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1. ®enepanbhbiii 3ak0H OT 29 .12 .2012 No 273-D3 (pex. ot 31 .07 .2020) «O6 obpazoBanumn
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3. TocymapctBennass mnporpamma Poccuiickoii ®enepanuu «Pa3Butue o0pa3zoBaHUs»
(yrBepkneHa noctanoBienueM llpaButensctBa PO ot 26 .12 .2017 Ne 1642 (pex . ot 22 .02
.2021) «O0 yTBepkaeHUM rocyAapcTBEHHOW mporpamMMmbl Poccuiickoit ®enepaunun «Pa3zpurue
obpazosanusi». URL:http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783
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4. Tlpogeccuonanbublii crangapt «llemaror (memaroruueckas A€ATEIbHOCTh B JOLIKOJb-
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u coramutel PO ot 25 nexabpst 2014 r. Ne 11151 u ot 5 aBrycra 2016 v . Ne 4221) . — URL: //
http://mpodcranmaprienarora P®. (mara oopamenus: 10 .03 .2021)

5. Tlpodeccuonanbupiii crangapt «llemaror nomoiaHUTENBHOTO OOpa30BaHUS JETeH U
B3pocibix» (Ilpuka3 MunmucrepcrBa Tpyia v connanbHoi 3amuTsl PO ot 5 mas 2018 1. Ne 298n
«O06 yTBepxkIeHun npodeccuoHabHOr0 crangapta «llegaror nomoJHUTENEHOTO 00pa3OBaHMS
nereii u B3pocibix») . — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh- standartov/index
.php? ELEMENT ID=48583(nara oopamenus: 10 .03 .2021)

6. denepanbHBli TOCYJapCTBEHHBII 00pa3oBaTeNbHbIM CTaHIAPT OCHOBHOI'O 00IIero odpa-
30BaHUs (YTBEpXKAEH NMpUKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparmu
ot 17 nekabps 2010 r . Ne 1897) (pexn .21 .12 .2020) . — URL: https://fgos .ru (mara obparmienus:
10.03.2021)

7. denepanbHbI TOCYJApCTBEHHBIN 00pa3oBaTeNbHbIM CTaHIAPT CPEIHEro 001Iero oopas3o-

BaHMs (YTBEpXKIAEH MprKazoM MuHUCTEpPCTBA 00pa3oBaHus U Hayku Poccuiickoit Deaepanuu ot


http://www.consultant.ru/document/cons_doc_LAW_140174
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783

17 mas 2012 r. Ne 413) (pexn .11 .12 .2020). — URL: https://fgos ru (mara oOpamicHwus:
10.03.2021)

8. Metoanueckne peKOMEHJIAIMH 110 CO3aHUI0 M ()YHKIMOHUPOBAHUIO JETCKUX TEXHOIMAp-
KoB «KBanTOoprym» Ha 6a3e 0011e00pa30BaTENbHBIX OpraHu3anuil (yTBEP)KICHBI PacTIOpsKEHH-
eM MunucrepeTBa npocsenicHuss Poccuiickoit @enepanuu ot 12 suBaps 2021 r. Ne P-4) . —
URL.: http://www .consultant .ru/document/cons_doc_LAW _ 374695 (mara obpamenus: 10 .03
.2021)

9 . Metoanueckue peKOMEHJAIMHU 110 CO3JIaHHI0 M (YHKIIMOHUPOBAHUIO IEHTPOB LU(POBO-
ro obpazoBanusa «IT-kyO» (yTBepkaeHbl pacnopsikeHrHeM MuHHCTEepCTBa mHpocBerienus Poc-
cuiickoit @enepanuun or 12 suBaps 2021 r. Ne P-5). — URL.: http://www.consultant.ru/ docu-
ment/cons_doc_LAW_374572 (nata oopamienus: 10 .03 .2021)

10. Meronuyeckue peKOMEHIAINH 10 CO3/IaHuI0 U (YHKIIMOHUPOBAHUIO B 00111€00pa3zoBa-
TENbHBIX OPTaHU3aIUAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MajblX TOpojaX, IEHTPOB
00pa30oBaHUsl €CTECTBEHHO-HAy4YHON M TEXHOJOrM4eckod HampasieHHocTed («Touka pocta»)
(yTBepkIeHBl pacrnopsokeHrneM MuHuctepcTBa mpocsemienus Poccmiickoit @enepanuu ot 12
suBapss 2021 1. Ne P-6). — URL: http://www .consultant .ru/document/cons_doc_
LAW_374694/

11. O6pasoBatesnpHOil mporpaMmbl ocHOBHOTO o6Iero obpasosanus MKOVY «IloropemnoBckas
OOI».

12. Meronnueckoro nocobust I1.1. becnanosa, M.B. JlopodeeBa «Peanusauus obpazoBa-
TEJbHBIX MPOTrPAMM ECTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HANPABIEHHOCTEH MO XMMHH C
UCTIOJTb30BaHUEM 00opyoBaHus 1eHTpa « Touka poctany u3a. Mocksa, 2021 .

Ypoeenwv ooyuenusn - oazoewir. izyuenue xypca paccunrtano Ha 70 gacoB B 8 kiacce u 70
gacoB B 9 kiacce.

Pabouas nporpamma no y4eOHOMY Hpeamery «XuMmus», 8-9 Kiacchl COCTaBlI€HA B COOT-
BercTBUU ¢ ®I'OC 00O, ¢ yuerom IIpumepHOli OCHOBHOH 00pa3oBaTEIbHON MPOTrpamMMmsbl, C
BHEJJPEHHEM HOBBIX 00pa30BaTEJIbHBIX KOMIIETEHLUH B paMKaxX perhuoHalbHOro npoekra «Co-
BpeMeHHas IKosa» (B (opMe HEHTPOB 0Opa30oBaHUsl €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYe-
CKOH HampaBieHHOcTeR « Touka pocTay).

Ha 6a3e uentpa «Touka poctay obecrnieunBaeTcsi peainsanusi o0pa3oBaTeIbHbIX MPOTPAMM
€CTECTBEHHO-HAYYHOU M TE€XHOJIOTMYECKOI HampaBlIeHHOCTEN, pa3paboTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSMH 3aKOHOJATEIbCTBA B cdepe oOpazoBaHusd M ¢ yu€ToM pekoMmeHaauuii dene-
paJIbHOTO oreparopa y4eOHOro mpeaMera « XuMHsD».

Ucnons3zoBanne obopymoBanus «Touka poctay mpu peanm3anuu ganHor OIl mo3BossieT

CO31aThb yCJIOBUA:
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* JUISl paCIIMPEHHSI COACPIKAHUS ITKOJILHOTO XUMUYECKOT0 00pa3oBaHMS;

* JUIsl TIOBBIIICHHUS [TO3HABATEIPHOW aKTHMBHOCTH OOYYaIOIIUXCS B €CTECTBCHHO-HAYYHOU
obnacru;

* JUIsSl pa3BHTHS JUYHOCTH peOEHKa B Mporiecce 00yIeHHUs XUMHUH, €ro CIIOCOOHOCTEH,
(hOpMHUPOBAHUS U yJIOBICTBOPCHHS COIIMAILHO 3HAUMMBIX HHTEPECOB M ITOTPEOHOCTEH;

e Juis paboOThI ¢ OJAPEHHBIMH IKOJIBHUKAMH, OPTaHU3AIMA WX PA3BUTHS B Pa3IMUHBIX

o0nacTsax o0pa3oBaTeNbHOM, TBOPUECKOM 1E€ATENBHOCTH.

IM1anupyemMble pe3yJibTaThl 0CBOECHHUSI Y4€OHOT0 MpeaMeTa « XuMHsDH)

[Tmanupyemplie pe3ysbTaThl ONMUPAIOTCSA HA BedylIHe IejleBble YCTAHOBKH, OTPAKAIOIIHE
OCHOBHOM, CYIIHOCTHBIH BKJIAJ] M3y4aeMOH MPOTpaMMbI B Pa3BUTHE JHYHOCTH OOYYArOIINXCS,
UX CIIOCOOHOCTEHA.

B cTpykType miaHupyeMbIX pe3ysbTaToB BBICISACTCS CAeAyI0Ine TPYNIbI:

1. JInyHOCTHBIE Pe3yJIHLTATHI NIPECTABICHB B COOTBETCTBUU C TPYIIIOHN JIMYHOCTHBIX pe-
3yJITaTOB M PACKPBIBAIOT, U JETATU3UPYIOT OCHOBHBIC HANPABICHHOCTH STHX PE3yJbTAaTOB.
OrneHka JOCTHKEHHS 9TOM TPYNIBI TIAHUPYEMBIX PE3YJIbTaTOB BEACTCSA B XOJ€ MPOLEAyp, J10-
MYCKAIOIIUX MPEJOCTABICHNE U UCIIOJIb30BAHNE HCKJIIYHTENHHO HenepcoHuGpuIHpoBaHHOI
UHpOpMaLnH.

2. MeranpeaMeTHble pe3yJbTaThl MPEICTABICHB B COOTBETCTBUU C TMOATPYIIIAMU yHU-
BEPCAIBbHBIX yYEOHBIX NEHCTBUH, PAaCKpBIBAIOT U JCTAIM3UPYIOT OCHOBHBIC HAIPABICHHOCTH
METaNpeIMETHBIX PE3YJIbTaTOB.

3. IlpeameTHBIE pe3yJbTAThI MPEACTABICHBI B COOTBETCTBUH C TPYIIAMH PE3YJIbTATOB
y4eOHOTO MpeMeTa, PACKPBIBAIOT U JETATH3UPYIOT UX.

IIpeomemmuule pesynvmamol npugoOMcs 8 610kax «Buinyckuuk nayuyumesy» u « BoinyckHux
RONYYUM BO3MONCHOCHb HAYYUMBCAY.

[Tmanupyemblie pe3ysbTaThl, OTHECEHHBIE K OJOKY «BBITyCKHUK HAy4UTCS», OPUEHTHPYIOT
MIOJTb30BATENS B TOM, JOCTH)KEHHE KaKOTO YPOBHS OCBOSHHS YUYEOHBIX JCHCTBHHA C M3y4aeMbIM
OIOPHBIM Y4EOHBIM MaTEpPHAIOM OXXHIAETCS OT BBIMYCKHHKA. Kpurepusmu oTOopa pe3yibra-
TOB CIIY)KaT MX 3HAUUMOCTD JUUIsl PEIICHHsS] OCHOBHBIX 3a/1a4 00pa30BaHMs Ha JJaHHOM ypOBHE U
HEOOXOIMMOCTH UTSI TIOCTIETYFOIIETO 0OyYeHUs, a TaKKe IMOTCHIMAIbHAS BO3MOKHOCTh HX JI0-
CTIDKEHHsI OOJIIIMHCTBOM OOydaronmmxcsi. VIHBIMH cJI0BaMU, B 3TOT OJIOK BKIIFOYAETCS KpPYT
y4eOHBIX 3a/1a4, TIOCTPOCHHBIX Ha OMOPHOM Y4eOHOM MaTepuaie, OBJIaJeHHEe KOTOPbIMH TPUH-
UMHATIBHO HEOOXOAMMO JUIsSl YCHEIIHOr0 OOy4eHHUs] ¥ COLUATU3ali U KOTOpPbhIe MOTYT OBITh
OCBOEHBI BCEMHU 00YyYaroIUXCA.

JlocTikeHe TUIaHUPYEeMbIX Pe3yJIbTaTOB, OTHECEHHBIX K OJIOKY «BBIyCKHUK HAy4YHTCS»,



BBIHOCUTCSI HA UTOTOBOE OLIEHHBAHUE, KOTOPOE MOXKET OCYLIECTBIATHCS KaK B X0/e 00ydeHHUs
(c MOMOUIBI0 HAKOIUIEHHOW OIEHKU HJIM MOpTdens WHAUBUAYaIbHBIX JTOCTHXKEHUN), TaK U B
KOHIIE 00yuYeHus, B TOM uucie B (popMme rocyJapcTBeHHON UToroBoil arrecranuu. OueHka Jo-
CTH)KCHHUS TUIAHUPYEMBIX PE3yJIbTaTOB TOr0 OJIOKAa HA YPOBHE BEIETCS C TIOMOIIBIO 3a/laHUi
0a30BOr0 YpOBHS, & HA YPOBHE JCUCTBHIA, COCTABIISIOMINX 30HY OJMKalIIero pa3Butusi 00JIb-
HIMHCTBA 00YYaOIINXCsl, — C TOMOUIBIO 33JJaHHUI MOBBILIEHHOTO YPOBHS. Y CIICIIHOE BBINOJIHE-
Hue 0o0ydarolMMUCs 3a/laHuil 0a30BOr0 YPOBHSI CIIY>)KUT €IUHCTBEHHBIM OCHOBAHHMEM JUIsSl TIO-
JIOKHUTEIBHOTO PEUICHUsI BOIPOCAa O BO3MOXHOCTH Tepexo/ia Ha CIEAYIOUIN ypoBeHb o0yue-
HUSL.

B 6110ke «BBIMYCKHHUK MMOYYUT BO3MOXHOCTh HAYYUTHCS» MPHUBOJIATCS TUIAHUPYEMBIC pe-
3yJIbTAThl, XapaKTEePU3YIOIIME CUCTEMY YYEOHBIX ACHCTBHMUA B OTHOIICHWU 3HAHUH, YMEHHH,
HABBIKOB, PACHIMPSIONINX U YTIyOJSIFOIIMX MOHMMAHHE OMOPHOTO yYEOHOro MarepHalia WiIH
BBICTYMAIONINX KaK MPOMNEAEBTUKA JJIsl JallbHEHIIero u3yuyeHusl npeaMeTa. Y PoBeHb JTOCTHKE-
HUM, COOTBETCTBYIOIIUN IJIAHUPYEMBIM pe3yJbTaTaM 3Toro OJ0Ka, MOTYT MPOAEMOHCTPUPO-
BaTh OT/ICJIbHBIC MOTHBHPOBAHHBIC W CIOCOOHBIC OOydaromuecs. B moBCeIHEBHON MpaKTHKE
MpEenoiaBaHus eI JAaHHOTO OJIOKa He OTpadaThIBAIOTCS CO BCEMH 0€3 MCKIIIOUEHHS 00ydaro-
HIMMHCS KaK B CHITY TOBBIIIEHHOM CIOXHOCTU YY€OHBIX JIEHCTBUHM, TaK U B CHIIY MOBBIIICHHOM
CJIOHOCTH y4eOHOTO MaTepuana W/WIH ero MporneAeBTHUECKOTO XapaKkTepa Ha JaHHOM YPOBHE
o0yuenus. OrieHKa JTOCTHKEHUS TUTAHUPYEMBIX Pe3yJbTaTOB BEIETCS MPEUMYIIESCTBEHHO B XO-
JIe TIpOoLEeaAyp, JOMYCKAIOIUX MPEIOCTaBIEHUE U UCIOJIb30BaHNE UCKIIOYUTEIHLHO HEEPCOHU-
¢burupoBanHoil mHpopMaruu. COOTBETCTBYIOIIAs TPyMMa pe3yIbTaTOB B TEKCTE BbIAENEHA
KYPCHBOM.

3amanus, OpUEHTUPOBAHHBIC HA OIICHKY JOCTHKEHUS TUTAHUPYEMBIX PE3yJIbTaTOB U3 OJI0Ka
«BBIMYCKHUK MOYYUT BO3MOXKHOCTh HAYYUTHCS», MOTYT BKJIIOYAThCS B MaT€pUaIIbl HTOTOBOTO
KOHTpOJIsI O710Ka «BrIycKHUK HayduTcs». OCHOBHBIE 1I€TM TAKOTO BKIIOYCHHS — MPEAOCTAaBUTh
BO3MOKHOCTh OOYYaIOIUMCsI TTPOJIEMOHCTPUPOBATh OBJIaJIeHHE Oojiee BBHICOKMM (IO CpaBHE-
HUIO ¢ 0a30BBIM) YPOBHEM JOCTHMIKCHHH W BBISBHTH JHHAMHUKY POCTa YHCICHHOCTH HambOosee
MOJTOTOBJICHHBIX OOyd4arormmxcs. [Ilpu 5ToM HEBBIIONHEHHE OO0YYaIOIMMUCS 3aJaHUi, C IMO0-
MOIIbI0 KOTOPBIX BEIETCS OlEHKA JOCTH)KEHUS TUIAHUPYEMBIX pe3yJIbTaToB JAHHOTO OJ0Ka, He
SIBIISIETCS TIPETISITCTBUEM JIJIS TIEPEX0/Ia Ha CIEAYIOIINA YpoBeHb 00y4yeHus. B psine ciayyaeB a0-
CTH)KEHUE TJIaHUPYEMBIX pe3yJbTaTOB ATOro OJIOKa 1e1ecoo0pa3HO BECTHU B XOJ/€ TEKYIIETo U
MIPOMEXKYTOYHOTO OICHUBAHHUS, a IMOJYICHHBIE PE3yJIbTaThl (PUKCHPOBATh B BUJIC HAKOTUICHHON
OIICHKH (Hampumep, B hopme moptdenss JOCTUKEHUI) U YUYUTHIBATH MPH OMPENCICHHUH HUTOTO-
BOU OLICHKH.

[TogoGHast cTpyKTypa MpeacTaBICHHS ITAHUPYEMBIX PE3yIbTaTOB IMOAYEPKUBACT TOT (KT,



YTO MPHU OpraHu3aluu 00pa30BaTEIbHOIO MPOLECCA, HAPABIEHHOIO HAa PeATU3aliio U JOCTH-
KEHHE TUIAHUPYEMBIX Pe3yJIbTaTOB, OT YUMTENs TpeOyeTcsl NCIOIb30BaHUE TaKUX IeJaroruye-
CKUX TEXHOJIOI'MH, KOTOpbIE OCHOBaHbI Ha qu(depeHannd TpeOoBaHUN K IOJArOTOBKE 00Y-
YAIOIIUXCS.

JIuunocmmuuie pe3yiomamol 0cé0enus yuedH020 npeomema «Xumuan:

1. Poccuiickas rpaxaaHckas UIEHTUYHOCTh: NATPUOTU3M, yBaxkeHHe K OTeuecTBy, Ipo-
IJIOMY U HAacTOSIEMY MHOI'OHAllMOHAJIbHOro Haponaa Poccun. Oco3HaHue ITHUYECKOH IpHU-
HAJJICKHOCTH, 3HAHWE MCTOPUH, A3bIKa, KYJIbTYpbl CBOETO Hapoja, CBOETO Kpasi, OCHOB KYJIb-
TYpPHOTO Hacyiequst HaponoB Poccuu n yennoBedecTBa; yCBOCHUE TYMaHUCTUYECKUX, 1EMOKpaTH -
YECKHUX U TPAJULMOHHBIX IIEHHOCTE! MHOIOHAIIMOHAIBHOIO poccuiickoro obmecrsa. Oco3HaH-
HOE, YBOXUTEIbHOE U JOOpOXKEIaTeNbHOE OTHOLIEHHE K IIEHHOCTSIM HapoaoB Poccuu u Hapo-
J10B Mupa. UyBCTBO OTBETCTBEHHOCTH M JoJira nepex Poaunoii.

2. OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO. |'0OTOBHOCTH M CIIOCOOHOCTH OOy4aroIIMXcsl K
CaMOpPa3BUTHIO U caMOOOpa30BaHUIO Ha OCHOBE MOTHMBALMU K 0OyueHHIo W mo3HaHuto. Oco-
3HAHHBIH BHIOOP WM MOCTPOCHHE NalbHEHUINECH WHAWNBUAYATBHOH TPACKTOPHH OOpa30BaHUS Ha
0a3e OpPUEHTUPOBKM B MHUpe MNpodeccuid U NPOPECCHOHAIbHBIX MPEANOYTEHUH, C YYETOM
YCTOMUMBBIX M103HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHUS YBaKUTEIBLHOTO
OTHOLIECHHUS K TPYZy, Pa3BUTHS OIBITA y4acTUs B COLUAIBHO 3HAYMMOM TPYAE.

3. CdopMHpPOBAaHHOCTD IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH M OOIIECTBEHHON NMPAKTHKHU, YYUTHIBAIOIIETO COIMAIbHOE, KYJIbTYp-
HOE, SI3BIKOBOE, JYXOBHOE MHOI000pa3ne COBPEMEHHOT0 MUPA.

4. Oco3HaHHOE, YBAKUTEJIbHOE U JOOpOXKeNaTeJIbHOE OTHOIIEHHE K JAPYrOMY YEIOBEKY,
€ro MHEHHUIO0, MUPOBO33PEHUIO, KYJIbType, S3bIKY, BEpe, IPakJaHCKON MO3UIMH; K HCTOPUH,
KyJIbTYypE, PEJIUTUU, TPaAuLUsAM, s3bIKaM, IEHHOCTAM HaponoB Poccuu m HaponoB mupa. I'o-
TOBHOCTb U CIIOCOOHOCTh BECTU AMAJIOr C APYTUMHM JIOABMU U JIOCTUTATh B HEM B3aMMOIOHU-
MaHUsl.

5. OCBOEHHOCTb COLMAJIbHBIX HOpPM, MpaBUJ MOBEAEHUS, pojiell u (popMm coruanbHOR
KHU3HHU B TPyIIax U cooOIIecTBaX, BKIIOYAs B3POCIbIE M COLMAIbHBIE COOOIIEeCTBA. YUacTHe B
MIKOJIBHOM CaMOYTIPaBJIEHUH M OOIIECTBEHHOM KU3HHU B Mpeienax BO3PACTHBIX KOMITETEHIIUH C
YUETOM PErHOHAIBHBIX, ITHOKYJIBTYPHBIX, COLIMATBHBIX U SIKOHOMUYECKHUX CITIOCOOHOCTEH.

6. Pa3BHTOCTH MOPaTBFHOTO CO3HAHHS W KOMIIETEHTHOCTH B PEIICHHH MOPAIBHBIX IMPO-
0JieM Ha OCHOBE JMYHOCTHOIO BBIOOpa, CPOPMUPOBAHHOCTH HPABCTBEHHBIX UYBCTB U HpaB-
CTBEHHOT'O IMOBEJCHHsI, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOILICHHS K COOCTBEHHBIM IOCTYII-

KaM.



7.  CdopMHUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIEHUU U COTPYAHHYE-
CTBE CO CBEpCTHUKAMHU, JA€TbMHU CTapILEro U MiIaJIero Bo3pacra, B3pOCIbIMU B Mpoliecce oopa-
30BaTeJbHOM, OOIIECTBEHHO MOJIE3HOM, Yu4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U APYTUX BH-
JIOB JACSITEIILHOCTH.

8. CdopMUPOBAaHHOCTH IIEHHOCTH 3JI0POBOTO M 0€30MacHOro olpas3a KH3HHU; YCBOCHHE
MPaBUJI UHIMBUIYAJILHOTO M KOJUIEKTUBHOTO 0€30I1aCHOIO MOBEJCHUS B UPE3BBbIYAMHBIX CUTYa-
[USX, YTPOXKAIOIIUX KU3HU U 3I0POBBIO JIIO/IEH, TPaBWII MOBEJCHHS HA TPAHCIIOPTE U HA JI0PO-
rax.

9. CdopMUPOBAaHHOCTH OCHOB KOJOTHYECKOW KYIbTYPBI, COOTBETCTBYIOIICH COBpEMEH-
HOMY YPOBHIO 9KOJIOTHUECKOTO MBIIUICHUS, HATMYUE OIbITa SKOJOTUYECKH OPHUEHTUPOBAHHOMN
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKON NEATEIbHOCTH B dKU3HEHHBIX CUTYAIUIX.

10. Oco3HaHue 3HAUYEHUS CEMbH B KU3HU YENOBEKa M OOIIECTBA, MPUHATHE LIEHHOCTH Ce-
MEHHOM KU3HU, YBOKUTEIBHOE U 3a00TIMBOE OTHOILIEHHUE K UJI€HAM CBOCH CEMbH.

11. Pa3BUTOCTh 3CTETMUYECKOTO CO3HAHUS 4Yepe3 OCBOCHUE XYI0KECTBEHHOTO HACIEIUs
Hapos10B Poccuu u Mupa, TBOPUYECKON NEATEILHOCTH SCTETUYECKOTO XapaKkTepa (3CTETUUECKOe,
SMOIMOHATBHO-IIEHHOCTHOE BHJICHHE OKPYXKAIOIIEr0o MHpa; CIOCOOHOCTh K 3MOIMOHAIBHO-
[IEHHOCTHOMY OCBOEHHIO MUPA, CAMOBBIPAKEHUIO).

Memanpeomemmnuie pe3yibmamal 0C60€HUA YUEOHO20 npeomema « XumMusay:

MeranpeaMeTHbIE PE3yJIbTaThl BKIIOUYAIOT OCBOCHHBIE OOYYAIOIIMMUCS MEXKIIPEIMETHBIE
TIOHSTUSI M YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (PEryJsTUBHBIC, TO3HABATEIbHBIE, KOMMYHUKA-
THUBHBIC).

Mesicnpeomemmnvle nonamus

VYcnoBueM GopMHPOBaHUS MEKIIPEAMETHBIX TOHITHH, TAaKUX, KaK cucTeMa, (hakT, 3aKOHO-
MEpPHOCTh, (DEHOMEH, aHallu3, CUHTE3 SBJSETCS OBJIAJICHUE OOYYaIOIUMKCS OCHOBAMH YWTa-
TEIbCKOW KOMITETEHITNH, TPUOOPETEHNE HABBIKOB PadOTHI ¢ MH(MOpMAILIMEH, ydyacTHe B TIPOEKT-
HOM NestenbHOCTH.Ha ypokax mo ydyeOHOMY mpeaMeTy « XuMus» OyIeT mpoIoJbKeHa padoTa mo
(GhOpPMHUPOBAHHIO U PA3BUTHUIO OCHOB YHTATEJIbCKONH KoMmeTeHUHU. OOyJaronrecs: OBIaIetoT
YTEHUEM KaK CPEJICTBOM OCYIIECTBICHHUS CBOMX JAIBHEHIIHNX TUIAHOB: MPOJOJDKEHUST 00paso-
BaHUs U CaMOOOPa30BaHMsI, OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aKTyallbHOTO M MEPCIEKTUBHO-
ro Kpyra 4Te€HHUsl, B TOM YHUCJIE€ JOCYTOBOI0, MOJATOTOBKH K TPYJOBOM U COLMATILHOMN JeATEIbHO-
CTU. Y BBIMYCKHUKOB OyaeT cpopMupoBaHa MOTPEOHOCTH B CHCTEMAaTUYECKOM YTEHUU Kak
CpE/ICTBE TO3HAHUSA MHUpa U Ce0sl B ’TOM MHpE, TapMOHM3AIIMN OTHOIIIEHUN YeJIOBeKa M OO0IIe-
CTBAa, CO3JITAaHUU 00pa3a «IMOTPEOHOT0 OYIyIIEro).

[Ipu n3ydennn ydeGHOTO npeameTa « XUMHEsy 00yJaroniuecs: yCOBEPIICHCTBYIOT MpUoope-

TEHHBIE HA MEPBOM YPOBHE HABBIKH Pad0ThI ¢ MHpopMaumed 1 nonoJHIT ux. OHU CMOTYT



paboTaTh C TEKCTaMH, TPEOOPa30BLIBATh U MHTEPIPETUPOBATH COJACPIKAIIYIOCS B HUX HH(OP-
MaIuio, B TOM YHCJIE:

- CHCTEMaTH3UpPOBaTh, COIOCTABIATh, aHAJIM3UPOBATh, 000OIIATP M WHTEPIPETHPOBATH
UH(OPMALINIO, COACPIKALTYIOCS B TOTOBBIX HH()OPMAIIHOHHBIX 00BEKTaX;

- BBIJEJIATH [VIABHYIO U M30BITOYHYIO HH(OPMALINIO, BHIIOIHATH CMBICTIOBOE CBEPThIBAHUE
BBIJICTICHHBIX (DAKTOB, MBICJICH; MPEACTaBIATh MHPOPMAIUIO B CXKATON ciioBecHOU (opme (B
BU/JIC TUTAHA WJIM TE3MCOB) U B HAIJISIHO-CUMBOJINYECKOH (hopme (B Buae Tabmaull, rpadpuiyeckux
CXEM M JMarpamm, KapT MOHATUN — KOHIENTYaJbHBIX JHAarpaMM, OTIOPHBIX KOHCIIEKTOB);

- 3AIOJHSATDH U JIOMOJHATH TAOIHUIIBI, CXEMBI, JHArPaMMBbl, TEKCTHI.

B xozme uzyuenus yueOHOro npeamera «Xumus» oOydaromirecs NpuodpeTyT OnbIT Mpo-
eKTHOM /JeiITeIbHOCTH KaKk 0c000il popMbl yueOHOH pabOoThI, CIIOCOOCTBYIOICH BOCIHTAHUIO
CaMOCTOSITENIbHOCTH, UHUIIMATHBHOCTH, OTBETCTBEHHOCTH, TOBBIIICHHIO MOTHUBAIMH U P QeK-
TUBHOCTH Y4eOHOIl eATeNbHOCTH; B XOJ€ peajn3alliil UCXOJHOTO 3aMbIClia HA IMPAKTHUYECKOM
YpOBHE OBIAJICIOT YMEHUEM BBIOMpATH a/IeKBaTHBIC CTOSIICH 3a/1aye cpeAcTBa, IPUHUMATH pe-
HICHUS, B TOM YHCJIE U B CUTyallHsX HeomnpeaeaeHHOCTH. OHM MOoaydaT BO3MOXHOCTh Pa3BUTh
CIOCOOHOCTH K pa3pab0TKe HECKOIBKUX BAPHAHTOB PEIICHUH, K MMOMCKY HECTaHIAPTHBIX pellle-
HUH, IOMCKY U OCYIIECTBICHUIO HanbOoJiee MPUEeMIIEMOTO PEIICHUS.

B coomeemcmeuu @IOC 00O gvioenawomeca mpu pynnvl YHUGEPCATbHBIX YUEOHBIX
oelicmeuii: peTyIsTHBHBIC, TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIE.

PeryasituBneie YV ]|

1. YMeHue caMOCTOSATENBHO ONpPENeATh el o0yyeHHs, CTaBUTh U (pOpMyJIMpOBaTh HO-
BbIE 33Jauu B yueOe U MO3HABaTENbHOW JEATENbHOCTH, Pa3BUBATh MOTUBBI MU MHTEPECHl CBOEH
MO3HABATENbHOM JesTeabHOCTH. OOydaronuiics CMOXKeET:

- AQHAJIM3WPOBATh CYMIECTBYIOIINE M TUIAHUPOBATh OyAyIIHe 00pa3oBaTeIbHBIE PE3yIIbTa-
THI,

- UACHTU(GHUIMPOBATH COOCTBEHHBIE TPOOIEMBI U ONIPENIENATh TIaBHYIO polieMy;

- BBIABUTATh BEPCHH pEUICHUS MPOOIEMBbI, (OPMYIUPOBATH THUIOTE3bI, MPEABOCXUINATH
KOHEUHBIN pe3ysbTarT;

- CTaBUTH ILIEJb JEATETHHOCTH HAa OCHOBE OMNPEACICHHON MPOOIEMBI U CYIIECTBYIOIINX
BO3MOKHOCTEH;

- (opmymupoBaTh yueOHBIC 3a/1a4M KaK IIard JOCTHKSHHS MOCTABICHHOW IEJH JESTEeNb-
HOCTH; - OOOCHOBBIBAThH IIEJICBBIE OPHEHTUPHI M TIPUOPUTETHI CCHUTKAaMHU Ha IIEHHOCTH, YKa3bl-
Basi 1 000CHOBBIBAsS JIOTMYECKYIO MTOCIIEI0BATEIBHOCTD I11aroB.

2.YMeHHEe caMOCTOSATENBHO TIAHUPOBATh MYTH JIOCTHKESHHUS 1eJIeH, B TOM YHCIIe AIbTEepHA-

THUBHBIC, OCO3HAHHO BBHIOMpaTh Hambosee 3PGEeKTUBHBIE CIIOCOOBI pelIeHrs YICOHBIX U IMO3HA-



BaTeNbHBIX 337a4. OOy4aromuicss CMOXKeT:

- ompeneisTh HeoOXOIUMBbIE IEUCTBUSA B COOTBETCTBUM C Y4eOHOM M MO3HABATEIBHOM 3a-
Jlaueil U COCTaBJIATH AITOPUTM UX BBIITOJHEHHS,

- 00OCHOBBIBaTh M OCYIIECTBIIATH BBIOOpP Hambosee 3h(HEKTUBHBIX CIIOCOOOB pEIICHUS
y4eOHBIX U M03HABATEIbHBIX 33/1a4;

- OIpeneisTh/HaXOAUTh, B TOM YHCJE W3 MPEAJOKEHHBIX BAapUAHTOB, YCIOBUS JJIS BBI-
MOJIHEHUS Y4eOHOU U MO3HABATEILHOU 3a/1a4K;

- BBICTpaMBaTh >)KU3HEHHBIC IUIAaHBI HA KPATKOCPOUHOE OymyIiee (3asBIsATh LIEIEBbIE OpHU-
SHTHUPBI, CTaBUTh aJ€KBaTHbIC UM 3aJaud M IpeliaraTh IEHCTBUS, YKa3blBas U 0OOCHOBBIBAS
JIOTUYECKYIO MOCJIEeI0BATEILHOCTD LIaroB);

- BBIOMpATh U3 MPEUIOKEHHBIX BAPHAHTOB M CAMOCTOSTEIBHO MCKATh CPEACTBA/PECypChI
JUTSL PEUICHUs 3a7a9M/TOCTHKCHHUS 11eITH;

- COCTaBJISATH ILJIAH pelleHHs MpoOaemMbl (BBIMOIHEHUS MPOEKTa, TPOBEICHHS HCCIIEI0Ba-
HUA);

- ONpeAeNsATh NOTEHIMAJIbHBIC 3aTPYAHEHUS MPH PEUICHWH Y4eOHON M TO3HaBaTEeIbHOU
3aJa4i M HaXOAUTh CPEICTBA ISl UX YCTPAHCHHUS;

- OIUCHIBaTh CBOM OMBIT, 0OOPMIISiSl €ro JJIs Mepelayu IPYTUM JIFOIIM B BUJE TEXHOIIO-
MM PELICHNUs NPAKTUYECKUX 3a/1a4 ONPEIeTIeHHOr0 Kilacca;

- IUIAHUPOBaTh M KOPPEKTHUPOBATH CBOI HHIUBUAYAIHFHYIO 0Opa30BATENBHYIO TPACKTO-
pHIO.

3. YMeHHe COOTHOCHUTH CBOU JAEUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JAEATENbHOCTH B IPOLIECCEe IOCTHXKEHUS pe3yJsbTaTa, ONpeAessTh CIOCOOBI
JeNCTBUI B paMKax MPeJIOKEHHbBIX YCIOBUN U TpeOOBAaHUMN, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHsIoIIeNcs cuTyanueid. O0ydaromuics CMOXKeT:

- ONpeAessTb COBMECTHO C IEaroroM M CBEpPCTHUKAMM KPUTEPUHU IUIAHUPYEMBIX PE3YJIIb-
TaTOB U KPUTEPUU OLICHKH CBOEH yueOHOH J1eTeNbHOCTH;

- CHUCTeMaTH3UpPOBaTh (B TOM YHCJIE BHIOMpATh MPHUOPHUTETHBIE) KPUTEPUH TUIAHHPYEMBIX
pe3yJIbTaTOB U OLIEHKU CBOEH JIeATETbHOCTH;

- 0oTOMpaTh MHCTPYMEHTHI /IS OLICHUBAHHS CBOCH NEATEIHHOCTH, OCYIIECTBISATH CaMO-
KOHTPOJIb CBOEH JIESITEIbHOCTH B paMKax MPeJUI0KEHHBIX YCIOBUI U TpeOOBaHMIA;

- OIICHHMBATh CBOIO JIEATEIBHOCTh, APTYMEHTUPYS MPUYMHBI JOCTHKEHUS WM OTCYTCTBHUS
IUTAHUPYEMOTO Pe3yJIbTaTa;

- HaxXxOJWTh JOCTATOYHBIC CPEACTBA JUIS BBITOTHEHHS YYEOHBIX ICWCTBUN B HM3MEHSIO-

mieics CUuTyanuun W/AIIH IpH OTCYTCTBUU INIAHUPYCEMOT'O pEC3yJIbTAaTa,



- paloTas 1O CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO AEATEIbHOCTh HA OCHOBE
aHajuu3a W3MEHEHUH CUTyalluM Ul IOJy4YeHMs 3allJJaHUPOBAHHBIX XapaKTEPUCTUK IPOIYK-
Ta/pe3ynbTaTa; - yCTaHAaBJIMBATh CBSA3b MEXAY IMOJYYCHHBIMHM XapaKTePUCTUKAMHU MPOAYKTa U
XapaKTepUCTUKAaMU IIpoliecca AESTEIIbHOCTH U 110 3aBEPUICHUM AEATEIbHOCTU INpeaiararb u3-
MEHEHHUE XapaKTePUCTHK MpoLiecca I IOJIyUYEHUs yIyUYlIEHHbIX XapaKTEePUCTHK MPOAYKTa;

- CBEpSATH CBOM JCHUCTBUS C LIENBIO M, IPU HEOOXOAUMOCTH, UCTIPABIATH OMIUOKU Camo-
CTOSITEIILHO.

4. YMeHHe OLEHHMBATh MPABHJIBLHOCTh BBHINOJHEHHUS Y4eOHOW 3a1aud, COOCTBEHHBIE BO3-
MOYKHOCTH e perieHus. O0yqaromuiicss CMOXKeT:

- ONpeneNsITh KPUTEPUU NPABUIIBHOCTU (KOPPEKTHOCTH) BHIIIOJHEHUS yueOHOM 3aauu;

- aHaJU3UpOBATh U 0OOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTApUs
JUTSL BBITTOJIHEHHSI Y4eOHOH 3a/1a4H;

- CcBOOOJHO IOJIb30BaThCS BHIPAOOTAHHBIMU KPUTEPUSAMHU OLIEHKU U CAMOOLIEHKH, UCXOs
U3 1eJIM U UMEIOILUXCS CPEACTB, pa3inyas pe3yJibTaT U CIIoco0b! AeHCTBHIA;

- OIICHWBATh MPOIYKT CBOEH AEATEIBHOCTH IO 33JaHHBIM W/WIIM CaMOCTOSTEIBHO OIpe-
JICJIEHHBIM KPUTEPHSIM B COOTBETCTBUU C LIEJIBIO JESTENIBHOCTH;

- 00OCHOBBIBATh JOCTM)KHMOCTB LM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKHM CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

- (uxcupoBaTh U aHAIM3UPOBATh AMHAMHUKY COOCTBEHHBIX 0Opa30BaTENIbHBIX pe3yibTa-
TOB.

