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1. OBIIASA XAPAKTEPUCTHKA

1.1. IlosicHuTEIBHAS 3aNIMCKA

JlononHuTenbHast 001eo0pasoBarenabHas od1iepa3BrBaroas nporpamma «Kype no xumuu amns
9 kmacca» (manmee — Ilporpamma) paspaborana B COOTBETCTBUHM ¢ DeaepanbHBIM 3aKOHOM OT
29.12.2012 Ne 273-®3 «OO6 obOpa3zoBanun B Poccuiickoit ®enepanuun», IIpukazom
MunuctepctBa npocsemieanst PO or 27.07.2022 1. Ne 629 «O6 yrtBepxnenuu Ilopsaka
OpraHM3allii M OCYLIECTBICHUS 00pa30oBaTENbHON NEATENbHOCTH IO JOMOJHUTEIbHBIM
o0meo0pa3oBaTeNbHBIM IporpaMmam», [lucemom MunuctepcTBa oOpa3oBanus u Hayku PD ot
18.11.2015 Ne 09-3242 «O nHanpaBieHud MeToAMYECKUX PEKOMEHJIAIMI 10 MPOEKTUPOBAHUIO
JOMOTHUTEIBHBIX 00IIEPa3BUBAIOIINX MTPOrpamMM (BKJIFOUAsi PAa3HO YPOBHEBBIE)».

HoBu3zna nporpammsl 00yciaoBiieHa aBTOPCKUM MOJIXO0I0M K M3JI0KEHUIO MaTepHana, a Takke B
pa3paboTke W MPUMEHEHWU HECTAHJIAPTHBIX aBTOPCKUX 3aJlaHUi Ha Pa3BUTHE KPEaTUBHOCTH,
(GyHKIIMOHATBHON IPaMOTHOCTH M KPUTHUYECKOTO MBIIIJICHHS Y CITyIlIaTeNlel Kypca.

1.2. HanpaBJ1eHHOCTb: €CTECTBEHHO-HAy4YHas

1.3. AKTyaJlbHOCTb MPOTrPaMMBbI: 00YCJIOBIIEHA TE€M, YTO 3HAHUE XUMUU CIYKUT OCHOBOH IS
(GbOopMUPOBaHHUS MHPOBO33pEHHS OOYYAIOMIErocsi, €ro IMpeACTaBICHUH O MaTepUaTbHOM
€IMHCTBE MHUpPA, BAXHYIO pPOJb WrpalOT (OpMUpPYEMble XUMHEH MpeAcTaBICHUS O
B3aMIMOIIPEBPANICHUSAX SHEPrUU M OO0 JBOJIONMU BEIICCTB B TPUPOJE, O MYyTIX PEIICHUS
rII00aMbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, TPO0IIeM 3]paBOOXPAHCHUSI.

1.4. leas u 3agaum [Iporpammbi:

Ileanp mporpamMMpl: NOBBIIIEHUE YPOBHS 3HAHUM y4alllMXCsl B OOJIACTH XMMMH, Pa3BUTHE HUX
AQHAJIMTUYECKUX CIIOCOOHOCTEH M HABBIKOB pEILIEHHs 3a/1ay.

3agauyu nporpaMmsbI:

e (dopMuUpOBaHHE Yy YYaIIUXCS CHUCTEMbl 3HAHUW O XUMHUYECKON HayKe, €€ 3aKoHaX M
3aKOHOMEPHOCTSIX, OCHOBHBIX IOHATUAX U TEPMUHAX;

® DPA3BUTHUC YMCHI/II>'I NPUMCHATDH IMOJIYYCHHBIC 3HAHUSA U PCHICHUA NPAKTUYCCKUX 3a1a4,
CBA3aHHBIX C XUMUYCCKHUMHU MMPOLECCAMU U BCUICCTBAMU;

® DPA3BUTHUC JIOTUYCCKOI'O MBINIJICHUA, CIIOCOOHOCTH K AHAJIN3y U CHUHTC3Y I/IH(i)OpMaI_II/II/I,
KPUTHYCCKOTI'O MBIIIJICHUA.

Ha 3angarusax ydamuecsa y4darcsa ssCHO MBICIIMTL U YCTKO BBICKA3bIBATH MBICIIH, pa6OTaTB 10
PAa3JIMUHBIM aJITOPUTMAaM, HCIIOJIB30BaTh XUMHWYCCKUC TCPMHUHBI, KPAaTKO, HO COACPKATCIBHO
OTBCYATh HA BOIIPOCHI, TBOPUCCKHU MBICIINTb, IPUMCHATH TCOPCTUUCCKUC 3HAHUA 11O XUMHU B
PA3JIMYHBIX ) KU3HCHHBIX CUTYyallUuAX.

1.5. Kareropusi o0y4amomuxcsi: K OCBOCHHIO OMOJHHUTEIHHONW 001eo0pa3zoBaTenbHOM
oO1epa3BUBAIOIIEH TTPOTrpaMMBbI IOMTYyCKAIOTCS yJariiecs 9-x kiaccos, B Bo3pacte 14-16 mer.

B pesyabTare n3yueHusi Kypca o0y4yaommecs 10JKHbI 3HATD:

® OCHOBHBIE 3aKOHBI U TEOPUH XUMUH, BKJIIOYAs IEPUOANYECKUI 3aKOH U MEPUOANYECKYIO
cucremy snemeHToB .M. MeHneneena;

® XHMMHYECKHE CBOMCTBA Pa3IINYHBIX KJIIACCOB HEOPTAaHNUYCCKUX CO@)II/IHGHI/II\/'I;

®  CIIOCOOKBI MOJIYUYCHHSA W Pa3IoOKCHUA BCIIECCTB, a TaKXE YCIOBUA TIPOTCKAHUA
XUMHNYCCKHUX peaKuHﬁ;

® MCTOABI KOIMYECCTBCHHOI'O M KAYCCTBCHHOI'O aHAJInM3a BCIICCTB,



OCHOBBI (PM3UYECKOM XMMHUH, BKIIIOUYAs] TEPMOAMHAMUKY, KHHETHKY U 3JIEKTPOXUMHUIO;
MIPUHLUIIBL U METOJbI IPOBEACHUS XUMUYECKOIO DKCIIEPUMEHTA;

npaBWiia TEXHUKH OC30MACHOCTH MpuU paboTe ¢ XUMHUYCCKHMMH pEaKTHBAMU U
o0opyoBaHuEeM

YMmerh:

PacKpbIBaTb CMBIC OCHOBHBIX XMMHYECKHMX IIOHATUH: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
NMEKTPOOTPHULIATEIBHOCTD, CTCICHb OKHUCIEHHUS, XUMUYECKass pEaKlus, XUMUYecKas
CBSI3b, TETUIOBOW A (HEKT peakiuu, MOJb, MOJSPHBIA O0BEM, pacTBOP, IEKTPOIUTHI,
HEDJICKTPOJIUThI, JIEKTPOJIMTUYECKAas JUCCOLMALMsA, pPEaKUMh HOHHOro OOMeEHa,
KaTalu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIe pPEaKluHu,
OKHUCJINTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCIICHHUE
U BOCCTAHOBJICHHME, AJUIOTPOIUs, aM(OTEpHOCTh, XMMHUYECKas CBA3b (KOBaJECHTHas,
MOHHAs, METAJUIMYecKas), KpUCTaNIM4yecKas peléTka, KOppo3Hs METalIoB, CILIaBbl,
CKOPOCTb XHMMMYECKOM peaKkIuu, IpeneiabHO pgornycrtuMas KoHueHTtpauus IIJK
BEIIECTBA;

UJUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX IIOHATHM W IPUMEHATH OTU
IIOHATHUS ITPU ONMCAHUY BELIECTB U UX IIPEBPALICHUN;

WCIOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY IS COCTaBJICHHS (OPMYJ BEHIECTB U
ypaBHEHUN XUMUYECKUX PEaKIU;

ONPEACIISITH BAJIEHTHOCTD U CTEIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COEUHEHUAX
Pa3IMYHOTO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY COCIUHEHUN
mo ¢opMyliaM, BUJ XHMHUYECKOH CBsI3M (KOBaJICHTHAs, WOHHAs, METAIMYECKas) B
HEOPraHUYECKUX COEAMHEHUSAX, 3aps] UOHA 10 XUMUYECKOW (hopMyIie, XapakTep Cpe.ibl
B BOJIHBIX PAacTBOpax HEOPraHMYECKUX COEAUHEHMM, TUI KPUCTAIIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

packpsiBaTh cmbich [lepuoanueckoro 3akona .M. MenneneeBa u AEMOHCTPUPOBATH €0
MMOHMMAaHME: ONMCHIBaTh U XapakTepus3oBaTh TabmuuHyro (opmy Ilepuoanueckoit
CHCTEMbl XMMMYECKMX JJIEMEHTOB: pa3jindyaTh MOHATUS «IJ1aBHas mnoxarpynma (A-
rpynna)» u «mobouyHas mnoxarpynna (b-rpynma)», manble W O0dbIIME MEPHOIBI,
COOTHOCHUTh 0003HAYEeHHUs, KOTOPbIE UMEIOTCS B MEPUOAMUECKON TaOIMIle C YMCIOBBIMU
XapaKTepUCTHUKAaMHU CTPOEHMSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB W 3apsi sAapa,
ofI11ee YuCIo 3JEKTPOHOB M paclpesielieHne MX MO 3JIEKTPOHHBIM CII0AM), OOBSACHSTDH
oOnire 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB JIEMEHTOB M X COECUHEHHH B Mpeaenax
MaJIbIX NIEPUOJOB U IVIABHBIX IOATPYIII C YYETOM CTPOEHHSI X aTOMOB;

