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Pabouass mporpamma 1o XHMHH TIOCTPO€HAa HAa OCHOBE (DYHIAMEHTAJIBHOTO sApa COACPKAHHS OCHOBHOTO OOIIero oOpa3oBaHMS,
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MPOTrpamMMbl OCHOBHOTO 0OOIIero oOpa3oBaHHs, TPEOOBAHUN K CTPYKType
OCHOBHOHM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00mIero 0Opa3oBaHus, MPONMUCaHHBIX B DenepaabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJIapTe€ OCHOBHOTO 00I11ero 00pa3oBanus, a Takke KoHenum 1yXoBHO-HPaBCTBEHHOTO Pa3BUTHUS U BOCIIUTAHUs Tpax1aHuHa Poccun.

[IpenogaBanue yueOHOTO Kypca « XUMHI» B OCHOBHOM IITKOJIE OCYILECTBIISIETCSI B COOTBETCTBUU C OCHOBHBIMH HOPMATHUBHBIMH JIOKYMEHTAMU U

WHCTPYKTUBHO METOMYCCKUMH MaTepHUaIaMHu:

v’ 3akon Poccuiickoit @enepannu «O06 obpazosanuu B Poccuiickoit @enepanmn» ot 29.12.2012r. Ne273-D3;

v DenepalbHBIii  TOCYIapCTBEHHBIA 00pa3oBaTENBHBIA  CTaHAAPT OCHOBHOIO OOIIEro 00pa3oBaHWs, YTBEPHKICHHBIN IIPUKa30M
Muno6praykun Poccum ot 17.12.2010 Ne 1897 «OO6 yTBEepX)IeHWHM U BBEICHWU B JACUCTBHE (PenepasibHOTO TOCYAapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa OCHOBHOTO 0011ero 00pa3oBaHus» (B pell. mpukaza Munoopraayku Poccun ot 29.12.2014 Nol1644)

v' Xwumus. Paboune nporpammel. IIpeamernas muaus yuebuukos O. C. Tabpuensna, M. I'. Ocrpoymosa, C. A. CnaakoBa. 8—9 Kiacchl:
yaeOHoe nmocodue s odeodpazoBarenbHbix opranmu3anuii / O. C. I'abpuensH, C. A. CnaakoB — M.: [Ipocsemienue, 2019.

v" B cooterctBuu ¢ OOIT OO0 MBOY CrpenuxuHckas cpeauss o0uieoopa3zoBaTenbHas IKoJja

v l'[“Por aMMa peaIH3yeTCs ¢ HCNOIb30BaHMeM odopynoBaHusi «Touka pocTa» ecTeCTBEHHO-
HAYYHOH HalIpaBJIEHHOCTH.

esan kypca:

® dlopmupommue Yy ydamuxcs LEJIOCTHOM CCTCCTBCHHO'Hay‘lHOﬁ KapTUHBI MHpPA.

Pazeumue 1O3HABAaTENbHBIX HHTEPECOB, MHTEJUICKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEH Y4YalIUMXCsl B MPOLECCe H3YyYCHMS
XMUMUYECKOM HAayKM W €€ BKJIaJa B COBPEMEHHBIH HAayyHO -TEXHHYECKUI mporpecc; (GopMHpoBaHHE BaXHEWIIMX JIOTHYECKUX OIepanuit
MBILIUIEHUS (aHANIN3, CUHTE3, 0000IIeHNe, KOHKPETU3allks, CPaBHEHHE U Jp.) B Mpollecce MO3HAHUS CUCTEMbl BOXKHEHIINX MOHATUMN, 3aKOHOB U
TEOPUI O COCTABE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUN XUMUYECKUX BEIECTB.

Bocnumanue Y66)K,I[éHHOCTI/I B TOM, YTO MNPUMCHCHHC IOJTYUYCHHBIX 3HaHUN H yMCHI/Iﬁ M0 XHMHUHU SBISETCI OOBEKTUBHOM



HE0OXO0IMMOCTBIO /7151 6€301MacHO paboThI C BEMIECTBAMU U MaTepUaiaMy B OBITY U Ha TIPOU3BOJICTBE.

. Ilpoexmuposanue u peanuszayua BBHITYCKHUKAMU OCHOBHOW ILKOJIbI JIMYHOW OOpa30BaTEIbHOM TPaeKTOPHUM: BHIOOP IHpoduis
0oOydeHUs B CTapIleH MIKOJIe WiIH MPO(PEeCCHOHATBHOTO 00Pa30BaTEIBHOTO YIPEK ICHUS.

. Ognadenue Kawuegvimu Komnemenyuamu: Yy4eOHO-TIO3HABATEIBHBIMU, WH(MOPMAIMOHHBIMH, [EHHOCTHO-CMBICIIOBBIMH,
KOMMYHHUKATHBHBIMH.

Jist TOCTIKEHHS ATHX IeJIel B Kypce XHMHHU Ha CTYIIEHH OCHOBHOTO 00IIero 00pa30BaHus pEIIaloTCsl CAeIyIONIe 3a1a4u:

V' GOpMHPYIOTCS 3HAHHWS OCHOB XMMHYECKONW HAYKM — OCHOBHBIX (DAKTOB, MOHATHH, XUMHYECKAX 3aKOHOB M TEOPHH, BBIPAKEHHBIX
MMOCPEACTBOM XMMHNYECCKOTO SA3BbIKA,

v pa3BHBAIOTCA yMeHUs HaOMI0AaTh HOOBACHIIOT XMMHUYECKHE SIBJIEHHS, IPOUCXOISIINE B IIPUPO/IE, Ta00PATOPHBIX YCIOBUAX, B OBITY U Ha
MIPOU3BOJICTBE;

v\ IpHOOpeTaroTCs ClENUaibHblE YMEHUs M HaBBIKH IO 0€30MacHOMYy OOpAIEHHUI0 ¢ XUMHYECKHMH BEINECTBAMH, MaTe€puajaMu |
poIeccamu;

v popmupyeTcs TYMaHUCTHYECKOE OTHOLIEHME K XMMHH Kak IPOU3BOAUTENLHOM Cuiie OOIIECTBA, C MOMOLIBIO KOTOPOM peNIaroTCs
ro0anbHBIC MPOOJIEMbI YEJIOBEYECTRA;

v/ OCYIIECTBJISIETCS HHTETPALUS XUMUYECKON KAPTHHBI MUPA B €IMHYIO HAYYHYIO KAPTHHY.

Conepxxanue nporpamMmsl
Xumus 8 kaace
(68uacos, 2 yaca B HeIeJII0)

HavaabHble NOHATHA U 3aKOHBI XUMHUH
Tena u BemectBa. CBoOCTBa BellecTB. DTalOHHBIE (DM3MUECKHE CBOMCTBA BellecTB. MaTepuanbl U MarepuaioBeieHue. Ponb xumuu B
KU3HU COBpeMeHHOro obmiecTBa. OTHOIIEHHE 00IIecTBa K XUMUU: XeMODUIHs U XeMOo(hoOous.
Mertoel u3ydenust xumun. Habmronenue. DxciepumeHT. MoaenupoBanue. Moaenu MaTepualibHbIE U 3HAKOBBIE WIIM CUMBOJIBHBIE.



lNazer. XKunkoctu. TBEpabie BemiecTBa. B3auMHbIe Mmepexo/ibl MEXy arperaTHbIMA COCTOSIHUSIMU BEIIECTBA: BO3TOHKA (CyOnumarus) u
necyOnuManusi, KOHJICHCAIMS U UCTIApEHHE, KPUCTAJUIN3ALUS U IIJIaBJICHHE.

Ousnueckue sBieHus. YncTeie BemiecTBa W cMecd. ['OMOTeHHBIE W TeTeporeHHsle cmecu. CMecH ra3oo0pasHbIe, KHIKUE U TBEPHBIE.
CriocoObl  pa3zesieHusi CMeceil: TeperoHKka, WIH JAUCTHUIALNWSA, OTCTauBaHWe, (WIBTPOBAHHE, KPUCTAJUIM3ALMS WIA BBITIAPUBAHUE.
Xpomatorpadus. [IpumeHenne 3Tux crnocoOoB B 1TaOOPaTOPHOH MPAKTHKE, HA TIPOU3BOJICTBE U B OBITY.

XUMUYECKHE AJIEMEHThl. ATOMBI U MoOJeKyabl. IIpocTeie M cioXHBIE BellecTBa. AJUIOTpONHUS Ha Inpumepe Kuciopoja. OCHOBHbIE
ITOJIOKEHHUSI AaTOMHO - MOJIEKYJIIpHOTO yueHHsl. IoHbI. BeniecTBa MONIEKYIIPHOTO M HEMOJIEKYIIIPHOTO CTPOECHHUS.

3Haku (CHMBOJIBI) XMMMUYECKUX 3JIEMEHTOB. MHpopmanus, KOTOPYIO HECYT 3HAaKM XHMUYECKHX AJIEMEHTOB. OJTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XUMHUYECKUX dJeMeHTOB. llepuommueckass Ttabnuna xumuueckux odsmeMeHtoB JI. W. MenneneeBa: KOpPOTKONEPUOIHBIM U
JUIMHHONIEPUOAHbIN BapuaHThl. [lepuoas! u rpynnsl. ['maBHas u no6oyHas moArpynmsl, uik A- u b-rpynnsl. OTHOCHTENbHAs aTOMHAs Macca.

Xumunyeckue popmynsl. Uuaekcsl 1 kodpduimenTsl. OTHOCUTEIbHAS MOJIEKYNIApHas Macca. MaccoBasi 70l XMMHUYECKOTO 3J€MEHTa B
coenuHeHnH. MHpopmalys, KOTOPYI0 HECYT XUMUYECKHE (POPMYIIbI.

Banentnocts. CtpykTypHBIE (QOpMYNBI. XUMHYECKHE JJIEMEHTBHl C TIOCTOSHHOW W TEPEMEHHON BaJleHTHOCTHIO. BwiBOI (hopmymsl
COeIMHEHUS 10 BaJeHTHOCTH. Omnpeenenne BaleHTHOCTH XUMHUYECKOT0 3JeMeHTa o gopmyre BemiectBa. CocTaBlieHne Ha3BaHUM COETUHEH Ui,
COCTOSIIINX U3 JBYX XMMUYECKUX 3JIEMEHTOB, 110 BAJIECHTHOCTH. 3aKOH MTOCTOSIHCTBACOCTABABEILIECTB.

XumMuyeckue peakiuu. PeareHTsl U NMpoayKThl peakinuu. [[pU3HaKM XMMUYECKUX pEAKIUM. YCIOBUS UX MPOTEKAHUS U MPEKpaIleHUs.
Peakuuu ropenus. Dk30TepMUYECKUE U SHAOTEPMUYECKHE PEAKLINH.

3aKOoH COXpaHEHHUs Macchl BellecTB. XuMHUueckue ypaBHeHHs. CocTaBlieHHE XMMUYECKUX ypaBHeHHH. MHpopmaius, KOTOpylo HEcET
XUMHUYECKOE YPABHEHHUE.

Knaccudukanus XuMHYeCKUX peakuil 0 COCTaBy M YHUCIY PEareHTOB U MPOIYKTOB. THIIBI XUMUYECKUX peakiuil. Peakunu coennneHus,
pasznokeHus, 3aMelieHus u ooMena. Karanuzaropsl u katamus.

JdeMoHcTpanun
* Kosieknus MarepualioB U U3AEIUN U3 HUX.
* Mogenu, ucnojb3yemMble Ha ypokax (PU3UKH, OUOJIOTHH U reorpaduu.
*  OOBEMHBIE U MIAPOCTEPHKHEBBIE MOJIENIN HEKOTOPHIX XMMUYECKHX BEILIECTB.
*  Mogenyu KpUCTaJNIMYECKUX PELIETOK.
* Cobupanue npubdopa AJs MOJTyYeHUs ra3a U MPOBEpKa ero Ha TepPMETUYHOCTb.

* Bosroska CyXoro Jpaa, Woaa uinmn Ha(bTaHI/IHa.



ook wdE

* ArperaTHbl€ COCTOSIHUSI BOJBI.
* Pa3znenenue 1ByX HECMEIIMBAIOIIMXCS )KUJIKOCTEH ¢ TOMOIIBIO AETUTENIbHON BOPOHKH.
* Jluctumistop u ero padora.
* VYcraHoBka s puiabTpoBaHus u e€ pabdora.
* VYcraHoBKa AJs BelIapuBaHus U €€ padoTa.
*  Kosekiusi ObITOBBIX TPUOOPOB I (PUIBTPOBAHUS BO3/IyXa.
* Paszgenenue kpacsiero BemiecTsa gpaomacrepa ¢ NOMOLIbI0 OyMa)kHON XpoMarorpaduu.
*  Moaenu asIOTPOIHBIX MOIU(MUKAITUHN yIiIepoa U Cephl.
* IlomydeHue 030Ha.
 Tloprpers 1. 5. Bepriennyca u JI. Y. Menieneesa.
* KopoTkoneproaHslil U JUIMHHOTIEpHOAHBIN BapuaHThl [lepnoauueckoit cucremsl /1. 1. Menneneena
* KoHcTpyupoBaHHe MIapOCTEPKHEBBIX MOJIENIENH MOJIEKYII.
* Amnmnapar Kunna.
* Paznoxenue Ouxpomara aMMOHHUS.
* Topenue cepbl 1 MarHUEBOM JICHTBI.
* Iloptpetrsl M. B. JlomonocoBau A. JI. JIaByasbe.
*  OneIThl, WJUIFOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BEILIECTB.
* Topenue pocdopa, pacTBOpeHHE IPOIYKTAa TOPEHHS B BOJIE U HCCIIEA0BAHNE TOJTYYEHHOTO PAacTBOPA JIAKMYCOM .
* BsaumopaencTBue COJISIHON KUCIIOTHI C IUHKOM.
* Tlonyuenue ruapokcuaa meau(Il) u ero paznoxeHue nNpu HarpeBaHUH.
JlaGopaTopHbie ONBITHI
O3HakoMJIEHHE C KOJUIEKIIUEH J1a00paTOPHOM MOCY/IbI.
ITpoBepka npubopa i MOJy4eHUs Ta30B HA TEPMETHYHOCTb.
O3HakoMIIeHHE ¢ MUHEpaJaMH, 00pa3ylolUMH TPaHHUT.
IIpuroToBiieHNE reTEPOrE€HHON CMECH MOPOILKOB CEPHI U JKEIIE3a U UX Pa3/ICICHUE.
B3aumMopelicTBre pacTBOPOB XJIOPUJOB U MOAUIOB KaJlKs C paCTBOPOMHHUTpATa cepedpa.

[Tonyuenue runpokcuna meau(ll) u ero B3aumoaericTBrE ¢ CEPHOM KHUCIOTOM.



7. B3aumoeiicTBrE pacTBOPa COMIBI ¢ KUCIOTOM.
8. IIpoBepka 3aK0HA COXPAHEHUS MACChl BEIIECTB HA IIPHMEPE B3aUMOICHCTBUS IEIOYU U KUCIIOTHI.
9. IIposepka 3aKoHa COXpAHEHHUS MACCHI BEHIECTB HA IPHMEPE B3aUMOASHCTBUS ENoun U coym xenesa (111).
10. Pasnoxenune nepokcuga BOIOpoaa ¢ MOMOIIbI0 okcraa Mapranna (IV).
11. 3amerenue xene3omM Meay B MEAHOM KYIIOPOCE.
IpakTHYyeckne padoThl
1. 3HaKOMCTBO ¢ JabopaTopHbIM oOopyaoBaHueM. [IpaBuna TexHMKH 0O€30MAaCHOCTH TpH paboTe B KaOuHeTe XUMUU. HekoTopwlie BHIIbI
pabor.
2. AHamM3 MoYBEI
Baxkueiimme NpeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB. KoanyecTBeHHBICOTHOLIEHUSI B XHMUH
CocraB Bo3ayxa. [lonstre 06 00EMHOI 107I€ KOMIIOHEHTA MPUPOTHOM Ta30BOM cMecH — Bo3ayxa. Pacuér 00béma KoMIoHEHTa
ra3oBOM CMECH 10 ero 00BEMHOM J0J1e M1 HAa000POT.
Kucnopon. O3on. [Tonyaenne kuciopoaa. Cobupanue u pacrno3HaBaHUE KUCIOPO1a. XUMUUECKHE CBOMCTBA KUCIOPOJA: B3aMMOICHCTBHE C
MeTaJJlaMHu, HEeMETaJUIaMU U CJIO’KHBIMU BeliecTBaMu. [IpuMenenue kucnopoaa. Kpyrosopot kucioposaa B mpupoie.
Oxkcunpl. OOpa3oBaHue Ha3BaHU OKCUAOB MO UX popmynam. CoctaBieHue GopMysl OKCHIOB IO UX Ha3BaHUSM. [IpeacTaBuTE M OKCH/IOB:
BOJIa U YIJIEKHUCIIbIH ra3, HeraméHasi U3BeCTb.
Bonopon B mpupoie. dusnueckue 1 XMMUYECKUE CBOICTBA BOAOPO/IA, €r0 MOJIyYeHUE U IPUMEHEHHE.
Kucnotsl, ux cocraB u kiaccuduxanus. Muaukatopsl. Tabnuna pactBopumoctu. CosiHasi U cepHast KUCIOThI, UX CBONCTBA U
MIPUMEHEHHE.
Conu, ux coctaB u Ha3BaHus. PactBopuMocTs coseil B Boje.[IpeacraBurenu coneii: xiopu1 HaTpusi, kapOoHat HaTpus, ocdar KalbLus.
[Toctosinnas ABoranapo. KomndectBo BemectBa. Monbs. Mossiprast macca. KpaTHbie e IMHUIIBI H3MEPEHUS KOJIMYeCTBa BEIIecTBa —
MUJUTUMOJTb U KAJIOMOJIb, MUJUIUMOJIIPHAS M KUJIOMOJISIPHAS. MAacChl BEILIECTBA.
Pacuérthl ¢ cnonp30oBaHUEM MOHITHI «KOJIUYECTBO BEUIECTBAY, «MOJISIPHASL Maccay, «IOCTOSIHHAS ABOTaipoy.
3akoH ABoraapo. MomsipHbiit 00BEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS MIIOTHOCTh OJIHOTO Ta3aro APYyromy.
KpaTHble equHUIIBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJIIPHBIA 00BEMBI Ta3000pa3HbBIX BEIECTB.
Pacuérhl ¢ cnonp30oBaHNEM MOHATHI «KOJIUYECTBO BELIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00beM ra3oBy, «IIOCTOSTHHAs ABOTAIPO».
Pacu€rthl ¢ cnonp30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «KMOJIIPHAS MAccay, «MOJISPHBIA 00BEM Ta30B», «4UCI0 ABOTAIPOY.
I'unpocdepa. KpyroBopoT Bosl B ipupojae. Ou3ndeckne U XUMHUUECKHUE CBOMCTBA BOJIbI: B3aUMO/ICUCTBUE C OKCHIAMHU.
OcHoBanusl, ux cocraB. PactBopuMocTh OCHOBaHUU B BOJie. VI3MeHEHHE OKpacKu HMHAMKATOPOB B MIeIouHOM cpexe. IlpencraBurenu



ieoue: THAPOKCUIBI HATPUS, KAJIUS U KaJIbITUSI.
PactBoputens u pacrBopéHHOE BemiecTBO. PactBopbl. PactBopenue. ['maparel. MaccoBas n0Jie pacTBOPEHHOTO BelIeCTBA. Pacyérsi,
CBSI3aHHBIE C UCTIOJIB30BAHUEM TIOHATHS «MAaCCOBasl 10J151 PACTBOPEHHOTO BEIIECTBAY.
JdeMoHcTpanuu
* OrmpeneneHue coaepKaHusi KUCIOPOAa B BO3yXeE.
* Tlomyuenue KUCIOPO/Aa PA3IOKEHUEM TIEpMaHTaHaTa Kajius U IepOKCUaa
BOJIOPO/JIA.
* CoOupaHue METOJIOM BBITECHEHUSI BO3/1yXa U BOJIBI.
* Pacno3HaBaHHUEKHCIOPOA.
* Topenue maruus, xxejes3a, yrisi, cepbl U ¢pocdopa B KUCIOPOIe.
¢  Kommieknust OKCHIOB.
* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPOJIA.
* ['openue Bogopoaa.
* BszaumoseiictBue Bogopoa ¢ okcuaom meau(ll).
* Komekuusi MUHEpaJIbHBIX KUCIOT.
* IlpaBuno pa3baBneHust cepoil KUCIOTHI.
¢  Kommexusa coseil.
* Tabnuua pacTBOPUMOCTH OCHOBAHM, KUCJIOT U COJIEH B BOJIE.
* HekoTopblie MeTalIbl, HEMETAIJIBI U COSMHEHHS KOJTUYECTBOM BEIIECTBA B 1 MOJIb.
*  Monenb MOJSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.
JlaGopaTopHble ONBITHI
12.  TlomyrHeHHE U3BECTKOBOI BO/IBI IPU MPOIYCKAHUH YITIEKUCIIOTO Tasa.
13.  TlonyueHue BOAOPO/IA B3aUMOENHCTBUEM IIMHKA M COJISHON KUCIIOTBI.
14. PacnosHaBaHWe KMCJIOT HHIMKATOPAMH.
15. M3MeHeHHe OKpacKHM MHAUKATOPOB B LIEIOYHOM CpeeE.
16. OsuakomiieHHe ¢ mpenaparaMd JOMAIIHEH WM IIKOJIBLHOM anTeYku — PacTBOPAMH MEPOKCUA BOJIOPOA, CIIMPTOBOM HACTOMKU MO U
HaIIATBIPHOTO CIUPTA.
IIpakTnuyeckne padoTsl



3. Tonyuenue, cobupaHme U pacro3HaBaHKE KHCIOPOA.
4. Tlonyuenue, coOMpaHKEn paclo3HaBaHKE BOAOPOIA.
5. IlpuroToBiicHHE PaCTBOPOB COJIEH C MX 3aJaHHOI MacCOBOM JIOJIEIA.
OcHOBHBIE KJIACCHl HEOPTraHUYEeCKUX coequHennii O000IeHNe cBeIeHUI 00 OKCcHIaX, MX KiacCH(UKAIMY, HA3BaHUSAX U

cBoricTtBax. CriocoObl MOJIy4E€HUS OKCHIOB.

OcHoBanusl, X Kiaccuukaius, Ha3BaHUs U CBOMCTBA. B3anuMojeiicTBre ¢ KUCIOTaMU, KUCIOTHBIMH OKCHUIaMHU U cojisiMu. Pa3znoxenue
HEpAaCTBOPUMBIX 0CHOBaHHUM. CrioCOOBI MOTy4YeHUsI OCHOBAHUH.

Kucnotsl, ux knaccudukanuss u HazBaHus. OOIIMEe XUMHYECKHE CBOMCTBAa KHCIOT. B3aumoneicTBHE KHCIOT € MeTaJlJIaMH.
DNEeKTPOXUMHUYECKUH Psijl HAMPSDKEHU MEeTaIIOB. B3anmoielicTBrE KUCIIOT ¢ OKCHUIaMU METaJlIOB.
B3anmopaeiicTBie KUCIOT ¢ OCHOBAHUSIMHM — PEaKIUs HeUTpanu3anuu. BzanMoaencTBue KUCioT ¢ COJISIMU. [Tomyuenue
OECKHCIOPOIHBIX
1 KUCJIOPOJICOACPIKANTUX KUCIIOT.

Conu, ux knaccudukanus u cBolicTBa. B3anmoeicTBre comeit ¢ MmeTamiaMu, 0COOGHHOCTH 3THX peakiuid. B3anmoaeicTeue coei ¢
COJISIMHU.

