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HOACHUTEJIBHAS 3AITUCKA
PaGouast nmporpamma o xumuu B 9 Kitacce cocTaBjieHa B cOOTBeTcTBUM ¢ Dejie-
palbHBIM FOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIETO
oOpazoBanus (yTBEpXKIEH Mpuka3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poc-
cutickort @eaepammu ot 17 nexadbpss2010r. Ne1897,3apeructpupoBad MuHIOCTOM
Poccun 7 uronst 2012r Ne 24480) , Ha OCHOBE:
- TpeOoBaHM (eneparbHOro rocyAapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAapTa
oO1ero oOpa3oBaHus;
-IIPUMEPHON OCHOBHOM 00pa30BaTEIHLHOM MPOTpaMMbl OCHOBHOTO 00111eT0 00pa3o-
BaHUS,

-CaHUTAPHO - SMUIAEMHOJIOTMUYECKUX TPEOOBAHUMN K YCIOBUAM U OpraHU3aIK 00Y-
yeHus (YTBEpKIEHBI IOCTAHOBJICHHEM | TaBHOTO TOCY1apCTBEHHOI'O CAHUTAPHOTO
Bpaya PO ot 29.12.2010r. Ne 189);

-yuebHoro miana MbOY  "bosbleHanonoBckasi OCHOBHas 00111e00pa3oBaTeibHas
mkosia umeHn A.A.Kaneauna" bokoBckoro paitona Ha 2022 — 2023 y4eOHBIif To/;
- KasieHaapHoro yueoHoro rpaguka MbOVY"BosnbiienanonoBckas OCHOBHast 00111e-
oOpazoBarenbHas mkona umeHn A.A.Kanenuna" bokoBckoro paitona Ha 2022-
2023y4eOHBINTO;

- OCHOBHOM oOpa3oBartenbHOM nporpammbl MBOY  "BoubiiieHanosioBckasi OCHOB-
Has 001eoOpa3oBaTenbHas mKkojga umMeHn A.A.Kanequna" bokoBckoro palioHa Ha
2022 — 2023 y4eOHblii TO;

- Iporpamma pa3paboTaHa Ha OCHOBE ITPOTrpaMMBbl IO XMMHUU AJis 00111e00pazoBa-
TEIBHBIX IMKOJ MuHHCTEpCTBa 00111ero U npodeccnoHabHOro oopazoBanus PO ,
JlanHas pabouasi mporpaMma OpUEeHTUPOBaHA Ha UCTIOJIb30BaHUE YUCOHUKOB I10
XUMHUH U y4eOHO-MeTouueckux nocoouit Y MK, co3gaHHbIX KOJIJIEKTUBOM aBTOPOB
nox pykoBoacTBoMm O.C.I'abpuensina, uznarenbctBo "[Ipocsenienne"2019 roa.
[Iporpamma siBnsieTcs THOKOM M MO3BOJIIET BHOCUTh U3MEHEHUS B X0/ pealin3a-
MU B COOTBETCTBUHU CO CJIOXKHUBIIEHUCA cuTyanuen [1o mporpamme mmpeaycMoTpeHo
68 u. (u3 pacuéra 2 yueOHbIX yaca B Hejieno). O0bEM yacoB yueOHOU HArpy3KH,
OTBEJIEHHBIX HA OCBOCHHE paboyuel MpOorpaMMbl, ONPeaesi€H yueOHbIM IUIAHOM
MBOY "bonbiieHanonaoBckas OCHOBHasi 001ieo0pa3oBaTenbHas KO 2 UMEHH
A.A.Kanequna" BOKOBCKOTo pailoHa, MO3HABATENIbHBIX HUHTEPECOB YUYAIIUXCS U CO-
otBeTcTBYET bazucHomy yuebHOMy (00pazoBaTeIbHOMY) IUIaHy 0011e00pa3oBa-
TEJIbHBIX yupexaeHuii Poccurickon @enepannun B pacnpeneneHny 4acos 1o Te-
MaM ObLTM BHECEHBI KOPPEKTHUBBL. Tak Kak B 3TOM T'OAy MHOTO MTPa3IHUYHBIX JHEH,
TO KOJIMYECTBO YPOKOB COKpaATHIIOCh Ha 24. COryiacHO KajJeHAapHOTro y4eOHOTO
rpaduka, B CBA3M C MPa3THUYHBIMH THAMU 00beAUHEHBI YPOKU Ne62 - Ne63, No65
1 Ne66, Ne67 1 Ne68.



2. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUASA

JINYHOCTHBIMM Pe3yJIbTATAMHM H3y4YEHUs MpeaMeTa «XUMUsS» SBISIOTCS
CJIEYIOIIAE YMEHHUS:

OCO3HABaTh E€JMHCTBO U IEJIOCTHOCTh OKPY)KAIOIIETO MHUPA, BO3MOKHOCTU
€T0 TI03HaBAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTH)KCHUN HAYKH;
MIOCTETIEHHO BBICTPanBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO-
3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPa30BaHUIO, B TOM YHCIIC U B
paMKax caMOCTOATEIbHON JACSITETLHOCTHA BHE IIKOJIBL;

OIICHUBATh JKU3HCHHBIC CUTYallUM C TOYKU 3pEHUs Oe30macHoro oodpasza
KU3HHU M COXPAHCHUS 3I0POBBS;

OIICHUBATH IKOJIOTHYECCKUI PUCK B3aMMOOTHOIICHUH Y€JI0BEKa U TIPUPOIHI.
bopMHpPOBaTh IKOJIOTMYECKOE MBIIUICHUE: YMEHUE OIEHUBATH CBOIO JIEsi-
TEJIbHOCTh U MOCTYINKHU APYTHUX JIOJCH C TOYKU 3pEHHUS COXPAHEHHUS OKPY-
YKAIOIEeH Cpeibl - rapaHTa KU3HU U OJIaronoxydus Jiroeil Ha 3eMIe.

MeTanpeaMeTHbIMHU pe3yJbTaTaMU M3YYEHHS Kypca «XUMHUsD SBIsETCS (op-
MUPOBaHUE YHUBEPCAIbHBIX YueOHbIX neicTBuil (Y'Y /).
Pecynamuenvie YVJI.

CaMOCTOATENIbHO OOHApYXUBAaTh U (HOPMYIUPOBATh Y4YEOHYIO MpoOJIEMY,
OTIPENETATH 11eJIb yUeOHOU AESITENbHOCTH;

BBIJIBUTAaTh BEPCUU PEILIECHUs NMPOOJIEeMbl, OCO3HABATh KOHEUHBII pe3yJbTarT,
BbIOMpaTh U3 MPEUIOKEHHBIX M UCKAaTh CAMOCTOATEIBHO CpPEICTBa JAOCTHU-
KEHUS LIETIH;

COCTABJISITh (MHAWBUIYAIbHO WJIM B TPYIMIE) IUIAH PEIICHHS POOJIEMBI;
paboTas 1o 1miaHy, CBEpATh CBOU JEHUCTBHUS C LIEJIBIO U, PU HEOOXOAUMO-
CTH, UCIIPABJIATH OIIMOKU CaMOCTOSITENIBHO;

B IMAJIOTE C YUUTEJIEM COBEPIIEHCTBOBATH CAMOCTOATEIBHO BHIPAOOTAHHBIE
KPUTEPUU OLIEHKH.

llosnasamenvuvie YYJ/I[:

aHaJIM3UpPOBaTh, CPABHUBATH, KJIAaCCU(PULIMPOBATh U 00001aTh PaKThI U SIB-
JeHus. BBISBISATH MPUYMHBI U CIEICTBUSI POCTHIX SIBJICHUU.

OCYUIECTBJISTh CPAaBHEHHE, KIacCU(UKAIINIO, CAMOCTOSITEIHLHO BBIOUpas Oc-
HOBAHUS U KPUTEPHUH JIJIs1 YKA3aHHBIX JIOTHYECKUX ONEepaluil;

CTPOUTH JIOTHYECKOE PacCyXJICHHE, BKIIIOYAIOIIEE YCTAHOBICHUE MPUYUH-
HO-CJICJICTBEHHBIX CBS3CH.

CO37aBaTh CXEMAaTHYECKHUE MOJIETH C BBIJEICHUEM CYLIECTBEHHBIX Xapak-
TEPUCTUK O0OBEKTA.

COCTABJISITh TE3UCHI, PA3JTUYHbIE BUJIbI TUIAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.).
npeo0pa3oBbIBaTh UHPOPMAIIMIO U3 OJHOTO BHJA B APyrod (Tabnwiy B
TEKCT U Tp.).

YMETb ONPEIEIATh BO3MOXKHbIE HCTOUHUKU HEOOXOAUMBIX CBEIECHUH, MPO-
U3BOJUTH MOUCK MH(OpPMalMK, aHAJIM3UPOBATh U OLIEHUBATh €€ T0CTOBEp-
HOCTb.



Komvmmynuxamueuvie YV/I:
CamMoCTOSTENbHO OPraHW30BBIBATh YUCOHOE B3aMMOJCHCTBHE B TpyIie (ompe-
JEATh OOIIHE 1EJIH, PACTIPEICTATh POJIH, IOTOBAPUBATHCS APYT C APYTOM H T.1I.).

