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[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

[Ipy wW3ydYeHWH XUMUM B OCHOBHOW IIKOJE OOECIEUMBACTCA JOCTIKCHHUE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB.

JIu4HOCTHBIE:

1. B 1eHHOCTHO-OpHUEHTAIIMOHHOH cepe:

- BOCIIUTAHHE YYBCTBA TOPJOCTU 33 POCCUMCKYI0 XMMHYECKYIO0 HAyKy, T'yMaHH3Ma, TO3UTHUBHOIO
OTHOIICHHUS K TPY/Y, IEJIEeYCTPEMICHHOCTH;

- (opmupoBaHHE IIEHHOCTH 30pPOBOr0 W Oe3omacHoro oOpasza KHU3HU; YCBOCHHE IPaBUII
WHIUBUAYATBHOTO U KOJUIEKTUBHOTO 0€30MacCHOr0 MOBEICHUS B UPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOIINX
YKW3HU U 3J10POBbIO JIFOJIEH;

- (hopmMHupoOBaHUE KOTOTUYECKOTO MBIIIICHUS: YMEHHSI OLIEHUBATH CBOIO ACSITEILHOCTD U MOCTYIIKH
JIPYTUX JIOJEH ¢ TOYKU 3PEHHUS COXPAaHEHHUsS OKPYKAIOMIEH Cpelbl - TapaHTa KU3HU U OJIaronoIydus
JIroer Ha 3eMiie.

2. B TpynoBotii cdepe:

- BOCIIUTaHHe TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JalibHENIIe 00pa3oBaTeIbHON TPACKTOPUH.

3. B mo3HaBaTebHON (KOTHUTHBHOW, MHTEIUICKTYaILHOM) cdepe:
dbopMupoOBaHUE YMEHUS YIPABISATH CBOCH MMO3HABATEIBHOM 1€ATEIbHOCTHIO;

- pa3BHTHE COOCTBEHHOI'O IIEJIOCTHOTO MHPOBO33PEHHUS, TOTPEOHOCTH W TOTOBHOCTH K
caMo00pa30BaHUIO, B TOM YHCIIE U B pAMKaX CaMOCTOSITENIbHOM IEATEIBHOCTH BHE LIKOJIBI;

- (opMupoBaHHE OCHOB 3KOJOTMYECKOW KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUICHHSI, PA3BUTHE OMbBITA IKOJIOTUYECKU OPUEHTUPOBAHHON pedhIeKCUBHO-OLIEHOYHOM
Y TIPAKTUYECKON JEATEIbHOCTH B )KM3HEHHBIX CUTYyaIUsX.

MeTtanpeamMeTHble:

- HCIOJIb30BAaHWE YMEHHUW M HABBIKOB pAa3JIMYHBIX BHUOB II03HABATEILHOW JIEATEILHOCTH,
MPUMEHEHHE OCHOBHBIX METOOB MO3HAHMS (CHCTEMHO-MH()OPMAIIMOHHBIA aHATN3, MOJAECIUPOBAHUE) IS
M3YUYEHHUS PA3IMYHBIX CTOPOH OKPYIKaIOIIeH JeHCTBUTEILHOCTH;

- MCIOJb30BAaHME OCHOBHBIX MHTEJUIEKTYalIbHBIX ONepauuid: GopMyJIupOBaHUE TUIOTE3, aHATU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEeMAaTH3allksl, BBISBICHHE MPUYMHHO-CICICTBEHHBIX CBSI3€H, TOUCK
aHaJIOrOB;

- YMEHUE T€HEPUPOBATDH UJIEH U OMPEEIATh CPEICTBA, HEOOXOIUMBIE JIJISl X peaTu3allii;

- YMEHHE OMNpEAeNsATh IeNU W 3aJadyd JesTeNbHOCTH, BhIOMpaATh CpEICTBA pealu3alud LeTu U
MIPUMEHATH UX Ha TIPAKTHKE;

- MCTIOJIb30BaHNE PA3NIMYHBIX HCTOYHHUKOB ISl OTYYEHUS] XUMUYECKONH HH(POpMAIUH.

IIpeameTrHble:

1. B mo3naBatenbHOU cdepe:

- 3HAHWE ONpEACNICHUA W3YYEHHBIX TOHSTHI: yMEHHE OINMCHIBATh JIEMOHCTPAIIMOHHBIE |
CaMOCTOATENIbHO MPOBEACHHBIE XUMHUECKUE IKCIIEPUMEHTBI, UCIONb3YS JUIsl TOTO POJHOM S3BIK U A3BIK
XVMWH,

- YMEHHUE pPA3INYaTh W3YUYEHHBIE KJIACChl HEOPTraHWYECKUX COEIMHEHMM, MPOCThIE M CIIOXKHBIC
BEIIIECTBA, XUMUYECKUE PEAKIINH, ONTUCHIBATH UX;

- YMEHHE KJIacCU(UIIUPOBATh U3YYCHHBIE OOBEKTHI U SIBICHUS,

- CIOCOOHOCTH JIeNaTh BBIBOABI M yMO3aKIIOUCHHs] W3 HAOIIOJACHHUHN, W3YYCHHBIX XHMHUYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB IO AHAJIOTMU CO CBOMCTBaAMU
M3yUYEHHBIX;

- YMEHHE CTPYKTYPHPOBATh M3yUEHHBI MaTepHUal ¥ XUMUYECKYI0 HUH(OPMAIIKIO, TTONYyYCHHYIO U3
JIPYTUX UCTOYHUKOB;

- YMEHUE MOJEIUPOBATH CTPOCHHUE AaTOMOB AJIEMEHTOB 1-3 mepuo 0B, CTPOEHUE MPOCTHIX MOJIEKYII;

2. B ieHHOCTHO-OpHEHTAIIMOHHOH cepe:

- YMEHHE aHaJu3WpOBaTh M OILIGHWBATh IOCIEACTBUS ISl OKPY’KAIOUIeH Ccpeapl OBITOBON H
MTPOM3BOJICTBEHHOM JCATEIIBHOCTH YEIOBEKa, CBA3aHHOM C IMepepaboTKON BEIIECTB;

3. B TpynoBotii cdepe:

- (hopmupoBaHNE HABBIKOB IPOBOJAUTH XUMHUECKUN IKCIIEPUMEHT;

4. B cthepe 6e30macHOCTH KU3HEACITEIIBHOCTH

- YMEHHE pa3ndaTh OMAaCHbIC U OE30MaCHbBIE BEIIECTBA;



- YMEHHE OKa3bIBaTh IEPBYIO MIOMOIIb IIPH OTPABIECHUAX, 0XKOraxX U APYTHUX TPABMAaX, CBA3aHHBIX C
BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBAHUEM.

JIMYHOCTHBIE PE3YJIbTATBI OBYYEHUSA

Yyamuics J0JKeH:

-3HaMb W NOHUMAMb: OCHOBHBIC HCTOPUUYECKUE COOBITHS, CBSI3aHHBIE C pPa3BUTHEM XHMUHU U
00I1IeCTBa; JOCTHKEHHUS B O0JACTH XMMHUHU U KYJIBTYpPHBIE TPAaIULIUU (B YaCTHOCTH, HAYYHBIC TPAJULIUH)
CBOEH CTpaHbl; OOLIEMHMPOBBIE JOCTI)KEHUS B 00JACTH XWUMHUHM; OCHOBHBbIE INPUHLMIIBI W IpaBUiIa
OTHOIICHHS K MPHUPOJIE; OCHOBBI 3/I0POBOI0 00pa3a *KHU3HHU U 30POBbECOCPETAIONINX TEXHOJIOTHIA; TPaBUiIa
IIOBE/ICHNS B 4PE3BBIYAMHBIX CUTYalUsAX, CBSI3aHHBIX C BO3JCHCTBUEM pPa3IMYHBIX BEILECTB; OCHOBHBIC
npaBa © OOS3aHHOCTH TpaXJaHMHA (B TOM UHCIIE Y4Yallerocs), CBA3aHHBIE C JIMYHOCTHBIM,
Ipo(pEeCCHOHATBHBIM U KU3HEHHBIM CAaMOOIIPEJCIIEHUEM; COLMAIbHYI0 3HAaYMMOCTh M COJAEp)KaHUE
npodeccuii, CBI3aHHBIX C XUMUEH;