I'eneTnyeckue psapl MeTauia U HeMeTalla. ['eHeTnyeckas CBsi3b MEXKy KIaCCAMU HEOPTraHUYECKUX BELIECTB.
JlaGopaTopHble ONBITHI
17. BzauMoeiicTBrEe OKCHIA KaJIbIIUS C BOJOM.
18. IlomyTHEHHE M3BECTKOBOM BOIBL.
19. Peakuus HeiiTpanu3anyu.
20. TTonyuenue ruapoxcuaamenu(ll) u ero B3auMoaeicTBUE ¢ KUCIOTOM.
21. Paznoxenue rugpokcuaa Meau(ll) mpu marpesanuu.
22. B3auMoIeliCTBHE KHCIIOT ¢ METaLIAMH.
23. B3zaumMoieiicTBUE KUCJIOT C COSIMH.
24. O3nakoMIIEHHE C KOJUIEKIIUEN CONEH.
25. Bzaumoseiictue cyibdara meau(Il) ¢ xkene3om.
26. B3auMoielicTBHE COJIEN ¢ COTISMH.
27. Tenernyeckas CBsA3b Ha IPUMEPE COEAMHEHHI MEIH.
IIpakTnuyeckne padoTsl



6. Peuienune sKceprMEHTAIBHBIX 3a1a4.

IHepuonnuecknii 3axkon u [lepuoanueckas cucreMa XMMHYECKHX 3JIEMEHTOB
. U. MeHaeneeBan CTpOeHNE aTOMA
EctecTBeHHbIE ceMelicTBa XUMUYECKHUX 3JIEMEHTOB: ILIEJI0YHBIEN LIEJIOUHO3EMENbHBIE METAIJIbI, TAJIOTEHbI, HHEPTHBIE (0J1IaropoIHbIE) ra3bl.
AmpoTepHOCTb. AM(OTEpHBIE OKCHUIBI U TUJIPOKCHIBI. KOMIUIEKCHBIE COMH.
Otkpsitue JI. . Menneneesbim Ileproanueckoro 3akoHa u coznanue uM [leproauueckoid cuCTeMbl XUMUYECKUX 3JIEMEHTOB.
AToMBI Kak (opma CyIIeCTBOBaHHUS XMMHUYECKUX 31€MEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUHM aTOMOB. JloKa3aTenbCcTBa CIOKHOCTU
cTpoenus aromoB. OnbIThl Pezepdopaa. [InanerapHas Moaenb cTpoeHus: aToMa.
CocraB aTOMHBIX sAep: HPOTOHBL, HEUTPOHBI. OTHOCHUTENBHAs AaTOMHAs Macca. B3auMoCBs3b MOHATUN <«IIPOTOH», «HEHUTPOHY,
«OTHOCHTEJIbHASI aTOMHAsI Macca.
Mukpomup. OneKkTpoHbl. CTpo€HHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XUMHUYeCKHX 31eMeHTOB NeNe 1-20. IlonsiTHE O 3aBepIIEHHOM
AJIIEKTPOHHOM YpPOBHE.
N3otonbl. dusmyeckuid cMmbicn cuMBOJIMKH [lepuommdeckoit cuctembl. CoBpeMmeHHas ¢opMyaupoBka I[leproaumdeckoro 3akoHa.
V3MeHeHMst CBOMCTB AJIEMEHTOB B IEPHOAAX U IpyIIax, Kak (GYHKIUS CTPOECHUS 3JIEKTPOHHBIX 000J04YEK aTOMOB.
XapaKkTepUCTUKA IEMEHTa-MeTalljla ¥ dJIEMEHTa-HeMeTallIa TI0 UX MoJIokKeHHo B [leproaudeckoi cucreMe XuMuIeckux snemenTos 1. 1.
Meunneneesa.
JdemoHcTpauuu
* Paznuunble GopMbI TaOIUL] TEPUOANYECKON CUCTEMBI.
*  MonaenupoBanue noctpoenus [lepuoauueckoit cucremsol 1. 1. Menneneena.
* Mojenu aToMOB XMMHYECKUX JIEMEHTOB.
* Mopaenu aTOMOB 3J€MEHTOB 1—3-T0 nepruoioB
JlaGopaTopHble ONBITHI.
28. Tlonyyenne aM(pOTEPHOTO MHAPOKCHIA U UCCIIEOBAHUE €TO CBOWCTB.

Xumnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE peaKkuuu

HMoHHas xuMHu4ecKas CBS3b. I/IOHBI, O6pa3OBaHHLIe aToMaMHM METaJIoB U HeMeTaioB. CXeMBbI O6pa3OBaHI/I$I HOHHOM CBSI3U IJIA 6I/IHapHBIX
coequHeHnii. MoHHbIE KPpUCTAJTININYCCKHUC peI_HéTKI/I n (pI/I3H‘{CCKI/IC CBOICTBA BEIIECTB C ATUM THUIIOM peHléTOK. Ilonstue o (I)OpMYJ'IBHOﬁ CANHUILIC



BEILIECTBA.

KoBanenTHass XxuMuuecKkasi CBsi3b. DJEKTPOHHBIC M CTPYKTypHBIe (hopmynbl. KoBaneHTHas HemossipHas cBsizb. Cxembl 00pa3oBaHUS
KOBQJICHTHOW CBSI3U JJI1 OMHAPHBIX COeMUHEHUNU. MOJNEKyIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C ATHM THUIIOM
PEUIETOK.

DNEeKTPOOTPULIATENILHOCTE. Psin anexkTpooTrpunarensHoctd. KoBasieHTHast moJisspHas XuMuueckasi cBsizb. Jumonbs. Cxembl 00pa3oBaHUs
KOBQJICHTHOM TOJISIPHOM CBS3M /I OMHAPHBIX COeTMHEHUN. MOJIEKYISIpHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C ITUM
TUIIOM PEILETOK.

Meramueckasi XUMUYECKasi CBsI3b M METaJUTMUeCKasl KpucTtajumdeckas pemérka. CBOWCTBa BEUIECTB C ATUM TUINOM pemérok. Enunas
MPUPOJIa XUMHUYECKUX CBSI3CH.

Crenenp okucnenus. CpaBHEHUE CTETICHU OKHUCIICHHS U BaJIGHTHOCTH. [IpaBuia pacuéra creneHelt oKucaeHus mo GopMysiaM XUMHIECKIX
COEIMHEHU M.

OKHCIUTENFHO-BOCCTAHOBUTENbHBIE peakiuu. OmpeneseHue CTENeHEeW OKHCICHMs U AJIEMEHTOB, OOpa3yIOIMUX BEIIECTBA Pa3HBIX
KJIacCOB. PeaknMuuOHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENIb W BOCCTAHOBUTEIb, OKHCJICHUE U
BoccTaHoBNieHHE. CocTaBIeHNE YPAaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIXPEAKIIUIT METOJIOM AJIEKTPOHHOT0 OaaHca.

JdemoHcTpauuu

*  Buneo ¢bparmeHnTsl u cnaitabl «MloOHHAasS XUMHUYECKast CBS3b ».
*  Komieknus BeecTB ¢ HOHHOM XUMHUYECKOU CBS3bIO.
*  Mojenu HOHHBIX KPUCTAIUINYECKHUX PEIIETOK.
*  BuneodparmenTs u cnaiiipl «KoBaleHTHAIXUMHUUECKAs CBSA3bY.
* Komieknus BemecTB MOJIEKYIIPHOTO U @aTOMHOTO CTPOEHUS.
*  Moaenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJNIMYECKUX PEIIETOK.
*  BuneodparMeHTsl U ciaiiipl «MeTtannndeckass XMMHUECKask CBA3bY.
*  Komeknus «MeTasibl U CILIaBbI».
* BsaumojeiicTBHe IIMHKA C CEPOM, COISTHON KUCIOTOM, XiaopumoM meau (11).
* T'openue maruus.
* Bsaumopeincrsue XJIOpHON U CEPOBOAOPOIHOMN BOIBI.
JlabopaTopHbIe ONbITHI
29. W3roToBieHKe MOJIENH, HILUTOCTPUPYIOIIEH CBOMCTBA METAIUIMYECKOM CBI3U



Conepxanue nporpamMmsl
Xumua 9 kJaace
(68 uacos, 2 yaca B Hej1eJII0)
IloBTOpeHUEe 1 00001IEHNe CBeeHUIT 0 Kypcy 8 Kkiacca

bunapnsie coequaenus. Okcuapl coseobpasyromiue u Hecosieoopasyromue. [ uapokcuapl: ocHoBaHus, aMmpoTepHbIe, KUCIOTh. Cpenanue,
KHCJIbI€, OCHOBHBIE COJIH.

O60061eHne cBeIeHH 0 XuMudeckux peakiusax. Kinaccupukanus XuMUYECKUX peakuii o pa3IuyHbIM OCHOBAHHSM: COCTaBY U YHCITY
pearupyomux 1 00pa3yroIuXcs BEIIECTB, TEIUIOBOMY AP eKTy, HallpaBICHUIO, U3MEHEHUIO CTEIICHEeH OKUCICHUS 2JIEMEHTOB, 00pa3yIoIuX
pearupyrolue BeecTna, (haze, UCIOIb30BaHUIO KaTalIU3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUECKOHN peakiuu. DakToOpsl, BIAUSIIONIME HA CKOPOCTh XUMHUYECKUX PEaKLUii: MpUpoa pearupyrouux BeecTs,
WX KOHIICHTpAIMs, TEMIIEpaTypa, MI0Ia s CONPUKOCHOBEHUS, HATM4YKe KaTtanu3aTopa. Karamus.

JdeMoHcTpanun
*  O3HAKOMJIEHHE C KOJUICKLUSIMU METAJNIOB U HEMETAJIOB.
* O3HAKOMJIEHHE C KOJUICKLIUSIMU OKCUJOB, KUCIOT U COJIEH.
* 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON PEAKIUU OT MPUPOJIbl PEATUPYIOIIUX BELIECTB.
* 3aBUCUMOCTbH CKOPOCTH XUMUYECKOHN PEAKIIMU OT KOHIIEHTPALIUH PEArMpPYIOIINX BEIIECTB.
* 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON pEAKIMHU OT IIOIIaAN
COTPUKOCHOBEHHUS PEarupyroInuX BEIIECTB («KUTISAIIUI CIOM»).

* 3aBHCUMOCTh CKOpPOCTH XHMHUYECKOH pCakuu OT TEMIICPATYPhI pCarupyromux BCIICCTB.



JlabopaTopHbIe ONbITHI

B3anmopeiicTBrue aMMuaka v XJa0poBOIOPOIA.

Peaknus HelWTpanusanuu.

Habnronenue ternoBoro s ¢dexra peakuu HeHTpaIn3anuy.
B3aumoneiictBue cepHoit kuciaotsl ¢ okcuaom menu (11).

Paznoxenue MEPOKCHUJa BOAOPpOaAa C IOMOIIBIO KaTala3bl KapT O(bCJ'IfI

© 0k owhE

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT MPUPOIbl PEarupyrolIuX BEIIECTB Ha IPUMEpE B3aUMOJICHCTBUS PaCTBOPOB THOCYb(daTa
HaTpHUs U XJopuaa 0apusi, THOCYNIb(aTa HaTPUSI U COJITHOM KUCIIOTHI.

7. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAKIUK OT IIPUPO,IHI METAILIOB TIPU WX B3aUMOJIEHCTBHHU C COJISTHOM KUCIIOTOM.

8. 3aBHCHMOCTBL CKOPOCTH XMMHYECKOW PEAKIIMH OT MPUPOIBI KUCIOT IPH B3aUMOIEHCTBHH UX C HKEIE30M.

9. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKOM PEAKIIMU OT TEMIIEPATYPHL.

10.  3aBMCMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT KOHIIEHTPALHH.

11.  3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMH OT ILIOIIA/IN COTIPUKOCHOBEHUS PEArnpPYIOINX BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTalu3aTopa.
XHMHYeCKHE PeaKIi B PACTBOPAX JIEKTPOJIUTOB

Ilousarue 06 SJICKTpOHHTI/I‘ICCKOfl AUCCoalu. BHeKTpOJ'II/ITBI U HCOJICKTPOJIUTHI. MexaHu3M JUucconuanuu 3JCKTPOJIUTOB C pa3JINYHbIM
XapaKTCPpOM CBA3HU. CreneHb BHGKTPOHHTHHCCKOﬁ AUCCOoaIlu. CunbHbIE U cIa0bIe OJICKTPOJINTEIL.

OCHOBHBIE TT0JIOKCHHS TCOPpHUU BHCKTPOHHTHHCCKOﬁ AucCconruanuu. KJ'IaCCI/I(l)I/IKaI_[I/IH HOHOB M UX CBOWCTBA. KI/ICHOTLI, OCHOBAaHHUA U COJIM
KaK 3JICKTPOJINTHI. Hx KJIaCCI/I(i)I/IKaI_II/IH n gucconuanms.

O6H_[I/Ie XHMHYECKHE CBOMCTBA KUCIIOT: M3MEHEHHE OKpaCKu MHIUKATOPOB, BSaHMOﬂCﬁCTBHG C MCTalllaMH, OKCHUAaMH U THAPOKCUIAMHU
MCTAJLJIOB U COJISIMH. MOJ'ICKy.]'IHpHBIe U MOHHBIC (HOJ'IHLIG u COKpaIHéHHBIe) YpaBHCHUA peaKHHﬁ.
XHUMHUYECKUU CMBICI COKpaH_IéHHBIX ypaBHeHPIfI. YcnoBus MMPOTCKAHUA peaKI_II/Iﬁ MCKAY SJICKTPOJIUTAMU 10 KOHIIA. Psi1 akTUBHOCTH METAILIOB.

O6H_[I/Ie XHMHUYECKHE CBOMCTBA IIEIOYECH: B3aUMOJICCTBUE C KHUCJIOTaMH, OKCHJaMHU HEMCTAJIJIOB, COJISIMH. O6H_II/IC XHMHUYECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHHUI: B3aMO/ICHCTBUE C KHUCIIOTaAMHU, PA3JIOKCHUC TIPHU HAI'PCBAHHNU.

O6H_[I/Ie XHMHUYECKHE CBOICTBa CpeaHux COJIEH: B3aHMOJCHCTBHUE C KHUCJIOTaMHU, HICJIoYaMH, COJIIMHU WM MCTaJlllaMU. BiaumoaeiictBue
KHCIBIX COJIEH CO IIeI0YaMHu.



Iunponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJICH ¢ BOJOW. [ MApPONIN3 CONMM CHMIIBHOTO OCHOBaHMS M ci1aboil kucnoThl. ['maponms conu
c11aboro OCHOBAHUS M CHIIbHOM KucioThl. [lIkana pH.
CBoiicTBa KHUCJIOT, OCHOBAHUM, OKCUOB U COJIEH B CBETE TEOPUHU AIIEKTPOJIUTHUECKON JUCCOLUAIIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuum.
JdemoHcTpaumnu.
* HcnpiTaHue BeUIeCTB U UX PaCTBOPOB Ha AIEKTPOIPOBOJIHOCTD.
*  3aBUCHUMOCTD IEKTPOIPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
* JIBW>KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM II0JIE.
* Ormpenenenue xapakrepa cpeibl B pacTBOpax coJiei.
JlaGopaTopHble ONBITHI.
13. Muccoumaims cnabbiX 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. VIsmenenue oKpacKky HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakums HeWTpaaM3aluy pacTBOpa MIENOYH Pa3IHYHBIMU KUCIOTAMH.
16.  Tlomyuenue rumpokcuna meau (I1).u ero B3anmoaeiicTBHE ¢ Pa3IMYHBIMU KHCIOTAMH.

17. BzaumoelicTBue CHIbHBIX KUCIOT ¢ okcuaom meau (11).
18-20. BzanmoelicTBrE KUCIOT C METAJLIAMU.

21. KauecTBeHHas peaknys Ha KapOOHAT-HOH.

22. Tlony4enue CTyaHsS KDEMHUEBON KUCIOTBI.

23. KauecTBeHHas peakiys Ha XJIOPH - WIH CY/Ib(aT-HOHbI
24. VI3mMeHeHne OKpacKH MHIMKATOPOB B ILEJIOYHOM CpeJIe.
25. B3auMoIeiCTBHE IEN0YUEH ¢ YIIIEKHCIIBIM Ta30M.

26. KauecTBeHHas peakius Ha KATHOH aMMOHHUSI.

27. Tlonyuenue ruapokcuaa meau (11) u ero pasnoxenue.

28. B3aumoieiicTBrE KapOOHATOB C KHUCIOTAMHU.

29. TTonyuenue ruapoxcua xeneza(lll).

30. BzanmoeiicTBre xernesa ¢ pactBopoM cyibgara meau (11)
IIpakTnuyeckne padoTsl

1. CsoiicTBa KUCIIOT, OCHOBAHMM, OKCUJIOB U COJIEH B CBETE TEOPUH DIIEKTPOIMTHYECKON UCCOMALIMN U OKUCITUTEBHO -



BOCCTAaHOBUTEJIbHBIX PEAKIIUI

HemeTayuibl 1 MX coeJUHEHUSA

CrpoeHue aToMOB HEMETAJJIOB U UX MoJiokeHue B Ilepuoauueckoit cucreme. Psan anekrpoorpunarenbHoctu. Kpucrannuyeckue peméTku
HEMETAJIJIOB — IPOCTHIX BellecTB. AJIoTponus U €€ npuuuHbl. Ousndeckue cBoicTBa HeMeTaoB. O0IMe XMMUYECKUE CBOMCTBA HEMETAJIOB!
OKHUCJIUTEIbHBIE 1 BOCCTAHOBUTEIBHBIE.

I"anmorensl, cTpoeHue ux aToMOB W MoJjiekya. dusndeckne U XMMHUYECKHUE CBOMCTBA rajoreHoB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB
raJIOreHOB B 3aBUCUMOCTU OT MX nojoxeHus B [lepuoauueckoii cucreme. Haxok/ieHue rajioreHoB B MPHUPOJE M HUX IMOTydeHUE. 3HAUCHHUE U
MIPUMEHEHHE TaJIOT€HOB.

["anoreHoBOIOpPOABI M COOTBETCTBYIOIIME MM KHCIOTHI: IJIaBUKOBas, COJIsiHAs, OpOMOBOJOPOIHAs, HMOAOBOAOPOIHAs. [ aloreHupsbl.
KauecTBeHHbBIE peakiny Ha raJloreHua-uoHbl. [IprMeHeHrne coeTuHEeH rajloreHoB U UX OHoJI0THYecKast poib.

O6mras xapakrepuctuka nemeHToB VIA-rpynmel. Cepa B mpupose u €€ mojiydeHne. AJUTIOTPOITHbIE MOAU(MUKAIIMN CEPhl M UX CBOMCTBA.
XHUMHUYECKUE CBOMCTBA CEPHI U €€ IPUMEHEHUE.

CepoBoJIOpo/: CTPOCHHE MOJEKYJbl, (U3MUECKHEe M XHMHUYECKHE CBOMCTBA, MoOjyueHHE U 3HaueHue. CepoBONOpOJAHAs KHUCIOTA.
Cynbduas u ux 3HaYeHUE. JIFOMUHODOPEHI.

Oxkcun cepsl (1V), cepancras kucnora, cyabdurel. KauecTBeHHas peakius Ha Cyab(QUT-HOoH.

Oxkcun cepsl (VI), cepras kucnora, cyinbdarel. Kpucramioruaparel. KauecTBeHHas peakius Ha CylibGaT-HOH.

Cepnast kucioTa - CUIBHBIA 3JekTpoiuT. CBoiicTBa pa30aBICHHONW CEpPHON KHUCIOTHI, KaK THIIMYHOM KHCIIOTHI: B3aWMOJEUCTBUE C
MeTaJJlaMi, OCHOBHBIMU W aM(pOTEPHBIMU OKCHAAMU, OCHOBAHUSAMU WU aM(OTEPHBIMU THAPOKCHIAMH, cojisiMu. KadecTBeHHas peakiusi Ha
cynbdar-moH.

OOmas xapakrepucTuka »1eMeHTOB VA-rpynmnbl. A30T, CTpOCHHME aToMa M MOJEKynbl. Du3nyeckue M XUMUYECKHE CBOMCTBA U
MIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OUOJIOTHYECKAs! POJIb.

AMMUaK, CTpoeHHE MOJEKYlIbl U (U3NYECKUE CBOMCTBA. AMMHauHas BOJA, HAIIATBIPHBIA CIOUPT, TUApPAT amMMuaka. J[OHOpHO -
aKUENTOPHBIM MexaHu3M oOpa3oBaHMsI KaTHMOHA aMMOHHUA. BoccraHoBuTenbHbIE cBoWcTBa amMMmuaka. Conu aMMOHHMST M UX NPUMEHEHHE.
KauecTBeHHas peakiius Ha KATHOH aMMOHHUSI.

Oxcuzpl a30Ta: HecoJeoOpasyrollue U KUCIOTHble. A30THUCTasi KHMCIOTa MU HUTPUTHL. A30THas KHUCIOTa, €€ MOJydyeHHe W CBONCTBA.
Hurpartsr.

®ocdop, crpoenue atoma u amnorponus. Pocounsl. Pochun. Okeun pocdopa(V) u oprodocdopnas kucnora. Pocdarsl. PochopHbie
ynoopenus. THCEKTUITUIBI.



OOmiast xapakTepucTuka >1eMeHToB [V A-rpynmnbl: 0cCOOEHHOCTH CTPOCHHUSI aTOMOB, ITPOCTHIX BEIIECTB U COCAMHEHUN B 3aBUCUMOCTH OT
MOJIOKEeHHS dJieMeHTOB B [leproaudeckoii cucteme. Yriaepoa. AJDIOTPOITHbIE MOAU(HUKAIINK: anma3, rpadut. AMOp(dHBIN yriaepoa U ero copra:
caka, aKTUBHPOBAHHBIN yroJib. AjncopOrusa. XuMHYECKHE CBOMCTBA yriepoaa. KokcoxumMmuieckoe mporu3BOICTBO U ero mpoaykius. KapOoumast.

Oxkcun yraepona(ll): crpoenne mosekysnbl, moaydeHue u ero cBoiictBa. Okcup yriepoaa(lV): crpoeHne MOJEKysbl, MOJydYeHHUE U €ro
cBoiicTBa. YronbHas kuciota. Coliu yroJibHOM KUCIIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHuueckas v MuIIeBas coja.

Heoprannueckue u opraHM4eckue BEIIECTBA. YTJIEBOJOPO/Ibl. XUMHUECKOE CTPOCHNUE OPraHNYECKUX BEIIECTB, KaK MOPSAOK COCTUHEHUS
aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

MeraH, 3TaH, KaK MpeebHBIC YIJIEBOJAOPOJAbI. DTHIIEH W alleTWIEH, KaK HempeAesibHbIe (HEHACHIIEHHBIE) YriieBoaopobl. ['openue
yraeBoaopo1oB. KauecTBeHHbIE peakIi Ha HENPEAEIbHbBIE COCUHEHMSL.

OTUIOBBIN CIIUPT, €r0 MOJy4YeHue, MpuMeHeHue u gusnosorunyeckoe Aericreue. Tpéxaromuelii ciupT runepud. KauecTBenHas peakuus
Ha MHOTOATOMHBIE CTUPTHI. YKCYCHas - MIPe/ICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero atoma u cBoiicrBa. Kpemumuii B npupone. Cununuast u cunad. Oxeua kpemuusi(1Y). KpemnueBas kucnora u eé
COJIH.

[IpousBocTBO crekia u neMenTa. [IpoayKius CuiIMKaTHONW IPOMBILIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dhapdop, asHc.
OnTryeckoe BOIOKHO.

Hemerannel B nmpupone. @pakunoHHas MEPEroHKa >KUIKOTO BO3[AyXa KaK CIOCcOo0 MOJyd4eHHs KHUCIOopoja, a3ora, aproHa. [lomydeHue
docdopa, kpeMHHUS, XJI0pa, ioa. DIEKTPOIU3 PACTBOPOB.

[Tonyuenue cepHOIl KUCIOTHI: CHIPHE, XUMU3M, TEXHOJIOTUYECKAsi CXeMa, METOJ] KUIISIIIETO CJI0sl, TPUHIUITBI TeIII000MeHa, MPOTUBOTOKA U
uupkKyisinuu. Oneym. [Ipon3BoacTBO aMMuaka: ChIpbE€, XUMHU3M, TEXHOJIOTUYECKAs CXEMaA.

JdemoHcTpauuu

e KouieKius HeMeTaIoB.

e Moenu KpUCTaNIMYECKUX PEIIETOK HEMETAIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOP W MPUHIUIIBI €r0 PAOOTHI.

e [openue HeMeTaJIOB - MPOCTHIX BEIIECTB: cephl, hocdopa, IPEeBECHOTO YT IIS.
e OO0pa31bl TraJIOreHoB - MPOCTHIX BEIIECTB.

e BsaumopelicTBHE rajJIOT€HOB C METAJNIAMHU.

e BriTecHeHue xiopa OpoMOM WM HoJia U3 pacTBOPOB MX coJleit

e Kosnekuus npupoHbIX COEAMHEHNN XJI0pa.

e BsaumogelicTBrE cephl C METAIAMU.



I'openue cepsl B kucnopoue

Komnexknust cynbGuaHbIX py.

KauectBeHHas peakuus Ha CyIbQUA-UOH

ObecrLBeunBaHNE OKPALICHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anMoeiicTBre KOHIIECHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEBIO.
OO0yrnuBaHre OPraHUYECKUX BEIECTB KOHIICHTPUPOBAHHOM CEPHON KHCIOTOM.
JHuarpamma «CocTaB BO3IyXa.

BuneogparmenTs! u cnaiias! «IItnubu 6azape».

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Pa3znoxxenne Ouxpomara aMMOHUS.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.

l'openue yepHoro mopoxa

Pa3snokeHne HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YrOJIbKa B HEM

OO6pa3iel TpupoAHBIX coenuHenuit Gocdopa.