IIpeaMeTHBIMH pe3y/JIbLTATAMM OCBOEHHS BHINYCKHUKAMM OCHOBHOM IIKOJIbI
NPorpaMMbl 10 XUMHU SABJISAIOTCH:

BbInyCKHUK HAYYUTCH:

® PaCKpBIBaTh CMBICI TOHATHH «HOH»,KKATHOHY,«KAaHHOH»,«3JICKTPOJIUTHD,
CHEDJICKTPOHUTHI» ,«JICKTPOJIUTUYECKAs TUCCOIINA-
IS, KOKHUCIIATEIbY, KCTEIIEHb OKUCIIE-
HHS,«BOCCTAHOBHUTEIb), KOKUCIICHUEY ,«(BOCCTAHOBJICHHEC

® ONpENeNATh CTENEHb OKUCICHUS aToMa 3JIEMEHTA B COSAMHCHUH;

® PaCKpBIBaTh CMBICI TEOPUHU IICKTPOTUTHICCKON TUCCOIUAIINNT;

® COCTaBJIATH YPABHEHUS DJICKTPOJUTUUCCKOMN JUCCOIUAIIN KUCIIOT, MIEI0-
ye, coseit;

® OOBSICHATH CYIIHOCTH IPOIIECCa AMEKTPOTUTHICCKOMN TUCCOITUAIINN U PeaK-
I MOHHOT'O OOMEHA;

® COCTaBJIATH MOJHBIC U COKPAIIEHHBIC HOHHBIC YPAaBHEHUS peakiuii oOMeHa;

® OIpeaesaTh BO3MOKHOCTh IPOTEKAHUSI PEaKIIMi HOHHOTO OOMEHa;

® TIPUBOAWTH PEAKITUH, IIOTBEPIKIAFOIINE KAYCCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIICCTB;

® OIpeaesaTh OKUCIHUTENIb U BOCCTAHOBUTEIIb;

® COCTaBJISITh YPABHCHHS OKUCIIMTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKITHH;

® Ha3bIBaTh (AKTOPHI, BIUIIONINE HA CKOPOCTh XUMUICCKOHN peaKITnu;

e KiaccU(PUITMPOBATh XUMHUECKHE PEAKIIUHU 10 Pa3TMYHBIM MPHU3HAKAM;

® XapaKTEPH30BaTh B3aUMOCBS3h MEXKY COCTABOM, CTPOCHHEM M CBOMCTBaMHU
HEMETAJIIOB;

® T[IPOBOJIUTH ONBITHI TIO MOJTYUYEHUIO, COOMPAHUIO M H3YUCHUIO XUMHYECKUX
CBOMCTB Ta3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO Ta3a, aMMHAKa;

® pacno3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIBIN Ta3 U
aMMHAaK;

® XapaKTEPH30BaTh B3aMMOCBS3b MKy COCTABOM, CTPOCHHUEM U CBOMCTBAMM
METAJIJIOB;

® Ha3bIBaTh OPTAHMYECKHE BEIIECTBA MO UX (OPMYJIie: METaH, dTaH, ITHIICH,
METaHOJI, 3TaHOJI, TJIMIIEPUH, YKCYCHasl KUCI0Ta, aMUHOYKCYCHasl KUCJIOTa,
CTE€apUHOBAas KUCIJIOTA, OJICMHOBAs! KUCJIOTA, TJIFOKO03a;

® OIICHUBATH BIMSIHUE XUMUYECKOTO 3arpsI3HEHHS OKPYKAIOIIEH Cpe/ibl Ha Op-



raHU3M YeJIOBEKa;
® IPaMOTHO OOpalIaThCs C BEIIECTBAMU B TOBCEIHEBHOM KU3HU;
® ONpEneNsATh BO3MOKHOCTh MPOTEKAHMSI PEAKIIN HEKOTOPBIX MPEICTaBUTE-
JIeil OpraHu4ecKuX BEUIECTB C KHCIOPOI0M, BOJOPOIOM, METaNIaMHU, OCHO-
BaHMSIMU, TaJIOTEHAMM.
BbinnyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

* BBIJIBUTaTh U IPOBEPATH SKCIEPUMEHTAIIBHO THIIOTE3bl O XUMUYECKHUX
CBOMCTBax BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, X CITIOCOOHOCTH BCTYIATh
B XUMUYECKHE PEAKIIUU, O XapaKTepe M MPOAYKTaX PA3TUIHBIX XUMHUCCKHX peak-
LM,

* XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHHUIO U CBOMCTBAM, yCTa-
HABJIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBS3M MKy TaHHBIMU XapaKTEPUCTHKAMU
BEIIIECTBA;

* COCTaBIIATh MOJICKYJIIPHBIE U MOJHBIE HOHHBIE YPABHEHUS IO COKPAIEH-
HBIM HOHHBIM YPaBHEHUSIM;

* MPOTHO3WPOBATH CITOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIBHBIC HITH
BOCCTAaHOBHUTEIHHBIC CBOWCTBA C YIETOM CTEIIEHEH OKHCIICHUS DJIIEMEHTOB, BXO-
JSTTUX B €TO COCTaB;

* COCTaBIIATH YPABHEHUS PEAKIINN, COOTBETCTBYIOIINUX MOCIICIOBATEIHHO-
CTH MPEBPAIEHUN HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB;

* BBIJIBUTATh U MIPOBEPATH SKCIIEPUMEHTAIILHO THIIOTE3bI O pe3yIbTaTax
BO3JICHCTBUS Pa3INYHBIX (DAKTOPOB HA UBMEHEHUE CKOPOCTU XUMHYECKOM peak-
1N,

* HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JIJISI DKOJIOTHYECKH TPAMOTHOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

* HCIOJIb30BaTh MPUOOPETEHHBIE KITIOUEBBIE KOMIIETEHITUN TIPH BBITTOTHE-
HUU TIPOEKTOB U Y4eOHO-UCCIIENOBATEIHCKHIX 3a/1a4 TI0 U3YyUYEHUIO0 CBOMCTB, CII0-
COOOB TIOJIYYCHHS ¥ PACTIO3HABAHUS BEIECTB;

* OOBEKTHBHO OIEHUBATH MH(POPMAIIHIO O BEIIECTBAX M XUMUUECKHX MPO-
neccax;

* KPUTHYECKH OTHOCUTHLCS K TICEBIOHAYYHON MH(MOpMaILIUK, HET0OPOCO-
BECTHOH pEKJIaMe B CPEJICTBAX MAaCCOBOUM MH(MOPMAIIHH;

* OCO3HaBaTh 3HAYEHUE TCOPETUUCCKUX 3HAHUU 1O XUMHH JIJIS TIPAKTHIE-
CKOM JCSITEIHPHOCTH YEJIOBEKA;

* CO3JArOT MOJICTT M CXEMBI ISl PEIICHUS YUeOHBIX U TT0O3HABATEIHHBIX 3a-
J1a4; TOHUMATh HEOOXOIUMOCTh COOIOICHUS TIPEANMCAHIM, IPEJIaraeMbIX B UH-
CTPYKIIHSIX IO UCTIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOM XUMUU U JIP.



3. COAEP) KAHUE YYEBHOI'O TIPEIMETA» XUMUS»

IoBTOpeHne U 00001IeHUE CBeleHUI 110 Kypcy 8 Kkiacca

bunapubie coenunenus. OKcuabl cojieoOpasyroue U Heconeoopaszyromniue. I uapoKcuabl: OCHOBaHMs, aM(pOTEpHBIE, KU C-
10Thl. CpeIHUE, KUCIIBIE, OCHOBHBIE COJIU.

O060011eHne CBEICHUI 0 XUMUYECKUX peakiusax. Kinaccupukaius XuMHUIeCKUX peakivii Mo pa3IudyHbIM OCHOBAHUSIM: CO-
CTaBy U YUCIy pearupyroumux U 00pa3yronmxcs BEUeCTB, TEIUIOBOMY 3G (EKTy, HanpaBIeHUIO, U3MEHEHHUIO CTETIEHEN OKHCIIe-
HUS 3JIEMEHTOB, 00pa3yIOIIMX Pearupyroume BeuecTBa, (ase, UCIoIb30BaHUIO KaTaau3aTopa.

[loHATHE O CKOPOCTH XUMUYECKOU peakiuun. PaKkTOphl, BIUSIOMIME HA CKOPOCTh XMMUYECKUX PEAKLUN: IPUPOAA pearu-
PYIOIIMX BEIIECTB, UX KOHIEHTPALMS, TEMIIEpATypa, IIOLAAb CONPUKOCHOBEHNUS, HATNUKE KaTaiu3aTopa. Karamus.
JdemoHcTpanuu

* O3HaKOMIIEHHE C KOJUIEKIMSMH METAJUIOB U HEMETAJIIOB.

* O3HaKOMIIEHHE C KOJUIEKLIUSMH OKCHJIOB, KHCIIOT U COJIEH.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMHU OT IPUPOABI PEATUPYIOLIUX BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMK OT KOHUEHTPALMKU PEarupyromux BEIIECTB.
* 3aBUCUMOCTbH CKOPOCTH XMMHUYECKOMN peaKIuu OT MIIOMIAI!

CONPUKOCHOBEHHUSI PEArUPYIOLINX BEUIECTB («KUIISIIUI CIION).

