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ITosicHUTENbHAA 3aNIHCKA

Pabouas mporpamma mo xumum Juis 11 kiacca cocraBieHa Ha OCHOBE paboueil mporpammbl
Xumusi 10—11 kmaccrl @ yaeOHOe mmocobue s 001eo0pa3oBaTeNIbHBIX OpraHu3aIuii: 6a30BbIi
yposenb / O. C. I'abpuensn, C. A. CnagkoB — M. : mpocsemenue. 2019. — 64 c.

Oo0ocHoBanme Boidopa YMK:
YMK O.C. Tabpuensn, Xumus 11 xmacc Bxogutr B DenepanbHblii MepedeHb YYCOHHKOB,
PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO IIPU peaIU3alMi UMEIOLUX TOCYJapCTBEHHYIO aKKPEAUTALIUIO
0o0pa30BaTeNbHBIX MPOrPaMM HAYAJIBHOTO OOIIEro, OCHOBHOIO OOIIEro, CpexHero ooiero
o0pa3zoBaHMsl, YTBEPKIACHHBIHN prkazoM MunoopHayku Poccun ot 20.05.20 Ne254.

Henun u 3aga4n u3y4eHus npeamera

* (hpopMupoBaHHe eCTECTBEHHO-HAYYHOM KApTHUHBI MUPA, B KOTOPOM CUCTEMA XUMHUYECKUX
3HaHUH ABISAETCA €€ BAKHEUIINM KOMIIOHEHTOM.

* Pa3BUTHEUHTEIIEKTYaJIbHOTO U HPABCTBEHHOT'O MTOTEHIMAJIa CTapLIEKIACCHUKOB,
(dbopmMHpoBaHKE Y HUX 3KOJOTMYECKH TPaMOTHOTO MOBEIEHHS B YUeOHOM U MpodhecCHOHATbHON
JeSITeIbHOCTH, a TAKXKe B OBITY.

* BOCIUTaHUE YOEXKIEHHOCTH B TOM, YTO IPUMEHEHHE TOTYYCHHBIX 3HAHUN U yMEHUH M0 XUMHUHU
ABIISIETCS OOBEKTUBHOM HEOOXOIUMOCTBIO [T 0€301MacHOi pabOTHI ¢ BEIIECTBAMU U MaTepHaIaMH
B OBITY U Ha IPOU3BOJICTBE,BHIPAOOTKY Y OOYUaAIOLIMXCS TOHUMAaHUsS 0OLIECTBEHHON MOTPEOHOCTH
B Pa3BUTUU XMMHUH, a TakkKe (HOPMUPOBAHHE Yy HUX OTHOIIEHUS K XMMUHU KaK BO3MOXHOM o0jacTu
Oyay1el npakTHYeCKO NesITeIbHOCTH;

Pabouas nporpamma paccuntana Ha 34 yaca, 34 yueOHbIe Hefenu, 1 yac B HeJlento.

IInanupyemsble pe3yJibTaThbl

[To 3aBepmieHMH Kypca XHMHHM Ha JTane CpeaHero(IoJHOro) oomero oOpa3oBaHUS
BBIIYCKHUKH IIKOJIbI JOJKHBI OBJIA/IETh CIEIYIOIMIMMHU Pe3yJIbTaTaMu:

JIn4HOCTHBIE pPE3YyNbTATHI

— YyBCTBO T'OPJOCTH 32 POCCHHMCKYI0 XMMHYECKYK) HAyKy M OCO3HAaHHUE POCCHUCKOMN
IpaXJaHCKON MIEHTUYHOCTH — B LIEHHOCTHO - OPUEHTALIMOHHOM cdepe;

— OCO3HaHHE HEOOXOJUMOCTH CBOEH M03HABATEIBHON JESTEIbHOCTU U YMEHUE YIIPABIATh
€10, TOTOBHOCTh U CMOCOOHOCTh K CaMOOOpPa30BaHMIO Ha MPOTSXKEHUM BCEH JKU3HU; MOHHUMAaHUE
BAXHOCTU HEMPEPHIBHOTO 00pa3oBaHMsI Kak (akTopa yCHEemHON mnpodecCHOHATBbHOU H
OOIIECTBEHHOH JIeTENbHOCTH — B 03HABATEIbHOMN ( KOTHUTUBHOM, HHTEIUIEKTYyalIbHON) chepe;

— TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHeiell o0pa3oBaTeIbHOM TPAEKTOPUHU WUIIU
cdeprl mpodeccHOHATBLHON IEATENILHOCTH — B TPYI0BOH cdepe;

— HEMpPUATHE BPEAHBIX NMPUBBIYEK (KYpPEHMsI, YIOTPeOIEeHUs alKOrojii U HapKOTHKOB) Ha
OCHOBE 3HAaHMM O TOKCHYECKOM M HApKOTUYECKOM JIeHCTBMM BemeCTB — B cdepe
3I0pOBBhECOEPEIKEHUS U O€30ITaCHOTO 00pa3a JKU3HHU.