I'openne dhochopa Ha BO3ayXE U B KUCTIOPOJE.

[Tonydyenue 6emoro pocdopa U UCIIBITAHKE €TO CBOMCTB

Komnekuust «O6pa3iibl NpUpOIHBIX COSAMHEHUN YIiIepoiay

[Toptper H. 1. 3enunckoro. [lornomenre akTMBUPOBAHHBIM YIJIEM paCTBOPEHHBIX BEIIECTB WJIM T'a30B.
YcerpolcTBO IpoTUBOTA3a.

Mogenu MoneKysl METaHa, 3TaHa, THICHA U alleTUJICHA.

BsaumoneiicTBue sTuneHa ¢ GpoMHOI BOJOH U pacTBOPOM IEepMaHTaHATa KaJHsl.
OO0111e XMMHUYECKUE CBOMCTBA KUCIOT HA MPUMEPE YKCYCHON KHUCIIOTHI.
KauectBenHas peakuus HAa MHOTOATOMHBIE CIIUPTHI.

Komnekmus «O0pa3ibl IpUPOAHBIX COSAUHEHUH KPEMHUS.

Komtekuust crekia, KEpaMUKH, IEMEHTA U U3JIEIUNA U3 HUX.

Komtekuust mpoiyKuuy CHIMKAaTHOW MPOMBIIIIJIEHHOCTH.

Buneodparments! u cnaiiapl « [ Ipon3BOJICTBO CTEKIA U LIEMEHTa.

Komnexkuus «IIpuponHeie coennHEHNsT HEMETAILIIOBY.



e Buzaeodparments! u cnaiiapl «OpakoHHas IeperoHKa )XHUIKOTO BO3TyXa»

e Bugaeodpparments! u cnaiiapl «llogydenue Bo1opoaa, KUCIOPOIa U TaJOT€HOB AIEKTPOIUTUIECKUM CIIOCOO0MY.
e Mogenu annaparoB Ui IPOU3BOACTBA CEPHON KHUCIIOTHI.

e Moenp KUNAIIETO CIIOS.

e Moenp KOJOHHBI CHHTE3a aMMHAKa.

e BuneodparmenTs! u cnaiipl «IIpon3BoACTBO CEPHOI KUCIOTHI».

e BuneodpparmenTs! u cnaiisl «IIpon3BoACTBO aMMHUaKay.

e Komnexmus «CpIpb€ 1Sl OTY4YEHUSI CEPHON KUCTOTHD.

JlaGopaTopHbie ONBITHI

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMU HA CYIIb(AT-HOHBI.

33. KauecTBeHHas peaknyus Ha KATHOH AMMOHHUSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
35. KauecTBeHHbIe peakuuy Ha GpocdhaT-HoH.

36. Iony4yeHne U CBOMCTBAYTOJILHON KHUCIIOTEL.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIpomyckanue yriaeKuCIoro ra3a 4epe3 pacTBOp CUIMKATA HATPUSL.
IIpakTHyeckue padoTbl

2. 3ydyeHue CBOMCTB COJITHON KUCIIOTHL.
3. V3yueHue CBOMCTB CEPHOM KUCIIOTHI.
4. Tlony4eHre aMMHUaKa U U3y4eHHe ero CBOMCTB.

5. TonyueHue yriaekuceioro ra3a u u3y4eHue ero CBOMCTB.
MeTaJliibl M MX COEIMHEHUS

IlonoxeHrue MeTaioB B HCpHOI{HqCCKOﬁ CUCTEMEC XHMMHUYCCKHUX JJICMCHTOB I[ n. MCHI(CJ'ICCBB., CTPOCHUC UX aTOMOB W KPUCTAJIJIOB.
Metamnuyeckass CBs3b M MeTalIddecKas KpUCTAJINIMICCKas peméTKa. ®du3nyeckue CBOMCTBA METaJLIOB: 9JICKTPO- U TCIJIONPOBOJHOCTD,



OTpaskarolias CocoOHOCTh, MIACTUYHOCTb. CIUTaBbl YEPHBIC U LIBETHBHIC.
Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUN Psijl HanpsokeHuid. B3anMoeiicTBUe METauIOB ¢ HEMETallllaMH, OKCHIaMH, KHUCJIOTaMH,
COJIIMU. AJIFOMHUHOTEPMHUSL.
CrpoeHre aTOMOB U IMPOCTHIX BELIECTB ILEJIOYHBIX METANIOB. 3aBUCUMOCTb (PU3MUYECKUX M XUMHUYECKMX CBOMCTB IIEJOYHBIX METAUIOB OT
3apsAa0B siiep Uux aroMoB. OKCHUIbI U THAPOKCH/IBI LIEJIOYHBIX METAJIOB, UX MOJY4YE€HHE, CBOICTBA, IpUMEHEHHE. BaxkHeliue conu 1mieI0YHbIX
METaJJIOB, UX 3HAYEHHE B )KMBOM U HEXXMBOW IIPUPOJIE U B )KU3HU YEJIOBEKA.
CrpoeHre aToOMOB M MPOCTHIX BEIIECTB IIE€JIOYHO3EMENbHBIX METAJIIOB. 3aBUCUMOCTh (PU3MYECKUX MU XUMHYECKUX CBOMCTB IIEIOYHO3EMENbHBIX
METaJJIOB OT 3apsAloB sjep uX aToMoB. OKCHABI U TUIPOKCHUJIBI HIEJIOYHO3EMENbHBIX METAJIOB, UX IOJy4YeHHE, CBOICTBA W IpPUMEHEHHUE.
Baxkneiimue conu mENOYHO - 3eMEIbHBIX METAJUIOB, MX 3HaYEHHE B IPUPOJE U KU3HU uenoBeka. KapOoHaThl U THIpoKapOOHAThl KabIUS.
XKéctkocTh BoAbBI: BpeMeHHas U mnocTosiHHasg. CrocoObl yCTpaHeHUsi BpeMeHHOU KECTKOCTH. CrocoObl yCTpaHEHUs MOCTOSIHHOM KECTKOCTH.
WNonutel.CoevHeHns allOMUHUS B MpHpoJe. XUMUYECKHE CBOWCTBAa amoMUHUA. OCOOEHHOCTH OKCHAAa M THIPOKCHIA aJIOMUHHUS Kak
aMm(doTepHBIX coeTMHCHUH. Baxkuelme comm amroMuHus (XJIopu, cyiabdar).
Oco0OeHHOCTH CTpOCHHUS aToMma kesesa. XKene3zo B nmpupoze. Baxueimue pyas xxene3a. Okcuasl v ruapokcuant xene3a(ll) u sxemesa(lll). Comu
xene3a(ll) u xenesa(lll). ObHapyxeHHEe HOHOB KATHOHOB K€JI€3a B pacTBOpE. 3HAUCHUE COCTMHECHUH Kee3a.
Koppo3zus xumuueckas u 3JIeKTpoXuMuYeckasi. 3alura MeTaiioB OT KOppo3uu. MeTasuibl B IpUpo/ie: B CBOOOIHOM BUE U B BUAE COCAUHEHUH .
[Tonsitue o metamnypruu. U€pHas u uBeTHas Metautyprus. [lupoMeranmyprus, ruipoMeTauIyprus, dJIeKTpoMeTautyprus. JloMmeHHbIN mpo1iecc.
[lepepaboTka yyryHa B cTajib. DIEKTPOJIU3 PACILIIABOB.
JdemoHcTpauuu

*  BzaumopelicTBue HAaTpUsl, JTUTUS U KaJbLUs C BOJOM.

* T'opeHue HaTpus, MarHus U Kejae3a B KUCIOPOJIE.

* Bcnbimka TepMUTHON CMECH.

* BsauMmogeiicTBUE cMeCH MTOPOUIKOB CEPhI U XKeje3a, IUHKA U CEpBI.

* BsaumogeiicTBUE aTIOMUHMS C KUCIOTaMHU, HIEI0YaMH U BOJIOM.

* BsauMozeincTBue kene3a u MeAu C XJI0pOM.

* BsaumopelicTBre MeaM ¢ KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THON KUCIOTOH (pa30aBIeHHON U KOHIIEHTPUPOBAHHOM).

* Okxpacka IJIaMEHU COEIUHEHHUSIMU LEOYHBIX METAJIOB.

* Okxpacka IIaMeHu COEIUHEHUSMU MIEITOYHO3EMEIBHBIX METAJUIOB .

e J'amenune U3BeCTHU BOJOU.



e IlosydyeHue KECTKOM BOJIbI B3aUMOICHCTBUEM YIJIEKUCIIOTO ra3a C U3BECTKOBOM BOJIOM.
* VYcrpaHeHue BPEMEHHOM KECTKOCTH KUIITYEHUEM U JJOOABKOM COJIBI.
*  VYcTpaHeHHe NOCTOSHHOM KECTKOCTU JOOABKOM COMBI.
* VOHHWTHI ¥ IPUHIIMIT UX JCHCTBUS (BUICOPPArMEHT).
e Komnekuust npupoIHbIX COEAMHEHUN AITFOMHHUSL.
*  Bugaeodparments! u cnaiiapl «OKCU aTIOMUHUS U €70 MOIU(DUKALIUN.
* Tlomydyenue am(pOTEpPHOro THIPOKCHIA ATTFOMUHHUS U UCCIIEJOBAHHUE €r0 CBOMCTB.
*  Komntekuus «XMMHUYECKUE UCTOYHUKHU TOKAY.
* Pe3ynpTaThl JNIMTEIBHOTO HKCIEPUMEHTA MO N3YYEHHUIO KOPPO3UHU CTAJIbHBIX U3/IEIHM B 3aBUCUMOCTH OT YCJIIOBHM MTPOLIECCOB.
* Boccranosnenue meaun u3 okcugamenu(ll) Bogopomgom.
*  BuneodbparmenTs! u ciaiiapl «II[pon3BoACTBO YyryHaW CTAINY.
*  BuneodparmenTs! u ciaiipl «3aemus U3 4yryHa u cTaim».
*  BuneodparmenTs! u cnaiiapl «II[pon3BOICTBO aTIOMUHHSI.
JlaGopaTopHble ONBITHI
39. BzaumoeiicTue xkenesa ¢ pactBopoM cynbdara meau(ll).
40.Tlony4enne 3BECTKOBOM BOJBI ¥ OTIBITHI C HEM.
41.Tlonyuenne rugpoxcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIe3a
IIpakTHyeckue padoTbl
6. IlomyueHue )KECTKOM BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

7. PelmeHue SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «MeTauib.
XuMus M OKpy:Kamomas cpeaa

Crpoenue 3eMiu: sIpo, MaHTHs, 3€MHast KOpa, UX XUMHUECKUil cocTaB. JIutochepa u e€ xumudeckuit coctaB. Munepaisl. Pynpl.
Ocanounsle opoasl. [lone3Hslie uckonaemple. XUMHUECKUH cocTaB ruapocdepsl. XUMHUYECKUH cocTaB aTMochepsbl.
VICTOYHMKHM XUMHUYECKOTO 3arpsA3HEHMsSI OKpY»Katoliel cpepl. [ 1o6anbHbIe 3KOIOTHYECKHE TPOOIeMbl YeI0BEUECTBA: MAPHUKOBBINA AP QEKT,
KHCJIOTHBIE JIOK/IH, O30HOBBIE JIBIPBl. MeXIlyHapOAHOE COTPYIHUYECTBO B 00JIACTH OXPaHBl OKPYKAIOIIEH CPe/bl OT XUMUYECKOTO 3arps3HEHUSI.



«3enéHas XUMUI.
JdemMoHcTpanuu

*  Buneodparments! u cnaiiapl «Ctpoerne 3eMiH U €€ XUMUYECKUN COCTaB.

* Kouieknuss MUHEpAIOB U TOPHBIX ITOPOI.

*  Kosmnekuust «Pyabl METaIOBY.

* BuneodparmenTs! u crnaiipl «I'106anpHbIe 5KOIOTHYECKUE TPOOIEMBI YETIOBEUECTBAY.
JlabopaTopHble ONbITHI
43. Usyuenue rpanuTa.

O000menne 3HaAaHUH MO0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY IroCyAapCTBEHHOMY 3K3aMeHY
Crpoenue aTomMa B COOTBETCTBHH C MOJIOKEHNEM XMMUYECKOTO eMeHTa B [lepronueckoii cucreme. CTpoeHNe BEIECTBA: XUMHAYECKAsI CBSA3b

UKPUCTAIIIMYECKHE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMHU MPOCTHIX BEIIECTB (METaNIOB, HEMETAJIOB, 0J1aropoIHbIX
ra3oB) OT MOJIOXKeHHs 37eMeHTOB B [lepuoauueckoii cucreme. Tunosnorust HEOpraHMYECKUX BEIIECTB, JAeIEHUE UX Ha KJIACcChl U TPYIIIbI.
[IpencraBurenmy.
[Ipu3Haky u ycnoBUs MPOTEKAHNUS XUMUYECKUX PeaKUUi. TUIIONIOrUS XUMUUYECKUX PEAKIUU 110 pa3InuYHbIM OCHOBAHUAM. Peakin HOHHOTO
obMeHa. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE PEAKIIUU.
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMHUECKHUE CBOICTBA COI€00pa3yIONINX OKCHI0B, THIPOKCUIOB (OCHOBAHUN, KUCIIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



Y4yeOHO-TeMATHYECKUA MJIaH

Ne HaumenoBanue paznenoB (Tem) KosmuecTBo yacos B ToM uucne Ha npoBeneHNe
O MPOrpaMMme [IpakTrueckux padbot KonTposibHbIX
pabor
8 knacc
1 HayanpHbIE TOHATHSA U 3aKOHBI XUMUHU 21 2 2
2 Baxxuelimue npeacraBuTeNId HEOPraHMYeCKUX BEIISCTB. 18 3 1
KoanuecTBeHHBIE OTHOLIEHUS B XUMUU
3 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSIMHEHUIN 10 1 1
4 [lepuomnueckuii 3akoH u Ilepumoamdeckas cucrema 8 1
xuMuueckux sneMenToB M. Y. MeneneeBa u ctpoeHue
aroma
5 Xumuaeckas CBS3b. OKuCINTEIIFHO - 11 0 2
BOCCTAaHOBHTEJIbHBIC PEAKITUN
Htoro 68 6 7
9 Knacc
1 IToBTOpeHue u o0o0IIeHNE CBEIEHUH TT0 KypCy 8 5 1
Knacca. XUMHUYECKUE PEAKIIHH
2 | XuMHYecKHe peakllii B pacTBOpax 10 1 1
3 Hemertamiel 1 uX coeTMHEHUS 25 4 1




4 Mertajuibl M UX COEMHEHHUS 17 2 1
5 | XuMus u okpyKaromas cpeia 2
6 | OboOmeHne 3HaHUI IO XUMUH 32 KYpC OCHOBHOM 7 1
mrkoutbl. [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sx3ameny (OI'9)
Pezeps 2
Hroro 68 7 5

IlnannpyemMblie pe3yJibTaThl OCBOCHHUS Y4eOHOI0 NpeaMeTa

I[To 3aBepiieHHIO Kypca XMMUHW Ha 3TaHE OCHOBHOTO 0011eT0 00pa30BaHusI BRITYCKHUKH OCHOBHOM IIIKOJIBI JIOJDKHBI OBJIA/IETh CIEAYIOIIUMH
pe3yibTaTaMu:

. Jluunocmmusie pesynomamor:
1) ocosnanuecBoeii STHHYECKON NPMHALICKHOCTH, 3HAHME UCTOPUM XUMHH U BKJIaJla POCCHICKOM XMMUYECKOH HAyKH B MEPOBYIO XUMHUIO;

2) (hopmupo6aneoTBETCTBEHHOTO OTHOLIEHHUS K TIO3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIIUXCS K CAMOPA3BUTHIO
camM000pa30BaHUIO Ha OCHOBE U3YYEHHBIX (PAKTOB, 3aKOHOB U TEOPUI XUMUU; OCO3HAHHOTO BHIOOPA U MOCTPOCHUE WHAUBUAYATLHOMN
00pa30BaTeNIbHOM TPACKTOPHUH;

3)  popmupoeanuenenocTHON €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, HEOTEMIIEMOM 4aCThI0 KOTOPOI ABJIAETCS XMMHYECKask KAPTHHA MUPA;
4) o6radenuecoBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON IIPAKTHKH, B TOM YHCIE U XUMUYECKHM

5) 0C60€HUeCOIMAJIbHBIX HOPM, ITPAaBHJI IIOBCACHH, pOJ'IGfI n (bOpM COIIMAJIbHOM KU3HH B conuyme, rnmpupoae u YaCTHOM KM3HU HA OCHOBE
9KOJIOTUYECKOH KYJIBTYPHI U 0€e301acHOTO 06paH_[eHI/I${ C BCUICCTBAMU U MaTCpUaAIaMU;

6) popmuposarnueKOMMYHHKATUBHON KOMIIETEHTHOCTH B OOILEHMH CO CBEPCTHUKAMHU U B3POCIIBIMU B POLIECCE 00Pa30BaTENLHOM,
OOIIECTBEHHO TIOJIE3HOM, y4eOHO-HUCCIeI0BATENBCKON, TBOPUECKON U APYTHX BUIOB JIEATEIHHOCTH, CBSI3AHHBIX C XUMHEH.

Il. Memanpeomemnoiepesynomamot:
1) onpedenenueneneii cobcTBEHHOro 00yUeHNs, HOCTAHOBKA U (JOPMYITMPOBAHHE JIsi ceOsl HOBBIX 3a71ay;

2) nﬂaHupoeaHuenyTeﬁ AOCTHUIKCHUA KCJIIACMOI'0 pE3yJIbTaTa O6y‘-ICHI/ISI XHUMHUHU KaK TECOPETUICCKOT'O, TAK U SKCIICPUMCHTAJIIbHOTO XapaKTEpa,




3) coommecenuecsoux NeHCTBHUI ¢ MIIAHUPYEMBIMHU PE3YIILTATAMH, OCYUECMEIeHIEeKOHTPOIS CBOEH IEATEILHOCTH B IPOLIECCE JOCTHKEHHS
pe3yibTarta, onpedeneHuecoco00BACHCTBUIIIPH BHITIOJHEHNUH JIAOOPATOPHBIX U MPAKTHUYECKUX PA0OT B COOTBETCTBUH C MPABUIIAMU TEXHUKH
0€30IMacHOCTH;

4) onpedenenuencTOUHNKOB XUMUYECKON MH(POPMALIUH, TIOJyIEHUE U aHAIN3 €€, CO3IaHue MH(POPMALIMOHHOTO IPOAYKTA U €0 MPE3EHTALNS;
5) ucnonb306anueoCHOBHBIX HHTEIIEKTYAIBHBIX OIIEPALIMIL: aHAIIM3a U CHHTE3a, CPABHEHHS U CHCTEMATU3aIluM, 0000IIEHHS U KOHKPETH3aIHH,
blsiG/IeHIe TTPUIMHHO-CIICICTBEHHBIX CBSI3CH U nOCMPOeHUeTIOTHYECKOTO PACCYKICHHUS U YMO3AKIIOUEeHUS (MHAYKTHBHOTO, ISAYKTHBHOTO H IO
aHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYYHOTO COJICPyKaHHMS,

6) yMeHueCO3)IaIOT, HpI/IMeHﬂTB 158 HpeO6pa30BI)IBaTI) 3HAaKM U CUMBOJIbI, MOACIN U CXEMBbI JJIA peHleHI/IH y‘I€6HI>IX U IIO3HAaBAaTCJIBbHBIX 3a1a4,

7) opmupoeanuen pazeumuesK0IOTHUECKOrO MBIILIEHHS, YMEHHE IIPUMEHSATE €r0 B II03HABATENbHOM, KOMMYHHKATHBHOMN, COLMATBLHOM
MpakTUKE U TpodeccuoHaIbHOM OpUEHTAINY;

8) cenepuposanuenneii u onpenenenue cpeacTs, HEOOXOAUMBIX JUIS UX PEaTH3aIHH.

l11. ITpeomemnvie pezynomamo::

BbINMyCKHUK HAYYHUTCS:

® XapaKTepU30BaTh OCHOBHbIE METO bl IO3HAHUA:HAOIIOIEHUE, U3MEPEHHE, IKCIIEPUMEHT;

®  OIMCHIBATh CBOMCTBA TBEPBIX, KUAKUX, TA3000pa3HBIX BEILIECTB, BHICISAS UX CYILIECTBEHHbIE PU3HAKH;

® PacKpbIBATh CMBICI OCHOBHBIX XUMUYECKIX MOHITHH «aTOM»,«MOJIEKYIIay, «XUMUYECKHH 3JIeMEHTY, «IIPOCTOE BEIIECTBOY,
«CJI0’KHOEBEIIECTBOY, «BAJIGHTHOCTDBY, «XUMUYECKasl PEAKIIHs», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMUMU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHUH;

® pa3nuyaTh XMMHYECKUE U (HUBNYECKHUE SIBICHUS,

® Ha3bIBaTh XMMHYECKUE DJIEMEHTHI,

® OIpeneNsITh COCTaB BEIIECTB M0 UX GopMyIaMm;

® ONpEeNeNsITh BAJIEHTHOCTh ATOMA 3JIEMEHTA B COEIMHEHUSIX;

® ONpEeaeNsITh TUI XUMUUYECKUX PEAKIUN;

® Ha3bIBATh NIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUN;

® BBISBISATH IPU3HAKHU, CBUIETEIBCTBYIOIIUE O MPOTEKAHUU XUMUYECKON PEAKIIMU TP BBIMOJIHEHUU XUMHUYECKOTO OTbITA;

® COCTaBIIATH POPMYIIBI OMHAPHBIX COCIMHEHHIA,



COCTaBJISATh YPAaBHEHUSI XUMUYECKUX PEAKIU;

coOmoaaTh mpasmiia 0€301macHOi PadOThI IPU MPOBEICHUH OTIBITOB;

10JIb30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM U NOCYAOM;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIIATH MAacCOBYIO JOJII0 XHMHYECKOTO dJIEMEHTA 10 (hOpPMYJIIe COSAMHEHUS;

BBIYMCIISATH KOJIMYECTBO, 00BEM HIIM MacCy BEIIECTBA M0 KOJUYECTBY, 00bEMY, MacCe PeareHTOB U MPOIyKTOB PEaKInu;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJIa U BOJOPOJIA;

M0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OIMBITHBIM IyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOAOPO/I;

pacKpbIBaTh CMBICIT 3aKOHA ABOTapO;

PacKpbIBaTh CMBICI IOHATUHN «TEMI0BON 3PPEKT peaknm», «MOJIIPHBIH 00BeM»;

XapakTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBABOIbI;

PacKpbIBATh CMBICII IIOHATHUS «PaCTBOD»;

BBIYHCIIATH MAaCCOBYIO JIOJIK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MPUTOTOBJISATh PACTBOPHI C ONIPEACIEHHON MAaCCOBOM J10JI€M PAaCTBOPEHHOIO BEIIECTBA;

Ha3bIBaTh COCJMHECHMSI H3YYCHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

XapaKkTepu30BaTh (PU3MUECKHE U XUMHUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX BEILIECTB: OKCHIOB, KMCIOT, OCHOBAHUI,
coJIeit;

ONPEIEIIATh IPUHAUICKHOCTD BEECTB K OIIPEIEICHHOMY KIIaCCy COCIMHEHUM;

COCTaBJIATh (OPMYJIbl HEOPraHUYECKUX COETMHEHNH N3yYEHHBIX KJIACCOB;

IIPOBOJUTH OIIBITHL, ITOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPIaHUYECKUX BEILIECTB;
pacrno3HaBaTh OIBITHBIM IIyTEM PacTBOPBI KMCIIOT U LIEJIOYEH 110 U3MEHEHUIO OKPACKH UHINKATODA;
XapaKTepU30BaThb B3aMMOCBS3b MEXY KJIaCCaMU HEOPraHUYECKUX COEIUHECHUI;

packpsiBaTh cMmbica [lepuoanueckoro 3akona [[. 1. Menneneesa;

O0OBSICHATH (I)I/ISI/ILIGCKI/Iﬁ CMBICJI aTOMHOI'O (HOp}II[KOBOI‘O) HOMEpa XUMHUYECKOI'O 2JICMCHTA, HOMCPOB I'PYIIIIBI U IIEPpHUOAa B HepHOHquCKOﬁ

cucteme /1. 1. Menneneena;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHS aTOMOB, CBOIMCTB 3JIEMEHTOB B IIpeJieax MaJIbIX IEPUOJIOB U TJIABHBIX TOTPYIIIL;
XapaKTepU30BaTh XUMUYECKUE IEMEHTHI (OT BOJIOPO/a A0 KaJIbLIMsI) HA OCHOBE MX IMOJIOXKEHHU B nepuoandeckon cucreme /1. M.