* 3aBUCUMOCTbH CKOPOCTH XMMHUYECKOUN pEeaKIMK OT TEMIIEPATYPhl pEarupyIOIIUX BEIIECTB.
JlaGopaTopHbIe ONbITHI
1. B3anMoiencTBe aMMHUaKa v XJIOpOBOAOPOa.
2. Peakuus HeWTpanuzaiuu.
3. Habmonenue TemnoBoro 3 @exra peakiuyu HedTpain3anuu.
4. BzauMojelcTBIE CepHOM KUCIOTHI ¢ okcuaom meau (11).
5. Pa3znoskeHue nepokcuaa BoJI0Opoja ¢ MOMOIIbIO KaTaja3bl KapTodens



6. 3aBUCHMOCTBH CKOPOCTH XMMUYECKON PEaKIUU OT IIPUPOBI PEarMpyIOLIMX BELIECTB HA IPUMEPE B3aUMOICHCTBUSI pacTBO-
POB THOCYJb(aTa HATPUS U XJI0puaa 6apusi, THOCYIb(haTa HATPUS U COITHOU KUCIIOTHI.

/. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIUU OT IIPUPOBI METAJUIOB IIPH UX B3aUMOJICHCTBUU C COJITHOM KHUCIIOTOM.

8. 3aBHUCHMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPObI KUCIOT IIPU B3AUMOJEHCTBUU UX C )KEIIE30M.

9. 3aBUCHMOCTh CKOPOCTH XMMUYECKON PEAKIIUU OT TEMIIEPATYPHI.

10.3aBUCHUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT KOHIICHTPAIUH.

11.3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUH OT IUIOIIAU COIIPUKOCHOBEHUS pEarupyroInX BEIIECTB.

12.3aBucUMOCTb CKOPOCTH XUMUYECKOM peakluu OT KaTaau3aTopa.

XuMHYeCKHe Peakiud B PaCTBOPaX 3JIEKTPOJIUTOB

[TonsiTrie 00 NEKTPOIUTUUECKON TUCCOIUALIMK. DICKTPOIUTHI U HEIJIEKTPOIUTHI. MexaHu3M JUCCOLUAINK AJIEKTPOJIU-
TOB C Pa3JIMYHBIM XapakTepoM CBsi3U. CTENeHb JIEKTPOJUTUYECKON nucconranuu. CHUIIbHBIE U CI1a0bIe SJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DIICKTPOJUTUUECKOMN nucconnanuu. Knaccudukanus noHOB U ux cBoMcTBa. Kuciorsl, oc-
HOBAHMS U COJIM KaK 3JICKTPOJUTHI. VX Kiaccudukamms u quccorumanus.

OO0mue XMMHYECKHE CBOMCTBA KHCIIOT: U3MEHEHHE OKPAacKH HMHIMKATOPOB, B3aMMOJICHCTBHE ¢ MeTallylaMU, OKCHUIAMU H
THAPOKCUIAMU METALIOB U COIAMU. MOJICKYISpHBIC M HOHHBIE (ITOJHBIC M COKpAIEHHBIE) YPAaBHEHUS PEaKITUi.
XUMHAYECKUN CMBICI COKPALIEHHBIX YPABHEHUM. Y CIIOBUS IIPOTEKAHUS PEAKIIUN MEXKAY AJIEKTPOJIMTAMU 10 KOHUA. Psj akTus-
HOCTH METaJIJIOB.

OO0mue XMMHUYECKHE CBOMCTBA IISI0YCH: B3aUMOACHUCTBHE C KHCIOTAMHU, OKCHIAMU HeMETauIoB, coiasamu. O0mue XuMu-
YECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aUMO/JICVICTBUE C KUCIOTaAMHU, Pa30KEHNE MPU HATPEBAHUU.

OO6mue XMMUYECKHe CBOMCTBA CPETHUX COJICH: B3aMMOJCHCTBUE C KUCJIOTaMHU, IIeJI0YaMH, COJISIMU U MeTauiamu. Biau-
MOJICHCTBUE KHUCJIBIX COJICH CO IIEI0YaMH.

[Munponus, kak 0OMEHHOE B3aMMOJICUCTBHE COJIEH ¢ BOAOW. [ 'MIpONU3 CONM CHUIIBHOTO OCHOBAaHUSA W Ca0OW KUCIIOTHI.
IM'uaponus comu c1aboro ocHOBaHUS U CHIIbHOM KucaoThl. [lIkana pH.



CBoiICTBAa KHUCIOT, OCHOBAaHUW, OKCHUJIOB U COJIEH B CBETE TEOPUU JIIEKTPOJUTHUUECKON NUCCOLMAIMU U OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN.
JdeMoHCTpaIUu.
* lcnblTaHue BEIIECTB U UX PACTBOPOB HA 3JICKTPOIPOBOJHOCTb.
* 3aBUCHUMOCTD SJIEKTPOMPOBOAHOCTH YKCYCHOM KUCIIOTHI OT KOHIICHTPAIUH.
» JIBMKEHUE OKPAILICHHBIX HOHOB B JIEKTPUUECKOM TIOJIE.
* OmnpeneseHne XxapakTepa Cpelibl B paCTBOPax COJICH.
JlaGopaTopHbIe ONbITHI.
10. uccormarus caabbIX 3JEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
11. I3MeHeHne OKpacKu MHIMKATOPOB B KUCJIOTHOM Cpele.
12. Peakuus HEUTpaIW3alUK PACTBOPA MIEIOYH PA3IUYHBIMUA KACIOTAMHU.
13. Tlomyuenue rugpokcuaa menu (11).u ero B3aumojielicTBue ¢ pa3IMyHbBIMUA KUCIOTAMHU.
14. B3anmoeiicTBHE CHIBHBIX KUCIOT ¢ okcuaoM meau (11).
18-20. BzaumoseiicTBrE KUCIOT C METAJIAMHU.
21. KauecTBeHHas peakiiys Ha KapOOHAT-UOH.
22. IlonyueHue CTyIHSI KDEMHHEBOM KUCIIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPHUJ - WU CYIb(aT-HOHBI
24. I3MeHeHnEe OKpAaCKd HHAUKATOPOB B IIEJIOYHOMU CpeEJIE.
25. B3auMoieiicTBHE MIEN0YEH C YTIEKUCIBIM ra30M.
26. KauecTBeHHas1 peakiysi Ha KAaTHOH AMMOHHUS.
27. Ilonmyuenue rugpokcuaa menu (1) u ero paznoxenue.
28. BaumoeiictBre kapOOHATOB C KUCIOTAMH.
29. [Monyuenue ruapokcuaa xenesa(lll).
30. BzaumoeiictBue jxenesa ¢ pactBopom cyiabhara meau (11)
IIpakTnueckue padoTbl



1. CsoiicTBa KHCJIOT, OCHOBaHHﬁ, OKCHIOB 1 COJICH B CBETE TCOPHUHN 3JI€KTpOJ]I/ITI/I‘ICCKOﬁ AUuCConran 1 OKHCJINTCIIb-
HO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

Hemertanibl U MX coeIMHEHUA

CrpoeHune aToMOB HEMETAJUIOB M UX MNosiokeHue B Ileprnoanyeckoit cucreme. P anekrpoorpunarensuocty. Kpucramiu-
YECKHE PEIIETKH HEMETANIOB — MPOCTHIX BEIIECTB. AJUIOTpOnus U €€ npuunuHbl. PU3HUecKUe CBOICTBAa HeMeTauioB. O0mue
XUMHUYECKHE CBOMCTBA HEMETAJNIOB: OKUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

["asiorensl, CTpOEHUE UX aTOMOB U MOJIEKYJ1. PU3NUECKUE U XUMHUYECKHE CBOMCTBA raJOT€HOB. 3aKOHOMEPHOCTH U3MEHeE-
HUSI CBOMCTB TAJIOTEHOB B 3aBUCUMOCTH OT MX I0J0KeHus B [lepuoanueckoit cucreme. HaxoxaeHue raloreHOB B IPUPOJE U UX
IIOJIy4eHHUE. 3HAYEHUE U IPUMEHEHHE raJIOT€HOB.

["asioreHoBOIOPOABI M COOTBETCTBYIOIIME UM KHUCIOTHI: TUIABUKOBas, COJIsIHAs, OpOMOBOJOPOAHAs, HOJ0BOAOpOAHas. [ a-
noreHupl. KauecTBeHHbIE peaklMK HA raloreHuA-uoHbl. [I[puMeHenre coequHeHni TaIOreHOB U UX OMOJIOTHYECKas PoJib.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynnel. Cepa B mpupoie u €€ noixydeHue. AJioTponHble MOIU(DUKAIUU CEPBI U
MX CBOMCTBA. XMMHUYECKUE CBOMCTBA CEPBI U €€ IPUMEHECHHUE.

CepoBOZOpOJI: CTPOEHUE MOJIEKYJbl, (pU3MUEeCKre U XMMHYECKHE CBOMCTBa, MojyuyeHue M 3HaueHue. CepoBOAOpoaHAs
kuciota. Cynbduasl u ux 3HaueHue. JlroMuHODOPHI.

Oxkcun cepsl (1V), ceprucras kucnota, cynbpuThl. KauecTBeHHas peakius Ha CyIb()UT-HOH.

Oxkcup cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnoruapatsel. KauecTBeHHas peakius Ha Cyab(aT-HoH.