KJIaCCU(PUIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUUYECKUE
peaknuu (10 YUCITY M COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEIICCTB, MO TEIIOBOMY
3¢ (deKTy, Mo U3MEHEHUIO CTETICHEe OKUCICHUS XUMHUECKUX DJIEMEHTOB);

XapaKTCPU30BaTh (OHI/ICBIBaTL) O6H_II/IC nu CHCI_II/I(I)I/I‘-ICCKI/Ie XUMHUYECKHE CBOMCTBaA
IMPOCTBIX MU CJIOKHBIX BCIICCTB, IMOATBECPKIAAA OIMHCAHUC IMPUMCEPAMH MOJICKYJISAPHBIX U
MOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKHHﬁ;

COCTABJIATh YPABHEHMS JJIEKTPOIUTUYECKON AUCCOLMALMM KUCIIOT, LIEN0YEH U COJIEH,
MOJIHbIE U COKpAalll€HHBbIE ypaBHEHUS peaklUil MOHHOTO OOMEHa, ypaBHEHHUS peakiui,
MOATBEPKIAIOIIUX  CYLIECTBOBAHUE TE€HETHMYECKOM CBA3M MEXKAY  BeElIeCTBaMU
Pa3INYHBIX KJIACCOB;

PaCKphIBaTh CYHIHOCTHE OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/IfI IMoCpEACTBOM
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COCTaBIICHHS SJICKTPOHHOTO OallaHCa ATHX PEaKIlHii;

® [IPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHA, BO3MOXHOCTH
MMPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX;

® BBIYKCIATH OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEUIECTB, MAaCCOBYIO
JOJTI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (HOopMyJie COSIMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaklniu;

e CoOdrOmaTh MpaBWIa TOJB30BAHHMS XUMHUYECKOH TMOCY[0H ©  J1ab0OpaTOpPHBIM
o0opy/joBaHHEM, a TakKe MpaBWia OOpAalICHUS C BEIIECTBAMH B COOTBETCTBHH C
HUHCTPYKIMSIMHU 10 BBIIOJHEHHIO JTA00OPATOPHBIX XUMHUYECKHX OIBITOB IO TOJYUYCHHIO H
coOMpaHuI0 Ta3000pa3HBIX BEIIECTB (aMMHUaKa W YIJICKHCIOrO Ia3a);IpOBOIUTH
peaKiny, TOATBEPKIAIOIINEe KAYeCTBEHHBIA COCTaB PA3JIMUYHBIX BEIICCTB: Paclio3HaBaTh
OTBITHBIM MYyTEM XJIOPHUJ-, OPOMUJI-, HOUI-, KapOoHAaT- docdar-, CuIHKaT-, Cynbdar-,
THPOKCH/I-HOHBI, KATHOHBI AMMOHHS M MOHBI M3YYE€HHBIX METAJLIOB, IPUCYTCTBYIOIIUE
B BOJIHBIX PaCTBOPax HEOPraHUIECKUX BEIICCTB;

® [IPUMEHSATh OCHOBHBIE OIEPALUU MBICIUTEIBHONU NEATEIBHOCTH — aHaJlUu3 M CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3ALINIO, BBISIBIEHUE IPUUNHHO-CIIECTBEHHBIX CBSI3€H
— I U3YYEHHs CBOMCTB BEIIECTB U XMUMHUYECKHMX DPEaKIMM, €CTECTBEHHO- HayuyHbIE
METOAbl IO3HAaHUs — HaOJIOJCHHE, H3MEpPEHHe, MOACIUPOBAaHUE, SKCIIEPUMEHT
(peanbHbIN U MBICIICHHBII).

1.6. ®opMa 00y4eHUS U CPOKM OCBOCHHUSI:

[IporpamMma peanusyeTcsi UCKIIOYUTEIHHO ¢ MPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30oBaTelbHBIX
TEXHOJIOTUH U AJIEKTPOHHOTO O0YYEeHHS B 3209HOU (opMe.

Cpoxu ocBOEHUs TpOrpamMmel — 9 MecsileB.

JlexkuimonHbIe 3aHATHS OHJIAKH (BeOUHap) — 66 aKk.4.

CamocrosrenbHas pabota — 74 ak.4.

Urorosas arrecranus (TectupoBanue) - 1 ak.u.

Ilepuoa 00yueHUs1 ¥ peKUM 3aHATHIM:

3aHATHS IPOBOJATCS 2 pa3a B HeleJl0 o 1 akageMuuyeckoMy vacy.

1.7. ®opma opranusamnum o0pa3oBaTeIbHOU NeATeIbLHOCTU: TPYIIOBAs.

1.8. JlokyMeHT, BblIaBaeMblii 10ocJ1e 3aBeplIeHns 00y4eHusi: ceptuduxar 06 o0ydeHHH.



[Tepeuens,

TPYJIOEMKOCTb,

2. COJEPKXAHUME ITPOI'PAMMbI

IIporpamma BkJ/I04YaeT: 66 ypOKOB U UTOIOBBIH TECT.

IIOCJICA0OBATCIIBHOCTD

U pacrpeneieHue

YPOKOB,

dbopmbl

IIPOMEXYTOYHOM aTTeCTallMy CIIyIlaTeNIeld ONpeaesatoTcs yueOHbIM (TEMATUUECKIM) TJIAHOM.
CopepxaHne KaKI0T0 ypoKa BKIIIOYAET JICKIIMOHHBINA U IIPAKTHYECKUN MaTepUal.

2.1 KanenaapHplii yueOHbIi rpadpux

OO0mas yyeOHas Harpy3ka- 66 quei

1 mecsar; | 2 mecsirr | 3 Mecsir | 4 mecsar; | 5 mecsrt 6 mecsar; | 7 mecar; | 8 mecsrg 9 Mmecs1g
JI3, CP, | JI3, CP, JI3, CP, | JI3, CP, | JI3, CP, | JI3, CP, JI3, CP, | JI3, CP, | JI3, CP, ET,
ET ET ET ET ET ET ET ET HA
JI3 — JIeKIIMOHHEBIE 3aHATHSI
CP — camocTosiTenbHas pabota
ET — exxeMecsiuHO€ TECTUPOBAHHE
HA — urorosag arrecranusa
2.2. Y4eOHBIH IJIaH
Ne HasBanue monxyss Koaun4yecTBO 4acoB
n/n
Bcero JleknuoHHbIe CamocrosiTeibHAsA dopma
aK.4. 3aHATHS OHJIANH padora NMPOBEPKH
(BeOuHap) aK.4.
aK.4.
Monaynb Nel: 34 16 18 TK, ET
1. BemecTBo 1
XUMHUYECKUE PEAKIINH
Monynb Ne2: 51 24 27 TK, ET
2. | Hemeranisl u ux
COEIMHEHUS
Mopgyns Ne3: 42 20 22 TK, ET
3. Mertanisl 1 UX
COEIMHEHNS
4 Mopyne Ned: Xumus 12 6 6 TK
" | u okpyxatomas cpena
HTorosas 1 0 1 TectupoBanue
ATTeCTAINSA
HUTOIo 140 66 74

TK — Texyniuit KOHTpOJIb

ET — exeMecssuHOE TECTUPOBAHUE




2.3. Pabouasi nporpamma

Mooyne Nel: Bewyecmeo u xumuuecKkue peakyuu

Ypok Nel: Ilepuoauvecknii 3axon. [lepuoguyeckasi cucreMa XMMHYECKHX 3j1eMeHTOB /I,
HU. MenneiaeeBa

Bo Bpems ypoka cnywarenn wusydarotr: Ilepumommueckuit 3akoH. Ilepronnueckas cucrema
XUMHu4YecKux djemeHToB .M. Menaeneena.

Ypox Ne2: 3akoHOMepHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBbIX TPEX
NepuoioB

CaywaTtenu U3y4yaroT CTPOEHUE aTOMOB; 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMUMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX IMEPUOJOB, KalMs, KajJbLUUsg M UX COCIUHEHHA B COOTBETCTBUU C
IIOJIOKEHUEM 2JIEMEHTOB B lleproanyueckoi cucreMe U CTPOEHUEM UX aTOMOB.

Ypok Ne3: Knaccuuxkanusi 1 HOMEHKJIATYPa HEOPraHUYeCKUX BelllecTB

Caymarenn W3y4yaroT KIacCHU(UKALMIO W  HOMEHKIATypy HEOPraHWYEeCKHX BEUIECTB
(MexayHapogHass M TpUBHAibHAs). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMyYHBIM KJIaccaM HEOPraHMYEeCKUX COEJUHEHHM, T'€HETHYecKas CBsI3b HEOPraHWYECKUX
BELLECTB.

Ypox Ne4: Buabl XUMHYECKOH CBSI3U U THIIBI KPHCTAJIMYECKHX PEIIETOK

Cnymarenu U3y4arOT CTPOCHHUE BEIIECTBA: BUJbl XUMUUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX
pemEToK, 3aBHCHMOCTb CBOWCTB BEIIECTBA OT THIA KPHUCTALIMYECKOM PpEETKM M BHUAA
XUMHUYECKOHN CBA3U.

Ypoxk NeS: IloBTopenue u yriyodJeHne 3HaHUI OCHOBHBIX Pa3/1e/ioB Kypca 8 kiacca

Ypox Ne6: Knaccnpukanusa XMuMUYECKHX PeaKI Uil 10 Pa3JIHYHBIM NPU3HAKAM

Bo Bpems ypoka ciymiatenu u3y4aroT KiIacCH(UKAIUI0 XHMHYECKHX PEAKIMNA M0 Pa3IuIHbIM
npu3HakaM (TI0 YHCIy M COCTaBYy yYacTBYIOIIMX B PEAKIMHU BEIIECTB, IO TEIIOBOMY 3 dexTy,
10 U3MEHEHHUIO CTENEHEW OKHCIIEHUS XMMUYECKHX 3JIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUSI.