-UCNbIMBIEAMb. YyBCTBO TOPIOCTH 332 POCCUMCKYI0 XMMHYECKYIO HAyKy U YBa)KCHHE K UCTOPHH €€
pa3BUTH;, YBaXCHHE M TNPHUHATHE IOCTIDKEHHMM XUMHHM B MHpPE; JIO00Bb K MPHPOJE; YBOKEHHE K
OKpY’KalOIUM (y4alluMcCsl, YUYHUTEJAM, POAMTENSIM M JIp.) — YyMETh CIyIIaTh U CIbILATh HapTHepa,
IIpU3HABaTh MPABO KaXJOr0 Ha COOCTBEHHOE MHEHHE, IPUHHUMATh PEUICHHUS C y4yeTOM MO3UIMIl Bcex
YYaCTHUKOB; YyBCTBO IIPEKPACHOI'0 U 3CTETUYECKUX YyBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEILECTB U UX
IIPEBPALICHH; CAaMOYBa)K€HNE U SMOLMOHATIbHO-I0JIOXKUTEIILHOE OTHOIIEHKE K ce0e;

-npusHaeams. NEHHOCTb 3/I0POBbs (CBOEr0 M JAPYTHX JIIOJCH); HEOOXOIUMOCTh CaMOBBIPAXKEHUS,
camopeali3aliy, COLUaIbHOTO MPU3HAHUS;

-0c031a6ams. TOTOBHOCTh (WM HErOTOBHOCTh) K CaMOCTOSATENBHBIM IOCTYNKaM U JIEHCTBUSM,
OTBETCTBEHHOCTb 3a UX PE3YyJbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPHITO BBIPAXKaTh M OTCTAaUBATh
CBOIO MO3ULMIO U KPUTUYHO OTHOCUTHCSI K CBOUM IIOCTYIIKAM;

-NposGNIAMyb. IKOJOTHUECKOE CO3HAHHWE; JI00OpOKENaTeNbHOCTh, JTOBEpPHE M BHUMATEIBHOCTh K
JIOASIM, TOTOBHOCTh K COTPYAHHMYECTBY M JpyXkOe, OKa3aHHIO MOMOIIM TeM, KTO B HEH HyXKaaercs,
00OOIIEHHBIH, YCTOWYMBBIA W  W30MpATENbHBIA  IMO3HABATENBHBIM  HMHTEpPEC, WHHUIHMATHBY U
JM0003HATENIFHOCTh B M3YYEHMHM MHpa BEIIECTB U Peakiyil; 1eleyCTpeMICHHOCTh M HAacCTOHYMBOCTh B
JOCTUKEHHUH 1IeJIeH, TOTOBHOCTh K MPEOJI0JICHUI0 TPYJHOCTEN; YOEKAECHHOCTh B BO3MOKHOCTH TO3HAHUS
IPUPOJIbI, HEOOXOIMMOCTH PAa3yMHOI'O UCHOJIb30BAHUS JOCTH)KEHUI HAyKHW W TEXHOJIOTHH A pa3BUTHSA
o0I11eCcTBa;

-yMemyb: YCTaHABIMBATh CBA3b MEXIy LENbI0 H3YYEHMS XMMHMM M TEM, i YEero OHa
oCyIIecTBIseTCsl (MOTUBAMHU); BBIIOJIHATh KOPPUTHPYIOIIYIO CAMOOIIEHKY, 3aKJIIOYAONIYIOCS B KOHTpOJIE
3a MPOLIECCOM M3Y4YEeHHs XUMHUHM U BHECEHHM HEOOXOJIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX ATaraMm U
crocobaM U3y4eHHs Kypca XHMHH; BBIIOJHATH PETPOCHEKTHBHYIO CaMOOLIEHKY, 3aKJIIOYarollylocs B
OLIEHKE MpoIiecca U Pe3yJIbTaTa U3y4eHHs Kypca XUMUN OCHOBHOM IIKOJIBI, TOJIBEJEHUU UTOTOB Ha OCHOBE
COOTHECEHMsI IieJiel M pe3ysibTaToB; CTPOMUTH >KU3HEHHbIE U MPO(PECCHOHAIbHBIE IUIAHBI C YYETOM
KOHKPETHBIX COL[UAJIBHO-

UCTOPUYECKHX, TIOJTUTHUECKUX U SKOHOMHUYECKUX YCIOBUM; OCO3HaBaTh COOCTBEHHbIE IIEHHOCTH U
COOTBETCTBHUE HUX IPUHUMAEMBIM B JKU3HHM PELICHUSM; BECTH JUAJIOT HA OCHOBE pPaBHOIPABHBIX
OTHOIICHUH U B3aUMHOTO YBa)KEHUS; BBIJICISITh HDABCTBEHHBIN aCIIEKT MOBEIEHUSI U COOTHOCUTD MOCTYIIKU
(cBom W Jpyrux IoJei) W coObITHA C TNPHHATBIMM JTUYECKMMH HOpMaMmH; B IIpeJesiax CBOHUX
BO3MOXXHOCTEl MPOTUBOAEUCTBOBATh JCHCTBUSIM U BIUSHUSAM, MPEACTABISAIONIUM YIpo3y >KHU3HH,
3JI0POBBIO U OE€30MACHOCTH JIMYHOCTH U OOILECTB.

COJAEPKAHUE YYEBHOI'O IIPEIMETA
9 kaacce (2 4 B Henemo, Bcero 68 4, U3 HUX 2 4 — pe3epBHOE BPeMsi)

Tema 1. OBIIIAS XAPAKTEPUCTUKA XUMHNYECKUX 3JIEMEHTOB 1

XUMHUYECKHUX PEAKIIUM. IEPUOJIUYECKUI 3AKOH "
NEPUOANYECKASICUCTEMA XUMHWYECKHUX DJIEMEHTOB .. MEHJAEJIEEBA (6 yacoB)

XapakTepucTUKa DJJIEMEHTa [0 €ro MnojoxkeHutro B Ilepruoaudeckoil cuUCTEME XUMHUYECKHX
sanementoB JI. N. Menneneea. CBOICTBA OKCHIIOB, KHCJIOT, OCHOBAHMN M COJIEM B CBETE€ TEOPUH
ANEKTPOJINTUYECKON UCCOLMALUU U OKUCIEHUA-BOCCTAaHOBIEHUS. IIoHATHE O MEpEXOIHBIX AJIEMEHTaxX.
AwmporteprocTb. ['eHernueckuil psn nepexonHoro sneMeHTa. [lepuonndeckuii 3akoH u Ilepuognueckas
cucrema xuMmuueckux snemeHToB J[. M. MenpaeneeBa. XumMuueckas OpraHu3anusl >KUBOM W HEXKUBOU
IpUpPOJbl. XMMHUUECKUI COCTaB SApPA, MAHTUU U 36MHOU KOpbl. XMMHUUYECKHUE JIEMEHTBI B KIIETKAX KUBBIX
opraHu3mMoB. Makpo- ©u MHUKpodseMeHThl .OO000meHne CBEACHUH O XUMHUYECKUX PEaKIHIX.



Krnaccudukanus XuMHUYEeCKHX peakuui MO pa3jiMYHbIM MPU3HAKAM: «YHUCIO U COCTAaB PEarupylomux U
00pa3yroIMMXCsl BEHIECTB», «TEIIOBOM 3((EKT», «HAMpaBICHHUE», «U3MEHEHHE CTENCHEW OKHCICHUS
AJIEMEHTOB, 00pa3yIoIINX pearupyolire BemecTBa», «(pa3ay, «MCroiib30BaHue KaTanuzaTopay.[lonstue o
CKOPOCTH XUMHUYECKOU peakuuu. DakTopsbl, BIMAIOIIME HA CKOPOCTh XUMUUYECKUX peakiui. Karanuzaropsl
1 Katanu3. IHrubuTopsl. AHTHUOKCUIAHTHI.

Onnaiin-ypoxu (nekyus, oHaaiH Koncynomayus) — 16 uacos

1. Oxucnumenvno-6occmanosumenvhvie peaxkyuu. Peakyuu coedunenus, paznodcenus, 3ameujerus u
0bMeHa ¢ mouKu 3penusi okucienus u eoccmanosnenus. https://resh.edu.ru/subject/lesson/2104/start/

2. Tennoeoti s3¢ppexm xumuueckux peaxyuti. [lonamue 06 5K30- U SHOOMEPMUUECKUX PeaAKYUSX.
https://resh.edu.ru/subject/lesson/2437/start/

3. Ckopocms  xumuyeckux  peaxyuu.  IlepgoHauanvHvle  npeocmagnenus 0  Kamanuse.
https://resh.edu.ru/subject/lesson/2102/start/

4. Obpamumvlie u  HeoOpamumvle  peakyuu.  I[loHamue 0  XUMUYECKOM  pPABHOBECUU.
https://resh.edu.ru/subject/lesson/2103/start/

5. Cywmocmov npoyecca 3neKmpoaumudeckou ouccoyuayuu. [uccoyuayus KUciom, OCHOBAHUU U
coneu. Cnabwvie u cunvHule snekmpoaumol. Cmenensb ouccoyuayui.
https://resh.edu.ru/subject/lesson/1518/start/