CepHas KUCIIOTA - CUIIbHBIN 31eKTpoJauT. CBOKCTBA pa30aBIeHHON CEPHOW KUCIIOThI, KAK TUIIMYHON KUCIOTHI: B3aUMO/IE M-
CTBHE C METaJJTaMU, OCHOBHBIMH M aM(OTEPHBIMU OKCHJAMH, OCHOBAHUAMHU U aM(POTEpHBIMH THIpOKCUAaMH, coyiimu. Kaue-
CTBEHHas peakius Ha Cyiab(paT-uoH.

OObmas xapakTepucTuka 3aeMeHToB VA-rpynmbl. A30T, CTpOCHHE aToMa U MOJIeKyJbl. Du3nueckue 1 XUMUYECKUE CBOM-
CTBa U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 ONOJIOTUYECKAs POJIb.
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AMMMaAK, CTPOCHHE MOJIEKYJbl U (U3UYECKUE CBOMCTBA. AMMUA4yHasi BOJia, HAIIATBIPHBIM CIUPT, TUAPAT amMmMuaka. J{o-
HOPHO -aKLENTOPHBIA MEXaHW3M 00pa30BaHUs KaTHOHA aMMOHMs. BoccTtaHoBUTeNbHBIE CBOMCTBA ammuaka. Cojlu aMMOHUS U
ux npumeHeHne. KauecTBeHHast peakius Ha KaTHOH aMMOHHSL.

Oxcupapl a3ota: HecoleoOpa3yrolue U KUCIOTHbIE. A30THCTas KUCIOTa U HUTPUTHL. A30THas KUCJIOTA, €€ MOJyYeHUE U
ceorictBa. Hutparsl.

docdop, crpoenue atoma u amutotponus. Dochumpl. Dochun. Oxcua pochopa(V) u oprodochopnas kucinora. Docda-
Thl. ®ochopubie ynodpenus. UHCEKTUIIUIBI.

OOmas xapakTepucTuka 3y1eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB, MPOCTHIX BEIIECTB U COCTUHEHU B
3aBHCHMOCTH OT IOJIO’KEHUS 371eMeHTOB B Ilepuoanueckoit cucteme. Yriepoa. AJIOTpONHbIE MOAU(UKALMU: anMas, rpagur.
AMop(dHBII yriepoa U ero copra: caxka, akTUBUPOBAHHBIN yroib. Afcopouus. XuMudeckue cBoicTBa yriepona. Kokcoxumu-
YeCKO€ MPOU3BOJICTBO U €ro npoaykuus. Kapoumas.

Oxkcup yraepona(ll): crpoenue Monekysnbl, moaydenue u ero ceoiictea. Okcup yriepoaa(lV): crpoeHue MoieKybl, Mo-
Jy4YEHUE U €ro CBOMCTBA. YTOdbHAsA KUCIOTA. COJM YrOJIbHOM KUCIOTHI: KapOOHATHI U THAPOKAPOOHATHI. TexHHuecKas U Muille-
Bas coja.

Heoprannueckne u opraHn4ecKue BEUIECTBA. Y IJIEBOIOPOAbl. XMMUYECKOE CTPOCHHE OPraHMYECKUX BEIIECTB, KaK MOpsI-
JIOK COEJIMHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, KaK npeaeibHbIe YIIIEBOAOPO/Ibl. DTUJICH U alleTUIICH, KaK HelpeaAeabHble (HEHACHIIIEHHbIE) YTIEBOI0POIbI.
['openue yrineBonopo1oB. KauecTBeHHbIE peakuu Ha HENpeeIbHbIe COEAUHEHUSI.

OTUTIOBBIA COUPT, €r0 MOJIy4eHHE, MPUMEHEHHEe U (pu3uosiornueckoe nercteue. TpéxaToMHblid cnupT riauuepuH. Kaue-
CTBEHHAs PEaklisi HA MHOTOATOMHBIE CIIUPTHI. YKCYCHas - MPEJCTaBUTENb KJacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero atoma u cBoiictBa. Kpemuuii B mpupoje. Cunuiuast u cunad. Okeua kpemuusi(1Y). Kpemauenast
KHUCJIOTa U €€ COJIU.

[IpousBoacTBO cTekia U neMeHTa. [IpoayKuus CuiMKaTHON MPOMBILUIEHHOCTH: ONTHUYECKOEe BOJOKHO, KepaMuka, ¢ap-

dop, dasHC.
OnTryeckoe BOJIOKHO.
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Hewmerannsl B npupoje. @pakiimoHHasi MEPEroHKa KUAKOTO BO3yXa KaK CIOCO0 MOJy4YEeHHs KUCIOpO/a, a30Ta, aproHa.
[Tomyuyenue docdopa, kpeMHuUs, XJI0pa, Hojaa. IAEKTPOJINU3 PAaCTBOPOB.
[ToydyeHue cepHON KUCTOTHI: ChIPbE, XUMU3M, TEXHOJIOTUYECKAsI CXeMa, METO/1 KUIISIIIETO CJI0s, TPUHIIUIBI TEMI000Me-
Ha, IPOTUBOTOKA U IUPKyJsanun. Oneym. [Ipon3BoacTBO aMMuaka: CbIpb€, XUMHU3M, TEXHOJIOTMYECKAsl CXEMa.

JemoHcTpauumn

e Kolekuys HeMeTaIoB.

e Moenu KpUCTAIUIMYECKUX PEIIETOK HEMETAJIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

e (30HATOP U NPUHIUIIBI €r0 PAOOTHI.

e [‘opeHue HEMeTaIOB - IPOCTHIX BELIECTB: cephl, (pochopa, TpeBeCHOTO yrisl.

e (OOpa3libl TaJOTeHOB - MPOCTHIX BEIIECTB.

e BsaumopaelicTBHEe rajJoreHoB ¢ MeTaJIaMHU.

e BriTecHeHue xyopa OpoMOM WM 1012 U3 paCTBOPOB UX COJIEH

e Koiekuys npupoaHbIX COEAUHEHHM XII0pa.

e B3sanmojaeicTBUE CEphl C METAJUIAMU.

e ['opeHue ceprl B KHUCIOPOIE

o Komnekuus cynbGuIHbIX Py

o KauectBeHHas peaxius Ha CyIbOUI-UOH

e (OeciBeUMBaHUE OKPAIIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.

e BsanmozaencTBue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.

e OOyrnuBaHHWE OPTaHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KMCIIOTOM.

e Jluarpamma «CocTaB BO3ayXay.

e Buneodparmentst u cnaiiapl «lITuasu 6azapen.

o [lonmyuenue, coOupaHue u pacrio3HaBaHUE aMMHAKa.

e PaznoxeHue Ouxpomara aMMOHUS.
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B3aumoencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEABIO.

['openue yepHOro mopoxa

PaznoxeHune HUTpaTa Kajivsi ¥ TOPEHUE IPEBECHOTO YIOJIbKa B HEM

OO6pa3iel IpUPOIHBIX coeArnHeHUH docdopa.

['openne docdopa Ha BO3AYyXE U B KUCIOPO/IE.

[Tomydyenue 6emoro dochopa u UCIIBITAHUE €TO CBONCTB

Komnekuus «O06pa3iibpl IPUPOIHBIX COETUHEHHUH YTIIepoaay

IToptpet H. 1. 3enunckoro. Ilormomnienne akTMBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIIECTB WUJIU Ta30B.
Y CTpOMCTBO MPOTUBOTA3A.

Mogenu MoJIeKyJ1 METaHa, 3TaHa, TUJIIEHA U alleTUIICHA.

B3aumopeiicTBue aTriieHa ¢ OpOMHOM BO/ION M pacTBOPOM IMEpMaHraHaTa Kajusl.
OO01re XuMUYECKHE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakiyisi HA MHOTOATOMHBIE CIIUPTBHI.

Komnekiusa «O06pasiisl IPUPOIHBIX COSTUHEHUN KPEMHUS.

Komnekuums crekna, KepaMUKU, IEMEHTA U U3JICJINI U3 HUX.

Kosnnekius npoayKiuy CUIMKaTHON MPOMBIIIJIEHHOCTH.

BuneodparmenTst u cnaitapl «I[pou3BoICTBO CTEKIIA U [IEMEHTA.

Komnekus «IIpupoabie coequHEHNS] HEMETAIIIIOBY.

BuncodparmenTs! u cimaiiapl « @pakiMOHHAS TIEPETOHKA KHUJKOTO BO3TYyXa»
BuneodparmenTst u ciaitasl «llomydenne Bogopoaa, KUCIOPO/a U TAIOTEHOB AIEKTPOIUTHIECKUM CIIOCOO0M)).
Mojenu annapatoB 1Jisi IPOU3BOACTBA CEPHOM KUCIIOTHI.

Mojenp KAmsmero ciosl.

MOI[CJIB KOJIOHHBI CMHTC3a aMMHaKa.

13



e BuneodparmenTsl u ciaisl «[I[pon3BOACTBO CEPHOM KUCIOTHI.
e Buneodparments! u cnaiiapl «I[Ipons3BoacTBO aMMHaKay.
e Komnekuusa «CpIpb€ M1 MOIyYEHUS] CEPHON KHCIOTHD».