Ypok Ne7: IlonsaTHe 0 CKOpoCcTH XUMHYeCKOW peakuuu. [loHsiTHE 0 TOMOreHHBIX H
reTeporeHHbIX peaKuax

Cnymatenu wW3y4yaroT MHOHSATHE 00 OOpaTUMBIX M HEOOPAaTUMBIX XMMMUYECKHUX pPEaKIMIX.
[ToHsiITHE O TOMOTE€HHBIX M T€TEPOTE€HHBIX PEAKIIUIX.

Ypok Ne8: IlonsiTne 0 XuMHM4YeCKOM paBHOBecMH. DakTOpbI, BJIUAKOINIHE HA CKOPOCTH
XHMHUYECKOH PeaKkuy U MOJI0KeHNe XHMHUYeCKOr0 PABHOBECHSI.

CnymaTtenu U3y4aroT MOHITHE O XUMHYECKOM paBHOBecuU. DaKTOphI, BIUSAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIUU U TIOJIOKEHUE XUMHUECKOTO PAaBHOBECHS.

Ypoxk Ne9: OkncuTe1bHO-BOCCTAHOBUTEIbHbIE PeaKIHMH

CnymaTtenu wu3y4aloT OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE pEAKIUU, DSJICKTPOHHBIA OalaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBleHHE ypaBHEHUH  OKUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUii ¢ UCIIOJIb30BaHHEM METO/1a 3JIEKTPOHHOr 0 OanaHca

Ypok Nel0: Teopusi »3iekTposuTudeckoid aucconuanuu. CujbHble ©u  cjaadble
3JIEKTPOJIUTHI

Cnymarenn M3y4arOT TEOPUIO  JIEKTPOJUTHYECKOM  JHUCCOLMALNU. OJJIEKTPOJIUTBl U
HedNeKTponuThl. KaTnoHbI, aHMOHBI. MeXaHU3M IUCCOIMAMU BEIIECTB C Pa3IMYHBbIMU BUJIAMU
XuMu4ecKou cBs3u. Crenenp auccornuanuu. CUIbHBIE U ClTa0bIe AJIEKTPOJIUTHI.

Ypoxk Nell: Honnble ypaBHeHHs peaKIuii.

CnymaTtenu u3ydalroT PEakIMM HOHHOTO oOOMeHa. YCJIOBUS NpPOTEKaHUs peakluii HMOHHOTO
oOMeHa, MOJTHBIE ¥ COKPAIllEHHbIC HOHHBIC YPAaBHEHUS PEAKIIHIA.

Ypoxk Nel2: Xumuyeckue CBOMCTBA KHCJIOT M OCHOBAHUII B CBeTe IPeACTABJICHUH 00
3JIEKTPOJTUTHYECKOH THCCONHALINH

Crnymiatenu W3y4aloT CBOWCTBA KHCJIOT, OCHOBaHHMH B CBETE€ TMPEACTABICHUN 00
ANEKTPOINTUYECKON qucconuanui. KauecTBeHHbIE peakI[My Ha HOHBI.

Ypox Nel3: Xumuyeckue cBOMCTBA coJieil B CBeTe NPEACTABJICHUI 00 3J1€KTPOJIMTHYECKOMN



AUCCOLUALMH
Craymarenn wH3y4alOT CBOMCTBA COJed B CBETE€ MPEACTABICHUH 00 3JIEKTPOIUTHYECKON
nucconuanuu. KauecTBeHHbIE peakuy Ha HOHBI.

Ypok Nel4: [lonsitue o rugpoJin3e coJiei

Crnymarenu u3y4aroT TUAPOIIN3 COJIEH.

Ypok Nel5: O6o0menue u cucTeMaTu3alus 3HAHUI

Ypok Nel6: [IpakTuueckasi padbora Ne 1. «PemeHue 3kcnepuMeHTAIbHBIX 3a1a)
CaywaTtenn u3ydaroT paclio3HAaBaHUE HEOPraHMYECKHX BEIIECTB C IOMOIIBI0 KAYECTBEHHBIX
peakLyil Ha MOHBI; PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Mooyns Ne2: Hememanivl u ux coeOunenus

Ypox Nel7: OOmasi xapakTepHCTHKAa TrajoreHoB. XMMHYecKHe CBOMCTBAa Ha IpuMepe
XJ0pa

Crnymarenu u3y4aroT OOINYI0 XapaKTEPUCTUKY TaloreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
rajJloreHoB. XUMHUYECKHE CBOICTBa Ha HpUMepe XJopa (B3aUMOJEHCTBUE C METaJUIaMU,
HEMeTallJIaMH, [IeJI0UYaMu).

Ypok Nel8: XiopoBoaopoa. CossiHasi KHCJI0TA, XHMMHYECKHE CBOICTBA, MOJIyYeHHe,
NpUMEHEeHHe

Caywatenu nsydaror XiopoBonopor. CossiHas KHUCIOTa, XMMUYECKUE CBOMICTBaA, MOJIy4YEHHUE,
npuMeHeHue. JleficTBre xjopa u XJIOpOBOJOPOAa Ha OpraHu3M uesaoBeka. BaxkHeilne Xaopuasl
U UX HaXO0XJEHUE B IPUPOJIE

Ypoxk Nel9: Ilpaktuueckass padora Ne 2 mo teme «Ilosryyenue COJISIHOH KHMCJIOTBI,
HU3yuyeHue e¢ CBOMCTB)

CrnymaTenu BBIMOJHAIOT MPAKTHYECKYIO pabOTy MO MOIYUYEHHUIO COJITHON KUCIOTHI U U3YUYEHHIO
€€ CBOMCTB.

Ypox Ne20. BeruucieHusi o ypaBHeHUsIM XMMUYECKHX PeaKkUMil, eCJIM OJJMH U3 PeareHToB
JAaH B U30bITKE

CrnymaTenn NpakTUKYIOT PELIEHUE 3a/1ad 110 YPABHEHUAM XMMHUYECKUX PEAKLUH, €CIM OJUH U3
pEeareHToB JIaH B U30BITKE.

Ypoxk Ne21: O0mas xapakTepucTuKa 3jeMeHToB VIA-rpynnsl

Crnymiarenu wu3ydaroT OOIIYH0 XapaKTEepPUCTHKY 23JieMeHTOB VIA-rpymnmbel. OcobGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue M (U3MYECKHE CBOMCTBa
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEPBHI.

Ypox Ne22: Annorponnbie moaupukanun cepol. Haxoxnenue cepol U eé coenMHeHNH B
npupoae. XuMu4ecKHe CBOiCTBa cepbl

Caymarenu u3ydyaroT aJuIOTPOINHbIE MOJM(UKAIMKM KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBA
cepbl. Haxoxaenue cepbl U €€ coelMHEHUH B IPUPO/IE.

Ypox Ne23: CepoBonopon, crpoeHue, pusnveckne i XUMHYECKHE CBOCTBA

CrnyaTeny u3y4aroT CEpoBOJOPO/I, €T0 CTPOEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA.

Ypox Ne24: Oxcuabl cepbl. CepHasi KHCI0Ta, (pu3dnyeckue M XMMHYECKHEe CBONMCTBa,
NpUMeHeHue

CrnywaTenu u3y4aroT OKCUBI CEPBI KaK MIPEICTaBUTENN KUCIOTHBIX OKCUIOB.

Ypok Ne25: Xumuueckue peakiuu, JesKaliue B OCHOBE NPOMBILIIJIEHHOIO CIocoda
MOJYYeHUs] CEPHON KHCJIOTBIL. XHMHYECKOe 3arpsi3HEHHEe OKpYKAWleH cpeabl
COeIUHEHUSIMHU Cepbl

Craymarenu M3ydaloT CEpHYIO KHCIOTYy, (pu3nyeckre M XMMHYECKHe CBOiicTBa (o0Imme Kak
MIpeICTaBUTEINS Kilacca KUCIOT U crienuuyeckue). XMMUYeCKHe peakluy, JeKalllie B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a MoTy4YeHus: cepHoit KucnoThl. [Ipumenenne. Conu cepHON KUCIOTHI,
KauecTBEHHasl peakuuss Ha cylbdar-noH. XUMHYECKOE 3arps3HEHHE OKpY)Karollel cpeibl
COCJIMHEHUSIMH Cepbl (KUCIOTHBIC JOXKIH, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLCHHUS.



Ypok Ne26: BolunciieHrne MaccoBoii 1014 BbIX0/1a NPOAYKTA PeaKIuu

Ypox Ne27: O0mas xapakTepUCTHKA 3JIeMeHTOB VA-rpynmnsbl. A30T, pacipocTpaHeHHe B
npupoae, puznvyeckue 1 XuMuYecKue CBOMCTBa

CrnymaTenu u3y4arT O0IIyI0 XapaKTePUCTHKY AIeMEeHTOB V A-rpyribl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIEeHUS. A30T, paclipocTpaHeHHEe B MpUpoje, pusndeckue u
XUMHUYECKHE cBOMCTBA. KpyroBopoT a3ora B mpupo/Ie.

Ypok Ne28: Ammuak, ero ¢pusnyeckue 1 XMuMHUYeCKHE CBOIICTBA, MOJIyYeHHE U IPUMEHEHHe
Caymarenn u3y4yaroT aMMHaK, €ro (u3M4YecKHe M XHMHUYECKHE CBOWCTBA, MOIY4YEHUE U
npumenenue. Conu amMMOHHMs, WX (HU3MUYECKHME U XHMHUYECKHE CBOMCTBa, IPUMEHEHUE.
KauectBennas peaxiys Ha MOHbI AMMOHUSI.