6. Peakxyuu uonnozo oobmena u ycrosus ux npomexanus. hitps://resh.edu.ru/subject/lesson/1603/start/

7. Xumuueckue c80UCmM8a OCHOBHBIX KIACCO8 HEOP2AHUYUECKUX COeOUHEHULl 8 ceme NpeodCcmasienuli 0o

INEKMPOIUMUYECKOU Juccoyuayuu u OKUCTIUMENIbHO-60CCINAHOBUMENbHBIX — PeaKyusix.
https://resh.edu.ru/subject/lesson/1606/start/
T'uoponus coneu. https://resh.edu.ru/subject/lesson/3123/start/

9. Oboowenue no memam «Knaccupuxkayua xumuueckux peakyutiy u «IIeKMPOIUMUYECKASL
ouccoyuayusy. https://resh.edu.ru/subject/lesson/2101/start/

JMemoncTpamuu. Paznuunsie popmbl Tabimnsl J{. . MenneneeBa. Mojenu aToMoB 31eMeHTOB ] —
3-ro mepuozoB. Mojenb CTPOCHHS 3€MHOrO Imapa (IMONepeuHbld pa3pe3). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaklUy OT IPUPOJbl pEarupyOIIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PeaKkluu
OT KOHIIEHTPAIIMH PEArupYIOMINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUUYECKOW PEaKIMH OT IUIOIIAIN
COMPUKOCHOBEHUSI PEArupYIONIUX BEIIECTB («KHISIIIUN CJI0W»).3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakmuu OT TEeMIIepaTypbl pearupyrolux BemecTB. [ OMOTEHHBII M TeTEepPOTeHHBIM KaTaJlu3bl.
depmeHTaTHBHBIN KaTanu3. UHrubuposanue.

Bupmyanvnas nabopamopusn

Jemoncmpayuu. Hoenmugurayusa HeOp2aHU4ecKux coeOuHeHuUll.
http://www.virtulab.net/index.php?option=com_content&view=article&id=284:2009-11-14-22-37-
18&catid=57:2009-11-14-21-25-00&Itemid=108

o

JlabopaTopubie onbiTel. 1. [lomydyeHuwe ruapokcuga LMHKA W HCCIENOBAHUE €rO CBOWCTB.
2.MopenupoBanue noctpoeHus Ilepuonuyeckoil cucremMbl xuMudeckux anemenToB /[. . Menneneesa. 3.
3amMerieHue jxene3oM Meau B pactBope cyinbdara menu (II). 4. 3aBUCHMMOCTD CKOPOCTH XMMHYECKOMH
peakuuu OT MPHUPOJbI PEarupyIOLIMX BEIIECTB Ha IMPHUMEPE B3aMMOJICHCTBHS KHCIOT C MeTalaMH. 5.
3aBUCUMOCTb CKOPOCTH XHMHUYECKOM PEAKIMM OT KOHIEHTpALMH PEarupyrollux BEUIECTB Ha NpUMEpE
B3aUMOJICVCTBUSl IIMHKA C COJIIHOM KHUCJIOTOM pPa3IMYHOW KOHIIEHTpauuu.6. 3aBUCHUMOCTh CKOPOCTH
XMMHMUYECKON pEaKIuu OT IUIOIAJU CONPUKOCHOBEHMsI pearupyrolux BemecTs. 7. MogaenupoBaHue
CKUISIIIETO cosh». 8. 3aBUCUMOCTh CKOPOCTHM XMMHMUYECKON pEeakIMM OT TeMIepaTyphbl pearupyrommx
BEUIECTB Ha NpuMepe B3aumopencteus okcuna meau (II) ¢ pactBopoM cepHOM KHMCIOTHI pa3InYHOU
TeMmeparypsl. 9. Pasznoxxenue nepokcuga Bogopojia ¢ moMolbio okcunaa maprania (IV) u karanaser. 10.
OOHapyxeHue KaTaja3bl B HEKOTOPbIX NHILEBHIX NpoxaykTtax. 11. MurubGupoBaHue B3auMoaeicTBUs
KHCIIOT C METaJlJIaMH YPOTPOITMHOM.

IIpenmeTHble pe3yJbTaThl 00y4YeHHS

VYyamuiicst JOJKEH ymems.

- HCIOJIb30BaTh IIPH XapaKTEPUCTHUKE NPEBPALLEHUIN BEIIECTB MOHATHS: «XMMHUYECKas PEAKLUI»,
«pPEaKIMM COCAUHEHUS», PEaKIUN Pa3IOKEHUs», «PEaKIUU 0OMEHa», «PEaKLUU 3aMEICHHS», «PEaKIuH
HeHTpann3anum», «3K30Te€PMUUECKHE PEAKLUU», «IHIOTEPMUYECKUE PEaKLU», «00paTUMbIE PEaKIN»,
«HEOOpaTUMBIE PEAKIUN», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKLUN», «TOMOTCHHBIC PEAKIIUN»,
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«TE€TEPOTrEeHHBIE PEaKLUHNN», «KATAIUTHYECKUE PEaKLHUHN», «HEKATAIUTUYECKHE DPEaKUHUW», «TEII0BOU
3¢ (HeKT XUMUIECKON PEaKINI», «CKOPOCTh XUMHUYECKON PEaKIumy, «KaTaIu3aTop»;

-XapaKTeprU30BaTh XUMHUYECKUE 3JIEMEHTHI 1-3-T0 MEepHOJO0B M0 UX MOJoXKeHHI0 B [lepuonuyeckoii
cucreMe xumuueckux anemeHtoB J[. M. MeHneneeBa: XUMHUYECKUN 3HAK, MOPSAAKOBBIM HOMEpP, NEPUOL,
rpynna, HOArpyma, OTHOCUTENIbHAs aTOMHAas Macca, CTpOeHHEe aroma(3aps sijipa, YUCIO MPOTOHOB U
HEHUTPOHOB B sjipe, O0Ilee YMCIO 3JIEKTPOHOB, PACHPECIICHUE IEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM,
MIPOCTOE BEIIECTBO, (hOpMyJia, Ha3BAaHUE W THUIl BBICHIETO OKCHAA M THJIPOKCHJA, JETY4ero BOJAOPOIHOIO
COCJIMHEHHUS (JIJI1 HEMETAJIIOB));

-XapaKTepru30BaTh 00IIMEe XUMUYECKHE CBONCTBA aM(pOTEPHBIX OKCHUJIOB U THAPOKCUIOB;

-IPUBOIUTH MIPUMEPHI PEAKIIHIA, TTOATBEPIKIAIONINX XUMUYECKIE CBOWCTBA aM()OTEPHBIX OKCHUIIOB H
TUAPOKCHJIOB;

-1aBaTh XapaKTEPUCTUKY XMUMHYECKUX PEAKIUNA IO YUCIY M COCTAaBY HCXOJHBIX BEIIECTB M
MPOJIYKTOB peakluu; TEIoBoMY 3((eKTy; HampaBlIEHHIO MPOTEKaHMs PEaKlUU; WU3MEHEHUIO CTEeTeHeH
OKHCJIEHUS JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXO/IHBIX BELIECTB; YYaCTHUIO KaTaJIn3aTopa;

-00BSICHATh U TPUBOJUTH MPUMEPHl BIMSHHUS HEKOTOPHIX (DaKTOpPOB (IpHUpOJAa PEearupyroLInx
BELIECTB, KOHIIEHTpAIMsl BEILECTB, AaBJIEHUE, TEMIIEpaTypa, KaTalu3aTop, IOBEPXHOCTh CONIPUKOCHOBEHUS
pearupymoIrx BelecTB) Ha CKOPOCTh XUMHUYECKUX PEaKInii;

-Ha0JII0JaTh U ONKCHIBATh YPAaBHEHHS PEAKIUH MEXTY BEIIECTBAMU C IOMOIIBIO €CTECTBEHHOTO
(pyccKOTro UM POIHOTO) SI3bIKA U A3BbIKA XUMUMU;

-IPOBOJIUTH  OMBITHI, IOATBEPKAAIONMNE XUMHUYCCKHE CBOWCTBA aM(pOTEPHBIX OKCHIOB U
THJIPOKCHIOB; 3aBHCHUMOCTh CKOPOCTH XHMHUYECKON peakuuu OT pa3iudHbIX (akTopoB (mpupoaa
pearupymoImux BeLIECTB, KOHLUEHTpalus BEIIECTB, JaBJICHHE, TEMIEpaTypa, KaTajau3arop, MOBEPXHOCTh
CONPUKOCHOBEHHUS PEarupyroluX BEIIECTB).