MeTanpeamMeTHblie pe3yabTaThl

— HCIIOJIb30BAHKUE PA3IMYHBIX MCTOUYHHKOB XMMHUYECKON HMH(OpMALNK; TOTydyeHUE TaKoh
nH(OpMAINY, €e aHaJu3, MOATOTOBKAa HAa OCHOBE ATOr0 aHaM3a WH(POPMAIMOHHOTO MPOJIYKTa U
€ro MPEe3CHTAIINS;

—  TpPHUMCHEHHWE OCHOBHBIX METOJIOB TIO3HAaHWsA (HAONIOJCHUS, OSKCIICPUMEHTA,
MOI[CJII/IpOBaHI/ISI, I/I3MepeHI/IH HuT. ,Z[.) JUIA I/13y‘-IeHI/I$I XUMHUYCCKUX OGBGKTOB;

— HCIIOJIb30BAHUE OCHOBHBIX JIOTMYECKUX OTNepanuil (aHaim3a, CUHTE3a, CPaBHCHMS,
0000111eHuSs, 10Ka3aTeIbCTBA, CHCTEMAaTU3alluH, KIACCH(PHUKAIIMU U JIP.) IPU U3YYCHUN XUMHUYECKUX
00BEKTOB;

— (opmynupoBaHUE BHIBOJIOB W YMO3AaKIIOYCHHW W3 HAOMIONEHUN U H3YYCHHBIX
XUMHYECKHX 3aKOHOMEPHOCTEH;



— ONpeIeNICHHE TeJIel 1 3a/1ad y4eOHOW M MCCIIeOBATEIBCKOM JACSITEIPHOCTA U MTYTEH MX
TOCTHKEHUS;

— (GopMyIHpOBaHUE UICH, THIIOTE3 U MyTel MPOBEPKH UX UCTUHHOCTH;

— TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOATENBHON HH(OPMAIMOHHO-TI03HABATEIBHOM
JEATeNLHOCTH, BKJIOYasi YMEHHE OPHEHTHPOBATbCS B PA3IMYHBIX HCTOYHHMKAX HH(MOPMALUH,
KPUTHYECKH OLIEHUBaTh M HMHTEPIPETHPOBATH HH(POPMAIMIO, TIOJIYYAEMYI0 M3 Pa3IUYHBIX
HCTOYHHKOB;

—YyMEHHE UCIOIB30BaTh CPeACTBA MHOOPMAITMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJOTHHA
B PCIICHUM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPTaHU3AIMOHHBIX 33/1a4 C COOJIOJECHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHHKH O€30MAaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOH OE€30IaCHOCTH.

— BJIQJICHHE SI3BIKOBBIMU CPEJCTBAMHM, B TOM YHCJIE€ M S3bIKOM XUMHH,- yMEHHE
SICHO,JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pCHHMS, HCIIOJIB30BATh AaJCKBATHBIC SI3BIKOBBIC
CpeACTBa, B TOM YHCIIE U CUMBOJIbHBIE (XMMUYECKHE 3HAKHU, (POPMYIIBI U YpaBHEHUS).

IIpenmeTHbIe pe3yabTATHI
B nmo3naBarenpHOI cdepe

— 3HaHue (MIOHUMaHue) U3YYCHHBIX MMOHSATHH, 3aKOHOB U TEOPHil;

— YMEHHE OIUCHIBATH JJEMOHCTPAIIMOHHBIC U CAMOCTOSITEIILHO IPOBEICHHBIC
HKCIIEPUMEHTBHI, UCIIONb3YS AJI ’TOTO €CTECTBEHHBIN (PYCCKUI, POJIHOM) A3BIK U S3bIK XUMHUH;

— yMEHHE KIAcCU(PUIIMPOBATH XUMUUYECKUE IIEMEHTBI, IPOCTHIE CII0KHBIE BEIIECTBA, B
TOM YHCJIC U OPTAaHWYECKUE COCTUHEHUS, XUMUICCKHIE PEAKIIUU 110 Pa3HBIM OCHOBAHUSIM;

— YMEHHE XapaKTepHU30BaTh U3YYCHHBIC KJIACCHI HEOPTaHUIECKUX U OPTaHHUYECKUX
COCTMHEHHH, XUMHUUECKHE PEAKITIH;

— TOTOBHOCTb MPOBOJUTH XUMHUYECKHI SKCIIEPUMEHT, HAOIII0/IaTh 32 €r0 MPOTEKaHUEM,
(UKCHPOBATh PE3YJIbTAThI CAMOCTOSTEIIBHOTO U JIEMOHCTPUPYEMOTO SKCIIEPUMEHTA U CO
CBOMCTBAMHU U3YYECHHBIX.