JlabopaTopHbIe ONBITHI

31. Pacrio3HaBaHue TaJOr€HUI-HOHOB.

32. KauecTBeHHBIE peakIuy Ha CyIb()aT-uOHBI.

33. KauecTBeHHas peakys Ha KATUOH aMMOHUS.

34. XMUYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
35. KauecTBeHHbIe peakiuu Ha (hocaT-HoH.

36. ITosryyeHre 1 CBOMCTBA YTOJIbHOW KUCIOTBHI.

37. KayecTBeHHas peakiiys Ha KapOOHAT-HOH.

38. IIponyckaHue yriaeKknucaoro ra3a 4epes pacTBOp CHIMKATA HATPUS.
IIpakTnyeckue padoTbl

2. I3yueHne CBOMCTB COJSTHOM KUCIIOTHI.

3. 3yueHne CBOMCTB CEPHOU KUCIIOTBHI.

4. [TonydyeHne aMMHAaKa U U3y4YE€HHUE €TO CBOWCTB.

5. [losmyueHune yriaekucioro ra3a U U3y4eHue ero CBOMCTB.

MeTtajjbl 1 X COeAMHEHUS
[Tonoxenne meraiuioB B Ilepuonnueckon cucreme xumuueckux djieMeHToB 1. M. MenneneeBa, CTpoeHHE UX aTOMOB U
KpUCTa/UI0B. MeTaimmmyeckasi CBA3b U METAIUIMYECKAsE KpUCTAIUIMYECKas pemeTka. DU3nyeckne CBOMCTBA METAJUJIOB: BJIEKTPO- U
TETUIONPOBOAHOCTh, OTPAXKAIOIIasi CIOCOOHOCTh, INIACTUYHOCTh. CIjIaBbl YEPHBIC U IIBETHHIE.
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Meraiibel Kak BOCCTAHOBUTENU. DJIEKTPOXUMHUUECKUN PAl HANPSHKEHUN. B3anMoelicTBue METAJUIOB ¢ HEMETaulaMHu, OKCHla-
MU, KUCIOTAMH, COJIIMU. ATFOMHUHOTEPMHUS.
CtpoeHue aTOMOB U MPOCTHIX BEMIECTB IIETOYHBIX METAIOB. 3aBUCUMOCTh (PU3UYECKUX U XUMUYECKUX CBOMCTB IIEIOYHBIX Me-
TAJJIOB OT 3apsiioB siiep UX aToMoB. OKCHABI M THUAPOKCUABI HIECJIOYHBIX METAJUIOB, UX MOJYYEHHE, CBOWCTBA, MPUMEHEHHUE.
Baxueimme cony meaoYHbIX METAJUIOB, UX 3HAYECHHUE B )KUBOM U HEKUBOUW MPUPOJIC U B )KU3HU YETIOBEKA.
CtpoeHHEe aTOMOB M MPOCTHIX BEIIECTB IMIETOYHO3EMEIBHBIX METAIIOB. 3aBUCUMOCTh (PU3NUYECKUX M XUMUYECKUX CBOWMCTB II[E-
JIOYHO3EMEJIBHBIX METAJUIOB OT 3aps0B A/ep UX aTOMOB. OKCHUIBI U THAPOKCHUIBI MIEJTOYHO3EMEIBHBIX METAJUIOB, UX MOJy4Ye-
HUE, CBOICTBA M IPUMEHEHHE. BaskHelne conn MENOYHO - 36MEIbHBIX METAJUIOB, UX 3HAUYCHHUE B IMPUPOJE U KU3HU YEIOBEKA.
KapOGonatsl 1 ruipokapOOHAThI KaTbITHS.
XKéctkocTh BOMBI: BpeMeHHAs U nocTosiHHas. CrocoObl ycTpaHeHUs! BpeMEHHOM kE€CcTKOCTU. CrIocOOBl yCTpaHEHUs MOCTOSTHHOM
xéctkocTu. MonuTel. CoeuHeHNsT AIFOMUHUS B PUPOJie. XMMUYECKUE CBOMCTBA alfOMUHUSA. OCOOEHHOCTH OKCHA U THAPOK-
cUJia aJTIOMUHUS Kak aM(pOTEPHBIX coeuHEHU. Baxkuelime conu amtoMuHus (XJI0pu, cyiabdar).
OcobenHocTu cTpoeHust atoma xkenesa. JKenezo B mpupoje. Baxueiimue pyasl xene3za. Oxkeuabl U rugpokcusl sxeneza(ll) u
xeneza(lll). Comm xeneza(ll) u xxeneza(lll). ObHapyxeHre HOHOB KATHOHOB >K€Jie3a B PACTBOpPE. 3HAUCHUE COETMHEHUN Kee-
3a.
Koppo3sus xumuueckasi 1 3JIeKTpOXUMHUYECKasi. 3alliTa METaNIOB OT KOPppO3uu. MeTailisl B MpUpojie: B CBOOOTHOM BHJIE U B
Buze coenquHeHuil. [Tonsitue o meramnypruu. YépHas u 1iBeTHast Mmetautyprus. [lupomeraninyprus, THAPOMETAILTYPrUsl, dIEK-
TpomeTtamutyprus. Jlomennbiit mporiecc. [lepepaboTka 4yryHa B cTalib. DJIEKTPOJIU3 PACIIIABOB.
JlemoHCcTpanumn

* BzaumogeiicTBrue HaTpus, TUTHUS U KaJIbLHS C BOJOM.

» T'openue HaTpusi, MarHUs U KeJie3a B KUCJIOPOJIE.

* Bcnblka TepMUTHON CMECH.

* BzaumogeiicTBre cMecH OPOIIKOB CEPBI U JKEJI€3a, INHKA U CEPBI.

* BsaumopeiicTBHE aJJFOMHUHUS C KMCJIOTaMU, I1I€JI0YaMH U BOJIOM.

* BzauMmogeiicTBUe Xene3a U MeJId C XJIOPOM.
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* BzaumopeiicTBre Meau C KOHIICHTPUPOBAHHOM CEPHOM KMCIIOTOM M a30THOM KUCIOTOM (pa30aBIeHHON M KOHIIEHTPUP O-
BaHHOM).
* Okpacka mIaMeHu COeTMHEHUSMH IIETOYHBIX METAJIIIOB.
* Okpacka IIaMeHu COeIMHEHUAMU MIETI0YHO3EMEIbHBIX METAILIIOB .
« Tamenwue uzBecTH BOJOM.
» TlomydyeHue %ECTKOM BOABI B3aNMOJCUCTBUEM YIJIEKMCIIOTO ra3a € U3BECTKOBOM BOJOM.
* YcTpaHeHHe BpEMEHHOM KECTKOCTH KUTISTYEHUEM U T00aBKOU COJIBI.
* YcTpaHeHHe MOCTOSIHHOM KECTKOCTU JOOABKOM COJIBI.
* VoHWTHI M NPUHIIUIT UX ACUCTBUS (BUICOPPATMEHT).
» Komnekuuss npupoIHbIX COCTUHEHUN aTlOMUHUSI.
* BuaeodparmenTsl u cnaiipl «OKCUA ATFIOMUHUS U €TI0 MOJIUDUKALIII).
* Tlonyyenue ampoTEpHOTO THAPOKCHIA ATTFOMUHUS U UCCIIEA0OBAHUE €0 CBOICTB.
+ Komneknus «XUMUYECKUE NUCTOYHUKHA TOKA.
* Pe3ynpTarsl JIUTENBHOTO SKCIEPUMEHTA M0 U3YUYECHUIO KOPPO3UHU CTAJIBHBIX U3JEIUN B 3aBUCUMOCTH OT YCJIOBUW MPOLIEC-
COB.
* Boccranosnenne meau u3 okcuaa meau(l1) Bogopomgom.
* Bupneodparments! u cnaiiasl «[Ipon3BoACTBO UyryHa U CTAIN».
* Bugeodparments! u cnaiiapl «M3nenus U3 yyryHa u CTaimy.
* Bugaeodparments! u cnaiiapl «[Ipon3BOACTBO ATFOMUHUS.
JlabopaTopHbIe ONBITHI
39.B3aumoeiicTBre xene3a ¢ pactBopoMm cyibgara meau(l1).
40.1TosryyeHre U3BECTKOBOM BOJBI U OIBITHI C HEH.
41.Tlonyuenue ruapokcuaos xemesa(ll) u (11).
42.KauecTBEHHBIE peaKlMi Ha KaTHOHBI XKeJe3a
IIpakTnueckue padoThbl
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6. [lomydyeHue >keCTKOM BOJIbI M CTIOCOOBI €€ YCTpaHEHUSI.
7. Pemenue skcriepuMEHTaIbHBIX 3a/1a4 M0 TeMe «MeTaby.