5. Bnanenne ocHOBaMH CaMOKOHTPOJISL, CAMOOLIEHKH, NPUHSTUS PELICHUH U OCYIEeCTBIIe-
HUSl OCO3HAHHOI'O BhIOOpa B yueOHOM M MO3HaBAaTENbHOU AesTenbHOCTH. OOyuarounuiicss cMo-
JKeT: - HaOIIoAAaTh U aHAJU3UPOBATH COOCTBEHHYIO YUeOHYIO U MO3HABATENIbHYIO JESITEIbHOCTh
U JIeATENIbHOCTh IPYTUX 00Yy4aroLIMXCs B IPOLIECCE B3aUMOIIPOBEPKH;

- COOTHOCHUTbH pealibHbI€ U IIJIaHUPYEMbIE Pe3yJIbTaThl MHIUBUAYaIbHONW 00pa30BaTeIbHON
JESTEIbHOCTH U JeNIaTh BBIBOJBL;

- T[PUHUMAThH pelIeHre B y4eOHOI CUTyalluy U HECTU 32 HETO OTBETCTBEHHOCTH;

- CaMOCTOATEIBHO ONPEAENIATH MPUUMHBI CBOETO yCIleXa WM HEyCIlleXa U HaXOAMTH CIIO-
cOOBI BBIXOJIa U3 CUTYAIIMH HEYCIIeXa;

- PpEeTpPOCHEKTHUBHO OMpEIeNsATh, KaKue ACHCTBUS MO PEHICHUI0 y4eOHOW 3a/layu WM Ma-
pameTphl 3TUX NEHCTBUI MPUBEIHN K MOIYYEHHIO UMEIOIIETocs MPOIyKTa Y4eOHOH JesTeNbHO-
CTH;

- JIeMOHCTPHPOBATh MIPUEMBI PETYIISIIHUUA NCUXO(PHU3UOTOTHYECKHX/ IMOILIMOHAIBHBIX CO-

CTOSIHUM JJI1 TOCTHKEHUs 3PdeKkTa ycrnokoeHus (yCTpaHEHHUs SMOLMOHAIBFHON HaNpsKEHHO-
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ctH), a¢dexra BoccTaHOBIEHU (OCTa0IeHUs TPOSIBIICHUH yTOMIIeHHS ), 3P dekTa akTUBU3AIUH

(TOBBIIIEHUS TICUXO(PU3HOIOTHIECKON PEAKTUBHOCTH ).

Ho3naeamenvnvie YY/[

1. YMmenue onpenensTh MOHATHS, CO3/aBaTh 000OIICHUS, YCTaHABINBATh aHAJIOTHH, KJlac-
cuuIUpPOBaTh, CAMOCTOSITEILHO BEIOUPATh OCHOBAHUS U KPUTEPHHU IS KiIacCU(UKALIUHY, yCTa-
HaBJIMBATh MPUYUHHO-CIIEJCTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE PACCYXkIAECHUE, YMO3AKI0Ye-
HUe (MHIyKTUBHOE, ICTyKTUBHOE, 10 aHAJIIOTUH) U JIJIaTh BBIBOJIBI.

Obyuarowuiics cmodxcem.

- moalupaTh ClIOBa, COMOAYMHEHHBIE KIIFOUEBOMY CIIOBY, OMPEEISIONINE €r0 IPU3HAKU U
CBOMCTBA;

- BBICTPAHUBATh JIOTUYECKYIO [IEMOYKY, COCTOSIIYIO U3 KJIIFOUEBOT'O CIOBA U COMOTYMHEHHBIX

€My CJIOB;

- BBIIEJATH OOMIMK MPU3HAK JBYX MM HECKOJIBKUX MPEAMETOB MJIH SIBICHUH U OOBSICHSITH
UX CXOJICTBO;

- 00beIUHATH MPEAMETHl U SBICHUS B TPYIIBI MO OMPEIEICHHBIM MPU3HAKAM, CPaBHH-
BaTh, KJIACCU(PUITUPOBATH M 0000MATh (DAKTHI U SBJICHHUS;

- BBIJIGJIATH SIBJICHUE U3 OOIIETO psija qPyTUX SBICHUN;

- OIpeneNnsTh 00CTOATENbCTBA, KOTOPBIE MPEIIIECTBOBAIN BOSHUKHOBEHUIO CBSA3H MEXKIY
SIBIICHUSIMU, M3 3TUX OOCTOSATENHCTB BBINENATH ONPENENSIONINE, CIIOCOOHBIE OBITh MPUYNHON
JAHHOTO SIBIICHUS, BBISBIISATH IPUUUHBI U CIIEJCTBHS SIBICHUN;

- CTPOHWTH PaCCyXKACHUE OT OOINX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX
SIBIICHUI K OOIIMM 3aKOHOMEPHOCTSIM;

- CTPOMTH pacCy’kKJeHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SBJICHUH, BbIJEIASA IPU 3TOM
o0111e NpU3HaKHY;

- W3JaraTh MOJYYCHHYIO MH(OPMAIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE perraeMoi 3aza-
YH; - CAMOCTOSITENIFHO YKa3bIBaTh Ha MH(DOPMAITHIO, HYXKIAIONIYIOCS B TIPOBEpPKE, MpeuIarath u
IPUMEHSATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMALIUY;

- BepOaNM30BaTh YMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HETO ICTOYHUKOM;

- OOBSCHATH SBJIEHMS, MPOLECCHI, CBSI3U M OTHOILICHMS, BBISBISIEMbIE B XOJ€ IO3HaBa-
TEIbHON M MCCIIEI0BATENbCKON NEATENbHOCTH (IPUBOJUTH OOBSICHEHHE C U3MEHEHHEM (DOPMBI
IpeCTaBICHUs; OOBSICHATD, ACTANU3UPYS WM 000011ast; OOBSACHATH C 33JaHHOM TOYKU 3pe-

HUS);
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- BBIABJIATH M Ha3bIBaTh MPUYUHBI COOBITUS, SIBJICHUS, B TOM YHCII€ BO3MOXHbIE / Haubo-
jiee BEpOSATHbIE MPUYUHBI, BO3MOXHBIE IOCIEICTBUS 3aJaHHON MPUYMHBI, CAMOCTOSTEILHO
OCYIIECTBIISISI IPUYUHHO-CIIEICTBEHHBIN aHAIN3;

- JlenaTh BBIBOJ Ha OCHOBE KPUTUYECKOTO aHAIM3a Pa3HbIX TOYEK 3PEHUs, MOATBEPKAAThH
BBIBOJI COOCTBEHHOW apryMeHTaluel WK CaMOCTOSTEIbHO OTYy4YEeHHBIMU JAHHBIMHU.

2. YMeHue co3/laBaTh, IPUMEHATh U MpeoOpa30oBhIBaTh 3HAKU U CUMBOJIBI, MOJEIIN U CXe-
MBI JJIS1 peIeHus] y4eOHBIX M TO3HABATENBHBIX 33/1a4.

Obyuarowuiics cmodxcem.

- 0003HauaTh CUMBOJIOM M 3HAKOM IIPEIMET W/WIIN SIBIICHUE;

- ONpEeNeNsTh JIOTHUECKHUE CBSI3W MEXKAY MNpeAMEeTaMHU H/WIK SIBICHUSIMU, 00O3HAYaTh
JTAHHBIE JIOTHYECKHE CBS3U C TIOMOIIBIO 3HAKOB B CXEME;

- co3/1aBaTh aOCTPAKTHBIN WM PeabHBIN 00pa3 mpenMeTa /i sIBICHUS;

- CTPOMTBH MOJIEIIb/CXeMy Ha OCHOBE YCIIOBHUH 3a/1auM /WK CIIOcO0a ee perieHus;

- co3zmaBaTh BepOaNbHBIC, BEIIECTBEHHBIC M HH(POPMAIMOHHBIE MOJEIH C BBIICICHUEM
CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIA ONMpEICNCHHs CIIoco0a peuieHus 3a/la4d B COOT-
BETCTBUU C CUTYaIIHEIH;

- MpeoOpa3oBBIBATH MOJIEIH C LENbI0 BBIABICHUS OOIIMX 3aKOHOB, OMPEACISIOIINX TPE-
METHYI0 00JIaCTh;

- TEPEeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MHPOPMAIUIO U3 TpaduuecKoro
i GOpMaM30BaHHOTO (CHMBOJIBHOTO) TIPE/ICTABIICHUS B TEKCTOBOE, U HA00OPOT;

- CTPOUTH CXEMY, allTOPUTM JACUCTBUS, UCIPABIATh WIM BOCCTAHABIMBATH HEU3BECTHHIN
paHee aNTropuTM Ha OCHOBE MMEIOIIETOCs 3HAHHUSA 00 00BEeKTe, K KOTOPOMY IPUMEHSIETCS ajro-
pUTM;

- CTPOMTH JI0KA3aTeJIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOI'O;

- aHaJIM3UpPOBATH/pedIEKCUPOBATH OMBIT Pa3pabOTKU U peau3aliyd y4eOHOro MPOEeKTa,
UCCIIeIOBaHMs (TEOPETHUECKOr0, IMIIUPUUECKOT0) Ha OCHOBE MPEUI0KEHHON MpoOIeMHON cH-
Tyaluu, TOCTABICHHOW IeJIN W/WITH 3aJIaHHBIX KPUTEPUEB OLIEHKH MPOYKTa/pe3ynbTara.

3. CMBICTIOBOE YTEHHE.

Obyuarowuiics cmodxcem.

- HaxoJuTh B TeKcTe Tpedyemylo MHpopManuio (B COOTBETCTBUU C LIEISIMHU CBOEH nes-
TEIbHOCTH);

- OpHUEHTHUPOBATHCA B COJEP)KAHUU TEKCTA, TOHUMATh IEIOCTHBIM CMBICI TEKCTa, CTPYK-
TypUPOBATh TEKCT;

- yCTaHaBIIMBaTh B3aWMOCBS3b OIMCAHHBIX B TEKCTE COOBITHH, SIBIICHUI, POIIECCOB; - pe-

3IOMHUPOBATh INTABHYIO UJCI0 TCKCTA,
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- TIpeoOpa3oBBIBaTh TEKCT, «IIEPEBOIS» €r0 B JAPYTYIO MOAAIBHOCTh, HHTEPIPETUPOBATH
TEKCT (XyIIO’)KECTBCHHBI M HEXYJ0KECTBEHHBIH — yUeOHBIH, HayYHO-TIOMYJISIPHBIA, HH(pOpMa-
IUOHHBIN, TeKcT NoN-fiction); - kpuTHYECKH OlCHUBATH CoAepKaHue H (HOpMyY TEKCTa.

4. ®opMHpPOBAHUE U PA3BUTHE IKOJOTHUECKOTO MBIIUICHHS, YMEHHE PUMEHSATh €r0 B TI0-
3HaBaTeNIbHOW, KOMMYHUKAaTUBHOM, COIIMATILHOMN MPAKTHKE U MPO(HECCHOHAILHOW OPUCHTAITUH.

Obyuarowuiics cmodxcem.

- OIpeneNiaTh CBOE OTHOUICHUE K IPUPOIHON CpeIc;

- AHAJU3UPOBATh BIMSIHHUE SKOJIOTHYCCKHX (DAKTOPOB HA Cpeay OOMTaHHUS YKHUBBIX Opra-
HU3MOB;

- TPOBOJUTH MPUYMHHBIA U BEPOSATHOCTHBIN aHAIN3 YKOJIOTUYCCKUX CUTYaITHi;

- IPOTHO3UPOBATh M3MEHEHHS CUTYallMd IPU CMEHE JACHUCTBHUS OJHOTrO (hakTtopa Ha JCi-
cTBUE JIpyroro (akropa;

- pacmpoCTPaHsTh SKOJOTHYECKUE 3HAHKS U Y4aCTBOBATh B MMPAKTUYCCKHX JIejIax 110 3a-
IIUTE OKPYIKAKOIIEH CPEJIbI,

- BBIpaXaTh CBOE OTHOIICHUE K MPHPOJIC YepPe3 PUCYHKH, COYMHEHUS, MOJICIHU, TPOCKT-
HBIE pabOTHI.

5. Pa3BuTHE MOTHBALIMU K OBJIAJICHUIO KYJIBTYPOH aKTUBHOI'O MCIIOJIB30BAHUS CIOBAPEH U
JPYTUX MMOMCKOBBIX CHCTEM.

Obyuarowuiics cmodxcem.

- ompeneniaTh HeOOXOIUMbIE KITFOUEBBIE ITOMCKOBBIC CIIOBA U 3aIIPOCHI;

- OCYIIECTBIISATh B3aUMOJCHUCTBUE C JJICKTPOHHBIMU TOMCKOBBIMH CHUCTEMaMH, CIIOBapsi-
MU;

- (GopMHUpPOBATh MHOKECTBCHHYIO BBHIOOPKY M3 MOUCKOBBIX HCTOUHUKOB JJISI O0BEKTHBH-
3alliu pe3yJIbTaTOB ITOUCKA,

- COOTHOCHTH IOJIyUYECHHBIC PE3yJIbTaThl MOMCKA CO CBOECH AeATeNbHOCThI0. KommyHnuxa-
muenvte YY/[

1. YMeHHe OpraHM30BBIBATH y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JICSATEIHHOCTH C
YUUTEIIEM U CBEPCTHUKAMHU; pabOTaTh HHAWBUAYAILHO U B TPYIINE: HAXOAUTH OOIIee peIIeHUE
U paspenrath KOHQIUKTH HA OCHOBE COTJIACOBAHUS TO3HIMHA U ydeTa HHTEPECOB; POpPMYITUpPO-
BaTh, ApPT'yMEHTHPOBATh U OTCTAWBaTh CBOE MHCHHUE.

Obyuarowuiics cmodicem.

- ONPEJICIISITh BO3MOXHBIC POJIH B COBMECTHOH JICITEIILHOCTH;

- WTPaTh ONPEACICHHYIO POJIb B COBMECTHOM JNEATEILHOCTH;

- TPUHUMATH MO3HIIUIO0 COOCCETHUKA, TOHUMAS TIO3UITUIO IPYTOr0, pa3jindyaTh B €ro peyu:

MHEHHE (TOUKY 3pEHHS ), T0Ka3aTEIbCTBO (ApIryMEHTHI), (DaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;
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- OIpeleNATh CBOU JIEHCTBUA M JEHCTBUS NMapTHEPA, KOTOPBIE CIOCOOCTBOBAJIN MJIU IIpe-
IIITCTBOBAJIA IPOLYKTHUBHON KOMMYHHKAIWH;

- CTPOMUTbH IO3UTUBHBIE OTHOUIEHHUS B Ipolecce yueOHON U 103HaBaTEIbHOHN J1eATeNbHO-
CTH;

- KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTAaWBaTh CBOIO TOYKY 3pEHMS, B JUCKYCCHUHM YMETh
BBIJIBUTATh KOHTPAPTYMEHTHI, TepedpazupoBaTh CBOIO MBICIb (BJIaJICHUE MEXaHU3MOM JKBHBA-
JICHTHBIX 3aM€EH);

- KPUTHYECKH OTHOCHTBHCS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM IPU3HABATh OIIHU-
OOYHOCTH CBOETO0 MHEHHUS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €I0;

- Ipelarath ajJbTepHATUBHOE PELICHNE B KOHGIMKTHOM CUTYalUH;

- BBLIEJATH OOIYIO TOUKY 3pE€HUS B JUCKYCCHH;

- JIOrOBapMBaThCS O MPABUIIAX U BOMNpocax s 0OCYKAECHUS B COOTBETCTBHM C IOCTaB-
JIEHHOM mepeJ TpynIoi 3agauei;

- OpraHM30BBIBaTh Yy4eOHOE B3aUMOICHCTBHE B rpymrme (Ompenesars oOIue LeiH, pac-
IPENENSTh POJIU, I0TOBapUBATHCS IPYT C APYIOM U T. 11.);

- YCTpaHATh B PaMKax JAMANOra pa3pbiBbl B KOMMYHHUKAIMH, 00yCIOBICHHbIE HEIOHUMA-
HUEM/HENIPUATUEM CO CTOPOHBI coOeceTHIKA 3a/1a4ul, (OPMBbI MII COACPIKaHUS TUAJIOTa.

2. YMeHHe OCO3HaHHO HCIOJb30BaTh PEYEBHIE CPEICTBA B COOTBETCTBHH C 3a/1a4eil KOM-
MYHMKAIMH U1 BBIPAXKEHHsI CBOMX UYBCTB, MbICIIEH U MOTPEOHOCTEN /IS MJIAaHUPOBAaHUS U pe-
TYJISIUU CBOEH AEATEIbHOCTH; BJIAJEHUE YCTHOW U MMCbMEHHON PEUbI0, MOHOJOTHYECKOW KOH-
TEKCTHOU PEYBIO.

Obyuarowuiics cmodxcem.

- OIpeNeNATh 3ajjauy KOMMYHHKAIlMU U B COOTBETCTBHU C HEW OTOMpATh pedeBble Cpel-
CTBa;

- 0oTOMpaTh U UCMOJIb30BaTh PEUEBBIE CPEJICTBA B MPOLIECCE KOMMYHHKAIMU C JAPYTHMHU
JFOABMU (JTMAJIOT B Mape, B MaJIOW TPYIIE U T. 11.);

- TPEACTaBJIATh B YCTHOW WMJIM MUCbMEHHON (hopMe pa3BepHYTHIH IIaH COOCTBEHHOM Jesi-
TENbHOCTH;

- co0uo1aTh HOPMBI ITyOIMYHON pedH, perjaMeHT B MOHOJIOTE U JHCKYCCHHM B COOTBET-
CTBUU C KOMMYHUKaTUBHOM 3a/1a4eii;

- BBICKa3bIBaTh U 00OCHOBBIBATH MHEHUE (CYXICHUE) U 3alpallliBaTh MHEHUE MapTHEPA B
pamKax Iuanora;

- [PUHUMATH pEIlleHUe B XOJI€ AUAJIOTa U COTIIACOBBIBATh €TI0 C COOECETHUKOM;

- cO03/7aBaTh MMMCbMEHHBIE KKJIWIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C MCIIOJIb30BaHU-

€M HEOOXOMMBIX PEUEBBIX CPEJICTB;
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- HCTOJIb30BaTh BepOaNbHBIC CpEACTBA (CpPEeACTBA JIOTUYECKOW CBSI3M) IS BBIJCIICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIUICHUS;

- HCIIOJIb30BAaTh HEBEpOAbHbIE CpPEACTBA WJIM HArJsJHblE MaTEpUajbl, MOATOTOBJIECH-
HbIE/OTOOpaHHBIE MOJT PYKOBOACTBOM YUUTEIIS;

- JleNaTh OLCHOYHBIN BBIBOJ O JOCTH)KEHHH LENM KOMMYHHUKALMU HEIOCPEACTBEHHO I10-
cJle 3aBepUICHHUs] KOMMYHHKAaTUBHOTO KOHTaKTa U 00OCHOBBIBATh €r0.

3. ®opMupoBaHUE U PA3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCIIOJIb30BaHUS MH(pOpMalU-
OHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — MKT), MOTUBanuu K OBJIAJIEHUIO KYJIbTYpOH
AKTHUBHOTIO MOJIb30BaHUS CJIOBAPSMHU U APYTUMHU OUCKOBBIMU CHCTEMaMHU.

Obyuarowuiics cmooicem.

- IeJICHANPABJICHHO MCKATh W UCIIOJIBb30BaTh MH(POPMAIMOHHBIE PECYpPChI, HEOOXOAUMBIC
JUISL pelieHusl y4eOHbIX M MPaKTHYeCKUX 3aaau ¢ nomoibio cpeacts UKT, cnoBapeit u apyrux
IIOMCKOBBIX CUCTEM;

- BBIOMpATh, CTPOUTH U HCIIOJIB30BATh aJIEKBaTHYIO HH()POPMAITMOHHYIO MOJEIh IS Iepe-
Jlaud CBOMIX MBICIICH CpEACTBAMHU ECTECTBEHHBIX M ()OPMAIBHBIX SI3HIKOB B COOTBETCTBUHU C
YCIIOBUSIMU KOMMYHHUKAIIUH;

- BBbLIENATh MH(POPMALMOHHBIM aCMeKT 3aJaud, ONepUpOBaTh JAHHBIMH, HCIOJIb30BaTh
MOJIeJIb pELIeHUs 3a/1a4U;

- HCIIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTMM (BKJIIOYasi BbIOOP aJ€KBATHBIX 3a/lade WH-
CTPYMEHTAJIbHBIX MPOrpaMMHO-AINapaTHBIX CPEACTB M CEPBUCOB) JUIs pelieHus HMH(pOpMalu-
OHHBIX 1 KOMMYHHUKAIIMOHHBIX YYEOHBIX 3a/1a4, B TOM YHCJIE: BBIUMCIEHUE, HAIMCAHUE MTUCEM,
COYMHEHHH, TIOKIIAJI0B, pedepaToB, CO3AaHUE PE3EHTAIIUN U JP.;

- HCII0JIb30BaTh MH(OPMAIUIO C YYETOM 3TUYECKUX U IIPABOBBIX HOPM;

- Cco03/1aBaTh MH(POPMALMOHHBIE PECYPChl Pa3HOTO TUIA U JUIS pa3HBIX ayJIUTOPUH, COOIIO-

JaTh HHGOPMALMOHHYIO TUTHEHY U ITpaBuiia HH(OPMAIIMOHHON 0€30IacHOCTH.

IIpeaMeTHbIe pe3yabTaThl 10 Y4eOHOMY NpeaMeTy « XHuMHA»:

1) ¢popmupoBaHue nepBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHHI O BEIIECTBAX,
UX NPEBpALICHUAX U IIPAKTUYECKOM IIPUMEHEHUH; OBJIAJICHUE IIOHATUIMHBIM alIapaToM U CUM-
BOJIMYECKUM SI3BIKOM XUMUU;

2) oco3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKH KakK 00JacTH COBpe-
MEHHOI'O €CTE€CTBO3HAHUSA, XMMUYECKUX IPEBPAIICHUI HEOPraHUYECKUX U OPraHUYECKHUX Be-
IIeCTB KaK OCHOBBI MHOTHUX SIBJICHUH KUBOM U HEXXUBOH MPUPO/BI; YIiTyOleHne npeacTaBlIeHni

0 MAaTCpUAILHOM CAUHCTBC MUPA;
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3) oBiajeHHE OCHOBAMHM XHMHYECKOH T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBAaTh MU
00BEKTHBHO OLICHUBATh JKU3HEHHBIE CUTYAllMH, CBA3aHHBIE C XMMHUEH, HaBbIKaMHU 0€30I1aCHOTO
oOpalleHus ¢ BelleCTBaMU, UCII0Ib3yEMbIMU B IOBCEAHEBHOM KU3HU; YMEHUEM aHAJIN3UPOBATh
U IUIAHUPOBATH SKOJOTMYECKH 0e30MacHOe MOBEACHUE B LIESIX COXPAHEHUS 37I0POBbS U OKPY-
JKaroUIEN CpeEbI;

4) ¢hopMHpOBaHHE YMEHHI YCTaHABIMBATH CBS3U MEXIY PEabHO HAOIIOAAEMBIMH XHMHU-
YECKUMU SIBICHUSMH W TPOLECCAMH, MPOUCXOAIIMMU B MUKPOMHUPE, OOBSICHATH MPUYMUHBI
MHOI000pa3us BELIECTB, 3aBUCUMOCTb MX CBOMCTB OT COCTaBa U CTPOCHHUS, a TAKKE 3aBUCH-
MOCTb IPUMEHEHHUS BEIECTB OT UX CBOMCTB;

5) mproOpeTeHre OMbITa HCIOJIB30BAHUS PA3JIMYHBIX METOIOB U3y4YCHHS BEIICCTB: HAOIIO-
JICHUS 32 UX MPEBPALICHUSAMH IIPU MPOBEAECHUN HECIOXKHBIX XMMHUECKUX IKCIIEPUMEHTOB C HC-
MOJIb30BaHKEM JITA00PATOPHOTO 00OPYAOBAaHUS U IPUOOPOB;

6) ¢opmHpoBaHHE MPEICTABICHUI O 3HAUCHUH XUMUYECKOI HAyKH B PEIICHUH COBPEMECH-
HBIX HKOJIOTUYECKUX IpoOJeM, B TOM YHUCIIE B MPEJOTBPALICHUHM TEXHOI'€HHBIX U 3KOJIOTHYe-
CKHX KaTacTpod;

BbInycKHUK HAYyYHTCH:

* XapaKTepu30BaTh OCHOBHBIC METO/Ibl [IO3HAHUS: HAOJIOJCHUE, U3MEPEHUE, IKCIICPUMEHT;

* ONUCHIBATHh CBOMCTBA TBEPJBIX, )KMJKHX, I'a3000pa3HbIX BEILIECTB, BBIACISS MX CyIle-
CTBEHHbBIE IPU3HAKU;

* pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHITHH «aTOM», «MOJIEKYJIa», «XUMHYE-
CKHUH 3JIEMEHT», «IIPOCTOE BEILECTBO)», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTBY, «XUMHUYECKas
peaxkuus», NCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHOU TEOPUH;

* pa3iauyaTh XUMUYECKUE U (PU3HUECKUE SBICHUS;

* Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

* OIpeNeNATh COCTAaB BELIECTB MO UX (popMyIaMm;

* ONpENENATh BaJIEHTHOCTh aTOMa JIEMEHTA B COSAMHEHUSIX;

* ONPENENATh TUIl XUMUYECKUX PEAKIIN;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKLnii;

* BBIABIATh IPU3HAKH, CBUACTEILCTBYIOIIME O NMPOTEKAHWU XMMHMYECKON pEaKLUM Npu
BBITNIOJTHEHUHM XMMHUECKOTO OIIbITA;

*  COCTaBIATH (POPMYJIbI OMHAPHBIX COEIMHEHUN;

* COCTaBJISATh YPAaBHEHUS XUMUYECKUX PEAKIUN;

* colOmoaaTh mpaBuiIa 0€301acHON PabOTHI IPU MPOBEICHUN OTIBITOB;
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* MOJIB30BaThCS TaOOPATOPHBIM 00OPYIOBAHHEM U TIOCYI0H;

*  BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILECTB;

* BBIUUCIIATH MAacCCOBYIO JOJIO XHMHUYECKOrO 3JI€MEHTa M0 (opMyJie COCAUHEHUS; BbI-
YUCIATh KOJMYECTBO, 00BbEM MJIM MAacCy BELIECTBA IO KOJIMYECTBY, 0ObEMY, MAacCEe pearcHTOB
WIH IIPOSYKTOB PEAKLUY;

* XapakTepu3oBaTh (pU3MUECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB: KUCIOpPOJa U
BOZOPOJA;

* TOJyYaTb, COOUPATh KUCIOPOJ M BOJOPOI;

* PAacHO3HABATH OIBITHBIM IIyTEM I'a3000pa3HbIE BEIIECTBA: KHCIOPO, BOIOPOL;

* pacKpbIBaTh CMBICI 3aKOHA ABOIaJipo;

* PacKpBIBaTh CMBICI MMOHATUHN «TETTOBOM 3D (HEKT peakum», «MOJSPHBIA 00bEM»;

* XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOICTBA BOJIbI;

* pacKpbIBaTh CMbICH ITOHSATHUS «PacTBOPY;

* BBIYHCIATH MACCOBYIO JIOJIFO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

* IPUTOTOBJIATH PACTBOPHI € ONPEAEICHHON MAaCCOBOM 10JIEW PACTBOPEHHOIO BEIIECTBA;

* Ha3bIBaTh COEAMHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUUECKUX BEILIECTB;

* XapakTepu3oBaTh (pU3MUYECKHE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHM-
YECKUX BELIECTB: OKCUJIOB, KUCJIOT, OCHOBaHMM, COJIEH;

*  ONpENENATh MPUHAJIEKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIACCy COEIMHEHN;

* COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX COCTUHEHNH U3YUEHHBIX KJIACCOB;

* [POBOJUTH OIBITHI, MOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HE-
OpraHUYECKUX BEIIECTB;

* pacrno3HaBaTh ONBITHBIM IyTEM PACTBOPBI KUCIIOT U IIEJIOYEH M0 U3MEHEHHIO OKPACKH
MHAMKATOPA;

*  XapaKTepU30BaTh B3aMMOCBS3b MEX/y KJIaCCAaMH HEOPraHUUYECKUX COECUHEHMUI];

* packpeiBath cMmbici [lepuonnueckoro 3akona [I.1. Menneneena;

* O0O0BACHATH (PU3UYECKHI CMBICT aTOMHOTO (HOPSAKOBOT0) HOMEPAa XMMHUYECKOTO 3Jie-
MEHTa, HOMEPOB TPYIIIBI U NTepuoja B nepuoandeckoi cucreme [[.1. Menneneesa;

* OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUsI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe-
JIeJIax MaJIbIX IEPUOAOB U TJIaBHBIX MOArPYIIIL;

* XapaKTepU30BaTh XMMHUYECKHE IEMEHTHI (0T BOJIOPOAA A0 KalbIlMs) HA OCHOBE MX IO-
JoXeHus B nepuoauueckoit cucreme [I.1M. MenzaeneeBa u 0COOEHHOCTEN CTPOECHUS UX aTOMOB;

* COCTaBIJIATH CXEMBI CTPOCHHS aTOMOB IepBbIX 20 3IIEMEHTOB TEPUOTUIECKON CHCTEMBI
J.1. Menneneena;

¢ PpacCKpbIBaTb CMBICII MOHATUM: «XUMHUYECKast CBA3b», «QJICKTPOOTPULIATCIBHOCTD),
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XapaKTepU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOICTB BEIIECTB OT THIIA KPUCTAJLIMUE-

CKOM pEIIEeTKY;

OMpCACIIATb BUJ XUMHYECKOM CBSI3H B HCOPTaHUYCCKUX COCAUHCHUAX,

I/I306pa}KaTB CXEMbI CTPOCHUSA MOJIEKYJ BCIICCTB, O6paSOBaHHBIX Pa3sHbIMH BUJaMU XU~

MHYECKHUX CBS3CH;

PaCKpPbIBATh CMBICJI TTOHATUHN «HUOH», KKAaTUOH), KaHUOH), «3JICKTPOJIUTHDY, «HEIJICKTPO-

JIATBDY, «QJIEKTPOJIUTHUYCCKAA AUCCONUAlUA», «OKUCIUTEIb), KCTEIICHb OKUCICHUA» «BOCCTAHO-

BUTCIIb», KOKHUCJIICHHUC), «BOCCTAHOBJICHUCY,

OIpeNIeNATh CTENEHb OKUCIICHHS aTOMa 3JIEMEHTa B COEJMHEHUY;
PaCKpBIBATH CMBICI TEOPUH IEKTPOJUTHUECKON TUCCOLUALINN;
COCTABJISAITh YPABHEHHUS DJIEKTPOJIMTHUECKON JUCCOLMALIMHI KUCIIOT, IEJI0UEH, COJIEH;

OOBSICHATH CYITHOCTH MPOIIECCa IEKTPOIUTHUECKON TUCCOUAINN U PEAKIIMHA HOHHOTO

oOMeHa;

JIOB;

COCTAaBJIAATH ITOJIHBIC U COKPAICHHBIC NOHHBIC YPABHCHUS pCAKIIUN O6MeHa;
OIIpCACIIATE BOSMOKHOCTDL IIPOTCKAHUA peaKL{I/Iﬁ HOHHOI'O O6MeHa;

IIPpOBOAUTH PCAKIIUU, ITIOATBCPIKAAOIINUC KauyeCTBCHHBIA COCTaB Ppa3INYHbIX BCIICCTB,
OIPCACIIATh OKUCIIUTECIb U BOCCTAHOBUTCIIb,

COCTAaBJIAITh YPABHCHUS OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaKquI;

Ha3bIBaTb (l)aKTOpLI, BJIMAIOIINUEC Ha CKOPOCTb XHUMHUYECKOH pCaKknuuun;
KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHYCCKUEC PCAKIINU 110 pa3JINYHbIM IIPU3HAKAM;

XapaKTCPU30BaTh B3aUMOCBA3b MEKAY COCTAaBOM, CTPOCHHUEM U CBOMCTBaAMH HeMeETaJl-

MMPOBOAUTD OIIBITHI 11O MOJYYCHUIO, C06I/IpaHI/II-O " U3YUYCHUIO XUMHUYCCKUX CBOICTB Tra-

3006pa3HHX BCIICCTB: YTJICKHUCIIOIO ra3a, aMMuaKka,

paciio3HaBaThb OIBITHBIM ITYTEM F33006pa3HHe BCIICCTBA: yrHeKI/ICJ'ILII\/’I ra3 1 aMMHaAK;
XapaKTCPpU30BaTh B3ANMOCBA3b MCKIY COCTaBOM, CTPOCHUEM U CBOMCTBaMH MCTAJIJIOB,

HAa3bIBaTh OPraHUYCCKUC BCHICCTBA 110 HX (bOpMyJ'ICI METaH, 3TaH, 3THUJICH, MCTAaHOJI,

9TaHOJI, TIIMLECPHUH, YKCYCHad KHUCJI0TAa, aMUHOYKCYCHasA KUCJIOTa, CTCApWHOBAsA KHUCJIOTA, OJICU-

HOBas KMUCJIOTA, I'JIFOKO3a,

OLICHUBATh BIIMSIHUE XMMHYECKOTO 3arpsi3HEHMS OKPYIKAOIIEH Cpelbl HA OPraHu3M 4e-

JIOBEKA;

TPaMOTHO OOpaIaThCs C BEMIECTBAMHU B TIOBCEAHEBHOMN KU3HU

OnpeaACiIsITb BO3MOKHOCTD IMPOTCKAHUA peaKI_II/Iﬁ HCEKOTOPLBIX HpeﬂCTaBHTCHCﬁ OopraHu-

YECKHX BCUICCTB C KUCIOPOAOM, BOAOPOAOM, METAINIaMH, OCHOBAHUAMM, I'aJIOTCHAMMU.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYHThCS:
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* BBIABUTAaTh U MPOBEPATh IKCHEPHUMEHTAIbHO TMIIOTE3bl O XMMHUYECKHX CBOMICTBax Be-
IIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEAKIIUU, O
XapakTepe U MPOIyKTaX Pa3IMYHbIX XUMUYECKUX PEaKIUi;

* XapaKTepU30BaTh BELIECTBA IO COCTAaBY, CTPOEHHUIO M CBOWCTBAM, yCTaHABIMBATh MpPH-
YHUHHO-CJIEICTBEHHBIE CBSA3H MEXAY JaHHBIMU XapaKTePUCTHUKAMU BEIIECTBA;

¢ COCTaBJIATH MOJICKYJIIPHBIC W IIOJIHBIC MOHHBIC YPAaBHCHHUA 110 COKPAINCHHBIM HMOHHBIM
YpaBHEHHUSIM;

¢ INPOTHO3UPOBATH CHOC06HOCTB BCIICCTBA MPOABIIATH OKUCIUTCIBHBIC WM BOCCTAHOBU-
TEJIbHBIC CBOMCTBA C YUueTOM CTCIICHEH OKHUCICHUS SJIEMCHTOB, BXOAAIIIUX B €I'0 COCTAaB,

* COCTaBJIATh YPaBHEHHUS PEAKIUMH, COOTBETCTBYIOIIMX IOCIEAOBATEILHOCTH IpEeBpalie-
HUW HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB;

* BBIABUTaTh U MPOBEPATH SKCIIEPUMEHTAILHO TUIIOTE3BI O Pe3yJIbTaTaX BO3ACUCTBUS pa3-
JUYHBIX (DAKTOPOB HAa U3MEHEHUE CKOPOCTH XUMHUYECKON PEeaKIli;

* HCIIOJIb30BaTh MPUOOpPETEHHBbIC 3HAHUS IS SKOJIOTMYECKH T'PAMOTHOTO TOBENIEHUs B
OKpYXaroIlIeH Cpeae;

¢ HCIIOJb30BATH HpI/I06peTeHHI)Ie KJIIFOYCBBIC KOMIICTCHIIMU IIPU BBIITIOJHCHUHU ITPOCKTOB U
y4e0HO-UCCIIEI0BATENbCKUX 3a/1a4 [0 U3YYEHHUIO CBOMCTB, CIIOCOOOB IMOJIYYEHUSI M paclo3Ha-
BaHMUSI BEIIECTB;

*  OOBEKTUBHO OLCHHUBATH I/IH(bOpMaIII/II-O 0 BCHICCTBAX U XUMHNYCCKUX MPOHECCax;

* KPUTHYECKH OTHOCHUTBHCS K ICEBIOHAYYHON MH(POpMAINH, HETOOPOCOBECTHOM peKIaMe B
CpeICTBaX MacCcoBOM HH(pOpMaINH;

* OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUU MO XUMUU ISl IPAKTUUECKOU JEeSATEIbHO-
CTH

YEJIOBEKa;

¢ CO3JaBaTb MOJACIN U CXEMbI JJIA PCHICHUSA y‘-IC6HI)IX M II0O3HABAaTCJIbBHBIX 3aaa4. IIOHU-
MaTh HEOOXOAMMOCTh COOIOZCHHS MPEANUCAHUMN, TPeIaraeMblX B HHCTPYKIHUSAX 1O UCIOIb-

30BaHUIO JICKApPCTB, CPCACTB OBITOBOI XUMUHU U Aap.
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OCHOBHOE COAEPKAHHME YYEBHOI'O IIPEJIMETA

HavanbHble NOHATHSA U 3aKOHbI XMMHUH

Tena u BemectBa. CBolicTBa BellecTB. DTallOHHbIE (PU3MUYECKUE CBOMCTBA BellecTB. Mare-
puaiibl U MaTepuanoBefeHue. Ponb XUMHM B JKU3HM COBPEMEHHOro oOmiectBa. OTHOIIEHHE 00-
IIECTBA K XUMUU: XeMOPHIHS U XeMOhoOus.

