOJUTUYECKOW TUCCOLMALMU U IPOLIECCOB OKHCIIEHUSA-BOCCTAHOBJICHUA. ['eHeTnyeckue psiibl
MeTajjia ¥ HeMeTaia. XapaKTepUCTHKa XUMHUYECKOTO 3JIEMEHTA 10 KUCIIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COETUHEHUI.

[lonsiTe o0 mepexoaHbIX 31MeMeHTaX. AMdoTepHOCTh. ['eHeTHueckuil psj MepexoJHOro 3neMeHTa. AMQOTEpHbIE OKCHIBI U TUAPOKCUIBI.
XuMuyeckasi opranu3anus npupoabl. XuMmuueckue peakiuu. CKopocTh XMMHUUECKOH peakuuy. Karanusatopsl U KaTaius.

JlabopaTopuble onbIThl. 1. [lonydyeHue rugpokcuaa MUHKA U UCCIEIOBAaHUE €ro CBOWCTB. 2. MoaenupoBaHue NOCTPOEHHUS MEPHOINUECKOI
cuctembl JI. 1. MenneneeBa. 3. 3amemnienue xene3oM Meau B pactBope cynbdara meau (II). 4. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIUh OT
MPUPOJBI PEarupyrolluX BEIIeCTB Ha MpPUMEpPEe B3aUMOJICHCTBUS KUCIOT C MeTaulaMH. 5. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOW pEaKIHH OT
KOHIICHTPALlMA PEarupyroniux BEIIECTB Ha NPHUMEpPE B3aUMOJCHCTBUSA LHMHKA C COJSHOM KHCJIOTOM PA3IMYHONM KOHLEHTpauuu. 6. 3aBUCHMOCTH
CKOPOCTH XMMHYECKOW PEaKIHH OT IJIOUIaJd CONPUKOCHOBEHMS pearvpyrouux BeuiecTB. 7. MoaenupoBaHHe «KUISIIETO clos». 8. 3aBUCHMOCTD
CKOPOCTH XHMHYECKOW peaKIuu OT TeMIIepaTyphl pearupyrolnx BEIIecTB Ha mpuMmepe B3aumojaeicTBusi okcuma menu (II) ¢ pactBopom cepHoit
KHCJIOTHI pa3JIMYHON Temmeparypsl. 9. Paznoxkenne nepokcuaa BoAopoaa ¢ momoibio okcuaa Mapranmna (I1V). 10. O6napyxeHue katana3bl B TUIIEBBIX
npoaykrax. 11. MarubupoBanve B3auMOACHCTBUS KUCIOT C METANIAMU YPOTPOIIMHOM.

Tema 2. MeTaibl

[Tonoxenue metamioB B [lepuoauyeckoil cucteMe xumuueckux 3emeHToB . V. MenaeneeBa. Meranueckasi KpucTajuIMuecKas penierka u
MeTaJUTMYecKasi XUMUYecKas cBs3b. O0mnue ¢puzndeckue cBoiicTBa MeTauioB. CIUiaBbl, UX CBOMCTBA M 3HAYCHUE. XMMHUYECKHUE CBOMCTBA METAJIJIOB KaK
BOCCTAHOBHTEJICH, a TAKXKE B CBETE MX MOJIOKECHHS B JICKTPOXUMHUYECKOM PsITy HApsDKeHUH MeTautoB. Kopposust METaJioB U ¢1io cOObI OOPHOBI ¢
Hell. Metasuibl B mpupoje. O0mue cnocoObl MX MOTy4eHHS.

OO0mas xapakTepucTHKA HIEJOYHbIX MeTaL10B. MeTtamisl B mpupoze. O6mue cnocods! nx nonydenus. Ctpoenue aromos. Lllenounsie
MeTaJlIbl — MPOCThIE BellecTBA. BaxkHelne coeqMHeH s MEIOYHBIX METANIOB — OKCU/IbI, TUIPOKCHUIBI U COJIU (XJIOPHIbI, KApOOHATHI, CyIb(aThl,
HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HAPOJHOM Xo3siicTBe. Kanuitnbie ynoOpenus.