MenpeneeBa 1 0COOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJISATh CXEMbI CTPOECHHUS aTOMOB IepBbIX 20 311eMeHTOB nepuoanyeckoit cucremsl . 1. Menaeneesa;

PacKpbIBaTh CMBICII IOHATUN: «XUMHUYECKAsl CBS3bY», <QIEKTPOOTPULIATENBHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTAIIMUYECKON PEIIETKH;

ONPEENATh BUJ XUMUYECKOU CBSA3H B HEOPraHMUECKUX COEANHEHUSX;

n300paxxaTh CXEMbl CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUAAMU XUMHUECKUX CBSI3EH;

PacKpbIBaTh CMBICI IOHATUN «HOH»,KaTHOHY»,«aHUOH,«AIEKTPOIHUTHIY, «HEDIIEKTPOIUTBI»,«AIIEKTPOIUTHYECKAs

U CCOLIMALIUS, COKACITUTEINbY, «CTENEHbOKHCIEHUS, <BOCCTAHOBUTEIIb, KOKUCIIEHUE), (BOCCTAHOBIICHHEY;

OTIPEJIeNIATh CTENeHb OKHUCICHHSI aToMa 3JIEMEHTa B COETUHEHHH;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKOHN TUCCOLMALINN;

COCTaBJIATh YPaBHEHHS DJIEKTPOIUTHYECKON TNCCOLMALNN KUCIIOT, IIEJI0YEH, COJIEH;

OOBSACHATH CYIIHOCTh IIpOIecca 3IEKTPOIUTUYECKOM TUCCOLMAllMU U peakluii HOHHOTO 0OMeHa;

COCTaBJIATh IIOJIHBIE U COKPALEHHbIE HOHHBIE YPABHEHNUS PEeaKLUil 0OMeHa;

OIpeNeNATh BO3MOXKHOCTb IPOTEKaHMsI pEaKIMii HOHHOTO 0OMeHa;

IIPUBOJNUTE PEAKIUH, HOATBEPKIAOIINE KAUeCTBEHHBIN COCTAB PA3JIMYHBIX BEILECTB;

OIpeNeNATh OKUCIUTEIb U BOCCTAHOBUTEIID;

COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI;

Ha3bIBaTh (PaKTOPHI, BIUSAIOLUIME HA CKOPOCTh XUMUYECKOH peakIii;

KJIaccu(UIUPOBaTh XMMUYECKHE PEAKLUU 110 Pa3IMYHbIM IPU3HAKaAM;

XapaKTepU30BaTh B3aWMOCBS3b MEX/1y COCTAaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIOB;

IIPOBOJIUTH OTIBITHI 10 MOJIYYEHHIO, COOUPAHUIO U U3YUYEHUI0 XUMHUECKUX CBOICTB ra3000pa3HbIX BEIECTB: YIIEKUCIOro ra3a, aMMHaKa;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJICKUCIBINA a3 U aMMHAK;

XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHHEM U CBOIICTBAMHU METAIJIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBa M0 UX (opMysie: MeTaH, 3TaH, 3TUJIEH, METAHOJI, STAHOJI, IIULEPUH, YKCYCHAasl KUCIIOTa,
aMUHOYKCYCHasl KMCJIOTa, CTEapUHOBAs KUCJIOTA, OJIEMHOBAsl KUCIIOTA, TIII0K033;

OLICHUBATh BIIMSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPYKAIOIIEN Cpeibl HA OPraHu3M UYEJI0BEKa;

IpaMOTHO 00OpaIIaThCs C BEIECTBAMU B MIOBCETHEBHON JKU3HU;

ONPEIEIATh BO3MOKHOCTb POTEKAHMSI pEAKLIMI HEKOTOPBIX MPEACTaBUTENEH OPraHNYECKUX BEUIECTB C KUCIOPOAOM, BOJIOPOIOM,



MEeTajliiaMH, OCHOBaHHAMMU, I'aJIOTCHaAMU.

BLIHyCKHI/IR MOJYYMT BO3MOKHOCTD HAYYUTLCA:

*  gbIOBUSAMD U npoeepsnb 9KCNEepPpUMERNAJIbHO 2UNnomesbl O XUMU4eCKux c80UCMBAX 6eulecnie Ha OCHoee Ux cocmaesa U CmpoeHus, ux
cnocobHocmu ecniynambs 6 xumuidecKkue peakyuu, o xapakmepe u npoaykmax PA3TUYHBIX XUMUYECKUX peam;uﬁ;

¢ Xapakmepuzosambs eeujecmeda no cocmasy, CmpoeHuro u CBOLCMBAM, ycmaHaeauearom npulluHHO'CJleacm6€HHbl€ CeA3U Me.?fC()y
OQHHBIMU xapakmepucmuxkamu eewecmea,

¢ cocmasnamsb MOJIEKYIAPHbIE U NOJIHble UOHHbIE YPABHEHUA NO COKpClWéHHblM UOHHbIM YPABHEHUAM,

® NPOCHO3UPOBANIb cnocobrHocm eewecmea npoAeisimb OKUCIUMENbHbLE UIU 60CCMAHOBUMENIbHbLE ceolicmea C yuemom cmeneneti
OKUCIEHUS D]1EMEHMO0E, GXOO}ZWMX 6 e2o cocmaes,

¢ cocmaeniams ypasHeHus peam;m?, coomeemcmeyrouiux nocne008amenbHOCmu npeepau;eHuﬁ HeopecaHuvyecKux eeuiecme pasiuinolx
Kiaccos,

*  gvIOBUAMDb U npoeepsnb IKCNEPUMEHRMAIbHO 2UNomesbl 0 pe3yibmanax 6030elicmeust pasiudyrnsvlx qbaxmopoe HA U3MeHeHue ckopocmu
xwuuquKodpeam;uu;

*  UCNONL308aAMb NPUOOPEMEHHBIE 3HANUSL OISl IKOIOSUYECKU 2PAMOMHO20 NOBEOEHUsl 8 OKPYIHCaloujeli cpeoe;

® UCnoOib308amb npu06p€MéHHbl€ KlIro4e6ble KOMnemeHyuu npu 6blNOJIHEHUU NPOEKNoe6 I/ly’{€6H0'uCCﬂ6006am€JZbCKMX 3a0a4 no
U3y4ernuro 0601/707’1’16, cnocobos NOJIYYeHUA U paCno3HABARUS 6EULEC B,

*  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax,
*  KpumuuecKu OmHOCUMbCA K NCe8OOHAYUHOU UHDOpMayuL, Hed0OPOCOBEeCMHOU peKllame 8 CPeOCm8ax Macco8ol uHghopmayuu,
*  0CO3HABAMb 3HAUEHUE MEeOPEeMULeCKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOU 0esmelbHOCU Yelo8eKd;

* coz0aiom mooenu u cxemvl 0Jisl peuletust y4eOHbIX U NOZHABAMENbHBIX 3A0ay, NOHUMAMb He0OX0OUMOCHb COONIO0eHUsI NPEONUCAHULL
npeonazaemvlx 8 UHCMPYKYUSIX NO UCNOLb308AHUIO IEKAPCME, CPEOCmE ObimOo8ol Xumuu u op.



MECTO YYEBHOT' O IIPEJIMETA B YYEBHOM IIJIAHE

denepanbHbIi rocyJapCTBEHHBIN 00pa30BaTEeIbHBIN CTaHAAPT MPEIyCMAaTPUBACT U3YUYEHUE Kypca XMMHHM B OCHOBHOM INIKOJE KaK COCTaBHOM
4yacTu MpeaMeTHOM o6nacTi «EcTecTBeHHOHAYUYHbIE IPEAMETBDY.

Kypc xumum B 8—9 Kiraccax paccyntaH Ha 2 yaca B Henenmo B oObeme 136 yueOHBIX yacoB. M3ydeHue 3TOTO Kypca JaeT BO3MOKHOCTH
BBIITYCKHUKY OCHOBHOM IIKOJIbI ycnemHo c¢aath OI'D mo XxuMuM Kak npeaMmeTa 1o Bsioopy.

[Ipemyaraemelii Kypc, XOTsI 1 HOCUT OOLIEKYIbTYPHBIM XapaKTep U HE CTABUT 337ady Mpo(ecCHOHAIBHON MOArOTOBKU OOYUJaIOIIMXCS, TEM He
MEHEee, TI03BOJISIET UM OTIPEICIIUTHCS C BEIOOPOM Mot 00ydeHUs B CTapIIeH MKOJIE.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccy

1. Taopuensu O. C. Xumus. 8 kinacc: yaeOHUK Jutst o0meo0Opa3oBaTenbHbix opranusanuii / O. C. INadpuensH, U. I'. Octpoymos, C. A. Cnankos.
— M.: IIpocsemenne, 2019

2. Taopuensa O. C. Xumusa. Meroamueckoe mocobue uisi 8 kimacca ydeOHoe mmocoOme urs oOmeoOpa3oBaTelbHbIX opranm3anuid / O. C.
INabpuensu, . B. Akcénona, U. I'. OctpoymoB. — M.: TIpocsermienue, 2019

3. T'abpuenssn O. C. Xumus. COOpHHMK 3a7ad W yINpaXHEHUH. 8 Kiacc: yuyeOHoe mocoOue misi obmeoOpasoBarenbHbix opranm3arui/ O. C.
INabpuensu, . B. Tpurybuak M.: [Ipocsemienue, 2019

4, Taopuensa O. C. Xummsa. Terpamp nmnas Ja00paTOPHBIX OMNBITOB M MPAKTHYECKUX paboT. 8 Kiacc: ydeOHOoe mocoOue yis
obmeoOpazoBaTenbHbIX opranu3anmii / C. 'abpuensH, U. B. Akcénosa, U. I'. OctpoymoB. — M.: Ilpocsemenne, 2019

5. T'abpuensa O. C. Xumus. Pabouas terpaap. 8 kimacc: yuyeOHoe mocodue s obmieoOpa3zoBarenbHbix opranusanuii / O. C. 'abpuensH, C. A.
Cnankos, U. I'. OctpoymoB. — M.: IIpocsenienue, 2019

YMK «Xumus. 9 knacc»

1. Tabpuensn O. C. Xumus. 9 knacc : yaeOHUK 1151 00meoOpazoBaTenbubix opranusanuii / O.  C. T'adbpuensn, M. I'. Octpoymon, C. A.
CnankoB. — M.: IIpocsemenue, 2019

2. Tabpuensu O. C. Xumusa. Metoandeckoe nocodue s 9 knacca: yued. nocodue s odmeodpazoBaTenbubix opranuzanuii / O. C. ['abpuensH,
. B. Akcénona, . I'. OctpoymoB. — M.: IIpocsemenune, 2019

3. Tabpuensu O. C. Xumusa. COOpHUK 3a1ad W ympakHeHUU. 9 kiacc : ydeOHoe mocoOue ans oOmeoOpazoBarenbHbix opranuzanuii/ O. C.
I"abpuensn, U. B. Tpury6uak. M.: IIpocemienue, 2019

4. Tabpuensa O. C. Xumusa. Terpaap i 1a0OpaTOPHBIX ONBITOB M MpakTHUECKUX paboT. 9 kimacc : yueOHoe mnocoOue s
oOmeoOpa3zoBarenbHbix opranuzanuii /O. C. 'abpuensn, U. B. Akcénosa, . I'. OctpoymoB. — M.: IIpocsenienue, 2019

5. T'abpuensn O. C. Xumus. Pabouas terpaap. 9 kiace : yauebHoe nocobue i oOmeodpa3oBarenbHbix opranuzanuii / O. C. I'abpuensH,
C. A. Cnagxos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnsie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBiensl pyOpuKu: COBEThl aOUTYPUEHTY, YUUTEIIO XUMHUH, CIIPABOYHHUK (0YeHDb OOJIbIIast 10 100pKa TabIuIl 1
CIPAaBOYHBIX MAaTEPUAIIOB), BECEIasi XUMHsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHYECKUX CBEICHHI).
2. http://www.hij.ru XKypran «Xumust 1 )KM3Hb» MOHSATHO ¥ 3aHUMATEJIHbHO pacCcKa3bIiBaeT 000 BCEM HHTEPECHOM, YTO MMPOUCXOIUT B HAYKe U B MHPE, B
KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html DiekTpoHHBII )KypHaT «XXUMHKH U XUMHSD», B KOTOPOM MPEACTABICHO MHOYKECTBO
OTIBITOB TI0 XUMUH, 3aHUMATEIbHOI WH(OPMAIIHNH, TO3BOJISIONICH yBIeYh YIEHUKOB SKCIIEPUMEHTAIBHON YacThIO MPEIMETa.
. http://c-books.narod.ru BceBo3morkHast murepaTypa 1mo XMMHUH.
. http://www.drofa-ventana.ru M3BecTHOE M3aTENBCTBO YUeOHO auTepaTypbl. HOBUHKM Hay4HO-TIOMYJISIPHBIX M 3aHUMATEILHBIX KHHUT [10 XUMUH.
. http://1september.ru XKypHan a1t yauTenei U He TOJIbKO. BoJbIoe KOTMYecTBO paboT yICHUKOB, B TOM YHCIIE U UCCIIEIOBATEIILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAT CO CChUTKAMU Ha 00pa30BaTEIbHBIC CAUTHI 0 XUMUHU.
. www.periodictable.ru COOpHUK cTaTell 0 XUMUYECKHUX 3JIEMEHTaX, WILTIOCTPUPOBAHHBINA IKCIIEPUMEHTOM
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TemaTn4eckoe IJIAHUPOBaHUE

8 kiace
Ne Tema ypoka dopma Bujbl yueOHOM 1eATEILHOCTH
n/n OpraHu3anuu
yYpOKa
1 | IIpenmer xumun. Poss xumun VYpox ycBoeHus OOBACHSIOT, YTO PEAMETOM U3YyUCHUSI XUMUH SIBIISTIOTCS BEIIECTBA, UX CBOMCTBA M UX
B KHM3HH YeJIOBEKa HOBBIX 3HAHUH npeBpatieHus. Pa3znnuatorTena u BeliecTBa, BEMIECTBa U MaTEPUATIBL.
Y cTraHaBIMBAIOTIIPHYNHHO-CIIECICTBEHHBIE CBSI3M MEX]Iy CBOMCTBAMH BEIIECTB U UX
IpUMEHEHHEM
XapakTepu3yroT NOJOKHUTEIHHYIO H OTPUIATEIBHYIO POJIb XUMHUH B KH3HH
COBPEMEHHOTO 00I1IeCTBa.
ApPryMeHTHpYIOTCBOE OTHOILIIEHHE K XeMODHINU U XeMopoOuu.
2 | MeTopl U3yYSHHS] XUMHA VYpox ycBOeHHUs XapakTepu3yloT OCHOBHBIE METO bl U3yYCHHS €CTECTBEHHO-HAYYHBIX AUCIUTUINH.
HOBBIX 3HAHUI [IpuBogsT mTpHUMeEphl MaTepHaIbHBIX W 3HAKOBBIX WM CHMBOJIBHBIX MOJETICH,
HCIOJIb3YEMBIX Ha YpOKax (U3MUKH, OMOJIOTUHU U reorpadui.
CobuparoT 00BEMHBIE U TIAPOCTEPIKHEBBIE MOJIEIM HEKOTOPBIX XMMHYECKHX BEIECTB
3 | ArperatHble COCTOSIHUSA Vpok ycBoeHus | PaznuuaroTTpu arperaTtHbIX COCTOSIHMS BEIIECTBA. Y CTAHABIMBAIOT B3aUMOCBSI3U
BEIIECTB HOBBIX 3HAHUHI MEXy HIMH Ha OCHOBE B3aUMHBIX [IEPEXO0B.
NnnrocTpupyroT 3TH epexobl IpUMepaMu.
HabmrogaroTXuMudeckuii S5KCIEPUMEHT U Je/laiom BBIBOJIBI HA OCHOBE HAOJIIOICHUN
4 | I1.p Ne 1 «3HakOMCTBO ¢ VYpoxk - npakTukym | PaGoTarorc mabopaTopHbIM 000pyIO0BaHHUEM U HArpEBaTEIbHBIMU MTPHUOOPaMU B
1a00paTOPHBIM COOTBETCTBUU C IIPABUIAMU TEXHUKH O€30MACHOCTH.
obGopynosanuem. [Ipasuna Th BhInonssoT npocTeiiiye MaHUIYIISUY ¢ 1a00paTOpHBIM 000PYIOBAHUEM: C
pu pabore B kaOuHeTe 71a00paTOPHBIM LITATUBOM, CO CIIUPTOBKOI
XUMUN» OdopMIIAIOTOTUET O MPOJETaHHON paboTe
5 | ®usuyeckue sBICHUS B Kom6unupoBanuslil | Paznuuaror ¢pusndeckue 1 XMMUYECKHE SBJICHHUS, YUCTbIE BELIECTBA U
XUMUHU YPOK cmecu.Knaccupunupyror cmecu.
[TpuBoAAT MpUMeEpPBI CMecel Pa3InYHOrO arperaTHoro
COCTOSIHUSA. Y CTaHABJIMBAIOTIIPUYMHHO-CIIEICTBEHHBIE CBA3H MEX Y GU3NUECKUMU
CBOMCTBaMU BEILECTB CMECH U CIIOCOOAMHU MX pazfeneHus. Pa3nnyaioTux, onuceBaloT
U XapaKTepU3YIOTIPAKTHIECKOE 3HAUCHHE.
6 [[I.p.Ne 2«Ananu3 no4Bb» VYpok - npaktukym | Paborarot ¢ mabopaTopHbIM 000pyIOBaHHEM M HarpeBaTeIbHBIMU IPUOOpaMHU B

COOTBETCTBUU C IPABUIAMHU TEXHUKH O€30MaCHOCTH.

BrmonssrornipocTeifiue npuéMel oOpaleHus ¢ 1JabopaTopHbIM 000PYI0BaHHEM:
BOPOHKOH, (PUIBTPOM, CIIUPTOBKOIA.

Habmnronaror3a cBoiicTBaMu BEIIECTB U SIBJICHUSMH, TPOUCXOSIIMMU C BEIIECTBAMHU.




OnuceIBaltOTXUMHUYECKUI 3KCIIEPUMEHT C IIOMOIIBIO PYCCKOTO (POJIHOTO) sI3bIKa U
SI3pIKa XUMUHU.
Jlenarot BBIBO/IBI IO Pe3yiIbTaTaM MIPOBEIEHHOTO SKCIIEPUMEHTA

7 | ATOMHO- MOJIEKYJSIPHOE Ypox ycBoeHwHs OOBACHSAIOTUTO TAKOE XUMUYECKUHN AIIEMEHT, aTOM, MOJIEKYJa, AJJIOTPOIIHS, HOHBIL.
y4yeHue. XUMHUYECKUE HOBBIX 3HAHUU PaznuuaroT mpoCThI€ U CIIOKHBIE BEIIECTBA, BEIIECTBA MOJIEKYJISIPHOTO U
3JIEMEHTHI HEMOJIEKYJIIPHOTO CTPOCHUSI. Ycmanasiusaiom TPUUMHHO-CIEACTBEHHBIC CBS3U

MEXTyCOCTaBOM MOJIEKYJ M CBOMCTBAMH aJUIOTPOITHBIX MOAM(PHUKAIINI KUCIOPOA.
DOopMyIHPYIOT OCHOBHBIE TOJIOKEHHSI ATOMHO-MOJICKYJISIPHOTO YUCHUS

8 |3HaKM XUMHUYECKUX VYpoxk-uccnenoanue | Ha3piBaroT 1 3amMChIBAalOT3HAKA XUMUYECKUX DJIEMEHTOB. XapaKTePU3yrOT

3JIEMEHTOB. nH(pOpMaIrIo, KOTOPYIO HECYT 3HAKHU XUMUYECKUX DJIEMEHTOB.
OOBACHSAIOTITUMOJIOTUYECKHE Hauajla Ha3BaHUN XUMHYECKUX AJIEMEHTOB U UX
OT/AEIBHBIX TPYIIL.

9 |[lepmogudeckas cucrema VYpoxk-uccnenoBanue | OMUCHIBAIOT CTPYKTYPY TAOIHIIBI XUMUYECKUX demMeHToB /. U.
xumudeckuxiiementos JI. M. MeneneeBa.Pa3nnuaroTKOPOTKONIEpUOAHBIN U JUIMHHOIIEPUOIHBIN BapUAHTHI
Meuneneena. ITeproanueckoii cucremsl JI. 1. Mennaeneena

10 |Xumuaeckue GopMyITbI Ypox ycBoeHwHst OT00Opakar0TCOCTaB BEIIECTB C IMOMOIIBI0 XUMUIECKUX (POPMYIL.

HOBBIX 3HAHUHN PaznuuaroT nHAeKCH 1 K03 duiineHTs. Hax0 19TOTHOCUTENBHYIO MOJIEKYISIPHYIO
11 | Xumuueckue GopmyIbl Ypok-HcciaeIoBaHue | MacCy BEIECTBA U MACCOBYIO TOJIF0 XUMUYECKOTO 2JIEMEHTA B COCIMHEHUU.
Tpancimupyrot nHGOpMaIrio, KOTOPYIO HECYT XUMHUYECKUE (HOPMYJIBI

12 |BaneHTHOCTH Ypok ycBoeHus OOBACHSIOT UTO TaKOE€ BaJICHTHOCTh. [IOHMMAIOT OTpa)keHue MopsIIKa COCTUHEHUS

HOBBIX 3HAaHUU aTOMOB B MOJIEKYJIaX BEIIECTB MMOCPEJCTBOM CTPYKTYPHBIX hopMyll. Yyarcs

13 |BaneHTHOCTh YPpOK-IIpakTUKyM | COCTaBIATH(GOPMYIIbI COEAMHEHUH IO BaJIEHTHOCTH U OIPEENIAThBAIEHTHOCTh
JJeMeHTa o GopmyIe ero coeiMHeHus

14 | Xumuueckue peaxiuu. O6006maromuil ypok | XapakTepu3yrTXUMUYECKYIO PEaKIUI0 U €€ yYaCTHUKOB (peareHThl U MPOIYKThI
peaKIun).
OnuchIBalOT IPU3HAKH U YCIIOBHS TEUEHHSI XUMUYECKUX peakuuil. Paznuyator
3K30TEPMHUUECKHUE U SHI0TEpMUUECKUE peakuuu. COOTHOCAT peakuu TOpeHus U
3K30TEPMHUYECKUE PEAKIUU.

15 |3akoH cOXpaHEHHUS MACCHI Ypok ycBoeHHs DOopMyIHPYIOT 3aKOH COXpaHEHUs1 Macchl BenlecTB. COCTaBIIAIOTHA €T0 OCHOBE
BeIlIeCTB. XUMUYECKUE HOBBIX 3HAaHUH XMUMHYECKUEe ypaBHEHUA. TpaHCIUPYIOT HHPOPMAIIHIO, KOTOPYIO HECYT XUMUYECKHE
ypaBHEHUS YpaBHEHUSI.

16 |Xumuueckue ypaBHEHUs VYpox -npakTUKyM | DKCIEPUMEHTAIILHO MOATBEPKAAIOT CIIPaBEAIMBOCTh 3aKOHA COXPAHEHUS MAaCCHI

BEILIECTB
17 |Tumbl XUMUYECKUX PEAKIIHA Ypoxk ycBoeHHs Knaccupummpyrot xuMuueckue peakiiiy 1o Mpu3HaKy 4rcia U COCTaBa peareHToB U

HOBBIX 3HAHUN

ITPOAYKTOB. XapaKTepI/ISYIOT POJIb KaTaJIn3aTopa B IPOTCKAHUHN XHMHUYECKOH pCaKknunun.




18

THUIIBI XUMHUYECKUX PEAKLIHI

YPok -nipakTUKyM

Habmoarot 1 OnMUCHIBAIOT XUMHYECKUAN YKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(poztHOTO) SI3BIKA U SI3bIKA XUMUH

19

[ToBTOpEeHME 1 0000IICHHE TEMBI
«HagansHble NOHITHSA U 3aKOHEI
XUMUN)

O6006maromuii ypok

O06001aI0T ¥ CUCTEMATU3UPYIOT CBOM 3HAHUA 10 TeMe: «HauanbHbie TOHATHS 1
3aKOHBI XUMUNY. [IpUMEHSIOT Ha IPAaKTUKE paHee N3YUYEHHbII MaTepuai, padboTas 1o
TPYIIIIaM ¢ 33JJaHUSIMU PA3HOTO YPOBHS CIIOKHOCTH

20

K.p.Ne 1 «<HavanbHble OHATHS U
3aKOHBI XUMUW

YPox —KOHTpOJIA
3HAaHUM
00yJaronmxcs

[IpuMeHsIOT Ha paKTUKE paHee N3YYEHHBIN MaTepual, paboTas Mo rpymmam ¢
3a/laHUSIMU PA3HOTO YPOBHS CII0)KHOCTH, BBITIOJIHSAIOT KOHTPOJIBHYIO paboTy.