Mertonsl u3ydenus xumuu. Habmonenue. Dkcnepument. MoaenupoBanue. Mojenu mare-
pHAJIbHBIE U 3HAKOBBIE UJIM CUMBOJIBHBIE.

I"azp1. XKunkoctu. TBEpable BemecTBa. B3anmHble nepexo/ibl MEXy arperaTHbIMU COCTOSI-
HUSIMHU BEIIECTBA: BO3TOHKA (CyOimMarusi) u JaecyOiMMalnivs, KOHJASH Al U UCIapeHue, Kpu-
CTaJIJIM3alus U IJIaBJICHHE.

®usnueckue sBiaeHus. Yucrtele BelecTBa U cMecH. ['OMOreHHbIe M reTepOreHHbIE CMECH.
Cwmecu razoobpasnble, xujkue u TBEpAbie. CrocoObl pa3feneHusi CMeceil: MeperoHka, Wi Jiu-
CTHJUIALIUS, OTCTaWBaHHE, (QHIBTPOBAHHME, KPUCTALIM3AIMS WM BBIIApUBAaHUE. XpoMarorpa-
¢us. [Ipumenenne 3Tux cnocoOOB B 1a00PATOPHOI MPaKTHKE, HA TPOU3BOJICTBE U BOBITY.

XHUMHUYECKUE 3JIE€MEHThl. ATOMBI U MOJIeKyJbl. [IpocThie U Cl0KHBIE BellecTBa. AJUIOTPO-
nus Ha npumMepe kuciiopoga. OCHOBHBIE MOJOKEHHUSI aTOMHO-MOJIEKYJISIPHOrO yuyeHus. VOHBI.
BemtecTBa MOJIEKyIIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS.

3HaKu (CUMBOJIBI) XMMHUYECKUX 3JIEMEHTOB. MHpOpMalus, KOTOpYI0 HECYT 3HAKU XUMHUYE-
CKHX DJIEMEHTOB. DTHMOJIOTHSI Ha3BaHWH HEKOTOPBIX XMMHMUYECKHX 3JIEMEHTOB. [lepunonnyeckas
Tabmuia xumuueckux snemeHToB J1. . MeHeneeBa: KOpOTKONIEPUOAHBIN U JUTMHHONIEPUOIHBIN
BapuaHThl. [lepruoas! u rpynnsl. ['maBHas u nodouHas noArpymnmsl, uiu A- ub-rpynmnsl. OTHOCH-
TeJbHAasi aTOMHas Macca.

Xumnueckue ¢popmysl. MHnekcsl 1 ko3¢ ¢uienTsl. OTHOCUTENbHAS. MOJIEKYIIpHasMacca.
MaccoBast 10511 XUMHUYECKOTO 3JIeMEHTa B coequHeHnu. MHpopmarus, KOTopyro HECyT XUMUye-
ckue GopMyJIbI.

BanentHocts. CTpyKTypHBIE (POpMYIIbl. XUMUYECKUE JIEMEHTHI C IOCTOSTHHOW U NepeMeH-
HOMW BaJICHTHOCTBI0. BBIBOZI hopMyIibl coenHeHus o BajieHTHOCTU. OnpeaesieHUeBaJIeHTHOCTH
XHUMHUYECKOT0o 3j1eMeHTa 1o (opmyine BemectBa. CocTaBieHne Ha3BaHUM COEIMHEHHH, COCTOs-
IIMX U3 ABYX XMMHUUYECKUX DJIEMEHTOB, M0 BaJEHTHOCTH. 3aKOH IOCTOSIHCTBA COCTAaBA BEILECTB.
Otkpeitue . . MengeneesbiM [lepuoandeckoro 3akoHa v co3nanve uM llepuoandeckoi cu-
CTEMbl XMMHYECKUX 3JIEMEHTOB.

ATOMBI KaK (popMa CyIIeCTBOBAaHHSI XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTpOe-
HUM aTOMOB. J[0oKa3aTeslbCTBa CIOKHOCTH cTpoeHus: aToMoB. OnbiTel Pesepdopaa. [Tnanerapuas

MOZACIIb CTPOCHUSA aTOMa.
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CocTaB aTOMHBIX Si7I€p: TPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAS AaTOMHAs Macca.

B3anuMocCBsI3b TOHATUIN «IIPOTOH», KHEUTPOHY», «KOTHOCUTENIbHASI aTOMHAsI Maccay.

Muxkpomup. Dnektponbsl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMUYECKUXIIIEMEHTOB
NeNe 1-20. TToHsiTHE O 3aBEPIICHHOM 3JICKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuii cMbici cuMBOJIMKH [lepunoanueckoii cuctembl. CoBpemeHHast (op-
mynupoBka Ilepuoanueckoro 3akona. I3MeHeHHs CBOWCTB 3J€MEHTOB B MEpUOJax U Ipymmax,
KakK (QYHKIHS CTPOCHUS AIIEKTPOHHBIX 000JI0UYEK aTOMOB.

Honnast xumuueckas cBsizb. MloHbl, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HeMeTaioB. Cxe-
MBI 00pa30BaHUs MOHHOW CBSI3U Ui OMHAPHBIX cOeAUHEHUN. IOHHBIE KPUCTAIITNYECKHE PEIIET-
KU 1 (PU3NYECKUE CBOMCTBA BEIIECTB C TUM TUIIOM pemi€ToK. [loHsaTHE 0 PopMyIBHON enuHuIe
BEIIECTBA.

KoBaneHTtHas xumu4deckas CBs3b. DJIEKTPOHHBIE M CTPYKTypHbIe (opmyinbl. KoBaneHTHas
HenoJsipHast cBsi3b. Cxembl 00pa3oBaHMs KOBAJICHTHOW CBS3M Il OMHAPHBIX coeArMHEeHMH. Mo-
JIEKYJIIpHbIE U aTOMHbIE KPUCTAJUIMYECKHUE PEHIETKH, U CBOMCTBA BELIECTB C 3TUM TUIIOM PELIE-
TOK.

DIEKTPOOTPULIATENBHOCTD. Psin anektpooTrpunareabHocTd. KoBasieHTHas MOJIspHAsS XUMH-
yeckas cBs3b. Jumonb. CxeMbl 00pa30BaHusl KOBAJIEHTHOM MOJSAPHOI CBS3M JUisi OMHAPHBIX CO-
eAMHEeHU. MoJleKyJIsIpHble U aTOMHBIE KPUCTAJNINYECKHE PEUIETKH, CBOMCTBA BEILECTB C 3TUM
THUIIOM PELIETOK.

Merannnueckass XMMHYECKass CBSI3b WM METAJUIMYECKAs KpPUCTAJUIMYECKas pemETKa.

CBoiicTBa BEIIECTB C ’TUM TUIIOM pelIETOK. EMHas npupoa XUMHUYECKUX CBSI3EH.

Crenenp okucienus. CpaBHEHHE CTENEHU OKUCIEHMsS M BaleHTHOCTH. [IpaBuia pacuéra

CTENeHEeW OKUCIIEHUS 110 (GOPMYyIaM XUMHUECKUX COCIMHEHHM.

(Kypcueom evideneHvl demoncmpayuu, 1a60pamopHvle Onblmsl U npaKmuyeckue pabomol,
npoeoouMble ¢ npumeHenuem obopyoosanus « Touku pocmay)
JleMoHCTpanun
Konnekuust MaTepuasnoB U U3JENINN U3 HUX.
Monenu, ucnosab3yeMble Ha ypokax (pU3UKH, OMOIOTHH U Teorpaduu.
O0BEMHBIE U apOCTECPIKHEBBIC MOJCIN HEKOTOPBIX XUMHUYCCKHUX BCIICCTB.
Mozenu KpuCTaUINYEeCKUX PEIIETOK.
Cobupanue nmpubopa Ui MOITy4YeHHUs ra3a U MpoBEpKa ero Ha repMeTHYHOCTb.
Bosronka cyxoro npaa, os1a uian HadTaauHa.

ArperaTHLIe COCTOsIHU BOOHI.

© N o ok~ w NP

Paznenenue qByxX HECMEIIMBAIOMIMXCS )KUAKOCTEN ¢ TOMOIIBIO JETUTEILHON BOPOHKH.
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9.

10.

11.
12.

13.
14.
15.
16.
17.
18.

VYcranoBka 1151 GUIBTPOBaHUS U €€ padoTa.
YcraHoBKa JUIs BhITapUBaHUs U €€ padoTa.

[Tonydenue o30Ha.
KoHcTpynpoBanue mapocTepKHEBbIX MOJIETIEH MOJIEKYI.

Buloenenue u noznowenue menia — npu3HaK XUMU4eckou peaxyuu.
Pasnooicenue 600wl s1ekmpuyeckum moxom.

Paznoxxenne Guxpomata aMMOHHSL.

['openue cepbl U MarHUEBOM JICHTHI.

OMnBITHI, WIUTIOCTPUPYIOIINE 3aKOH COXPAaHEHUS MacChl BELIECTB.

['openue dochopa, pacTBOpeHUE MPOAYKTa TOPEHUS B BOJAE U UCCIETOBAHUE MTOTYYSCHHOTO

pacTBopa JIAKMYCOM.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

BianmMoneiicTBue COISTHOM KMCIOTRI C IUHKOM.

[Tomyuenue runpoxcuaa meau(Il) u ero pasnoxeHue npu HarpeBaHUH.

Buneo ¢pparmMenTs! u cnaiiipl «oOHHAsE XUMHUYECKAs CBA3D ».

Komnneknus BemeCcTB ¢ HOHHOM XMMHYECKOM CBA3BIO.

Moien MOHHBIX KPUCTATUIMYECKUX PEIIETOK.

Temnepamypa nnagnenus gewyecms ¢ pazHblMu MUnRAMy KpUCMALIUYecKux peuémox
BuneodparmenTsi u cinaiinbl « KoBaJleHTHasi XUMUYECKAst CBS3bY.

Kosneknus BemecTs MOJIEKYJIIPHOTO U aTOMHOTO CTPOEHUS.

Moenu MONEKYISPHBIX U aTOMHBIX KPUCTAINIMYECKUX PEIIETOK.

Komnexkuust «MeTayuibl U CIUIaBbD».

JlabopaTopHbIe ONBITHI

JI.o Ne 1 «O3HakoMIIeHUE € KOJUIEKITUEH 1a00paTOpHOI MOCYIbI».

Jl.o Ne 2 «ITpoBepka mpubopa a1t HOTYUYEHHUS Ta30B HAa TEPMETUYHOCTDY.

Jl.o. Ne 3 «O3Ha-koMIIeHHE ¢ MUHEPATIaMH, 00Pa3yIOIUMHU TPAaHUTY.

Jl.o. Ne 4 «U3mepenue memnepamypel Kuneuust 600bl ¢ NOMOWbIO OAMYUUKA MEMNePamypbol

u mepmomempa,.

JL.o. Ne 5 «Onpeoenenue memnepamypul niasneHus: u KpUCMAIIU3aAYUU Memauiay.
JL.o. Ne 6 «Onpeodenenue 6000npo8oOHOU U OUCUTLIUPOBAHHOU 800bLY.

JI. 0 Ne 7 «IlpuroToBieHne TeTepOreHHOM CMECH TMOpPOIIKAa CEPhbl U JKelie3a W UxXpasje-

JICHHUC).

Jl.o. Ne 8 «M3roToBiIcHIE MOJICIH, HILTIOCTPHPYIOIICH CBOMCTBA METAJUTHUSCKOHN CBSI3M.
IIpakT4eckue padboTbl

1. 3HaKOMCTBO ¢ JabopaTopHbIM 000pyaoBaHueM. [IpaBuia Texuuku 6e30macHOCTH

npupadboTe B KaOMHETe XUMUU. M3yuenue cmpoenus niameHu.
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2. AHanu3 mo4BsI (aHAJIOT paboThl «OUNCTKA TOBAPEHHOM COITNY).

Xumuyeckue peakuuu. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaKINHU.

XuMHUYecKue peakuuu. PeareHTsl U npoayKTel peakuuu. [Ipu3Haku XMMHUYECKUX PEaKLUM.
VYcnoBus ux nNpoTekaHus U npekpaieHusd. Peakuun ropenns. DK30TepMUYECKUE U SHAOTEPMU-
YECKUE PEAKLIUH.

3aKOH COXpaHEHMsI MacChl BEILECTB. XUMHYECKHE ypaBHEHHs. COCTaBICHUE XUMUYECKHX
ypaBHeHuil. MTHbopMarus, KOTOpyo HECET XUMUYECKOE YpaBHEHHUE.

Knaccudukanus XuMU4ecKIX peakluid 0 COCTaBy U YUCILy PEareéHTOB U MPOIyKTOB. THIIbI
XUMHUYECKUX peakuuil. Peakuuu coequHenus, pas3ioxkeHus, 3aMenieHuss 1 oomena. Karanuszaro-
PBI ¥ KaTaIus.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTENEeHEeW OKHUCICHMS i
3JIEMEHTOB, 00pa3yIONINX BElIECTBA Pa3HbIX KiIaccoB. Peakiinu HOHHOTO 0OMeHa U OKHCIUTEINb-
HO-BOCCTAHOBUTEJIbHbIE peakiuu. OKHUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIIE-
Hue. CocTaBieHHE YpPAaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH METOJOM DJIEK-
TPOHHOTO OanaHca.

JdeMoHcTpannmn

1.  BsaumojeiicTBHE IUHKA C CEPOM, CONTHOU KUCIOTOM, Xiopuaom meau (l1).

2.  T'openme marHwusl.

3.  BsaumopeiicTBuE XJIOpHON U CEPOBOOPOIHOM BOJIBI.

JlabopaTopHBbIE ONBITHI

Jl.o. Ne 9 «B3anmopeiicTBie pacTBOPOB XJIOPHJIOB U MOJUJIOB KaJWs C pacCTBOPOM HHTpa-
Tacepebpay.

JI.o Ne 10 «ITonyuenue ruapokcuaa meau (I1) u ero B3aumoaeiicTBie ¢ CepHOU KHUCIOTOM».

JL.o. Ne 11 «B3aumopeiicTBre pacTBOpa COJIbI C KUCIOTOM».

Jl.o. Ne 12 «IIpoBepka 3aKOHA COXpaHEHHUS MacChl BEIIECTB Ha MPUMEPE B3aAMMOJICH-
CTBHAIICIIOYN U KUCIIOTHI».

Jl.o. Ne 13 «IIpoBepka 3aKOHA COXPAaHEHHS MAcChl BEIIECTB Ha MPUMEPE B3aMMO/ICH-
cTBusIenoun u conm xenesa (I1)».

Jl.o. Ne 14 «Pa3znosxeHue mepokcuaa BOIOpoAa ¢ MOMOIIBIO OKCHAA MapraHIiay.
JL.o. Ne 15 «3amertienne xene3oM MeJId B METHOM KYTIOPOCE».

Ilepuoanyeckuit 3akoH u Ilepmoamueckas cucrema xumuyeckux diaementos . H.
MemnpeiieeBa ¥ CTpoeHHE aTOMA
EcTecTBeHHBIE ceMEMCTBA XMMUUECKHX 3JIEMCHTOB: ICJIOYHBIC U IMICIIOYHO3CMCIBHBIC MC-

TaJUTbl, TaJoreHbl, WHEepPTHBIC (OmaropoanHsbie) ra3el. AMGoTepHOCTh. AMDOTEpPHBIE OKCHUIBI U
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rUApOKCcHIbl. KoMIuIeKcHBIE COomH.
XapaKTepucTHUKa dJeMEHTa-MeTaia U dJeMeHTa-HeMeTauia o ux IojokeHuto B Ilepuo-

JUYECKOM CHCTeMe XUMHUYECKUX 3aeMeHToB J[. 1. MeHaeneena.

JleMoOHCTpanuu

1. Paznuunbie popMbl TAOIUIT TEPUOTUIECKON CUCTEMBI.

2. MoaenupoBanue nocrpoenus [lepuoauueckoit cuctemsl Jl. . Meneneena.
3. Mopaenu aTOMOB XMMUYECKUX 3JIEMEHTOB.

4, Monenu aToMOB 35IeMeHTOB 1—3-T0 IeproioB

JlaGopaTopHble ONBITHI.
Jl.o. Ne 16 «ITomyuenue ampoTepHOro ruipoKCUIa U UCCIAETOBAHUE €TO CBOMCTBY.
IpakTuyeckne padoTsl

1. UsroroBieHue MoeIH, UIUTFOCTPUPYIOIIEH CBONCTBA METAINIMYECKON CBSI3U

BaxHeiilue npeacTaBuTe 1M HCOPraHU4eCKUX BeleCTB.

KonmuectBennsie oTHomeHns B XxuMuu CoctaB Bo3ayxa. [loHsTre 00 00bEMHOI 1071e KOM-
MIOHEHTA MPUPOJHON ra30BOW cMecH — Bo3ayxa. Pacuér o6bémMa KOMIIOHEHTa Ta30BOM CMECHUIIO
ero 00beMHOM J10JIe 1 HA00OPOT.

Kucnopoa. O3on. ITonyuenue kucnopoga. CoOupanue 1 pacro3HaBaHUe KHCI0poJa. XUMHU-
YECKHE CBOICTBa KUCJIOPOJa: B3aUMOJAECHCTBUE C MeTaJlJIaMH, HEMETaJIaMH U CIIOKHBIMH Belle-
ctBamu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopojia B mpupo/e.

Oxkcuapl. O6pa3oBaHre Ha3BaHUN OKCHIIOB 10 uX Gopmynam. CocTtaBieHue Gopmysl OKCHU-
JIOB I10 UX Ha3BaHUAM. [IpencTaBuTenu OKCHIOB: BOJIAa U YIJIEKUCIBIN Ta3, HerameéHas N3BeCTb.

Bonopon B mpupone. @usnyeckne U XMMHUYECKHE CBOWCTBA BOJOPOJA, €r0 IOJIYYEHHE U

IMPUMCHCHHUC.

Kucnotsl, ux cocras u knaccudpukanus. Muaukaropsl. Tabnuna pactBopumoctu. ComsiHast 1
cepHasi KMCIIOThI, UX CBOMCTBA M MPUMEHEHHE.

Coun, ux cocTtaB 1 Ha3zBaHus. PacTBopuMocThb coneil B Boze. [IpeacraBurenu comnei: Xxaopua
HaTpus, KapOoHAT HaTpHsl, PpocdaT KaabIus.

[Tocrosnnas ABoragpo. KonmnyectBo BemectBa. Monbs. MonsipHast macca. KpaTHble eanHu-
IIbl U3MEPEHHsI KOJIMYECTBA BEIECTBA — MUJUIUMOJb U KUJIOMOJIb, MIJUTUMOJISIPHAs U KMIIOMO-
JSIpHAs] MAacChl BEIIECTBA.

PacuéTpl ¢ WCHONB30BaHWEM TIOHSATHH «KOJIMYECTBO BEUIECTBA», «MOJIAPHAs Maccay,
«TIOCTOSTHHAst ABOTa/IpO».

3akoH ABoranpo. Mossipablii 00b€M Ta3000pa3HBIX BemecTB. OTHOCHTENbHAS TUIOTHOCTD

OJIHOTO Ta3a Mo JIPyroMy.
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KpatHbie equHUIBI U3MEPEHUS — MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIA 00beMBbI Ta3000pa3-
HBIX BEIICCTB.

Pacu€Tpl ¢ uCHONB30BaHHEM MOHATUNA «KOJHMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJIIPHBIN 00bEM Ta30BY», KIIOCTOSTHHAS ABOTaAPO».

Pacu€Tpl ¢ uCHONB30BaHHEM MOHATUNA «KOJHMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJIAPHBIN 00BbEM Ta30B», IUCITO ABOTAIPOY.

I'mapocdepa. KpyroBopor Boasl B npupozge. Pu3MUecKue ¥ XUMHUECKHE CBOHCTBABOBI:
B3aUMOJCHCTBHE C OKCHIAMH.

OcHoBaHus, X coctaB. PacTBOpUMOCTh OCHOBaHMI B BOJie. MI3MeHEHHE OKpacKu MHAUKA-
TOPOB B 1IeJI04HOM cpene. [IpencraBureny menodei: THAPOKCU B HATPUS, KU U KaJIbIUA.

PactBopurens n pactBopéHHOEe BemecTBo. PactBopbl. PactBopenue. I'maparsl. MaccoBas
JIOJISl pACTBOPEHHOIO BeUIECTBA. Pacu€Thl, CBSI3aHHBIE C MCIOJIb30BAaHUEM IMOHATHS «MacCOBast

J0JIA paCTBOpéHHOFO BCIICCTBA).

JdeMoHcTpannmn

1. Onpeodenenue cocmasa 6030yxa.

2. [Tonydenue KuciIopoa pa3noKeHreM epMaHraHaTa Kajaus U IepoKCcuIa BOAOPOIa.
3. CobupaHue MEeT0/1I0M BHITECHEHHSI BO3/TyXa U BOJBI.

4. PacnioznaBanue kucnopoaa.

5. I'openune maruus, xxenesa, yris, cepsl 1 pocdopa B kuciaopoe.

6. Kosrexkys okCuaos.

7. [Tonydenue, cobupaHue U pacrio3HaBaHUE BOJAOPOA.

8. I'openue Bonopoaa.

9. BsaumogetictBue Bogoposa ¢ okcugaom meau (I1).

10. Ocnosanus. Tennosotl 2¢hghexm peakyuu 2uOpPOKCUOA HAMPUS C YeTLeKUCTILIM 2A30M
11. Konekuust MUHEpaIBbHBIX KUCIIOT.

12.  TlpaBuno pazbaBieHHs cepoil KUCIOTHI.

13.  Kommekrmus coneid.

14.  Tabnuua pacTBOPUMOCTH OCHOBAHUMN, KUCIIOT U COJIEH B BOJIE.

15.  Hekoropble MeTaIbl, HEMETAIUIBI M COSAMHEHUS KOJIMYECTBOM BelIecTBa B 1 MOJIb.
16.  Mogens MoJsIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

17. Kosnekuust ocHoBaHUM.

JlabopaTopHbIe ONBITHI

JL.o. Ne 17 «IlomyTHEHHE N3BECTKOBOM BOJIBI MPU MPOMYCKAHUU YTIEKUCIOTO ra3ay.
Jl.o. Ne 18 «ITony4enue BoJopo/ia B3aNMOICHCTBHEM ITUHKA U COJITHOM KHCIIOTHIY.

JL.o. Ne 19 «Pacno- 3HaBaHWE KUCIOT UHIUKATOPaMU.
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JL.o. Ne 20 «H3yuenue 3agucumocmu pacmeopumocmu eeujecmea om memnepamypuly.
JL.o. Ne 21 «Habarwooernue 3a pocmom KpUucmaiiosy.

JL.o. Ne 22 «Ilepecviwyennviii pacmsopy.

JL.o. Ne 23 «Onpeodenenue memnepamypol paznodcenuss KpUCmaiiocuopamay.

IIpakTyeckue padboTbl

1. Ionyuenue meonozo Kynopoca.

2. Onpedenenue KOHYeHMPayuu 8ewjecmea KoJLopumMempuyeckum no Kaiubpo8ouHoMmy
epaguxy.

3. Onpeodenenue pH pacmeopos kuciom u wenouei.

4. [Tonyuenue, cobupanue u pacro3zHaBaHuEe KUCIOPOAA.

o. [Tonyuenue, cobupanue u pacrio3HaBaHUE BOAOPOA.

OcHOBHBIE KJIACCHI HEOPTAHMYECKHUX COeTMHEHM I

O06o0menre cBeieHNi 00 OKCHIaxX, UX KiaacCu(UKaIMy, Ha3BaHUIX U CBOMcTBax. CriocoObl
MOJIyYEHUS] OKCUJIOB.

OcHoBaHusl, WX KjaccuuKaius, Ha3BaHUS M CBOWCTBA. B3aumojelcTBue ¢ KHUCIOTamu,
KHCJIOTHBIMH OKCHJIaMH U coyisiMH. Pa3iokeHue HepacTBOpUMBIX OcHOBaHMM. CriocoObImnomyye-
HHS OCHOBAHHH.

Kucnotsl, ux knaccuduxanus u Ha3BaHus. O01uye XuMIU4ecKre cBoOCTBa KuciaoT. Bzaumo-
JEWCTBHUE KUCIIOT C METaJUIaMH. DJIEKTPOXUMUYECKUM PsiJl HAMPSHKEHU MeTauioB. B3aumoeii-
CTBHE KHCJIOT C OKCHJIAaMH METAJIJIOB.

B3anmoneincTere KUCIOT ¢ OCHOBAaHUSAMHU — peaklMs HeuTpanusauuu. BzaumonerncrBue

KHUCJIIOT C COJIAMH. HonyquHe 6CCKI/ICJ'IOp0I[HBIX N KHCJIOPOACOACPKAINX KHUCIIOT.

Conu, ux kimaccudukainus ¥ CBOWCTBA. B3ammonelcTBue cojell ¢ MeTajlaMd, OCOOEHHOCTH

ATUX peaklui. BzaumoaencTsue conen ¢ COIIMHU.

['eneTnueckue psapl METAJIa M HEMETAJUIA. [ eHeTHYeCcKas CBSA3b MEXIYy KJlaccCaMu Heopra-
HUYECKHUX BEIECTB.

JlabopaTopHbIe ONBITHI

JI.o. Ne 24 «BzaumopelicTBue OKCHIA KAIBLUSA C BOLOI.

JI.o. Ne 25 «IlomyTHEHHE U3BECT-KOBOU BOJBI.

JI.o. Ne 26 «ITonyuenue ruapokcuaa meau (1) u ero B3auMoaecTBUE C KUCITOTOMY.
Jl.o. Ne27 «Paznoxenue ruapokcuaa meau (1) mpu HarpeBanumn».

JL.o. Ne 28 «Peaxyus netimpanuzayuuy.

JL.o. Ne 29 «Onpeoenenue xucromuocmu no4gwly.
JI.o. Ne 30 «B3aumomeiicTBiEe KHACIOT CMETAJLUIaMI).
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JI.o. Ne 31 «BzaumMoeiicTBuE KUCIIOT C COISIMM.

JI.o. Ne 32 «O3HakoMiIeHHE ¢ KOJUIEKIINEN COIE.

Jl.o. Ne 33 «B3aumonetictBue cynbhara menu (I1) ¢ xxenezom».Jl.o. Ne 34 «BzaumoeiicTre
COJIEH C COJISIMIY.

JI.o. Ne 35 «T'enernueckas CBSI3b Ha IPUMEPE COSTUHEHHUI MEIN.

IIpakTnyeckne padoTbl

5. Pemienue sKCriepuMeHTAIBbHBIX 331a4.\9 Kitacc

IloBTOpeHue U 00001IEHUE CBeAeHHI M0 Kypcy 8 Kiacca

bunapnsie coenunenusi. Oxcuapl coneolOpa3yromue U HecoseoOpazytonue. ['uapokcuabr:
OCHOBaHUs1, aM(pOTepHbIC, KUCIOTHL. CpeHue, KUCIIbIE, OCHOBHBIE COJIH.

O06o0611eHre cBeleHui 0 XUMHUECKUX peakiusax. Kiaccupukanus XuMUYecKuX peakiuii mo
pPa3JIMYHBIM OCHOBAHUSM: COCTaBY W YUCIY PEarvpyromux U oOpa3yIOIIUXCsl BEIIECTB, TEILIO-
BoMY 3(eKTy, HapaBICHUIO, U3MEHEHUIO CTEIICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yIoIuX pea-
TUPYIOLINE BEIECTBa, (pa3e, UCIIOIb30BAHUIO KaTallu3aTopa.

[TonsiTie 0 CKOpPOCTH XUMHYECKOW peakuuu. DakTopbl, BIUAIONIME HA CKOPOCTh XUMHYE-
CKHX DPEaKIMii: PUPOJIa PEarupyIONUX BEIIECTB, WX KOHIICHTpAIUs, TeMIepaTypa, IUIOIMaIh
CONPUKOCHOBEHUS, HAIMUKE KaTtanu3zaTopa. Karamus.

(Kypcueom evloenenvl demoncmpayuy, 1a60pamopHvle Onvlmyvl U npaKkmuyeckue pabomst,

npoeoouMble ¢ npumeHenuem obopyoosanus « Touku pocmay)

JleMoOHCTpanuu

1. O3HakoMJIEHHE C KOJIEKIMSIMA METAJUIOB ¥ HEMETAJLJIOB.

2. O3HaKOMJIEHHE € KOJUIEKIUSMU OKCHJIOB, KMCIIOT U COJIEH.

3. H3yuenue enusanus pasiuuHulx hakmopoe Ha CKOpOCMyb peaKyuu.

JlabopaTopHbIe ONBITHI
B3aunmopeiicTBrue aMmMuaka u XJI0pOBOAOPO/IA.

HS’M@H@HH@pHG xo0e OKUC/lumeﬂbHO'6OCCI’I’lClH081/lm€]ZbelXpeaKUHﬁ.
CpasnumenvHas xapaxmepucmuxa 60CCMaHO8UMENbHOU CHOCOOHOCIU MEMAIO8.
Habmonienue tennoBoro 3 dexra peakiiuu HeUTpaau3alum.

B3aumosericTBue cepHoii KucioThl ¢ okcuaom meau (11).

o gk~ w NP

Pa3noxxeHue nepokcuaa BOIOpoaa ¢ MOMOIIBIO KaTanaa3sl KapTodens

7. 3asucumocms ckopocmu XuMuyeckol peakyuu 0m npupoosl peazupyrouux aeuecmas
Ha npumepe 83auMOo0elicmeus pacmeopos muocyivghama Hampus u Xaopuoa oapus, muocyib-
Gamanampus u CONAHOU KUCTOMDL.

8. 3asucumocms cKOpOCMU XUMUYECKOU peaKyuu Om Npupoobl Memaios npu Uxe3au-
MoOelcmeul ¢ CONAHOU KUCTOMOU.

9. 3asucumocms cxopocmu XUMu4eckou peaxkyuu om Npupoosbl KUCIOM NPU 83aUMO-
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0elCMBUUUX C HCENE30M.

10. 3asucumocms ckopocmu XuMuyuecKkol peakyuu om memnepamypel.
11. 3asucumocms cKOpOCMU XUMUYECKOU peaKyuu Om KOHYEHMpayuu.
12. 3asucumocms CKOpOCMU XUMUYECKOU peakyuu Om Niowaou CONPUKOCHOBEHUs. pea-

cUpyrwux eeuiecme.

13. 3asucumocms CKopocmu XUMUYECKOU peakyuu om kamajiuzamopa.

XuMH4YecKHe peaklui B PACTBOPAX 3JIEKTPOJIUTOB

[TonsiTHe 00 3JEKTPOTUTUYECKON AUCCOLMAIMH. DJICKTPOIUTHI M HEIIEKTPOIUTHL. Mexa-
HU3M JUCCOLIMAIIUK AJIEKTPOJIUTOB € PA3IMUHBIM XapakTepoM cBsi3H. CTENEHb 3JIEKTPOIUTHYE-
ckoil nucconranuy. CUIIbHBIE U CJIa0bIE 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPHU AIEKTPOIUTUUECKON auccoumanmu. Kinaccupukanus noHOB
U uX cBoiicTBa. KHCIOTHI, OCHOBAaHUS U COJIM KaK AJIEKTPOIUTHI. VX Kkitaccupukanus u AUCCOLH-
anusl.

OO01re XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU MHAMKATOPOB, B3aUMOJICHCTBUE
C MeTaJulaMH, OKCHJAaMHM M THUAPOKCHUAAMH METAUIOB U COJIAIMHU. MOJEKYIspHBIE U HMOHHBIE
(ToTHBIE U COKpAIIEHHBIC) YPABHEHHUS PEAKIIHil.

XUMHUYECKUN CMBICH COKpPAUIEHHBIX YpPaBHEHUW. YCIOBUSA NPOTEKAHUS PEAKLHUl MEexIy
AJIEKTPOJIUTAMHU 110 KOHIIA. Ps/1 aKTUBHOCTH METAJLIOB.

OO01mre XuMUYECKHe CBOWCTBA IIENOYEH: B3aUMOJECUCTBUE C KUCIOTaMH, OKCHJIaMU HEMe-
TaJJIOB, coisiMH. OOIIMe XUMUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aMMO/IEHCTBHE C
KHCIJIOTaMU, pa3J0KE€HNE IPU HArPEBAHUH.

OO01re XMMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJEHCTBHE C KUCIOTaMH, LIEI0YaMH,

COJIIMM 1 MeTaiaMu. B3auMo1eiiCTBHE KHUCIBIX COJIEH CO IMIEI0YaMu.

['unponus, kak 0OMEHHOE B3aUMOJEHCTBHE coyiel ¢ BOAOW. [ Mapoiau3 COMU CHIIBHOTO OCHO-
BaHUs U claboi KucaoThl. ['uaponu3 conu cnaboro OCHOBaHUS U CUIIbHOM KucioThl. [kana pH.
CBoiiCTBa KMCJIOT, OCHOBAHMI, OKCHJIOB U COJIEM B CBETE TEOPHUH SJIEKTPOJIUTHYECKON JuC-

conuany 1 OKMCJIUTEIBHO -BOCCTAHOBUTCIIBHBIX peaKuHﬁ.

JleMoHCTpanun.
1.  HcmeiTaHue BEMIECTB U MX PaCTBOPOB HA AIIEKTPOIPOBOTHOCTb.
2.  Tennosoil a¢ghpexm pacmeopenuist sewjecms 6 800e.

3. 3asucumocmu 31eKMpOnPOOOHOCMU PACMBOPOE  CUTbHLIX INEKMPOIUMOE OM  KOH-
YeHmpayuu UOHOE.
4.  JIBweHHe OKpallleHHbIX HOHOB B JIEKTPUYECKOM TIOJIE.

5. Omnpenenenue xapakTepa Cpelbl B pacTBOpax COJCH.
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JlaGopaTopHbIe ONBITHI.

1. Jucconmainus cnabbIX AIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

2. Bausanue pacmeopumens na ouccoyuayuio.

3. CunbHble u cnabvie 31eKmpoIumol.

4.  lI3meHeHHE OKpPAcKU MHIMKATOPOB B KUCIOTHOI cpejie.

5. Bszaumooeticmsue euopokcuda b6apus ¢ ceprol KUCI0Mol.

6.  Ilomyuenue ruapokcuaa meau (1) u ero B3anMoaeicTBIE C Pa3IMYHBIMEI KUCIOTAMH.
7. BsaumoseiicTBre CHIBHBIX KUCIOT ¢ okcuaoMm meau (11).

8. B3auMoeiicTBHE KHMCIIOT C METAJJIAMU.

9.  KauecTtBeHHas peakuus Ha KapOOHAT-UOH.

10. HUzyuenue peaxyuu 63aumooeticmeus Cyibhuma Hampus ¢ NepOKCUOOM 8000POIQ.
11. KauecTBeHHas peakIivs Ha XJIOPHU]I - HIIU CYIb(aT-HOHBI

12. H3meHeHUe OKpacKU UHAUKATOPOB B ILIEJIOYHOMU Cpefe.

13. BszaumopeiicTBue 1IeNI0YeH C YTIECKUCIBIM T'a30M.

14. Ob6paszosanue conevi ammonust.

15. Tlonyuenue ruapokcuna meau (1) u ero paznoxenue.

16. BzaumopelicTBue KapOOHATOB C KMCIIOTAMHU.

17. Tlonyduenue rumpokcua xemnesa (111).

18. BsaummogeiicTBue xene3a ¢ pactBopom cynbdara mean (1)

IIpakT4eckue padoTbl
1. 3ﬂeKmp0Jmmbl U HEeSJIEKmpoJiunibl.
2. Onpedenenue KOHYeHmpayuu conu no 31eKmponpo8ooOHOCMU pacmeopa

HeMeTanjbl 4 UX COeIMHEHUS

CrpoeHue aTOMOB HEMETAJUIOB U UX nosoxeHue B [lepuognueckoit cucreme. Psn anexkrpo-
oTpunarenbHocTy. Kpucramimueckue pemeéTkn HEMETalIoB — MPOCThIX BEIIECTB. AJLTOTPONUs
u e€ mpuunHbl. PU3NUecKne CBOMCTBA HeMeTauIoB. O0Ie XMMHUYECKHE CBOMCTBA HEMETAIIIOB:
OKHCIINTENbHBIE 1 BOCCTAHOBUTEIIHLHEIE.

["anorensl, cTpoeHUE UX AaTOMOB M MOJIeKyJl. DU3NUECKuEe U XMMUYECKUE CBOMCTBA TaJlore-
HOB. 3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB TJIOTEHOB B 3aBUCMMOCTH OT UX MOJIOXKEHUsB [le-
puoauyeckoit cucrteMme. HaxoxaeHne rajoreHoB B MPUPOJE U UX MOJIYyYEHHE. 3HAYCHHUE U TIPU-
MEHEHHE TaJIOTEHOB.

["anoreHoBOOPOIBI ¥ COOTBETCTBYIOIINE UM KHCIOTHI: TUIABUKOBAsI, COJIsIHAsI, OPOMOBOIO-
poaHasi, HoJI0BOOpoIHAs. ['amorennpl. KauecTBEHHbIE peaklMM Ha rajoreHua-uoHsl. [Ipume-
HEHUE COCTMHCHUH TaJIOTeHOB U UX OMOJIOTHYECKAsT POJIb.

OO6mas xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupoje U e€ moixydeHue. Aio-
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TPOIHbIE MOAU(UKAIIMH CEPBI U UX CBOMCTBA. XMMHUYECKHE CBOWCTBA CEPHI U €€ MPUMEHEHUE.

CepoBoJ0pO/I: CTPOEHUE MOJEKYJBI, (PU3HMUECKHEe U XUMUYECKHUE CBOWCTBA, MOJy4YEHHE U
3Hauenue. CepoBogopoanas kucinota. CynbQuabl 1 X 3HadeHue. JIIoMHHODOPHI.

Oxcup cepsi (1V), cepaucras kucinora, cynbduTsl. KauecTBeHHast peakius Ha CyIb(QHUT-HOH.

Oxkcwup cepol (VI), cepras xkucnota, cyiabdarel. Kpucramioruaparel. KauecTBeHHast peakius
Ha CyJb(]aT-uoH.