O0mas xapakTepucTHKa 3J1eMeHTOB riiapHoi noarpynnsl Il rpymnel. Crpoenue atomos. llenoynozeMenbHbple METaIbl — IPOCTHIE
BellecTBa. Baxxneilmme coenHeHNs MIET0YHO3EMENIbHBIX METAJIJIOB — OKCUIbI, THAPOKCUIBI M CONHU (XJIOPH b, KapOOHATHI, HUTPATHI, CYIb(aTHI,
¢docdatsl), UX CBOICTBA U MPUMEHEHHE B HAPOIHOM XO3AHUCTBE.
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Amomunnii. Ctpoenne aroma, GU3NIEeCKue M XUMUYECKHE CBOMCTBA MPOCTOro BeniecTBa. CoeAMHEHHSI aTFOMUHUS — OKCHJI U TUAPOKCHI, HX
amQoTepHbIid Xapakrep. Baxxneimue conu amomunus. [[puMeHeHne aTroMIHAS U €T0 COCMHEHUI.

Keneso. Ctpoenne aToMa, pU3HUECKUe ¥ XUMHYECKHE CBOICTBA IIpocToro BemecTsa. I'enetndeckue psasl Fe? u Fe*t. Baxneifmue comm
xKeses3a. 3Hau€HUeE jKelle3a U €ro COeAMHEHUN U1 IPUPO/Ibl U HAPOJHOIO XO3sICTBA.

Jemoncrpanun. OOpa3iipl HIEJOYHBIX U IIEJI0YHO3EMENbHbIX MeTaiIoB. O0pa3isl cruiaBoB. B3anMoaelicTBre HATpUs, TUTUS U KaJIbIHS C

BOJIOW. B3aumMopelicTBue HaTpus U Maruus ¢ KuciaopojoM. Bzaumoseiicteue meramioB ¢ HemeTtaiamu. [lonydenue runpoxcunos xxenesa (11) u (I1).

JlabopaTopHble onbIThl. 12. B3anmoelicTBie pacTBOPOB KUCIIOT U coJjieil ¢ MeTtaiiamu. 13. O3HakoMIIeHHE ¢ pyaamu xenesa. 14.
OkpalmrBaHue MIIaMEHH COJIIMU IIEIOYHbIX MeTauioB. 15. [Tonydenne rugpokcuaa Kaublus U UcciieJoBaHue ero cBOMCTB. 16. [Tomyuenne

TUAPOKCH/IA aTIOMUHHMS U HCCIIeIOBaHNE ero CBOUCTB. 17. B3anmoneiicTBue xene3a ¢ consHoi kucioToi. 18. [lomydaenne rumpoxcunos xenesa (II) u

(IIT) 1 n3yyeHue ux CBOMCTB.
Tema 2. [IpakTukym 1. CBoMCTBA METAIJIOB U UX COCAUHEHUM

1. OcymecTBiIeHHE IETTOYKH XUMUUYECKHUX TIpeBpalieHuil. 2. [losryuenne u cBoicTBa COCTMHEHUI METAJUIOB. 3. DKCIIEpUMEHTAIbHBIC 3a/1a4l
10 pacroO3HaBaHUIO U MOIYYEHUIO COEAMHEHNUN METaIlIOB.

Tema 3. HemeTabl

OO1as xapakTeprucTUKa HEMETaIIOB: NojioxkeHue B [lepuonnyeckoii cucteme xumuueckux anementoB Jl. M. MenneneeBa, oco6eHHOCTH
CTPOEHUS aTOMOB, IEKTPOOTpULIaTeNbHOCTD (D) Kak Mepa «HeMeTaIuTMUHOCTHY, psan 0. Kpucranindyeckoe cTpoeHrnEe HEMETAUIOB — IPOCTBIX
BemecTB. Ayuotponusi. usnueckue cBoiicTBa HeMeTaioB. OTHOCUTENBLHOCTD MOHITHH «METAJLID U «HEMETaIL».

Bopopoa. ITonoxenne Bogopoa B [lepuoanyeckoii cucteme xumudeckux anementoB J. 1. MenaeneeBa. CTpoeHue atoma ¥ MOJIEKYIIHI.
Ou3nyecKkue U XUMHUYECKHEe CBOMCTBA BOJIOPOA, €ro MOJyYeHUEe U IPUMEHEHUE.

Bopa. Crpoenue monekynsl. Bogopoanas xumuueckasi cBsizb. Ousnueckue CBONCTBA BOJIbI. AHOMANUU CBOMCTB BOABIL. [ apoduibHbIe U
rupodoOHbIe BelecTBa. XUMUYECKHe CBOKWCTBA BOAbl. KpyroBopoT BobI B mipupoae. BomoouncTtka. Aspanust Boibl. BeITOBbIE GUIBTPHI.
MuHepanbHble BOJBI. JJUCTUIIIMPOBAaHHASA BOJIA, €€ MOJYyYEHUE U IPUMEHEHUE.