— YCTaHOBJICHHE 3aBUCIMOCTH CBOMCTB U MPUMEHEHHUS BAKHEHIIINX OPTaHUYECKUX
COCIMHEHHH OT MX XUMHYECKOTO CTPOCHUS, B TOM YHCIIC M O0YCIOBIEHHBIX XapaKTEPOM ITOTO
CTpoeHHUs (MpeeIbHbIM WK HellpeIebHbIM) 1 HaJTuuueM (YHKIIMOHATBHBIX TPYIIIL;

— MOJIETTUPOBAHUEMOIIEKYIT BAKHEHIIINX HEOPTaHUYECKIX HOPTAaHMUECKUX BEIIECTB;

— MMOHMMaHUE XMMHYECKON KapTUHBI MUpa KaK HEOThbeMJIEMOWYACTH 11€TIOCTHOM
HAyYHOU KapTUHBI MUDA,

— MCIOJIb30BaHNE TPUOOPETEHHBIX 3HAHUI M YMEHHUH B MPAKTUYECKOU IEATEIHHOCTH U
MOBCEIHEBHOM KU3HH:

— Ui 0e30TacHOTO OOpalleHusi C BEIeCTBAMH M MaTepHallaMd B TIOBCETHEBHOM
KU3HU ¥ TPAMOTHOTO OKa3aHHsI IEPBOU MOMOIIH MPU 05KOTaX KUCIOTAMH U IIeI0YaMu;

— JUTSl OOBSICHEHUS OTJICTIHHBIX (PAKTOB M MIPUPOJIHBIX SIBIICHUIA;

— JUIS KPUTUYIECKOW OIIEHKU HH(OPMAIUH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY.

B 11eHHOCTHO-OpUEHTAIMOHHON cdepe

®dopmupoBaHrue cOOCTBEHHOH MO3UIUH MIPH OLIEHKE TOCIEICTBUN ISl OKPYKAIOIIEH Cpebl
JESATEIIbHOCTH YEJIOBEKA, CBA3AHHOH C MPOM3BOJICTBOM M ITEPEPa0OTKON XMMHUIECKUX TTPOTYKTOB.

B tpynoBoii cdepe

[TpoBeneHNEe XUMHUYECKOTO SKCIIEPUMEHTA; pa3BUTHE HABBIKOB YYEOHOW, IMPOEKTHO —
HCCIIEIOBATENILCKON U TBOPUECKOH JESITEILHOCTH MPHU BBHITIOJHEHUH WHAUBHIYAILHOTO MPOEKTA 110
XUMHUH.

B cdepe 3m0poBoro obpasza xxu3HU

CobnrofieHne MpaBUIIOE30NIaCHOTO OOpalleH!s ¢ BEIIECTBAMHU, MaTepuajiaMH; OKa3aHHE
MEePBOM TOMOINM TPU OTPABICHUSIK,0KOTaX M TpaBMax, MOJYyYEHHBIX B pe3yibTaTe HApYIICHUS
MPaBUJI TEXHUKH O€30MaCHOCTH MPpHU paboTe ¢ BEMIECTBAMHU U J1a0OpaTOPHBIM 000PYI0BAaHUEM.



Coaepixanue yueOHOro Kypca
CTtpoeHue BelecTBa

OcHoBHbIE CBeIeHUs 0 cTpoeHUU aToMa. CTpoeHre aToMa: COCTaB AApa(HYKIOHBI) U 3JIEKTPOHHAS
obomnouka. [Tonstie 06 u3oronax. [loHaTre o XMMHUYECKOM 3JIEMEHTE KaK COBOKYITHOCTH aTOMOB C
OJINHAKOBOM 3apsJIOM siipa.

[lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB U YUEHHE O CTPOCHUH aroMa. Ou3nyeckuil
cMmbica npuHsaTod B Tabmune [I. Y. MenaeneeBa CMMBOJIMKHU: OPSIKOBOTO HOMEPA AJIEMEHTA,
HOMepa Meproja u HoMmepa rpynisl. [loHsTre o BaJleHTHBIX 31eKTpoHax. OToOpakeHue CTPOeHUS
ANEKTPOHHBIX 000JI0YEK AaTOMOB XMMHUYECKUX 3JIEMEHTOB C TIOMOIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-
rpaduueckux Gopmys. 3aKOHOMEPHBIC U3MEHEHUS CBOMCTB JICMEHTOB B TIEPUOIAX U IPYIIIaxX
MEPUOINYECKON CUCTEMBI KaK CJIEJICTBUE UX AJIEKTPOHHOT'O CTPOCHHS. DIEKTPOHHBIE CEMENHCTBA
XUMHUYECKUX IJIEMEHTOB.

CraHOBJICHHE U PA3BUTHUEC NICPUOJUICCKOTO 3aKOHA U TCOPUN XUMHUYCCKOI'0 CTPOCHUA.
HpeZ[HOCBIJIKI/I OTKPBITHA IIEPUOJNYCCKOTIO 3aKOHA U TCOPUHU XUMHUYCCKOI'0 CTPOCHU A
OpPraHu4€CKux COCIII/IHCHI/Iﬁ. Ponp muunoctu B HUCTOPUH XUMHH. 3Hayenue IIPAKTHUKU B
CTAHOBJICHHUU U PA3BUTUHU XHUMHYECKOM TCOPHUHU.

WNonnas xumuyeckas CBsi3b M HOHHAs KpUCTaJUIM4eckas pemerka. Katnonsl u anuonsl. [lonsarue 06
WOHHOW XMMHYECKOM CBsI3H. DU3NUECKrE CBOMCTBA BEMIECTB, UMEIOIINX HOHHYIO
KPUCTAJUIMYECKYIO PELIETKY.