CepHast KUCJIOTa - CHJIBHBIM 3JeKTposuT. CBOMCTBA pa30aBICHHOM CEPHOM KHUCIOTHI, KaK
TUIIMYHOW KHUCIIOTHI: B3aMMOJICHCTBHE C METaJUIaMH, OCHOBHBIMHU M aM(OTEPHBIMU OKCHIAMH,
OCHOBAaHMUAMHU M aM(pOTEPHBIMU THUAPOKCHIAMH, cOlsiMU. KauecTBeHHas peakiusi Ha cynbdar-
HOH.

OO01mas xapakTepucTUKa JIeMEeHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa M MOJIeKyJbl. Du-
3MYECKHE U XUMHUUYECKNE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJE U €ro Ouosornyeckas
poOJIb.

AMMHaK, CTpOEHHE MOJIEKYJIbl U (PU3NYECKHE CBOMCTBA. AMMMayHas BOJIa, HAIIATBHIPHBIN
CHUPT, THApPAT aMMHaka. JJOHOPHO-aKLENTOPHBI MeXaHU3M 00pa30BaHUS KaTMOHA aMMOHMS.
BoccranoBurenbsHblie cBoiicTBa aMMuaka. Cosnnu aMMoHMS U MX npuMeHeHue. KauectBenHas pe-
aKIIMs HA KATUOH aMMOHHSL.

Oxkcuapl a3oTa: HECoJIeoOpasyrolue U KHUCIOTHBIE. A30THCTas KHUCIOTa M HUTPUTHI.

A30THas KUCI0Ta, €€ oJdy4yeHue u cBoiictBa. Hurparsl.

®docdop, crpoenne aroma u amiorponusi. Pochuasl. Pochun. Oxcupa docdhopa u opro-
dochopnas kucnora. Dochartel. Docopusie ynodpenus. MTHCEKTULUIBI.

OOmrast xapakrepucTika 31eMeHToB [V A-rpymnibl: 0COOEHHOCTH CTPOEHHSI aTOMOB, IPO-

CTBIX BCUICCTB U COGI[I/IHGHI/Iﬁ B 3aBUCUMOCTHU OT ITIOJIOKCHHUSA 3JICMCHTOB B Hepnonnqecxoﬁ CHu-

creMe. Yriepos. AJIOTpoIHbIe MOaupUKaIuu: anMas, rpadpur. AMopdHBI yriepoa u ero cop-
Ta: ca)ka, aKTUBUPOBAHHBIN yroib. AncopOuus. XumMudeckue cBorcTBa yriepoaa. Kokcoxumu-
4ecKoe MPOU3BOJICTBO U ero npoaykuus. Kapousl.

Oxkcun yranepoaa (II): ctpoenue Mosekysbl, MmoydeHue U ero coiictBa. Okcup yriaepoaa
(IV): crpoenue Moiekylibl, MOJyYEeHHE W €ro CBOMCTBA. YTosbHas kuciota. Coin yroibHON
KHCJIOTBI: KapOOHATHI M THAPOKapOoHaThl. TexHuuecKkas v MuIIeBas coja.

Heoprannueckue u opraHu4ecKre BELIECTBA. Y IJIEBOJOPO/Ibl. XUMHUUYECKOE CTPOEHUE Opra-
HUYECKHX BEIECTB, KaK MOPSIOK COEIMHEHNS aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

MeraH, 3TaH, Kak NpeNeibHbIE YIIE€BOAOPOABI. DTHIEH W AllETWIICH, KaK HENpeIebHbIE
(HeHachIIIEHHBIE) YTIIeBOAOPoAbl. ['opeHue yrieBonopoaoB. KauecTBeHHbIE peakiiui Ha HElpe-
JIeIIbHBIE COCAVHEHUS.

OTUIIOBBIN CIIUPT, €ro MOJy4YeHHe, MPUMEHEeHHe U (pusnonorndyeckoe neiicreue. Tpéxarom-

30



HBIM CcUpT runepuH. KayecTBeHHast peakiysi HA MHONOATOMHBIE CIIUPTBI. Y KCyCHasi KMCJIOTA -
IPEJCTaBUTEIb Kacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero atoma u cBoiictBa. Kpemuuii B npupone. CunMuusl U CuiaH.

Oxcun kpemuus (1V). KpemuueBas kuciiora u €€ couu.

[TponsBoncTBO cTekna M 1eMeHTa. [Ipomyknus CHIMKAaTHOM NPOMBINUIEHHOCTH: OITHYE-
CKO€ BOJIOKHO, Kepamuka, hapdop, ¢asHc. OnTruyeckoe BOJOKHO.

Hewmeranner B mpupoae. ®@paxkiponHas neperoHka HIKOTO BO3AyXa Kak CIocod Moiyde-
HUSI KUCIIOPOAa, a30Ta, aproHa. Ilomyuenue ¢ochopa, kpemHus, xjiopa, iona. DiaeKTponus pac-
TBOPOB.

[TosrydyeHne cepHOM KHUCIOTBI: ChIPbE, XMMHM3M, TEXHOJIOTHYECKAsT CXEMa, METOJ KHUIIALIETO
CJ10s, IPUHIUIBI TEII00OOMEHA, TPOTUBOTOKA U IUPKYJsuu. Oneym. [IpousBoacTBo amMmmuaka:
CBIPBE, XUMU3M, TEXHOJIOTHUYECKAs CXEMA.

JleMoOHCTpanun

Konnekuus HemeTasuios.

Moeny KpUCTaINIMYECKUX PEMIETOK HEMETAIIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp U NPUHLIUIIBI €0 PAOOTHI.

I"'opeHne HeMeTayuIoB - IPOCTHIX BEIIECTB: cephl, (hocdopa, ApeBecHOro yrius.
OO0pa31bl raoreHoB - IPOCTHIX BEIIECTB.

B3aumoeicTBIE rajlor€HOB ¢ METAJUIAMH.

H3yuenue usuueckux u XumMuueckux c0otcme Xaiopa.

Konnexnus npupo HbIX COEIMHEHHH XJI0pa.

© 0o N o g Bk~ w DN PE

Tonyuenue ceposodopooa u uzyuenue e2o c80UCMa.

-
©

BzauMmogeiictBue CCPLbI C MCTAJLJIAMHU.

-
=

I'openue cepbl B KUCIOpOaE

-
o

Komnexuust cyabpuIHbIX pya.

=
w

. Hsyquue ceolicme CepHUCmMoOeco casa u cepHucmod Kucjionibol.

[EY
>

O6GCHBC‘II/IBaHI/I6 OKpalI€HHBIX TKaHEH 1 IBETOB CCPHUCTBIM I'a30M.

[EY
o

B3anMopeicTBre KOHIEHTPUPOBAHHON CEPHOU KHCIIOTHI C MEJIBIO.

[
o

O6yFJII/IBaHI/IC OpraHN4YCCKUX BCIICCTB KOHHCHTpHpOBaHHOﬁ CCpHOI71 KHCJIOTOM.

[
~

I[I/Ial"paMMa «CocraB BO3ayXa».

[EY
®©

Buneodparments! u cnaiiasl «IITrnubu 6azapbiy.

[EY
©

OcnosHbie ceolicmea amMmuaxa.

N
©

Paznoxenue 6I/IXpOMaTa aMMOHUs.

N
[y

. Tlonyuenue oxcuoa azoma (IV) u uzyuenue e2o ceoticms.

)
o

Oxucnenue okcuoa asoma (I) 0o okcuoa azoma (IV).

N
w

. Bzaumooeiicmeue oxcuoa azoma (IV) ¢ 60001l u Kuciopooom, noayuenue azomuou Kucio-
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maul.

24,
25.
26.
27.
28.
29.
30.
31.

B3anMozeiicTBue KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO.
I'openue uépHoro nopoxa.

Pa3noxeHne HUTpaTa Kajlvst U TOPEHUE IPEBECHOTO YTOIbKA B HEM
OO0pa3s1bl IPUPOIHBIX coearnHeHuH Gocdopa.

['openue docdopa Ha BO3AyXE U B KUCIOPOJIE.

[Tonyyenue Genoro ocdopa u UCIIBITAHUE €T0 CBOMCTB
Komnekuust «O6pasiibl IPUPOTHBIX COSTUHEHUH YTIEpoaay

[Toptper H. /1. 3enunckoro. [lornomieHne akTMBUPOBAHHBIM YIJIEM PacTBOPEHHBIXBEIIECTB

HJIK T'a30B.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

VYeTpoicTBO MPOTUBOTa3a.

Mopnenu MOJIEKyJI ME€TaHa, 9TaHa, STHUJICHA U allCTUIICHA.

B3aumoneiicTBue 3TuseHa ¢ OpoMHON BOJION M pacTBOPOM IlepMaHraHaTa Kajus.
OO0111e XMMUYECKHe CBOMCTBA KUCIIOT Ha IPUMEpPE YKCYCHOM KHCIIOTHI.
KauecTBeHHas peakius Ha MHOTOAaTOMHBIE CITUPTHI.

Komnexuust «O0pa3iipl IPUPOIHBIX COSTUHEHUN KPEMHUS.

Komnexknus crekiia, KepaMUuKH, IEMEHTA U U3IEINNA U3 HUX.

Komnexuus npoayKIunuy CUIMKaTHON IIPOMBIIIIJIEHHOCTH.

Buneogparmentst u cnaiisl «[Ipon3BoacTBO CTEKIIA U LIEMEHTAY.
Komnexkuus «IIpupoaHsie coefMHEHN HEMETAIUIOBY.

BuneodpparmenTs! u cnaiiibl « @pakiiOHHAs EPErOHKA )KUKOT0 BO3AYyXa»

Buneodparments! u cnaiiasl «Ilomyuenue Boiopoa, KUCIOPOIA U TaTOT€HOBIICKTPOIUTH -

YECKHUM CITOCOOOMY.

44,
45,
46.
47.
48.
49.

Mopaenu anmaparoB Jyis IPOU3BOCTBA CEPHOU KUCIIOTBHI.
Mopeinb KUIIAIIEro ciuos.

Mopenb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparmentst u cnaiiast «I[Ipou3BoacTBO CEpHON KHCIOTHD».
Buneodparments! u cnaiiast «[IpousBoacTBo aMMuakay.

Komneknus «Coipb€ 1151 MOJyYEHUS] CEPHOU KUCIOTBDY.

JlabopaTopHbIe ONBITHI

1
2
3
4.
5
6

Cunmes cepogodopooda. Kauecmeennvie peakyuu Ha cepo8ooopoo u cyibduoul.
KadecTBeHHbBIE peakiiy Ha CyIb(arT-uOHBI.

KadecTBeHHast peakiiys Ha KAaTHOH aMMOHHSL.

XUMHUYECKUE CBOMCTBA a30THOM KHCJIOTHI, KaK 3JIEKTPOJIUTA.

KauectBennsie peakiiuu Ha ¢pocdaT-uoH.

[Tonydenue v CBOMCTBA YTrOJIbHON KUCIOTHI.
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7. KadecTtBeHHas peakiys Ha KapOOHAT-HUOH.

8. IIpomyckaHue yriIieKHUCIIOro ra3a 4epe3 pacTBOp CUIMKATa HATPHsL.
IIpakTuyeckue padoThl

N3ydeHue CBONCTB COJMIHOM KUCIIOTHI.

Onpeodenenue cooepiucanus Xai0puo-uoHo8 8 NUmvbeBoll 00e.
W3yueHue CBOMCTB CEPHON KUCIIOTHI.

[TosryyeHne aMMuaka U U3y4eHUE €ro CBOMCTB.

Onpeoenenue Humpam - UOHO8 8 NUMAMENTbHOM PACMEope.

OnpeoeneHue aMmMuayHou cenumpnbl U MOYEBUHbL

N o g~ wDbh e

ITomyyeHue yriekucsiaoro ra3a ¥ U3y4eHHue ero CBOMCTB.

MeTanabl M HX COeANHEHUA

[Tonoxxenue metawioB B [leproandeckoit cucteme xumudeckux anemeHtoB . . Mennene-
€Ba, CTPOCHUE UX aTOMOB U KPUCTAJUIOB. MeTajuinueckas CBA3b U METAJJIMYECKasi KpucTajinye-
ckas pemiétka. uznyeckue CBOMCTBA METAJUIOB: AJIEKTPO- U TEILUIOMPOBOAHOCTD, OTPaKarOIIast
CIOCOOHOCTH, TNIACTUYHOCTH. CIu1aBbl YEPHBIE U IIBETHBIE.

MerTannbel Kak BOCCTAaHOBUTENH. DJIEKTPOXUMUYECKUHN psijl HanmpsbkeHui. B3zaumonelictue
METaJUIOB ¢ HEMETANIaMH, OKCHIAMH, KUCIIOTaMU, COJIIMHU. AJTFOMUHOTEPMHUSL.

CtpoeHune aTOMOB M MPOCTHIX BEUIECTB MIEJIOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MUECKUX U
XUMUYECKUX CBOMCTB IIEJIOYHBIX METAIJIOB OT 3apsAJ0B A/iep UX aTOMOB. OKCUABI UTHIPOKCUIBI

MICJIOYHBIX METAJJIOB, UX IIOJIYYCHHUC, CBOﬁCTBa, IMPUMCHCHUC. Baxwueiiniie conu IMIEIOYHBIX

METaJIOB, UX 3HAUEHHUE B )KUBOW U HEKUBOU MPUPOJIE U B KU3HU YEIOBEKA.

CtpoeHre aToMOB M IIPOCTBIX BEIIECTB IE€I0YHO3EMENIbHBIX METAIOB. 3aBUCUMOCTh (pU3H-
YECKUX U XMMUYECKUX CBOMCTB IIETOYHO3EMENIbHBIX METAJUIOB OT 3apsJiOB siiep ux aTromoB. Ok-
CUJBI U THAPOKCUJIBI MIEIOYHO3EMENBHBIX METAIJIOB, UX MOJy4YEHHE, CBOMCTBA U NMPUMEHEHHE.
Bakneiimue cony meno4yHo3eMeNbHBIX METANIOB, UX 3HAYEHHE B MPHUPOJIE U JKU3HH YEJIOBEKA.
Kap6oHnaTs! 1 ruipokapOOHAThI KalbIU.

KéctrocTh BoBI: BpeMeHHas U ocTosiHHas. CrocoObl YCTpaHEHUsI BpEeMEHHOM JKECTKOCTH.
CrniocoObl ycTpaHeHHS MOCTOSHHOM k€cTkocTH. MonuTel. CoelMHEHUS aTIOMUHUS B TIPHPOJIC.
Xumudeckue cBoicTBa amoMuHUSA. OCOOCHHOCTH OKCHJIA U THAPOKCHJIA ATFOMUHUS Kak amQo-
TEePHBIX COCTMHEHUI. BaxkHeu e conu amroMuHus (XJI0pua, cyiabdar).

OcobeHHocTH cTpoeHus aToMa xene3a. JKene3o B npupoae. Baxueiimme pyas! xeneza. Ok-
cunabl U ruapokcuanl xenesa (II) u sxenesza (I1I). Conu xenesa (II) u sxeneza (I11). O6HapyxeHue
MOHOB KaTHOHOB J€JI€3a B PACTBOPE. 3HAUEHUE COSAMHEHNH XKee3a.

Koppo3ust xumudeckast ¥ 2JIEKTPOXUMHUYECKas. 3allluTa METAJIJIOB OT KOPPO3UK. MeTasuibl B
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npupoje: B CBOOOAHOM Bue U B BUJe coeAuHeHui. [lonarue o metammypruu. YépHast U 1BeT-
Hasg Metauryprus. Ilupomerammyprusi, rUApOMETaIyprus, 3JEKTpoMeTaTyprus. JloMeHHbI
npouecc. [lepepaboTka yyryHa B cTajib. DJIEKTPOIU3 PACILIABOB.

JleMoHCTpanuu

1 B3anmopnencTeue HaTpus, IUTUS U KaJIbLUsA C BOJOM.

2 ['openue HaTpusi, MarHus U eie3a B KUCIOPOJIE.

3 Bcenbika TepMUTHOM CMECH.

4, B3aumopeiicTBue cmecu MOPOIIKOB CEPBI U JKEJe3a, [IMHKA U CEPBI.

5 BzauMoeiicTBHe aTIOMUHUS C KUCIOTaMU, IIEJI09aMH U BOJOM.

6 B3aumopeiicTBue xene3a u MeAU C XJIOPOM.

7. B3anmopeincTteue Menu ¢ KOHLIEHTPUPOBAHHOM CEpPHOM KHUCJIOTOM M a30THOM KHC-

J0TOM(pa30aBIeHHON U KOHIIEHTPUPOBAHHOM ).

8. Oxkpacka raaMeHu COeTMHEHHUSIMU IIETOUYHBIX METAJIJIOB.

9. Oxpacka MnjaaMeHH COeTMHEHUSIMU ET0YHO3EMENIbHBIX METAIIJIOB .

10. Tanrenue u3BecTy BOIOI.

11.  IlomydeHue >k€CTKOM BOJbI B3aUMOIEHCTBUEM YTJIEKUCIIOTO C U3BECTKOBOM BOJIOM.
12. YcTpaneHue BpeMeHHOM KECTKOCTU KUIITYEHUEM U 100aBKOM COJIbI.

13. YcrpaHeHUe MOCTOSHHOM KECTKOCTH JI00aBKOW COJIBI.

14. WoHUTHI 1 IPUHIIUT UX AeHCTBUS (BUACOGPArMEHT).

15. Kosmekuust mpupoAHbIX COEAMHEHUN ATTFOMUHMS.

16. Buneodparmentst u cnaitnpl «OKCH aTFOMUHUS U €70 MOAU(DUKAIIII).

17.  Tlonmydyenue ampoTepHOro I'MIPOKCH/Ia AIFOMUHHUS U UCCIIEI0BAaHUE €r0 CBOWCTB.
18. Komnekuust « XuMU4YeCKre UCTOYHUKHU TOKAY.

19. Pe3ynbTarhl AMUTENBHOTO SKCIEPUMEHTA O HM3YUYEHHIO KOPPO3UM CTAIbHBIX H3J1e-
U B3aBUCUMOCTH OT YCJIOBHH IPOIIECCOB.

20. Boccranorienue meau u3 okcuaa meau (I11) Bomopomgom.

21. BunmeodparmeHTsI B Ci1aid bl «[IpOU3BOJICTBO UyTYHA U CTATTNY.

22. BwupaeodparMeHTsI U cnaipl «3menus u3 9yryHa u CTajmy.

23. BunpeodparmenTsl u cinaiasl «I[poM3BOACTBO ATIOMUHUSY.

JlabopaTopHbIe ONBITHI

1.  BsaumogjeiicTBue xene3a ¢ pactBopoM cynbdarta meau (I1).

2. Bzaumooeiicmeue u36ecmrko8oii 00vl ¢ YeneKUCIbIM 2A30M.

3. Okxucnenue dceneza 60 61aHCHOM 8030)Xe.

4.  KadecTBeHHBIEC PeaKIIMH HA KATHOHBI JKeJe3a.

IIpakTnyeckne padoTbl

1.  TlomydeHwue ®KeCTKON BOABI M CIIOCOOBI €€ YCTpaHEHHS.
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2.  PemeHue 3KkcriepuMEHTAIBHBIX 3a]1a4 110 TeMe «MeTabh».

XHMMHA U OKPYKaI0LIas cpeaa

Crtpoenue 3eMiM: sIpo, MAHTHUA, 3€MHasi KOpa, UX XUMHYECKHil cocraB. Jlutocdepa u eé
xuMuueckuit cocraB. Munepansl. Pynbsl. Ocagounbie nmopojsl. [lone3nsie uckomnaemple. XuMu-
Yyeckui coctaB rusipochepsl. XMMUUECKHM cOCTaB aTMOCHEPHI.

VIcTOYHUKH XUMHUYECKOTO 3arpsi3HEHUsl OKpYyXKaromiei cpeabl. I 1o0anbHble 3KOIOTUYECKUe
poOJIEMBI YeIOBEUYECTBA: MAPHUKOBBIN 3PQPEKT, KUCIOTHBIC JOXKIW, 030HOBBIE IBIPbI. Mexmy-
HApOJIHOE COTPYIHUYECTBO B 00JACTH OXpaHbI OKPYKAIOWIEH Cpeabl OT XUMUYECKOTO 3arps3He-
HUA. «3€I€Has XUMUS».

JdeMoHcTpannmn

1.  Buneodparments! u cnaiijipl «CTpoeHne 3eMin U €€ XMMUUYECKUNH COCTaBy.

2.  Komnekuus MHHEPAJIOB U TOPHBIX TIOPOJ.

3. Komnekuus «Pynsl MeTanaoy.

4.  BuneodparmeHTsl U ciaiipl «l 100abHbIE 3KOJOTHUYECKHE TPOOIEMBI UeTIOBEYE-
CTBa».

JlabopaTopHbIe ONBITHI

1. UzydeHue rpaHuTa.

O0o0menne 3HAHUI IO XMMHHU 32 Kypc OCHOBHO#M 1KoJIbl. Iloaroroska k OcHoBHOMY
rocy1apCTBEHHOMY 3K3aMeHy

CTpOCHI/IC aToMa B COOTBECTCTBHH C IMOJTOKCHUEM XUMHUYCCKOI'O 3JICMCHTA B Hepno,unqecxoﬁ

cucrteMe. CTpoeHHe BEIIeCTBA: XUMHUYECKasl CBSI3b M KPUCTAJUIMUECKHE PEIIETKH. 3aBHCUMOCTD
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMHU MPOCTHIX BEIIECTB (METAJIIOB, HEMETAILIIOB, OJArOPOTHBIX
ra3oB) OT IOJIOKEHUs IeMEeHTOB B [leproanyeckoit cucreme. TUTIONOTHST HEOPTaHUYECKUX Be-
LIECTB, JIEJICHUE UX Ha KJacchl ¥ rpynnsl. [IpencraBureny.

[Ipr3HaKky U ycIIOBHS MPOTEKAHUSI XUMUYECKUX peaKUid. THUIOIOrusS XUMUYECKUX PeaKInil
MO0 Pa3JIMYHBIM OCHOBaHUsAM. Peakium MOHHOTO oOMeHa. OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
pEeaKkuuu.

XVMHYEeCKHEe CBOMCTBA MPOCTHIX BELIECTB. XapaKTepHbIE XUMUYECKHE CBOMCTBA cojeodpa-

3YIOLIUX OKCUIOB, THIPOKCUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THIPOKCHJIOB), COJIEH.
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Tematuueckoe IIJIaHUPOBAHUC 8 knacc.

n | Paznen, [Inanupyembie pe3yJibTaThl DJIeMEHTBI Hara
Tema cofiepKaHus® | TpOBENEHUS
i [Tnan/daxt
XapakTepucruka YV
OCHOBIHBIX BUIOB Perynarusubie | [lo3HaBaTenbHbIE KommyHukaTuBHble | JINUHOCTHBIE
JIeATETbHOCTH
(ITpenmeTHbIi
pe3yibTarT)
IHNEPBOHAYAJIBHBIE XUMHWYECKHUE IOHATHUA (10 YACOB).
1 | Ilpenmer 3HaThb: Cragst CamocTosTenbHO DOopMyIUPYIOT DOopMUPYIOT OcHoOBHBIE
(1) | xumum. OCHOBHBIE yueOHbIe BBIICTISIIOT U COOCTBEHHOE OTBETCTBEHHOE | TIOHATHUSA:
BemecrBa MOHSATHA, 3a/1a4M Ha bopMyTHpPYIOT MHEHHUE U MTO3ULINIO, | OTHOIICHHE K seujecmaa,
yMeThb: OCHOBE M03HABATEIbHYIO 3a/1al0T BOTPOCHI YYEHHUIO ceoticmea
WCIIONIb30BaTh | COOTHECEHUSI 1eJb sewecms,
MIOHSATHSI IPU TOTO, npeomem
XapaKTePUCTUK | UTO yXKe Xumuu.
€ BEIIECTB W3BECTHO U
YCBOEHO
00y4aroImMnMHC
sI, U TOTO, YTO
emeé He
W3BECTHO
2 | IIpespamen | 3narTh CraBst CamocTosTenbHO DopMynUPYIOT DopMUPYIOT [TonsiTue o
(2) | vie BemiecTB. | ompeeneHUE y4eOHbIe BBIJICIISIIOT U coOCTBEHHOE OTBETCTBEHHOE | (PU3UYECKUX U
Ponp xumuu | pusuueckux U | 3a/1a4d Ha bopMyIHpPYIOT MHEHHUE U CTaBAT OTHOILLIEHUE K XUMHUYECKUX
B JKU3HU XUMHUYECKUX OCHOBE MO3HABATEIBHYIO TIOHSTHBIE JIJIsI yuebe SBJICHUSIX U UX
YeJoBeKa. SIBJICHUH, COOTHECEHHUS Lesb MapTHepa MOHATUSA OTJINYNE
MPU3HAKHT TOTO, UTO YXKE Hoctmwxkenus
XUMHUYECKUX W3BECTHO, U XUMHH U
peaKIuii, TOTO, YTO HE HCTIOJTb30BaHU
yCIIOBUSA U W3BECTHO e. Ucropus
TEUEHUS BO3HUKHOBEHHU
peaKkiuu. sl U pa3BUTHS
XUMHH




3 | [Ipaktnueck | 3Harb:o0mme | llenmenmomaranue | ®opmupoBanue 1. IlnanupoBanue I.MoTtuBanus OCHOBHBIE
(3) | as pabora npa- u MO3HABATEIHHON MPAKTUIECKON Hay4YeHUS TIOHSITHSL:
Nel: BUJIA paOOTHl B | IJITAHUPOBAHUE | LEJH pabote 1o peaIMeTy obwue
«ITpuémsbl XHAM peaMETy XAMUS npasuia
oOparieHus ¢ | kaOuHere; 2.Pazpemenue 2.Pa3BuBath pabomul 8
nabopaTtopH | yMeThb: KOH(DIUKTA 9yBCTBO XUMUYECKOM
BIM oOpartarbcs co 3.Ympasnenue rOPAOCTH 32 Kabuneme,
o0opynoBaH | criu MOBEICHUEM POCCUICKYO npuémol
ueMm. PTOBKOI1 U €O napTHepa XUMHUYECKYIO obpawjenus co
Crpoenue CTEK- HayKy CNUPMOBKOL,
TJIAaMEHU . JIAHHOMN 3.HpaBcTBEHHO | npuémvl
1oCynoit -3TUYECKOE obpaweHus co
OLICHUBAaHUE CMEKIAHHOU
nocyoou.
4 | Ilepuonuuec | Ymern CraButh CpaBHuBarh, dopmynupyer BeicTanBaer O6o3HaueHue
(4) | kast cuctema | Ha3bIBATh: ydeOHbIe e | KIacCU(PUIIMPOBATh | COOCTBEHHOE coOCTBEHHOE XUMHYECKUX
XUMHYECKH | XUMHUYECKUE 1 0000marh paKkTel | MHEHHUE H MO3UIUIO | IIEIOCTHOE 3JIEMEHTOB.
X 3JIEMEHTHI TI0 U SIBJICHUS MupoBo33penue | OOrmiee
AJIEMEHTOB.3 | UX CUMBOJIaM, 3HAKOMCTBO CO
HaKu IIEPUObI CTPYKTYypOH
XuUMHUYeCKH | OONbLINE U tabaus JI.A.
X MaJible, Menneneena:
3JIEMEHTOB. | TPYIIIBI U NEPUOJIBI U
MTOITPYTIITHI TPYTIITEL.
(rnaBHBIE U
MOOOYHBIC)
3HaTh 3HaKU
nepBbix 20
JJIEMEHTOB.
5 | Xumuuecku | 3uHarb/monuma | CTaBsT U [IposBrsoT bopMynupyrOT dopmupoBanue | XuMudeckas
(5)|e Th - GbopMyIUpYIOT | YCTOMUYMBBII CcOOCTBEHHOE OTBETCTBEHHOI | opmyJa,
bopmynbl.O | xumuyeckue npobiaemy yueOHo — MHEHUE U MO3ULINI0, | O OTHOUIEHMS K | MHJEKC,
THOCUTENBH | NOHAMUAL: ypoOKa, IT03HABATEJIbHBIN 3a/1aI0T BOIIPOCHI, YUYEHUIO KO3 UIMEHT,
bI€ ATOMHBIE | OTHOCUTEIbHAS | CAMOCTOSTENbH | UHTEPEC K HOBBIM CTOSIT IOHSITHBIE UCIIONB3YS 3alucH U
" aTOMHas 1 0 CO3/1a0T 3HAHUSMHU JUISL TapTHepa CHeIHAIEHO YTEHHE
MOJIEKYJIIPH | MOJIEKYJISIpHAs | aJlfOPUTM crocobaM pelieHus | MOHATUSA nonoopaHHele | GopMyIL.
bI€ MAacCCBI. Macca, NEATEIPHOCTU | 3aJa4 CpEICTBa. OtHocuTenbHa
XUMHYCCKast TIPH peUICHUN Ymenue s aTOMHas




dhopmyna MPOOIEMBI OIICHUTh Macca.
Ymerb pabotath 1o creneHb ycnexa | OTHocuTenpHa
-onpedenamy: | IJaHy, WM Heycnexa | 4
KAaueCTBEHHBIN cBOEH MOJICKYJIsIpHas
u JIeATEIbHOCTH | Macca. 3aKOH
KOJIMYECTBEHH IIOCTOSIHCTBA
bIil cCOCTaB cocraBa
BELIECTBA 110
XUMHUYECKOU
dbopmyiie
-8bIYUCTIAMD.
OTHOCHUTEJIbHY
10
MOJIEKYJISIPHYIO
Mmaccy
BELIECTBA;
6 | Pacuéreimo | YmeThb CocraBndrth Crpoutb YMmeTh paborars B @opmupoBarsk | Beruucienune
(6) | XIMHUYECKON | BBIYMCIIATD IUIaH PEeLeHUs] | JIOTMYECKOe rpymme OTBETCTBEHHOE | OTHOCHUTEIIBHO
dbopmye. MacCOBYIO POOIIEMBI paccyxaeHue OTHOLLEHHUE K 171
JIOJTI0 yCTaHABIIUBATh [1PU yuebe MOJIEKYJISIPHOU
XUMHUYECKOTO YUHHO- MAaccChl
3JIEMEHTA 110 CJIEJICTBEHHYO BEIIECTBA,
bopmye CBSA3b MaccOBOM
COEJIMHEHU. JIOJIU 3JIEMEHTa
B XUMHUYECKOM
COETMHEHUH.
YcranoBienue
IIpoCTeNIIEen
bopmyIbI
BEIIECTBA 1O
MacCOBBIM
JIOJISIM.
7 | BaxestHoct | 3HAThH CoCTaBIIATE Co3naBars VYcranaBinuBare U Oco3HaBaTh BanentHocTts
(7) | b OIIpe/IETICHNE IUIaH PEIIEHUs] | CXEMaTU4eCKue CpaBHUBATh pa3Hble | MOTPEOHOCTH K | (OmpeseeHue)
Onpenenenu | NOHATUSA poOIEeMBI MOJIENH TOYKH 3pEHUS U camooOpa3oBaH | , onpezeeHne
e «BAJIEHTHOCTH JieNiaTh MPaBUIIbHBINA | HIO BaJICHTHOCTH
BaJICHTHOCTH | . BBIOOp 1o ¢popmyie.
o popmyne | Ymern CpencrBa




B OMHAPHBIX | ONPEACIATH UKT
COC/IMHEHHUS | BAJIEGHTHOCTh [Ipe3enranus
X. o popmye, «ITonstue o
COCTOSILIIEN U3 BAJICHTHOCTI)
IBYX
3JIEMEHTOB
8 | CocraBinenu | Ymernb CocraBndrhb Co3znaBarb YcranaBiauBarh U Oco3HaBarb Cocrapnenue
(8)| e COCTAaBJISITh IJIaH PELICHUs] | CXeMaTHU4eCcKue CpPaBHMBATh pa3Hble | MOTPEOHOCTH K | (hopMyII IO
XUMHYECKUX | (DOPMYJIBI 11O POOIIEMBI MOJIeNr TOYKH 3PEHUS U caMo00pa3oBaH | BAJICHTHOCTH.
dbopmy1 o BAJICHTHOCTH. JieNarh NPaBUIIbHBIN | UIO [Ipe3enranus
BaJICHTHOCTH BEIOOD «Ilonstue o
. BAJICHTHOCTH»
9 | 3akperuieHn | YMmeTb CamocrositensH | Mcnonbs3oBaTh DopMyIMpOBATH @opmupoBars y | Pemenue
9)|e MIPUMEHSATh 0 aJIEKBaTHO 3HaKOBO- COOCTBEHHOE yJaluxcs 3a/1a4 U
3HAHUU U 3HAHMUS, OIICHUBATh CUMBOJIMYECKHE MHEHHUE U TO3UIINIO; | yueOHO- yIpaKHEHUH
yMEHUI yMEHUS U MPaBUIIBHOCTh | CPEACTBA, B TOM 2.Y4uteiBath [IO3HABATEJIbHBI | 110 JAHHOU
1o TeMe HaBBIKU [IPH BBITIOJTHCHUS YUCJIE MOJIEIH 1 pa3Hble MHEHHS 1 i UHTEpEeC K TEeMe.
«BBeneHue. | BBINOJHEHUHU NENCTBUS U CXEMBI JIs1 UHTEPECHI U HOBOMY [ToaroroBka k
[lepBoHavanm | TPEHUPOBOUHBI | BHOCHUTH penieHus 3a1ay; 000CHOBBIBaTh y4eOHOMY KOHTPOJIbHOM
bHBIE X YOpaXHEeHUH | He0OXOIUMBbIe COOCTBEHHYIO MaTtepuany u paborte.
XUMUYECKUE | U 3aJaHuM. KOPPEKTHUBHI B MO3UIINIO; crocobam
TIOHSITHUS. WCIIOTHEHUE pelieHus: HoBOu
Kak 1o XO4y YaCTHOM 3a7a4u
ero
peanu3aium,
TaK ¥ B KOHLIE
JICHCTBUS.
10 | KonTpoabH | YMeTh CamocrositensH | Mcnons3oBath DopMyIMpPOBATH ®opmupoBars y | Cpencrsa
(10)| as paGoTa IIPUMEHSTH 0 aJIEKBATHO 3HAaKOBO- coOCTBEHHOE yYaIuxcst UKT x,p. Ne 1.
Ne 1 no treme | 3HaHus, OLICHUBATh CUMBOJIMYECKHUE MHEHHE U MO3UIUIO0; | yu4eOHO- 1 yac.
«BBenenue. | ymeHus u MPaBUIBHOCTh | CPEICTBA, B TOM 2.YV4auTeIBath MMO3HABATEIHLHBI
[lepBoHauan | HaBBIKH, BBITTOJIHEHUS YUCJIe MOJEIN U pa3Hble MHEHHS 1 i UHTEpEC K
bHBIE MOJTyYeHHBIE B | JICWCTBUS U CXEMBI st WHTEPECHI U HOBOMY
XUMHUYECKUE | XOJ€ U3YUEHUsl | BHOCUTH pelieHus 3aiay; 000CHOBBIBATh yaeOHOMY
TTOHSTHS. JTAHHOM T€MBI, | HEOOXOIUMBIE COOCTBEHHYIO MaTepuany u
npu KOPPEKTHUBHI B MO3UIINIO; crocobam
BBITIOJTHEHUHT WCTIOTHEHUE peIIeHusT HOBOM

KOHTPOJIBHOMI

KakK 1o Xoay

JaCcTHOH 3aJ1a4yu




paboTHI. ero
peanu3aimu,
TaK U B KOHLIE
JEUCTBUA.
TEMA Ne 2. ATOMbBI XUMHUYECKUXIJIEMEHTOB (9 uacos).
1 | OcHoBubie | 3HaTh cTpoenue | CamocrositensH | CTaBAT u OTtcrauBarh CBOIO ®opmupoBanue | [Lmanerapuas
(11)| cBenenuss | aroma, cocras 0 bopMyIHUpyIOT TOYKY 3pEHHUS, UHTEpeca MO/JIeIb
0 aTOMHOTO sI7Ipa, | OOHapYXHUBAIOT | MpodIIEeMy IIPHBOIHTE K KOHKpDETHOMY | CTPOEHUS
CTPOEGHUM | OIIpEJeNIeHHE u ypoKa, APTYMEHTSL, XUMHUYECKOMY | aToMa.
aToMma. U30TOIIOB, TPU bopmyaHpyIOT CaMOCTOSITENIbH AIIEMEHTY CocraB atoma:
BUJIa U3JIyYEHUs, | Ipodiiemy. 0 CO3/1at0T TOATBEPHIAT HX AP0
ompeieieHne AITOPUTM (axram. (IIPOTOHBI,
TTOHATHS JIeATEITIbHOCTH Paznuyate B ycTHOM HEHUTPOHBI) U
«XUMHYECKHN Ipu pCIICHUU peun MHCHHUC, DJICKTPOHEI.
JJIEMEHT. npooIeMbl JI0Ka3aTeNIbCTBA, W3oTomnsl.
TUMOTE3BI. XUMHUYeCKUN
3JIEMEHT.
Cpenctna
UKT
Huck
«CtpoeHue
aToMay
2 | Ctpoerue | YMmeTb YuurteIBaroT BriOupatot Horosapusarorcs o | Onpenenstor OneKTpOoHHAA
(12)| anexkTpoHH | cocmasnsime: MIPaBUJIO B OCHOBaHMS U | COBMECTHOM CBOIO JINYHYIO | 000JI0uKa
BIX CXEMBI CTPOEHHsI | MJIAHUPOBAHUU | KPUTEPUH IS | IeSITeTbHOCTH, MO3ULHIO, aToMma.
000JI0YEK | aTOMOB MEPBBIX | U KOHTPOJIE KJIacCU(PUKAIIH MPUXOJAT K a/IeKBaTHYIO DHepreTuyeck
aTOMOB 20 snemMeHTOB B | crioco0a [TpeoOpa3zoBeIBaTh | 00LIEMY pelIeHuto, | JudQepeHIupo | e ypoBHH
XUMHUYECK | TIEPUOJIMYECKON | pelIeHus, nH(pOpMaIUIO U3 B TOM YHCJIE U BaHHYIO (3aBepILEHHBI
ux CUCTEME - OCYILECTBJISIOT | OJHOIO BUJA B CTOJIKHOBEHUIO CaMOOLIEHKY i,
JJIEMEHTOB | OOBACHAMD: ITOIIArOBBIN JpyToil ¥ BEIOUpATh | UHTEPECOB CBOMX HE3aBEPILICHH
buznueckuit KOHTPOJIb st ce0s1 y100Hy10 MIapTHEPOB 1) CpezcTBa
CMBICTT HOMEPOB dhopmy duxcarm YCIIEXOB B UKT
IpyMITBL 1 MPEICTaBICHUS yuebe IIpesenTanns
nepuosa, K uH(popManuu «Ctpoenue
KOTOPBIM AJIEKTPOHHBIX
MPUHAIJICKUT o0oJouek
DJIEMEHT B aToMa»