MertanpeameTHble pe3yJibTaTbl 00y4eHHs

VYyamuiics 10KeH ymems:

-OIpeleNsITh 1eJb y4eOHOW MESTENbHOCTH C IOMOULIbI0 YUUTENsI U CaMOCTOSITENbHO, HCKaTh
CpEICTBa €€ OCYIIECTBICHHUS, padoTas Mo MJIaHy, CBEpSATh CBOU JICHCTBUS C IENbI0 U MPU HEOOXOUMOCTH
UCIPABJIATH OIIMOKHU C ITOMOILBIO YYUTENS U CAMOCTOSTENBHO;

- COCTaBJISITh AaHHOTAIMIO TEKCTA;

- CO3/1aBaTh MOJIETH C BBIICJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U MPEJICTABICHUEM UX
B IIPOCTPAHCTBEHHO-TPapUIECKON MIIM 3HAKOBO-CUMBOIIMYECKOi hopme;

- OIPENENATh BUJIbI KiIacCU(UKALINU (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

- OCYLIECTBJIATD IIPSIMOE JENYKTUBHOE JI0Ka3aTEIbCTBO.

TEMA 2. METAJLJIBI (19 yacoB)

ITonoxenne meramoB B Ilepmoanueckoil cucteme xumuueckux sneMeHToB [[. M. MeHnneneesa.
Merannnyeckas KpUCTaJUIMYeCKas pelleTKa M MeTajsindyeckas XxuMmudeckas cBsi3b. OOmue Qusnueckue
cBoiictBa MertaiuioB. CINiaBbl, WX CBOHCTBA M 3HAaYeHHE. XHMHYECKHE CBOMCTBA METAJNIOB Kak
BOCCTAaHOBHUTEJIEH, @ TAK)KE B CBETE UX IOJIOXKEHUS B JJIEKTPOXMMHUECKOM Psly HANPSDKEHUN METaJlIoB.
Koppo3sust Mmetamios u criocoOb1 60ps0BI ¢ HEW. MeTauTbl B IPUPOJIE.

O6111e cnocoObl UX MOTYUYESHHUS.

O0mas xapakTepucTHMKAa HIeJ0YHBIX MeTal10oB. Mertamibl B npupoge. OO6mue crnocodbl ux
nosydeHus. Ctpoenue aromos. lllenouHbple MeTayuibl — MpOCThIE BEleCTBA. BakHeiine coeanHEeHUs
IIEJIOYHBIX METANIOB — OKCH/JIbI, TUPOKCUIBI U CONH (XJIOPHbI, KapOOHATHI, CyIb(haThl, HUTPATHI), UX
CBOMWCTBA U MPUMEHEHHE B HAPOJHOM Xo3siicTBe. Kanuiineie yno0penus.

OO0masi xapakrepucTuka 3jeMeHTOB rjaaBHoii moarpymmsl II rpynmsi. CtpoeHue atomos.
[[lenoyHO3EMENBHBIE METAUIBI — IPOCTHIE BEIIECTBA. BakHEWIINE COEAMHEHMS LIEIIOYHO-3EMENbHBIX
METAJIJIOB — OKCHUJbI, TUAPOKCUIBI M COJU (XJIOPHUIbI, KapOOHAThI, HUTPATHI, CylbdaTsl, pocdatel), Ux
CBOMCTBA U NPUMEHEHNE B HAPOJHOM XO34HCTBE.

Amomunuii. CtpoeHue aroma, (u3MUEeCKHMe M XHMHUYECKHE CBOICTBa MPOCTOrO BEILIECTBA.
CoenuHeHUsT AIIOMUHUS — OKCHUJ U THIPOKCHJ, MX aM(pOTEpHBIN XapakTep. Baxkneiimume conu anoMuHus.
IIpuMeHeHne aatOMUHUSA U €70 COCIUHEHUM.

Keaeso. Ctpoenue artoma, (HU3MYECKHME W XHMHYECKHE CBOMCTBA TIPOCTOTO BEIIECTBA.
I'enetnueckue psael Fe2+ u Fe3+. Baxueiimue conu xene3a. 3Hau€HHUE Kelle3a U €ro COCIUHEHUM IS
IIPUPOABI U HAPOJHOTO XO35MCTBA.



Ounaiin-ypoku (nekyus, ouaain koucyaromayus) — 10 uacos

1. Hlenounvie memannvi. Puzuyeckue u xumudeckue ceoticmea. OKcuowvl u 2UOPOKCUObL UWETIOUHBIX

memannos. https://resh.edu.ru/subject/lesson/1602/start/

2. Ienounosemenvuvie memannvl. Badxcneuwue coeOuHeHUs Wel0YHO3EMENbHbIX MeMAaulos Ux

npumenenue. https://resh.edu.ru/subject/lesson/3124/start/

3. Amomunuii. Haxoocoenue 6 npupooe. Ceovicmea amomunus. Am@omepHocms oxcuoa u

auopoxcuoa amomunus. https://resh.edu.ru/subject/lesson/1604/start/

4. JKeneso. Haxooicoenue 6  npupooe. Ceoticmea  oceneza. Coedunenus  dicenesa.

https://resh.edu.ru/subject/lesson/1605/start/

5. Obobwenue no meme «Memannory. Ilpumenenue Memannoa.

https://resh.edu.ru/subject/lesson/2067/start/

HMemoncTpamuu. OOpasnbl MIEIOYHBIX W MICJIOYHO3EMEIbHBIX MeTaioB. OOpasmbl CILIaBOB.
BsaumoneiicTBue HaTpus, TUTUS U KaJlblUg ¢ Bojoi. B3anuMogeiicTBre HaTpusi U MarHusi ¢ KUCIOPOJIOM.
B3aumoseiicTBre MeTaiuioB ¢ Hemetauiamu. [Tonyuenne ruapokcuos sxemneza (1) u(l11).

JlaGopaTopHuble omnbIThl. 12. B3auMopelcTBue pacTBOPOB KHUCJIOT M COJEH C MeETaJUIaMH.
13.03nakomnenue ¢ pyaamu xene3a. 14. OxpalivBaHuE IUIAMEHU COJISIMH IIEJOYHBIX METaJUIOB.
15.B3aumoneiicTBue kanblus ¢ Boaoi. 16. [lonydyenne ruipokcuia KaabIus U UCCIE0BAHUE €T0 CBOWCTB.
17. IlomyyeHue TUAPOKCHAA aJOMUHUS U HCCIEJ0BaHUE ero cBoMcTB. 18. B3aumojeiicTBue xenesa c
consiHoi kucnotou. 19. [Monyuenue runpokcuaos xenesa (I11) u (II1) u u3yueHne ux cBOMCTB.

IIpakTuyeckne padorthl. 1. Pemenne sxcriepuMeHTaIbHBIX 337]a4 Ha PACO3HABAHUE U TIOJIyYCHHUE
COEIMHEHUI METaJlIOB.

Kountpoasnas padora Ne 1. Merasibi.

Bupmyansnas naéopamopus

Hemoncmpayuu

1. 3naxomcmeo c oopasyamu Memajiios u ux pyoamu.
http://www.virtulab.net/index.php?option=com_content&view=article&id=280:2009-11-14-22-
37-18&catid=57:2009-11-14-21-25-00& Itemid=108

Ilpakmuueckaa paboma Ne 1. Pewenue skcnepumeHmanvuwvlx 3aodau no meme «llonyyenue
coeoOuHenull Memaiios u usyuenue ux ceolcmey
http://www.virtulab.net/index.php?option=com_content&view=article&id=265:2009-11-14-22-37-
18&catid=57:2009-11-14-21-25-00&Itemid=108

Konumponvnas paboma Ne 1. (onnaiin)

Hmoezosviti mecm no meme «Memannor» https://onlinetestpad.com/ru/test/265208-itogovyj-test-po-
teme-metally

IIpeameTHbIe pe3yabTaThbl 00y4eHUS

VYuamuiicst JOJKEH ymems.