KoBasienTHast xumuueckas cBsi3b. [IoHSATHE O KOBAJIGHTHOM CBSI3U. DIEKTPOOTPUIIATEITLHOCTD.
Henonsgpuas u nmonsipHast KoBaJeHTHAs CBA3b. KpaTHOCTh KOBaJIEHTHOM CBSI3U. MeXaHU3MBI
00pa30BaHMs KOBAJIEHTHBIX CBsi3el: OOMEHHBII U JOHOPHO-aKIEeNTOPHBIN. [lomspHOCTS MONIEKYITbI
Kak CJIEJICTBUE ITOJSIPHOCTH CBSI3U U T€OMETPUH MOJIEKYIbl. DU3NUeCKre CBOMCTBA BELIECTB,
HMMEIOIINUX aTOMHYIO WJIM MOJIEKYJISIPHYIO KPUCTAJUIMYECKYIO PEIIETKY.

Merannnueckas XuMHu4YecKas CBi3b. IIoHATHE 0 METATINYECKON CBSI3U U METALINYECKOM
KpHCTaHHI/IquKOﬁ PCHICTKE. du3znueckue CBOMCTBA MCETAJlJIOB, O6YCHOBJIGHHLIC ux
KpUCTATNIIMYECKUM CTPOCHUCM. HpI/IMeHeHI/Ie MCETAJIJIOB. qépHBIe 1 IBETHBIC MCTAJIJIBbI. CruraBel.

Bonopoanas xumuueckas cBsA3b. MEKMOJIEKYIISIpHAsA U BHYTPUMOJIEKYJISIpHAs: BOJOPOIHAS CBA3b.
3HayeHHne BOJOPOAHBIX CBSI3€H B MPUPOJE.

HOJ’II/IMepBI. HonyquI/Ie MOJIMMEPOB PCAKIHUAMUA MOJIUMECPU3AIIUU U ITOJIMKOHACHCAIIUH.
Baxnueiinue MMpEACTAaBUTECIIN IIACTMACC U BOJIOKOH, X ITOJYUCHUC, CBOICTBA U MMPUMCHCHUC.
IlousTue o HCOPTaHNYCCKUX IMOJIUMEPAX U UX NPEACTaBUTCIIN.

Hucnepcusie cucteMbl. [lorsTHE 0 MUCcTIepcHOM (a3e U AUCTIEPCHOHHOM cpenie. ArperaTHoe
COCTOSIHUE U pa3Mep yacTHIl a3l KaK OCHOBA JJIsl KJIACCH(PUKAIIUU TUCTIEPCHBIX CUCTEM.
I'pyboaucniepcHble cucTeMbl — 3MyIbCHH. CyCIIeH3UU U a3p030JTH, UX MPEICTABUTEIH.
TOHKO,[[I/ICHepCHLIe CHUCTCMBI — 30JI1 U I'CJIN, UX NPCACTABUTCIIN. ITonsaTue o CHUHCPEC3UCC U
KOAryJIsILI|H.

JleMOHCTpanuu: nepuoauyeckasl CucreMa XuMu4ueckux anemMeHToB . . Menaeneesa B pa3auyHbIX
¢dopmax. Mozenb HOHHOM KPUCTAJUIMYECKOH PEIIeTKH Ha IPUMEPE XIJIOPHIA HATPUS, MOJIETb



aTOMHOM KpHCTaJUIMYECKON pPelIeTKH Ha IpUMepe ajaMasza U rpaguta, MOJAeIH KPUCTAUINYECKUX
PEIIETOK HEKOTOPBIX METAJIOB, KOJUIEKIIUU 00Pa3IOB Pa3IMUHbIX AUCIIEPCHBIX CHCTEM.

Ha60paT0prIe OIIBITBI: KOHCTPYUPOBAHUE MOJCINU METaJUTNYECKOM CBs3U, IIOJTYYCHUE

KOJUIOMJHOT'O paCTBOpa KypHHOI'O 66.]11(3, HCCJIEIOBAHNE €0 CBOMCTB C IIOMOIIBIO ﬂa3€pH0171 YKa3K1u
U NPOBCACHUC CTO ACHATYypallUU, TOJTYYCHUC OMYJIbCUN PACTUTCIIBHOT'O Macjla 1 Ha6JIIOI[eHI/Ie 3a eé
pacCiIOCHUEM, ITOJYUYCHUE CYCIICH3MH U3BCCTKOBOI'O MOJIOKA U Ha6J'II-O,Z[€HI/Ie 3a eé CC,I[I/IMCHTaHHeﬁ.

XuMUYeCKHe peakiunu

Krnaccudukanuusa xumuueckux peakuuid. Mizomepusanus kak peakiius, nporekaoias 6e3
M3MEHEHHUS COCTaBa BellecTBa. AJUIOTponus U e€ mpuunHbl. Kiaccudukanus peakiuii no
Pa3IMYHBIM OCHOBAaHUSM: 110 YUCITYy ¥ COCTaBY PEareHTOB U MPOIYKTOB, 110 TEIUIOBOMY 3 (deKTy.
TepMoxuMuyecKkre ypaBHEHUS PEaKLIUi.