O6masn XapaKTEePUCTUKA TAJIOTCHOB. CTpOGHI/Ie aTOMOB. HpOCTBIC BCIIECCTBA U OCHOBHBLIC COCAMHCHUA I'aJIOTCHOB, UX CBOMCTBA. KpaTKI/Ie
CBCACHUA O XJIOPE, 6p0Me, (bTope n noJac. HpI/IMeHCHI/Ie TraJIOT€HOB U X COSANHECHUN B HapoaAHOM XO3SIMCTBE.
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Cepa. CtpoeHue aroma, ajuIoTPOIHsl, CBOMCTBA U IpUMEHeHHE poMOuueckoi cepbl. Oxcunpl cepsl (IV) u (VI1), ux noiaydenue, cBoiicTBa u
npuMmeHeHue. CepHasi KUCJIOTa U €€ COJIM, UX IPUMEHEHHE B HApOJHOM Xo3stiicTBe. [Ipon3BOICTBO CEpHOM KUCIIOTHI.

A3zot. CTpoeHHEe aToOMa U MOJIEKYJIbI, CBOMCTBA IPOCTOrO BellecTBa. AMMHUAK, CTPOCHUE, CBOWCTBA, MOJy4eHHue U npumeHenue. Conu
aMMOHHUS, UX cBoiicTBa U npuMmenenune. Oxcuapt azora (1) u (IV). A3oTHas kucnora, ee CBOMCTBa U puMeHeHue. HuTparsl 1 HUTpUTHI, TpodiieMa Uux
COJIep’KaHHUs B CEIbCKOXO03SHCTBEHHON MPOAYKINU. A30THBIE YIOOPEHHUS.

®ocdop. Crpoenune aToma, aJuIOTPOIHs, CBOMCTBa 0esoro U kpacHoro docdopa, ux npuMeHenre. OCHOBHbBIE COSTMHEHUS: OKCU pocdopa
(V) u oprodochopnas kucnora, pocdatsl. DochopHbie yroOpeHus.

Yraepoa. Ctpoenue aroma, alyioTponus, cBoiicTBa Moaudukauuid, npumenenue. Okcunel yraepoaa (I1) u (IV), ux cBoiicTBa U npUMeHEHUE.
Kap6OHaTI)IZ KaJblUT, COAA, MOTAll, UX 3HAYCHHUEC B IIPHUPOAC U )KU3HU YCTIOBEKA.

Kpemunii. CrpoeHue aroma, KpUCTAIMYECKUH KpeMHHH, ero cBoictBa M npuMeHeHue. Oxcun kpemuus (IV), ero mnpupojHbie
pazHoBUAHOCTH. CHIIMKaThl. 3HAUEHUE COCMHEHNI KPEMHHUS B )KMBOW U HEXMBOM npupoe. [IoHsATHE 0 CHIMKAaTHON IPOMBIIIUIEHHOCTH.

JemoncTpanuu. OOpa3iibl raJJOreHOB — MPOCTHIX BEIIECTB. B3anMoieiicTBHE TAJIOTEHOB ¢ HATPUEM, C ATIOMUHUEM. BhITecHeHHEe XITOpoM
OpoMa WJIM MOJ1a U3 pacTBOPOB MX CoJiel. B3anMopeicTBre cephl ¢ MeTauIaMH, BOJIOPOJIOM U KUCIOPOI0M. B3anmoaeiicTBre KOHIIEHTPUPOBAHHON
a30THOU KHUCIIOTHI ¢ Meibto. [lornomienre yriieM pacTBOpEHHBIX BEIIECTB WM ra30B. BoccTaHoBNeHHe Menu U3 ee okcua yrieM. O6pasibl
MIPUPOIHBIX COeIMHEHUH X0pa, cepbl, pochopa, yriepoaa, kpemHus. OOpa3ibl BaKHEHIINX 7151 HAPOAHOTO X03sCTBA Cyab(haToB, HUTPATOB,
kapOoHaToB, ¢ocdaToB. OOpasipl CTEKIa, KEPAMUKH, [IEMEHTA.