I[ICX5 J1.1.
Menneneena,

3dKOHOMCPHOCTH

N3MEHEHU
CBOICTB
JJIEMEHTOB B

npeaciax MajabIX

NEPUOJIOB U
TJIaBHBIX
MIOJITPYIIIL.
3 | llepuognu | 3HaTh CraButh CpaBHuBars, dopmynupyer BeicTanBaer ITepnonnueck
(13)| eckmii GopMyIMpPOBKY | yueOHBIC IIeT | KIIacCU(UIIMPOBATh | COOCTBEHHOE COOCTBEHHOE Wi 3aKOH U
3aKOH U HEPUOTIUECKOTO 1 0000marh (hakTel | MHEHHE U TMO3UIHIO | I[ETIOCTHOE MEPUOTNIECKA
NepuoanYe | 3aKOHa, U SIBJICHUS MHUPOBO33pEHUE | 5
CKast oTpeiesieHue cucremMa
cucrema nepuosa, XUMHYECKUX
XUMHYECK | pusnueckuit JJIEMEHTOB
HUx CcMBICTT Ne J.N.
AJIEMEHTOB | MEpPHOJa, Menneneesa.
J.N. OIIPEICIICHHE I'pynner n
Menaenee | rpymmsl, MIePUOABI
Ba. buznueckuit MIEPUOINYECKO
cMmbicit Ne 171
TPYTIIIBL. CHCTEMBI.
CpenctBa
UKT
«1.3. 1
I1.C
XHM.
JIIEMEHTOBY
4 | Nonnas 3uars/monumar | CamocrostensH | CTaBAT u OtcTanBath CBOIO ®opmupoBanue | CtpoeHue
(14)| cBs3b. b - XUMUYECcKoe 0 bopMyIHpyOT TOUKY 3pEHHU, UHTEpeca MOJICKYI.
nousmue: 0oOHapyXMBaOT | MpobdIeMy IIPHBOHTE K KOHKpeTHOMY | MoHBI
WOH, u ypoKa, APTYMEHTSI, XUMHYECKOMY | TIOJOXHUTEIbH
WOHHAasI bopMyIUpYyIOT CaMOCTOSITENTbH AIIEMEHTY BIC U
MOATBEPKAA UX
XUMAYECKast npooiemy. 0 CO3/1a0T OTpHIIATEIIHHBI
CBSI3b YMeETh ITOPUTM baxram. e.
-onpeoensimo JIeATETLHOCTH Pa3miuate B yCTHOH O6pa3zoBanue




HMOHHYIO CBSI3b B IIPU pelIeHUn pedn MHEHUeE, HOHOB.
XUMHYECKUX poOIeMbI JI0Ka3aTeNIbCTBA, Nonnas
COCTMHEHMUSIX, [HIIOTEEL XUMHYECKast
COCTaBJISThH CBSI3b.
CXEMBI Cpencrtpa
00pazoBaHus HUKT
MOHHBIX [Tpesenranus
COCIMHEHUN. «oHsl.
Nonnas
CBSI3b»
5 | KoBanents | 3narn CraButh CpaBHuBars, dopmynupyer BeicTanBaer KoBanentnas
(15)| as OTIpE/ICIICHHE y4eOHbIC e | KJIacCU(UIIMPOBATh | COOCTBEHHOE COOCTBEHHOE HEMoJIApHas
HETIOJISIPHA | HETIOJIAPHON 1 0000marh GaKkTel | MHEHHUE H MO3UIUIO | IIEIOCTHOE CBSI3b, CXEMBI
o KOBaJICHTHOM U SIBJICHUS MHUPOBO33peHUE | 00pa30BaHuUs
XUMHYCCKA | CBSI3H, MEXaHU3M CBSI3H,
o o0Opa3oBaHuUs AJIEKTPOHHAs
CBSI3b. CBSI3M. u
CTPYKTYypHast
(hopMyJIBI.
Cpenctna
UKT
[IpezenTanus
«KoBanentHas
HETOJIsIpHAS
CBSI3b»
6 | Koanentn | 3narsn CamocrositensH | Mcnons3oBaTh dopmynupoBaTh ®opmupoBars y | KoBanentnas
(16)| as OTpe/ieIICHIE 0 aJIeKBaTHO 3HAaKOBO- COOCTBEHHOE yUaIIAXCsS HOJIsIpHAs
MOJISIpHAs | DTEKTPOOTPHUIIAT | OLIEHUBATH CUMBOJIMYECKUE MHEHHE U MO3UIHUIO; | y4eOHO- CBs3b. CXeMbI
XUMHYECKA | CIIbHOCTH, MPABWIBHOCTh | CPEICTBA, B TOM 2.Y4uThIBaTh MO3HABATEILHBI | 00pa30BaHUS
o KOBaJIEHTHOM BBITIOJTHEHH S YHCIie MOJIENH U pa3Hble MHEHUS U it uHTEpEeC K 3TOTO
CBSI3b. TIOJIIPHOM CBSI3H, | JCHCTBHS H CXEMBI JIIs WHTEPECHI U HOBOMY THUTIA CBSI3H.
DIEKTPOOT | MEXaHU3M BHOCHUTH pelieHus 3a1ay; 000CHOBBIBATh yaeOHOMY DNeKTPOHHbBIE
pumatenbH | 00pa3oBaHUS HEO0OXO0TUMBIC COOCTBEHHYIO Marepuany u u
OCTb. CBSI3H. YMeETh KOPPEKTUBHI B MO3UIIHIO; crocobam CTPYKTYpHBIE
OTIpEICTISATh UCIIOJTHEHUE pelieHus HOBOU | GopMyIIbI
KOBJICHTHYIO KaK TI0 X0y YaCTHOM 3aJ]a4l | JIBYXaTOMHBIX
MOJISIPHYIO CBSI3b | €T0 MOJIEKYIL.
B COCJIMHCHHSX, | pealTU3alliH, DJIEKTPOOTPHIL




3aIuChIBATh TaK U B KOHIIE aTeNIbHOCTb.
cxemy JEUCTBUS. CpencrBa
00paszoBaHus KT
CBSI3U. [Ipesenranus
«KoBanenTtHas
HOJIsIpHAs
CBSI3b»
7 | Metamny | 3uaTrs/monumar | [IpuHumarot u CamocTosiTen YUYUTBIBAIOT pa3Hble | Beipaxarot B3aumoneiict
(17)| eckas b XUMUYECcKoe COXPAHSIOT BHO CO3/IAI0T MHEHUS U aJIeKBaTHOE BHE aTOMOB
XUMHYECKA | noHamue: y4eOHYIO AITOPUTM CTpeMSTCS K MOHUMAaHUe METaJlIIOB
A MeTaJyINuecKas | 3ajaady, JeSITEIIbBHOCTH KOOpAUHALNU NPUYHH ycIieXxa | MEXIy coO0i
CBSI3b [UTAHUPYIOT IIPU pEIICHUN Pa3IUYHbIX U Heycrexa - oOpa3oBaHue
CBOM JICHCTBHS npobiem IIO3ULIU B yueOHoOM METaUINYECKO
B COOTBETCTBHU | Pa3IUYHOIO COTPYIHUYECTBE NESTEIbHOCTH | # CBSI3M.
c XapaxkTepa CpenctBa
IIOCTaBJICHHOU OCHOBHBIX UKT
3a1aden u MTOHATUH IIpe3enTanus
YCIJIOBUSIMH €€ «Merammuec
peanuzanuu Kas CBA3b)
8 | O6o0uieHu | YmeTb CraButh CpaBHUBaTB, dopmynupyer BricrauBaer O60061eHue u
(18)| en IPUMEHSTh y4eOHbIe e | KJIACCH(HUIMPOBATh | COOCTBEHHOE coOCTBEHHOE cUCTEeMaTHu3all
CUCTEMAaTH | 3HaHUs, yMEHHUS, 1 00001maTh (hakThl | MHEHHE U MO3ULHIO | IIETOCTHOE us
3anus HaBBIKH, U SIBJICHUSI MHUPOBO33pEHUE | 3HAHUH MO
3HaHUM O MIOJIyYEHHBIE TIPU TEME
XUMHUYECK | W3YYEHUU «ATOMBI
ux JTAHHOM TEMBI, XUMHUYECKUX
JJIEMEHTaxX | MpH AJIEMEHTOBY.
BBITNIOJIHEHUU Beinonnenue
TPEHUPOBOYHBIX yOpaXHEHUH.
3aJlaHuN U IToaroroBka K
YIPAKHEHUN. KOHTPOJIBHOM
pabore.
9 | Kontpoab | YMeTh CraButh CpaBHUBaTB, ®opmynupyer BricTanBaer Kontpoms
(19)| nan npumeHaTs 3YH, | yueOHble enu | KIacCUpHUIUPOBaTh | COOCTBEHHOE COOCTBEHHOE 3HAHUH,
paborta MOJTyYEHHbIE TTPU 1 0000maTh PakTel | MHEHHE W TTO3UIIAIO | IIETOCTHOE YMEHHI,
Ne2 no W3Y4YEHUU TEMBI U SIBJICHUSI MHUPOBO33PEHUE | HABBIKOB,
TeME « «ATOMBI MOJTyYE€HHBIX
AToMmBI XUMHUYECKUX IIPU U3YYEHUHU




XMUMHYECK | DJIIEMEHTOBY. JTAaHHOM TEMBI.
ux CpenctBa
3JIEMEHTOB UKT K. p. Ne2
» lyac.
TEMA Ne 3. ITPOCTBIE BEIIECTBA (7 yacos).
1 [IpocTrie Ymerb: CamoctositensH | Mcnonb30BaTh ®opmymupoBats | Dopmuposars y | [losnoxenue
(20)| BemiectBa - | xapakmepuzosea | O aICKBATHO 3HAKOBO- coOCTBEHHOE yyalmxcs AJIEMEHTOB
METaJUIBl. | Mb: OLICHUBATH CHUMBOJINYECKUE MHEHHE U y4ebHo- METAJIOB B
CBS3b MEXIY MIPAaBUJIBHOCTb | CPEACTBA, B TOM MIO3UILIUIO; no3HasarensHel | [1.C.X.O. 1.1
CTPOCHHUEM U BBITIOJTHEHUS 4KCIIe MOJENHN U 2.Y4uThIBaTH 1 MHTEpeC K Menpeneesa
CBOMCTBaMU NEeUCTBUS U CXEMBI JUISl pELIEHHs] | pa3HbIE MHEHUA U | HOBOMY Crpoenue
METAJIOB BHOCHUTH 3aza4; MHTEPECH] U yueOHOMY aTOMOB
UCNoOIbL308aMb HEOO0XOIUMBIE 000CHOBBIBaTh Marepuanty u METaJLJIOB.
IPUOOpPETEHHbIE | KOPPEKTUBHI B COOCTBEHHYIO crocobam O6mmue
3HaHUSA s UCIIOJIHEHUE HO3ULMIO; peleHust HoBo# | usznueckue
KPUTUYECKOU KaxK I10 X014y YaCTHOW 3a7a4ul | CBOMCTBA
OLICHKH ero METAJIJIOB.
UHPOPMAITUH O peauzanuu, CpencrtBa
MeTaiiax, TaK U B KOHIIE KT
UCIIOJIb3YEMBIX B | IEUCTBUS. Huck
ObITY. «BemecTBa u
ux
IIPEBPALCHUS
»
2 | IIpocteie Ymern dopmupo YMenue YMenue PerynsBusmmeacOsnajadlonoxenue
(21)| BewectBa - | xapakmepuszosea BaHUE paboTarth C COTPYJHMYATE C COOCTBEHHGEABBIKZIIEMEHTOB
HEMETaJUl | mb: HOHSITHS O y4eOHUKOM, yuuteneMm B Dopmyperesmeoe NpakTMHEMETAIIOB B
BI. MIOJIO’KEHUE HEMETaJII JIOTIOJTHUTEIIBHO MIOUCKE ¥ COOP®HATUMIOPOBO33PEEHEE]I IEPUOTUUECKO
HEMETAJUIOB B ax, 1 IUTEepaTypou nH(popManuuMeTaIpIax, u U cucreme.
NEPUOANYECKON aJJI0TpOI u CIIyIIaTh €ro. CBOMCIrBax Crpoenue
CUCTEME; WU UX [IEPUOIUYECKON AprymentupyPot.3.4.6 aTOMOB
CTpOCHHE CBOHCTBax CHUCTEMOU CBOIO TO3UIIMBery/isiTHBHbIE HEMETAJUIOB
aTOMOB KOOPIUHUPYIOT €€ KoBanenrtnas
HEMETAJUIOB c no3uuuu  dopmupoBaHUe HEMoJsipHast
MapTHEPOB B MOHATHUSA O CBSI3b.
COTpYIHUYECHBRMETANIAX, . duznyeckue
AJJIOTPOIIMU UX CBOICTBa
CBOMCIBax HEMETAJUIOB.




P:1.3.4.6 Annomponus.
3 Komuuects | 3narb/monumar | Ilpunumator u Camocrosren YYUTBIBAOT BeIpaxaror KomnuectBo
(22)| awm b- COXPAaHSIOT BHO CO3JAI0T pa3Hble MHEHUS U | aJlcKBaTHOE BELIECTBA U
MounsipHas | xumuueckue y4eOHYIO AITOPUTM CTpeMsTCS K [IOHMMAaHNE €IMHHULIbI €T0
Mmacca NOHAMUA: MOJIb, | 3aJady, JESATEIIBHOCTH KOOpJUHALNH IIPUYUH yClleXa | U3MEPEHUs:
BELIECTBA. | MOJIIpHAs Macca | IJIAHUPYIOT IIPU pelIeHNun pa3IMYHbIX U Heycrexa MOJIb, MMOJIb,
Ymersn- CBOM JICHCTBHUS npodiem HO3ULUI B yueOHOI KMOJIb.
6LIMUCTIAMD: B COOTBETCTBUM | pa3JIMYHOTO coTpyaHudectse | aesrenbHoctd | [locTosiHHas
MOJIIPHYO c Xapakrepa ABoragpo.
Mmaccy, IIOCTaBJICHHON OCHOBHBIX MousipHast
KOJINYECTBO 3a1aden u MOHSITHH Mmacca.
BElIECTBA YCIIOBUSIMU €€ CpencrtBa
peanusanuu HUKT
IIpe3enTanus
KomnuectBa n
MomnsipHas
macca
BEILECTBA.
4 Mounspasl | 3naTb/monumar | Llenenonaranue | @opmupoBanue Paspemienue 1.MotuBanus ITonsTHe 0
(23)| i 00BEM b u M03HAaBaTEIbHON KOH(DIMKTA Hay4yeHUs MOJIIPHOM
ra3os. - Xumuueckoe IUIAaHUPOBAHUE | LIENN VYnpasnenune IpEeIMETY o0beMe ra3os.
3aKoH nonamue: MOBEICHUEM XUMUS Hopwmanbubie
ABoOrajgpo | MOJSPHBIN napTHepa 2.Pa3BuBarb yCIIOBHSL.
00beM YMmeThb YyBCTBO Cnencrsue
- 6bIUUCTIAMD: rOpPAOCTH 32 3aKOHa
o POCCHICKYIO ABorajipo.
KOJINYECTBY XUMHUYECKYIO CpenctBa




(macce) HayKy KT
ra3o000pa3HOro 3.HpasctBeHHO | «MomnsipHbIi
BEIIIECTBA €ro -3TUYECKOE 00BEM
00BeM, 110 OlLICHMBaHHE rasos.
o0beMy 3akoH
ra3o00pa3HOro ABorajapo»
BEIIIECTBA €ro
KOJINYECTBO
(maccy).
5 Pemenne Ymerb CraButhb CpaBHuBarTh, dopmynupyer BricrauBaer Brinonnenue
(24)| 3amau ¢ MIPUBOHUTH ydeOHbIC eI | KIacCH(PHUIIMPOBATh U | COOCTBEHHOE coOCTBEHHOE YIPaXHEHUN C
UCIOJIb30B | pacuéThl Mo 0000mars paxTsl U MHEHHE U LEJIOCTHOE UCIOJIb30BaHU
aHHEeM dopmynam ¢ SIBIICHHS TIO3HIINIO MHPOBO33pEHUE | EM
MOHSITUN HCIOJIb30BaHHEM MOHATHUH:
«KOJMYECT | MOHSATHIA: J1/, «00BEeMY,
BO Mm, M, NA. «MOJIbY,
BEIIECTBA» «KOJMYECTBO
, BEIIIECTBAY,
«MOJISIpHAst «mMaccay,
Mmaccay, «MOJISIPHBIN
«MOJISIPHBI 00beM».
1 00BEMY,
«YUCIIO
ABorazipo»
6 O06001eHn | YMeTh OneHuBaroT Bri6upator Hanbosnee | Y4acTBYIOT B OBnanenue Pemenne
(25)| en MPUMEHSTh MPaBUIBHOCTh | A(PEKTUBHBIC KOJUIEKTUBHOM HABBIKAMH JUISL | 337124 U
CHCTEMATH | 3HAHWS, YMEHHS, | BBITIOJHEHHS CTIIOCOOBI pelIeHUs 00CyXIeHUU MPAKTHYECKOW | YIIpasKHEHUH.
3anus HABBIKH TIPH NecTBUS Ha 3a/1a4, KOHTPOIUPYIOT | pobIIeM, nesitenbHoctd | [lomroroska k
3HAHWH 10 | BBITIOJHCHHUH YpOBHE Y OLICHUBAIOT MPOSIBIISIFOT KOHTPOJILHOM
TeMe TPEHUPOBOYHBIX | aJeKBAaTHOU MIPOIIECCHH PE3YIBTAT | aKTUBHOCTH BO pabore.
«IIpocTbie | ynpaxxHEeHU U PETPOCTIEKTUBH B3aUMOJICICTBUM
BEIIECTBA» | 3aJIaHUIA. Oif OIICHKH JUTSL pEIICHUS
KOMMYHHUKaTHBHBI
X |
MO3HABATEIbHBIX

3a7a4




7 Kontpoas | YMerh [IpuHuMaroT u CamocTosiTen YUYUTBHIBAIOT Bripaxarot Kontpons
(26)| nas MPUMEHSTh COXpPaHSIOT bHO CO3Jal0T pa3Hble MHEHUSI U | aJIeKBAaTHOE 3HaHUH,
paGora Ne | 3HaHUA, yMEHUS, | YUeOHYIO AITOPUTM CTpEMSTCS K IIOHUMaHUe YMEHUH,
310 TeMe | HABBIKH MPH 3a1auy, JIeATETbHOCTH KOOpAMHAIIIHI MIPUYMH yCIIeXa | HAaBBIKOB,
«IIpocTeie | M3y4YeHUU TEMBI | IUIAHUPYIOT IIPU PELICHUU Pa3InYHBIX U Heyclexa MOJIyYEHHBIX
Bemectsay | «IIpocteie CBOM JICHCTBHUS npoosem MIO3ULIMH B y4eOHOI [IPU U3YYEHUHU
BEILECTBAY. B COOTBETCTBUM | pa3JIMYHOTO COTPYAHUYECTBE | JAEATEIIBHOCTH | JAHHOW TEMBI.
c xapakrepa CpencrBa UKT
MOCTaBJICHHOU OCHOBHBIX K. p. Ne3 1yac.
3ajauen u MTOHATUI
YCJIOBHSIMU €€
peanusanuu
TEMA Ne 4. COEAUHEHUSA XUMHNYECKHUX 2JIEMEHTOB (14 uacos).
1 | Crenenb 3HaTh dopmupo YMenue YmMenue PerynsBusmmeac®BnaidomeapHbie
(27)| oxucnenus | ompenencHue BAaHUE paborath ¢ COTPYAHHUYATH C COOCTBEHHQ£ABBIK AN TUEICHISI.
bunapuble | noHATHS MOHSATHUSA O y4eOHUKOM, yuHTelleM B NOMDRPMUNOBaEmeoe npakTrHemHine o
COCJIMHEHH | «CTEIEHb CTEIIEHU JIOTIOJIHUTEIILHO u coope MOHATUMIGPOBO33P ECHECIBHONEH U
sl METAJUIOB | OKUCJICHUS OKHCIICHU 1 nuTeparypou uHboOpMaIuu, MeTamiax, u OKHCJICHHUS.
u .YMeTh S u CIIyLIaTh €ro. CBOWCIBax Onpenenenue
HEMETAJUIO | ONpPEACIsITh MepUOINYECKOM Aprymentupyrd:1.3.4.6 CTETIeHU
B CTEICHb CHUCTEMOM CBOIO TMO3UIINIO PeryjasiTuBHbIE OKHUCJICHHS B
OKHUCJIEHHS 10 KOOPJIMHUPYIOT-€€ C OMHAPHBIX
bopmyiie MO3UIMH Map THAPOEMUPOBAHHE COCTMHEHUSIX.
BEILIECTBA U B COTPYAHUYECTBRHSATHS O Cocrapnenue
COCTAaBJISATH HEMeTaJuIax, . bopMyJibl
(dbopMyIIBI IO AJUTOTPOIUU UX OMHAPHBIX
CTEIICHU CBOMCBax COeIMHEHNI
OKHCJICHHS, P:1.3.4.6 o
Ymerb CTENEHU
- Ha3blIBAMY. OKHUCJIEHHUS,
OMHapHbIE o0umii croco6

COEMHEHHS IO
UX XUMHYIECKUM
bopmymam;
onpeoensimes.
CTEIeHb
OKHCJICHUS
HJIEMEHTOB B

WX Ha3BaHUA.
CpencrBa UKT
[Ipe3enTanus
«Crenenp
OKHCJICHUS




COCOAMHCHUSX.

3 | Oxcuapl. 3narb/monumar | 1.dopmupoBats | 1.DopmupoBath 1.CoBepmiercrBoBat | PazButue Okcuel 1
(28)| Jleryuune b yMEHHue YMEHHUE NPOBOAUTH | b YMEHHE BHYTpPEHHEN JeTyqne
BOJIOPOJIHBI | XMMHYECKOE YUYHUTHIBATh CpPaBHEHHE U JIOTOBapUBATHCA U MTO3ULINH BOJIOPOJIHBIE
e MIOHATHE! BbIJICJIEHHBIE KJIACCHU(PUKALUIO 110 | IPUXOIUTH K IIKOJIbHUKA Ha | COEMHEHUS:
COC/IMHEHU | OKCHUBI YUHUTETIEM 3aJIaHHBIM 00I1IeMy peIleHUIO B | YPOBHE CocraBnenue
s. YMmerb OpPUEHTHUPbI KpUTEPHSIM; COBMECTHOM IIOJIOKUTENIBHOT | XUMUYECKHUX
HA3b16aMY . NEICTBUS B JIESTENIbHOCTH; 0 OTHOLICHUS K | POpMYJI, UX
OKCH/JIBI 110 UX HOBOM 2.®opmHUpoBaTh y 2.Pa3BuBaTh ymMeHue | IIKOJIE, Ha3BaHUE.
dhopmynam y4eOHOM yYaluxcs MPOTYKTUBHO MMOHUMAaHUS CpencrBa UKT
onpeoenamy. MaTepualie B IIPEJCTABIECHHUE O pasperarb HeoOxonumoctu | [Ipesenranus
CTEIEHb COTPYJHUYECTB | HOMEHKIATYpE KOH(JIMKTHI HA YUEHHUS, «OKcHuIp»
OKHCJICHUS € C yUUTeJeM; HEOPraHUYEeCKuX OCHOBE yueTa BBIPAKEHHOI'O B
3JIEMEHTOB B 2. [InanupoBaTh | COEIMHEHUN; MHTEPECOB U npeodnagaHuu
OKCHJax CBOM JICUCTBUS MO3UILIMI BCEX €r0 y4eOHO-
B COOTBETCTBUU YYaCTHHUKOB; MTO3HABATEIIbHbI
C MOCTaBJICHHON X MOTHBOB H
3a1a4en u IIPEANIOYTEHUH
YCIIOBUSIMU €€ COIIMAIbHOTO
peali3aIym. crocoba
OLICHKH
3HAHUM;
4 | OcHoBanus | 3Hats/moHumar | Ilpunumatot u Camocrosren YUMTBIBAIOT pa3Hble | Beipaxkaror CocraB u
(29) b XumuyecKkue COXPAaHSIOT BHO CO3JAI0T MHEHUS U aJIeKBaTHOE Ha3BaHUE
nonamus: y4eOHYI0 AITOPUTM CTpeMsTCS K MOHMMAaHNE OCHOBAHM.
OCHOBaHM, 3ajady, JESATEIIBHOCTH KOOpJUHALNH npuuunH ycnexa | Mx
IEeJIOYH. IUTAHUPYIOT IIPU pelIeHNun Pa3IMYHbIX U Heycrexa KJ1accudukaril
Ymern CBOM JICUCTBHUS npobiem MIO3ULIUN B yueOHOI us.
-Ha3vleamo: B COOTBETCTBHU | Pa3JINYHOIO COTPYJIHUYECTBE nesitenibHOCTH | MIHAMKaTopsl.
OCHOBAHMS 110 UX | C Xapakrepa CpencrBa
dhopmynam MTOCTaBJICHHON OCHOBHBIX HUKT
-COCMaenaAmy: 3ajauen u MIOHATUH IIpesenTanus
XUMHYECKUE YCIIOBUSIMU €€ «OcHOBaHU»
(bopmyb peanuzanuu JL.O.
OCHOBaHHH; -
onpeoenamep:

OCHOBAHMUS 110 MX
dhopmynam




5 | Kucnotsr: 3uars/monumar | 1.dopmupoBats | 1.DopmupoBath 1.CoBepuienctBoBat | PazButue CocraB u
(30)| cocras, b -XUMHYECKOE | YMEHHE yMEHHE IIPOBO/IUTh | b YMEHHUE BHYTpEHHEH Ha3BaHHE
HOMEHKIIAT | noHAmue: YUUTHIBATh CpaBHEHHE U JIOTOBAapUBATHCS U MO3UIUU Kkucior. Mx
ypa. KHCJIOTA, BbIJICJIEHHBIE KJIACCHU(PUKALUIO 110 | IPUXOIUTH K IIKOJIPHUKA HA | KJIaccU(HKaIl
IEJI0Yb. yUUTENIEM 3aJJaHHBIM o0I1IeMy peIleHUIO B | YPOBHE usl.
Ymersn - OPUEHTHUPBI KPUTEPHSIM; COBMECTHOM MOJIOKUTENBHOT | THIMKATOpPBI.
Ha3vleamy: NeCTBUS B NeSITeIbHOCTH; o orHomeHus k | CpeacrBa
KHUCJIOTHI 110 UX HOBOM 2.®opmMHupoBaTh y 2.Pa3BuBarh ymMeHue | IIKOJIE, HUKT
dbopmynam - y4eOHOM yyaluxcst IPOAYKTUBHO MOHUMAaHHUS IIpe3enTanus
cocmaename: MaTepualie B IIPEJCTABICHUE O paspearb HeoOxonumoctu | «Kucmo
XUMHYECKUE COTPYAHUYECTB | HOMEHKJIAType KOH(JIMKTHI HA YYeHUs, TBD»
bopmyb € C yUUTEJEM; HEOPraHUYECKUX OCHOBE yueTa BbIpaxkeHHOro B | JL.O.
KHCIIOT - 2. [lnanupoBath | COeAMHEHUI; UHTEPECOB U npeodnagaHuu
onpeoenamo: CBOM JCUCTBUS IIO3ULUHI BCEX €0 yueOHo-
KHUCTIOTHI [10 UX | B COOTBETCTBUU YYaCTHUKOB; MO3HABATENbHBI
dbopMmyam. C IMOCTaBJICHHON X MOTHBOB H
3agaueit u PeINOYTeHUH
YCIIOBUSIMU €€ COLIMAIIBHOTO
peanu3aium. crocoba
OLICHKH
3HAHUH;
6 | Comm. 3unars/monumar | dopmupo YMenne YMenue PeryasBuBmmeac©snancCocras u
(31) b -XUMUUecKoe BaHUE paboTarth C COTpPYIHHMYATH C COOCTBEHHOEABBIKEHOMEHKIIaTypa
nouamue: CoJb. MIOHATHUSA O y4eOHUKOM, Y4MTEJIEM B NOKDRPMUNOBAEAIROE TPAKTHUCOIICH. 1
YMmerb COJISIX U JIOTIOJTHUTEIIBHO u cbope NOHATHMIOPOBO33pgrentel CocTaBlIeHNE
- Hazvleamp: 170. W TuTepaTypou uHpopManuu, MeTanjiax, u dbopmyn
COJIM 110 UX CBOICTBax " CJIyIIaTh €ro. CBOMCIBax coJieil.
dhopmynam MEePUOIUYECKON Aprymentupyrd®:1.3.4.6 CpencrBa
-cocmaenamp: CUCTEMOH CBOIO NTO3ULIMIO PeryjasiTuBHbIE UKT
XUMHYECKUE KOOPJIUHUPYIOT.€€ C Ipe3enTanus
bopmybl coneit MO3ULMH TapTHEPERMUpPOBaHKE «Comm»
; onpeodensimp: B COTPYAHUYECTBRHSITHS O JI.O.
COJIM 110 UX HeMeTalIax, .
dhopmynam AUTOTPOTIUU UX
CBOMCIBax
P:1.34.6




7 | Kpucramum | 3HATH TUTIBI 1.®opmupoBats | 1.dopmupoBaTh 1.CosepmienctBoBar | Pa3Butune Bemectpa
(32)| ueckue KPUCTAJUIMYECKU | YMEHHE YMEHUE NPOBOANTH | b YMEHHE BHYTpPEHHEN MOJIEKYJIIPHOT
PEILETKH. X PELIETOK. YYUTBIBATh CpaBHEHME U JIOTOBapUBAThLCS U MO3ULIUU O CTPOEHHUS.
YMmerb BbIJICJIEHHBIE KJIACCU(PUKALUIO 110 | IPUXOIUTH K IIKOJIbHUKA Ha | 3aKOH
XapaKkTEepPU30BaTh | YUUTEIEM 3aJaHHbIM 00I1IeMy PEILICHHIO B | YPOBHE IIOCTOSIHCTBA
U OOBSACHATD OpPUEHTHUPBI KpUTEPHSIM; COBMECTHOM IIOJIO’KUTENIBHOT | BEILECTB.
CBOMCTBa NCUCTBUS B JESTEIbHOCTH; 0 oTHOWEHMS K | Monekynapuol
BEILIECTB Ha HOBOM 2.®opmMHupoBaTh y 2.Pa3BuBarh ymMeHue | IIKOJIE, €, UOHHbIe,
OCHOBAaHUM BUJA | y4eOHOM y4aIuxcs IIPOYKTUBHO ITOHVMAHHUS aTOMHBIC U
XUMHUYECKOU MaTepualie B IIPEJCTABICHUE O paspearb HEOOXOIMMOCTH | METAJUIMYECKU
CBSI3M U THIIA COTPYAHHUYECTB | HOMEHKJIAType KOH(IMKTHI HA YYEHU, e
KPUCTAJUIMYECKO | € C YUUTEIIEM; HEOPraHUYECKUX OCHOBE yueTa BBIPQXEHHOI'O B | KpUCTaJLIN4EC
1 pemETKH. 2. [InaHupoBath | COEAMHEHUH; UHTEPECOB U npeolnajaHuy | KUE PEeIIeTKH.
CBOM JICHCTBUS MO3UIUH BCEX €ro y4eOHO- CpencrBa
B COOTBETCTBUU YYaCTHHKOB; nosHasarenpHel | KT
C ITOCTaBJICHHOMN X MOTHBOB U [IpesenTanus
3ajadei u npennoutennu | «Kpucramue
YCIIOBUSIMU €€ COLIMAIIBHOTO CKue
peanu3anum. croco0a PEIIETKN
OLICHKH
3HAHUH;
8 | Uucrsie 3HaTh CraBdr u [IposiBnsiroT bopMynupyroT ®opmuposanue | Ilonsartue o
(33)| BemiecTBa M | ompenencHUe GopMyIHMPYIOT | YCTOMUYUBBIN COOCTBEHHOE OTBETCTBEHHOI' | YACTOM
CMECH. MOHATUHN npobiemy y4eOHO — MHEHUE U MO3ULIMI0, | O OTHOUIEHUS K | BEILECTBE U
«UYUCTBIE YPOKa, II03HABATENbHbBIN 3aJ1al0T BOIIPOCHI, YYEHHIO CMECH, UX
BELIECTBAY , CaMOCTOSITEJIbH | MHTEPEC K HOBBIM CTOAT MOHSTHbBIE UCIIOJIB3YS OTJIINYHE.
«cMecu», uX 0 CO3JAI0T 3HAHUAMH JUI TapTHEpa CIEUaJIEHO [Tpumepsl
OTIINYHE. AITOPUTM croco0aM pelieHus: | MOHATUSA nosoOpaHHble | cMece.
YMmerb NEATEIBHOCTH | 3aJa4 CpEICTBa. CriocoOsl
pazianuaTh IIpU pEIICHUU YMmenue paznenenus
OJTHOPOJIHBIE U poOIEeMBI OLICHUTH CMECEH.
HEOJITHOPOJIHbIE | paboTaTh 1O CTeNeHb ycnexa | 3HaueHue
CMECH, IJ1aHy, WIM HEyClleXa | CMecel B
pa3neATh Ux; cBOEH NIPUPOJIE U
3HauYEHHE cMecei JEATEIIBHOCTH | )KU3HH
B IIPUPOJIE U YelioBeKa.
KU3HU YEJIOBEKA. CpencrBa

HUKT




[Ipe3enTanus
«Hucteie
BEIeCTBA U
cmec» JL.O.