CKOpOCTh XMMUYECKUX peakuuil. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIUH:
MpUPOAA PEArHPYIOIINX BEUIECTB, TEMIIEPATYPA, MIIOMIAIb CONPUKOCHOBEHHS PEATUPYIOIINX
BEILIECTB, UX KOHIIEHTpaUuy, HaIM4ne KatanusarTopa. [TonsTue o karaimsze. DepMEHTHI Kak
OuoI0rMYecKue Kataau3aTopsl. THrHOUTOPHI peakiuii U UX 3HAaYECHHUE.

OOpaTuMOCTh XUMHUYECKUX PEAKIHiA. XMMHYECKOE paBHOBECHE U CITOCOOBI €r0 CMEIICHHUS.
[TonsaTne 06 00paTUMBIX peakusIxX U XuMudeckoM paBHoecuu. [Ipunanun Jlelllarense u ciocoOs!
CMEILIEHUsI XMMHUECKOTo paBHOBecus. OO11as XapakTepucTUKa peakliuy CHHTEe3a aMMHaKa 1
PacCMOTPEHHE YCIOBUI CMEIICHHUS PABHOBECUS YTOU peaKlMK Ha IIPOU3BOJCTBE.

I'unponusz. O6paTumblii 1 HeOOpaTUMBIN ruaponus. I'naponus coneit u ero Tunsl. [loustue 06
HHEPreTHYeCKOM OOMEHE B KJIETKE M POJIM T'MIPOJIN3a B HEM.

OKHCAUTENBEHO — BOCCTAHOBUTEINIbHBIE peaklinu. CTeneHb OKUCICHUS U €€ ONpeiesIiCHUE 110
(dbopMysiaM OpraHMYECKHUX U HEOpraHM4ecKux BemiecTs .OKucauTenu u BoccraHoButenu. [lonsarue
0 Ipolieccax OKUCIEHMs U BoccTaHOBJIeHMsI. COocTaBIeHHE YPaBHEHUN XMMUUECKUX peaklUi Ha
OCHOBE METO/a 3JIEKTPOHHOro OanaHca.

DeKTpoIn3 paciaBoB U pacTBOPOB. [IpakTHueckoe NpUMeHeHNE IIEKTPOIu3a. XapaKTepUCTHKA
ANEKTPOJIN3a KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHOTO Mpoliecca. OCOOEHHOCTH AIIEKTPOIIN3A,
MIPOTEKAIOILIETO B pacTBOpax 3JEKTpoaUuTOB. [lonydeHue ranorenos, BOJopoaa, KUCIOpoaa,
HIEJIOYHBIX METAJUIOB U LIEN0YEH, a TAKXKE AIFOMUHUSA 3JIEKTPOJIM30M PACIIaBOB U paCTBOPOB
COCMHEHMH 3TUX 2J1eMeHTOB. [[oHATHE O ralbBaHOIUIACTHKE, TAIbBAHOCTETUH, padhUHUPOBAHUN
[IBETHBIX METAJIOB.

JleMOHCTpaluu: pacTBOPEHUE CEPHON KUCTIOTH U aMMUAYHON CETUTPHI U (PUKCAIUS TETLIOBBIX
SIBJIEHUW JUJIS OTUX MPOLECCOB. B3anmMonecTBHE CONISIHOM, CEPHON U YKCYCHOM KUCJIOT OJMHAKOBOM
KOHIIGHTPALUU C OJIMHAKOBBIMHM KyCOUKaMM (TpaHyJiaMU) LIMHKA U B3aUMOJIEHCTBHE OJUHAKOBBIX
KYCOYKOB Pa3HbIX METAJJIOB (MarHus, IIMHKA, JKeJIe3a) C COJITHON KHCJIOTOM KaK IIPUMeEp
3aBUCUMOCTH CKOPOCTH XMMHYECKON PEAKIIMU OT IPUPOJIbI PEArUPYIOMINX BEUIECTB,
MOJICTTUPOBAHKE KUIISIIETO CII0S1, B3aUMOJICUCTBHE LIMHKA C COJITHOM KUCIIOTOM M COJISTHOM KUCIIOTHI
C HUTPATOM cepedpa Kak MpUMeEPbl OKUCITUTEIHFHO-BOCCTAHOBUTEILHON PEAKIIUU U PEAKIIUN
oOMeHa, KOHCTPYHPOBAHHUE MOJICTH IEKTPOIN3EPa, BUAO(PparMeHT O MPOMBIIINIEHHOW YCTAHOBKE
JUISL TIOTYYEHHMS aTFOMUHUA.



JlabopaTopHble ONBITHI: WILTIOCTpaLys MpaBuiia bepTosuie Ha MpaKTUKeE: MPOBEICHNE PEAKIIHIL ¢
o0pa3oBaHHEM OCaJIKa, ra3a U BOJIbI, TETEPOTeHHBIN KaTalu3 Ha IPUMEPE Pa3JIOKEHH IEPOKCUIa
BOJIOpO/ia B MPUCYTCTBUM JIMOKCHJIa MApTaHIla, UCTIBITAHWE HHIUKATOPaMU CPEeJIbl paCTBOPOB COJieH
Pa3IMYHBIX TUIIOB, OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS PEAKIIMS U pEaKIisi OOMEHa Ha IpuMepe
B3auMOIeHCTBUs pacTBOpoB cyibdara menu(ll) ¢ sxene3oM u pacTBOPOM IIETOUH.