21

Bo3nyx u ero cocras

Ypok ycBoeHUs
HOBBIX 3HAHUN

XapakTepru3yrTOOBEMHYIO T0JTI0 KOMIIOHEHTA TaKOHW IMPUPOTHON Ta30BOM CMECH, KaK
BO3/IyX, UPACCUUTHIBAIOT €€ 10 00BhEMY 3TOM cMecH. OnUChIBalOTOOBEMHBIN COCTaB
aTMoc(hepHOTO BO3TyXa U MMOHUMAIOT3HAYEHUE TIOCTOSIHCTBA 3TOTO COCTaBa IS
310pOBbS

22

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3ylTO30H, KaK aUIOTPOIHYI0 MOIu(HKAIH0 KUCIopoaa. OMUChIBAIOT
(du3nYECKUEe M XUMUIECKHIE CBOMCTBA, TIOJYICHHE U TPUMEHEHHE KUCIOPO/Ia C
HCITOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA XUMHUH.

YcTaHaBIMBAOT MPUIHMHHO-CIICICTBEHHBIC CBA3HM MEX Y (PU3NICCKIMH CBOMCTBAMU
KHCJIOpoJa 1 crocobamu ero cooupanus.[IpoBoasr, Habmogar0TH
OTIMCHIBAIOTXMMHYECKHIA SKCIIEPUMEHT 10 ITOJTYYCHHIO, COOMPAHHIO M PaCiO3HABAHHIO
KHCIIOPOJIa ¢ COOTIOJICHUEM MPABHII TEXHUKH O€30MaCHOCTH

23

I1. p.Ne3 «Ilomyuenue,
coOMpaHue U pacrio3HaBaHUE
KHCJIOPOa»

YpoK npakTuKym

PaGoratoT ¢ 1aboparopHbIM 000pPYJIOBaHUEM U HArpeBaTEIIbHBIMUA IPUOOPaMHU B
COOTBETCTBUU C MTPABUIIAMH TEXHUKH 0€30TIaCHOCTH. BBIMOIHAIOTIIPOCTEHIIIHE
npuéMbI 00paIeHusI ¢ Ta00PaTOPHBIM 000PYJIOBaHUEM: COOMPATH MPUOOP TS
HOJTy4YEHUS Ta30B, IIPOBEPSATH €r0 Ha TEPMETUYHOCTD U UCIIOJIB30BATh TSI OJIYICHUS
kucinopoaa.CoouparoT KHCIOPOI METOJOM BBITECHEHUS BO3/IyXa U PACIIO3HAIOT
ero.Ha0onaroT 3a CBOMCTBaMU BEILECTB U SBJICHUSMU, IIPOUCKOISITUMHE C
BenecTBaMu. OMHUCHIBAIOT XUMUYECKUH IKCIIEPUMEHT C MIOMOIIBIO0 €CTECTBEHHOTO
(pyccKoro uiv poJHOTO) sI3bIKa U si3bIKa XUMUU. COCTABISIIOT OTYET MO pe3yabTaTaM
TIPOBE/ICHHOTO YKCIIEPUMEHTA

24

OKcHUIBI

Ypok-uccnenoBanue

Bo1aenstor cylecTBeHHbIe IPU3HAKA OKCUAOB./{atoT Ha3BaHUs OKCHIOB TI0 UX
dopmynam.CocTaBasoT GOPMYIIbl OKCHIOB IO UX Ha3BaHUAM. XapaKTePU3YIOTTaKUX
IIPEJICTABUTENIEH OKCUIOB, KaK BOJA, YIVIEKUCIIBIM a3 ¥ HerameéHas U3BeCTh

25

Bonopon

Ypok ycBoeHUs
HOBBIX 3HAHUH

XapaKTepmyIOT COCTaB MOJICKYJIBI, (I)I/IBI/ILIGCKI/IC U XUMHYCCKHUC CBOﬁCTBa, MOJIYUYCHUC
H IIPUMCHCHUC BOI[OpOI[a.YCTaHaBHI/IBaIOT MNPUYUHHO-CIICACTBCHHLIC CBA3U MCIKIY
(I)I/I3I/I‘-IGCKI/IMI/I CBOMCTBAMH M CIIOCOOaMM CO6I/IpaHI/ISI BOIOpPOJa, MEKIY XUMHYCCKUMU




CBOMCTBaMH U €ro MMPUMCHCHHUCM.

26 [1.p. Ned «Ilomyuenue, Ypok-nipaktukym | PaGotaror ¢ mabopaTtopHbIM 000PYIOBaHHEM U HarpeBaTelIbHBIME IPHOOPAMHU B
coOupaHHe U pacro3HaBaHUE COOTBETCTBUU C IIPABUJIAMH TEXHUKH 0€30MacHOCTU. BRINOMHAIOT mpocTeiine
BOJIOPOIa» IIPUEMBbI 00paIlieHHs ¢ Ja00paTOPHBIM 000PYAOBaHUEM: COOMPATH IIPHOOP IS

MOJIYYCHHS Ta30B, IPOBEPATH €r0 HA TEPMETUYHOCTD U UCIIOIB30BATh IS MOJTYyYEHUS
BoJ10po1a.CoOnparoTBOA0PO METOJOM BBITECHEHHS BO3AyXa U
pacno3Hatorero.HabmroaaroT 3a cBoiicTBaMU BELIECTB U SBJICHUSMU, IPOUCXOAAIIUMUI
¢ BemecTBaMu. OMMCHIBAIOTXUMUYECKUNM SKCIIEPUMEHT C IIOMOIIIBIO €CTECTBEHHOTO
(pycCcKOTO MIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH. COCTaBIAIOT OTUYET MO pe3yJibTaTaM
MIPOBEJCHHOTO SKCIIEPUMEHTA

27 | Kucnoter Ypox ycBoeHust AHanu3UpPYIOT COCTaB KUCIOT.Pacmo3HalOTKUCIOTHI C TIOMOIIBIO HHIUKATOPOB.

HOBBIX 3HAHUU XapakTepu3yrT #NPEACTABUTENICN KHUCIOT: COJISIHYI0O W CEpHYIO.XapaKTEepU3YIOT

PacTBOPUMOCTH COCIMHEHHI C TIOMOIIBIO TAOJIUIIBI PACTBOPUMOCTH.
VYcraHaBIMBaKOT MPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXAY CBOWCTBAMHU COJISTHOM H
CEpHOM KUCJIOT ¥ 00JIaCTIMU X IPUMEHEHHUS.

28 | Commn VYpok-uccnenoBanue | XapakTepu3ylOT COJM KakK MPOAYKThl 3aMEIIEHUs BOJOPOJa B KHCIOTE Ha
MeTa1.3auchIBalOT  QopMynbl  cojiel 1o BajleHTHocTu.HaspiBatoT comu 1o
dbopmymnam.

Hcrons3ytoT Tabuily pacTBOPUMOCTH ISl XapaKTEPUCTUKH CBOMCTB coJieid. [IpoBoasT
pacy€Thl o hopmyrnam coJieid

29 |KomngecrtBoBelecTBa VYpoxk-uccnenoBanue | OOBSCHIIOTYTO TAKOE KOJUYECTBO BEIIECTBA, MOJIb, TOCTOSTHHAsT ABOTAJIpoO,

MOJISIpHAs Macca.

30 |Pemenue pacueTHBIX 3a7a4 Ypok- npaktukyMm | Pemiaror 3aaum ¢ UCMOJIb30BaHUEM MOHSATUH «KOJMYECTBO BEIIECTBA», «MOJIIPHAs
Maccay, «IOCTOSIHHAsE ABOTa/Ipo

31 |MonspHslii 00beM Ypok ycBoeHus OOBSACHSIOT YTO TAKOE MOJISIPHBIN 00BEM ra30B, HOPMAaJIbHbBIC YCIIOBUS. Permaror

ra3o00pa3HbIX BEUIECTB HOBBIX 3HAHUI 3a/1a4uM C UCIOJIb30BAaHUEM MOHATUN «KOJUYECTBO BEILIECTBA», «MOJISIPHAsI MAcCay,
«MOJISIPHBIN 00BEM ra30By, «IOCTOSIHHAA ABOTAIPO».

32 |Pacy€tpl MO0 XMMHUYECKUM Ypok ycBoeHus XapakTepusyloT KOJUYECTBEHHYIO CTOPOHY XMMHUYECKUX 0OBEKTOB U

ypaBHEHUSIM HOBBIX 3HAHUM nporeccoB. Pemiaror 3agaun ¢ UCHOIB30BaHUEM MOHSATUH «KOJMYECTBO BEIIECTBAY,

33 |Pacuérbl o XMMHUYECKUM VYPOK - IPaKTUKyM | «MOJISIpHAsl Macca», «MOJIIPHBIA 00bEM ra3oBy, «IO0CTOsIHHAss ABOTaapo»

ypaBHEHUSIM

34 |Bogma. OcHoBaHus Ypok-uccienoBanue | OOBICHIIOT YTO TAKOE «OCHOBAHUS, «IIEIOUYN», KKAYECTBEHHAS PEaKIUs»,

«uHAUKaTOpy». KinaccupuuupyoT OCHOBaHUS MO paCTBOPUMOCTH B BOJIC.
OnpenenstoT MpUHAAIEKHOCTH HEOPraHUYECKUX BEIIECTB K KJIacCy OCHOBaHUH 10
dbopmyre.

XapakTepusyloT CBOWCTBA OTJENIbHBIX IPEICTaBUTENCH




ocHoBaHUM. Mcrionb3yroTTadlnuily pacTBOPUMOCTH ISl OTIPECIICHUS] PACTBOPUMOCTH
OCHOBaHHUU.

35 |PactBopbl. MaccoBas omst VYpok perienus OOBACHAIOT YTO TAKOE «MACCOBAsi JA0JIsI PACTBOPEHHOTO BELLIECTBAY. Y CTAHABIMBAIOT
pacTBOPEHHOTO BEIIECTBA 3a7a4 aHaJIOTHH ¢ 00BEMHOM J0JICi KOMITOHEHTOB Ta30BOM cMecH. Penraror3amgaqn ¢
MCII0JIb30BAHUEM TOHATUN «MaccoBasi JA0JIsI 3JIEMEHTA B BELIECTBE, «MACCOBAst A0S
PacTBOPEHHOTO BEIIECTBAY, «00BEMHAS A0Sl Fa3000pa3HOTO BEIIECTBA
36 | ILp. Ne 5 «IIpuroroBneHue VYpok - npaktukyM | PaGotaror ¢ 1abopaTopHbIM 000pYyZOBaHUEM U HarpeBaTeIbHBIMU PUOOpPaMHU B
pacTBOPOB COJIEH ¢ UX COOTBETCTBUU C MPAaBUJIAMH TEXHUKH 0€30MacHOCTHU. BHIMONHAIOT pocTeiime
3aJaHHOM MACCOBOM J0JIEiD MpUEMBI 00pallieHust ¢ 1a00paTOPHBIM 000PYAOBAHUEM: C MEPHBIM IIHJIUHJIPOM, C
Becamu.HabmogaroT 3a cBoiicTBaMH BELLIECTB U SIBICHUSAMHU, TPOUCXOSIINMU C
BeniecTBaMu. ONMCHIBAIOT AKCIEPUMEHT C MIOMOIIBIO0 €CTECTBEHHOTO (PyCCKOTO MU
POJIHOTO) sI3bIKa U sA3bIKa XUMHUH. COCTaBISIOTOTUETHI MO PE3yIbTaTaM MPOBEJAEHHOTO
JKCIIEPUMEHTA
37 |O6o06menue u cucremaruzanus | O6oOmarommii ypok | O600mA0T U CUCTEMaTH3UPYIOT CBOM 3HAHUS 10 TeMe: «BakHelnve mpeacTaBuTeNn
3HaHUM No TeMe: «BaxHeimne HCOPraHN4YCCKNUX BCIICCTB. KommuecTBeHHBIE OTHOIIIEHUST B XUMUW). HpI/IMeHSIIOT Ha
IIPEACTABUTEIIN IPAaKTUKE paHee U3y4eHHBbIN MaTepual, padoTas 1o TpynnaM ¢ 3aJaHUsIMU Pa3HOTO
HEOPraHMYECKUX BEILECTB. YPOBHS CITOKHOCTH
KonnuecTBeHHBIE OTHOIIEHUS B
XUMUU
38 |K.p.Ne2 no teme: «BakHeitmme Ypok —koHTpoas | [IpumMeHSIOT Ha MpaKTHKE paHee 3YUYCHHBI MaTepual, padoTas 1o Tpymmam ¢
MIPEACTABUTENH 3HaHUU 3a/laHUSIMU Pa3HOTO YPOBHS CJII0)KHOCTH, BBITIOJIHSAIOT KOHTPOJIBHYIO paboTy.
HEOPraHMYECKUX BEIECTB.
KosnnuecTBeHHbIE OTHOIIEHUS B
XUMUU
39 | Okcunsl:knaccuduxanus u Ypok ycBoeHHs OOBACHAIOT YTO TaKO€ HECOTIEO0Pa3yIOIINe OKCHIBI, COJIe00pa3yIoIIue OKCUIBI,

CBOMCTBA

HOBBIX 3HAHUH

OCHOBHBIE OKCH/IbI, KUCJIOTHBIE OKCHUIbI. XapaKTePU3YIOTOOIINE XUMUYECKHE
CBOMCTBA COJI€00Pa3YIONINX OKCUAOB (KUCIOTHBIX M OCHOBHBIX)
CocraBisioTypaBHEHHS peakluii ¢ ydyactTueM okcuaoB. Habmronaror u
OTIMCHIBAIOTPEAKIIUH C YIaCTHEM OKCHUIOB C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) sA3bIKA U sI3bIKa XUMUU.[IpOBOAAT ONBITHI, OATBEPAKAAIOIINE XUMHUECKHE
CBOMCTBa OKCHUJIOB C COOIOJICHHEM MPABUIJI TEXHUKH 0€30MaCHOCTH
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OcHoBaHU: KITacCU(PUKAIIHS
HCBOWCTBA

Ypok-uccienoBaHue

CocTaBisroTypaBHEHHS peakluid ¢ ydacTueM ocHoBaHmid. Habmonaor u
OTMCHIBAIOTPEAKIIMY C YUaCTUEM KUCIIOT C IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO WU
pOI[HOFO) A3bIKA U A3bIKa XI/IMI/II/I.HpOBOI[}IT OIIBITHI, NOATBECPIKAAOINEC XUMHUYCCKUC
CBOMCTBa OCHOBAaHM, C COOJIIOIEHNEM TIPABUJI TEXHUKU OE€3011aCHOCTHU

41 |Kucnotsl. Knaccuduxanus Ypoxk ycBoeHHs XapaxkTepu3yroTooire XuMHiecKkue cBoiicTBa kucaoTCocTaBIsAI0OTYpaBHEHUS
KHUCIIOT HOBBIX 3HAHUM pEaKUUiA C y4aCTHUEM KHCIIOT.
42 |CoiicTBa KUCIIOT KomOunupoBanubiii | HabaronaroT 1 oNUCBHIBAOTPEAKIUU C yYACTUEM KUCIIOT C HOMOIBIO €CTECTBEHHOTO
YpOK (pyccKOT0 MIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHUH.
[TpoBOAAT OMBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, C COOTIOICHUEM
IIPAaBWJI TEXHUKH 0€3011aCHOCTHU
43 |Knaccudukanus coye Ypok ycBoeHus PaznuuaroT NOHATHS «CPEHUE COJINY, KKUCIIBIE CON», KOCHOBHBIE COJIN.
HOBBIX 3HAHUM
44  |CpoiicTBa coyei KomOuampoBaHHbIN | XapaKTepU3yIOT 00IIMe XUMUUYECKHE CBOMCTBA cojiel. COCTaBIISIFOTypaBHEHHUSI
YpOK peakuuii ¢ yaactuem coJieid. HaGmroqaroT U OMMChIBAIOTPEAKIIUN C YIACTUEM COJIEH C
TTOMOTIIHIO0 €CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) SI3bIKA U sI3bIKA XUMHH. [IpoBOIAT
OTIBITHI, TIOJITBEPKAAFOIINE XUMHUECKHE CBOMCTBA COJIeH ¢ COOIOICHUEM TTPaBUIT
TEXHUKH 0€30MacHOCTH
45 |I'enetnueckas CBS3b MEXKIY Ypok ycBoeHus XapakTepu3yroT MOHITHE «TE€HETUYECKUI Py, NImoCTpupyrOTTeHETUYECKYIO
KJIaCCaMH HEOPraHUYECKUX HOBBIX 3HAaHUH B3aUMOCBS3b MEXAY BEIIECTBAMM:
BEILIECTB IIPOCTOE BEILECTBO — OKCUJI — I'MJIPOKCUJT — COJIb. 3AMMChIBAIOT YPABHEHUS
peaxiuii, COOTBETCTBYIOIINX MOCIEA0BATEIBHOCTH («IETOUYKE») MPEBPAILEHUI
HEOPraHWYECKHUX BEIECTB Pa3JIMYHBIX KIIACCOB.
46 | IL.p. Ne 6 «Pemenne VYpox - nmpakTukyMm | Ydarcst oOpamarhcs ¢ 1abopaTtopHbIM 000pYI0BAaHUEM M HArpeBaTEIbHBIMHU
JKCIIEPUMEHTAJIbHBIX 3a7a1)» npuOopaMu B COOTBETCTBUH C MPaBHIIAMU TEXHUKU 0€30MaCHOCTH,PAcIiO3HABAThH
HEKOTOPBIE aHUOHBI M KaTHOHBL. Ha0mro1at0T CBONCTBA 3NIEKTPOIUTOB U
MPOUCXOSIINE C HUMU siBIeHUA. HaOmo1a10T ¥ ONMUCHIBAIOTPEAKIINH C Y4aCTHEM
AJIEKTPOJIUTOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKA
XUMUU. POPMYIUPYIOTBBIBOJIBI IO pe3yJbTaTaM IPOBEACHHOIO 3KCIEPUMEHTA
47 |O06o6menue u cuctemarmzanus | Odoo6maromuit ypok | O000MIAIOT M CHCTEMATH3UPYIOT CBOU 3HAHUS MO TeMe: «OCHOBHBIE KIIACChI
3HaHu# 110 TeMe. «OCHOBHBIE HEOprannm4eCcKux COEIUHECHUI. HpI/IMeHSII-OT Ha IpaKTUKE paHee H3yquHLII71
KIACChI HCOPTaHMICCKIX MmatepHal, paboTas Mo rpynnam ¢ 3aJaHUSIMU Pa3HOTO YPOBHSI CJIOKHOCTH
COCTMHEHU I
48 | K.p. Ne3 mo Teme: Ypok —koHTposst | [IpuMeHsIOT Ha MpakTHUKE paHee N3YUYEHHBIN MaTepual, padoTas Mo rpyImnaMm ¢

«OCHOBHBIC KIIACCHI

3alaHUSIMU pa3HOro ypoBHs CIIOKHOCTH, BBIITIOJHAOT KOHTPOJIbHYHO pa60Ty.




HEOPraHu4eCKUuxX
COEIMHEHUI

49 EcrecTBennsie cemelnicTBa VYpox ycBoeHusi | OOBSACHSIOT MPU3HAKH, TO3BOJISIONINE OOBETUHATH TPYIIIBI XUMUYECKUX JIEMEHTOB B
XUMHUYECKUX DIEMEHTOB. HOBBIX 3HAaHUHI €CTECTBEHHbIE ceMelicTBa. PacKphIBalOTXUMHUYECKUI CMBICH (3TUMOJIOTHIO) Ha3BaHUM
AmpoTEpHOCTH €CTECTBEHHBIX CEMENCTB
ApPryMEHTUPYIOT OTHOCUTEIBLHOCTh Ha3BAHUS «MHEPTHBIE T'a3bl»
OOBACHSIOT YTO TaKoe «aM(poTepHble coequHeHus». Habmronaotu
OTMCHIBAIOTPEAKIIMI MEK/y BELIECTBAMH C IIOMOLIBIO PYCCKOTO (POJIHOTO) sA3bIKA U
A3bIKa XMMUU. XapaKTepU3yIOTABOWCTBEHHBIN XapakTepe CBOMCTB aM(POTEPHBIX
OKCHUJOB U TUIPOKCUJIOB.IIpOBOIAT OMBITHI MO MOJTyYEHUIO U TIOITBEPKICHUIO
XUMHYECKUX CBOMCTB aM(OTEPHBIX OKCUAOB U THUJIPOKCHUJIOB C COOJIIOIEHUEM TPaBUIT
TE€XHHUKH 0€30M1aCHOCTH.
50 | Orkpertue/l. Y. MenneneeBbM Ypok ycBoeHHs Paznuuator ecTecTBEHHYIO M HCKYCCTBEHHYIO KJIacCU(PHUKAIIH.
[Tepuonnueckoro3akona HOBBIX 3HAHUU AprymeHTupyroT otHeceHne llepuoandeckoro 3akoHa K €CTECTBEHHOM
kiaccupukanuu. MoienupyroT XuMHU4YeCKHe 3aKOHOMEPHOCTH C BBIJICJIEHUEM
CYILIECTBEHHBIX XapaKTEPUCTHUK 0OBEKTa U MPEJICTABIEHUEM UX B IPOCTPAHCTBEHHO-
rpaduyeckoil MM 3HaKOBO-CUMBOJINYECKON opme

51 | OcHOBHBIE CBEACHHUS O VYpok ycBoeHus | OOBACHSIOTYTO TAKOE IIPOTOH», KHEUTPOHY, «AJEKTPOH», «XUMUUYECKHUHA JIEMEHT,

CTPOEHUHU aTOMOB. HOBBIX 3HAHHUM «MaccoBo# yncio». OMmuchIBalOTCTPOSHHE sIpa aToMa UCoab3ys Ileproanyueckyro
cucteMy xumuueckux snemeHToB [1. 1. Menneneera.llonydaror nadpopmanmro no
XUMUU U3 Pa3JINYHBIX HCTOYHUKOB, aHAITM3UPYIOTEE.

52 |CTtpoeHue dIEeKTPOHHBIX VYpok- OOBACHSAIOTUTO TAKOE ICKTPOHHBIN CIION WIIM SHEPreTHUYECKUN ypoBeHb. COCTaBISAIOT
YPOBHEN aTOMOB XMMHUUYECKHUX UCCJIEI0BAHUE CXEMbI pacipe/esIeHUs AIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOU 000J104Ke
aneMeHTOB No«Nel-20 B TIC /1.

. Menneneena.

53 |Ilepuoauueckuii 3aKoH Ypok- PackppiBatoT ¢puznueckuil CMbICT: TOPSAKOBOIO HOMEPAa XUMHUUYECKOTO 3JIEMEHTA,
J1. 1. MennieneeBa u cTpoeHue UCCIIEeI0BaHUE HOMEpA MepuoJa U HoMepa IrpyIIibl.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHUSI METAJUTMYECKUX U HEMETAITTNYECKUX

CBOMCTB XMMUYECKHX AJIEMEHTOB U UX COCIMHEHUI B IEPHOJIAX U TPYIIIax

54 | XapakTepucTUKa XUMHUYECKOTO Ypoxk- XapakTepu3yroT XUMUYECKUE 3JIEMEHThI 1—3-T0 MepUOA0B MO UX MOJI0KEHUIO B
2JIEMEHTA HAa OCHOBAHUM €TI0 VICCIIEZIOBAHNE ITepuoanueckoit cucreme xumudeckux auemeHToB 1. 1. Menneneesa.
nosioxkeHus B [lepuognyeckont ApPryMEHTHPYIOT CBOWMCTBA OKCHAOB U TMIPOKCHIOB METAJUIOB U HEMETAIIOB
CHUCTEME IIOCPEICTBOM YPaBHEHUN PEaKLUN

55 | XapakTepucTHKa XUMUYECKOTO YPOK-IpakTUKyM

9JICMCHTA HAa OCHOBAHHH €TI0




nosnoxeHus B [lepuoauaeckoi
CUCTEME

56

3nauenue Ilepuoanueckoro
3akoHa u Ilepuoanueckoii
CUCTEMBI XUMHNYCCKUX
anemeHTOB J[. . Meneneera

Ypok-
UCCIIEJIOBaHKE

OnpenensroTUCTOYHUKN XuMudeckoi napopmanuu.[lorydaror HE0OX01UMYIO
uH(OpMAIHIO U3 PA3IMYHBIX HCTOYHUKOB, aHAJTU3HPYIOTEE, 0(OPMIISIIOT
WHGOPMAITMOHHBIN TIPOIYKT, IPE3CHTYIOT €0, BEAYTHAYIHYIO TUCKYCCHIO,
OTCTAWBAIOT CBOIO TOYKY 3PCHHUS

57

HNonnasg xuMudeckas CBsI3b

Ypok-
HCCIeI0OBaHUE

OOBACHAIOT YTO TAKOE MOHHAs CBSA3b, HOHBI. XapaKTepPU3yIOTMEXaHU3M 00pa30BaHus
MOHHOM cBsi3U. COCTABIISIIOTCXEMBI 00pa30BaHUs HOHHOM CBsI3H. Mconb3ytoT
3HaKOBOE MojieirpoBaHue. OnpeaenstoT TUIl XUMUYECKOU CBSI3H 10 (hopMyIie
BeliecTBa. [ [puBOAST MpUMeEpHI BEIIECTB C MOHHOM CBSI3bI0. Y CTAHABIIMBAIOT
IIPUYMHHO-CIICCTBEHHBIE CBSI3M MEK/1y COCTAaBOM BEILIECTBA U BUJIOM XMMHUYECKON
CBSI3U, MEXy HOHHOM CBS3bI0 U KPUCTAJUINYECKUM CTPOEHUEM BEIECTBA,MEKTY
KPUCTAJINYECKUM CTPOCHHEM BEIIeCTBA U €ro (PM3NYECKUMU CBOMCTBAMHU

58

KoBanenTHas xummueckas CBS3b

Ypok-
HccleI0BaHue

OOBACHSIOT UTO TaKOE KOBAJICHTHAS CBSI3b, BAICHTHOCTh. COCTABIISIOT CXEMBI
00pa3zoBaHus KOBAJICHTHON HEMOJAPHON XUMHUECKOU CBsI3U. MICIONB3yIOT 3HAKOBOE
MO/ICTTUPOBAHHUE.