XHUMHUS M OKPY:KaOLIas cpeaa
Crtpoenue 3eMiu: sIpo, MaHTHs, 3eMHasl Kopa, UX XUMUYeCcKuil coctaB. JIutocepa u e€ xumuueckuii cocraB. Munepa-
ae1. Pyast. Ocagounsie mopoabl. [lose3npie nckomaempie. XUMUYECKAN COCTaB THAPOCHEPhl. XUMUUYECKHUNA COCTAB aTMOCHEPHI.
W cTouHNKN XMMUYECKOTO 3arpsi3HEHUS OKpYsKatoliei cpespl. [1obaibHbIe HKOIOrHYecKrue mpo0IeMbl YEI0BEUECTBA: Map-
HUKOBBIN 3()(PEKT, KUCITOTHBIE T0K]IU, 030HOBBIE JbIPbl. MEXTyHapOIHOE COTPYIHUYECTBO B 00JACTH OXPaHbl OKPYXKaIOIIei
Cpelbl OT XMMUYECKOTO 3arpsI3HEHUS. «3€JIEHAs XUMUS.
JdemoHcTpanuu
* Bugneodparments! u cnaiiapl «CtpoeHre 3eMiu U €€ XUMHYECKUI COCTaBy.
* Komnekuus MuHEpaaoB U TOPHBIX HOPOJ.
+  Komnekusa «Pynbl MeTamios.
» Buneodbparmentsl u ciaiibl «I 106anbHbIE IKOJOTUYECKUE TPOOTIEMBI YETTOBEUECTBAY.
JlaGopaTopHbIe ONbITHI
43. 3yueHue rpaHuTa.

O0001mIeHre 3HAHMH 110 XMMHUH 32 KyPC OCHOBHOM LIKOJIBI.
IHoaroroBka kK OCHOBHOMY IroCyAapCTBEHHOMY IK3aMEHY
CrpoeHne aToMa B COOTBETCTBUH C MOJIOKEHUEM XMMHUYECKOTO AeMeHTa B [lepuonnueckont cucreme. CTpOCHUE BEIIECTBA:
XUMHUYECKas CBSI3b U KPUCTATUIMUECKHE PEIIETKU. 3aBUCUMOCTh CBOMCTB 0Opa30BaHHBIX 3JIEMEHTAMHU MPOCTHIX BEIIECTB (MeTall-
JIOB, HEMETAJIJIOB, OJIArOPOJIHBIX Ta30B) OT MOJIOKEHUS 1eMEeHTOB B Ilepuoanueckoit cucreme. THUMOIOTUS HEOPraHUYECKUX Be-
LIECTB, JI€JIEHNE UX HA KJ1acchl ¥ rpynnsl. [IpeacraBureny.
[Ipu3HaKkyu M yCa0BUS NPOTEKaHUSI XUMHUUECKUX peaKMid. THUITONIOrUsl XUMUYECKUX PEAKLIMI 110 Pa3IMYHBIM OCHOBAHUSIM.
Peakiuu nonnoro oomeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
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XVMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMUYECKHE CBOMCTBA COJIEO00PA3YIOIINX OKCUJIOB, THIPOKCUIOB (0OC-
HOBAHUH, KUCIOT U aM(POTEPHBIX THIPOKCUIIOB), COJICH.

TemaTnueckoe mianuposanue (9 Kiace)

Ne ypo- Hassanue paznena, rnas KosmmuectBo 4acos
KOB Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTPOJIbHBIX paboT MPAKTUYECKUX padOT
1 [ToBTOpeHue u 0600IIeHHE CBEICHUN TI0 5 - -
Kypcy 8 kinacca. XUMHUYECKUE PEAKIIUU
2 XVMMHYECKHE PEAKIIMH B pacTBOpax 10 1 1
3 Hewmeramnel u ux coequHeHus 25 1 4
4 MeTamibl 1 UX COEAUHECHUS 17 1 2
5 XVMHsI B OKpY’KaroIas cpena 2 - -
6 O06o0011IeHe 3HaHUM 0 XUMHH 32 KypC 9 1 -
ocHOBHOM mmikoubl. [loarotoBka k Oc-
HOBHOMY TOCYJapCTBEHHOMY JK3aMEHY
(0I'D)
Uroro 68 4 7

IIpakTnyeckne padoTbl
IIpakTHyeckas padora Nel. «PelieHne 3KCIEpUMEHTAIBHBIX 3a/1a4 IO TEME «DJIEKTPOJIMTHYECKAS TUCCOLUALINS)
IpakTnueckas padora Ne 2 «/3yueHue CBOMCTB COISTHON KUCIIOTHI»
IpakTnueckas padora Ne3 «/3yueHne CBOICTB CEPHON KUCIOTHI»
IIpakTnueckas padora Ne4 «IlonyueHne aMmmuaka U U3y4eHHUE €T0 CBOMCTBY
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IIpakTnueckas padora NeS «llonyyeHne yrieknucioro raza i U3y4eHue ero CBOMCTB»
IpakTuueckas padora Ne6 «IlomyueHue »ecTkoi BOABI U CIOCOOBI €€ YCTPaHEHU S
IpakTnueckast padora Ne7 «PelieHne 3KCrIepuMEHTANIBHBIX 3a/1a4 110 TeMe « MeTaib»

KouTposbHbIe padoThI
Konrpoabnas padora Nel no teme «XUMHUYECKUE PEAKIUN B PACTBOPAX AIIEKTPOITUTOBY
KonTpoabnas padora Ne2 no teme: «Hemeranibsl 1 UX COETUHEHUS
KonTtpoJabnas padora Ne 3 o teMe «MeTamiby
I'onoBasi mpoMeKyTOYHAS ATTECTALUSA

IIpuMepHbIe HAIPABJICHUS NIPOEKTHOM 1eATeIbHOCTH 00yYAOIIHUXCS.
Bpewms B xumun. CKOpOCTh XUMHAYECKON PEAKIIUN - OT YETO OHA 3aBUCHUT?

BimsiHue mpoayKTOB KOPPO3UU HA PACTUTEIBHBINA U )KUBOTHBIA MUP BOJIOEMA.
Kenes3o B Hamen Ku3HU.

3Haete a1 Bbl, U3 4ero cCOCTOUT KOPITYC Ballle aBTOPYUYKH?

Hcnonp3oBanre MUHEPATbHBIX yI0OpEHUI.

Kanpumit uCTOYHKK KU3HU, 300POBbs U KPACOTHI
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4. KAJIEHJAPHO —- TEMATHUYECKOE INTAHUPOBAHUE

Neo | JTata npo- Tema [Ipumeuanne
YPO | BCACHUSA ypoOKa
Ka

IHoBTOpeHne u 06001IeHNE cBeAeHNI 10 Kypcy 8 kiacca. XuMu4yeckue peakuuu (5 9)

1 05.09 Kinaccuduxanyst HeopraHn4eCKuX BEIIECTB U X HOMEHKJIaTypa

2 06.09 YpaBHEHUSI XUMHUYECKUX PEAKIIHM

3 12.09 Knaccudukaiys XUMHYECKUX PeaKIuit

4 13.09 [ToHsiTHE O CKOPOCTH XMMUUYECKOU PEAKIINH.

5 19.09 Karamms

Xumuueckue peakuuu B pacrsopax (10 u)
6 20.09 DIEKTPOJIMTHYECKAS TUCCOITAAITNS
7 26.09 OCHOBHBIE MOJIOKEHUS TEOPUHU DIICKTPOJIUTHUECKON AUCCOLMAIIAN
(T9[)

8 27.09  [Xumudeckue CBOMCTBA KHCIOT B cBeTe TD]]

9 03.10 [Xummueckue cBOMCTBA KHCIOT B cBeTe TD/]

10 04.10 [Xummdeckue CBOMCTBA OCHOBaHMI B cBeTe T /]

11 10.10 [Xummuueckue cBOMCTBA cojiek B cBeTe TO/]

12 11.10 [[MonsTHE O THAPOIH3E COJICH

13 17.10 [IpakTnuyeckas padora Nel. «Pemenune skcriepuMeHTaIbLHBIX 33124 110
TeMe «DJIEKTPOJMTHICCKAS JIUCCOIMAITUS

14 18.10 |O600meHre U cucTeMaTU3aIus 3HAHUH 110 TeMe « XMMUYCCKHUE PEaKITHH
B PACTBOPAX AJICKTPOJHTORY

15 2410 KourpoabHasi padota Nel no teme «XMMHYECKUE PEAKIIUU B PACTBO-
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fpax QJICKTPOJIUTOB)

HemeTasibl M UX coequHeHus (25 4)

16 25.10 OO61m1ast XapakTeprUCTUKA HEMETAJJIOB

17 07.11 Oo6mas xapakrepuctuka 3nemMeHToB VIIA rpynmbsl — rajoreHos

18 08.11 CoeanHeHNs TAIOTCHOB

19 14.11 IpakTueckasi padora Ne 2«3yueHne CBONCTB COISTHON KHCIIOTHI

20 15.11 O6mmas xapakrepucTtrka anemeHToB VI A — xanbkoreHoB. Cepa

21 21.11 CepoBonopos u Cynb(uabt

22 22.11 Kucnopoassie coefuHeHUs cepbl

23 28.11 IIpakTnyeckas padora Ne3«l3yueHne cBOMCTB CEpHON KUCIOTHI»

24 29.11 OO61asixapakTepUCTUKA XUMUYECKUX 2JIeMeHTOB VA rpynmbl. A30T

25 05.12 Ammuak. Conm aMMOHUS

26 06.12 IIpakTnueckas padora Ne4 «IlonyueHne aMmmuaka U U3y4eHHUE €T0
CBOWCTB)»