Ypok Ne29: Ilpakrtudeckas padora Ne 3 mo teme «Ilosiyuenne aMMuaka, u3ydeHue €ro
CBOMCTB»

Ypok Ne30: A3oTHasi KHCJI0TA, eé pusnyeckue 1 XMuMHUYeCKHE CBOIICTBA

Caymarenu M3y4aroT a30THYIO KHCJIOTY, €€ MOoJydeHue, GU3n4ecKue U XUMUYEeCKHe CBOMCTBA
(oO1mue Kak mpecTaBUTEN Kilacca KUCIIOT U ClIeU(DUIECKHE).

Ypox Ne3l: HMcnosnb3oBaHume HUTPATOB M coJieli aMMOHHUSI B KadeCTBe MHHeEPAJIbHBIX
ya00penuii. XuMu4eckoe 3arpsi3BHeHue OKpYy Karoueil cpeabl COeIMHEHUsIMHA a30Ta.
CnywaTtenu M3y4aroT MCIOJIb30BAHWE HUTPATOB U COJIEH aMMOHHUS B Ka4€CTBE MUHEPAIbHBIX
ynoopeHuii. XUMUUYECKOE 3arpsi3HEHUE OKPYIKaIOILIEH cpeibl COSIMHEHUSIMH a30Ta (KHCIOTHBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

Ypox Ne32: dochop. Oxcun dochpopa (V) m ¢pochopnas kuciaora, ¢usuveckue u
XHMHYecKHe CBOMCTBA, NOJIyYeHHe

Cnymiarenu wu3ydaror Qocdop, amioTpornHsle Moaudukanuu ¢docdopa, GUNIECKUE U
xumuaeckue cporictBa. Okcuna dpochopa(V) u dochopras kuciora, GU3NIESCKHE ¥ XUMHUECKUC
CBOWCTBA, OJyUEHUE.

Ypox Ne33: MHcmoab3oBanme d¢ocharoB B KayecTBe MHHEPAJIbHBIX YI00peHHId.
3arpsi3HeHue NPUPOIHOI cpeabl pocharamu

Crymarenu u3ydaroT HCIojib3oBaHue (oc]aToB B KauecTBE MUHEPAIBHBIX YAOOPEHHIA.

Ypox Ne34: Yriaepoa, pacnipocTpaHeHue B Ipupoje, Gu3ndecKue U XUuMHYeCKHe CBOMCTBA
Crnymiarenu wu3ydaroT OOIIYH0 XapaKTEePUCTHKY 23JieMeHTOB [VA-rpynmbl. OcobGeHHOCTH
CTPOCHHS aTOMOB, XapaKTEpHbIE CTENEHH OKUCIICHUA. YTJIEpOJ, aUIOTPOMHbIE MOIU(DUKAIINY,
pacmpocTpaHeHue B pHUpoje, GuU3NUecKue U XUMUIecKkue cBoiictBa. Ajcopoius. Kpyrosopor
yriepojia B IpUpo/Ie.

Ypoxk Ne3S: Oxkcuabl yriepoaa, ux (pusnyeckue U XUuMHYeCKHe CBOMCTBA. JKOJIOTHYECKHUE
npoodJieMbl, CBA3aHHbIE ¢ OKCHUAOM yriepoaa (IV)

CnymaTenu u3y4aroT OKCUIbI yIriiepoja, X pU3ndeckrue 1 XMMHUUECKHe CBOMCTBA, JAeicTBIE Ha
KUBBIC OpPTaHU3MBbI, TMOJNyYeHHWE U TPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIeMbl, CBS3aHHBIE C
okcuaom yriepoaa (IV); runoresa rmodanbHOTrO MOTETUICHHS KJIMMaTa; TapHUKOBBIN 2P (HEeKT.
Ypoxk Ne36: YrosibHasi KHCJI0TA U €€ COJIn

CrnymaTenu u3y4aroT yroibHYI0 KHCIOTY U €€ cosid, UX (Pu3nuecKue U XMMUYECKHEe CBOWCTBA,
MOJIyYEHUE U IPUMEHEHHUE.

Ypok Ne3d7: Ilpaktuuyeckasi padora Ne 4 mo teme 'IlosyyeHue yriekucjioro rasa.
KavecTBeHHasi peaknusi Ha KapOoHAT-HOH"

CrnymaTenu n3y4aroT KaYeCTBEHHYIO peaklnio Ha KapOoHaT-uoHbI. Vcnonbp3oBaHue kapOOHATOB
B OBITY, MEIUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO3SHCTBE.

Ypok Ne38: IlepBoHayasibHbIe NOHATHS 00 OPraHMYeCKMX BellleCTBAX KAK 0 COeAMHEHUSX
yriepoaa

Cnymatenu wu3y4aloT I€pBOHAYalbHbIE MOHATHS 00 OpraHMYECKHUX BEIIEeCTBAX KaK o
COCIMHEHMSX yriepojaa (MeTaH, 3TaH, OSTWUJIEH, AalleTWJIEH, ATAaHOJ, TJIHUIEPUH, YKCyCHas
kucnota). MIx coctaB u xumuueckoe crpoenue. [loHsTre o GMOIOrH4ecky Ba’KHBIX BEIIECTBAX:
KUpax, Oenmkax, yriaeBoJaXx — M WX POJM B JKU3HM YeJIOBeKa. MarepualbHOE €IMHCTBO
OpTraHWYECKUX U HEOPTAHUYECKUX COCTUHEHUN.



Ypok Ne39: KpemHmuii 1 ero coequHeHUst

Craymarenu wu3ydaloT KpPeMHHUH, ero (u3M4YecKHue W XMMUYECKHE CBOWCTBA, IOJIyuYeHHE W
npuMmenenue. CoenuHeHus: KpeMHusi B mpupone. OOuie mnpeacraBieHuss 00 OKCUIE KpeMHUs
(IV) m xpemuueBoii kucnore. CHIMKATBl, WX UCIOJb30BAHUE B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH. BaxkHeile cTpouTenbHble MaTepuaibl: KEpaMUKa, CTEKIIO, IIEMEeHT, OETOH,
xene300eToH. [IpoGiieMbl  6€30MAaCHOTO  HCIOJIB30BAHHUS CTPOMTEIBHBIX MaTepHajioB B
MTOBCETHEBHOM KU3HH.

Ypok Ned(: IlpakTuueckas padora Ne S. Pemenne 3KcnepuMeHTAJTLHBIX 32/1a4 M0 TeMe
«BaxHeiilue HeMeTaJJIbI U MX COCAUHECHU»

Mooyns Ne3: Memannwt u ux coeounenus

Ypox Ne4l: OOmasi XxapakTepHCTHKa XHMHYECKMX JJIeMEHTOB — MeTAJJIOB.
MeTtananyeckasi CBsi3b UM MeTA/UIMYECKAs] KPHUCTAINYeCKass peméTka. dusnyeckue
CBOIiCTBa META/IOB

CnymaTtenu wu3y4aroT OOIIYI0 XapaKTePUCTHKY XHMHUYECKUX DJIEMEHTOB — METaUIOB Ha
OCHOBaHMM WX TMOoJoxeHuss B Ilepuonnueckonl cucreMe XuUMHYECKHX dnemMeHTtoB J[.U.
MenaeneeBa u ctpoeHust aToMoB. CTpoeHre MeTalIoB. MeTainyeckas CBsi3b U METAJNINYECKas
KpUCTaJUIM4eCcKas pemeTka. Gu3nyeckue CBOKMCTBA METAILIIOB.

Ypoxk Ne42: Xumuyeckue CBOMCTBA METANIOB. JJIEKTPOXMMHYECKHI PSAJA HANpPSKeHHH
MeTa/JIOB

Cnymarenu HW3y4yarT DSJIEKTPOXUMHUYECKUN Pl HanpspkeHuil MertamioB. Dusnueckue u
XMMHYECKHE CBOMCTBAa MeTayu1oB. O0mIHe criocoOb! MoTy4YeHus: MeTayuioB. [loHsTHE 0 KOppo3un
METaJIJIOB, OCHOBHBIE CMOCOOBI 3alUThl HUX OT Koppo3uu. CmaBbl (cTanb, YYTYH,
TIOPAIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

Ypox Ne43: BerunciieHusi 10 ypaBHEHHUSIM XHUMHUYECKHX PeaKUMid, ecJid OIUH U3 PeareHTOB
CO/IEPIKUT NIPUMeCH

Cnymarenu ywaTcsi pemiath 3aJaud MO YPAaBHEHUSIM XUMHUYECKHUX pEaKLMi, €ClIM OJIUH U3
peareHToB COAECPKUT IPUMECH.

Ypok Ne44: ITonsitue 0 KOPPO3UH METAJIOB

CnymaTtenu M3y4aroT MOHSTHE O KOPPO3MHM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT
KOPPO3HH.

Ypoxk Ned5S: Illenounbie MeTa b

Cnymarenn wu3y4arOT IIEJIOYHbIE MeETauibl: nosnoxeHue B Ilepuoandeckoil cucreme
xuMuueckux sneMeHtoB .M. MenzgeneeBa; CTpO€HHE MX aTOMOB; HAXOXKACHUE B MPHUPOJE.
duznyeckue U XUMHUYECKHE CBOMCTBA (Ha IpUMEpE HATPUS U KAJIH).