OnpeaensoT THI XUMHYECKOU CBSI3U MO (hOpMYJIe BEIIECTRA.

[IpuBoaaTIPHMEpPHI BEIIECTB C KOBAJICHTHOM CBA3bI0. Y CTaHABIMBAIOT IPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXK/ly COCTABOM BEILIECTBA U BUJIOM XUMHUYECKOH CBSI3HU, MEKTY
KOBAQJICHTHOM CBSI3bI0 M KPUCTAJIUIMYECKUM CTPOCHHEM BELIECTBA, MEKIY
KPUCTAJUTMUECKUM CTPOCHUEM BEIIECTBA U €ro (GPU3NYECKHUMH CBOMCTBAMU

59

KopanenTHas [IoJsIpHasa
XHUMHNYCCKas CBA3b

VYpok-
UCCIIEJIOBaHKE

OOBACHAIOT YTO TaKOE KOBAJICHTHAs MOJISIPHAsI CBSI3b, DJIEKTPOOTPULIATEIBHOCTD,
BO3rOHKa Ui cyonmumanusi. CoCTaBiISIOT cXeMbl 00pa30BaHUsl KOBAJIEHTHOM
MOJIAPHON XMMHUYECKOH CcBs3U.VICIONB3YIOT 3HaKOBOE MOJICIIUPOBAHHE.
XapakTepu3yloTMEeXaHu3M 00pa30BaHUs MOJSPHON KOBAJICHTHON

cBs13u. OnpeensaoTTUIl XMMUYECKOH cBsi3u Mo (hopmyne Bemiecta.llpuBoast
IPUMEPHI BEIIECTB C KOBAJIEHTHON MOJISIPHOM CBSA3bIO. Y CTAHABIMBAIOT MPUYUHHO-
CJIEICTBEHHBIE CBS3U MEK/y COCTAaBOM BEIIECTBA U BUIOM XUMHUUYECKOM CBSI3U, MEKITY
KOBAJICHTHOM CBSI3bI0 M KPUCTAINTMYECKUM CTPOCHUEM BEIIECTBA, MEXKIY
KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA U ero GU3nIecKUMU

cBoiictBamMu. CocTaBnsAt0T(HOPMYIBI OMHAPHBIX COSAMHEHUI 10 BAJIGHTHOCTH U
HAXOJST BaJIGHTHOCTHU DIIEMEHTOB 10 (hopMyiie OMHAPHOTO COETUHEHUSI.

60

Merannnyeckas XuMHYECKas
CBA3b

Ypok-
HccIe0BaHue

OOBSACHSIOT YTO TAKOS METAJIINYCCKAS CBS3b.
CoCTaBIAIOT CXEMBI 06pa3OBaHI/ISI METATHUECKON XUMHUUECKOM




cBsA3M.}cro1p30BaTh3HAKOBOE MOJIEIMPOBAHNE. XapaKTEPU3YIOT MEXaHU3M
00pa3oBaHus METAITMYECKON CBS3H.

OnpenensiroT TN XUMUYECKOH cBs3H 10 (hopmyiie BeniecTBa. [IpuBoAsT mpuMepsl
BELIECTB C METAJNINYECKON CBS3bI0. Y CTAHABIMBAIOT IPUUMHHO-CJIEICTBEHHBIE CBA3U
MEXJ1y COCTaBOM BEILIECTBA U BUIOM XUMHUYECKOH CBSI3U, MEXTy METAILTINYECKON
CBA3BIO U KPUCTAJUIMYECKUM CTPOCHUEM BEIECTBA, MEXAY KPUCTAUINYECKUM
CTPOCHHEM BEIIECTBA U €r0 (PM3NYECKUMHU CBOHCTBAMH.

61 | CrereHb OKUCIICHUS Ypok ycBoeHuss | OOBSICHSIOT YTO TAKOE «CTEIIEHb OKUCIICHUS», «BAICHTHOCTDY.
HOBBIX 3HaHUN | CocTaBisAlOT (QopMynbl OMHAPHBIX COEAMHEHWH Ha OCHOBE o00Iero crocoba ux
Ha3BaHUM.
CpaBHUBAIOTBAJICHTHOCTh U CTEIICHh OKUCJICHHS. PacCUMTHIBAIOT CTETICHH OKUCIICHUS
1o opmyITaM XUMUYECKHX COCTMHCHHH
62 | OKHCITUTEIIBHO- Ypok ycBoeHust | OOBSCHSIOT YTO TaKOE€ OKHCIMTEIHLHO-BOCCTAHOBHUTEIBHBIC PEAKIIUH, OKHCIUTEIb,
BOCCTaHOBHTEILHBICPCAKITII HOBBIX 3HAaHWH | BOCCTAHOBUTEIb, OKHCIICHUE, BOCCTAaHOBJICHUE.
Knaccudumupyror  XuMu4YecKHe peakiuidi 10 TPU3HAKY «U3MEHEHHE CTeTeHel

63 |OxucITUTENHHO- VYPpOK - MPaKTHKYM | OKUCIICHUS SJIEMEHTOBY.

BOCCTaHOBHTEJIHHBIC PCAKIIHH Omnpenenstor OKUCJIMTETh ¥  BOCCTAHOBUTENb, TMPOIECCHI  OKHCICHUS U
BOCCTaHOBJICHUSI.

64 |O06001IeHNEe U cUCTEMATU3 AN O0600marommii O6o006maroT u cucreMatu3upyroT cBou 3HaHus 1Mo Teme: «I13 u [ICXD» u «CtpoeHue
3HaHui 1o Temam: «I13 u YPOK semectsa. OBPy. [IpuMeHSIOT HA MPaKTUKE PaHee U3YdEHHBINH MaTepyua, padoTas 1o
HCX5» n «CtpoeHue BerecTsa. rpynmaM ¢ 3aJIaHAsIMU Pa3HOTO YPOBHS CI0KHOCTH
OBP»

65 | KonrponpHas pabota o temam: | Ypok —KoHTpoJs | [IpuMeHsIoT Ha nmpakTUKe paHee M3y4eHHBIN MaTtepual, paboTas Mo rpymmnam ¢

«13 u IICX2» u «CtpoeHue 3HAHUM 3a/IaHUSIMU PA3HOTO YPOBHS CJI0KHOCTH, BBITIOJHSIOT KOHTPOJIBHYIO PaboTy.
Beniectsa. OBPy

66 | Pemenue pacueTHbIxX 3a1a4 Ypok - npakTukyM | Pemraror pacuerHble 3a1aun.

67 - | moBTOpEeHUE Ypok — [IpuMeHsIOT Ha MpaKTUKE paHee W3YUYEHHBIN MaTepual, paboTas Mo rpyrmmam ¢

68 MOBTOPEHUS 3a/IaHUSIMU PA3HOTO YPOBHS CII0O)KHOCTHU




TemaTn4eckoe IJIAHUPOBAHHUE - 9 kaacc

Ne Tema ypoka dopma Buabl yueOHOM neATeIbHOCTH
n/n OpraHu3auuu
YpPOKa
1 Knaccudukarus VYpoxk ycBoeHus | XapaKTepu3yHOTOKCUIbI, THAPOKCUIBI (OCHOBAHUS, aM(POTEPHBIE TUIPOKCHIBI,
HEOpPraHWYECKUX BEIIECTB U UX | HOBBIX 3HAHUW | KHCIIOPOACOAEPIKAIINE KUCIOTHI) M COJIU IO TJIaHy: COCTaB, CIIOCOOBI 00pa3oBaHUs
HOMEHKJIaTypa Ha3BaHUU, XapaKTepHbIE CBOMCTBA U nosiydeHue. KimaccupuuupyroT OKCUIbI, THAPOKCHIBI
(ocHoBaHwMs1, aM(OTEPHBIC THIPOKCUIBI, KHCIIOPOICOACPKAIINES KUCIOTHI) M COJIH TI0
Pa3IMYHBIM IPU3HAKAM. Y YaTCs MOATBEPKIATh XapPAKTEPUCTUKY OTIIEITbHBIX
Mpe/ICTaBUTENICH KJIaCCOB HEOPTaHUYECKHX BEIECTB YPAaBHEHUSIMH COOTBETCTBYIOIITHUX
peakuuii. PaCKpbIBatOTB3aUMOCBSI3b MEXKY KIIACCAMH HEOPraHUYECKUX COCUHEHUH, KaK
T€HETHYECKYIO
2 Knaccudukanus xumuueckux | Ypok ycBoeHHs | OOBSCHAIOTHOHATHS «XUMUUYECKASI PEAKIIUS», «PEAKIIUA COSTUHEHUS», «PEaKIIUN
peaKuuii Mo pa3Iu4yHbIM HOBBIX 3HAHUH | Pa3I0KCHUS», «PEAKIIHN 00OMEHay, «PeaKIIH 3aMEeIICHU», «PEaKIINd HEUTpaTn3amim,
OCHOBaHMSIM «OK30TEPMUYECKUE PEAKIIUIY, «IHIOTEPMHUECKHE PEAKITUN», «OOPATUMBIE PEAKITHI,
3 Bxognas nuarnoctudeckas YPpOoK KOHTPOJIS | «HEOOpaTUMbIE PEAKIIUN», OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUNY, «TOMOT'€HHBIE
paborta 3HAHUH pEAKIUN», «KT€TEPOTCHHBIE PEAKIIUNY, «KATATUTHYECKUE PEAKIIUNY, KHEKATATUTUYECKUE
peaKIuny, «TeTIoBOM 3(dHEKT XUMHIECKON peakium». KitaccupumupyroT XuMHaecKue
PEAKIUH MO PA3TUYHBIM OCHOBAHUAM. ONIPEEAIOT OKUCIUTENb U BOCCTAHOBUTED,
MPOLIECCH OKUCICHUS U BOCCTAHOBJICHHS.
Hab6mrogaroT u onuchIBalOTpEAKIMKM MEX Ty BEIIECTBAMHU
4 IlousTtue o ckopocTu Ypok — OOBSACHSIOT YTO TAKOE «CKOPOCTh XHMUYSCKOUN peakum». ApryMEHTHPYIOTBBIOOD ¢AMHUIL
XUMHUYECKON PEaKIUU. HCCIICIOBAHUE [M3MEPEHHUS. Y CTaHABIMBAIOTIPUYNHHO-CIEICTBEHHBIE CBSI3U BIMSHUS PA3TUYHBIX
5 Karamns (haKTOPOB HA CKOPOCTh XMMHUYECKUX peakiuii. HaOmroaaroT 1 omuChIBalOTPEAKIIMA MEXKTY
BEIIIECTBAMH C TIOMOIIBIO PYCCKOTO (POJHOTO) sI3bIKA U sI3bIKa XUMHHU. [IpOBOASITOIIBITHI,
MOTBEPIKIAIONINE 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIMK OT PA3IMYHBIX (PaKTOPOB
6 DJIEKTPOJIUTHYECKAS Ypoxk - XapakTepu3yroT OHSITHUS «AJIEKTPOIUTHYECKAS TUCCOTAAIUSY, «IJIEKTPOITUTHI»,
JHCCOLUAIS HCCICAOBAHUE | «HEAICKTPOIUTHIY. Y CTaHABINBAIOTIPUUYMHHO-CICICTBCHHBIC CBI3U MKy IIPUPOI0H
3IIEKTPOJIUTA U CTENEHBIO €T0 IUCCOIUAIMU. Y CTAHABIMBAOTHPUYNHHO-CJIEJICTBEHHBIE
CBSI3U MEXy TUIIOM XUMUYECKOH CBA3H B AJICKTPOIIMTE U MEXAHU3MOM €r0 JUCCOLIMALIH.
7 OCHOBHBIE TIOJIOKEHUS Ypok ycBoeHus | XapakTepHU3YIOT MOHATHUS «CTEMEHb AUCCOIHAINNY, «CHIIbHBIE SJIEKTPOIUTHIY, «cladbie

TEOPUHU AIIEKTPOJIUTHIECKON
muccoraruu (TD]T)

HOBBIX 3HAHUH

3IEKTPOJIUTBI», «KKATUOHBDY, «AHHUOHBI», «KUCIOThDY, «OCHOBAHUSD,
«conm».CoCTaBISAIOTYPABHEHHUS 3JIEKTPOJIUTUUECKONW JUCCOIMAIIMU KUCIOT, OCHOBAaHUHN U
COJIEH.

I/IJ'I.IIIOCTpI/Ipy}OTHpI/IMepaMI/I OCHOBHBIC ITOJIOKCHUS TCOPUHN 3J'ICKTpO.HI/ITI/I‘-IGCKOI71




JUCCOLMALIUN.
Pa3nnyaroTKOMIIOHEHTHI I0KA3aTeNbCTB (TE3UCOB, APTYMEHTOB U (DOPMBI JI0Ka3aTeILCTBA)

8 [Xummueckue cpoiictBa kucioT | KomOmampoBan | XapakTepH3yHOTOOIIHE XUMUYCCKHE CBOMCTBA KUCIIOT C MO3UIUI TCOPHH
B cBete TOJ] HBIN YPOK EKTpONIUTHYECKON nuccounanuu. CocTaBiIsIOTMONIEKYISIPHBIE, ITOIHbBIE U
COKpAILEHHbIE HOHHBIE YPAaBHEHUS PEaKLMi C y4acTUEM KUCIOT. APryMEHTUPYIOT
BO3MO’KHOCTb IIPOTEKAHUS PEAKLMI C y4aCTUEM KHMCIIOT HAa OCHOBE IpaBuiia beprose u
9 [XuMHUeCKHE CBOMCTBA KHCIOT Ypok- psiia aKTUBHOCTH MeTaJIJIOB. [IpOBOISITONBITHI, TTOATBEPKIAIOINE XMMUYECKUE CBOMCTRA
B cBeTe TOJI MPAKTUKYM KHUCJIOT, ¢ COOJIIOZICHNEM MpaBWIl TeXHUKH Oe3zonacHocTu. Habmonator u
OTMCHIBAIOTPEAKIIUY C YUaCTUEM KHCJIOT C TIOMOIIBIO PYCCKOT0 (POJHOIO) S3bIKa U
SI3bIKA XUMUHU
10 Xumuueckue cBoiictBa | KomOunupoBan | CocTaBiIsIIOT MOJIEKYJISIPHbIE, MTOJTHBIE U COKpAIllEHHbIE HOHHBIE YPaBHEHUS peaKlIUii ¢
OCHOBAHMH B CBETE TEOpHUHU HBI YPOK y4acTHEM OCHOBAaHHMM. APryMEHTHPYIOTBO3MOKHOCTh MPOTEKAHUS PEAKIINI C y9acTUEM
PIIEKTPOJUTHYECKON OCHOBaHUH Ha OCHOBE npasuiia beprosute. [IpoBOAATOMNBITHI, TOATBEPKAAOIINE
ITUCCOMANN XMMHYECKHE CBOMCTBA OCHOBAHMI, ¢ COOIIOIEHNEM MTPaBUIJI TEXHUKH 0€30MaCHOCTH.
HabmtoaroT u onuchIBalOTPEAKIINH C YYaCTHEM KHUCIIOT C IIOMOIIBIO PYCCKOTO (POAHOTO)
A3BIKA U s13bIKa XUMHH
11 Xumuyeckue CBOWCTBA coJiel B | YPOK yCBOCHHS | XapaKTepHU3YIOT 0OIINE XMMUYECKHUE CBOMCTBA COJICH C MO3HIUI TEOPUHU
CBETE TEOPUH | HOBBIX 3HAHUM | AJIEKTPOIUTUYECKON Aucconnanuu. CoCTaBISIOTMOJIEKYIISPHBIE, MOJHBIE U COKPAIEHHbIE
PIEKTPOIUTHICCKOM HOHHBIE YPAaBHEHUS PEAKIIUM C y9aCTHEM COJIeH. APryMEeHTHPYIOTBO3MOKHOCTD
MUCCOLMalun IIPOTEKAHUs PEaKLUi C ydacTUEM cOJied Ha OCHOBe paBuiia beproie. [IpoBoasT onbIThl,
MOJITBEPIKIAIOIIIE XUMUYECKIE CBOMCTBA COJIeH, ¢ COOII0OACHUEM MTPaBUII TEXHUKU
0€30MacHOCTH.
Habmroaror u onuchIBalOTpeakIuy ¢ y4aCTHEM COJIEH ¢ MOMOIIBIO0 PYCCKOTO (POJIHOTO)
A3BbIKA U 3bIKa XUMUH
12 | [lonsiTHE O TUAPOIU3E CONCH KomOunupoBan | YcraHaBIMBarOT 3aBUCUMOCTh MEXKIY COCTAaBOM COJIM U XapaKTEpOM T'HAPOIIU3a.
HBII YpOK AHanu3MpYyIOT Cpeay pacTBOpPa COJIU C MOMOUIbIO HUHAMKATOPOB. IIpornosupyrortun
TUAPOJIM3A COJIM HA OCHOBE aHau3a ero GopmMysibl
13 | ILp. Ne 1. Pemienue Ypoxk - VYyarca oOpamarbesi ¢ 1a00paTOpHBIM 000PYIOBAHUEM U HArpeBaTeNIbHBIMU MPUOOpaMu
AKCIIEPUMEHTAIIbHBIX 3a7a4 110 MPaKTUKyM B COOTBETCTBMM C TMpaBWIaMH TeXHUKH Oe3omacHocTu.HabmomaroT  cBoiicTBa
TeMe «DNEKTPOTUTHYECKas ANEKTPOJIUTOB U MPOUCXOANINX ¢ HUMHU siBIeHUN. HaOmronaroT U ONuChIBAaIOTPEAKIIUN C
JMCCOLIAALIUS y4acCTHEM 3JIEKTPOJUTOB C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJIHOTO) sI3bIKa U
sI3bIKa XUMUU. POPMYIHPYIOT BBIBOJIBI 110 PE3YJbTATaM IPOBEJEHHOTO SKCIIEPUMEHTA
14 O6o06uieHne n Ypok O060011at0T U CUCTEMATU3UPYIOT CBOM 3HAHUS 110 TeMe: « XMMHUECKUE PeaKkIvy B

cHCTeMaTHu3amys 3HaHUu| 110

000011eHUS U

PacTBOpPAX SJICKTPOJIUTOB). HpI/IMCHHIOT Ha MMPAKTUKEC paHCC I/IByIICHHBII\/'I Marcpuall,




TeMe «XUMHUYECKUE PEAKIIUU
B pacTBOpPax 3JEKTPOJUTOB)

cUCTEMAaTHU3aIu
U 3HAHUH

paboTas 1o rpymnmnam ¢ 3aJaHUSIMUA Pa3HOTO YPOBHS CIOKHOCTH

15

K.p.Ne 1 o Teme
«XUMHYECKUE PEAKIUU B
pacTBOpax dIEKTPOJIUTOB)

YPOK KOHTPOJIA

[IpumeHsIOT Ha IpaKTUKE paHee N3YYEHHBIN MaTepual, padoTas Mo rpymmam ¢
3aJaHUSIMU PA3HOTO YPOBHS CIOXKHOCTH, BBITIOJNHSIOT KOHTPOJIBHYIO padoTy.
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0011251 XapaKkTepUCTUKa
HEMETaJUIOB

VYpok —
UCCIIE/IOBaHKE

OOBACHSIOT UTO Takoe HeMeTauibl. CpaBHUBAIOT aJNIOTPOITHBIE BUIOM3MEHEHHUS
KHUCIIOPOJia. PacKpbIBaTbIPUYUHBI AJITIOTPOTIHH.

XapakTepu3yrT XUMHUECKHE AJIEMEHTBI-HEMETAIIIBI ¥ TIPOCTHIC BEIICCTBA-HEMETAJIIIBI:
cTpoeHue, Pu3nIecKue u XUMHYECKHE CBOMCTBA HeMeTallI0B. OOBSICHSIOT 3aBUCHMOCTD
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB AJIEMEHTOB-HEMETAJIJIOB OT MIX ITOJIOKCHUS B
Ileproanyeckol cucteMe XUMUYECKUX 3JIEMEHTOB
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Oomas
XapaKTepUCTHUKA 3JIEMEHTOB
VIIA rpynnsl — rajoreHoB

Kombunuposan
HBIN YPOK

XapakTepu3yioT CTpOeHHE, PU3NICCKHE U XUMHUICCKHE CBOKMCTBA, TTOJTYICHUE U
MIPUMEHEHHE TAJIOTEHOB B TUTAaHE OOIIETr0, 0COOCHHOTO M €IMHUYHOTO. Y CTAaHABJIMBAIOT
MIPUYUHHO-CJICICTBEHHBIC CBSI3M MEXKIy CTPOCHHEM aToMa, XMMHUYECKO# CBS3bI0, TUIIOM
KPUCTAJUTMYECKOM PEMETKH rajJoreHoB, X (PHU3NYECKUMH U XUMUYECKHUMH CBONCTBAMHU
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CoeanHeHus rajJoreHoB

Ypok ycBoeHus
HOBBIX 3HaHUHI

XapakTepu3ylT CcOCTaB, (U3UYECKHE ¢ XUMHUYECKHE CBOWCTBA, TOJydeHHUE |
IPUMEHEHHUE COEJMHEHUN TaJloOTEHOB C UCIOJIB30BAaHHUEM PYCCKOTO (POAHOIO) Si3bIKa U
A3bIKa XUMUH.

HasbiBatoTcoequHeHusi rajaoreHoB Mo (opMmylne M COCTaBIAIOT (GOpMYNIbl MO HUX
HA3BaHMIO. Y CTAHABIUBAIOT MPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY XMMHUECKON CBS3bIO,
TUTNIOM KPUCTAJNIMYECKONW PpEUIEeTKH COEAUHEHUN TajoreHoB, HX (QU3UYECKUMH U
XUMHYECKUMHU CBONCTBAMHU.

[TpoBoasT, HAOMIOJAIOT M OMUCHIBAIOTXUMUYECKUN HKCHEPUMEHT IO PaClO3HABAHUIO
TaJIOT€HU]I-MOHOB CCOOJTIOIEHUEM TIPABUIT TEXHUKU OE30MaCHOCTH.