-MCMOJIb30BaTh NPU XAPAKTEPUCTUKE METAUIOB M MX COCAUHEHUU TOHATUS: «METAJIbD), «pPsij
AKTUBHOCTH METAJJIOBY», «IIEJOYHBIE METaJUIbI», «IIEJIOYHO3EMENIbHbIE METAIIIbD), UCIIOIh30BaTh UX MpPU
XapaKTEPUCTUKE METAJUIOB;

-1aBaTh XapaKTEPUCTHKY XUMHUYECKHX DSJIEMEHTOB-META/UIOB (IIEJIOYHBIX METAUIOB, MarHwus,
KaJbIUsl, alFOMUHUS, JKeJe3a) Mo WX MoyiokeHuto B [leproaudeckoi cucreMe XUMUYECKUX 3IIeMeHTOB /1.
W. MenpeneeBa (XUMUYECKHI 3HAK, TOPSAIKOBBIA HOMEp, MEPU OJI, TpyIma, MOATPYINa, OTHOCUTEIbHAS
aTOMHasi Macca, CTpOeHHUe aToma (3apsij s/1pa, YuciIo IPOTOHOB

U HEUTPOHOB B sijipe, 00Iee YUCIIO DJIEKTPOHOB, PaclpelelieHue AJIEKTPOHOB MO JJIEKTPOHHBIM
CJIOSIM), IPOCTOE BEIIECTBO, (hopMyIa, HA3BaHHUE U THUI BBICIIIETO OKCUJIA U THAPOKCUIA);

-Ha3bIBaTh COCTMHEHUS METAJIOB U COCTABIISITH UX (POPMYIIBI TTO HA3BAHHMIO;

-XapaKTepu30BaTh CTpOeHUE, o0mue (U3MUecKue W XMUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB-
METAJIJIOB;

-00BSICHITh 3aBHUCHMOCTh CBOMCTB (WJIM TPEJCKa3bIBaTh CBOMCTBA) XHUMHUYECKUX DIEMEHTOB-
METaJUIOB (paguyc, METAUTMYECKHE CBOMCTBA JJIEMEHTOB, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBLHBIE CBOWCTBA
AJIEMEHTOB) W O0pa3yeMbIX HMH COEIUHEHHH (KHUCIOTHO-OCHOBHBIC CBOMCTBA BBHICIIUX OKCHIIOB H
TUAPOKCHUJIOB, OKUCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT moJioxkeHusi B Ilepuoanueckoil cucreme
xuMudeckux djemeHToB 1. . Menaeneena;

-OMUCHIBATH OOIINE XUMUYECKHUE CBONCTBA METAJUIOB C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SI3BIKA U SI3bIKA XUMUU,
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-COCTaBJISATh MOJIEKYJISIDHbIE YpPAaBHEHMS pPEaKLMM, XapaKTepU3YIOIMMX XHWMHUYECKHE CBOMCTBA
METaJUIOB M UX COCIAMHEHUH, a TAK)KE DJIEKTPOHHBIEC YPAaBHEHUS IPOLECCOB OKUCIECHUS-BOCCTAHOBIICHNUS,
YpPaBHEHUs DJIEKTPOJIUTHYECKOW JTUCCOLMALMU; MOJIEKYJISIPHBIC, TIOJHBIE M COKpAICHHbIE HOHHBIE
YPaBHEHUs pEaKlMii C y4aCTUEM JICKTPOJIUTOB;

-yCTaHaBJINBaTh NPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aTOMa, XMMHYECKOU CBS3bIO,
TUNIOM KPHCTAJUTMYECKOW pEIIeTKH METAIOB M HMX COCAMHEHWH, uX oOmmMu (U3NYECKUMU |
XUMUYECKUMH CBOMCTBAMU;

-OIACHIBATh XUMHUYECKHE CBOMCTBA WICIIOYHBIX M IIEJIOYHO3EMENBbHBIX METAJUIOB, A TaKXKe
ATIOMHHHS M Kelle3a U MX COCJAMHEHUN C MOMOIIBI0 €CTECTBEHHOrO (PYCCKOrO WIIM POJHOIO)S3bIKa U
S3bIKa XUMUU;

BBITOJIHATH, HAOJIIOIaTh M OMUCHIBATh XMMHUECKUN SKCIIEPUMEHT [0 PACMO3HABAHHUIO BaXKHEHUIIUX
KaTMOHOB METAJUIOB, TUAPOKCHUI-HOHOB;

-3KCIEPUMEHTAIBHO  MCCIEJOBaTh CBOMCTBA METAJUIOB M UX COCOUHEHUW, pemarb
JKCIIEPUMEHTAJIBHBIE 33/1a4U 110 TeMe «MeTtauibiy;

-OMUCHIBATh XUMUYECKHUI IKCIIEPUMEHT C MOMOIUIbI0 €CTECTBEHHOTO (PYCCKOTO MM POJHOTIO)sI3bIKa
U S13bIKa XUMMU;

-IPOBOJIUTH PACUYETHl MO XUMHUYECKHMM (OpMyllaM U ypaBHEHUSM pPEaKIUi, MPOTEKAIONINX C
y4acTHEM METAJUIOB U UX COCIUHEHUN;

-o0pamiarbes ¢ 1a6opaTopHbBIM 000PYAOBaHUEM U HArpeBaTEIbHBIMU MTPHUOOPAMU B COOTBETCTBUH C
MpaBUIaMU TEXHUKU 0€30MaCHOCTH;

-Ha0JII0aTh 32 CBOMCTBAMH METAJUIOB U UX COCTUHEHUI U SBJICHUSMH, IPOUCXOIAIIUMU CHUMU;

-OIIUCBIBATh XMUMHYECKUNA HKCIIEPUMEHT C IOMOIIBIO €CTECTBEH HOro (PyCCKOTO WJIM POJHOIO)
SI3bIKA U S13bIKa XUMHH;

-JIeJIaTh BBIBOABI 10 pe3yJIbTaTaM IIPOBEACHHOIO 3KCIIEPUMEHTA.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHs

VYuamuiicst JOJKEH ymemsy.

-paboTaTh MO COCTaBICHHOMY IUIaHy, MCIONB3YSd HApsAAy C OCHOBHBIMHU W JIOTIOJHUTEIbHBIC
cpencTBa (CIpaBOYHYIO JINTEPATYPY, CIOKHBIE MpuOopsl, cpenctsa UKT);

-C TIOMOIIBIO YYMTENsl OTOMpaTh [UId pelleHus Y4yeOHBIX 3ahady HeoOXOJIuMble ClOBapH,
SHUUKJIONIEUY, CIIPABOYHUKH, dJIEKTPOHHBIE TUCKH;

-COMOCTABIATh U OTOMpaTh MH(OPMAIUIO, MOJYYEHHYIO W3 Pa3IMYHbIX MCTOYHUKOB (CIOBapH,
SHIMKJIONENH, CIIPAaBOYHUKH, JIEKTPOHHBIE TUCKU, CETh VIHTEpHET);

-MIPEJICTaBIATh MHGOPMALMIO B BHUAE TaOJHI], CXEM, ONOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMeHnenuneM cpeacts KT,

-0(OpMIISITH CBOM MBICIIUM B YCTHOH M MUCbMEHHOW PEUYM C YYETOM CBOMX YUEOHBIX M KH3HEHHBIX
pEeYeBBIX CUTyalui, B TOM 4ucie ¢ npuMeHennem cpencts UKT;

-COCTaBIIATh PELIEH3UIO HA TEKCT;

-OCYIIECTBIIATH 10KA3aTEIbCTBO OT POTUBHOTO;

-ONpeAesaTh, MUCXOAd M3 Yy4yeOHOW 3amauM, HEOOXOJUMOCTh HCIOJIb30BAHUS HAOIIOJCHUS WU
JKCIIEPUMEHTA.

TEMA 3. HEMETAJLJIBI (26 gacos)

OO0mass xapakTepuCTHKa HEMETAJIOB: TMoJIokeHHWe B llepuoanyeckoil cucTeMe XUMHUYECKHX
anemenToB J[. . MenpaeneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB, AJIEKTPOOTpHUIIATENhHOCTh (DO)Kak Mepa
«HemeTaimmyHocTh», psia 0. Kpucramnmyeckoe CTpoeHHE HEMETANIOB — TMPOCTBIX BEILIECTB.
Annotponus. duznyeckre cBoicTBa HeMeTalIoB. OTHOCUTEIBHOCTh MOHITUN «METAJUD» U «HEMETAILI.

Kucaopon. Ilonoxenne Bomopona B llepuoguyeckoit cucremMe xumuueckux siemeHtoB JI. .
MenpeneeBa. CtpoeHue aroma M Mojekyibl. dusnueckne W XUMHUYECKHE CBOICTBa BOJOpPOJA, €ro
MOJTy4YeHUE U TIPUMEHEHHEe. AJUIOTpOnHbIe Moaudukanmu kuciopoaa. O30H.

Bonopoa. Ilonmoxenune Bomopona B Ilepromnueckoil cucTEME XHUMHYECKHX 3JI€eMEHTOB /I,
N.MenneneeBa. CtpoeHue atoma M MoJieKyJbl. DU3NYECKMEe M XUMUYECKHE CBOWCTBA BOJOPOJIA, €rO
MOJIyYeHUE U IPUMEHEHUE.

Bona. Crpoenne mosekynbl. BomoponHas xumudeckas cBA3b. DU3MYECKHE CBONCTBA BOJBI.
AHOManuM CBOWCTB BOAbL. [ uapodunbHble W TUAPOPOOHBIC BemiecTBa. XHUMHUYECKHE CBOWCTBA BOJBI.



Kpyrosopot Boasl B nipuposie. Bomoounctka. Asparust Bosbl. bertoBeie GuabTpel. MUHEPATBHBIE BOJIBI.
JucTuniupoBaHHas BOJa, €€ MOoJIyYeHrue U IPUMEHEHHE.