Ypox Ne46: Oxcuabl M THAPOKCUABI HATPUS U KAJIUA

Cnymarenu HM3y4arOT OKCHABI M THAPOKCHUIBI HATpusi U Kanus. [IpuMeHeHue UIeI0YHBIX
METaJIJIOB M UX COCTUHECHUM.

Ypox Ned7: lllenounozemesibHbIE METALIBI — KAJbIHIA U MATHUI

CnymaTtenn wu3y4daroT IIE€JI0YHO3EMENbHbIE METaJJIbl MarHuid M KaJbIHUil: MOJIOXKEHHE B
[lepuonnueckoil cucreMe xumuueckux snemeHToB [[.M. MeHneneeBa; CTpoeHHE HUX aTOMOB;
HaX0XJIeHHUE B IPUPO/IE.

Ypox Ned8: Bakueiinue coeilnHeHUs KAJIbIUA

Crnymiarenu u3ydaroT (U3MUECKHe M XMMHYECKHE CBOMCTBA MarHus W Kaiblus. BakHelmie
COEIMHEHMS KaJblus (OKCUI, TUIPOKCUJI, COJIH).

Ypok Ne49: O0001meHue U cuCTeMaTU3AUSA 3HAHU I

Ypok Ne50: KécTkocTh BOABI H CNIOCOOBI €€ yCTPaHEeHHU S

CrnymaTenu u3y4aroT KECTKOCTh BOJbI U CIIOCOOBI €€ yCTpaHEeHHUs.

Ypoxk NeS1: Ilpaktudeckas padora Ne 6 mo teme '"KécTkocThb BOABI M METOABI e¢
ycrpaHenus'"

Ypox Ne52: AmoMuHuit

CnymaTtenu wu3y4aloT aJlOMUHUI: mnojoxeHue B Ilepuonudeckoil cUCTEME XUMHYECKHX
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sanementoB JI.M. MeHnneneeBa; CTpoeHHE aToMa; HaxokaeHue B mpupone. dusnueckue u
XUMUYECKHUE CBOMCTBA aTFOMUHHUS.

Ypok Ne53: Am¢orepHble CBOMCTBA OKCHIA M THAPOKCHAA

Crnymarenu u3y4aroT aMm(pOoTepHbIE CBOMCTBA OKCHJIA U THUIPOKCHIA ATFOMUHUS.

Ypok Ne54: 7Keneso

Crnymarenu u3y4aroT jkelie30: mnojoxkenue B [lepuonnueckoi cucteMe XUMHUYECKUX JIEMEHTOB
JI.I. MengeneeBa; cTpoeHHE aTOMa; HAaXOXJeHHE B mpupoje. Punyeckue U XUMUYECKUE
CBOWCTBA XKene3a.

Ypoxk Ne55: Oxceuabl, ruipokcuabl U coum xesie3a (I1) u sxemnesa (111)

Crnymarenu u3y4aroT OKCHABI, TUIpokcuasl U conu kenesa (I) u xenesa (III), ux cocras,
CBOICTBA U MOJTyUCHUE.

Ypoxk Ne56: O6001meHne U cucTeMaTU3alus 3HAHUI

Ypok NeS7: IlpakTuueckass padora Ne 7. PemieHue 3KcnepMMeHTAJbHBIX 32724 [0 TeMe
«BaxHeiinmue MeTAIbI M UX COeTMHEHUSD)

Ypok Ne58: BoluuciieHus 10 ypaBHEHUSIM XUMHYECKUX PeaKUNi, eCcJIM OJJUH U3 PeareHTOB
JAaH B U30bITKE WM COAEP:KUT MPUMECH.

CrnymaTenu yyaTcs peniarh 3a1a4u.

Ypox NeS59: Borunciienuss MaccoBoii 10/1M BbIX0/1a POAYKTA PeaKkuu

CrnymaTenu yyaTcs pemarh 3a1a4u.

Ypoxk Ne60: O6001meHne U cucTeMaTU3alusa 3HAHUI

Mooynb Ned: Xumus u okpysycarowasn cpeoa

Ypok Ne61: BemecTBa 1 MaTepuaJibl B IOBCETHEBHOM KU3HU YeJI0BEKA

Cnywatenu u3y4alOT HOBbIE MaTepuaiabl W TEXHOJOTWU. BemectBa u  Martepuanbl B
MOBCEIHEBHOM JKM3HU YelloBeKa. XHMMHUS U 370poBbe. be3omacHoe HCMonb30BaHHE BEUIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas mOMOILb IPU XUMUYECKUX 05KOI'aX U OTPABIICHUSX.

Ypoxk Ne62: Xumnueckoe 3arpsi3HeHHe OKPY/KAKIIEH cpebl

Cnywatenn u3y4arOT OCHOBBI JKOJIOTMUECKON TIpaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE
okpyxatoment cpeast [TJIK.

Ypox Ne63: Posib XuMuM B pellieHUM IKO0JOTHYECKUX NMPodiiemM

Caymarenu u3y4aloT pOJb XUMHMHM B PELICHMHM HKOJOTHYecKuX mnpobsem. IIpuponHsie
WCTOYHUKHU YTJIEBOJOPOAOB (Yrojb, MPUPOAHBINA Ta3, HE(Th), MPOAYKTHI UX MepepabOTKH, UX
POJIb B OBITY U MPOMBIIIJIEHHOCTH.

Ypoxk Ne64: O6001meHne U cucTeMaTU3alus 3HAHUI

Ypox Ne65: O6001menue u cucreMaTu3anus 3 HAHU M

Ypoxk Ne66: O6001meHne U cucTeMaTU3alus 3HAHUI

Hrorosas arrecrauus: TecTupoBanue

2.4. KaapoBoe o0ecnieuenue

Peanuzarust mporpaMMbl o0ecrieunBaeTcs MENarorH4ecKUMH KaJpaMd, WMEIONIUMH BhICIIIEe
npoeCCHOHAIBHOE 00pa30BaHWE W OTBEYAIONIMMU KBaTU(DUKAIMOHHBIM TpPeOOBAHUSM,
yKa3aHHBIM B KBATU(UKAIIMOHHBIX CIPABOYHUKAX, U (WIH) MPOPECCHOHATBHBIM CTaHapTaM, B
paMKax U3y4aeMoro IHKIIa.

2.5. MarepuaJibHO-TEXHHYECKOe H IPOrpaMMHoOe o0ecriedeHHe peaaTu3alui NPporpaMMbl
00O «TOYKA 3HAHHMW»  pacnojaraeT  MaTepHaJbHO-TEXHHUYECKOW  0a3oi,

o0ecreunBarIIel MPOBEICHUE BCEX BHUIOB AWCIUIUIMHAPHOW W MEXKIUCIUTTHHAPHOU
MOATOTOBKH, UTOTOBOM aTTEeCTAIlMU CIIyIIAaTeNeH, TPeIyCMOTPEHHBIX YI€OHBIM IIIIAHOM:
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MecTto paboTsl
pero1aBaTens

Cron xoMmbloTepHBIA/MUCbMEeHHBINA 120x60 — 1 T
Kpecio ARDOR GAMING Gun Shield 10B — 1 mt
WBIT Dexp IEC Plus LCD 3000VA — 1 wr
[Tepexomuuk ot UBII x cereBomy duiabTpy — 1 mT
CereBoit pmibtp ¢ USB pazsemamu — 1 mt
Co¢drookc 50x70 600BT — 1 mr
Jlamna cryamiinas gans coprbokca 135W  E27  5500K,
XOJIOIHBIHN OeJbli CBET, 135BT, JIromuHeciieHTHAS
(aneprocoeperatomias) — 4 mWrt
[Ipenoxpanurtenu B coptdokc 3- SA, 250V — 5 mr
Mounutop 21.45» DEXP DF 22N24epHblii — 1 mir
Muxkpodon nernumunsiii BOYA BY-M1 — 1 it
Apple iPad 10.2” (2021) Wi-Fi 64Gb Silver — 1 it
Apple MacBook Pro 16, M1, 16I'b, 2021t — 1 mT
Crunyc WiWU Pencil Pro — 1 mt
Xab Baseus (4K@60Hz 8-in-1 STARJOY 8-PORT TYPE-C) —
1 mr
[Maty-xopx RJ 45 — 1 it
®yr6onku (Mepy) «Touka 3HaHu» - 2-4 T
[IporpaMMel Ji1is BeIcHHSI BEOWHAPOB:
OmneparmonHas cuctema — macOS Sierra 10.12.6
OBS Studio —29.0.2
AnyDesk
QuickTime player
Safari browser

AN NN N N NN

AN NN N N NN

AN

ANANENENEN

IIporpamMHoe o0ecnevyeHue: IJMICH3UOHHBIE CHCTEMHBIE IPOTPAMMBI, 00ECIEUNBAIOIINE
B3aMMOJICIICTBHE BCEX APYTUX MPOrpaMM ¢ 00OpYAOBAaHUEM U B3aUMOJCHUCTBUE IMOJIb30BATENS
MEPCOHANIBHOTO KOMIIBIOTEpPa C IMpOrpaMMaMiy. YHHUBEpcajbHble O(HUCHBIE MPHUKIAIHbIE
nporpaMmMbl 1 cpeactsa  MKT, Hampumep, mnporpamMma NOATOTOBKM — IIPE3EHTALINN;
UCIOJIb30BaHNEe VIHTepHeTa, SJIEKTPOHHOM MOYTHI; HCIOJIb30BaHUE ABTOMATH3UPOBAHHBIX
MIOMCKOBBIX cucteM MHTepHeTa.

Nudopmanmonno-odpazoBarenpHas cpefa BkiIrodaeT B ceds oOpazoBarenbHyio LMS «Touka
3HaHUN».