[IpakTrueckas paboTa. Pemenne skcriepuMeHTaIBHBIX 33J1a4 110 TeMe « XUMUYECKasi peaKIusy
BemecTBa M MX cBOMCTBA

Mertannbl. @u3nyeckue CBOWCTBA METAIOB Kak (YHKIMS MX CTpoeHus. JleileHue MeraiyioB Ha
rpynnbl B TeXHUKE. XUMHUYECKHUE CBONCTBA METAJUIOB U AJCKTPOXMMHUYECKUN Psi HANPSHKEHUM.
[TonsTre o MeTauIOTEpMUHU (ATFOMHUHOTEPMHUS, MATHUETEPMHUS U . ).

Hemerannel. Hemeramnbsl kak  okuciautenu. Hemertamnsl Kak — BOCCTaHOBUTENU.  Psin
ANEKTPOOTPHULIATETLHOCTH.

HeOpFaHI/I‘leCKI/IC U OpPraHu4CcCKUC KHCIOTHI. KucnoTrer B cBere ATOMHO-MOJICKYJIAPHOT'O
y‘{eHHH.KHCHOTLI B CBCTC TCOpUH SHCKTpOHHTquCKOﬁ Jucconuanuu. KucnoTel B cBeTE HpOTOHHOﬁ
TCOPHUU O6H.[I/Ie XMMHUYECKHE CBOMCTBA KUCIIOT.

HeOpFaHI/I‘leCKI/IC U OPTraHUYCCKHUC ocHoBaHuA.OCHOBaHUS B CBETE ATOMHO-MOJICKYJISIDHOT'O YUCHUA.
OcHoBaHUS B CBETE TCOpHUn BHeKTpOHHTquCKOﬁ AUCCOIHaliu. OcHOBaHHUS B CBETE HpOTOHHOﬁ
TCOpHU. XHWMHUYECKHE CBOMCTBA OpTaHUYCCKUX U HECOPTAHUICCKUX OCHOBaHUIA.

HeOpFaHI/I‘leCKI/Ie U OpraHU4YCCKUcC aM(l)OTepHBIe COCAMHCHUS. HeOpFaHI/I‘leCKI/Ie aM(l)OTepHLIe
COCIUHCHUA (OKCI/II[BI n FI/I,Z[pOKCI/II[BI), HX CBOMCTBA M MOJIYUCHHUC. AM(I)OTepHBIe OpraHHu4Y€eCKUc
COCAUHCHU HAa TPUMEPE AMUHOKHCIIOT. IlenTuap!l 1 menTUAHAS CBA3b.

Comu. Knaccudukanus coneit. XKectkocTs BoJbl U criocoObl e€ ycTpanenus. [lepexon kapboHata B
ruApokapOoHaT u 00patHo. O0IIMe XUMUYECKHE CBOMCTBA COJIEH.

JleMOHCTpalMu:  KOJUIEKIMS ~ METaUIOB,  KOJUIEKLMS ~ HEMETallioB,  B3auMoJieiicTBHE
KOHIICHTPUPOBAHHON a30THOW KHUCIIOTBI C ME/IbIO, BCIIBIIIKA TEPMUTHONW CMECH, BCIBIIIKA YEPHOTO
1opoxa, B3aMMOJICHCTBHE MapOB KOHLEHTPUPOBAHHBIX PACTBOPOB COJITHOW KHUCIOTHI M aMMHaKa
(«gpIM  Oe3 OrHs»), IOJydyeHHE aMMHuaka M M3y4YeHHE €ro CBOMCTB, pa3IM4YHbBIE CIy4au
B3aMMOJICVCTBUSL PACTBOPOB COJIEW QJIIOMHHUSA CO IIEJIOYbI0, TOJIYyYEHHE >KECTKOM BOJBI U
yCTpaHeHUs €€ )KECTKOCTH.

JlabGopaTtopHble ONBITHI: TMOJYYEHHE HEPACTBOPHUMOIO THJIPOKCHIA M €ro B3auUMOJEHCTBHE C
KHCJIOTOM, MCCIEIOBAaHHE KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOM KHCJOT
KaleJbHbIM METOJOM NpU HX pa30aBleHUM BOJOM, MoilydeHHe aM(OTEpHOTO THUIPOKCHIA U
M3y4YEHUE €ro CBOMCTB, IIPOBEACHUE KAYECTBEHHBIX PEAKIUH I10 OIIPEAEICHUIO COCTaBa COIHU.