O0mas xapakrepuctuka rajoreHoB. CtpoeHue atomoB. [IpocTbie BemecTBa U OCHOBHBIC
COEJIMHEHUS TaJIOTeHOB, UX cBoiicTBa. KpaTkue cBenenust o xjope, Opome, ¢prope u ioxe. [Ipumenenue
raJIoreHOB M UX COCIUHEHHI B HAPOTHOM XO3SHCTBE.

Cepa. CtpoeHue aToma, aJuIOTPOIUS, CBOMCTBA U NPUMEHEHHE POMOMUYECKOM cepbl. OKCHIIBI CEpbl
(IV) u (VI), ux nomydeHue, cBoiicTBa U npuMeHeHune. CepHasi KHCIIOTAa U €€ COJIM, UX IPUMEHEHHUE B
HAapOJAHOM X03siicTBe. [I[pOM3BOACTBO CEPHOM KUCIOTHI.

A3ot. CTpoeHue aTroma U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMHUAK, CTPOCHHUE, CBOMCTBA,
nosiyueHue U npumenenue. Conu aMMOHMS, MX cBoicTBa M npumeHeHue. Oxcuabl azora (II) m (IV).
A30THas KHUCIIOTa, €€ CBONCTBAa W MpHUMeHeHHe. HutpaTbl W HUTPUTHI, MpodiIeMa UX COJEp>KaHUS B
CEJIbCKOXO35IICTBEHHOW IPOAYKIMH. A30THBIE y100pEHUSI.

®ocdop. CtpoeHue aroma, alIOTPOIKs, CBOKWCTBA 0eJoro u KpacHoro ¢ocdopa, Ux MpUMEHEHHE.
OcHoBuble coemuaenus: okcupa (ochopa (V) u oprodochopnas kucnora, (ocharer. DocdopHbIe
yaoOpeHusl.

Yraepoa. Crpoenuwe aroma, auIOTPONHs, CBOMCTBa Moaudukanuid, npumeHeHue. OKCHUIBI
yraepoaa ( I 1) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KalbIUT, CO/IA, TOTAI, UX 3HAYCHUE B
MIPUPOJIE U )KU3HU YEJIOBEKA.

Kpemnnii. Ctpoenne atoma, KpUCTAUNIMYECKUM KPEMHUM, €ro CBOMcCTBa M npuMeHeHue. Okcun
kpemuus (IV), ero nmpupoansie pasHoBuAHOCTH. CUIMKATHI. 3HAYEHUE COCTUHEHUN KPEMHHUS B KUBOU U
HeXUBOM npupoe. [loHaTrue o CUIMKATHONW TPOMBIIUIEHHOCTH.

Onnaiin-ypoxu (nekyus, onaaiin Koncynromayus) — 27 uacos

1. Kucnopoo: gusuueckue u xumuueckue cgoticmaa, noiyuenue, npumenerue. Kpyeosopom xuciopooa
6 npupooe. https://resh.edu.ru/subject/lesson/2447/start/

2. Osomn. Annomponus KUciopooa. Cocmas 6030yxa. Topenue.
https://resh.edu.ru/subject/lesson/2446/start/

3. Booopoo: muaxoodicoenue 6 npupooe, e2o ¢huzuueckue u XuMuveckue Cc8oUCmed, npumMeHeHue.
https://resh.edu.ru/subject/lesson/3119/start/

4. Tanocenvi. Xnop. X10p06000poo. Conanas Kucioma u ee conu.

https://resh.edu.ru/subject/lesson/2075/start/

Cepa. Ceposopoo. Cynvghuowt. https://resh.edu.ru/subject/lesson/2434/start/

Oxcuo cepot (IV). Cepnucmas kucioma u ee coau. https://resh.edu.ru/subject/lesson/2076/start/
Oxcuo ceput (VI). Cepras xucioma u ee conu. https://resh.edu.ru/subject/lesson/2077/start/

Asom: ceovicmea u npumenenue. Ammuax. Quzuueckue u xumuueckue ceoticmea. llonyuenue u
npumenerue. Coau ammonus. https://resh.edu.ru/subject/lesson/2078/start/

9. Azommuas xucioma. Cmpoenue monexynvl. Ceoticmeéa paz0asieHHOU U KOHYEHMPUPOBAHHOLL
a30mHou KUCAOMbl. Conu a3omuou KUCA0Mbl. Azommuvie Yoobpenus.
https://resh.edu.ru/subject/lesson/2074/start/

10. @ocghop. Annomponusa gocgopa. Ceoiicmsa ocgopa. Oxcuo gocghopa(V). Docghopnas xucnoma
u eé conu. Docghopnule yooobpenus. https://resh.edu.ru/subject/lesson/2073/start/

11. Venepoo. Annomponusie moougurayuu yenepooa. Xumuueckue ceoticmea yenepooa. Aocopoyus.
https://resh.edu.ru/subject/lesson/2072/start/

12. Veapnuwiii caz. Yenexucnviii 2az. https://resh.edu.ru/subject/lesson/2071/start/

13. Veonvnas kucnoma. https://resh.edu.ru/subject/lesson/2070/start/

14. Kpemnuii u eco coeounenus. Cmexno. L{emenm. https://resh.edu.ru/subject/lesson/2069/start/

15. O6o6wenue no meme «Hememannwiy. https://resh.edu.ru/subject/lesson/2068/start/
JemoncTpanuu. OOpa3nbl TaJOreHOB — MPOCTHIX BEIIECTB. B3anMojeiicTBue TrajlloreHoB C

HaTpHUeEM, C aTIOMHHHEM. BBITeCHEeHHEe XJI0poM OpoMa Wi Hoja U3 pacTBOPOB UX colield. Bzaumoneiicteue
CEpbl ¢ METAJUIAMHU, BOJOPOAOM M KHCIOpOAOM. B3auMonelicTBue KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBHI
¢ meabto. [lormnomenre yriem pacTBOPEHHBIX BELIECTB WM Ta30B. BoccTaHoBIeHHE Menu U3 €€ OKCHaa
yrineM. OOpasubl NPUPOJHBIX COEAMHEHUI xiyopa, cepbl, ¢ochopa, yriaepona, kpemHus. OOpasibl
BOXHEUIIMX JUUIsI HAPOJAHOTO XO3sHCTBa CyIb(paToB, HUTPATOB, KapOOHATOB, pocdaTtoB. OOpa3bl cTEeKa,
KepaMUKHU, [IEMEHTA.

JlabopaTopubie onbiThl. 20. Ilomyuenune u pacno3HaBaHue Bojpopona. 21. HMccrnenoBanue
MOBEPXHOCTHOTO HATSKEHUS BOAbL. 22. PacTBOpeHHe nepMaHTraHaTta Kajausl WK MEJHOTO Kyropoca B BOJIE.

o No o



https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2068/start/

23. T'mppatamus oGe3BokeHHOro cyibdara memu (II). 24. M3roroBineHue TUIICOBOTO OTMedYaTka. 25.
O3HakoMJICHHE ¢ KOJUICKIMEeH OBITOBBIX (PUIBTPOB. 26. O3HaKOMIIEHHE C COCTABOM MHHEPATbHOW BOJBI.
27. KauecTBeHHass peakuusi Ha TajoreHuI-uoHbl. 28. IlomydyeHue W pacmo3HaBaHHE Kuciopoaa. 29.
I'openue cepsl Ha Bo3nyxe U B kuciopoae. 30. CoiictBa pa3daBiieHHON cepHON KucaoThl. 31. M3yuenue
cBoiicTB aMmMuaka. 32. PacriozHaBanue coseid ammonust. 33.CBoiicTBa pa30aBiIeHHON a30THOM KUCIOTHI. 34.
B3anmMopeiicTBre KOHIEHTPUPOBAHHOM a30THON KHUCIOTHI ¢ Mebto. 35. ['openue dochopa Ha Bo3myxe U B
kuciopone. 36. Pacno3naBanue docdaros. 37. I'openue yras B kuciopone. 38. Ilomydenne yroibHOU
KHCIIOTBI W u3ydeHue ee cBoicTB. 39. Ilepexon kapboHatoB 6 rtuiapokapOonatel. 40. Paznoxenue
ruapokapOonara Hatpus. 41. [lomydeHne KpeMHEBOW KMCIIOTHI U U3yUYEHUE €€ CBOMCTB.

IIpakTuyeckne padorbl. 2. Pemenue »skcnepuMeHTaNbHBIX 3amad 1no Teme «lloarpymnma
rajioreHoBy. 3. Pemenue skcnepuMeHTandbHbIX 3aqau no teMe «lloarpymmna kucinopoaa». 4. Ilomyuenue,
coOHMpaHue U pacro3HaBaHUE ra3oB.