OopasosarensHas LMS «Touka 3Hanuii» obecrieunBaet uepe3 MHTEpHET JOCTYTI K:

- BJIEKTPOHHBIM MH(OPMALIHOHHBIM U 06pa3oBaTebHEIM pecypcam 000 « TOUKA 3HAHU»;
- JocTynl K  HOPMaTMBHBIM W  OPraHM3allUOHHO-METOJMYECKHUM  JIOKyMEHTaM,
pernamMeHTHpyoIMM 06pasoBaTebHbii mporece B 000 « TOUKA 3HAHU»;

- CUCTEMY JIEKTPOHHOr0 yuéTa ciymareneit; (cM. [lonoxenue)

- B3aMMOJICHCTBUE CIylIaTeleil ¢ MpenojaBaTelsiMH, OpraHu3aropamu o00pa30BaTEIbLHOTO
nponecca 1 agmuaKcTparnuein 000 «TOUKA 3HAHWIy. (cm. [Tonoxenne)

2.6. Popma aTTeCTANMHU U OLICHOYHBbIE MaTePHAJIbI

[IporpamMoli TpeAyCMOTPEH TEKYLIUMH KOHTPOJIbL B BHUJIE JIOMAIIHETO 3aJaHUS U TECTOB,
pa3MEIIeHHBIX B Yypokax Ha oOpazoBarenbHOil LMS «Touka 3HaHuUi», NPOMEKYTOUHBIN
KOHTPOJIb B BHJIE TECTOB, COTJIACHO Y4eOHOMY IIJIaHy.

NrtoroBast arrecramusi mpoBOoaUTCS B BUAE TecTa. MToroBberii TecT BKiIro4aeTr B ceds 12-20
BONPOCOB. J[JIs1 YCIENIHOTO MPOXOKIECHUS TeCTa HeOOXO0IMMO MPABUIILHO BHITIOTHUTH HE MEHEe
60% 3amaHui.

OOyuaromuecs AOMyCKAlOTCS K UTOTOBOM aTTEeCTAIlUU Toclie u3yueHus: Moaynel mporpaMmsbl B
o0beMe, TPeTyCMOTPEHHOM YYEOHBIM TIJIAHOM MPOTPAMMBI.
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https://tochka-school.ru/storage/app/media/Dokumenti/Svedeniya_ob_organizatcii/Polozhenie_ob_ispolzovanii_sistem_vedeokonferentssvyazi_pri_realizatsii.pdf
https://tochka-school.ru/storage/app/media/Dokumenti/Svedeniya_ob_organizatcii/Polozhenie_ob_okazanii_ucebno_metodicheskoi_podderzhki_uchashimsya.pdf

OmeHka KadecTBa OCBOEHUSA Y4eOHOM MporpaMMbl TPOBOJAMTCS B TMPOIECCE HTOTOBOM
aTTecTalluu B OpME TECTUPOBAHHUSL.

Ounenka Kpurepun

3auTteHo Orenka «3a4TeHO0» BBICTABIISICTCS 00ydJaroImeMycs,
IIPOJIEMOHCTPUPOBABIIEMY TBEPAOE U BCECTOPOHHUE 3HAHMS MaTEPUAIbI,
YMEHHE IPUMEHSATH MTOJTYUEHHbIE B pAMKaX 3aHATUN IPAKTUUECKUE
HaBBbIKU U yMeHusl. JlocTiKeHus 3a mepruoj 00y4eHus U pe3yIbTaThl
TEKYILEeH aTTeCTaluu JEMOHCTPUPOBAIM OTIIMYHBINA YPOBEHb 3HAHUU U
yMmeHuit ooyqaromierocsi. He menee 60% mnpaBuiIbHBIX OTBETOB MpHU
pELIEHUH TECTA.

He 3auTeno Onenka «He 3a4TeHO» BBICTABIISIETCS O0YYArOIIEMYCsl, KOTOPBIH B
HEJI0OCTATOYHOUM Mepe OBJIa/Iesl TEOPETUUECKUM MaTepHUaIoM IO
JTUCIUILINHE, TOMYCTUI Psi IPyOBIX OIMOOK MTPH BBHITOJTHEHUN
MPAKTUYECKUX 3aaHH, a TAK)KE HE BHIMTOIHIII TPEOOBAHHUIA,
MPEABSBISIEMBIX K IPOMEXYTOYHOM arTecTauuu. JlocTHKEHHS 33 IEPUOJT
00y4eHUs U Pe3yJIbTAThl TEKYIICH aTTeCTallMi IEMOHCTPUPOBAIIN
HEYJIOBJIETBOPUTEIbHBIN yPOBEHb 3HAHUHN M YMEHHUI 00y4aronerocs.
Menee 60% npaBUIbHBIX OTBETOB IPU PELLICHUU TECTA.

HpHMepr OLHCHOYHBIX MAaTCPHUAJIOB TCKYHIEI0 KOHTPOJISA

Moayiib Nel. BeniecTBo U XMMUYECKHUE PEAKITUU
Ypok 1. llepuoagnueckuii 3axkoH. Ilepuoanyeckasi cucremMa xummueckux djiementon . U.
MengeneeBa

Yacmeo 1.
1. Pacnionoxxure XuMHUYECKUE 3JIEMEHTHI B MOPSJIKE YBEIMUEHHSI HX aTOMHOTO pajuyca.
1) marumii 2) kpeMHUI 3) anroMUHUI

2. Ha pucyHke u300paieHa MojJe/lb CTPOEHHSI Si/ipa aTOMa HEKOTOPOr0 XHMMHYECKOro
JJIeMeHTa.

3anumuTe B TaOIMIly YUCIIO HJIEKTPOHOB BO BHEIITHEM JJIEKTPOHHOM CJIO€ JTAaHHOTO aTtoMa (X) u
HoMep nepuoja (Y), B KOTOPOM JJaHHBIM XMMUYECKUN 3JIeMEHT pacioiiokeH B [leproanueckoit
cucreme JI.11. Menneneesa. (/s 3anucu oTBeTa UCIONIb3YHTE apaOCKue UQPHI.)

3. Pacnoso:xkure XMMHYeCKHe JJeMEHThl B MOpsiAKe o0caaldjieHusl HeMeTalJIHYecKHX
CBOIICTB 00pa3yeMbIX MMM IIPOCTHIX BELIECTB.
1) xpemuwmit 2) yraepon 3) maruumii

4. Pacnmosiokute  XMMHU4YECKHe  JJeMEHTbl B  TMOPsiAKe  yBeJHYeHHs]  HX
3JIEKTPOOTPUIATEIbHOCTH.
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1) azor 2) 6op 3) yraepon

5. PacnoJiosknTe XMMHUYeCKHE 3JIEMEHTHI B OPSI/IKe YBeJHYeHHsI PANyCOB HX AaTOMOB.
1) 6op 2) 6epuinii 3) nuTHit

6. PacmoJioxkuTe XUMH4YECKHE 3JIeMEHThl B NMOPSAKe YBeJIHYEHHUS! OCHOBHBIX CBOMCTB HX
BBICIIMX OKCH/IO0B.
1) nutuii 2) kanui 3) natpuit

7. Pacnosioskure XMMHYECKHe 3JIeMEHThl B NOPSAKe YBeJMYEHHS BOCCTAHOBHMTEIbHBIX
CBOMCTB 00pa3yeMbIX MMHU MPOCTHIX BeHIECTB.
1) dochop 2) KpeMHui 3) xJyop

8. Pacnosio:knre XMUMHYECKHE 3J1eMEHThI B MIOPs/IKe YBeJHYCHHS MeTATJIMYeCKHX CBOWCTB
o0pa3yeMbIX HMH IPOCTHIX BeleCTB.
1) nutuit 2) kanui 3) HaTpuit

9. PacmoJioxkuTe XUMHYECKHE JIEMEHTHI B MOPs/IKe YMEHbIIEHNUsI PATHYCOB HX ATOMOB.
1) kucnopon 2) KpeMHUI 3) azor

10. PacmoJiokuTe XHMHYECKHE JJI€MEHThI B MOPSiIKe YCHJIEHHS] HeMeTAJUINYeCKHX
CBOIICTB 00pa3yeMbIX HMH MPOCTHIX BelIECTB.
1) drTop 2) KUCI0pO. 3) cepa

Yacmo 2.
1. W3 npewio:KeHHBIX XMMH4YECKHX JjdeMeHTOB BbiOepere BCE s-3jiemMeHTHI.
AprymeHnTupyiite cBodi orBer (HampuMmep, N - 310 p-3aeMeHT. U Tak ¢ KakabIM

3JIeMEHTOM, NPeACTABJIEHHOM HHKe)
HK 2)S 3)Br 4)B 5) Na 6)Ca 7)Sr 8)Al 9)Fe

2. HM3 npeanoKeHHBIX XHMH4YeCKHMX JjeMeHTOB BbiOepere BCE  d-asemeHTsI
AprymeHTHpyiiTe CBOHM OTBeT (Hampumep, Zn - 310 d-d3jaeMeHT. M Tak € KaKabIM

3JIEMEHTOM, l'lpe)_]CTaB.]'leHHOM HI/I)Ke)
DK 2)S 3)Fe 4 Mn 51 6)Cr 7)Cu 8)Se 9V

Yacme 3.
3.1*. PacnoJ/io:kuTe XHMHUYECKHE 3IJIeMEHTbl B TMOPS/AKe YCHJIEHUS] HEeMeTANIHYeCKHX
CBOIICTB 00pa3yeMbIX MMM MPOCTHIX BEHIECTB.

1 Na
2 Cr
3 P

ApryMeHTHpYyHITE CBOI OTBET.