JlabGoparopubie onbIThl. 19. [lonydyenue u pacnoznaBanue Bogoposa. 20. MccnenoBanue moBepXHOCTHOTO HATSKEHUs BOJIbL. 21. PacTtBopeHue
MepMaHTraHaTa Kajus Wi MEJIHOTO Kyropoca B Bojie. 22. ['unpatarus o6e3BoskeHHOro cynbdara meau (11). 23. M3roroBieHne rUrcoBoro o TrevyaTka.
24. O3HaKOMJICHUE C KOJUICKITUEH OBITOBBIX (GUIBTPOB. 25. O3HaKOMIIGHHE C COCTAaBOM MUHEpaIbHON BObI. 26. KauecTBeHHAs peakius Ha
ranioreHu1-uoHsl. 27. [lonydyenue u pacrnosnaBanue kuciaoposa. 28. ['opeHue cepsl Ha Bo3ayxe U B kuciopoje. 29. CBoiicTBa pa30aBiieHHOM cepHOU
kucnothl. 30. U3yuenue cBoiicTB ammuaka. 31. Pacno3naBanue coseit ammonus. 32. CBolicTBa pa30aBieHHOM a30THOM KucaoThl. 33. B3aumopeiicteue
KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meabto. 34. ['openue docdopa Ha Bo3ayxe u B kuciopoze. 35. PacnosnaBanue gocdaros. 36. ['opeHue yris
B kucnopoe. 37. [lonxydeHue yroibHON KUCIOTHI U u3ydeHue ee cBoiicTB. 38. [lepexoa kapOoHaTOB B TuapokapOoHaThl. 39. Pasnoxenue
ruapokapOonara Hatpus. 40. [lonydeHne kpeMHEBOM KUCIOTHI M U3yYEHHE €€ CBONCTB.

Tema 4. IIpakTunkym 2. CBOJCTBa COeJUHEHHIT HEMETAJLIOB

1. Pemenne SKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC «Hozlrpynna rajjoreHoB». 2. Pemnienue OKCIICPUMCHTAJIbHBIX 3a71a4 110 TCMC «Honrpynna
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KHcaopoaax. 3. Pelienue skcnepuMeHTanbHbIX 337a4 1o TeMe «lloarpynna azota». 4. Penienne skcnepuMeHTanbHbIX 3a1a4 1o teme «lloarpymnmna
yraepona». 5. [lomyyenue, cobupanue 1 paco3HaBaHHUE Ta30B.

Tema 5. O6001IeHNEe 3HAHNH 10 XUMHH 32 KYPC 0CHOBHOI1 mKoJbl. [loaroroBka k rocygapcrsennoi ntorooii arrecranuu (I'MA)

[Tepuonnueckuii 3akoH u [lepuoanueckas cuctemMa xuMmuueckux 3nemMeHToB . M. MenaeneeBa. @®u3nyeckuii CMbICT TOPSIAKOBOIO HOMEpPA
aJIeMEeHTa, HOMEPOB MEPHO/Ia U TPYIIbI. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB U MX COCIMHEHUI B MEPUOIaX U TPYIIaxX B CBETE
MPEACTABJICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HAYCHUE TIEPHOTUIECKOTO 3aKOHA.

BI/II[BI XUMHYECKUX CBSI3€ M THITBI KPUCTATNINYCCKUX PCIICTOK. Bzanmocss3p CTPOCHUA U CBOMCTB BCIICCTB.

Knaccudukanus XuMUYECKUX peakiuii Mo pa3IudHbIM MpHU3HAKaM (YUCIIO U COCTAB pearupyroulux 1 00pa3yroluxcsl BEUIECTB; HATUYHE
rpaHuIlbl paszena ($a3; TermoBoit 3hGeKT; H3MEHEHHEe CTENCHEH OKUCIICHNST aTOMOB; UCIIOJIb30BAHUE KaTaIM3aTopa; HAMPaBICHUE TPOTEKAHUS ).
CKOpOCTh XMMHUYECKUX peakuuil u ¢pakTopsl, BIUsAtonre Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIUN U CIOCOOBI CMEUIEHHSI XUMUYECKOTO
paBHOBECHS.