27 12.12 Kucnopoaconepxainue coequuenus azota. OKCuabl a3oTa

28 13.12 Kucnopoaconepxamue coequHEHUS a30Ta. A30THasK KHCIIOTa

29 19.12 ®docdop u ero coeMHEHU

30 20.12 Oobmasixapakrepuctuka 3aemMeHToB [V A- rpynnsl. Yriaepon

31 26.12 Kucnopoaconepxaiue COEMHEHHS YTIEpoia

32 27.12 IIpakTnueckas padora NeS «IlonyueHne yriekuciioro raza u uzyde-
HUE €r0 CBOMCTBY

33 16.01 YrneBogopo sl

34 17.01 Kucnopozaconepixkaiiye opraHM4ecKue COeTUHCHUS

35 23.01 Kpemnuii 1 ero coemuHeHUs

36 24.01 CHJIMKaTHASITPOMBIIIIIEHHOCTh

37 30.01 [TosryueHnEeHEMETAIIIIOB

38 31.01 [Tpon3BOICTBO BaKHEUIIINX XUMHUUCCKUXCOCTMHEHUI
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39 06.02 O06o001ieHue 1Mo teme «HeMmeTramisl ¥ UX COSTUHEHU
40 07.02 Konrpoabnas padora Ne2 no teme: «HemeTramibl U UX COEAUHEHUS
MeTtaJyuibl U ux coequHenus (17 4)

41 13.02 [Tonoxenue meramioB B [lepuoguyeckoii cucteme, CTPOCHUE aTOMOB U
KpPHCTAJIOB

42 14.02 OO01Me XMMUYECKHE CBOMCTBA METAILJIOB

43 20.02 OO6m1as XapaKTepUCTUKA MIEJIOYHBIX METAIOB

44 21.02 OO6m1as XxapaKTepUCTUKA IIEJIOYHBIX METaJLIOB

45 27.02 OO0111ast XxapaKTepUCTHKA NIEJTOYHO3EMENBHBIX METAJNIOB

46 28.02 OO0m1ast XxapaKTepUCTHKA MIETOYHO3EMETHHBIX METAJIOB

47 06.03 XKécTtrocTh BOJBI M CIOCOOBI €€ yCTpaHEHHS

48 07.03 IIpakTuyeckas padora Ne6 «IlomyueHue »ecTKON BOABI U CIOCOOBI
€€ yCTpaHECHU

49 13.03 AJIIOMUHHH U €Tr0 COeIUHEHUS

50 14.03 Keneso

51 20.03 CoenuHeHus xeiesa

52 21.03 IIpakTnueckas padora Ne7 «PeleHrue SKCIEPUMEHTAIBHBIX 33/1a4 110
teme «MeTauby

53 03.04 Koppo3swust MeTaioB ¥ cCiocoObI 3aIUTHI OT Hee

54 04.04 Mertaisl B IpUpoJIE.

55 10.04 [loHATHE O METAILTYprUn -

56 11.04 O0001eHre 3Hannii o TeMe «MeTauibD)

57 17.04 KounrpoasHas padora Ne 3 no teme «MeTtayib»

XuMus ¥ OKpY:Raouas cpeaa (2 4)
58 18.04  Xumuyeckas opraHuzaius miaHeThl 3eMIIs
59 24.04  |OxpaHa OKpYy>Karomieil cpeibl OT XHMHUYECKOTO 3arpsi3HEHUS

O06001eHNEe 3HAHMI 110 XMMHHM 32 KYPC OCHOBHOM MIKO0JIbI. [ToaroroBka kK OCHOBHOMY rocyapcTBEHHOMY JK-
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3ameny (9 4)

60 25.04 [ToBTOpenue Temsl " Ilepuoandeckuii 3aKOH U CUCTEMa XMMHUYECKHUX
snemenToB Jl. 1. Menneneena"

61 02.05 [ToBTOpenue Tems! "MeTasist"

62 15.05 [ToBTOpenue temsl "HemeTamisr"

63 [ToBTOpenue "Tunbl XUMUYECKOU CBsI3€il. B3aUMOCBSI3b CTPOCHUSA U
CBOMCTB BellecTs"

64 16.05 Wroropast KOHTpOJIbHAS paboTa

65 22.05 [ToBTopenue "Knaccuduxaius HeopraHM4eCKUx BEeIecTB"”

66 [ToBTOpenne "XuMudeckne peakiuu'

67 23.05 [ToBTOpenne »oHHbBIE ypaBHEHHSI PEAKITUII»

68 [ToxBeneHue UTOrOB roja.
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PaCCMOTpeHO N PCKOMCHAOBAHO K YTBCPIKIACHUIO
HpOTOKOJI 3aCCaaHusA

MCTOAHUYICCKOI'O O6’I)€I[I/IH€HI/IH

y‘lI/ITeJIeﬁ CCTCCTBCHHO-MAaTCMATHYCCKOI'O TUKJIAa

OT 2022 roga Ne
/Kocsix B.I1./
noAnuck pykooaurens MO OUO
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Kpumepuu u nopmol ouenku 3Hanuil 00yuarouuxcs
1. Oyenka ycmnozo omeema
OtMmeTka «5»:
- OTBET HOJIHBIM U MTPAaBWIbHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPHIA;
- MaTepua U3JI0KEH B ONPEICTICHHON JTIOTUUECKOMN MOCIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITEIbHBIM.
OtBeTt «4»;
- OTBET MOJIHBIM U ITPAaBWJIbHBIA HA CHOBAHWUHU U3yYECHHBIX TEOPUH;
- MaTepHa U3JI0KEH B ONMPEICTICHHON JTIOTUUYECKOM MOCJIeI0BATEIbHOCTH, IPU 3TOM JOMYIIECHBI IBE-TPU HECYIIIECTBEHHbIC
OIIMOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIIS.
OtmeTtka «3»:
- OTBET MOJIHBIN, HO TP 3TOM JIOIYIIeHA CYIIIECTBEHHAs OIIMOKA WJIM OTBET HEMOJIHbBIN, HECBS3HBIN.
OtMmeTka «2»:
- IIPU OTBETE OOHAPYKEHO HETIOHUMAHKE YYAIIUMCSI OCHOBHOTO COJIEpKaHUsl yueOHOT0o MaTepualia WK TOMYIEHbI CYIIEeCTBEeH-
HbIE OITUOKHU, KOTOPBIE YUAIIHICS HE MOXKET UCIIPABUTh MIPU HABOJSIIMUX BOMPOCAX YUUTEINSI, OTCYTCTBUE OTBETA.

2. Oyenka IKcnepumMeHma bHbIX YMEHUL

OlieHKa CTaBUTCSl HA OCHOBAHUM HAOJIIOJICHUS 3a yYalllUMKCS U TUCBbMEHHOTO OTYETa 3a padoTy.

OtMmeTka «5»:

- paboTa BBINIOJIHEHA TTOJIHOCTHIO U MPABWIBHO, CIeJIaHbl TPaBUIbHBIC HAOIOICHHS U BBIBOJIHI;

- DKCIIEPUMEHT OCYIIIECTBJICH M0 TJIaHy C YY€TOM TEXHUKHU 0€30MaCHOCTU U MPaBWI pabOThI C BEIIECTBAMHU U 000PY/I0BAHUEM;
- MPOSIBJICHBI OPTAaHU3ALIMOHHO - TPYJIOBbIE YMEHUSI, MOJIIEPKUBAIOTCS YUCTOTA paboyero MecTa u mopsiiok (Ha CToJie, SKOHOMHO
UCIIOJIb3YIOTCSl PEAKTUBBI).

OtMmeTka «4»:

- paboTa BBHITIOJTHEHA IIPaBUJILHO, CACIaHbI MPABUIbLHBIC HAOMIOACHUS U BBIBOJIBI, HO IIPH 3TOM SKCIIEPUMEHT IPOBEJICH HE IOJI-
HOCTBIO WJIU JIOMYIIEHBI HECYIIIECTBEHHBIC OMMUOKH B pabOTe C BEIIECTBAMH M 00OPYI0BAHUEM.

OtMmetka «3»:

25



- paboTa BBHIMIOJIHEHA MTPABUIILHO HE MEHEE YE€M HAIIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs OIKUOKa B X0/1€ SKCIIEpUMEHTA B
00bsiCHeHHH, B 0(hOpMIIEHUU PAOOTHI, B COOIIOCHUH MPABUII TEXHUKU 0€30MaCHOCTH Ha paboTe ¢ BellecTBaMHU U 000py10BaHU-
€M, KOTOpasi UCIIPaBJISETCS M0 TPEOOBAHUIO YUUTEIIS.

OtmeTKa «2»:

- TOTYIIEHHI 1BE (1 O0Jiee) CYIECTBEHHBIE OMMMOKN B XOJI€: SKCIIEPUMEHTA, B 00BSICHEHUH, B 0POpPMIICHUH pabOTHI, B OO0 TE-
HUU MPABUJI TEXHUKU O€30MaCHOCTH MpH pabOTe ¢ BEIIeCTBAMU U 000PYAOBAHUEM, KOTOPBIE YUaIIUUCSI HE MOKET UCITPABUTD
Jake 1o TpeOOBAHUIO YUUTEIS;

- paboTa HE BBIMIOJIHEHA, Y YYAIIErocsl OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUSI.