KonTpoasnas padora Ne 2. Hemetauibl.
Bupmyanvnas nabopamopusn
Hemoncmpayusn
1. Pacnosnasanue X710pu0os u cynvghamos.
http://www.virtulab.net/index.php?option=com_content&view=article&id=282:2009-11-14-22-37-
18&catid=57:2009-11-14-21-25-00&Itemid=108
Ilpakmuueckan padoma Ne 2 Peuwenue 3KCnepumMeHmanvHulx 3aday no meme ‘“‘Hememannvl”
http://www.virtulab.net/index.php?option=com_content&view=article&id=283:2009-11-14-22-37-
18&catid=57:2009-11-14-21-25-00&Itemid=108
Konumponvnas paboma Ne 2. (onnaiin)

Hememannei. Ceoticmea. https://onlinetestpad.com/ru/test/59649-nemetally-svojstva

IIpeaMeTHbIE pe3y/bTaThl 00yUeHUsI

VYyamuiics 10KeH ymems:

-MCTIOJIb30BaTh MPHU XaPAKTEPUCTUKE HEMETALIOB M UX COCAUHEHUN TMOHATHSA: «HEMETaJUIbD»,
«TaJIOTeHbD», «aJNIOTPONHbIC BHUIOU3MEHEHUS», (GKECTKOCTh BOJBY, «BPEMEHHAsl MKECTKOCTb BOMbBIY,
«TOCTOSTHHAS K€CTKOCTh BOJIBDY, «O0IIast 3KECTKOCTh BOJIBIY;

-JlaBaTh XapaKTEPUCTUKY XUMUUYECKUX SJIE€MEHTOB-HEMETAIUIOB (BOJIOPO/A, TalOTEHOB, KHCIOPO/a,
cepsl, azota, ¢ocdopa, yriepoa, KpeMHHUS ) 10 UX MOJOKEeHUIO B [lepronnueckoi cucteMe XUMHUUYECKHX
sanemeHToB [[. YI. MeHnneneeBa (XMMHUUYECKHI 3HAK, MOPSAJIKOBBIA HOMEpP, MEpPUOJ, Tpynmna, MOATrpymna,
OTHOCUTENIbHAs aTOMHAasl Macca, CTpPOCHHE aToma (3apsj sipa, YUCIO MPOTOHOB W HEUTPOHOB B SApE,
o0Iiee 4McI0 3NIEKTPOHOB, pACHpeeieHHe JJIEKTPOHOB MO DJIEKTPOHHBIM CIOSIM), MPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHKWE W THI BBICIIETO OKCHUJIA U TUAPOKCHUIA, (popMylia U XapakTep JIETy4ero BOJIOPOTHOTO
COCMHEHMUS);

-Ha3bIBaTh COCIMHEHUSI HEMETAIUIOB U COCTABJISITH UX (POPMYJIBI IO HA3BAHHUIO;

-XapaKTepu30BaTh CTpOeHHUE, o0mue (U3NuecKue W XUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB-
HEMETAJIJIOB;

-00BSICHATh 3aBHUCHMOCTh CBOMCTB (WJIM TpPEJCKa3bIBaTh CBOMCTBA) XHUMHUYECKHUX DIEMEHTOB-
HEMETaJUIOB PagnuyC, HEMETAUINYECKUE CBOMCTBA JJIEMEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIC
CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COEIUHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX OKCHIOB
U THAPOKCHUJIOB, JIETYYHX BOJOPOIHBIX COCIWHEHHH, OKHCIWTEIbHO-BOCCTAHOBHUTEIIPHBIC CBOWCTBA) OT
nonoxxeHus B Ilepuoanyeckon cucreme xumuueckux 3neMenToB . 1. Menneneesa;

-OIMHCHIBATh OOIINE XUMUYECKHE CBOMCTBA HEMETAUIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) sI3BIKA U S3bIKA XHUMHH,

-COCTaBJISAITh MOJICKYJISIPHBIE ypaBHEHHS PEaKIMK, XapaKTepU3YIOIMIMX XHWMHUYECKHE CBONCTBA
HEMETAJUIOB M MX COEIMHEHUM, & TAKXKE DJIEKTPOHHBIE YPABHEHHSI IIPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHNUS,
YpaBHEHUS DJEKTPOJUTUYECKOW JTUCCOITMAIIMU; MOJICKYJISIPHBIE, TIOJHBIE ¥ COKpAIICHHBIC WOHHBIE
YpaBHEHUS PEaKLUi C y4aCTUEM BJIEKTPOJIUTOB;

-yCTaHaBIIMBAaTh NMPUINHHO-CIICJICTBEHHBIE CBSI3M MEXAY CTPOSHHEM aTOMa, XMMHYECKOH CBS3bIO,
TUTIOM KPHUCTAJUIMYECKOW pEIIeTKHM HEMETalIOB W WX COCAMHEHUH, MX OOmUMHU (U3NYECKUMU U
XUMUYECKUMH CBOMCTBaMU;

-ONUCHIBaTh XHMMHUYECKUE CBOICTBa BOAOPOZA, TaJOreHOB, KUCIOpOZa, cephl, a3ora, (ocdopa,
rpadura, anmasza, KpEMHUS U UX COSAMHEHUN C TMTOMOIIBIO0 €CTECTBEHHOTO (PyCCKOTO WIIH POJHOTO) sI3bIKA
U SI3bIKa XUMHU;



http://www.virtulab.net/index.php?option=com_content&view=article&id=282:2009-11-14-22-37-18&catid=57:2009-11-14-21-25-00&Itemid=108
http://www.virtulab.net/index.php?option=com_content&view=article&id=282:2009-11-14-22-37-18&catid=57:2009-11-14-21-25-00&Itemid=108
http://www.virtulab.net/index.php?option=com_content&view=article&id=283:2009-11-14-22-37-18&catid=57:2009-11-14-21-25-00&Itemid=108
http://www.virtulab.net/index.php?option=com_content&view=article&id=283:2009-11-14-22-37-18&catid=57:2009-11-14-21-25-00&Itemid=108
https://onlinetestpad.com/ru/test/59649-nemetally-svojstva

-ONUCHIBATH CIIOCOOBI yCTPAHEHHUS JKECTKOCTH BOJbI U BBIMOJHATH COOTBETCTBYIOIIUNA UM
XUMUYECKUN DKCIIEPUMEHT;

-BBIMIOJIHATh, HAOJIOAATh U OMUCHIBATH XMUMHUYECKUN SKCHEPHUMEHT [0 pacro3HaBaHUIO HOHOB
BOZIOpPOJIa 1 aMMOHWUS, CyIbdar-, KapOboHaT-, CHIIUKAT-, pocdar-, XJI0pua-, OpOMHUT-, HOAHI-UOHOB;

-9KCIIEpUMEHTAIbHO ~ MCCJIEeIOBaTh  CBOWCTBA METAJUIOB W HMX  COCOUHEHHH, pelaTh
SKCIIEPUMEHTAJIbHBIE 3a/1auH 110 TeMe «Hemeramiby;

-ONUCHIBATh XUMHUYECKUN SKCHEPUMEHT C TOMOIIbIO €CTECTBEHHOrO (PYyCCKOTO WM POIHOIO)
SI3BIKA U SI3bIKA XUMUMY;

-oOpamiarbes ¢ 1abopaTopHbBIM 000PYAOBaHUEM U HAarpeBaTeIbHBIMU MTPHUOOPAMU B COOTBETCTBUH C
NpaBUJIaMHU TEXHMKH O€30IacHOCTH; HaOJI0JaTh 3a CBOMCTBAMHM HEMETAJUIOB M WX COCAMHEHUN U
SIBIICHUSIMU, TIPOMCXOSIIUMU C HUMH;

-JIe1aTh BBIBOJIBI 110 pE3yJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA.

-IPOBOJUTH PACYETHl MO XUMHUYECKHMM (OpMyliaM U YypaBHEHUSM peakIui, MPOTEKAIOIIHNX C
y4acTUEM HEMETAJUIOB U UX COEIMHEHUM.

MeTanpeameTHble pe3yabTAThl 00y4YeHUs

VYvuamuiicst JOJKEH ymenmul

-OpraHu30BbIBaTh y4eOHOE B3aUMOJICHCTBUE B IPYIIIE (paclpeaenaTh poiH, JOrOBapUBATLCA APYT
C IpyroM U T. [1.);

-peABUAETH (IPOTHO3UPOBATH) MOCEACTBUSI KOJUIEKTUBHBIX PEIICHHIA;

-[IOHMMATh MIPUYMHBI CBOETO HEyCIeXa U HaXOJIUTh CIIOCOOBI BBIX0/Ia U3 ATOM CUTYaIluH;

-B JMAJIOT€ C YYUTEJNEeM YYUThCS BbIpaOaThIBATh KPUTEPUU OLEHKU M OMPEIENATh CTENeHb
YCHEIIHOCTH BBIIIOJIHEHUSI CBOEM paboThl M paboThl BCEX, HUCXOAS M3 HUMEIOUIUXCA KpPUTEPHEB,
COBEpIICHCTBOBATh KPUTEPUU OLICHKH U MOJIb30BATHCA UMU B XOZI€ OIIEHKH M CAMOOLICHKH;

-OTCTauBaTh CBOIO TOUKY 3pEHUS, ApIYMEHTHUPY €€;

-TIOATBEPKAATH APTyMEHTHI (haKTaMu;

-KPUTUYHO OTHOCUTHCS K CBOEMY MHCHHIO;

-CIylIaTh JIPYTUX, MBITATHCS MPUHUMATh APYTYIO TOYKY 3pEHUS, ObITh TOTOBBIM M3MEHUTH CBOIO
TOYKY 3pEHUS;

-COCTaBJIATh pedepar 1o onpeaeraeHHoi popme;

-OCYILECTBIISITh KOCBEHHOE Pa3/IeIUTENbHOE JOKA3aTeNbCTBO;

-ONpeAesATh, MUCXOAd M3 y4ueOHOW 3amauM, HEOOXOJUMOCTh HCIOJIb30BAHUS HAOIIOJCHUS WU
AKCIIEPUMEHTA.