BrinonHsAoTpacyeTsl 10 XUMUYECKUM (OpMyJIaM U ypaBHEHUSIM pPeakiuil, IPOTEKAOIINX
C yJacTHeM COEIMHEHUH raJoreHOB
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[L.p.Ne 2.«M13yueHue cBOMCTB
COJISTHOM KHCIIOTBI»

Ypok-
MPAKTHKYM

VYyarcaoOpamarbest ¢ 1a00paTopHbIM 000pYJIOBAaHHEM U HArpeBaTEIbHBIMU pUOOpaMu B
COOTBETCTBMM C TMpaBWIaMH TeXHUKU Oe3omacHocTu. Habnromaror CBOICTBa
ANEKTPOJIUTOB U MPOUCXOANINX ¢ HUMHU siBIeHUN. HaOmionaoT U ONuChIBAIOTPEAKIIUN C
YUaCTHUEM DJIEKTPOJHUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA H
s13bIKa XUMUU. DOPMYIHPYIOT BBIBOJIBI 0 PE3YJIHTATAM MPOBEIEHHOTO HKCIIEPUMEHTA
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OO1as XxapakTepucTuKa
anemeHToB VI A -
xanbkoreHoB. Cepa

Kom6unnpoBan
HBII YPOK

I[aIOTO6I_Hy1-O XapaKTCPUCTUKY aToMaM, IIPOCTBIM BCIICCTBAM W  COCAUHCHUAM
XaJIbKOTCHOB B 3aBHCHUMOCTH OT HX TIIOJIOXKCHHA B Hepnozu/lqecxoﬁ CUCTEMC.
XapaKTepmyIOT CTpPpOCHHUEC, aAJIJIOTPOIIU, (bI/ISI/ILIeCKI/IC n  XUMHWYCCKUC CBOﬁCTBa,
MOJIYYCHUC U TIPHUMCHCHUC CCPHI. YcTaHnaBiIuBawT MNPUINHHO-CJIICACTBCHHBIC CBS3HU




MEXy CTPOCHUEM aTOMa, XUMUYECKOM CBA3BIO, TUIIOM KPUCTAIIIMYECKOM PEILETKU CEPBI,
e€ (PM3UYCCKUMHU U XMMUYCCKUMH CBOMCTBaMHU.
BhINMONHAIOTPacYETH IO XUMUYECKUM (OpMyJIaM M YPaBHEHHUSM PEaKLIUH,
IIPOTEKAIOIIUX C Y4ACTHEM CEPBI.
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CepoBO10pO U CYIIb(UIBI

KomOunupoBan
HBIN YPOK

XapakTepu3ylT COCTaB, (PU3HUCCKUEC M XUMUUYCCKHE CBOMCTBA, MOJy4ECHUE U
MIPUMEHEHUE COSAMHEHUI CEPhl B CTENIEHU OKUCIICHUS -2 C UCTIOJIb30BAaHUEM PYCCKOTO
(poiHOTO) SI3BIKA U s3bIKa XUMHKHK. Ha3bIBAIOT COCIMHEHHUS CEPhI B CTCIICHU OKUCIICHHS -2
o ¢popmyiie uCocTaBisitoT GopMysibl O UX Ha3BaHUIO. COCTABIISIIOTMOJICKYISIPHBIC U
VMOHHBIC YPABHEHUS PEAKIIMH, XapAKTEPU3YIOIIME XUMHYECKNE CBOMCTBA COCTMHEHUI
CEepbI B CTCTICHU OKUCJICHUS -2.

OnuCHIBAIOTIIPOIIECCH  OKUCICHUS-BOCCTAHOBIICHHS,  OMPENCISIOT  OKHUCIUTENb U

BOCCTAHOBUTEIh M COCTaBIITIOTAJICKTPOHHBIN OajlaHC B PEAKIUAX C YYacTHEM Cephl B

CTEIEHH OKUCIICHHS -2,

VYcraHaBnmuBalOT TPUYMHHO-CIICICTBEHHBIC CBSI3M MEXKIY XUMHUYECKOW CBS3BIO, THUIIOM

KPUCTAJUTMYECKON PEIMIETKH COCTMHEHUH Ccepbl, WX (U3HYECKUMU WU XUMHUYECKHUMHU

CBOMCTBaMH
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KuciopoaHbie COeTUHEHHS CepPhI

Kombunmnposan
HBIA YPOK

3anuchIBaloTGOPMYIIBI OKCHUIIOB CEPhI, HA3BIBAIOT WX, OMHCHIBAIOT CBONCTBA HA OCHOBE
3HAHWH O KMCIIOTHBIX OKCHJIAX.

XapakTepu3yrTCOCTaB, (U3HMYCCKHE W XHMHYCCKHE CBOMCTBA CEPHON KHCIOTHI Kak
AJIEKTPOJIUTA C UCTIOJIB30BAHUEM PYCCKOTO (POJIHOTO) sI3BbIKA U sI3bIKa XUMUU. COCTaBIISIOT
MOJICKYJISIDHBIE W HMOHHBIC YPAaBHCHHUS PpEaKIHMi, XapaKTePU3YIOIINX XUMHUUYECKHUE
CBOMCTBA cepHOM KUCIOTHI. Pacmo3HaroT cynbdar-noHsbl.

XapakTepu3yrTCBONCTBA KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI KaK OKHCIUTEIS C
HCITOJIb30BAHUEM PYCCKOTO (POJHOTO) s3bIKa U si3bIKa XUMHUU.COCTABISIOT YpaBHEHHS
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OaliaHca.
BoimonHsAOT  pacu€Thl N0  XUMUYECKUM (QopMylnaM U YpaBHEHUSAM peakiuii,
MIPOTEKAIOIIUX C YIaCTHEM CEPHOMKHUCIIOTHI.

Hab6mrogaroT v onuchIBAalOTXUMHUYECKHIA SKCTIEPUMEHT
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[L.p. No 3.«M3ydyeHue cBOMCTB
CEPHOM KUCIIOTHI»

Ypok —
MPAKTHKYM

VYyatcsoOpamaTees ¢ 1a00paTopHbIM 000PYJOBaHUEM M HarpeBaTeIbHBIMU MPUOOpaMH B
COOTBETCTBUH C MPaBWIAMH TEXHHKU Oe3omacHOCTH. HabmromaroTcBONCTBA 3JIEKTPOJIUTOB
U TIPOUCXOMAIINX C HUMHU sBJIeHHWA.HaOmogar0T W ONMUCHIBAIOTPEAKIIMU C y4acTHEM
ANEKTPOJIUTOB C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) SI3bIKA U SI3bIKA
XUMUU. POPMYIUPYIOTBBIBO/IBI IO PE3YNIbTaTaM MPOBEACHHOIO SKCIIEPUMEHTA
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Oo1as

Komb6unnpoBan

I[aIOT O6I.I.Iy10 XapPaKTCPUCTUKY aTOMaM, IHPOCTEIM BCHICCTBAM W COCHAWMHCHUAM




XapaKTepUCTUKA XUMHYECKHUX
aneMeHToB VA rpynnsl. A30T

HBIN YPOK

IMHUKTON€HOB B 3aBUCHUMOCTH OT MX TMoJiokeHuss B Ilepuonnueckoil cucreme.
XapakTepus3ylT CTpoeHHEe, (U3HUYECKHE M XHMHUYCCKHEC CBOMCTBA, TIOJyd4eHUE U
MPUMEHEHHUE a30Ta C UCIOJIb30BAHUEM PYCCKOTO (POJAHOIO) A3bIKA U SI3bIKA XUMUU.
Ha3piBaror coeauHeHuss a3oTa 10 (GOpMyJie M COCTaBISAIOT (OPMYJIbl IO HX
HAa3BAHUIO. Y CTAHABJIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKJIY CTPOCHHUEM aToMa U
MOJIEKYJIbl, BUJIOM XUMHYECKOW CBSI3M, TUIIOM KPUCTAINIMYECKON PEIIETKH a30Ta U €ro
(U3NYECKUMU U XUMUICCKIMH CBOHCTBAMU.

BeimosHsAOT  pacu€Thl O XUMUYECKUM  (opMyinaM W ypaBHEHHUSM PEaKIIUH,
MPOTEKAIOIIHUX C Y4aCTHEM a30Ta
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Amvmvuak. CoJit aMMOHMS

Ypok ycBoeHus
HOBBIX 3HAHUN

CoctaBnsaoT (GOpMyiasl 10 WX Ha3BaHUSIM.3alMCHIBAIOTMOJICKYISIPHBIE HW HOHHBIC
YpPaBHEHHUS PEaKIHi, XapaKTepHU3yIOMINe XUMHUYECKHE CBOWCTBA aMMHaKa M COJICH
aMMOHI/ISI.COCTaBJ'ISIIOT ypaBHeHm[ OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKunﬁ C
yJ9acTHEeM aMMHaKa ¢ IIOMOIIBI0 AJIIEKTPOHHOTO OajaHca.

YCTaHaBJ'H/IBaIOT HquHHHO-CHe}ICTBeHHBIe CBsSI3U MG)K)Iy BUJIaMHu XUMHWYCCKHUX CBﬂSGﬁ,
THUIIAMH KPpUCTAJIMYCCKUX peI_HéTOK aMMHaKa " coneﬁ AMMOHUA U UX (bI/ISI/I'—IeCKI/IMI/I 158
XUMUYECKUMH  CBOMCTBaMH.IIpoBOAsST, HAOMIOMAIOT ©  ONMHCHIBAIOTXUMHUYCCKUN
SKCIIEPUMEHT TI0 PACIO3HABAaHWIO MOHOB aMMOHHMS C COOJIOJIEHHEM NPaBMJI TEXHUKH
0€30I1aCHOCTH.

Bemmonastor  pacy€Tel 10 XUMHUYECKMM  (GOopMysiaM M yYPaBHEHHSAM  PEaKIni,
MPOTEKAIOIIUX C YIaCTHEM aMMHaKa
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ILp.Ne 4 «dIlonyuenue
aMMHMaKa ¥ U3y4eHHUe ero
CBOMCTB»

Ypok -
MPAKTHUKYM

[Tonyuatot, cobuparoTupacno3HaoT ammuak. PaboTarot ¢ 1abopaTopHbIM 000pYAOBaHUEM
U HarpeBaTejbHbIMU MNpUOOpaMHM B  COOTBETCTBUM C MpaBWIAMH  TEXHUKHU
6e3omacHocTi.Ha0nr0ogal0T M ONMCHIBAIOTXMMHYECKUNA OKCHEPUMEHT C TOMOIIBIO
PYCCKOTO (pOJHOTO) SI3bIKa W sI3bIKa XUMHH. DOPMYIHPYIOT BBIBOABI MO pe3yjbTaTaMm
IPOBEIECHHOrO AKcrepuMenTa.CoTpyIHUYalOT B Mpoliecce y4eOHOTO B3aWMOACHCTBUS
npu paboTe B rpymnmnax
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Kucnoponaconepsxamue
COeIMHEHHS a30Ta

Ypoxk -
UCCJIeI0BaHUE

3anuceIBalOT peaKHHﬁ, XapaKTCpU3yrouue XHUMHNUYCCKHUC CBOMCTBA OKCHJIOB
a3oTa. Y CTaHaBIIMBAIOT NPUYUHHO-CICACTBCHHBIC CBA3UM MCKAY BHIOM XHMHUYECKOH
CBsA3H, THUIIOM KpHCTaHHquCKOﬁ peH_IéTI(I/I OKCHUJOB a30Ta M HX (I)I/ISI/ILIGCKI/IMI/I u
XUMHUYCCKUMH CBOﬁCTBaMH.XapaKTepI/BYI-OTCOCTaB, (1)I/I3I/I‘IGCKI/I€‘ 1 XMMHYECKHE CBOMCTBA
a30THOM KHUCJIOTHI KaK QJICKTPOJIMTA, IPUMCHCHHUEC C UCIIOJIb30BAHUECM PYCCKOTO (pOI[HOFO)
SA3bIKA U A3bIKa XUMHH.




3anuChIBAlOT MOJICKYJISIPHBIE W HOHHBIE YpPaBHEHHS PEAKIUN, XapaKTepU3yIOIINe
XUMHYECKHE CBOMCTBA a30THOM KHCJIOTHI Kak sjekTponuTa.llpoBoasrt, HabmomaroT u

28 |Kucmopoacoaepxaiine KoMOuHUpOBaH | ONUCBIBAIOTXUMUYECKUM 3KCIIEPUMEHT, XapaKTEPU3YIOLIUN CBOMCTBA a30THOM KHUCIIOTBI
COEIMHEHUS a30Ta HBI YPOK KaK JIEKTPOJINTA, C COONIOICHNEM MPABUII TEXHUKU 0€30acHOCTH.
XapakTepu3ylT a30THYIO KUCTIOTY KaK OKUCIuTeNb. COCTaBISIOT ypaBHEHUS
OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINH, XapaKTePU3YIOIIMX XUMHUYECKIE CBONCTBA
A30THOW KHMCJIOTBI KaK OKUCIIUTENS, C IOMOUIbIO 3JIEKTPOHHOTO OanaHca.llpoBoasr,
HAO0JIIOAIOT U OMUCHIBAIOTXUMUYECKUN SKCTIEPUMEHT, XapaKTEPHU3 VIO CBONCTBA
A30THOW KHMCIIOThI KaK OKUCIIUTENS, C COONIOIEHUEM MTPaBHJI TEXHUKH 0€30MaCHOCTH
29 | @ocdop u ero coeTMHEHUS Ypok - XapakTepu3ylTCTPOCHHUE, aAJUIOTPONHI0, (PU3NYECKHEe W XHUMHUYECKHE CBOMCTBA,
MPaKTUKYM HoJIydeHUe U NpuMeHeHue Qocdopa ¢ HCNOIB30BAHUEM PYCCKOTO (POJHOTO) s3bIKA U
SI3bIKA XUMUH.
CaMoCTOSATENHHO OMUCHIBAIOT cBoMcTBa okcua Qochopa(V) Kak KHUCIOTHOTO OKCHAA U
cBoiicTBa OpTOPOoCHOPHON KHUCIOTHI.
[IpoBosT, HAOIIOAAIOT ¥ OMHMCHIBAIOTXUMHUYECKHUM SKCIIEPUMEHT € COONIOACHUEM MPaBUIT
TEeXHUKH Oe3onacHocTu.Pacno3HatoTdocdar-noHb!
30 | Obmas Ypok JlaroToOn1yro XxapakTepUCTUKY aToMaM, IMPOCTHIM BEIIECTBAM U COEIMHEHUSM DJIEMEHTOB
XapakTepucTuka 3iaeMeHToB [V | 0000mennsu | IV A- Tpymmel B 3aBUCHMOCTH OT HMX IMoJioxkeHus B Ilepmomndeckoit cucreme.
A- rpynmsl. Yriepon CHUCTEMaTh3aIy | XapakTepu3yloT CTPOCHHE, aUIOTPONHIO, (U3NYECKHMe W XUMHYECKHE CBOMCTBA,
Y 3HaHUHU MOJIyYeHUE M TNpPUMEHEHHE aMOpGhHOro yriepoJa W €ro COPTOB C HCIOJIb30BAHHEM
pycCcKOTO (POTHOTO) SI3bIKA U S3BIKA XUMHH.
CpaBHUBAIOTCTPOCHUE U CBOMCTBA anmMasa U rpadura. OnuchBalOTOKUCIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA yriiepoa
31 | Kucnopoaconepxaiiue KoutponsHo- | XapakTepus3yloT cocTaB, (u3MYeckhe U XHMHYECKHE CBOWCTBA, IMOJIyY€HUE U
COEIMHEHUS yriiepoa 0000maroMii | TPUMEHEHHE OKCUIOB YIiepoJa C HCIOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKa
YPOK XUMHH. Y CTAaHABIMBAIOT MPUYUHHO-CIECICTBEHHBIE CBS3U MEXKAYy BHUIAMH XUMHUYECKHX

CBs3CH, THMAMM KPHUCTAJUIMYECKUX DEMETOK OKCHAOB yriepoia, UX (GU3NYECKUMH U
XMMHYECKUMU CBOWCTBaMHU, a Takxke npumeHeHreMm. CoONM0JaroT mNpaBHia TEXHUKH
0€30MacHOCTH MPU HUCIHOJIb30BAHUM TEYHOTO OTOIUICHHUA. XapaKTepU3ylOT COCTaB,
dbuznyecKkue u XUMUYECKUE CBOMCTBA, MOIyUYeHUE U TPUMEHEHUE YTOJIbHOM KUCIOTHI U €€
coleit (kapOOHATOB U THIPOKAPOOHATOB) C UCTIOIB30BAHUEM PYCCKOTO (POTHOTO) A3bIKA U
SI3BIKA XUMUH.

WNnmroctpupyroT  3aBUCUMOCTBH  CBOMCTB ~ COJIEM  YyrOJBHOW  KHUCIOTBI  OT  HX
cocrtaBa.lIpoBoasT, HAOMIOAAIOT U OTMIMCHIBAIOTXUMHUYECKUI SKCIIEPUMEHT ¢ COOTI0ICHUEM

IMpaBUJI TCXHUKH 0€30ITaCHOCTH.




Pacno3nator kapOoHaAT-HOH.BBHIMONHAIOT pacy€Thl MO XUMHYECKHUM (dopMyliaM u
YPaBHEHUSIM pEaKLMii, IPOTEKAIOIIKUX C Y4aCTUEM COEAVMHEHUN yriiepoaa
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ILp. Ne 5. «Ilonyuenue
YIJIEKHCIIOTO Ira3a U U3yYEHUe
€ro CBOUCTBY

VYpok —
IIPaKTUKYM

[Tonygaror, COOMParOTUPACIIO3HAIOT YTIICKUCIIBII ras. Hab6mromaror u
OTMCHIBAIOTXUMHYECKUN 3KCIIEPUMEHT C MOMOIIBIO PYCCKOTO (POJHOIO) sI3bIKA M S3bIKA
XUMHH. POPMYIUPYIOTBBIBOBI IO PE3YIbTATaAM MIPOBEICHHOTO IKCIIEPUMEHTA.
CoTpyIHHYAIOT B MIPOIIECCEe YIEOHOTO B3aUMOICHCTBUS IpH pabOTe B rpyImmax
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YTr11eBo10pO 1B

Kombunuposan
HBIN YpOK

XapakTepru3yroT 0COOEHHOCTH COCTaBa M CBOMCTB OPraHMYECKUX COCIUHEHUN. Pasnmnaaror
npe€ACiIbHbIC KW HCIIPCACIBbHBIC YIIJICBOAOPOIEI. Ha3niBaroT # 3amMchLIBaIoOT dZ)OpMYJ'II)I
(MonexynsipHbIe U CTPYKTYpHBIE) BAKHEUILINX IIpEICTaBUTENIECH
yrieBoiopooB. I Ipennararor AKCIIEPUMEHT 1o pacIio3HaBaHUIO
COETMHEHUIHENPEIETLHOTO crpoenms. Habmoatror 32 XO0M  XUMHYECKOTO
OKCIICpUMCHTA, OIIHUCBIBATH €TI0 U JgejiaTb BbBIBOJABI Ha OCHOBE Ha6J'IIOJIeHI/H71.
OUKCHPYIOTPE3YIbTAThl IKCIIEPUMEHTA C TIOMOIIBI0 PYCCKOTO (POJJHOTO) SI3BIKA, a TaKKe
C TIOMOIIbIO XUMUYECKHX (GOPMYI U ypaBHEHHI.
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Kucnoponconepxanue
OpraHUYECKUE COCTUHEHUS

Kombunmnposan
HBIA YPOK

XapakTepusyroT CIIUPTHI, KaK KHCIIOPOACOepKaIlne OpraHUYecKue
coenuHeHus. Knmaccupuuupyor cnupThl 0 aTOMHOCTH.

HasbiBarot npeacraButeneit 01HO- U TPEXaTOMHBIX CIIUPTOB U 3aMUCHIBAIOT U3 (POPMYIIbI.
XapakTepu3yloT KHUCIOThI, KaK KHCIOPO/ICOAEPKALINE OPraHNYeCKIe COSAMHEHNUS.
HaspiBaroT mnpezacraButeneil mnpenenbHbIX W HENPENENbHBIX KapOOHOBBIX KHUCIOT H
3aMKChIBAIOT U3 (POPMYIIBIL.
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Kpemuuii u ero coequuenus

KombOunmpoBan
HBIH YpOK

XapaKTepHSYIOTCTPOCHHe aTOMOB W KpHUCTAJIJIOB, (bl/ISI/ILIeCKI/Ie n XUMHUYCCKUC CBOfICTBa,
IMOJIYYCHUE UM NPHUMCHCHUE KPEMHUA C HCIIOJIB30BAHUEM PYCCKOI'O (pOI[HOFO) A3bIKa U
A3bIKa XUMHH.

YcraHaBauBaoT NPpUYUHHO-CICACTBCHHBLIC CBA3M MCXKAY CTPOCHHCM aTromMa, BHIOM
XUMHYECKOU CBA3H, THUIIOM KpHCTaHHquCKOﬁ peH_IéTKI/I KpEMHusA, €ro (1)I/I31/I‘IGCKI/IMI/I u
XUMHUYECKHUMHM CBOMCTBAMM.BBINOIHSAIOT paC‘{éTH o XHUMHWYCCKHUM d)opMynaM n
YpaBHCHUAM peaKHHﬁ, IMPOTCKAOIINX C y4aCTUuEM KpCMHHA n €ro
COGHHHCHHﬁ.X&p&KT@pH?»ymT COCTaB, (1)I/ISI/I‘I€CKI/IG U XUMHWYCCKHEC CBOﬁCTBa, IMOJIYUCHHUC U
IIPUMCHCHUC COEeIMHEHUI KpEMHH C HCIOJB30BAHUCM PYCCKOTO (pO,I[HOFO) A3bIKa H
SA3bIKa XI/IMI/II/I.CpaBHI/IBaIOTI[I/IOKCI/II[BI yriepoga H erMHI/IfLOHI/ICBIBaI-OTBa)KHeI\/’IH_II/Ie
TUIIBL  TTPUPOIHBIX CO€OUHECHUI KpEMHHA KaK OCHOBHOTO 3JICMCHTA JII/ITOC(bepr.
Pacno3HaroTcHInKaT-uoH




36 CunukaTtHast Ypok ycBoeHus | XapaKTepU3yHOTCHIMKATHYIO IPOMBIIUIEHHOCTb U €€ OCHOBHYIO
[TPOMBIIIJIEHHOCTh HOBBIX 3HAaHUH | NPOAYKLUIO. Y CTAHABJIMBAIOT AHAJIOTUU MEX]Yy PA3IMUYHBIMU OTPACISIMHU CUJIMKATHOM
MPOMBIIUIEHHOCTH
37 [Tony4yennenemeTamion Ypok ycBoeHus | ONKMCHIBaIOTHAXOKIEHUE HEMETAIJIOB B IPUPOE. XapaKTepu3yoT (ppakinOHHYIO
HOBBIX 3HAaHUH | IEPETOHKY KHJIKOTO BO3/yXa KaK COBOKYIHOCTh (PM3HMUECKUX IPOIECCOB.
ApPryMEHTUPYIOT OTHECEHUE aKTUBHBIX HEMETAJUIOB K OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIM IIPOLIECCAM
38 [TomyueHneBaxHEHIINX Ypox - XapakTepu3yrTXUMH3M, ChIPhE, armapaTypy, Hay4HbI€ MIPUHIIUITBI U TTPOTYKITHIO

XUMUYECKUXCOCTMHCHU I MPaKTUKYM IIPOM3BOJICTBA CEPHOM KUCIOTHI. CpaBHUBAIOT MPOU3BOACTBO CEPHOM KUCIOTHI C

IIPOM3BOJICTBOM aMMHUaKa
39 0O6001IeHNE TIO TEME Kombunuposan | [TpoBoasT orieHKy COOCTBEHHBIX JTOCTHKEHUN B YCBOCHUHU TEMBI.

«HemeTamnel 1 UX COeMHEHUS HBIH ypoK Koppexktupyior cBoM 3HaHMsI B COOTBETCTBUM C IUIAHHUPYEMBIM pE3yJIbTaTOM.
[TonyyaroTXuMu4eckyro uHbopmanuu u3 Pa3IUYHBIX
ncrounukoB.[Ipencrasistorundopmanuio no treme «Hemeramiby B BHUJIE TAONIUI, CXEM,
ONIOPHOTO KOHCIIEKTa, B TOM uyucie ¢ npuMeHeHneM cpeacts MKT

40 K.p. Ne2 1o Tteme: Ypox - [IpuMeHAIOT Ha TpaKkTHKE paHee W3YYEHHBIM Marepuaj, paboTas IO Tpymmam C
«Hemerannsl u ux KOHTPOJIS 3aJaHUSIMU Pa3HOTO YPOBHS CJIOKHOCTH, BBIIOJTHSIOT KOHTPOJBHYIO PaloTy.
COEIUHEHUS 3HAHUU

41 [TonoxeHne MEeTaJlJIOB B VYpox ycBoenus | OOBSCHAIOT 4YTO Takoe MeTauibl.Pasnmuyaior (OpMBI  CyIIECTBOBAaHUS METAJUIOB:

[Teproauueckoii cucteme, HOBBIX 3HAHUM | 3JI€MEHTHI U MPOCTHIE BEIIECTRA.