3. Ouenka ymenuii peuiams IKCnEPUMEHMATIbHBLE 3A0AYU

OtmeTtka «5»:

IIJIaH PEIICHUS COCTaBJICH MPaBUIbHO;

MIPaBHJIBHO OCYIIIECTBJIEH MOA00P XMMHUYECKUX PEaKTUBOB M 000PYI0BaHHUS;

JIAHO TI0JTHOE OOBSICHEHUE U CJIeJIaHbl BBIBOJIEI.

OtMmeTKa «4»:

IIJIaH PEIICHUS COCTaBJICH MPaBUJIbHO;

MIPaBHJIBHO OCYIIECTBJICH MOA00P XMMHUYECKUX PEaKTHBOB M 000PYI0BaHMS, TIPH 3TOM JIONYIIEHO He 00jIee ABYX HECYIECTBEH-
HBIX OIIHMOOK B OOBSICHEHUH U BBIBOJAX.

OtMmeTka «3»:

TJIaH PEIIEHUs COCTaBJICH MPABUIILHO;

MPaBUJIBHO OCYIIECTBJIEH MOA00P XMMUYECKUX PEaKTUBOB M 000pYI0BaHUs, HO JIOMYIIIEHA CYIIECTBEHHAs OIIUOKa B 0OBSICHE-
HHUU U BBIBOJIAX.

OtMmeTka «2»:

JonmyieHbl Be (1 00see) CylieCTBEHHbIE OITMOKH B IIJIaHE PELIEHUs, B TOA00pe XUMUYECKUX PEAKTUBOB U 000PY/I0BaHNUs, B
0OBSICHEHNH U BBIBOJIAX WJIM 33Jiaua HE pelieHa.

4. Ouenka ymenuii pewiams pacuemmsie 3a0aiu
OtMmeTka «5»:
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- B JIOTHYECKOM PACCYXICHUU U PEIIEHUH HET OTMOOK, 3a/1aua pelieHa paldoHaJIbHbIM CIIOCOO0M;

OtMmeTka «4»:

- B JIOTHYECKOM PACCYKIACHUU U PEIICHUS HET CYIIECTBEHHBIX OIMOOK, HO 3a/1aua pelieHa HepaluoOHaIbHBIM CIIOCOO0M, HITH
JOMYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMmeTka «3»:

- B JIOTHYECKOM PACCYk IECHUU HET CYIIECTBEHHBIX OLIMOOK, HO JOMYyIIEHA CYIIECTBECHHAsI OITMOKAa B MaTEMAaTUUECKUX pacueTax.
OtMmeTKa «2»:

- UMEETCS CYIIECTBEHHBIC OLIMOKH B JIOTUYECKOM PACCYKJICHUU U B PEIICHUM;

- OTCYTCTBHE OTBETA Ha 3a/IaHUE.

5. Ouyenka nucomenHbIX KOHMPOJILHBIX PAOOM

OtMmeTka «5»:

- OTBET MOJIHBIN U MTPaBUJIbHBIM, BO3MOKHA HECYIIICCTBEHHAs OIIMOKA.

OtMmeTka «4»:

- OTBET HEMOJIHBINA UJIK JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIHUOOK.

OtMmeTka «3»:

- paboTa BBITIOJTHEHA HE MEHEE YeM HAIlOJIOBHHY, JOMYIICHA OJHA CYIIICCTBEHHAS OITMOKA U MPH ATOM JABE-TPU HECYIIECTBECHHBIC.
OTtMmeTKa «2»:

- paboTa BBITIOJIHEHA MEHBIIIE YeM HAMOJOBUHY WUJIU COACPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK;

- paboTa He BBHITIOJTHEHA.

IIpu orieHKe BBITIOJIHEHUSI MUCHbMEHHONW KOHTPOJIBHON pabOThl HEOOXOUMO YUUTHIBATh TPeOOBaHUs €IUHOTO OpdhorpaduyecKoro
pexuma. OTMETKA 332 UTOTOBYIO KOHTPOJIbHYIO PaOOTYy KOPPEKTUPYET MPEAIIECCTBYIONINE OTMETKHU 32 YETBEPTh, MOJIYTOJIUE, TOI.

6. Ouenka 3a mecmogyro pabomy:
TecTsl, cocToAIINE U3 TIATH BOIPOCOB MOYKHO MCIIOJIB30BaTh MOCJE U3YYEHUs MaTepraiia Kaxaoro ypoka. Tect uz 10—15 Bo-
MIPOCOB UCIIONB3YETCS IS IEPUOInYecKoro KoHTpoisa. Tect n3 20—30 BOompocoB HEOOXOAMMO HCIIONIH30BATh JJISI HUTOTOBOTO

KOHTpoJIsL. [Ipy OIleHMBaHUY HCITONIB3YETCs CIICIYFOIas IITKaa:
Ormetka «5»: 90% — 100 %
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Otmetka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

JUIsl TECTA U3 MATU BOIIPOCOB

HET OLIMOOK — OTMETKA «5»;

OJIHA OIIMOKA - OTMETKA «4»;

JIBE OIMMOKH — OTMETKA «3%»;

TPH OLIMOKHA — OTMETKA «2»;

s Tecta u3 30 BOIPOCOB:

25—30 mpaBWILHBIX OTBETOB — OTMETKA «5»;
19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;
13—18 mpaBUIBHBIX OTBETOB — OTMETKA «3»;

MEHbIIIE 12 TpaBUIIBLHBIX OTBETOB — OTMETKA «2).
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pnioxenne 2
JInTeparypa nJst ydauaxcs:

1. Amux6eposa JLIO. «3anumarenshas xumusi», M, «ACT - [Ipeccy, 2009r.

2. INa6puensn O.C. Xumus. 9 knacc: pabouas TeTpanb k yueOHuky ["abpuemnsna O.C. --
M.: JIpoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrpaBouHMK IIKOJbHMKA 1O Xumuu 8-11 kmacc, M,
«dpoda», 2000 r.

4, Xumus. 9 kimace: yaeOHUK 151 001eoopazoBarenbHbXx yupexaennii/ ['adpuensa O.C.. -

M.: JIpoda, 2012.
Jluteparypa s yuures:
YMK «Xumusa. 8 knacc»
1. Xumus. 8 kiacc. YueOnuk (aBtop O. C. 'abpuensn). 288 c.
2. Meromudeckoe nocobwue. 8 kinacc (aBropsl O. C. 'adbpuensn,C. A. Cnaakos). 190 c.
3. HactonpHas kuura yuutens. 8 kinace (aBropst O. C. I'abpuensn, H. I1. BockoboiinukoBa, A.
B. Amyxosa). 400 c.
4. Pabouas Tetpazs. 8 kiacc (aBropsl O. C. 'abpuensu,C. A. Crnagkos). 208 c.
5. Kontposnbnsie u mpoepounbie padboTsl. 8 kiacc (aBTopsl O. C. ["'abpuensia u ap.). 224 c.
6. Xumus B TecTax, 3ajayax, ynpaxnenusax. 8 kiacc (aBtopsl O. C. 'abpuensu, T. B. CmupHo-
Ba, C. A. CiagkoB). 224 c.
7. Terpaap st 1TaOOPaTOPHBIX OMBITOB U MpakTUyeckux padot. 8 kiacce (aBTopsl O. C. ['abpue-
nsiH, A. B. Kynosa). 96 c.
8. Terpanp /U1 O1leHKM KadecTBa 3HaHM 110 xuMuu. 8 kiacc (aBropsl O. C. 'abpuensiu, A. B.
Kymnmosa). 112 c.
9. Xumuueckuii skcriepumenT B mkose. 8 kinacc (aBropsl O. C. I'abpuensan, H. H. Pynos, B. H.
Tonkynos). 304 c.
10. Xumus. 8 knacc. DNEKTPOHHOE MYJIBTUMENNIHOE U3JaHKE.

YMK «Xumusa. 9 knaccr

1. Xumus. 9 knacc. YueOnuk (aBtop O. C. IN'abpuensn). 320 c.

2. Metonudeckoe nocobue. 9 knace (aBropsl O. C. 'abpuensn,C. A. Cnaakos). 190 c.

3. Kaura nns yuurens. 9 kinace (aBropst O. C. IN'abpuensu, U. I'. Octpoymos). 400 c.

4. Pabouas Tetpanp. 9 knacc (aBropel O. C. ['abpuensn, C. A. CnankoB). 224 c.

5. Kontposnbabie u mpoepounbie padboThl. 9 kiacc (aBtopsl O. C. 'aGpuernsia u ap.). 240 c.

6. XumMus B TecTax, 3aa4ax, ynpaxsaenusx. 9 kinacc (aBropsl O. C. I'abpuensn, T. B. CmupHo-
Ba). 288 c.

7. Terpaap 1st TaOOPATOPHBIX OMBITOB U MpakTUdeckux pabot.9 knacce (aBropsl O. C. 'abpue-
nsH, A. B. Kynmosa). 112 c.

8. Terpanp Ui OIIeHKH KadecTBa 3HaHM 1o xuMuu. 9 kiacc (aBtopsl O. C. 'abpuensH, A. B.
Kymnmosa). 112 c.

9. Xumuueckuii skcriepuMenT B mkose. 9 kiace (aBropsl O. C. T'abpuensa u ap.). 208 c.

10. Xumus. 9 kiacc. DNeKTpOHHOE MYJIbTUMEANNHOE U3aHUE
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