[TpakTryeckas padora. Pemenne sKkciepuMEeHTAIBHBIX 33/1a4 110 TeMe «BeliecTBa 1 X CBOMCTBaY.
XuMHSA ¥ COBpeMeHHOe 0011ecTBO

Xumunueckasgs TexHosorus. IIpomsBoacTBo ammuaka u  MetaHosna. lloHsATHE O XUMHUYECKOM
TEXHOJIOTUM XHMHUYECKHE PEAKLMH, JIEKAIIUME B OCHOBE NPOM3BOJCTBA aMMHMAaKka M METaHOJa



Obmas ki1accuuKaMoHHas XapaKTepPUCTUKA PEaKIMil CUHTe3a B MPOU3BOACTBE ATUX MPOAYKTOB.
Hayunble mpuHIUIBL, JIeKalMe B OCHOBE MPOM3BOJICTBA aMMHUaka U MeTaHosa. CpaBHEHUE 3THUX
MIPOU3BO/JICTB.

XuMu4eckass TPaMOTHOCTh KaK KOMIIOHEHT OOIIeld KyJIbTypbl dYeloBeKa. MapKHpOBKa
YIIAaKOBOYHBIX MAaTEPUAIIOB, JJICKTPOHUKU M OBITOBON TEXHWKH, IPOAYKTOB MUTAHHS, STUKETOK IO

YXOJy 3a OJICK]I0H.

JleMoHCTpaluu: MOJENb MPOMBIIIICHHOWM YCTAHOBKM TIOJYYEHHS] CEPHOM KHUCIOTHI, MOJEIb
KOJIOHHBI CHHTE3a aMMHaKa, BHICOPPArMEHTHl W CIAWIBI O CTEICHH JKOJOTUYCCKOW UYUCTOTHI
TOBapa.

.Ha60paT0prIe OIIBITBI: HU3Y4YCHUC MAPKUPOBOK Ppa3jJMYHbBIX BHJOB IIPOMBINUICHHBIX H
IIpOAOBOJIbCTBCHHBIX TOBAPOB.



TemaTnuyeckoe MIIAHMPOBAHUE

Ne | HammeHoBaHMe TeEMBbI Bcero N3 Hux
n/n yacoB | [IpakTnyeckmne padorThl KonTtpoJbHbie
padoTshI
1. | Temal 9
Ctpoenue BelecTBa
2. | Tema2 12 [Tpaktuyeckas padora Nel | KonrposibHas pabora
XUMHUYECKUE PeaKIuu Pemenue No 1 o reme
AKCIIEPUMEHTAIIbHBIX «CTpoeHue BellecTsa.
3a7a4 I10 XumMmuueckas
TeMe«XuMHUIecKas peakuys»
peaKIIHs
3. |Tema3 9 [TpakTrdeckas padbora KontponbHas padota
BemecrBa u ux cBoiicTBa Ne2Pemenue Ne2 o Teme
AKCIIEPUMEHTAIIbHBIX «BemecTBa 1 ux
3a1a4 1o Teme «BerecTBa | cBoiicTBa»
1 UX CBOMCTBa)
4. | Tema 4 4
XuMUd U COBPEMEHHOE
o01IecTBO
Bcero 34 2 2




IMoypounblii JIaH

I;ggff Tema ypoka
Ctpoenne Bemecta (94)
1 OCHOBHBIE CBEJICHUS O CTPOCHUHU aToMa
2 [Tepuoanueckas cuctema xuMudeckux nemenToB J{. 1. MenjeneeBa u yueHue o CTpOCHHH aTomMa
3 CraHOBJIEHHE U Pa3BUTHE IEPHUOJUUYECKOIO 3aKOHA U TEOPUH XMMHUUECKOI'0 CTPOEHUS
4 Honnast XuMuieckasi CBsi3b U HOHHAsI KPUCTAJUTMUECKas peleTKa
5 KoBasieHTHas XMUMUYecKas CBsA3b. ATOMHBIC M MOJICKYJISIPHBIE KPUCTAJUIMYECKHE PEIICTKH
6 MeTamnnueckas XuMH4ecKasl CBsI3b
7 Bopopoanas xumuyeckas CBsI3b
8 [Tommmepsl
9 JlucnepcHbie CUCTEMBI
Xumnyeckue peakuun(12y)
10 Knaccudukanust XaMUYeCKUX peakiui
11 Krnaccudukanus XuMHYECKUX peaknui
12 CKOpPOCTh XUMHUYECKUX PEaKITui
13 OOpaTUMOCTh XMMHYECKHUX PEaKIHii. XUMUYECKOe PABHOBECHE U CTIIOCOOBI €T0 CMEIICHHUSI
14 I'maponns
15 ['upponus
16 OxucnuTeNbHO-BOCcCTaHOBUTENbHBIE peakiun (OBP)
17 DJeKTpOJIN3 PacTBOPOB U paciiaBoB. IIpakTuuyeckoe NpuMeHEeHHEe 3JIEKTPOIIN3a.
18 DNEeKTPOIN3 PACTBOPOB U paciuiaBoB. [IpakTuueckoe NpUMeHEHUE 3JIEKTPOIN3a.
19 [TpakTnueckast pabora Nel PenieHue skceprMeHTaIbHbBIX 3a/1a4 10 TeMe « XUMHUYecKasi peakius
20 IToBTopenue u o6o061meHune o reme «CTpoeHre BelecTBa. XUMHUYECKas peaKIus»
21 KonTponbhas padota Ne 1 o reme «CTpoeHue BenecTBa. XUMHUYECKas PeaKIus»
BemecTBa u ux cpoiicraa (94)
22 Mertaibt
23 Hewmerannsl
24 Heopranuueckue 1 opraHuyeckre KUCIOThI
25 Heopranuueckue 1 opraHnyecKkue OCHOBaHUS
26 Heoprannueckue u opranuyeckre aMpoTepHble COSTMHEHUS