3.2*, PacmoJiokuTe XMMHYECKHE 3JIEMEHTbI B NOPSJAKE YCHJIEHHMS KHCJIOTHBIX CBOMCTB
o0pa3yeMbIX HMH I'MIPOKCH/IOB.

4 L1
5 Al
6 Br

AprymMeHTHpYiiTe CBOIl OTBET.

IIpumepsI OLEHOYHBIX MATEPHAJIOB IPOMEKYTOYHOI0 KOHTPOJIS
Moayab Nel. Exxemecsasunoe tectupoBanue Nel
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1. KTo nepBbIM pa3padoraj nepuogu4ecKyo Ta0JJMny XMMHYECKHX 3J1eMEHTOB?
a) JImutpuii Menaeneen
0) JlaByasbe
B) ABOrajspo
r) HerotoH

2. Kaxkoii 3aK0H onuchIBaeT 3aBUCHMOCTH CBOWCTB 3JIeMEHTOB OT HX AaTOMHOI'0 HOMepa?
a) 3akon Oma
0) [lepuoamueckuii 3aKOH
B) 3akoH boitns
) 3aKOH COXpaHEHHS MacChl

3. Kak pacnoJioxeHbl 3JIeMEeHThI B NepUOAHYeCcKoil Tadauue?
a) [To Bo3pacranuio Macchl
0) Ilo Bo3pacTanuio aTOMHOT'O HOMEpa
B) Ilo andasuty
r) Ciny4aiftHeIM 00pa3oM

4. Kak u3aMensieTcsi paiuyc aTOMOB NPH IBUKEHUH 110 EPHOY CJIeBa HANPaBo?
a) YBesnn4uBaeTcs
0) YmMeHnbIaercs
B) OcTaercs HeM3MEHHbIM
r) CHauana yMeHbIIAeTCs, 3aTEM YBEIUUYUBACTCA

5. B kakoM nepuo/ie HaX0AUTCH 3JIEeMeHT C aTOMHBIM HOMepoM 12?
a) [lepBorii
0) Bropoii
B) Tperuit
r) YUerBepThiii

6. Kak Ha3pIBalOTCs BePTUKAJIbHbIE KOJOHKH B MepHOANYecKoii Tadaune?
a) [lepuonsr
0) ['pynmsl
B) Psnb
r) CemeiicTBa

7. Kakas cBsi3b 00pa3yercsi MeK1y MeTalJI0M U HeMeTaljioMm?
a) KoBanenTtHas
0) MonHas
B) Meramnueckas
r) [Honsipuas

8. Kakoii TMII pelieTKH XapakTepeH AJis1 nopapenHoii coau (NaCl)?
a) MonekynsapHas
0) Monnas
B) Metamnnueckas
r) KoBanenTtHas

9. B kakoM M3 YKa3aHHBIX COeIMHEHN XUMHYeCcKasl CBA3b SABJISETCS KOBAJEHTHOM?
a) NaCl
6) MgO
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B) CO2
r) CaF2

10. Yto Takoe Ik30TepMHuYecKasi peakuus?
a) Peakius, BolAenstOmIas TEIIIO
0) Peaxiust, moromaroras Termio
B) Peakuus, He U3MeHSIONIAas TEMIIEPATY Py
r) Peakuusi, nporekaromas ¢ BblICIEHUEM ra3a

11. Yro Takoe XumMu4eckoe papHoBecue?
a) CocrosiHue, B KOTOPOM PEAKIIMU HE TPOUCXOJAT
6) CocrostHe, IPH KOTOPOM CKOPOCTH MPSIMON M 0OpaTHOI peakiuii paBHbI
B) CocTrosiHUE, IPH KOTOPOM KOJIMYECTBO PEAreHTOB IIOCTOSHHO YMEHBIIACTCS
r) CocTosiHME, B KOTOPOM BCE BELIECTBA PAaBHBI 110 KOHLIEHTPALUH

12. Kakoii ¢akTop cMmeliaer paBHOBecHe PeaKIMH B COOTBETCTBHHM ¢ nmpuHuumom Jle
larenane?

a) VI3MeHeHue IBETOBOW peakuu

0) MI3MeHeHne BpeMeHH peaKIuu

B) I3MeHeHue TemnepaTypsl

r) 3MeHeHne CKOpOCTH peakuuu

13. Kaxkoii 3;1eMeHT nMeeT Han00JIbIIYI0 3JIEKTPOOTPHIATEIbHOCTD?
a) Llesuii
0) @Top
B) Harpuii
r) Xiop

14. Kakas ¢opMyJia COOTBETCTBYET CEPHOIl KHCJIO0TE?
a) H2S
6) H2S03
B) H2SO4
r) HC1

15. Kakue M3 3THX BelleCTB ABJISIIOTCA MeTalaamMu?
a) Kucnopon u yriepon
6) Harpwuii n xanuit
B) Hutpar u cynbdar
r) A30T ¥ KUCJIOTa

16. Kakoii U3 3THX 3JIeMEHTOB HAXOAUTCS B IPyIIe MEeJ0YHbIX METAIJIOB?
a) Kanpruit
6) Harpuii
B) Maruuit
r) ATIOMUHUN

IIpumepbl OLEHOYHBIX MATEPHAJIOB HTOTOBOM aTTeCTALMHA
Hmozoewtii mecm no xumuu 3a Kypc 9 knacca

1. BeiOepuTe 1Ba yTBEpKACHUS, B KOTOPBIX TOBOPUTCS 0 MEJAU KaK 0 IPOCTOM BelllecTBe.

1) Coenunenust mequ (I) — xoporirie BOCCTAHOBUTEIH.
2) BaxxHoe cBOWMCTBO M€ — €€ BBICOKAsI DJIEKTPOITPOBOTHOCTb.
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3) Menp 00ycioBiMBaeT roy00il IIBET KPOBHU HEKOTOPHIX MOJUTFOCKOB.
4) Menp UCTIONB3YIOT ISl TOJTyYeHHsI OPOH3BI.
5) Manaxut COAep>KUT Me/Ib.

2. Ha pucyHnke mu3oOpakeHa MoOjJeJib CTPOCHHUSl SIAPa ATOMAa HEKOTOPOro XMMHUYECKOIo
3JIeMeHTA.

@ — MPOTOHBbI
O — HEUTPOHbI

3anuuute HoMep rpynnsl (X), B KOTOpOH JaHHBIA XMMHUYECKUN JIEMEHT PacloJIOKEH B
[Tepnonnueckoit cucreme J[.M. MennaeneeBa, u maccoBoe uucio (Y) manHoro aroma. (Jlms
3aIlMCH OTBETA UCTIONB3YHTE apadcKue nugpol.)

3. PacnoJio:kuTe XuMHYeCKHE 3JIEMEHTBI
1) kanmii 2) amoOMUHUI 3) nuTHit

B NOpPsiAKe 0CJIa0JIeHUs MeTAJUIMYeCKMX CBOMCTB 00pa3yeMbIX MMM NPOCTBIX BelleCTB.
3anummuTe HOMepa 3JIeMeHTOB B COOTBETCTBYIOLLIEM MOPS/IKe.

4. YcraHoBHUTE COOTBeTCTBHE MexaAy (GopMyJioil coeqUHEHUS] U CTENEHbI) OKMCJIEHUs
yriepoaa B 3TOM COCJHHEHHH: K KaKI0W MO3MLIHUH, 0003HAYEeHHOU OYyKBOi, moadepure
COOTBETCTBYIONILYIO MO3UIUIO, 0003HAYEHHYI0 N POii.

®OPMYJIA COEIMHEHUSI CTEIEHb OKUCJIEHUS YTJIEPOJIA
A) CO 1)+2
B) CaC2 2)-2
B) CaCO3 3)-1
4) +4

5. U3 npeasiosKeHHOro mnepedHsi BbIOepuTe NBAa BEIIECTBA € KOBAJCHTHOW HENOJISIPHOM
CBA3bIO.

1) Ca

2) P203

3) S8

4) H202

5) BaCl2

6. Kakue n1Ba yrBep KaeHHs1 BePHBI /151 XapAKTePHUCTHKH KaK KHCJI0POAa, TAK U cepbl?

1) CooTBeTcTBYIOLIEE TPOCTOE BEIIECTBO ra3000pa3HO MPHU OOBIYHBIX YCIOBHSIX.

2) SIBnsieTcs HEeMETaIJIOM.

3) XuUMHYECKUI AJIEMEHT B COEJAMHEHHUSAX C BOJOPOIOM IPOSIBISIET OTPULIATENBHYIO CTENEHb
OKHCJICHUS.

4) DnexTpOHbI B aTOME PACIOJIOKEHbI Ha IIIECTH AJIEKTPOHHBIX CIIOSIX.

5) BricIas BaieHTHOCTh 3TOTO AJIeMeHTa paBHa I1.

7. 3 npeaJioKeHHOr0 NepevHsi BellecTB BbiOepuTe ABa KHCJIOTHBIX OKCH/IA.
1) CO
2) NO2
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3)N20
4) Mn207
5) MnO

8. Kakue 1Ba u3 nepe4nc/ieHHbIX BelIeCTB BCTYNAKOT B PeaKIMI0 C OKCHIOM KPpeMHUs?
1) H20

2) K20

3) BaSO4

4) CaCO3

5)02

9. YcTaHOBHTE COOTBETCTBHE MEXK/IY PearupylIMMH BelleCTBAMU U MPOAYKTOM(-aMHU) UX
B3aMMOJAEHCTBHUS: K  KaKIoil  mo3umuM, 0003Ha4YeHHOH  OykBoOil, mnoadepure
COOTBETCTBYIOIILYIO MO3UIHI0, 0003HAYEHHYI0 N POii.