TEMA 4. OPTAHUYECKHUE COEJIUHEHMUS (14 q)

BemectBa opraHudeckMe W HEOPraHMYECKHE, OTHOCHUTEIBHOCTh IOHATHS «OPraHUYECKUE
BemiecTBay. [IpuyrHBl MHOTOOOpa3usi OPraHMYECKUX COCTMHEHUM. XUMHUYECKOEe CTPOECHUE OPTraHUYeCKHX
COCIUHEHM. MonexynspHsle u CTPYKTYpHBIE (dhopmyIbl OpraHMYECKHUX BELIECTB.

MertaH u 3TaH: cTpoeHue MoJieKylsl. ['opeHne meraHa u 3taHa. Jlermapuposanue 3taHa. [IpuMeHenue
MeTaHa.
XHWMHYECKOE CTPOEHHE MOJIEKYJbl ATHiIeHA. J[BoWHass CBs3b. B3aummonelcTBHe STWiIEHA € BOJOM.

PCaKI_II/II/I noJIMMEpHU3aliu OTHUJICHA. IlonusTunen n €ro 3HA4YCHUC.
Iloustue o OpCACIIBHBIX OJHOATOMHBIX CIIMPTAaX Ha IpUMEpax METaHOJIa XU 3TaHOJIa. TpeXaTOMHI)IfI CITMPT -
TJIMICPHUH.

[TorsiThe 00 aipJeruaax Ha MNpUMepe YKCycHoro ampiaeruaa. OKHCIEHWE albJerHja B KHCIOTY.
OnHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTHI HAa MPUMEpPE YKCYCHOW KucioThl. Ee cBoiicTBa u
npuMmeHeHne. CTeapuHOBas  KHCIOTa Kak  MPEACTABHTEIb  JKUPHBIX  KapOOHOBBIX  KHCJIOT.
Peakuuu sTepudukaniy U MOHATHE O CIOXKHBIX dpupax. JKupbl Kak ciaoxHble d(DUPHI TIUIEpUHA U
KUPHBIX KHCIIOT.
[TonsiTne 06 amuHOKKCHOTaX. Peakiun monukoHaeHcanuu. bemku, ux cTpoeHne U OMOJIOTHYecKast POJib.
[Tonsitue 06 yraneBonax. ['nmoko3a, ee cBoiicTBa u 3HayeHue. Kpaxman u 1esuioios3a (B CpaBHEHUH), UX
Ouonornyeckas pOIIb.
Onnaiin-ypoxu (nekyus, oHaaitH Koncynrsmayus) - 13 uacos
1. Opeanuueckas  xumus.  Yeneeooopoowi. Ilpedenvhvie  (HacvlujenHvie) — Vene8000pOObi.
https://resh.edu.ru/subject/lesson/1608/start/
2. Henpeodenvuvie (nenacvlujennvie) yenesooopoost. hitps://resh.edu.ru/subject/lesson/2436/start/



https://resh.edu.ru/subject/lesson/1608/start/
https://resh.edu.ru/subject/lesson/2436/start/

IIpoussoonvie yenesooopooos. Cnupmul. https://resh.edu.ru/subject/lesson/2066/start/
Kapbonosvie kuciomot. Cnoscuvie 3¢pupot. Kupwi. https://resh.edu.ru/subject/lesson/2065/start/
Veneeoowvl. Amunokucnomer. beaxu. https://resh.edu.ru/subject/lesson/1609/start/

Tonumepuwr. https://resh.edu.ru/subject/lesson/2435/start/

Obobwarowuii  ypokx no meme «Baoicnetiwue opeaHuyeckue COCOUHEHUSL.
https://resh.edu.ru/subject/lesson/2064/start/

JeMoHcTpanuu. Mojenu MOIeKysl MeTaHa U JpYTuX yrieBoAopooB. B3auMoaelicTBue sTuieHa ¢
OpoMHOW BOJOW W pacTBOpOM TNepMaHranara kamus. OOpasmbl 3TaHONAa W TiMiepuHa. KauecTBeHHas
peakuuss Ha MHOroaromHble cnupThl. Ilomydenue ykcycHo-3THIOBOro sdupa. OMbUICHHE >XKHpa.
B3aumoselicTBue TIIIOKO3BI ¢ aMMHAYHBIM PacTBOpPOM OKcuaa cepeOpa. KauecTBeHHass peakius Ha
Kpaxmai. J[oka3areabCcTBO HAMU4MsI (PYHKIIMOHAIBHBIX TPYIII B pacTBOpax aMUHOKHUCIOT. ['opeHue 6enkoB
(wepetu W NTUYBUX IIEPHEB). IIBeTHBIE peakuuu OEeJIKOB.
JlaGoparopHbie onbIThl. 14. M3roToBiaenue Moaennei MoyieKyn yriaeBoaopoaoB. 15. CBoiicTBa riuiepuHa.
16. BzaumoneiictBue T0Ko3bl ¢ ruapokcuaom menu (II) 6e3 HarpeBanust W mpu HarpeBaHuu. 17.
B3aumopeiicTBre kpaxmasua ¢ HOA0M.

KonTtpoabnas padora Ne 3. Oprannueckue BelecTBa.
Koumponsnan paboma Ne 3. (onnaiin)

Xumusi opeanuueckas u Heopeanuueckas. https://onlinetestpad.com/ru/testview/40989-khimiya-
organicheskaya-i-neorganicheskaya
TEMATHUYECKOE INTIAHUPOBAHUE

NoOkow

Ne HaumenoBanue pasznenos, | Konuuect B TOM 4nciie, KOIM4eCTBO 4aCOB HA IPOBEACHHUE
TEM BO YacOB
n/m JlaGopaTopubix | IlpakTHueckux KoHTposbHBIX
pabor pabor pabort

1 OBIIIAS 6 - - -
XAPAKTEPUCTHUKA
XNUMHNYECKHUX
SJIEMEHTOB U

XNUMHNYECKHUX

PEAKIIUIA.
EPUOINYECKHH
3AKOH U
IMEPUOJUYECKASCUCT
EMA XUMHWYECKUX
OJIEMEHTOB JI.1.
MEHJIEJIEEBA

2 METAJIJIbI 19 - 1 1

3 HEMETAJIJIbI 26 - 1 1

4 OPTAHMYECKHUE 14 - - 1
COEIMHEHMA

5. PE3EPB 2 - - -
UTOI'O 68 - 2 3

TEMATHYECKOE IIVIAHUPOBAHMUE (onuaiin)
Ne HaumenoBanue pasnenos, | Komnuect B TOM 4ncne, KoIM4eCTBO 4acOB HA MIPOBEICHHUE



https://resh.edu.ru/subject/lesson/2066/start/
https://resh.edu.ru/subject/lesson/2065/start/
https://resh.edu.ru/subject/lesson/1609/start/
https://resh.edu.ru/subject/lesson/2435/start/
https://resh.edu.ru/subject/lesson/2064/start/
https://onlinetestpad.com/ru/testview/40989-khimiya-organicheskaya-i-neorganicheskaya
https://onlinetestpad.com/ru/testview/40989-khimiya-organicheskaya-i-neorganicheskaya

n/a

TEM

BO 4aCOB

JlaGopaTopHBIX
pabor

[TpakTrueckux
pabor

KonTposbhbix
pabort

OBIIA S
XAPAKTEPHUCTHUKA
XUMHUYECKIX
JIEMEHTOB 1

XUMHUYECKUX
PEAKIIUA.
EPUONYECKHI
3AKOH U
[NEPUOJIMYECKASICUCT
EMA XUMUYECKUX
BJIEMEHTOB JI.1.
MEH/JIEJIEEBA

16

METAJIJIbI

10

HEMETAJUIBI

27

OPI'TAHUYECKHUE
COEAMHEHUMA

13

PE3EPB

UTOI'o

68