27

Comu

28 ITpaktuueckas pabora No2Pemenne skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BerecTBa 1 X CBOMCTBa
29 [ToBTOpenue u 06001eHNe 0 TeMe «BemecTBa U UX CBOMCTBA»
30 KontposbHast pabora No2 o teme «BemecTBa u UX CBOHCTBa»
XuMusi M cOBpeMeHHOe 0011ecTBO (44)
31 Xumuyeckasi Texnosiorus. [Ipou3BoacTBo aMMuaka u MeTaHosa
32 XUMHYecKasi TpPaMOTHOCTh KaK KOMIOHEHT O0lIel KyJIbTYphl YeJIOBEKa
33 IToBTOpenue u 0606menue Kypca. [logseaenne nToroB yaebHOro roaa
34 Pes3epBHBII ypok




YyeoHo-MeTOANYECKOE 00€ecTieueHne

Yuebuuku
O.C.I'abpuensu , K. I'. Octpoymos, C. A. Cnagkos, Xumus 11 kiracce, bazoBsrii

YPOBEHB, Y UeOHUK

Meronnueckas nureparypa

1.0.C.I'abpuenss u np.Xumus 11 knacc, ba3zoBsiil ypoBenb, MeToandeckoe mocooue
2.0.C.I'abpuensn, U.B. Tpury6uak , Xumusa. COOpHUK 3a1a4 U ynpakHenui, 11 kimacce, 6a30BbIit
YpOBEHb

HuTepHeT-pecypchl 10 XUMUU

XUMHUYECKUE HAyKa U www.chem.msu.ru
obpazoBanue B Poccun
Xumust www.windows-1251.edu.yar.ru
EcrecTBeHHOHAYUYHBbIH www.en.edu.ru
00pa3oBaTeIbHbIN nopTan
Xumus. [konpHas www.chemistryenc.ru
SHIUKJIOTC/THSI.
OCHOBBI XMMHH. DIICKTPOHHBIN www.hemi.wallst.ru
y4eOHUK
Oprannyeckast XUMHSI http://www.chemistry.ssu.samara.ru/
Opraanyeckasi XUMHSI WWW.cnit.ssau.ru
ATXUMUK www.alhimik.ru
YpOKH 110 XUMHH JJIst www.chemistry.r2.ru
[IKOJIbHUKOB.

MaTepHaibHO-TEXHHYECKOE OCHAIIIEHHE 00pPa30BaTEeJILHOI0 MPolLiecca

1.

2.

10.

KOMIIBIOTED;
MYJIbTUMEAUMHBIN IIPOEKTOD;

MIPOECKLIUOHHBIN 3KPaH;

tabnuna «[lepuogndeckas cucreMa XumMudeckux eMeHToB [[.M.Menneneesay;
Tabauna «PacTBOPUMOCTH CoJiel, OCHOBAaHHM U KUCIIOT B BOJIEY;

Tabmuna «Psa1 cTaHAapTHHIX ANIEKTPOAHBIX MOTEHIIMATIOB METAIJIOBY;

tabnuna «[IpaBuia TeXHUKN O€30MaCHOCTHY,

KOMIIJICKT Ta6HI/II_[ :«CTpOCHI/IC BelllecTBa. XUMHUUECKas CBA3b», ((PaCTBOpBI.
3JICKTpOJII/ITI/I‘-ICCKa$I JUCCOLIMAIIHA, «XHUMHYECKHE pcaknuum», «MCT&J’IHBI», «Hemeranabl»
«XHUMHYECKOE IpOU3BOJACTBO. MCTaJIJ'IypI‘ usi»,

Ha0Op aTOMOB JIJIsSI COCTaBJICHUS MOJICIICH MOJICKYJT,

nabopaTopHoe 000pyIOBaHKE, BEIIECTBA U MaTePHAJIbl COTTIACHO MEPEUHIO J1a00PaTOPHBIX,
IIPAKTUYECKUX PaObOT U JEMOHCTPALMOHHBIX OIBITOB.


http://www.chem.msu.ru/
http://www.windows-1251.edu.yar.ru/
http://www.en.edu.ru/
http://www.chemistryenc.ru/
http://www.hemi.wallst.ru/
http://www.chemistry.ssu.samara.ru/
file:///D:/Documents%20and%20Settings/Sasha/My%20Documents/Downloads/www.cnit.ssau.ru
file:///D:/Documents%20and%20Settings/Sasha/My%20Documents/Downloads/www.alhimik.ru
file:///D:/Documents%20and%20Settings/Sasha/My%20Documents/Downloads/www.chemistry.r2.ru

JIuct BHeceHUs1 U3MEHEHUH B pabouylo porpammy

Knacc IMpenmer | Ne ypoka Cnoco6 KOppEeKTUPOBKHU IIpukas
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