PEATUPYIOLIUE BEIIECTBA [IPOJYKTbI PEAKIIUN
A) NH3 1 HNO3 (pas6.) 1) AI(OH)3 u K20
B) A1203 u KOH (p-p) 2) NH4NO3
B) Al u KOH (p-p) 3) K[Al(OH)4] u H2
4) NH4NO2 u H20
5) K[AL(OH)4]

10. YcTraHoBUTE COOTBETCTBHE MEKAY BElIECTBOM M PeareHTaMH, ¢ KaxIbIM H3 KOTOPbIX
OHO MOeT BCTYNATh B PEAKIHUIO: K KAXKA0H Mo3uuuH, 0003HAYeHHOU OyKBOM, noadepure
COOTBETCTBYIONILYIO MO3UIUI0, 0003HAYEHHYI0 N POii.

BEILIECTBO PEATEHTBI
A) CI2 1) HF, Ba(OH)2
B) SiO2 2) Na2S04, CO2
B) (NH4)2S04 3) FeC12, H20

4) BaCl2, KOH

11. U3 npenJioxeHHOr0 nepevHs BbI0epuTe ABe JHI0TEPMHYECKHE PeaKINH.
1) B3aumopeiicTBue aMMHaka U KHCI0poia

2) PaznoxxeHue kapboHaTa KaJlblIUs

3) PaznosxeHue BOJbI 3JIEKTPUUECKUM TOKOM

4) Okucnenue okcuna cepsl (IV)

5) B3zaumopeiicTBrue Kaiust ¥ BOJIbI

12. YcTraHoBUTE COOTBETCTBHE MEXKIY pearupylouiuMi BellecTBAMHM M NPHU3HAKOM(-aMH)
NPOTEeKAIed MeXKI1Y HHMMH PeaKIuH: K KaXA0H No3uuuu, 0003HAYECHHOH OYKBOW,
noadepuTe COOTBETCTBYIONLYIO MO3MIHI0, 0003HAYEHHYI0 LU POIi.

PEATUPYIOIIME BEIIECTBA  IIPU3HAK PEAKIINU

A) Zn u HCI1 1) BoinasieHne kpacHOTO ocajika U U3MEHEHHE OKPackKu
b) KCl u AgNO3 pacTtBopa
B) Cu(NO3)2 u Fe 2) Boigenenue Oyporo rasa

3) Beimaienue 6enoro ocaaka
4) Boigenenue 6ecLBETHOTO raza

13. Ilpun nouHoii auccounmanuu 1 MOAb KaKMX ABYX M3 IPEICTABJICHHBIX BelIeCTB
o0pasyercs 1 M0oIb KATHOHOB M 1 MOJIb AHNOHOB?

1) Cynbdat maraus

2) Hutpar kanbeius

3) ®ocdart HaTpus
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4) dropua Kanus
5) Xnopun xenesa (1)

14. BbiGepuTe aABa HCXOJHBIX BelIeCTBA, B3aUMOAEHCTBHI) KOTOPBIX COOTBETCTBYET
COKpAIéHHOE MOHHOE YPABHEHHE PEAKINH.
Ba2+ + CO32—=BaCO3

1) Ba(OH)2

2) (NH4)2CO3
3) BaCl2

4) CaCO3

5) CO2

6) Ba

15. YcraHoBHTE COOTBETCTBHE MEMKAY CXEMOM NMPoLecca, NPOUCXoAslero B OKUCIUTEIbHO-
BOCCTAHOBHUTEJLHOW peaknuu, W Ha3BaHHEM 3TOr0 IMpolecca: K KaxIA0i NO3UIHH,
0003HaYeHHOI O0yKBOM, 0A0epUTEe COOTBETCTBYIONLYIO MO3UIUI0, 0003HAYEHHYI0 I POii.

CXEMA ITPOLIECCA HA3BAHMUE ITPOLHECCA
A) Na+1 — Na0 1) Oxucnenue

b) H-1 — HO 2) Boccranosnenue

B) P-3 —» P+5

16. U3 nepe4unc/ieHHBIX CY;KICHUH 0 MpaBmJjax 0e30MacHOro o0paiieHusi ¢ nmpemnaparamMmu
ObITOBOI XMMHUM BbIOepuTe BepHOe(-blie) cy:kaeHue(-s1).

1) Ilpm mnpuroToBlIeHMH pacTBOpa MHINEBOM COABI PE3UHOBBIE TMEPYATKH MOMKHO HE
HCIIO0Ib30BATh.

2) Ilpu ompbICKMBAaHHUU CAJOBBIX PACTEHUH IMpernapaTamMy, 3allUINAIONUMU OT HACEKOMBIX-
BpEIUTENCH, HEOOXOIUMO HCIIOB30BaTh CPECTBA MHIMBHUIYATbHOM 3aIUTHI.

3) Bce npenapatbl OBITOBOM XMMHHU CIETyeT XPAHUTh B XOJIOJMIbHUKE.

4) PemoHTHBIE PaOOTHI ¢ OPraHUYECKUMH PACTBOPUTEISIMU M KPacKaMU Ha UX OCHOBE JIOJKHBI
BBITIOJIHATHCS B IPOBETPUBAEMOM MOMEILIEHHUH.

17. YcraHoBHTE COOTBETCTBHE MEXKAY /JABYMS BelIeCTBAMHM M PEAKTHBOM, C IOMOUILIO
KOTOPOIr0 MOKHO Pa3/IMYUTh 3TH BellecTBa: K KAXKA0H MO3UIUM, 0003HAYeHHOH OYKBOW,
noadepuTe COOTBETCTBYIOIIYIO NO3MIHIO, 0003HAYCHHYI0 HH(POI.

BEHIECTBA PEAKTUB

A) Ca(OH)2 u NaOH 1) Metunopanx
b) Na2SO4 u H2S04 2) CO2

B) K2SO4 u NaCl 3) BaCI2

4) ®enondranent

3aoanus 18 u 19 6binoaHA0OMCs ¢ UCNONB308AHUEM CLEOYIOULE20 MEKCMA.

Cynbpdar numHka — xumudeckoe coenuHeHue (ZnSO4), conb cepHOUl KHCIOTHL. LIWHK B
OpraHM3Me 4YeJlOBeKa Y4YacTBYET B pacHICIJIEHHMH >XKUpPOB, OeIKkoB M yrieBojoB. HemocraTok
IMHKA B OPTaHU3Me MOXET ObITh BOCIIOJIHEH MPUEMOM MOJTMBUTAMUHHBIX KOMILIEKCOB.

18. Bbruucianre MaccoByl 10110 (B NMPOLEHTAX) LWHUHKA B cyab(are HUHKA. 3anummre
YHCJI0 C TOYHOCTBIO 10 LeJIbIX.

OTtBeT: %

Ilpu evinonnenuu 3adanusn 19 ucnonv3yiime eenuuury, Komopas onpeodeiena 6 3aoanuu 18 c
VKA3AHHOU 8 HEM CMEeNneHbi0 MOYHOCMU.

19



19. ¥YnakoBka nOJMBUTAMHUHHOIO KoMmiuiekca J[yoBHUT BkiIw4Yaer B ceds 20 apaixe,
coJep:KalluX B TOM YHcje U cyab(pat nuuHka. B coctaB ogHOro apaxe komiJjiexkca BXoaur 4
MI UHKA. Bpruucaure Maccy (B MIULJIMTpaMMax) cyiab(ara HMHKA, KOTOPbIil COAEPKUTCS
B 0/IHOI1 ynakoBke npenapara /lyoBut. 3anummure 4ucJI0 ¢ TOYHOCTHIO /10 LEJbIX.

OTtBeT: MT

2.7. CiucoK peKOMEeH0BAHHOM JIUTEepaTyphbl

OcHoBHas:

1. Xumus: 9-i knace: 6a30Bbiid ypoBeHb; yueonuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos. - 6-e u3z., crep. - Mocksa: [Ipocsemenue, 2024. 223 c.

JlonmoaHuTeIbHAS:

1. HeoOpryHast xumusi. DKCIEPUMEHTHI M 3a1aHus: 7-9-e¢ kiaccel: yueOHoe mocodue / B. B.
Epemun, A. A. Jlpo3nos, A. 1. Esctokos. - Mocksa: [Ipocsemenune, 2024. — 191 c.

2. Xumust: 8 - 9-e kiracchl: 3aagHuk: yueOHoe nocodue / B. B. Epemun, A. A. JIpo3nos. - 3-¢
u31., crep. - Mocksa: [Ipocsemenue, 2024. — 318 c.: . - (MI'Y - mkosne)

3. Xumus: 9-ii knacc: yriayOn€HHbIN ypoBeHb: yueOHoe mocobue / B. B. Epemun, A. A.
Hpoznos, B. B. Jlynun; nox pen. C. H. KanmsikoBa. Mocksa: IIpocsemenue, 2024. 303 c.: ui. -
(MT'Y mkozne)

2.8. Cnmcok UCNOIb30BAHHOM JIMTEPaTyPhI
2.8.1. Dy1eKTpOHHBIE pecypchl

1. Maarect — oHJIaliH KOHCTPYKTOp TecToB https://madtest.ru/

2. OHnaiiHTecTaj — OHJAaH KOHCTPYKTOP TecToB https://onlinetestpad.com/

3. Cnam 'HA — O6pazoBaTenbHBIN MOPTAI ISl MOATOTOBKH K dK3aMeHaM https://sdamgia.ru/

4. ®UIIN — denepanbHOE rocyAapCcTBEHHOE OIOKETHOE HaydyHOe yupexaeHue «DeaepanbHblid
MHCTUTYT N€IarorH4ecKuX u3MepeHuin» https://fipi.ru/
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