9 | IpakTtuue | 3HaTh npaBwia | [IlpuHUMarOT 1 CamocTosiTen YUYUTBIBAIOT pa3Hble | Beipaxarot Paznenenue
(34)| ckas oOparieHus ¢ COXPaHSOT BHO CO3/Ia0T MHEHHS U aJICKBaTHOE OJTHOPOIHBIX
padora Ne2 | ntaGopaTOpHbIM | y4eOHYIO aJITOPUTM CTpEMSTCS K IIOHMMAaHHE U
Ouncrka o0opynoBaHHeM, | 33j1ady, JeSITEIIbBHOCTH KOOpAUHALUU IIPUYUH ycClieXa | HEOAHOPOIHbI
3arpsi3HEHH | CIIOCOOBI IUIAHUPYIOT IIPY PEIICHUN pa3IMYHBIX U Heycnexa X cMecel,
oi pasneneHus CBOM JICUCTBHUS npoosem MIO3ULIMH B y4eOHOI pabora c
[IOBApPEHHO | OJHOPOJHBIX B COOTBETCTBHH | Pa3IMYHOIO COTPYIHUYECTBE JESATEeIbHOCTH | 1a00paTOpHBI
U conun CMECEH. c Xapakrepa M
YMmerb IIOCTaBJICHHON OCHOBHBIX o0opyZ0BaHMe
MPOBOJUTH 3aga4el u HOHATUH M.
pazneseHuemM YCIIOBUSIMHU €€ [IpakTnueckas
cmeceit peanuzauuu pabora Ne 2 1
¢bwibTpOBaHUEM yac.
u
BBIIIAPUBAHUEM.
10 | MaccoBas | 3narh IIpurumaror n Camocrosren YUMTBIBAIOT pa3Hble | Beipakaror MaccoBas u
(35)| 1 0OBEMHas | OIpeneneHue COXPAaHSIOT BHO CO3JAI0T MHEHUS U aJIeKBaTHOE 00bEMHAs
JIOTTN MaccoBOM 101 | yueOHy0 AITOPUTM CTpeMSTCS K MOHMMAaHNE JI0JIU
KOMIIOHEHT | pacTBOPEHHOIO | 3ajady, JESATEIIBHOCTH KOOpJUHALNH IIPUYUH yClleXa | KOMIIOHEHTOB
OB CMecHU BELIECTBA. IUTAHUPYIOT IIPU pelIeHun Pa3IMYHbIX U Heycrexa cMecH
(pactBOpa). | Y™MeTh CBOM JEHCTBHUS npobiem NO3ULIUI B yueOHOI (pactBOpa).
BBIUYUCIIATD B COOTBETCTBHU | Pa3JIMYHOIO COTPYJIHUYECTBE nesTeNbHOCTH | Pacuérsl,
MacCOBYIO JIOJIO | C Xapakrepa CBSI3aHHBIE C
B pacTBOpe U MIOCTaBJICHHON OCHOBHBIX UCIOJIb30BaHU
00BEMHYIO JIOMTI0 | 3a7auei u MIOHATUHN €M IOHATUA
raszax. YCIIOBUSIMU €€ «J10JIS».
peanmzanuu
11 | Pemenue Ymers pemats OnenunBaroT Bri6upator VYyacTBy1OT B OBnanenue Pemrenune
(36)| pacuérHbIx | 3amaum, C NPaBWIBHOCTh | Hauboee KOJUIEKTUBHOM HaBBIKaMM JUIsl | 33734 U
3aJa4 Ha WCIOJIb30BaHUEM | BBITTOJIHEHUS 3¢ dexTruBHbIE o0CyXJIeHUU MPAKTUUECKON | yIpasKHEHHH
HAXO0XJIEHU | MOHATUI JeNCTBUS Ha CIOCOOBI pelieHust | mpodiem, JIESITEIBHOCTU | HAa pacyér
€ MaccoBOW | MaccoBasi U ypOBHE 3ajad, MPOSIBIIIOT MaccoBOH U
u 00bEMHAs TOJM. | a/IeKBaTHOM KOHTPOIUPYIOT U aKTUBHOCTH BO 00BbEMHOM
00BbEMHOMN PETPOCTIEKTUBH | OLICHUBAIOT B3aUMOJICHCTBUHI JI0JIH,




nosen OU OLICHKU MPOIECCUU JUISL pEIIeHUst HaX0XKJICHUE
CMECH. pe3yabTar KOMMYHHUKATUBHBIX MacChl WA
U TI03HABaTENIbHBIX 00BEMa
3a1a4y KOMITOHEHTA
CMECH.
12 | IlpakTnye | YMeThb enenonaranue | @opmMupoBaHue 1. IlnanupoBanue 1.MoTtuBanus 3akperuieHue
(37)| ckas MPUTOTaBIUBATh | U M03HABATEIHHOU MPaKTUYECKOU Hay4YeHUS TEOPETUYECKU
padora Ne3 | pacTBop C IUTAaHUPOBAHUE | IIeNU pabote 1o peIMeTy X HaBBIKOB B
[IpuroroBn | onpeneneHHo npeameTy XUMUS petieHuu
€HHUE MacCOBOH HoJei 2.Pa3penienue 2.Pa3BuBath 3a7a4 Ha
pacTBopa ¢ | pacCTBOPEHHOTO KOH(DIUKTA YYBCTBO HAXO0XKICHUE
Omnpenesi€H | BEIECTBA; 3.YnopaBnenue rOpJIOCTH 3a MacCOBOH
HO pemiarb 3a1aun MOBEJICHUEM POCCHICKYIO JI0JIN
MaccoOBOI Ha OIpeJielIieHre napTHepa XUMHYECKYIO pacTBOPEHHOT
J0JIen MacCOBOM J10JIH HayKy 0 BEILIECTBA U
PacTBOPEHH | U MacChl 3.HpaBcTBEHHO | MPUTOTOBICHU
oro pPacTBOPEHHOTO -3THYECKOE € pacTtBopa
BEILIECTBA. | BEIECTBA. OIICHUBAHUE COJIU C
OnpeIeIEHHON
JoJIen
pacTBOPEHHOT
0
Bemecrsa. 11
p.
Ne3 1uac.
13 | O600meHn | Ymertn OnenuBaroT Bribupator VY4acTByIOT B OBnanenue [loBTOpEHME,
(38) emn npumensaTs 3YH, | npaBunsHOCTh | Hanbosee KOJUJIEKTUBHOM HaBBIKAMHM JIJIsT | 00OOIICHHE U
CUCTEMATHU3 | MOJyYEHHBIE MPU | BBINIOJHEHUS 3¢ (eKTUBHbIC 00CyXIeHUU MPaKTUYECKON | cucTeMarusarl
anust W3YUYEHUU TEeMbl | JIEWCTBUS HA CIOCOOBI pelieHust | mpooem, JeATeTLHOCTH | Wsl 3HAHUH 1O
3HaHuii o | «CoenuHeHus YpOBHE 3a/ady, MPOSIBIISIIOT JTAHHOM TeMe.
TeMe XUMUYECKUX aJICKBaTHOM KOHTPOJIUPYIOT U aKTUBHOCTH BO
«CoelMHEH | 3JIEMEHTOBY. PETPOCIEKTUBH | OLIEHUBAIOT B3aUMOJICHCTBUU
us O OIIEHKH MPOIIECCUN JUTSL peIeHUs
XUMUYECKU pe3yabTatr KOMMYHHUKATUBHBIX
X Y MTO3HABATENIbHBIX
AJIEMEHTOB 3a1a4

»




14 | KouTpoab | YMeThb CraButh CpaBHuBarTh, dopmynupyer BricrauBaer CpencrBa
(39)| nan IIPUMEHSATh yueOHbIe IIeNid | Kilaccu(puuupoBars | COOCTBEHHOE COOCTBEHHOE HKT K,p. Ned4
padora Ne | 3HAHMS, yMECHUSA 1 00001maTh (hakTel | MHEHHE U MO3ULMIO | LIEIOCTHOE 1 gac.
4 110 TEME | M HaBBIKHU B X0JI€ U SIBJICHUSI MHPOBO33pEHUE
«COeMHEH | U3YUYCHMS TEMBI
usa «CoenquHeHus
XMMHYECKU | XUMUYECKUX
X 3JIEMEHTOBY.
JJIEMEHTOB
»
TEMA Ne 5. UBMEHEHUSA, TIPOUCXOJAINUE C BEHIECTBAMM (11 yacoB).
1 | Xumuueck | 3HaTh CraBdar u [IposiBnsiroT (bopMyIHpyYOT ®opmupoBanue | XuMHU4YeCcKas
(40)| ue peakiuu | OnpenencHue GopMyIHUPYIOT | yCTOMUYUBBIN cOOCTBEHHOE OTBETCTBEHHOI' | PEaKLHs.
U YCJIOBUSL | MOHSTHS npobiemy y4eOHO — MHEHHE U MO3ULMIO, | 0 oTHOIIEHUS K | [Ipu3Haku u
ux «XUMHUYECKas YPOKa, II03HABATEIbHbBIN 3aJ1al0T BOIIPOCHI, YYEHHIO yCIIOBUS
IIPOTEKAaHU | PEaKLHs, CaMOCTOSITEJIbH | MHTEPEC K HOBBIM CTOAT MOHSITHbBIE UCIIOJIB3YS IPOTEKaHUS
A. IIPU3HAKHU U 0 CO3JAI0T 3HAHUAMH JUIs TapTHepa CIEeUaJILHO XUMHYECKUX
YCIIOBUS JITOPUTM croco0aM pemeHus | OHSATHS 1o100paHHbIe | peakUuil.
BO3HUKHOBEHMs | ACITEIBHOCTH | 3a7a4 CpeICTBa. OK30TEpMHUUEC
U TEUEHUS IIpU PEIICHUU YMmenue Kue
XUMHYECKUX poOIeMBI OLICHUTH U
peakuuii, TUIIBI paboTars 1o CTENEeHb yCIexXa | SHJI0TepMHUEC
peaxuii 1o IJIaHy, WIM Heyclexa | Kue
MOTJIOLIEHUIO CBOEH peaKuum.
WJIH BBIIETICHUIO nesitenbHocT | Cpencra
DHEPIHUH. UKT muck K.
u M.
2 | 3akoH 3HaTh OreHnBarOT BriGuparot VYyacTByIOT B OBnaneHue 3akoH
(41)| coxpaneHu | ompejeneHue NPaBWIBHOCTh | Hauboiee KOJUIEKTUBHOM HAaBBIKAMM JUISl | COXpaHEHMS
sl Macchbl XUMHUYECKUX BBITIOJTHEHUS 3¢ dexTrBHbIE 00CyXJIeHUU MPAKTUYECKON | Macchl
BELIECTB. YpaBHEHUH, NENCTBUS Ha CMOCOOBI pelieHust | mpooiem, JIESITEIIBHOCTH | BEIIECTB.
XVAMHYECK | 3HAYCHHE YPOBHE 3ajad4, NPOSIBJISIIOT [TonsTHE O
ue ko3 dumenTa B | ageKBaTHOM KOHTPOJIUPYIOT U aKTUBHOCTH BO XUMHYECKOM
YPaBHEHHUS. | XUMUYECKHUX PETPOCTIEKTUBH | OLICHUBAIOT B3aUMOJICHCTBUHI ypaBHEHUH.
YPaBHEHUSX. Ol OLICHKH IIPOLIECCUH JUISl pELIEHUS 3HaueHue
Ymerb pe3ynbTat KOMMYHHUKaTHBHBIX WHJIEKCOB U
COCTaBJIATh U TIO3HABAaTEJIbHBIX K03 urreHT
ypaBHEHUs 3a/1a4 OB.




peakuui Ha CocraBienue
OCHOBE 3aKOHa ypaBHEHUI
COXpaHEHUs XUMHUYECKU
MACCBHI BEILIECTB, pEaKuurid.
paccTaBiIsATh CpencrBa
KOX(PUIHCHTHI. HUKT
JIUCK
K. u M.
[Ipe3enTanus
«3aKoH
COXpaHEeHUs
MacChbl
BEILECTB.
XUMUYECKHE
YpaBHEHUS»
3 | Peakmun 3HaThL Dopmupo YMmenue YmMmenue PeryasBuBmmeacOsnanKnaccuduxarg
(42)| paznoxxeHu | onpejaeneHue BaHHE paboTats ¢ COTPYAHMYATH C COOCTBEHHGEABBIK M JUIS
A. peakumii ITOHATHUSA y4eOHUKOM, Y4MTEJIEM B NIOKDRPMUNOBAEAIROEC IPAKTUXUMUYECKUX
pa3NoXKEeHUs U peakuuu JIOTIOJIHUTEIILHO u coope MOHATUMIGPOBO33PEEAEEIT PEAKLINIA 110
COCUHEHUS. pa3inoxeH 1 IUTepaTypon UHpOpMaLIUK, MeTajiax, u YUCILy
YMerb omiinyath | usd u CIIyLIaTh €ro. CBOWCTBax U COCTaBy
peakuuu MIEPUOIUYECKON Aprymentupyrd:1.3.4.6 VCXOJHBIX U
Pa3IOXKEHUS U CUCTEMOH CBOIO NTO3ULIMIO PeryjasiTuBHbIE MOJIyYUBIIHUXC
COEIMHEHHUS OT KOOPAMHUPYIOT €€ C A
JPYTHUX THIIOB, NO3ULIUU NapTHEPEEMUPOBaHUE BEIIECTB.
COCTAaBJISATh B COTPYIHUYECTBBHATHSA O CpencrtBa
ypaBHEHHS HEMETAIaX, . UKT
peaKuuii TaHHOTO AJUIOTPOIIUU UX [Ipe3enranus
THIIA. CBOMCIrBax « Tunet
P:1.3.4.6 XUMHUYECKUX
peaxkuui »
JL.O.
4 | Peakuuun 3HaTh 1.®opmupoBars | 1.DopmupoBaTh 1.CoBepmiencrBoBar | PazButue CymiHocTtb
(43)| coenunenun | onpexneneHue YMEHHE YMEHHE [IPOBOJUTH | b YMEHUE BHYTpEHHEU peakuuii
A peaxuii YUUTHIBATh CpPaBHEHME U JIOTOBapUBaThCA U MTO3ULIUH COCIMHEHUS U
COE/INHEHHS. BBIJICJICHHBIC KJ1acCcU(UKALMIO IO | IPUXOAUTH K IIKOJIBHUKA HA | COCTaBJICHHE
YMerb OTIINYaTh | yUUTEIIEM 3alaHHBIM 00ILleMy pEIICHHIO B | YPOBHE peakuuii
peakuuu OpPUEHTHUPHI KpUTEPHUSIM; COBMECTHOMN ITOJIOKUTENIBHOT | JAHHOT'O THIIA




COEIMHEHUHN OT NEUCTBUSI B JIeSITeIIbHOCTH; o otHomeHust Kk | CpencrBa
JIpYrUX THUIIOB HOBOM 2.®opmHupoBaTh y 2.Pa3BuBaTh yMeHuUE | IIKOJIE, UKT
peakLuid, y4eOHOM y4almxcs IPOAYKTHUBHO MTOHUMAaHUS [Ipe3enTanus
COCTaBIIAATh Marepuaie B MIPE/ICTAaBICHHUE O paspemiarb HeoOxoaumocTu | « Tumbl
ypaBHEHUS COTPYJHUYECTB | HOMEHKIATYpE KOH(JIMKTHI HA YUEHHUS, XUMHUYECKUX
peakuuii JaHHOTO | € C YUUTENeM; HEOPraHUYECKUX OCHOBE yueTa BBIPOKEHHOIO B | PEAKLIUM »
THMA 2. IlnanupoBatTh | COCTUHECHUI; HMHTEPECOB U npeobnamannn | JIL.O.
CBOM JICUCTBUSA MO3UILINI BCEX €r0 y4eOHO-
B COOTBETCTBUU YYaCTHUKOB; IT03HABATEIIbHbI
C IOCTABJICHHOM X MOTUBOB U
3a1a4en u MIPEANIOYTEHUH
YCIIOBUSIMU €€ COIIMATILHOTO
peau3aimm. crocoba
OIICHKH
3HAHUH;
5 | Peakuun 3HaTh [Ipunumaror u Camocrositen YUMTBIBAIOT pa3Hble | BeipaxkaroT CyuiHocTtb
(44)| 3amertieHus | onpeaeacHNe COXPaHSIOT BHO CO3/AI0T MHEHUS U aJICKBaTHOE peakiuii
peakiuii Y4eOHYIO ITOPUTM CTpEeMSITCS K MMOHUMaHUE 3aMeIIeHHUS,
3aMEILECHHUS. 3ajauy, JIeATEITIbHOCTH KOOpJIMHALUU MIPUYMH yCIIeXa | COCTaBJICHHE
YMeTb oTIMYaTh | IIAHUPYIOT MIPU PEIICHUN Pa3IUYHBIX U Heycrexa peakiuii
peakuuu CBOM JICHCTBHUS npobiem MO3ULIUH B y4eOHO JTAHHOTO THIIA.
3aMEeIIeHUs OT B COOTBETCTBUH | Pa3IMYHOTO COTPYAHUYECTBE nestensHoctn | CpencrBa
JIpYTUux TUIIOB c Xapakrepa UKT
peaKkuui, 3HaTh IIOCTaBJICHHOM OCHOBHBIX IIpe3enTanus
YCJIOBUS TEUEHHUs | 3aJlaue U MTOHATUI « Tunsl
U YMETh YCJIOBHSIMU €€ XUMHUYECKUX
COCTAaBJISITh peanuzanuu peakuui »
YpaBHEHHUS JI.O.
peaxkuuin
B3aMMOJICHCTBUS
METaJlIOB C
pacTBOpaMu
KHCIIOT U COJIEH,
WCITIOJIB3YSI PSIT
AKTUBHOCTHU
METAJIJIOB.
6 | Peakuuu 3HaTh [Ipunumator u Camocrositen YUHUTBIBAIOT pa3Hble | BeipakaroT CyurHocTtb
(45)| obmeHna. OTpe/IeIICHIE COXPaHSIIOT BHO CO3/1a0T MHCHHS U aJIeKBaTHOE peaxiuii




peakuuii oOMeHa | yd4eOHYO AJITOPUTM CTpPEeMSTCS K MMOHUMaHUE oOMeHa u
u 3ajauy, JeATETbHOCTH KOOpAMHAIIIHI MPUYHH yCIIeXa | COCTaBJICHHE
HEUTpaJIM3ally, | IUIAHUPYIOT IIPU PELICHUU Ppa3JInYHBIX U Heyclexa ypaBHEHUI
yCaoBuUs CBOM JICHCTBHUS npoosem MIO3ULIMH B y4eOHOI peakuuin
MIPOTEKAHU B COOTBETCTBUM | pa3JIMYHOTO COTPYAHUYECTBE JIeATEIbHOCTH | JaHHOI'O THIIA.
peaxiuii oomMeHa | ¢ Xapakrepa Peaxnus
JI0 KOHIIA. ITOCTaBJICHHON OCHOBHBIX HEeHTpanu3anu
YmMmers oTiMuarh | 3aa4ed U MTOHATUI u. YcnoBus
peaxkiuy OOMEeHa | YCIIOBHUSIMU €€ TEYEHUS
OT JIPYTUX TUIIOB | peajau3aluu peakiuit
peakiuu, MEXKTY
COCTaBJIATh pacTBopamMu
ypaBHEHUS KHCJIOT,
JTAHHOT'O THIIA, menovueii u
ONPEIENAT coJie 10
BO3MOKHOCTb KOHIIa.
MPOTEKAHU CpencrBa
peakiuii oomMeHa HUKT
JI0 KOHIIA. [Ipe3enranus
«Tuner
XUMHUYECKHX
peaKuuii »
JL.O.
7 | Tumnbr Ymers CraBdr u [IposiBnsiroT bopMynupyroT @opmupoBaHue | XHUMHUYECKHE
(46)| xumuuecku | xapakmepuzoeéa | GOPMYIUPYIOT | YCTOWUYMBBIH COOCTBEHHOE OTBETCTBEHHOI' | CBOMCTBA
X peaKIil | mb: XUMUYECKUE | TIPOOIEMy y4eOHO — MHEHUE U MO3UIHUI0, | O OTHOWIEHUS K | BOABL THUIbI
Ha CBOMCTBa BOJBI; | YPOKa, M03HABATEJIbHBIN 3a/1aI0T BOIIPOCHI, YUYEHUIO XUMUYECKUX
npuMepe COCTaBJISATh; CaMOCTOATENIbH | UHTEPEC K HOBBIM CTOSIT TIOHSITHBIC UCIIONB3YS peakIuii o
BO/IBI. ypaBHEHUS 0 CO3JIal0T 3HaAHUSIMU JUIsl IapTHEpa CIIEUATIbHO YUCITY U
XUMHUYECKUX ITOPUTM croco0aM pemieHus: | OHSITHS nolo0paHHBIE | COCTaBY
peakiuii NEesATEeNbHOCTH | 3a7a4 CpencTBa. HCXOJHBIX U
XapaKTepU3yoIl | TIPH pelicHUN YMmenue MOy YE€HHBIX
WX XUMHUYECKHE | IPOOIIEMBI OLICHUTH BEIIIECTB.
CBOICTBA BOJIBI M | paboTaTh 1O creneHs ycnexa | Cpencrsa
ONpEeNIENATh UX MJIaHy, umu Heycnexa | UKT
THII. cBOeH Buneodparme
JEeATETbHOCTH | HT

MIpEe3eHTalus




«Boma»

JI.O.
8 | Pemenue Ymern OueHnBarOT Bri6uparot VYyacTByOT B Osnanenue AJroputm
(47)| 3amau o BBIYUCIIATH 10 MpaBWILHOCTL | Haubosee KOJIJIEKTUBHOM HaBBIKAMM ISl | PEILICHUS
XUMUYECKH | XUMUYECKUM BBIIIOJIHEHUSA s¢dekTruBHbIC o0CyKJIeHUU MIPAaKTUYECKON | 3a/1a4 1o
M ypaBHEHUSIM JEUCTBUS Ha CHOCOOBI pemieHust | mpooieM, JIEATETLHOCTH | YpaBHEHUSIM
ypaBHEHUsl | Maccy IO YpPOBHE 3ajady, HPOSIBIISIFOT peakuuii
Ha U3BECTHOMY aJIeKBaTHOM KOHTPOJUPYIOT U AKTUBHOCTH BO Cpenctsa
HaxOXKJEHU | KOJMYECTBY PETPOCIEKTUBH | OLIEHUBAIOT B3aUMOJICHCTBUU UKT
e BEILIECTBA, Ol OLICHKH MPOLIeCCUU JUTSL peleHust [Ipesenranus
KOJIMYECTB | BCTYIHBILETO pe3yabTat KOMMYHUKaTUBHBIX «Pemienue
aMaccel U | WK Y TI03HABATEJIbHBIX 3a1a4
o0BEMa MOJTyYaroIerocs 3a1a4 o
BEILIECTBA. | B PE3yJbTaTe XUMUYECKUM
peakuuu, u YpaBHEHUSIM»
HA000POT.
9 | Pemenne YmMmeTs peniathb O1eHnBaroT Bribuparot Y4acTByIOT B Osagenue Brruncnenue
(48)| 3amau o pacyETHbIe MpaBWIBLHOCTh | Hanbosee KOJUICKTUBHOM HaBBIKAMHU IS | 110

XUMHUYECKHU | 33Ja4u Ha BBINIOJIHEHUS 3¢ (eKkTUBHbIC 00CyXIeHUU MPaKTUYECKON | XUMUYECKUM
M BBIYHCIICHUE JENUCTBUS Ha CIOCOOBI pelieHust | mpooem, JIeATETLHOCTH | YpaBHEHUSIM
YPaBHEHHS | MACCHI WX YpOBHE 3a/ady, MPOSIBIISIIOT Macchl,
M Ha 00BpéMa aJICKBaTHOM KOHTPOJUPYIOT U AKTUBHOCTH BO 00BbEMa i
HaxO0XJEHU | MPOAYKTOB PETPOCIEKTUBH | OLIEHUBAIOT B3aUMO/ICCTBUU KOJIMYECTBA
€ Macchl peaKIuu 1o O OIIEHKH MPOIIECCUU JUTSL peleHus OJTHOTO U3
W yKa3aHHOW Macce pe3yabTat KOMMYHUKaTUBHBIX MIPOJIYKTOB
o0bEMa Wi 00bEMY 1 TIO3HAaBaTEJbHbIX peaxkuuu 1no
MPOJIyKTa | UCXOJHOTO 3a1a4 Macce
peakimu BEIIECTBA, OJTHO HCXOJTHOTO
mno U3 KOTOPBIX BEIECTBA U
W3BECTHOU | COAEPKUT BEILIECTBA,
Macce Wik | MPUMECH. COZEPIKALLETO
00BEMY ornpeAenEHHy
HCXOJIHOTO 10 JI0JII0
BEIIIECTBA, MpUMeECeH.
cozeprKalll [Ipesenranus
€ro «Pemenne




MIPUMECH. 3a1a4y
o
XUMHUYECKUM
ypaBHEHUSIM»
10 | O606meHn | YMeTh [IpuHumarot u CamocTosiTen YUYUTBIBAIOT pa3Hble | Beipaxarot [ToBTOpEHUE 1
(49) en MPUMEHSTh COXpPaHSIOT BHO CO3/JAI0T MHEHUS U aJIeKBaTHOE cucTeMaru3all
CUCTEMAaTH | 3HaHUS, YMEHUsS | yueOHYIO AITOPUTM CTpEMSTCS K IIOHUMaHUe Ysl 3HAHWM,
3arus Y HaBBIKU TIPU 3a/1auy, JIeATETbHOCTH KOOpAMHAIIIHI MPUYHH yCIiexa | YMEHUH U
3HAHWM 110 | BBINOJIHEHUH IJIAHUPYIOT IIPU PELICHUN Pa3JInYHBIX U Heyclexa HAaBBIKOB,
TeEME TPEHUPOBOYHBIX | CBOM JAEHCTBHS npo0iem MO3ULUH B y4eOHOM MOJIYYEHHBIX
«M3MeHeH | 3ajaHuii U B COOTBETCTBUM | pa3JIMYHOTO COTPpYAHUYECTBE JEATEIbHOCTH | IIPU U3YYCHUH
us, YIPa)KHEHUN. c Xapakrepa JTAHHOW TEMBI.
MIPOUCXOS MIOCTaBJICHHON OCHOBHBIX
mue ¢ 3aga4en u MIOHATUI
BEILIECTBAM YCIIOBUSIMH €€
u. peaiuzanuu
11 | Koutpous | Ymersb CraButh CpaBHUBaTB, dopmynupyer BricrauBaer KonTponb
(50)| nast IPUMECHSTh y4eOHBIC [IETH | KIIACCU(PUITUPOBATh | COOCTBCHHOE coOCTBEHHOE 3VH,
paborta 3HAHUSI, YMEHUS 1 0000marh GakTel | MHEHHE U MO3UIUIO | IIETOCTHOE MOJIYYECHHBIX,
NeS no Y HaBBIKH, U SIBJICHUS MHUPOBO33PEHUE | MPU U3YUCHUU
TeMe MOJIyYEHHBIE B JTAHHOM TEMBI.
«3MeHeH | xoae u3y4yeHus KonTponbsHas
us, TEMBI pabora Ne 5 1
npoucxons | «M3menenus, yac.
ue ¢ IIPOUCXOASIIUE C
BELIECTBAM | BELIECTBAMMUY,
w». MIPU BBIIIOJIHEHUH
KOHTPOJIbHOM
paboThI.
TEMA Ne 6. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB DJIETPOJIMTOB (18uacos).
1 | PactBopen | 3nath CraBuTth CpaBHUBaTD, VYyacTBy1OT B OBnaneHue PactBopsI.
(51)| me. omnpeneneHue y4eOHBIC 1IeN | KIAaCCU(UIIMPOBATh | KOJJIEKTHBHOM HaBbIKamu i1 | ['mapatsl.
PactBopum | mousTus 1 0000marh GakTel | 00CYKIEHUU npaktuueckor | Kpucramnorua
OCTh «pacTBOPBI», U SIBJICHUSI npooiem, NEeSTEIbHOCTH | pat
BEILIECTB B | MPU3HAKU MPOSIBIISIIOT bl. TernnoBbie
BOJIE. XUMHUYECKOT0 AKTUBHOCTH BO SIBJICHUS TIPU
B3aUMOJICUCTBUS B3aUMOJICHCTBUU pPacTBOPEHUH.




npu IUIs peLIeHus Hacsblennsle,
pacTBOpPEHUH, KOMMYHHUKaTUBHBIX HEHACHIIIEHHBI
YCIIOBUS ¥ 1103HABaTEIbHBIX eu
pacTBOpPEHUS 3a1a4y IIEPEHACBHILIEH
BEILIECTB B BOJIE, HbIE
KJIacCcU(UKALTUIO PacTBOPHI.
pPacTBOPOB. CpencrBa UKT
Huck K. u M.
JLO.
2 | Dnektponmu | 3Harb/monuMat | [IpuHuMaroT u YmMenue Ymenue PeryasBuBnzaeacOBia ¢ DHeK TpOIUThI
(52)| Tnyeckas b XumMuyecKue COXPAHSIOT paboTats ¢ COTPYJIHUYATH C COOCTBEHHQEABBIKAMU JTISI
JMCCOLUALl | HOHAMUA! y4eOHYI0 Y4eOHUKOM, yuuTeneM B NOKDRPMUNOBAETIR0E TPAKTMHEBROKTPOIUT
usl. AIIEKTPOJIUT U 3ajauy, JIOTIOTHUTEIBHO u coope MOHTUMIOPOBO33pgIentelIbHAdExaHn3M
OCHOBHBIE | HE3JIEKTPOJIUT; IUTAaHUPYIOT i muTepaTypoit UHpOpMaLUY, MeTaiax, u JMCCOLMAIIH
MIOJIOKEHU | AJIEKTPOJIMTUYEC | CBOM JIEHCTBUS u CIIyIIaTh €ro. CBOMCIBaX BEIIIECTB C
i Kas B COOTBETCTBUHU | MEPUOIUYECKOMN Aprymentupyrdt:1.3.4.6 pa3IMYHbIM
TEOpuun JCCOLMAITNS, C CUCTEMOM cBoto no3unuio PeryasituBubie TUIIOM CBSI3H.
AJIEKTPOSIU | CHUJIbHBIN IIOCTaBJICHHON KOOPAMHUPYIOT:€€ C Crenenn
TUYECKOM | JIEKTPOJIHT, 3ajaueil u HO3ULIMHU MapTHAPORMUPOBaHHE JIEKKTPOJIUTH
aucconuar | ciaOblid YCIIOBUSIMU €€ B COTPYIHUYECTBBHATHS O YECKOU
uH. JJIEKTPOJIUT, peanu3anuu HeMeTaax, . JMCCOLMAIIH
MOHUMAaTh JJIOTPOTIUU UX U
CYILIHOCTb CBOICTBax KJIaccupuKaIu
nporecca P:1.3.4.6 s
IIEKTPOJINTUYEC JJIEKTPOJIUTOB.
KOU [Ipesenranus
JUCCOLUALINY. «ONEKTPOIUTU
yeckast
JHMCCOLALIUS.
3 | Hucconma | 3naTh 1.®opmuposare | 1.dopmupoBaTh 1.CoBepmiencTBoBar | Pazsutue ONEeKTpOoNINTHY
(53)| ums orpesiesieHHe yMEHHe yYMEHHE IPOBOJUTh | b yMEHUE BHYTpEHHEN eckas
KHCJIOT, KHCJIOT, YUUTHIBATh CpaBHEHHE U JIOTOBapHUBAThLCS U MO3ULUU JUCCOLUALINS
OCHOBAHMM | IIEJNOYEH, CONEN | BBIIEICHHBIE KJ1acCU(UKALMIO IO | IPUXOAUTH K IIKOJBHUKA HA | KHCIIOT,
, B CBETE TEOPUU YUUTENEM 3aJaHHBIM 00ILleMy PEIICHHIO B | YPOBHE OCHOBaHMI,
COJIEH. AIIEKTPOJIUTHUYEC | OPUEHTUPBI KpUTEPHSIM; COBMECTHOM MIOJIOKUTENIBHOT | COJIEH B
KOH NeicTBUS B NeSITebHOCTH; O OTHOUIEHMS K | BOJHBIX
JUCCOLIMALINH. HOBOM 2.®opmHupoBaTh y 2.Pa3BuBaTh yMeHUE | ILKOJIE, pacTBopax.
yueOHOM yyaimxcst NIPOAYKTUBHO IIOHUMaHUs Juck K.u M




Marepuaie B MIPEICTABICHHUE O paspemarb HEoOXOAMMOCTH
COTPYAHHUYECTB | HOMEHKJIAType KOH(IIUKTHI HA YUEHHUS,
€ C yUUTENEM; HEOPraHUYECKHUX OCHOBE yueTa BBIPA)KEHHOI'O B
2. IlnanupoBaTh | COEAMHEHU; HUHTEPECOB U npeoOnaganun
CBOM JCHCTBUS MO3ULUHI BCEX €ro y4ueOHO-
B COOTBETCTBUU YYaCTHUKOB; [I03HABATEJIbHBI
C MOCTaBJICHHOU X MOTHBOB U
3a1a4en u IIPEANIOYTEHUH
YCIIOBUSIMHU €€ COIIMAILHOTO
pealii3alui. criocoba
OLICHKH
3HAHUM;
4 | Uounsie Ymerb [IpuHumarot u Camocrositen YUYUTBIBAIOT pa3Hble | Beipaxaror CyurHocTtb
(54) ypaBHEeHUS | 00bsCHAMDb: COXPaHSIOT BHO CO3Jal0T MHEHUS U aJIeKBaTHOE peakuuii
CYILLIHOCTh y4eOHYIO AITOPUTM CTpeMSTCS K [IOHUMAaHNE MOHHOTO
peakuuii 3ajauy, JIeATEITIbHOCTH KOOpJIMHALUU MPUYMH ycriexa | oOMeHa U
MOHHOTO IUTAHUPYIOT IIPU pelIeHNun pa3IUYHbIX U Heycrexa YCIIOBUS X
oOMeHa; CBOM JICUCTBHS npobiem IIO3ULIU B yueOHoOM IIPOTEKaHUS.
onpeoeniamo: B COOTBETCTBUM | Pa3JIMYHOTO COTPpYAHUYECTBE nesrenpHocTH | CocTaBiieHHE
BO3MOKHOCTb C Xapakrepa HOJIHBIX U
MIPOTEKaHU MIOCTaBJICHHON OCHOBHBIX COKpAILIEHHBIX
peaxkuuii 3a7a4en u MTOHSTUI WOHHBIX
HMOHHOI'0 OOMEHa | YCIIOBHSIMU €€ YpaBHEHUI
JI0 KOHIIA. peanuzanuu peaKuuii.
-COCmaensimo. [IpesenTanus
TIOJIHBIE U «oHHbIE
COKpAIICHHbIE YpaBHEHUS
HMOHHBIE
YpaBHEHUs
peakiuii oOMeHa
5 | YopaxHen | YMerb OueHnBarOT Bribuparot VY4acTBylOT B Osnanenue Peakunn
(55) usB COCTaBJIATh NPaBWIBHOCTh | Hauboee KOJUIEKTUBHOM HaBBIKAMU Il | HOHHOTO
COCTaBJIEH | YPABHEHMS BBIITOJIHEHUS 3¢ deKTruBHbIE o0CyXJIeHUU MpaKTUYECKOH | oOMeHa.
WU MOHHBIX | pEaKIMi NENCTBUS Ha CMOCOOBI pelieHust | mpooiem, JIeSTENIBHOCTH
YpaBHEHUH | HOHHOTO OOMEHa, | ypOBHE 3ajad, MPOSBIIAIOT
peakuuil.. | MOHUMATh UX a/IeKBaTHOMN KOHTPOJIUPYIOT U aKTUBHOCTH BO
CYILIHOCTb. PETPOCIIEKMBHO | OLICHUBAIOT B3aUMOJEHCTBUI
Onpenenstb 1 OLIEHKH MIPOLIECCHH JUISL pellIeHUs




BO3MOKHOCTB
IIPOTEKAHUN

WOHHOT'0 OOMeHa.

pe3ynbTat

KOMMYHHKATUBHBIX
M II03HABATEIbHBIX
3a1a4

6 | Kucnotel B | 3HaTH 1.®opmupoBats | 1.dopmupoBaTh 1.CoBepiuienctBoBat | PazButue Onpenenenue
(56)| cere OIIPEIICIICHHE YMEHHE YMEHHE IPOBOJUTL | b YMEHUE BHYTpEHHEHU KHCJIOT KaK
TEOPUH KHCJIOT B CBETE YUHUTHIBATh CpaBHEHHE U JIOTOBapUBATHCA U MTO3ULINH 3JEKTPOJIUTOB.
anekrpomu | TO/I, BBIJICIICHHBIE KJIACCU(PUKALUIO 110 | IPUXOIUTH K mKkonpHUKa Ha | Kimaccuguxkarg
TUYECKOW | KiIacCU(UKAUIO | yUUTEIIEeM 3aJIaHHBIM 00I1IeMy peIleHUIO B | YPOBHE usi
JUCCOLMALl | U XUMUYECKUE OpPUEHTUPHI KpUTEPHUSIM; COBMECTHOM IIOJIOKUTEINIBHOT | KMCJIOT 110
15078 CBOICTBA NEICTBUS B JIESTENIbHOCTH; 0 OTHOLIECHMS K | Pa3IUYHbIM
KHCIIOT. YMeTh HOBOM 2.®opmMHUpoBaTh y 2.Pa3BuBarh ymeHue | 1IKoJE, IIPU3HAKAM.
COCTAaBJISITh yueOHOM y4almxcs IPOAYKTHUBHO MMOHUMAaHUS Tunuunsle
ypaBHEHUS MaTrepuaie B IIPEICTABICHUE O paspemars HE0OXOJMMOCTH | CBOWCTBA
peakuuid, COTPYJHUYECTB | HOMEHKJIAType KOH(JIMKTHI HA YUEHHUS, KHCJIOT:
XapaKTEpU3YIOLl | € C YUUTENEM; HEOPraHUYECKHUX OCHOBE yueTa BBIPA)KEHHOIO B | Psn
ux xumuueckue | 2. IlnanupoBarh | coeqMHEHUN; MHTEPECOB U npeodalaHuy | HAMpsHKEHUS
CBOMCTBA KHUCJIOT | CBOM JICHCTBHS MO3UILINI BCEX €r0 y4eOHO- METAJUIOB.
B MOJIEKYJIIPHOM | B COOTBETCTBHHU YYaCTHHUKOB; no3HaBarenbHbl | [Ipe3enranus
Y MOHHOM BHJIE; | C ITIOCTaBJICHHOMN X MOTHBOB U «Kucnoten»
onpeoeniamo: 3agauei u npeanourennn | JL.O.
BO3MOKHOCTb YCIIOBUSIMHU €€ COLIMAIBHOTO
MPOTEKaHUS pealn3anuu. croco0a
TUTTAYHBIX OLICHKH
pEaKLMNA KUCIOT. 3HAHUM;
7 | OcHoBanu | 3HaTh 1.®opmuposars | 1.dopmupoBaTh 1.CoBepiuencrBoBat | PazBurue Onpenenenue
(57)| B OIIPEIEIICHHE YMEHHE YMEHHE [IPOBOJUTH | b YMEHUE BHYTpEHHEHU OCHOBAaHMMU
CBETE OCHOBAaHMH B YYHUTHIBATh CpPaBHEHME U JIOTOBApUBATHCA U MTO3ULINH KaK
TEOPUU ceere TO/], BBIJICIICHHBIC KJIACCU(PUKALUIO 110 | IPUXOIUTH K IIKOJIbHUKA HA | AJIEKTPOJIMUTOB.
AJIEKTPONN | KJIACCU(PUKAIUIO | YUHUTEIIEM 3aJIaHHBIM o0I1IeMy peIlIeHHIO B | YPOBHE Knaccuduxkarg
TUYECKOH | U XMMHUYECKUE OpPUEHTHUPBI KpUTEPHSIM; COBMECTHOM MIOJIOKUTENIBHOT | Usl
IUcconral, | CBOMCTBA JNIEUCTBUS B JIeITEeILHOCTH, O OTHOIIICHUS K | OCHOBAHHH.
UU. OCHOBAaHMM. HOBOM 2.®opmHupoBaTh y 2.Pa3BuBaTh yMEHHE | ILIKOJIE, Tunuunsle
Ymern y4eOHOM YYAIIUXCst MIPOYKTUBHO MTOHUMAaHUS CBOMCTBA
COCTaBJIATH Marepuaie B IIPEICTAaBIICHUE O paspelarsb HEOOXOIMMOCTH | OCHOBAaHUH.
YpaBHEHUI COTPYJIHUYECTB | HOMEHKIATYpPE KOH(QJIMKTHI Ha YUEHMUS, [Ipesenranus
peaxkuui, € C yUUTENIEM; HEOPraHUYECKUX OCHOBE yueTa BBIPAXEHHOIO B | «OCHOBaHUS»
xapakrepusyroony | 2. [TnanupoBarh | COETMHEHUM; MHTEPECOB U npeobnaganuu | JLO.