[IpocTele 1 cioXHBIC BeliecTBa. MeTaulbl 1 HeMeTaJlIbl. [ eHeTHYecKue psibl MeTajlia, HEMeTallla | epexoqHoro Metaia. OKCUAbI |
TUAPOKCHIBI (OCHOBAaHMUSI, KUCJIOTHI, aM(OTEpHBIE THIPOKCUIBI), colu. MIX cocTaB, kmaccudukanms 1 00Ime XMMHIEeCKIE CBOMCTRA.

TemaTnueckoe NJAHMPOBAHME MO Y4eOHOMY NpeaMeTy «XuMus» 9 Kiace

Ne Tema pasjaena Bcero yacosn Peanu3anus padodeil nporpaMMbl BOCIIMTAHUS
1. Ob6mras XapaKTEpUCTHKA XUMHAYECKHX 10 DopMHpOBAHKE LIEHHBIX OTHOIIEHUH K IPUPOAE KaK HCTOUHUKY
QJIEMCHTOB U XUMHWYCCKUX peaKHHﬁ. JKU3HH Ha 3eMiIe OCHOBE CaMOI'o ee CYHICCTBOBAHUS, HYXXIAIOMIUCCA

B 3alIMTC U NOCTOSIHHOM BHUMAHUU CO CTOPOHLBI YCIIOBCKA.
Oco3HaHKNe 3HaUUMOCTH TPYAOB IN€HUAIIBHOTO PYCCKOTO
yuéHoro JI.M. Menneneesa.
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Meraminl

17

Bocnuranue uyBcTBa ropAOCTH 32 POCCUHUCKYH0 XUMHYECKYIO
HayKy, T'YMaHU3M, OTHOIICHHUE K TPYAY, LIEJICYCTPEMICHHOCTh
B JIOCTHXKCHHUH PE3yabTaTOB. Bocnuranue 4yBcTBa JIFOOBH K
Ponune, mokaszath poJib METAJIJIOB B BOGHHO-MOPCKOM JIeJie, B
aBHAIIMH, POJIb METAJUTYPTUUECKOTO KOMIUJIEKCA B XO351UCTBE
CTpPaHBbI.

dopMHUpPOBaHNUE OCO3HAHUS MTOTEHITMAA JOOBIUU U
nepepaboTku MeTaioB B Poccrnm, ero cocraBe u Oorarcrae.
PazBuTHe 3HAHUH O 3aIIUTHBIX MEPOIIPUSATHUSIX, T/I€ BAXKHO
PaCKpBITh OCHOBHBIE YKOJIOTUIECKHE TTPUHITUTIBI
COBPEMEHHOTO XMMHYECKOTO ITPOU3BOACTBa B Poccum.

Hemeraibl

28

Bocnuranne yBakeHUS! K T€POMYECKOMY IPOIIJIOMY U
HacTosemy Hamero Oreuecta, popMHUpOBaHUE
MIPEICTABJICHUH O PA3BUTHH HAYKH XUMUU U XUMHUYECKUX
MPOU3BOJACTB B roipl Bennkoit OTeuecTBEHHON BOMHBI,
IPUBUTHE YYBCTBA MATPUOTU3Ma Ha MPUMEPE HAydYHOI
JeATeNIbHOCTH pycckoro yuénoro H.JI.3enmunHckoro.
IIpuBHTHE TyBCTBA TOPIOCTH U YBAKCHHS K UCTOPUHU «AJIMa3HOTO
dhonma Poccuny.

[IpoexTHas AEATENBHOCTD YUAIIHXCS.

Pa3BuTHE MMYHOCTH 00y4YaONNXCs, NX HHTEIUIEKTYAIbHOE U
HPaBCTBEHHOE COBEPIIEHCTBOBaHME, ((OPMUPOBAHHUE Y HUX
TYMaHUCTHYECKUX OTHOIIEHUH M SKOJIOTUYECKH IIEIeCO00pa3HOTO
TIOBEJICHNS B OBITY M TPYAOBOH JESITETFHOCTH.

O06001eHre 3HAHN TT0 XUMHH 32 KypC
OCHOBHOH IIKOJIBL.

10

ITonumanue 6epe)I(J'II/IBOFO OTHOLICHUSA K IIPUPOICL.
Pa3Burture 3HaHMM O 3aIIUTHBIX MCPOIIPUATHUAX, I'AC BAXKHO
PACKPLITh OCHOBHBIC SKOJIOTHYCCKUEC ITPHUHITUIILI
COBPCMCHHOI'O IIPONU3BOJICTBA B Poccumn.

UTOoro

68
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