X XUMHYECKHEC

CBOHU JeHCTBUS

HO3UIHI BCEX €TI0

y4eOHO-

CBOICTBa B COOTBETCTBUU YYaCTHUKOB; [103HABATEIIbHBI
OCHOBAHUH B C IIOCTaBJICHHOM X MOTHUBOB U
MOJIEKYJIIPHOM U | 3a7a4yeil u IPEIIIOYTEHUH
MOHHOM BUJIE YCIIOBUSIMU €€ COLIMAJIBHOTO
pealii3alui. criocoba
OLIEHKHU
3HAHUM;
8 | Oxcunpl 3Harb IIpunumaror u Camocrositen YUMTBIBAIOT pa3Hble | Beipakaror Cocras
(58) olpeJielieHe COXPAHSIOT BHO CO3/1al0T MHEHHUS U aJIeKBaTHOE OKCHJIOB, X
OKCH/JIOB, yueOHyI0 AITOPUTM CTpeMSTCS K [IOHMMAaHHE KJIaccuUKaIH
KJaccupuKaluo | 3a1ady, JeSITeIbHOCTH KOOpJAUHALUU IPUYMH ycrexa | s.
U XUMUYECKHE IUTAHUPYIOT IIPU pelIeHNun pa3IMYHbIX U Heycrexa Heconeobpasy
CBOMCTBa CBOU JICHCTBHUS npodiem HO3ULIUH B y4eOHOI IOLIHE U
OKCHJIOB B COOTBETCTBUU | Pa3IMYHOIO COTPYJIHUYECTBE JESITEILHOCTH | CONe00pasyro
Ymerb c XapakTepa mue
CocraBndrtb IIOCTaBJICHHON OCHOBHBIX (KucnoTHble U
YpaBHEHHUS 3a7a4en u MIOHATUI OCHOBHBIE)
peakuui, YCIIOBUSIMU €€ OKCH/IBI.
XapaKkTepU3yHolll | pealu3aluu CsoiicTBa
UX XUMHUYECKHUE KUCJIOTHBIX U
CBOMCTBA OCHOBHBIX
OKCHJIOB B OKCHJIOB
MOJIEKYJISIPHOM U [Ipe3enTanus
VMOHHOM BHJIE. «Oxenapn
JLO.
9 | Conmu B 3Harth CraButh CpaBHuBarsb, dopmynupyer BeicTanBaer Onpenenenue
(59)| cete KJaccupUKaMoo | yueOHbIe e | KJIacCU(PHUIMPOBaTh | COOCTBEHHOE COOCTBEHHOE coJIeil KaK
TEOPUH Y XUMHYECKHE 1 0000marh GakThl | MHEHHE U MO3ULUIO | [IETIOCTHOE 3JIEKTPOIIUTOB.
JIEKTPOJIN | CBOMCTBA U SIBJICHUSI mupoBo33penue | Knaccugukarg
THYECKOM | CpETHUX Ul COJIEN.
Jycconyal | CpelIHuX CoJeH. Xumudeckue
UH. CBOICTBA
CoJIeH.
[IpesenTanus

«Comny JI.O.




10 | IlpakTye | YMeTh [lenenonaranue | @opmMupoBaHue 1. IlnanupoBanue I.MoTtuBanus CaoiicTBa
(60)| ckas oOpararecs ¢ u II03HABaTEIbHON MIPaKTUYECKON HayuyeHUs KHCJIOT,
padora Ne | XUMUYECKOH IJIAaHUPOBAHUE | LU pabore 1o MpeIMETyY OCHOBAHUM,
4. HOCy01 U HpeIMETy XUMUS OKCHJIOB U
CgoiictBa | 1a00paTOpPHBIM 2.Pa3penienue 2.Pa3BuBaTh coueit. IL.p.
KHCJIOT, 000py10BaHUEM. KOH(IIMKTA 4yBCTBO Ne4 1 gac
ocHoBaHui | Mcnosb3oBarh 3.YnupaBnenue rOpJIOCTH 3a
, OKCU/IOB | IpUOOpETEHHBIE IIOBEJICHUEM POCCHUICKYO
U COJICH. 3HaHUS U napTHepa XUMHUYECKYIO
yMEHHUS, HayKy
MOJTy4YEHHbIE TTPU 3.HpaBcTBeHHO
U3Y4YEHUU TEMBbI -3TUYECKOE
«PactBopeHnue. OIICHUBAHHE
PacTtBOpBI.
11 | 'enetnuec | 3HaTh 1.®opmuposars | 1.dopmupoBaTh 1.CoBepiuencrBoBat | PazBurue [TonsTne o
(61)| xast cBsA3p | XUMHUYECKUE yMeHue yYMEHHUE MPOBOAUTH | b YMEHHE BHYTpPEHHEH TeHETUYEeCKON
MEXy CBOICTBa YUUTBIBATh CpaBHEHHE U JIOTOBapUBAThLCS U MO3ULUU CBSI3U U
KJIacCaMHM | OCHOBHBIX BbIJICJICHHBIE KJ1acCU(UKALMIO IO | IPUXOAUTH K IIKOJIbHUKA Ha | TEHETUYECKUX
HEOpPraHWY | KJIacCOB yuuTeneMm 3aJJaHHBIM 00IIIeMy pEIlIeHUIO B | YPOBHE psaaax
€CKHUX HEOPraHWYECKUX | OPUEHTUPbI KpUTEPHSIM; COBMECTHOM MIOJIOKUTENIBHOT | METAJUIOB
COCIMHEHU | COCTMHEHMIA, NIeCTBUS B NeSITeIbHOCTH; O OTHOLICHHS K | ¥ HEMETAIIJIOB.
178 OIIpE/ICIICHHE HOBOM 2.®opmMHUpoBaTh y 2.Pa3BuBaTh ymMeHue | mIKoJe, XHUMHYECKHE
TEeHETUYECKON yueOHOM y4aIuxcs IPOLYKTUBHO MMOHUMAaHUS CBOICTBa
CBSI3H. MaTepuale B IIPEJCTABICHHUE O paspemiarb HEOOXOAMMOCTH | OCHOBHBIX
Ymerb COTPYZHHUYECTB | HOMEHKJIAType KOH(JIMKTHI HA YYEHU, KJIACCOB
COCTaBJIATh € C yUHuTeseM; HEOPraHNYeCcKuX OCHOBE yueTa BBIPQXEHHOTO B | HEOPraHUYECK
ypaBHEHUS 2. ITnanupoBaTh | COEAMHEHUI]; UHTEPECOB U npeoOnajaHuu | UX
XUMHAYECKHAX CBOHU JIeHCTBUS HO3UIAI BCEX €TI0 y4eOHO- COCTUHEHUI.
peaxiuii, B COOTBETCTBUU YYaCTHHKOB; no3HaBarenpHbl | [IpezenTtanus
XapaKTEpU3YyIOll | C MOCTaBICHHON X MOTUBOB U «I'eHeTnyecka
Ue XMMUYECKHE | 3a7a4yeil u IPEINOYTEHUH | S CBSI3b MEKIY
CBOICTBa U YCIIOBUSIMU €€ COLIMAIIBHOTO KJlaccam U
TE€HETUYECKYIO peanu3anum. croco0a HEOpPTraHU4ecK
CBSI3b OCHOBHBIX OILICHKH ux
KJIaCCOB 3HAHUM; COEMHEHUI)

HGOpFaHI/I'—IeCKI/IX
COEeIMHEHUN




12 | Oxkucnuren | 3naTs/monumar | OrieHUBAIOT BriGupator YUYUTBIBAIOT pa3Hbie | OBlaneHue [Tonsarue
(62) bHO - b - XUMU4eckue NPaBWIBHOCTh | Hambosee MHEHUS 1 HABBIKAMU ISl | OKHCIICHHUE U
BOCCTAHOB | MOHAMUSL. BBITIOJTHEHUS s dexkTuBHbBIC CTpeMSTCS K MPAKTUYECKOH | BOCCTAHOBIICH
UTEJIbHBIE | OKUCIIUTENb U NeICTBUS Ha CIOCOOBI PEUICHUsI | KOOPAWHAIUU JESITEIBHOCTH | H€,
peaxiuu. BOCCTaHOBUTEIb, | YPOBHE 3azad, Pa3IUYHbIX OKHUCIIUTENN U
OKHCJIEHUE U a/IeKBaTHON KOHTPOJIMPYIOT U MO3ULUH B BOCCTaHOBUTE
BOCCTAHOBJICHHE. | PETPOCIEKUBHO | OLIEHUBAIOT COTPYJIHUYECTBE 1,
Onpeoenamo: I OLIEHKH IIPOLIECCUH olpesieJIeHUe
CTEMeHb pe3ynbTar CTETeHU
OKUCJIEHUS OKHCJICHUS
JJIeMEHTa B JJIEMEHTOB.
COC/IMHEHUH, Cpenctna
OKHUCJIUTENN U UKT
BOCCTAHOBUTEIIH, [IpesenTanus
THUIT XUMUYECKOU «Oxucnurens
peakuuu 1no HO -
U3MEHEHUIO BOCCTaHOBUTE
CTENEHU JBHBIC
OKUCIICHUS PEaKIII)
XUMHYCCKUX
JJIEMEHTOB.
13 | Yopaxuen | YMmeTb CraButh CpaBHuBarh, dopmynupyer BeicTanBaer OxucnurensH
(63) us B OIIpENETATH yueOHble Ilesid | Kilaccu(uuupoBarh | COOCTBEHHOE COOCTBEHHOE 0-
COCTaBJI€H | CTENEHb 1 0000marh GakTel | MHEHHE U MO3ULUIO | [IETIOCTHOE BOCCTAHOBUTE
uu OKUCIICHUS U SIBJICHUSI MHUPOBO33PEHUE | JbHbIE
OKHCIIUTEINl | JIEMEHTOB B peakuuu.
BHO- COEIMHEHNH, Oxucnurens u
BOCCTAaHOB | OKUCJIUTENH U BOCCTaHOBUTE
UTENBHBIX | BOCCTAHOBUTEIH, 16 OKucieHue
peaKuui. OKHCIICHHE U "
BOCCTAHOBJIEHUE BOCCTAaHOBJIEH
ue
14 | CpoiictBa | YMeTh [enenonaranue | @opMupoBaHue Pazpemenue 1.MotuBanus OkucnuTenbH
(64) BemecTs OTIpEICTISATh u MO3HABATEIHHON KOH(DIUKTA Hay4YeHUs 0-
W3YYCHHBIX | CTETICHb IUTAHUPOBAHHUE | IIeNH VYmpasnenue peIMeTy BOCCTaHOBHTE
KJIACCOB B | OKUCIIEHUS MTOBEICHHEM XUMHUS JBHBIC
CBETE AIIEMEHTOB B napTHepa 2.Pa3BuBath peaxiuu.
OBP. COEMHEHUH, YyBCTBO CpencrtBa




OKHCJIIUTCIIN U

TOPJIOCTH 32

HKT

BOCCTAaHOBUTEIH, POCCHUICKYO [Ipesenranus
OKHCIIEHUE U XUMHUYECKYIO «Oxucnurens
BOCCTaHOBJICHHE HayKy HO -
3.HpaBCTBEHHO | BOCCTAHOBUTE
-3THUYECKOE JIbHBIC
OILICHUBAHHE peakuum
15 | IlpakTye | YMeTh [IpuHumarot u CamocTosiTen YUYUTBIBAIOT pa3Hble | Beipaxarot ['eneTnyeckas
(65) ckas oOpararscs ¢ COXPaHSOT BHO CO3/Ia0T MHEHHS U aJICKBaTHOE CBSI3b MEIKITY
padora Ne | XMMHUECKOM y4eOHYIO AITOPUTM CTpeMsTCS K MOHUMAaHUe OCHOBHBIMU
S. MOCYJION U 3a/1auy, JIeATETbHOCTH KOOpAMHAIIIHI MPUYMH yCIiexa | KJaccamu
I'eneruyec | mabopaTopHBIM [UTAHUPYIOT IIPU pEIICHUN Pa3IUYHbIX U Heycrexa HEOPTraHUYeCK
Kas CBS3b 000pyIOBaHUEM. | CBOM JICHCTBUS npo0iemM MO3ULMH B y4ueOHOM 170.4
MEXIy Hcnonp3oBath B COOTBETCTBHU | Pa3IUYHOIO COTPYIHUYECTBE JESTEIIbHOCTH | COCTUHEHU.
KJIaccaMd | MpUOOpETEHHBIE | C Xapakrepa IL.p. Ne5 1 yac
HEOpraHWY | 3HAHUA U MIOCTaBICHHON OCHOBHBIX
€CKHUX YMEHU, 3aga4en u MIOHATUI
COCJIMHEHU | MOJIyYEHHBIC IPH | YCIOBUSIMU €€
. M3YYECHUU TEMbl | peau3aliu
16 | O6o061IeHN | YMeETDh O1eHnBaroT BriOuparor YUHUTBIBAIOT pa3Hble | OBnageHue Pemenue
(66) e u xapaxkmepu3o6a | IPaBWIBHOCTh | HauboJee MHEHUS 1 HABBIKAMU JIJISL | 337124 |
CUCTEMaTH | mb: BBINIOJIHEHUS s heKkTUBHBIE CTpEMSTCS K MPaKTUYECKOW | yIpaKHEHUH
3armst XUMUYECKUE JENUCTBUS Ha CIOCOOBI pelIeHusl | KOOPJAUHAIIUU JeATETLHOCTH | 110 JaHHOU
3HAHMM 10 | CBOWCTBA YpOBHE 3aj1ad, pa3IUYHBIX TEeME.
TeEME OCHOBHBIX aJICeKBaTHOMN KOHTPOJIMPYIOT U MO3UIMI B [Toaroroska k
«PacTtBOpe | KiaccoB PETPOCIEKUBHO | OLIEHUBAIOT COTPpYAHUYECTBE KOHTPOJIbHOM
HUE. HEOPTaHWYECKUX | i OLIEHKH MIPOIIECCUH pabore.
PactBoprl. | BemiecTs. pe3yabTaT
CgoiictBa | Cocmasnames:
pacTBOpPOB | YpaBHEHUS
AIEKTPOIN | XUMHUYECKUX
TOB.» peaKkuuu,
XapaKTEPU3 YOI
1€ CBOWCTBA
HEOPTraHUYECKUX

BCIICCTB.




17 | KonTpoab | YMeTh CraButh CpaBHuBarTh, dopmynupyer BricrauBaer CpencrtBa
(67)| nan IPUMEHSTh yueOHbIe IIeNid | Kilaccu(puuupoBars | COOCTBEHHOE COOCTBEHHOE HKT K.p. Ne6
pabora TEOPETUYECKUE U 1 0000marh GakThl | MHEHHE U MO3UIUIO | LIETOCTHOE
Ne6 o IIPAKTUYECKUE U SIBJICHUSI MHPOBO33pEHUE
TEeME 3VH,
«PacTtBOpEe | momyuyeHHsbIE IIpU
HUE. U3Y4YEHUU
PactBOopel. | 1aHHOM TeMBI, Ha
CBoiicTBa | KOHTPOJILHOU
pacTBopoB | pabore.
3IEKTPOIN
TOB»
18 | Anaymm3
(68)| koHTpOJIBL
HOM
padoThbI.
IloaBenen

HEe UTOTOB.




9 KITACC TEMATHYECKOE INTAHUPOBAHHUE

Ne Tema Koxa-Bo IIpakT4yeckue padboTsl, 1a0OPATOPHBIE
n/n 4acoB ONbITHI




[ToBTOpenue u 0600IICHHE
3HaHMUU O Kypcy 8 Kiacca.
XUMHYECKUE PEAKLUU.

JLo. Ne 1 «BzaumopeiicTBue aMMuaka u
XJIOPOBOJIOPOJIA».

Jl.o. Ne 2 «M3menenue pH 6 xode oxuciu-
MenbHO-60CCMAHOBUMENbHBIX PEAKYULLY.
Jl.o. Ne 3 «Cpasnumenvhas xapaxmepu-
CMUKa B80CCMAHOBUMENbHOU CHOCOOHOCMU
Memannoy.

JlLo. Ne 4 «HabGnronenue termioBoro 3¢-
(bekTa peakiy HeHTpaIu3aum.

JL.o. Ne 5 «B3anmojieiicTBue CEpHOM KHCIIO-
ThI ¢ okcusioM meau (11)».

Jl.o. Ne 6 «PaznoxeHue nepokcujia BOJ0po-
JIa C TIOMONIBIO KaTasia3bl KapTodesns»

JL.o. Ne 7 «3asucumocms ckopocmu xumu-
Yeckou peaxkyuu om npupoobipeazupyrouux
gewecme Ha nNpumepe B83aUMOOEUCMBUs.
pacmeoposmuocyivpama Hampus u Xiopu-
o0a bapusi,muocynvhama Hampusi u COISAHOU
KUCTIOMbLY.

Jlo. Ne 8 «3asucumocmov cxopocmu xumu-
YyecKou peaxkyuu om npupoobIMemainios npu
UX 83aUMOOEUCBUL C COJISIHOU KUCTIOMOUY.
J.o. Ne 9 «3asucumocmov cxopocmu xumu-
Yeckou peakyuu om npupoosl KUCIOM Hpu
83AUMOOCUCMBUU UX C HCETLe30MN.

JI.o. Ne 10 «3asucumocms cxopocmu xumu-
YyecKol peakyuy om memnepamypboly.

JL.o. Ne 11 «3asucumocms cxopocmu xumu-
YecKou peakyuy om KOHYEeHMpPayuu».

JLo. Ne 12 «3asucumocmev ckopocmuxumu-
yecKoll peakyuu om Niowjaou COnpuKoCHo-
BEHUS peazupyrouux 6eujecmey.

Jl.o. Ne 13 «3asucumocmsv ckopocmu xumu-




yecKkoll peakyuu om kamaiuzamopay,.




XHUMHUYECKHUE PEeaKIUU BPACTBO-
pax.

10

Jl.o. Ne 14 «Jluccoumanusi ci1abbIX JIEKTPO-
JUTOB HA MPUMEPE YKCYCHON KUCTOTHI.
Jl.o. Ne 15 «Bausinue pacmeopumens Ha
ouccoyuayuio.

Jl.o. Ne 16 «Cunvmusie u crabvle s1ekmponu-
moly.

Jl.o. No 17 «M3MeHeHre OKpacKu MHAMKATO-
POB B KUCIIOTHOU CpeEACH.

Jl.o. Ne 18 «Bszaumooeticmsue cudpokcuoa
bapusi ¢ cepHoll KUCIOMOUN.

Jl.o. Ne 19 «IlomydeHnue TUApOKCHIA METU
(1) u ero B3aumoIeiicTBHE C PA3TUIHBIMU
KHCJIOTaMI.

J.o. Ne 20 «B3zaumopeiicTBue CHIBHBIX

KUCIOT ¢ okcuaoM meau (I11)».

JI.o. Ne 21 «B3aumMonelcTBrEe KHUCIOT C Me-
TaJIaMuy.

Jl.o. Ne 22 «KauecTBeHHasi peaklysi Ha Kap-
OOHAT-HOHY.

Jl.o. Ne 23 «M3yuenue peaxyuu 83aumooeti-
cmeus cyrouma Hampusi ¢ NepoKCUOOM
8000P0O0AY.

Jl.o. Ne 24 «KavecTBeHHas peakiusi Ha XJIO-
U - WU CYTb(haT-HOHBD.

JL.o. Ne 25 «MI3meHeHune oKpacku MHAMKATO-
POB B LLIETIOYHOU CpPEAEH.

Jl.o. Ne 26 «B3aumopneicTBue menouen cyr-
JIEKHUCIIBIM Ta30M».

Jl.o. Ne 27 «Obpa3zosanue coneti aMmoHus».
Jl.o. Ne 28 «llonmyueHue ruapoKcuaa Meau
(1) u ero paznoxxeHuey.

J.o. Ne 29 «B3aumopeiicTBue kapOOHATOB ¢
KHCIIOTaMU».

JI.o. Ne 30 «Ilomy4yenue rugpokcua xenesa




(0.

JI.o. Ne 31 «BzamMmoneicTBue xeiesa ¢
pactBopoMm cynbghata meau (11)».

IIp.p. Nel «9nexkmponumost u He 31ek-
mpoaumaly.

Ilp.p. Ne 2 «Onpedenenue Konyenmpayuu
CONU O INEKMPONPOEOOHOCIUPACIMBOPAY.




HemeTamnsl u ux COCAUHCHMUA.

25

JI.o. Ne 32 «Pacmno3HaBaHue TaJIOTEHU-
HMOHOBY.

Jl.o. Ne 33 «Cumnmes ceposooopooa. Kaue-
CMGeHHble peakyuu Ha Cceposooopood U
CYIbPuobLY.

Jl.o. Ne 34 «KayecTBeHHBIE peEaKIMU Ha
CyJb(haT-HOHBI.

JI.o Ne 35 «KauecTBeHHas peakius HaKaTH-
OH aMMOHHUS.

J.o Ne 36 «Xumuueckue CBOMCTBA a30THOM
KHCIIOTHI KaK AJICKTPOJIUTAY.

Jl.o. Ne 37 «KadecTBeHHBIE peaKIMH Ha
dochar-moHB.

JI.o. Ne 38 «Ilomyuenue u cBOWMCTBA yroJb-
HOM KHCIOTBI».

JI.o Ne 39 «KauecTBeHHas peakius Ha Kap-

OOHAT-UOHY.

JL.o. Ne 40 «IIpomyckaHue yrieKuciaoro rasa
gyepe3 pacTBOP CHUIIMKATa HATPUSD».

IIp.p. Ne 3 «H3ydyeHune cBOWCTB COJISIHOM
KHCJIO0ThD).

IIp.p. Ne 4 Onpenesnenune cogep:kanust
XJIOpPHA-HOHOB B IIMTHEBOM BOJe.

IIp.p. Ne 5 U3yueHue CBOICTB cepHOii
KHMCJIOTBI.

Ip.p. Ne 6 Iloryuenne aMmmMHuaKa u u3yue-
HHE ero CBOMCTB.

IIp.p. Ne 7 Onpenenenue HUTPAT - MOHOB B
NUTATEJHLHOM pacTBoOpe.

Ip.p. Ne 8 Onpenenenne aMMua4HoI ce-
JIMTPbI 1 MOY€BUHDBI

Ip.p. Ne 9 [TosryyeHue yrjeKkucjioro ra3a
N u3ydenue ero cBOMCTB.




MeTtamisl 1 uxX COCOAMHECHUS.
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Jl.o. Ne 41 «B3auMmojeicTBHE Kele3a C
pactBopoMm cynbgpata meau (1D)».

JL.o. Ne 42 «Bzaumooeiticmeue u36ecmrko6oll
8000l C Y2NEeKUCTbIM 2A30M».

JL.o. Ne 43 «Oxucnenue sceneza 60 61axcHom
8030yXeN.

Jl.o. Ne 44 «KadecTBeHHBIC peakIMK Ha
KATHOHBI JKe1e3a.

IIp. p. Ne 10 «IlosrydyeHue KeCTKOI BOJIBI
U c10co0bI €€ yCTpaHeHHsD).

Ip. p. Ne 11 «PemennedkcnepuMeHTAb-
HBIX 32724 10 TeMe «MeTa/LIbD»».

XuMus u OKpYyiKaromas cpeaa.

JI.o. Ne 45 «M3yuenue rpaHuTay.

O060011IeHNE 3HAHUH 10 XUMHH3a
KypC OCHOBHOM IITKOJIBI.

Hroro:

68

Jl.onbIT. — 45
p.p.— 11 u.




Ne m/n

Tema

Koa-Bo
4acoB

IToBTOpeHuUe 1 00001IeHNe 3HAHUI 110 Kypcy 8 Kiacca. XUMUYeCKHe PeaKluu — 5 4acoB

Krnaccudukarms HeopraHHIeCKIX BEIIECTB H X HOMEHKJIATYypa.
Jemoncmpayuu: «O3HAKOMIIEHHE C KOJUIEKIISIMA Me 1 HeMey.

Kiraccudukanus XMMHYECKUX PEAKIMHI [0 Pa3INYHBIM OCHOBaHMSIM.

JL.o. Nel «B3aumopelicTBue aMMHaKa U XJIOPOBOZOPOAA»

JLo. Ne2 «HM3menenue PH 6 xodeokucaumenbHo-60ccmano8umenbHbIX peaKyuiiy.
JL.o. Ne3 «Hab:ronenne TermoBoro 3 dexra peakuy HeUTpaan3aum)

Knaccudukanus XUMHUECKIX PEAKIHiA 10 Pa3INnYHBIM OCHOBAHHSIM.

JL.o. Ne 4 «CpaBHHTENIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIBHOM CIIOCOOHOCTH METAILIOBY.
JL.o. Ne 5 «BzanmoneiicTBre cepHOM KUCIOTH ¢ okcumoM menu (I1)».

JL.o. Ne 6 «PasnoxeHue mepoKcuaa BOIOPo/ia C MOMOIIBIO KaTala3bl KAPTOQEIIs».

ITonsiTHE 0 cKOpOCTH XUMHUUYECKO peakuuu. Katanus.
Jemoncmpayuu: «3aBUCHIMOCTh CKOPOCTH XUMHUYECKOM PEaKIIMH OT MIPUPOJIbI, KOHIICHTPALHH,
IUTOIAICOTIPUKOCHOBEHHS, OT TEMIIEPATyphl PEarupyronX BEIIECTBY.

ITonsaTue o ckopocty xuMu4eckoil peakunu. Karanus.
JL.o. NeNe 7-13 «3asucumocms ckopocmu XumuuecKkot peaxyuu om pasHbiX YCI08Uly».

XuMHnyeckue peakuuu B pacrsopax — 10 yacos

DNeKTPOTUTHYECKAS TUCCOLIHALIHS.
Jemoncmpayuu: «VcripiTanne BEIECTB M UX PACTBOPOB HAINIEKTPOIIPOBOAHOCTHY.
JL.o. Ne 14 «/Iucconmanust cnadbIX JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHD».

OCHOBHBIE [TOJIOKEHHS TEOPUH AIEKTPOIUTHUECKON TUCCOIIHAIINN.

Jemoncmpayuu: «3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOM KHCIIOTHI OT €€ KOHIIEHTpa-
11H. JIBIKeHNE OKPAIICHHBIX HOHOB B 3JICKTPHIECKOM TIOJIE).

JLo. Ne 15 «Bauanuepacmeopumens Ha OUCCOUUAYUIO»,

JL.o. Ne 16 «Cunvusbie u cnabuvle sneKmpoaumoly.

XuMuueckue cBOrMCTBa KUCIOT B cBeTe TO/I.
JL.o Ne 17-21. Xumuueckue cBOCTBa KHCIIOT B cBeTe TO/I.

Xumudeckue cBorcTBa KUCIOT B cBere TO/I.
JL.o Ne 22-24. Xumudeckue cBOCTBa KHCIIOT B cBeTe TO/I.

10

Xumudeckue cBoricTBa ocHoBaHuit B cBeTe TO/I. JI.o. Ne 25-28

11

Xumuueckue cBorcTBa coseit B ceere TO/I.
JL.o. Ne 29-31. XuMudeckue cBOWCTBA KUCIOT B cBeTe TO/I.

12

ITonsiTue o ruaponu3e cone.
Hemoncmpayuu: «OnpeneneHne xapakrepa Cpe/ibl B pacTBOpax coyiei»

13

Ip.p. Ne 1 «Dnexmponumsl u He 21eKMPOIUMBLY.

14

Ip. p Ne 2 «Onpedenerue KoHyeHMpayuu Cou No 31eKMponpo8oOHOCHU
pacmeopay.

15

O606HICHI/IC " CUCTEMATU3alus 3HAHMH 0 TeMe « XUMHUYECKUE peaKkuru B paCTBOPAX IJICKTPOJIN-

TOB».

16

K.p. Ne 1 o reme «XuMHuUYECKHE PEaKIIMH B PACTBOPAX SJIEKTPOIHUTOBY.

HemeTanjbl 1 ux COCAMHCHUSA — 25 yacos

17

06111a;1 XapaKTCPUCTHKA HEMECTAJLJIOB.

Hemoncmpayuu: «Kpuctammmueckue peméTkn HEMETAJUIOB: aTOMHBIE, MOJIEKyJIsipHbIe. ['operne

HEMETAIIJIOB — TIPOCTHIX BEIIECTB: cephl, pochopa, IPEeBECHOTO YIIIS».

18

Oo6mas xapakrepuctrka 3inemenToB VII A rpymnmsl — rajgoreHos.

Jemoncmpayuu: «OO6pa3Isl TaJOTEHOB — MPOCTHIX BemIecTB. B3anMoneiicTBue ranoreHos ¢ Me.

BriTecHenue ona GpoMOM M3 pacTBOpa €ro COJIm».

19

Coenunenns raoreHoB. [1: « KoyuteKknus mpupoTHBIX COSAHMHEHIH XJI0Pay.
JL.o. Ne 32 «Pacnosnasanue 2a102eHUO-UOHOBY.

20

IIp.p. Ne3 «H3yuenue ce0iicme conaHOU KUCIOMbL).
IIp.p. No 4 «Onpedenenue codeprcanus Xa0puo-uoHoe 6 RUMbEGOT 800¢»

21

OO1mas xapakrepucTuka seMeHToB VIA rpynmnbsl — xanskoreHoB. Cepa.
Hemoncmpayuu: «B3aumoneiictue cepsl ¢ Me. I'OpeHue cepbl B KUCIOPOAE».




22

CepoBoiopon u Cyib(uIbL.
HMemoncmpayuu: «Konnexuus cynbpuansix pya. KauecTBeHHas peakuus Ha CyJIbQHI-HOH.
JL.o. Ne 33 «Cunmes ceposodopooa. Kauecmeennule peakyuu Ha ceposoodopoo U Cyib@uobly

23

Kucnoponnsie coeauHeHNS CEPHI.

Jemoncmpayuu: «B3aumonelicTBre KOHIIGHTPUPOBAHHOM CEPHOM KHUCIOTHI ¢ Mebio. OOyrnuBa-
HHE OPraHUYECKHX BELIECTB KOHII. CEPHOMKHUCIOTON.

JL.o. Ne 34 «KauecTBeHHBIC peakIU Ha CyITb(paT-HOHBD».

24

IIp.p. Ne 5 «H3yuenue ceoiicme cepnoit Kuciomoiy.

25

OO01mast XapaKTepHCTHKA XUMHYECKIX HIEMEHTOB VA TpymImbl. A30T.
Hemoncmpayuu: «Inarpamma «Cocras Bozayxay. Buneodparment u cinaiiapt «IItinubu 6azapen».

26

Ammuak. Coa aMMOHUSL.

Jemoncmpayuu: «Ilonydenue, cobupanue M paclo3HaBaHUE aMMHaka. PasznoxeHue Ouxpomara
aMMOHHS.

JI.o Ne 35«KauecTBeHHast peakiys Ha KaTHOH aMMOHUS».

27

IIp.p. No 6«Ilonyuenue ammuarka u usyueHue e2o cGOUCmeEy.

28

Kucnopoaconepskamue coeqTUHEHUS a30Ta.
Hemoncmpayuu: «B3zanMoneiicTBue KOHIL. a30THOM KUCIOTHI C Meabto. Pa3noxeHue HuUTpaTa
KaJiusi U TOPEHHE JPEBECHOTO yroJIbKa B HEMY.

29

Kucnopoaconep:xaiie coeTUHEHNs a30Ta.
JL.o Ne 36 «Xummyeckre CBOHCTBA a30THOM KUCIIOTHI KaK dIIEKTPOIIUTAY.

IIp. p. No T «Onpedenenue HUMpPam-uoHo6 6 NUMAMENLHOM PACMEOpeN.
IIp. p Ne 8 «Onpedenenue ammuaunoi cenumpol».

30

docdop u ero coeTuHEHHUS.

Jemoncmpayuu: «O06pa3ipl IPUPOIHBIX coeauHeHuid Gpocdopa. [operne dochopa Ha Bo3ayXxe
u B kucnopoe. [omnyuenue 6enoro ¢pochopa UUCIBITAHIE €r0 CBOHCTBY.

JL.o. Ne 37 «KauecTBeHHBIC peaknny Ha GocdaT-HOHBD».

31

O61mas xapaktepuctuka 3eMeHToB [VA rpynnsl. Yriepo.
Hemoncmpayuu: «IlornoneHyue akTHBUPOBaHHBIM YIIEM PaCTBOPEHHBIX BELIECTB UIIU I'a30B.
Y eTpoicTBONIPOTUBOrA3ay.

32

Kucnopoznconepxamue coeinHEHHUS a30Ta.
JL.o. Ne 38 «Ilonyuenue u cBOMCTBA yroJIbHON KHUCIOTBD).
JI.o Ne 39 «KauecTBeHHas peaknus Ha KapOOHAT-HOHY.

33

IIp.p. Vo 9 «llonyuenue yenekucinozo 2a3a u uzyuenue e2o c80UCH 6.

34

YraeBoaopoasl.
Jemoncmpayuu: «Mopenu MoJIeKyJl METaHa U 3TaHa, dTHJICHA U alleTHieHa. B3aumoeiictue
STHIICHA C OPOMHOM BOJIOM».

35

Kucnopoaconepsxaiye opraHu4eckie COeJUHEHMUS.
Jemoncmpayuu: «O0O1IIMEe XNMUYECKUECBOICTBA Ha IPUMEpPE YKCYCHOI KucnoThl. Kaue-
CTBEHHAs peaKnysi HA MHOTOATOMHBIE CITUPTEHI».

36

KpemHuii u ero coenuHeHus.
Hemoncmpayuu: «Konnexuus cTekia, KEpaMUKH, IEMEHTA W U3JIeTTUH U3 HUX.
JL.o. Ne 40. «IIpomyckaHue yriaeKUCIOro ra3a yepe3 pacTBOp CHIIMKATa HATPHSI.

37

CunukaTtHasi IPOMBIIIEHHOCTD.
Hemoncmpayuu: «Buneodparments! 1 cnaiiapl «[Ipon3BoACTBO CTEKIIA U IIEMEHTaY.

38

HOJ’Iy‘ICHI/IC HEMCTAJIJIOB.
,Zlemoncmpauuu: BI/I)_ICO(I)paFMGHTLI n CHaﬁZ[I;IZ «(DpaKL[I/IOHHaSI INEPEroHKa XKUAKOro BO3AyXa»,
«HOJ’Iy‘ICHI/IC BOJAOPOJA, KUCIOPOJa U T'aJIOTCHOB 3JICKTPOJIUTUICCKUM CITIOCOOOMY.

39

ITonyyenue BaxXKHENIIUX XUMUUECKUX COETUHEHUH.

Hemoncmpayuu: «Mojenu anmapaToB JJisl IPOU3BOJICTBA CEPHON KUCIOTHI. MOJIeNb KHUTISIIIETO
ciosi. MoJiens KOJIOHHBI CHHTE3a aMMHEaKay, BHIeo(parMeHTsl U claiinsl «IIpou3BoacTBO cep-
HOM 1kucnoTe», «[Ipou3BOICTBO aMMUaKay.

40

O606HICHI/IC o TeMe «HeMeTtauisl 1 ux COCIMHCHMU).

41

K.p. Ne 2 mo teme «HeMeTaJsIbI M HX COeTHHEHUS.

MeTaaiabl 1 uX coeauHeHus — 17 yacos

42

[lonoxeHne MeTawioB B HepHOHquCKOﬁ CHUCTEME, CTPOCHHUE aTOMOB U KPHUCTAJIIIOB.
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43 OO0111e XMMUYECKUE CBOIICTBA METAILIIOB. 1
Hemoncmpayuu: «B3zanmopeicTBrue HaTpus, JUTUS, KallblKs ¢ BOAOU. ['openne HaTpusi, Maraus,
JKene3a B Kucnopoje. Bembiika TepMuTHON cMecu. B3anmoelicTBie alfOMUHUS C KUCJIOTaMH,
IEJI0YaMHU U BOJIOM.
JL.o. Ne 41 «B3aumoneiicTBue xene3a ¢ pacTBopoM cyibdara menu (11)»

44 OO01m1ast XapaKTepHCTHKA IIETTOYHBIX METAJIIOB. 1
Memoncmpayuu: «OKpacka IIaMEHH COCIMHCHUS MICIOYHBIX METAILIOBY.

45 OO01mast XapakTepUCTHKA MIEIIOYHBIX METAJLIOB. 1

46 OO01mast XapaKTepUCTHKA MIETIOYHO3EMEIEHBIX METAJLIOB. 1
JHemoncmpayuu: «Oxpacka IUIAMEHH COCTUHESHUSIMH IMETOYHO3EMETbHBIX METAIUIOB. [ anenue
HU3BECTHU BOJOMY.

47 OO01ast XapaKTepHCTHKA MIETOYHO3EMEIEHBIX METAJLIOB. 1
JL.o. Ne 42 «Bzaumoodeiicmsue uz6ecmkosotl 600bl C YeNeKUCTbIM 2A30M».

48 JKéctrocTh BOABI U CTIOCOOHI €€ YCTpaHCHHSI. 1
Jemoncmpayuu: «IlonydeHue xECTKON BOJBI B3AUMOJICHCTBUEM YIIIEKHUCIIOTO ra3a C U3BECTKO-
BO¥ BOJIOW. Y cTpaHeHHE BPEMEHHOM JKECTKOCTH KHUIITYCHUEM U TOOABKOM COMBI. Y CTpaHEeHUE
MOCTOSTHHOWKECTKOCTH T00aBKO# co/bl. IOHUTHI 1 MPUHINT UX IEHCTBUA (BHACO(DPATMEHT)».

49 Ilpaxmuueckasn padoma Ne 6 «Iloyuenue ycecmkoii 600bl U cROCOOBL €€ ycmpaHnenus» 1

51 AJIOMUHUH B €T0 CBOHCTRBA. 1
JMemoncmpayuu: «Koyrekuus MPUPOIHBIX COCTUHEHUH amroMuHUD» Buneodparmentsr: «Ok-
CHUJI AFOMUHUS ¥ €T0 MOIM(PHUKALINID)

51 JKemes3o u ero coenuHEeHUS. 1
JL.o. Ne 43 «Oxucnenue siceneza 80 61a24CHOM 8030yXe»

52 | XKeneso u ero coeauHEHHsI. 1
JL.o. Ne 42 «KavecTBeHHBIEC peaKIINH Ha KATHOHEI KeIe3a

53 Ilpakmuueckas paboma Ne 7 «Peuwrenue IKcnepumeHmanvHolx 3a0au no meme «Memannviny.

54 Koppo3ust MeTamioB 1 criocoOb! 3aIIUTHI OT HeE.
Jemoncmpayuu: «Pe3ynbTaThl JUIMTEILHOTOIKCIICPUMEHTA 110 U3YYCHUIO KOPPO3UH CTATbHBIX
W3JICIUIl B 3aBUCMOCTH OT YCJIOBHI MPOIIECCOBY.

55 Mertamnet B mpupose. [loHATHE 0 METaTUTypTUN. 1

56 Mertamnet B ipupoe. [loHsATHE 0 MeTaLTypruu. 1
HMemoncmpayuu: «Boccranosnenne mean u3 okcuaa meau (I1) Bomopomom». BumeodparmeHTst:
«IIpon3BoACTBO UyTryHa CcTANmy), «/31emms U3 4yryHa U cTanmy, «[I[pou3BOACTBO aTFOMHHUS.

57 O060061eHne 3HaHNi 1o TeMe «MeTab. 1

58 Kontpoasnas padora Ne 3 mo teme «MeTawibn. 1

XuMHus M OKpY:KawIas cpeaa — 2 yaca.

59 XuMuyeckasi OpraHu3alus MIaHEThl 3eMIIsl. 1
Jfemoncmpayuu: Buneodpparmentsl: «CtpoeHue 3eMiIn H €€ XUMUYECKHH COCTaB», KOJUICKIIUS
«PYIIbI METAJLIOBY.
JL.o. Ne 45 «Mzydenue rpaHuTa»

60 OxpaHa OKpYKaroIIei Cpebl OT XUMUYECKOTO 3arPs3HEHHSL. 1

ﬂemoncmpauuu: BI/I,HCO(l)paFMeHTBIZ «I'mo0anbHBIE SKOJIOTHYECKUE HpO6J’ICMLI YCJI0BCUYCCTBaA».

O0o001eHHe 3HAHUI 10 XUMHH 32 KyPC OCHOBHOM mKoJIbl. [Toaroroska k OI'J — 7 yacos

61 Bemiectna. 1
62 XUMHUYECKUE PEaKIUH. 1
63 XUMHUYECKUE CBOWCTBA MPOCTHIX BEIICCTB. 1
64 XapakTepHbIe XHMUYECKUE CBOMCTBA COICOOPA3yIOIIUX OKCHIOB, THIPOKCUIOB, COJICH. 1
65 XapakTepHbIe XHMUYECKUE CBOMCTBA COICOOPA3yIOIUX OKCHIOB, THIPOKCUIOB, COJICH. 1
66 IToaroToBka K KOHTPOJIBHOW paboTe 1
67 Kontposbnas padora Ne 4 «AToroBasi mo Kypcy 0CHOBHOM IIKOJIbD» 1
68 Htorosoe 3aHsTHE 1
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Cnucok numepamypul 0714 yuaujuxcs

Y4eOHuKH:

1. Pymsutuc I'.E. Xumus: 8 xi.: yueb. mis obieodpasosar. Yupexaenuii / I'.E. Pymsuruc, ®.I'. Oenb-
nMad. — M.: Ilpocsemienue, 2018

2. 'apa H.H. Xumus: 3agaunuk ¢ «momoniaukom»: 8-9 kimacest / H.H. T"apa. — M..: TIpocsernienue, 2020
Cnucok n1umepamypul 01 nedazozo08:

1. Pymsutuc I'.E. Xumus: 8 xi.: yueb. mis obiieodpasosar. Yupexaenuii / I'.E. Pymsuruc, ®.I'. Oenb-
nMad. — M.: TIpocBenienue.

2. Xumus: 8 KII.: SJICKTPOHHOE MPHUIIOKCHHUE K YUSOHUKY.

3. T'apa H.H. Xumus: 3agaunuk ¢ «momoniaukom»: 8-9 kinacest / H.H. T'apa. — M.: TIpocBerenue.

4. T'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueOHukoB I .E. Pynsutuca,
@.I".®enpamana. 8-9 xnacce/ H.H. I'apa. — M.: IIpocBemenue.

5. Pagenkuii A.M. Xumus: muaakrndeckuii marepuai: 8-9 k. / A.M. Pageuxwuii. — M.: IIpocBemnieHue.
6. 'apa H.H. Xumus. Ypoku: 8 ki. / H.H. T'apa. — M.: IIpocBelienue.

7. bopoBckux T.A. Tectsl o xumuu. IlepBoHauanbuble xumuueckue nousaTus. Kuciaopon. Bogopon.
Bona, pactBopbl. OcCHOBHBIE KJIacChl HEOPraHUYECKUX coelnHeHui: 8 ki.: Kk yueOnuky ['.E. Pyn3utuca,
O.I'. Penpamana «Xumus. 8 kiaaccey». — M.: MsparensctBo «Ox3amen», 2010.

Ilepeuens yugposvix ungpopmayuonnvix pecypcoe Humepnema:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241_ 4 .pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya _podg/r
ead_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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®OPMBbBI KOHTPOJIA

Kontpons pesynbratoB o0yueHus: B cooTBeTcTBUU ¢ AanHoi OIl mpoBogutcs B ¢opme MUCh-
MEHHBIX U 3KCIIEPUMEHTAIBHBIX padoT, MpearoaaraeTcs NpoBeeHue IPOMEKYTOUHOW U UTOIOBOM at-
TECTaLUH.

Ilpomescymounas ammecmayusn

15 ocy1iecTBIICHHs TPOMEKYTOYHON aTTECTAL[MU UCIIOJIB3YIOTCSI KOHTPOJIBHO-OLEHOYHbIE Ma-
Tepuabl, 0TOOp COAep KaHUs KOTOPHIX OPHEHTUPOBAH HA IPOBEPKY YPOBHS YCBOCHHS CUCTEMbI 3HAaHUN
U YMEHHMI — MHBAPUAHTHOTO SApPa COACPIKAaHUS JNEHCTBYIONIMX 00pa30BaTeIbHON MPOrpaMMBbl IO XHU-
MHH U1 0011e00pa30BaTeIbHbIX OpTaHU3alMid. 3aJaHns MPOMEKYTOUYHONW aTTECTAllMi BKIIOYAIOT Ma-
TepHUaj OCHOBHBIX pa3/IelIOB Kypca XUMHH.

BapuanT pa6otbl 1o Teme «Teopus 3J1eKTPOIUTHYECKOMN TUCCOAATIHI
K xopo11o pacTBOpHUMBIM 3JIEKTPOIUTAM OTHOCSATCS:
TUAPOKCHUJI ITUHKA
cynbduy oapus
docdar nuHKa

d. xapOonar Gapus
Ortger:

ISR

2. Haubomnbinee unciio HOHOB 00pa3yeTcs Ipy pacTBOPEHUH 1 MOJIb BEIIECTBa:
d. XJopuna Kajaus
b. xuopuna xenesa (I11)
C. xyopuzaa 6apus

d. cynbdara xenesa (I11)
Orger:

3. BcTaBbTe npoMmyIIeHHOE CIIOBO.

KOHILIEHTpHpOBaHHBIN pacCTBOP HEKOTOPOTO BELIECTBA HE IPOBOJUT IEKTPUIECKUH TOK. IIpn
N00aBJIEHUH K KOHIIEHTPUPOBAHHOMY PacTBOPY JIBYKPAaTHOTo 00BbEMA BOJIbI 3JEKTPOIIPOBOAHOCTD pac-
TBOpa HEMHOT0 yBenuuuiach. [Ipu nanpHeieM 100aBIeHNN BOBI 3JIEKTPOIIPOBOJHOCTh CHavaIa
YBEINYWIIACh, 4 3aTE€M IlepecTana U3MEHATHCS. BelecTBO OTHOCUTCS K DJIEKTPOIUTAM.

B 1 1 Bogs! pactBopeHs! 1 Moib xytopuaa kanus u 1 Monb noauaa Hatpus. M3 kakux qByX Ipyrux
coJieil MO’KHO IPUTOTOBUTH PACTBOP TAKOTO ke cocTaBa? BeiOepure U3 nepeyHs:

d. XJIOpHuI HATpus,

b. HuTpar kanmms;
C. HoOauAa Kajiaud,
d. HuUTpar HaTpus;

€. cynb(haT HaTpus.
3anumuTe HoMepa BHIOPAaHHBIX OTBETOB.
Ortser:

5. YcTaHOBUTE COOTBETCTBUE MEKIY NMPU3HAKAMH PEAKLUN U UCXOAHBIMH BEIECTBAMU: K KaXKIOH
MO3UIMH, 0003HaUeHHOW OyKBOIi, MOAOEpUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAUYEHHYIO ITU(-
poii

[TPU3HAK PEAKIININ NCXOJIHBIE BEHIECTBA

A) > 1) KapOoHaT HaTpust ¥ CONSHAS KHCIIOTa

78




B) 2) Xmopua meau (11) v ruapokcu Kanust

3) Cyabdar xenesa (I11) u rugpokcus Hatpus

4) KapOoHat HaTpHsi ¥ XJIOPH/T KaJbIHs

3anummre B TaOIUIy BEIOpaHHBIC IIU(PHI TOJT COOTBETCTBYIOLUIMMH OYKBaMHU.

Ortser:
b B

6. BeibepuTe aBa MCXOIHBIX BEIECTBA, B3aUMOJICHCTBUIO KOTOPBIX COOTBETCTBYET COKpAIIEHHOE
MOHHOE YpaBHEHUE PEaKLIUU:

Fe* + 20H = Fe(OH)2
1) FeO 3) FeCly 5) H20
2) Fe 4) KOH 6) FeClz
3anummTe HoMepa BEIOpAaHHBIX OTBETOB.
OtBer:

7. Ilpu mpyMeHEeHUH LIMHKA B Ka4eCTBE MUKPOYJOOPEHUS €ro BHOCAT U3 pacuéra 4 Kr - KpucacTajuio-
runpara cynbgpara muaka ZNSO4 , 7H20 HarekTap.

CKOIBKO 3TO COCTABIIAET B TlepecuéTe Ha HOHBI ZN°? 3alHIIUTe YUCIIO0 ¢ TOYHOCTBIO JI0 ENbIX.
Ortser: r.

8. Uto o01rero B pacTBOpax, UMEIOMUX KUCIOTHYIO cpeny? (KpaTkuii oTBeT).
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KPUTEPUU OHEHUBAHUA PABOTBI 110 XUMHUHU

BepHoe BeImonHeHne Kax10ro U3 3aaannii 1—3, 8 onennBaetcst 1 6amiom.
3a TOJIHBIN TTPaBUJIBLHBIN OTBET HA KaXKI0€ U3 3aaHuii 4 —7 cTaBUTCS 2 Oallia; eciau JOoIMyIeHa OaHa
ommOKa, TO OTBET olleHuBaeTcs B 1 Oamur. Ecim gomymeHsl aBe u 6oJiee OMMOKKM UM OTBETA HET, TO
BeIcTaBisgeTcst 0 0aioB .

Howmep 3ananus IIpaBunbHbIN OTBET Howmep 3ananus [IpaBunbHbIM OTBET
1 3 5 231
2 4 6 34*
3 Crna0prii 7 906
4 13* 8 VYka3zaHo HaJlM4yle HOHOB BOJOPOJA

*[Topsimok ciiemoBanus HU(P B OTBETE HE UMEET 3HAYCHUS.

HUTOI'OBASA ATTECTAIUA

Jns ocymiecTBieHuss MUTOrOBOM arrectanuy ucnoab3yrorcss KMMel, copepikaHne KOTOPBIX
OpPUEHTHPOBAHO Ha MPOBEPKY YPOBHSI YCBOCHHWS 3HAHHWHA W OIPENENSETCS CUCTeMOH TpeOoBaHMN K
IIOJrOTOBKE BBIITYCKHMKOB OCHOBHOHM ILIKOJBI. JTa CUCTEMAa MHBAPUAHTHA 10 OTHOLIEHUIO KO BCEM
neiictByromuM OIl mo xumuu Ju1st 0611e00pa3oBaTeNbHbIX OpraHu3aluii. 3aJaHusl HTOrOBOW aTTecTa-
LMY BKJIKOYAIOT MaTepUaJl OCHOBHBIX Pa3/IeJIOB Kypca XUMHUH.

Pabora cocrout n3 AByX yacTeu.

Yacte 1 copepxkut 19 3amaHuil ¢ KpaTKUM OTBETOM, MOJPAa3yMEBAIOIIUX CAMOCTOATEIBHOE
(bopMyIMpOBaHUE U 3aITUCh OTBETA B BUJIE YMCIIA WK TTOCIIEA0BATENEHOCTH IUD.

Yacte 2 conepkut 5 3aiaHuii: 3 3aaHNAs dTOW 4acTH NOJpa3yMeBarOT 3alluCh Pa3BEPHYTOrO OTBETA, 2
3a/laHusl ATOW YacTH MpPEeNIoiaraloT BBIIOJIHEHNE PEaJbHOT0 XUMUYECKOTO SKCIIEPUMEHTA U 0OpM-

JICHUC €T0 PE3YyJIbTATOB.
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KOHTPOJIbHO-OLIEHOYHBIE MATEPUAJIbBI
BapuaHT nHucbMeHHOI PadoThI IS HTOTOBOI aTTeCTAIUH
Yacte 1

OtBeramu K 3agaHusiM 1—17 aBistorest nudpa wim nocienoBarenbHOCTh HUdp (dncern). OTBETH CHadana yKaxuTe B
rekcTe padoTsl, a 3ateM nepeHecure B BJIAHK OTBETOB Ne 1 cripaBa oT HOMepa COOTBETCTBYIOLIETO 3a/1aHHsI, HAYH -
Hasi ¢ MEPBON KIIETOYKH, 0€3 MpOoOEeoB, 3aMAThIX U APYTHX IOMOIHUTEIBHBIX CHMBOJIOB. Kaxmyro nudpy mummre B
OTIETHHON KJIIETOYKE B COOTBETCTBUH C MPUBEAEHHBIME B OaHKEe 00pa3namy .

1. BuiOepure 1Ba BHICKAa3bIBAHUS, B KOTOPHIX TOBOPUTCS O MEIU KaK XUMUYECKOM JJIEMEHTE .
a. Menpb pearupyer ¢ XJI0pOM.
b. Mens npu HarpeBaHUU HA BO3IYXE OKHCIISETCS.
c. CruaBBI MM ¥ 30JI0TA HCIIONB3YIOTCS JJISI H3TOTOBIICHIS FOBETHPHBIX YKPAIICHUH.
d. B cocTaB 60pIOCCKOM KUAKOCTH BXOIAUT MeIb.
e. B coctaB MeHOI MaTHHBI BXOIUT MEIb.
3anumuTe HOMepa BEIOPaHHBIX OTBETOB.
OrtBeT: —

2. Ha npuBeIéHHOM pHCYHKE M300paKeHa MOJIETh ATOMA XUMHUYECKOTO JIIEMEHTA. @

3anumire B TaONIUIy BEIMYHMHY 3apsaaa sapa (X) aTomMa XHMHYECKOTO 3JIEMEHTa, MOJIENb KO-
TOpOro n300pa)keHa Ha PUCYHKe, 1 HoMep Ipymibl (Y), B KOTOPOH 3TOT 3JIEMEHT PacioiokKeH
B [Iepnoamyeckoii cucreme. ([{s 3anmcu oTBeTa HCNONB3yiTe apadckue nnugpHI.)

X Y

Ortser:

3. Pacrosioxkure B MOPSAIKE yBEIUUCHHS SIEKTPOOTPULIATENLHON XUMUYECKHE DIEMEHTEL:

1) kucnopos; 2) KpeMHHUit; 3) dpocdop.
3anuiuTe HoMepa dJIEMEHTOB B COOTBETCTBYIOLIEM IOPSIIKE.
Otser: -

4. YcTaHOBHTE COOTBETCTBUE MEXKIY (POPMYIIO COEIUHEHHUS U CTENEHBIO OKUCIIEHHS CEPbl B 3TOM COEIUHE-
HHMU: K KaXJOH Mo3uIuu, 0003HaYeHHOH OyKBOIi, MOAOEpHUTE COOTBETCTBYIOIIYIO MO3MIHIO, 0003HAUCHHYIO UG-
Ppoit.

OOPMYIIA COEOVNHEHNA CTENEHb OKMUCITEHNA CEPHI
A) SO, 1)-2
B) CS; 2)0
B) H2SO4 3) +4
4) +6
Ortser: A b B

5. U3 MNPCAJIOKEHHOIO IEPCUHA BLI66pI/ITe JIBa BCUIECTBA C HOHHO CBS3bIO:

LiCl;

5) 5) Hz0.
3aHI/IIIII/ITC HOMepa BBIGpaHHI)IX OTBETOB.

OTBeET:
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6. Kakue 1Ba yTBepsKICHHS BEPHEI JUIS XapaKTEPUCTHKU KpeMHMs U pocdhopa?
DJNEKTPOHBI B aTOME PACIIONIOKEHBI Ha TPEX IJCKTPOHHBIX CIIOSX.

COOTBCTCTByIOHIeC IMPOCTOC BCUICCTBO CYHICCTBYCT B BUIC ‘IeTpréXﬂTOMHI)IX MOJICKYJI.

3) XuUMHYECKHH AIEMEHT OTHOCHUTCS K METaJlIaM.
) 3HadeHHe DICKTPOOTPHIIATEIIFHOCTH MEHBIIIE, ueM Y hocdopa.

Xumudeckuit 3eMeHT 00pa3yeT BBICIINE OKCUIBI ¢ 001meit hopmyrnoit D0,.3amumuTe
HOMEpa BEIOPaHHBIX OTBETOB.
OtBer:

7 3 MPCAJIOKECHHOI0 MEPEUH BCUICCTB BLIGepI/ITe OCHOBHBII OKCUA U KUCJIOTY:

CaO;

3anuIInTe B II0JIe OTBETA CHAYaIa HOMEDP KHUCIOTHOI'O OKCHAA, a 3aTEM HOMEP OCHOBaHU.

OTBeET:

8 Kakue 1Ba U3 IePEUNCICHHBIX BEMIECTB OYAyT BCTYIATh B PEAKIIUIO C OKCUIOM I[MHKA?
Fe(OH)2;
HNOs3;

3anumure HOMCpa BLI6paHHLIX OTBECTOB.

OTBeET:

9. VYcCTaHOBUTE COOTBETCTBUE MEKIY PEArMPYIOIIMME BEIIECTBAMY U MPOAYKTaMH(OM) UX B3aMMOIEHCTBHS: K KaXK-
JIOH MO3WINH, 0003HaYEeHHOI OYKBOM, MOJ0EpUTE COOTBETCTBYIOIIYIO MMO3UIINI0, 0003HAUCHHYIO (PO .

PEATMPYIOLLWVE BELWLECTBAA) NPOOYKT(bl) B3AUMOLENCTBWA
Na:O +SOs; 1) NazSO04

B) NaOH +H,S04 2) p Na2SOs

B) Na + H,SO4(pa36 .) 3) @ NazSO4 + H20

4) Na>SQO4 + H»
9) m NazS03 + H0O

3anumire B TaOJIUITy BEIOpaHHbIE IU(PHI 110]] COOTBETCTBYIOIIMMH OYKBaAMH.

OTBeT: A B B

10. VYcranosute cooTBeTCTBHE MeXAy (POPMYJION BEIECTBA U PEATEHTAMH, C KOTOPBIMH 3TO BEIECTBO MOKET BCTY-
MaTh B PEeaKIUIO: K KaXXI0W MO3HINHU, 0003HAUYCHHOH OYKBOH, MOJOEPUTE COOTBETCTBYIOIIYIO MO3HIINI0, 0003HAYCHHYIO
G pou.

®OPMYJA BELECTBA PEAMEHTbI
A) S 1) 02, H2S04 (KoHL .)

B) ZnO 2) Fe, BaCl2 (p-p)
B) CuSO4 3) NaOH, H2S0x (p-p)
4) N2, NaCl (p-p)

3anunmire B TaOJUILy BEIOpaHHbIE U(PHI 110]] COOTBETCTBYIONIMMH OYKBaMH.

OTBeT:

A b B

82



11. 13 npensioskeHHOro IEpeYHs BLIOEPHTE [BE NAPbI BEIIECTB, MEXKY KOTOPHIMH IPOTEKAET PEAKIIUS 3aMEILEHHS .
1
2

LMHK U COJISTHAsE KHCIIOTa;
okcun yrieposa (V1) u okcun Hatpus;

w

OKCHA IMHKA U COJIsAHas KHUCJI0Ta,

)
)
)
)

IS

xere30 u xmopuz mezau (11);
5) HaTpuil U BOJOPO.
3anuImuTe HoMepa BEIOPAHHBEIX OTBETOB.

Ortser:

12. VYcranoBute COOTBETCTBHE MEXKILY PEATHPYIONIMMH BENIECTBAMU U MPU3HAKOM MPOTEKAIOIIEH MEKITY HUMU
peakuu: K KaXIO¥ MO3WIHH, 0003HAUeHHOW OyKBOH, MOIOepHTe COOTBETCTBYIOUIYIO MO3HINIO, 0003HAYCHHYIO

UPPOIA.

PEATMPYIOWMWE BELECTBA MPU3HAK PEAKLIMW
A) Na2COs u H2SOq4 1) BbinazieHne Genoro ocagka
g; ga%?MMK%a'_?'Z 2) BblgeneHue rasa

3) BbinageHue ronyboro ocagka
4) BbinageHue Byporo ocafka

3anuuiure B TaONUIy BEIOpaHHbIE IU(PHI [10]] COOTBETCTBYOLIIMMHU OYKBaMH.

Ortger: A B B

13. BribGepure jaBa BelecTBa, IPH MOJIHON AUCCONMAIMU 1 MOJIb KOTOPBIX 00pasyercst 3 MOIb aHHOHOB:
1) muTpar xasumus;

2

)

) ruapokcun Gapus;
3) xsopun xenesa (11);

)

4) docdar xanus;
5) cynbdar amoMuHUS .

3anumuTe HOMepa BEIOPaHHBIX OTBETOB.

OTBeT:

14. Bribepute 1Ba UCXOIHBIX BELIECTBA, B3AUMOJEHCTBUIO KOTOPBIX COOTBETCTBYET COKPa- IIEHHOE MOHHOE
ypaBHEHHE PeaKIiu:

Cu* + 20H = Cu(OH),

1) CuO 4) KOH
2) Cu 5) H:0
3) CuCl 6) Fe(OH)s

3anumuTe HOMepa BEIOPaHHBIX OTBETOB.

OTBeT:

15. VYcraHoBuTe COOTBETCTBHE MEXIY CXEMOM MpOIEcca, MPOUCXOMSAMIETO B OKHCIUTEIbHO-BOCCTAHOBUTEILHOM
peakuuy, ¥ Ha3BaHHUEM 3TOrO Ipollecca: K KaXKIoH Mo3unuy, 0003HauYeHHOH OyKBOMH, HOAOEpUTE COOTBETCTBYIOLIYIO II0-
3UIHI0, 0003HAYEHHYIO U(PPOH.

CXEMA MPOLIECCA HA3BAHVE MPOLIECCA
A) Fe?* mFe>” 1) okucnenve

B) NS N 2) BoccTaHoBrEHE
B) C+4 C+2
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3anuuure B TabnuIy BeIOpaHHBIE HUQPHI 110]] COOTBETCTBYIOIMMHU OyKBaMH.

OTBeET:

A b B

16. /i3 nepeunciIeHHBIX CyKICHUI O IpaBuIax paboTHl C BEMIECTBAMY B 1a0OPAaTOPUH M OBITY BEIOEPHTE BEp-
Hoe(bIe) cyXaeHue(s) .

1) 3aioKEHHYIO CIIUPTOBKY HEJIb3s IEPEHOCHUTH C OAHOM MapThl HA APYTYIO.
2) Tlpu momagaHuy Ha KOXKY Karesb KHCIOTHI HY)KHO 3a0HHTOBATh 3TOT y4aCTOK KOXKH.

3) Ilpu HarpeBaHuM pacTBOpa MPOOUPKY C KUAKOCTHIO ASPIKAT MO YIIIOM B 45° U HAIIPABILIOT TOPIIBILIKO B
CTOPOHY OT JIIOJAEH.

4) Pa6oTy ¢ KOHIIEHTPUPOBAHHBIMU PACTBOPAMH IIIENIOYH CIIEAYET MPOBOIUTH B PE3UHOBBIX MepUYaTKAX.
3ammmnTe B mojie OTBeTa HoMep(a) BepHOTo(bIX) cyxaeHus(i1) .
OtBer:

17. YcranoBure COOTBETCTBHE MEXIY ABYMS BELIECTBAMM M PEAKTHBOM, C IIOMOILBIO KOTOPOIO MOKHO Pa3IM4UTh
STH BeIIeCTBa: K KaXTOH MO3UINH, 0003HAYCHHOW OYKBOH, IMOIOEpHTE COOTBETCTBYIOIIYIO IMO3UIHIO, 0003HAYCHHYIO
UPPOIA.

BEWECTBA PEAKTVB
A) KCI v BaClz 1) Na2SO0s
B) CuSO4 1 CuClz 2) NaOH
B) Zn(NOs)2 3) HClI

4) AgNO3

3anuuure B TaOnuIy BEIOpaHHBIE U(PHI 101 COOTBETCTBYIOIIMMH OyKBaMHU.

OTBeET:

A b B

OtBeTOM K 3amanusM 18, 19 spiseTcs 1esioe 4ucio Wik KOHeYHast JSCATUIHAS TPOOb.

Bamanust 18 u 19 BEIMONHSAIOTCS € MCIIOIE30BAaHUEM CIIEAYIOIIETO TEKCTa.

18. Brumciure B mponenTax Maccosyio pomo asota B Mouesune CO(NH2)2.
3anuIuTe YUCIO C TOYHOCTBIO 10 LIENBIX.

OrBer: % .

19. PacrtBop MO4eBHHEI ¢ MaccoBO# gonei 0,1% UCIONB3yeTCs B KA4€CTBE BHEKOPHEBOMU MOIKOPMKH TOMATOB.
IIpu noakopMkax Ha pacteHus Hanocutcs 20 T a3ota Ha 100 M? . CKOIBKO rpaMMOB MOYEBHMHBI HYKHO 3aTPaTHTh

Ha 3eMEJIbHBIN yYaCTOK TaKOH ILIOMIAIbI0?
3aIUIIUTE YUCIO C TOYHOCTBIO J0 LEIBIX.
OTBeT: r.

Yacmo 2

20. Vcnonb3ys METOJ SIEKTPOHHOTO OanaHca, paccTaBbTe KOAP(HUIMEHTH B yPABHEHUHU PEAKIUH, CXEMA KO-

TOP O
SO2+ 12+ H20 g HI + H2SO4

21. Onpenenure OKUCIATENL U BOCCTAHOBUTEND.
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22. JlaHa cxeMma IIpeBpaIcHUH .

CaCl, @ CaCO4'
X@ Ca(OH),

Hanumure MOJICKYJIAPHBIC YpaBHCHUA peaKHPIﬁ, C IOMOLIBIKO KOTOPBIX MOKHO OCYHICCTBUTH YKa3aHHBIC ITPCBpaIie-
HHA. HJ’IH TMECPBOro MpeBpaliCHust COCTaBbTC COKpaIlIéHHOG HMOHHOC YPaBHCHUC PCAKIINU .

23. Tlpu 106aBIeHUN K PACTBOPY THAPOKCHAA KAMS ¢ MACCOBOM mosei mienoun 10% u3bbiTka pacTBOpa HUT-
para meau (I1) o6paszoBascs ocamok Maccoit 9,8 r. Onpenenure Maccy HCXOIHOTO PACTBOPA IIETOYH.

IIpakTHyeckas 4yacThb
Jlan pacTBOp cysb(ara MarHus, a Takke HabOp CIEIYIOIIUX PEAKTUBOB: IIMHK; COJISTHAS KHCIIO-
Ta; PaCTBOPHI THPOKCHIA HATPUS, XJIOpHIa Oapusi U HUTpaTa KaJlusl.

24. Ucnonb3ys TOJBKO PEAaKTHUBBI M3 IPUBEIEHHOTO IEPEYHS, 3AMMUIINTE MOJEKYJSpPHBIC
yYpaBHEHUsI IByX PEAKIMH, KOTOPbIE XapaKTePU3yIOT XUMHUUECKUE CBONCTBA Cysb(ara Maruus, u
YKa)KUTE MPU3HAKU UX NIPOTEKaHMs (3alax rasa, BET 0CaKa WU pacTBOPa).

25. IIpoBenuTe XMMHUYECKHE pEaKLMM MEXAY Cyiab(haToM MarHusi U BHIOpaHHBIMM Belle-
CTBaMHU B COOTBETCTBHMHM C COCTABJICHHBIMHM YPABHEHUSIMH PEaKLUH, COOI0Aas MpaBuiia TEXHUKU
0e3011acHOCTH, NpUBEAEHHBIE B MHCTPYKLUH K 3a1aHuto. [IpoBepbTe, NpaBUIIbHO M yKa3aHbl B
OTBETE Ha 33JaHue 23 NMpU3HAKKU NpOTeKaHus peakuuil. [Ipy HEOOXOIUMOCTH TOMOIHUTE OTBET
WJI CKOPPEKTUPYHTE €ro.
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KPUTEPUU OLIEHKHA
CucreMa OIeHUBaHUs PaOOTHI IO XUMHUHU
Yactp 1
Bepnoe BeimonHeHue kaxaoro u3 3agaauii 1—3, 5—S8, 11, 13—16, 18, 19 onenuBaercs 1 6amiom.
3a MOJHBIN MPABWIIBHBIA OTBET Ha Kaxknoe w3 3amanuit 4, 9, 10, 12 u 17 craButcs 2 6amia; eciu 10-
nyIeHa oJHa onmmOKa, TO OTBET oleHuBaeTcs B 1 O0amn. Ecim gomyineHsl a1Be u 0ojiee OMUOKU HITH
OTBETa HET, TO BEICTaBIsAeTCA () OAJIIOB .

Howmep 3ananus IIpaBuibHBIN OTBET Howmep 3ananus IIpaBunbHbLl OTBET

1 45* 11 14*
2 155 12 213
3 132 13 35*
4 314 14 34*
5 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47

9 134 19 43

10 132

*Tlopsimok cregoBanus MUGpP B OTBETE HE UMEET 3HAUCHUSI.

Yactp 2
Kpurtepru olieHUBaHMS BBITOJHEHHSI 33]JAHUN C Pa3BEPHYTHIM OTBETOM

20. Hcnonb3yst METOJ 2IIEKTPOHHOTO OanaHca, paccTaBbTe KOA((UIIMEHTHI B YPaBHEHUHU pe-
aKIMH, cXxeMa KOTopou:

SOz + 2+ H20 B HI + HoSO4

OHpGI{GJ’II/ITe OKHCIIUTCIIb 1 BOCCTAHOBUTCIIb.

ConeprxkaHne OTBETa M YKa3aHUs 110 OIICHUBAHUIO bannbt

OnemeHTbl OTBETA:
1) CocraBneH aneKkTPOHHbI GanaHc:
l S —2emS”
1 1°+2em2I2
2) PaccrasneHbl KoathduuueHTbl B ypaBHeHUn peakumn .SOz+ |2 + 2H,0 = 2HI + H,SO4
3) YkasaHo, 4to SO (Mnu cepa B CTENeHN OKUCIEHUs +4) ABNAETCA BOCCTAHOBUTENEM, a

1o, — OKUCTTUTENEM .

Oteet npanmben?l 1 NOMHbIN, BKIOYAET BCE HA3BaHHbLIE BbILLE 3NIEMEHTDI

ﬂpanmbHo 3anncaHbl ABa 3nemMeHTa OoTBeTa

I'IpanmbHo 3anncaH oauH aNnemMeHT oTBeTa

Bce anemeHTbl 0TBETA 3anuncaHbl HEBEPHO UNKn OTCYTCTBYIOT

MakcumanbHbill 6an

W o= |IDN|Ww
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21. /Tana cxeMa IpeBpaLLCHUN !

CaClf1CaC0s [ XaCa(OH)

Hanummre MosnekyisipHble ypaBHEHUs PEAaKLUi, ¢ TOMOIIbI0 KOTOPBIX MOKHO OCYLIECTBUTh yKa-
3aHHbIE MpeBpalleHus. /s nepBoro npeBpaleHusi COCTaBbTE COKPAIIEHHOE MOHHOE ypaBHEHUE
pEaKLUH .

CopepraHue oTBeTa U yKa3daHUA NO OLEeHUBAHUIO Bannbl

OneMeHTbl OTBeTa:

HanwncaHbl ypaBHeHWsI peakunin, COOTBETCTBYIOLIME CXEMENPEBPALLEHNI:
1) CaCl, + Na,CO; = CaCO; + 2NaCl
2) CaCO; [ CaO +CO;
3) Ca0 + H,0 = Ca(OH),

CocTaBneHo COKpaLLEHHOE MOHHOE YpaBHEHWE MEepBOro NpeBpaLleHus:
4) Ca®" + CO* =CaCO

3 3
OTBeT NpaBWMbHbIN U NOJHBIN, BKIHOYAET BCe Ha3BaHHbIE BbILLE 3NTEMEHTbI 4
MpaBunbHO 3anucaHbl TPU ypaBHEHUS peaKLmm 3
MpaBunbHO 3anucaHbl ABa YPaBHEHUS peakuum 2
MpaBunbHO 3anNUCcaHO OAHO YpaBHEHWUE peakuuy 1
Bce ypaBHeHUs peakuyii 3anmcaHbl HEBEPHO UINM OTCYTCTBYHOT 0
MakcumanbHebiti 6ann 4
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22. [Ipu no6aBneHUH K PacTBOPY TMAPOKCHIA Kajus ¢ MaccoBod moieit memnoun 10% u3-
ObITKa pactBopa HuTpara meau (II) oOpaszoBancsa ocagok maccoit 9,8 r . Onpenenure mMaccy uc-
XOJ/IHOTO PacTBOPA IIETIOYH .

CopepraHue oTBeTa U yKa3zaHUA NO OLEeHUBAHUIO Bannbl

OneMeHTbl 0TBeTa:
1) CocTaBneHo ypaBHEHNE peakLuu:

2KOH + Cu(NOQ3), = Cu(OH), + 2KNO3

) PaccuntaHo konn4yecTBo BellecTBa ruapokcuaa Kanus, 3aTpadyeHHoro B pesynbtate
peakuum:

n(Cu(OH)2) = m(Cu(OH)2) /M=9,8:98 =0,1 monb

no ypasHeHuto peakumun n(KOH) = n(Cu(OH)z) - 2 = 0,2 monb
3) OnpepneneHa Macca pactBopa rmapokcuaa Kanus:

m(KOH) = n(KOH) - M(KOH)=0,2-56=11,2r

m p-pa=m(KOH) /@ -100=11,2:10-100=112r

OTBET NpaBUMbHbINA 1 NOSIHLINA, BKITKOYAET BCE HAa3BaHHbLIE SNIEMEHTbI 3
MpaBunbHO 3anMcaHbl ABa M3 HA3BaHHbIX BbILLE ANEMEHTOB 2
MpaBunNbHO 3aMMCaHO OAHO M3 HA3BaHHbLIX Bbile 3NIEMEHTOB 1

MakcumanbHbil 6ann 3

[pakmuyeckaa yacmep
Jan pactBop xmopupa xkenesa (I11), a Taksxke HabOp claeayIONINX PEaKTUBOB: MEJlb; COJIIHAs KUCIIOTa;
pacTBOpBI T'MIPOKCH/Ia HATPUs, HUTpaTa cepedpa U XJIOopuaa Kausl.

23. Hcrnosb3ysl TOJNBKO PEaKTHBBI M3 MPUBEASHHOIO MEPEYHs, 3aMUIINTE MOJICKYJISPHBIC
YpPaBHECHUS JIBYX PEaKIHii, KOTOPbIE XapaKTepPU3yIT XUMHYECKHE CBOMCTBA XJIOpHIA XKejesa
(1), 1 yxakuTe MpU3HAKK UX MPOTEKAHMUS (3alax rasa, I[BET 0CaJIKa MK PacTBOPA) .

CopeprKaHue oTBeTa U YKa3aHMA No OL,eHUBAHUIO Bbannbi

OnemMeHTbl oTBeTa:
OnemMeHTbl OTBETa:
CocTaBneHbl ypaBHEHUA ABYX peakuui, XxapakTepusyoLme XuMmyeckue
csoncTea xnopuga xenesa (l1l), n ykasaHbl NpU3Hakn Ux NpoTeKaHNs:
1) FeCl; + 3AgNOs = Fe(NO3); + 3AgCIE
2) BbinaaeHne 6e510ro TBOPOXMCTOrO 0CafKa;
3) FeCl; + 3NaOH = Fe(OH); + 3NaCl

4) BbinageHve Byporo ocaaka

OTBeT NpaBUIbHbIN U MOMHbIA, BKIKOYAET BCE Ha3BaHHbIE 3NIEMEHTI 4
MpaBunbHO 3anucaHbl TPU NEMEHTa OTBeTa 3
MpaBunbHO 3anKcaHbl [1Ba 3rIeMeHTa OTBETa 2
MpaBMNbHO 3aNMCcaHo OAMH 3NIEeMEHT OTBETa 1
Bce anemeHTbl 3an1caHbl HEBEPHO WK OTCYTCTBYHOT 0

MakcumanbHbili 6aan 4

24. [IpoBeanTe XUMHUECKUE PEAKIIMH MEX1y pacTBOpoM xyiopuaa xenesa (I11) u BeiOpaHHbIMU Bellie-
CTBAMU B COOTBETCTBUHU C COCTaBJICHHBIMHM YPAaBHEHUSIMH peakIiH, coONIo/as MpaBuia TEXHUKU Oe3-
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onacHocTd. [IpoBepbTe, MpaBUIILHO JIM YKa3aHbl B OTBETE Ha 33aHKe 23 MPU3HAKU MMPOTEKAHUS PEAKIIHA.
[Tpu HEOOXOAUMOCTH JTOTIOTHUTE OTBET UM CKOPPEKTUPYITE €ro.

CopeprXaHue oTBeTa U YKa3aHUA NO OL,eHUBAHUIO Bannbi

XUMNYECKMN 3KCNEPUMEHT BbINOSIHEH B COOTBETCTBUM C MHCTPYKLMEWK 3a8aHuto 24:
* 0T60p BELLECTB NPOBEAEH B COOTBETCTBUM C nyHKTamMmn 3.1 3.5 MHCTpyKUMK;

* CMeLUNBaH1E BELLECTB BbINOMIHEHO B COOTBETCTBUM C MyHKTamu 3.6 3.8 MHCTpyKUmK

XMMWNYECKMIN IKCMEPUMEHT BbINOMHEH B COOTBETCTBUM C NMpaBUiamn TEXHUKKU 6e30macHoCTU 2
MpaBuna TexHWK1 6€30MacHOCTY HapyLUeHbl Npu 0TOOPE UMM CMELLMBAaHUM BELLECTB 1
MpaBuna TexHnKn 6e30MacHOCTK HapyLeHbl Kak Npu oT6ope, Tak U NpU CMELLNBAHUMBELLECTB 0

MakcumanbHsbit 6ann 2

Mpu HapyweHuUu Npasusn MexHUKU 6e30nacHoCMu, Komopoe Moxem HaHecmu ywepb 300posbio
CaM020 3K3ameHyemo20 UAU Opya2ux Y4aCMHUKO8 3K3aMeHa, 3Kcnepm 06A3aH NpeKkpamumeb Bbi-
noJIHeHUe 3KchepumeHma o6y4aruwjumcs

MakcumanbHOE YuciIo 0aioB 3a BeIOTHEHHE padoTsl = 40.
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