CTpPOEHHUE aTOMOB U KPUCTAIIJIOB XapakTepu3yloT XUMHUYECKHUE JIEeMEHThI-METAIUIbl 10 UX MosoxeHuto B Ilepuoanueckoit
cucreme JI. . MenneneeBa. IIporHo3upyrOT CBOMCTBA HE3HAKOMBIX METAJIOB IIO
nonoxenutro B Ilepmoamueckoil  cucrteme  xumudeckux — anemento  JI. .
MenpeneeBa. Y cTaHaBIUBaIOT MIPUUUHHO-CIEACTBEHHBIE CBSI3U MEXIY CTPOECHUEM aToMa,
BUJIOM XHMMYECKOHN CBSI3M, TUIOM KPHUCTAJUIMUECKON PEIIETKH METAIOB — MPOCTHIX
BEIIECTB U UX COCAMHEHUN

42 OO011e XUMUYECKUE CBOMCTBA KomOunupoBan | OOBICHSIOT 4TO TaKO€ Psiji AKTUBHOCTU METAIUIOB. [[pUMEHSIIOT ero [isi XapaKTepUCTHKU

METaJIOB HBIH ypOK XMUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB-METAUIOB.O000IIAI0T CUCTEMY XUMHUYECKUX

CBOMCTB METAJJIOB KaK «BOCCTAaHOBHUTEIbHBIC CBOMCTBAY. COCTABIISIIOT MOJICKYJIAPHBIC
YpaBHCHUA peaKuHﬁ, XapaKTECPpU3yromnuxX XUMHUYCCKUC CBOIMCTBA METAJVIOB B CBETE
YUCHHUA 00 OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX nponeccax, a peakuuu ¢ y49aCTHuEM
DJICKTPOJUTOB, IPCACTABIIATE TAKXKC U B MOHHOM BI/II[C.H3.6J'II-OI[3.I-OT u
OIIKMCBIBAOTPCAKIUN MCXKAY BEIICCTBAMHU C IIOMOIIBIO PYCCKOT'O (pOI[HOl"O) SA3bIKa U
si3p1Ka XUMUH. CaMOCTOSATEILHO MMPOBOJAT ONBITHI, IIOATBCPKAAOIINC XUMHWYCCKUC




CBOMCTBA METAJJIOB C CO6JHOZ[CHI/ICM IMpaBUJI TCXHUKNU 0e30I1aCHOCTH

43 OO0masxapakTeprucTuKa Ypok ycBoeHust | OOBSCHSIOT O3TUMOJIOTHIO Ha3BaHUS TPYIIBI «IIETOYHBIE METaJUTbD». JJaroToOIIyI0
[EJIOYHBIXMETAIIIOB HOBBIX 3HAHUH | XapaKTEPUCTUKY IIEIOYHBIM METaUIaM MO WX MOJIOKeHHI0 B [lepuomudeckoii cucreme
xuMuueckux aneMmeHToB . . Menieneena.
XapakTepu3ylTCTpOCHHE, (PM3NUECKUE U XUMUYCCKUE CBOMCTBA MICIOYHBIX METAJUIOB B
44 OO61masixapakTepucTuka KombunupoBan | cBeTe 00IIero, 0COOEHHOTO ¥ ANHUYHOTO.
HIEJT0YHBIXMETAJIIOB HBIH YPOK [Ipencka3piBaroT (pu3MYeckne W XHUMHYECKHE CBOMCTBA OKCHJIOB W THAPOKCHIIOB
IICJIOYHBIX METAJUIOB HAa OCHOBE WX COCTaBa M CTPOCHUS WM TOJITBEPXKIATh IMPOTHO3BI
YPaBHEHUSMH COOTBETCTBYIOIIMX peakuuid.[IpoBogsaT pacu€Tel MO XUMHYECKHM
dopMynaM W YpaBHCHHSIM PEaKIUi, IPOTEKAIONINX C YIaCTHEM IINEJOYHBIX METAJIOB U
HX COCMHCHUN
45 OO0mmasxapakTepUCTHKa VYpox ycBoeHHs1 | XapakTepHU3yIlOT CTpOoeHHE, QU3HMUYECKHUE U XUMHUYECKHE CBOWCTBA MIETOYHO-3EMETbHBIX
IEIOTHO3EMETBHBIX HOBBIX 3HAaHWH | METAJUIOB B CBETE OOIIEro, 0COOCHHOTO W eIWHUYHOTO.[Ipeacka3piBaroTGU3HIECKUE |
METaJJIOB XHUMHYECKAE CBOMCTBA OKCHJIOB W THAPOKCUAOB MeTauioB |lIA rpynmsl HA OCHOBE WX
46 OO6mrasixapakTepucTuKa KoMOuuuMpoBaH | COCTaBa M CTPOEHHS M IOATBEPXKJAIOT MPOTHO3bI YPAaBHEHMSAMH COOTBETCTBYIOLIMX
LEJI0YHO3EMEIIbHBIX HBIA YPOK peaknuii.
METaJJIOB [TpoBoAT pacu€Thl M0 XUMUYECKUM (DOpMYyJIaM U YPaBHEHUSIM PEaKIuid, TPOTEKAIOIIUX C
Y4acTHEM IIEJIOYHBIX METAIIOB U MX COSAMHEHUI
47 JKécTkoCTh BOJIBI M CTIOCOOBI VYpox ycBoeHusi | OOBSCHAIOT YTO TaKOE€ <OKECTKOCTh BOIbI».Pa3nnualoTBpeMEHHYI0 W TMOCTOSHHYIO
e€ ycTpaHeHUs HOBBIX 3HAHUH | )KECTKOCTh BOJbI. [IpemmararoTcnocoObl  yCTpaHEHHsS KECTKOCTH Bojbl.IIpoBomsr,
HaOJIFOAIOT U ONMHMCHIBAIOTXUMHYECKUH SKCIIEPUMEHT, C COOJIIOIECHUEM TPABHJI TEXHUKH
0€30MacCHOCTH
48 ILp.Ne 6. «Ilonyuenue KomOunuposan | [Tomydaror, coOuparoTHpacrmo3HalT yriaeKucasld rasz.Oopamaiorcs ¢ J1ad0paTOpHBIM
YKECTKOU BOJIBI U CITIOCOOBI €& HBIN YPOK 000pyI0BaHHEM W HAarpeBaTEIbLHBIMHU MIPUOOPAMU B COOTBETCTBUH C MIPaBUJIAMU TEXHUKH
YCTpaHCHHS 6e3omacHoCTH.HaOmoMal0T ¥ ONMHMCHIBAIOTXMMUYECKUH  AKCIIEPUMEHT C  I[TOMOIIBIO
pycckoro (poaHOro) si3blKa W sI3bIka XUMHH. DOPMYIMPYIOT BBIBOJBI IO PE3yJbTaTaM
POBEJICHHOTO 3KcrepuMeHTa. COTpyIHHYAIOTB IIpoliecce y4eOHOTO B3aUMOJICHCTBUS pU
paboTe B rpymnmnax
49 AJTFOMUHHH ¥ €T0 COCTUHEHUS Ypoxk - XapakTepu3yrT aTIOMHHHH 10 €ro MojioKeHuto B [leproandeckoil cucTeMe XMMUYECKUX
MPAKTHKYM anementoB JI. M. MennaeneeBa.OnUChIBAIOT CTpOCHUE, (U3HMYECKHE W XHUMHUYCCKHE
CBOMCTBA aIFOMUHUS, TIOJTBEPK/Iasi KX COOTBETCTBYIOIIUMHU YPAaBHEHUSIMU PEAKIIHIA.
OOBACHAIOT JTBOUCTBEHHBIM XapakTep XHMHUYECKUX CBOWCTB OKCHAA W THIPOKCHIA
ATIOMUHUSL.
50 DKeneso Ypok ycBoeHus | XapakTepH3yrOTHOJIOKEeHHE kene3a B [lepuoandyeckoil cucTeMe XUMUYECKHX AIIEMEHTOB
HoBBIX 3HaHUM | [I. WM. MenneneeBa, o0coOeHHOCTH CTpoeHHs aroMma.ONmUCHIBAIOTPUINYECKHE U
51 CoeMHEHUS Kele3a KomOunupoBaH | XMMUYECKHE CBOICTBA jKeje3a, MOATBEPXKJAas HX COOTBETCTBYIOLUIMMHU YPABHEHHSIMU




HBIN YPOK peaxiuit. OGBACHAIOT HAJIMYHE JBYX TeHETHUECKHX PANOB COEIMHEHH skenmesa Fe’+ u
Fe3* .YcTanaBnmuBaloT 3aBHCHMOCTh 00JNACTel NPUMEHEHMS JKejle3a M €ro CIUIaBOB OT
cBoiicTB.IIpoBOAT pacuéTel MO XWMUYECKUM (opMyaaM M YpaBHEHHUSM pEaKIIHid,
MIPOTEKAIOIIUX C YJaCTHEM JKeJie3a U ero coequHeHuid. HabmoaroT u onrchIBaloTpeaKiinu
MEXy BEIIECTBAaMU C TIOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUU
52 [T.p. Ne 7 «Pemenue Ypok- DKCIEPUMEHTAIBHO HCCIAEAYIOTCBOMCTBA METAJIOB M HUX COCJUHEHHUH, pemniaTh
PKCIIEPUMEHTANIbHBIX 3aa4 10 MPaKTUKYM SKCIIEpUMEHTANIbHBIE 3alauu 1o TemMe «Mertamely. Paboraror ¢ saboparopHbIM
reMe «MeTauby 000pyI0BaHUEM W HAarpeBaTeIbHBIMHU MIPUOOPAMU B COOTBETCTBUMU C MIPaBUIAMU TEXHUKU
Oe3omacHoctu. HaOmogaroTcBoiicTBA METANIOB M WX COCAUMHEHUM U SBJICHHI,
MPOUCXOASAIMNX ¢ HUMHU.ONMUCHIBAIOT XUMHUUYECKHI dKCIIepuMeHT.DopMyTupyrOTBBIBOIBI
Mo pe3yjbTaTaM TPOBEACHHOTO JKcrepuMeHTa. OmnpenensioT (UcXoas u3 ydeOHOM
3a/1a4M) He0OX0AMMOCTh UCTIOIB30BAHMS HAOIIOICHUS WU DKCIIEPUMEHTA
53 Koppo3sus meramioB u crocoObl | Ypok ycBoeHusi | OOBSCHAIOT YTO Takoe KOppo3us.Pa3nuuaroT XUMHUYECKYI0 H  AJIEKTPOXUMHYECKYIO
BaIUTHI OT HEE HOBBIX 3HAHUW | KOppo3uu.  WIITIOCTpUPYIOT — TIOHATHS ~ «KOPPO3USA»,  «XHMHUYECKAsh  KOPPO3H»,
«ONEKTPOXMMHUYECKAsT KOPPO3Us» TMpUMepaMu. XapaKTepHU3yIOT CHOCOOBI  3aIuThI
METAJIJIOB OT KOPPO3HH
54 MeTaibl B IPUPOJIE. VYpox ycBoenus | Kimaccudumupyrot ¢popmbl TPUPOTHBIX COSTUHEHUA METAIITIOB.
HOBBIX 3HaHUN | XapakTepu3yroT OOIIMe CHOoCcOObl  MOJYyYeHUS  METaUIoB: MUPO-, THUIAPO- U
ANEKTPOMETAILTYPTUH.
55 [TonsaTHE O METAILTYPrUH VYpoxk- cemunap | KoHKpeTH3upyoT 3T cnocoObl IpUMEpaMu M ypaBHEHHUSMHU pEaKLUil ¢ COCTaBICHUEM
3JIEKTPOHHOTO OaiaHca.
OnuceIBarOTAOMEHHBIN MTPOLECC U ANEKTPOIUTUYECKOE MOTyYeHUE METAIIJIOB.
PaznuyatoTu€pHble U IBETHBIE METAJLIBI, YYT'YHBI U CTAJIU
56 O06001IeHre 3HAHUH TI0 TeMe O6o6matomuii | O600IIAI0T U CUCTEMATU3UPYIOT CBOM 3HAHUSA 10 TeMe: «Metamib». [IpumeHsoT Ha
«Merab» YPOK MpaKTHUKE paHee U3yYeHHBIN MaTepuall, paboTas 1o rpyIraM ¢ 3aaHUsIMU Pa3HOTO
YPOBHS CIOXKHOCTH
57 KonTpomnbHas pabot 3 o Teme | Ypok koHTpouss | [I[puMeHstoT Ha MpakTUKe paHee U3yYeHHbBIN MaTepual, paboTasi 1o rpynmnam ¢
«MeTanmbDy 3aJIaHUSIMU PA3HOTO YPOBHS CII0)KHOCTH, BBITIOJNHSIOT KOHTPOJIBHYIO paldoTy.
58 XuMuyeckas opranmuzanus | KomOunupoBan | MHTerpupyrot cBeneHus no Gpu3nveckoii reorpaduu B 3HaHUS O XUMHUYECKON
MIaHEeThI 3eMIIst HBII YpOK OpTraHHU3aIUH IUIAHETHl. XapaKTepU3YIOT XUMUYECKUN COCTaB T'e€0JIOTHUYECKUX 000JI0UeK
3emuu.
PaznnuaroTMuHepansl U TOPHBIE IOPOJIbI, B TOM YHUCIIE U PYJIbI
59 OxpaHa VYpoxk — cemmunap | XapakTepu3yrOTHCTOUYHUKHI XUMHUYECKOTO 3arps3HEHUs OKpYXKaroleu

OKpYXarolen cpeabl OT

XHUMHYCCKOT'O 3arpsA3HCHU

Cpe)IBI.OHI/ICBIBaIOTFHO6aHBHBIe OKOJOTHUYCCKHUC HpOGJ’ICMH YCJI0BCUYCCTBA, CBA3AaHHBIC C
XUMHUYCCKUM 3ar pr3HeHI/IeM.HpCI[J'IaF AIOTIYTH MHUHHUMH3AIUN BO3ACHUCTBUS XUMHUUYECKOTO




3arpsi3HEHUsT  Ha  OKpyxawinyro  cpeay.llpuBopdrnpumepbl  MEXIyHApOIHOTO
COTPYIHUYECTBA B 00JIACTH OXPAHbI OKPYKAIOIICH CPeJibl OT XUMUYECKOTO 3arpsi3HeHUs

60 Bermecta O6o6maromuii | IlpeacraBmsrorundopmaruio 1o teme «llepmonmueckuit 3akoH u  Ilepmogmueckas
YPOK cuctema J[. 1. MeHzeneeBa B CBET€ TCOPUU CTPOCHHS aTOMa» B BHJIC TAOJIMI[, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM yucie ¢ npuMeHeHreM cpencts UKT. BemonHAoT TeCTOBBIE
3amanus o teme.llpencrapisroruHGOpMAIUIO TT0 TeMe «BHIBI XUMHUYECKUX CBS3CH U
TUIBl KPUCTAUIMYECKUX PEIIETOK. B3aMMOCBS3b CTPOEHUS U CBOMCTB BEIIECTB» B BUJE
Ta0JIMII, CXEeM, OTIOPHOTO KOHCIIEKTA, B TOM 4Hcie ¢ npuMenenueM cpeacts KT
61 XUMHUYECKUEPEAKIIUU O6o6matomuii | [IpencraBnsror uHbopmaruio mo teme «Knaccuduranus XUMUYECKUX peaKIUN 10
YPOK pasnuyHBIM Tpu3HakaM. CKOPOCTh XMMHUUYECKHX pEaklui» B BHAE TaOIUIl, CXEM,
OIIOPHOTO KOHCIEKTA, B TOM uuncie ¢ npuMeHeHreM cpeacts UK T. BeimonHsatoT TecToBble
3aanus no teme. XapakrepuzytoTrOBP, okucanTens 1 BOCCTaHOBUTEIIb.

62 OCHOBBI O6o6maromuit | XapakTepu3yloT 0O0IIue, 0COOCHHBIC W MHAWBHAyaJIbHBIC CBOWCTBA KHCIIOT, OCHOBAHHUH,
HEOPraHUYECKOU YPOK COJIEW B CBETE TEOPHUH SJIEKTPOJUTHUECKOW TUCCOLUAUN. APITYMEHTHPYIOTBO3MOKHOCTh
XUMUHU MIPOTEKAHHUsSI XUMHUYECKHX DPEAKLIUKA B PACTBOPAX OJIIEKTPOJIUTAX HCXOAS W3 YCIOBHU.

63 OCHOBBI O6o6maromuii | Kiaccupunupyror HEOpPraHUYEeCKHe BEIIIECTBA o COCTaBy u
HEOPraHNUYECKOU YpOK ceorictBaM.lIpuBodaTiprMepsl  NpeACTaBUTENEH KOHKPETHBIX KIACCOB MW TPYIII
XUMUU HEOPraHNYECKHUX BEUIECTB

64 [ToBTOpEeHME M 0000IIEHNE 110 KomOunaMpoBaH | BBITTOMHSIOT TECTHI M YIIPAXKHEHUsI, PEUIaloT3aauu 1Mo TeMeE.
reme. [Toaroroska K HBIA YPOK [TpoBoasT O11eHKY COOCTBEHHBIX JOCTH)KCHUN B YCBOCHUHU TEMBI.

KOHTPOJILHON padoTe KOppekTupyroT CBOM 3HaHUs B COOTBETCTBHH C INIAHUPYEMBIM PE3YJIHTATOM

65 KonTpomabHast pabotaNe4 Ypok koHTpons | [IpuMeHsIoT Ha IpaKTUKE paHee U3y4eHHBIH MaTepua, padboTas Mo rpymmam ¢
«ToTOBAas 1O KYpCy OCHOBHOU 3a/IaHUSIMU PA3HOTO YPOBHS CJI0KHOCTH, BBITIOJHAIOT KOHTPOJIBHYIO padoTy.

TKOJIBD»

66 IAHAIIU3 KOHTPOJIBHOM pabOTHI. KoppekTupyroT cBou 3HaHusA

67-68 [[IoBTOpEHKE OCHOBHBIX

IBOITPOCOB KypCa XUMHHU.




KpnTepun OLICHUBAHMSA JOCTHKEHMI oﬁy'{aloumxca

OcHoBHas 3a/1a4a ¥ KPUTEPUH OLIEHKU — OBJIQJICHHE CUCTEMOU y4eOHBIX IEHCTBHIA C H3y4aeMbIM y4eOHBIM MaTEPUAIOM.
Cucrema OLIEHKH BKJIIOYAET B c€0s BHYTPEHHIOK (OCYILECTBIISEMYIO CaMOW LIKOJION) M BHEIIHIO (OCYILIECTBIIsIEMasi BHEIIHUMHU 110 OTHOIIEHHUIO K
LIKOJIE CITY>KOaMm).
JUJ1st OLIEHKH MCTIOJIB3YETCs TepCOHUUIIMPOBaHHAs HH(OpMAIM U aHOHUMHAs! (HEeNepCOHU(DUITPOBAHHAs ).
[lepconunumpoBaHHO OLIEHKE TOJIEKAT TOJIBKO METAIIPEIMETHBIE U ITPEIMETHBIE PE3YNIbTAThHI U3 OJ0Ka « BBIMYCKHUK HAYUUTCS.
OneHka JOCTIKEHUI PeaTn3yeTcss «METOIOM CIOKEHU», IPU KOTOPOM (PUKCUPYETCS TOCTHKEHUE OTTIOPHOTO YPOBHS M €r0 MIPEBBILICHUE.
Jli o1leHMBaHUS MCIONb3YIOTCA: CTaHIapTU3UPOBAaHHbIE TUCHMEHHBIE U YCTHBIE PaOOThI, TPOEKTHI, IPAKTHUYECKUE paboThl, Jab0opaTopHble padboTHI,
TECTBI, 3aYEThl, TBOPUYECKHE paOOThI, CAMOAHAJIN3, CAMOOLIEHKA, HAOIIOACHUS U TIP.
Tunel 3aaHuii, KOTOPbIe HUCHOJb3YIOTCH AJIs1 OLICHKHU A0CTUKEHUI1:
1o opMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHHUM, CTIOCOO0B JIEHCTBUIA: 0a30BBIN 1 MOBBIIICHHBIN YPOBEHb;
10 MCTIOJIb3YEMBIM CPEACTBAM: 33/1aHHU [yl MUCbMEHHOM UM YCTHOU Oece/bl, MpaKTHUeCKUe 3aJlaHusl, JJabopaTopHble paboThI;
o Gpopme NpoBeAEHUs: U1 UHAUBUAYAIbHON WK TPYNIIOBOI pabOTHI.

HroroBasi onieHKa CKJIaIbIBAETCS U3:
HAKOTUICHHBIX OLIEHOK (XapaKTepH3yIOT JUHAMHUKY 00pa30BaTeIbHBIX JOCTHKECHUN yIalTuXCs);
OIIEHKH 32 CTaHJIapTU3UPOBAHHBIE UTOTOBBIE PA0OTHI (XapaKTEPU3YyIOT YPOBEHBb TPUCBOCHHS CITIOCOOOB JICHCTBHUH)

BHyTpeHHI0I0 cHCTeMY OLEHKH Ha CTyleHH OCHOBHOIO 00IIero o0pa3oBaHMsl  KIaCCU(PUIMPYETCS CIEIYIOIIMM 00pa3oM M  BKIIIOYAET
MIPOLEYPHI:

HHIMBHUAYaJIbHbIE Pe3yJbTaThl yYalluXxcs - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBIISIOTCA B XOJE ICHXOJIOTO-
MeJarorunyecKoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJbTaThl - PE3YJIbTAThI, IOJYUYEHHBIEC B POLIECCE OLIEHUBAHUS YYUTENSIMHU IKOJIBI Ha MPEJAMETHOM YPOBHE;

BHYTPHIIKOJIbHbIE Pe3yJIbTAThI - PE3YJIbTAThI, OTYYEHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJIS, UTOTOBOM aTTECTAIIMH yYaIIUXCS

( KOHTpOJBEHBIE PAOOTHI, MPOMEKYTOUHBIE, HTOTOBBIE, TUATHOCTHYECKHUE);

BHEIIKOJIbHbIE Pe3yJIbTAThI - PE3yIbTaThl OJIUMITUAJI, KOHKYPCOB, COPEBHOBAHU, KOH(MEpEeHIIH U T.11.;

pe3yNbTaThl, MOJyYEHHBIC B X0OJIC HE3aBUCHMOI BHeIlIHel OLeHKH - Pe3yNIbTaThl Mojdy4yeHHbIe B xone [UA;

HedopMaTH30BAHHAS OLEHKA - TOPT(OIIHO.



Jlnist onucanus AOCTIDKEHHUM 00yJaromuxcs 1esiecoo0pa3Ho yCTaHOBUTH CIIEIYIOLIHNE MATh YPOBHEH:

YpoBeHb JocTHKeHHe IVIAHUPYEMBbIX Pe3yJbTaTOB Onenka (oTMeTKA)
basosbIii JEMOHCTPUPYET OCBOEHHUE YUEOHBIX JIEHCTBUN C ONMOPHOM CHCTEMOM 3HAHUN B paMKax | «yJOBJIETBOPUTEILHO» (nun
YPOBEHb nuanazoHa (Kpyra) BBIIENEHHBIX 3aaad. OBiageHue 0a30BBIM YPOBHEM SIBJISIETCSI | OTMETKA «3», OTMETKa
AOCTUKEHU I JOCTaTOYHBIM JIJIsl TIPOJIOJDKEHHS 00y4YeHHs Ha CIeMYIONIeH CTyeHH 00pa30BaHMs, HO HE | «3aYTEHOY).

110 MPo(pHIHHOMY HalPaBJIECHUIO
IMoBbIlIEHHBIH | YCBOCHHE OTOPHOW CHUCTEMbl 3HAHMI Ha YPOBHE OCO3HAHHOTO IPOM3BOJIBHOTO | OIICHKA «XOPOIIO» (OTMETKa «4»);
YPOBEHb OBJIQJICHUS] YYEOHBIMH JEMCTBUSMH, JOCTAaTOYHBIH O Kpyroszop, IIHpoTa (MU

n30buparenpbHOCTH) UHTepecoB. Takue oOydaroniyecss MOTyT ObITh BOBJICUYEHBI B

MIPOEKTHYIO AESITEIbHOCTD M0 MPEeIMETy U COPUEHTUPOBAHBI Ha MPOI0JKEHUE O0yUEHHUSI

B CTapIIMX KJIaccax Mo JaHHOMY NpoduIio.
Bbicokmii Bbosnee monHOE (10 CpaBHEHHIO C MPEBIIYIINM) YCBOCHHUE OMTOPHOM CHCTEMBI 3HAHUW HA | OIEHKA  «OTIUYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOTO TMPOU3BOJILHOTO OBJIAICHHS YICOHBIMU ICHCTBUSMHU, JOCTATOUHBIN | «5»).

Kpyrosop, mmupoTa (Win HW30MpaTeITbHOCTH) MHTEpecoB. Takue oOydaromuecs MOTYT

ObITh BOBJIEUEHBI B IMPOEKTHYIO AEATEIBHOCTH IO NPEAMETY M COPHUEHTHpPOBAHBI Ha

IpOJ0JKEHHE 00yUYeHHs B CTapIIMX KJlaccax Mo JaHHOMY IpOQHIIIO.
IMonm:KeHHBIH | OTCYTCTBHE CUCTEMATHUECKON 0a30BOM MOJrOTOBKM, OOYYaIOIIMMCS HE OCBOEHO AK€ U | «HEYIOBICTBOPUTEIBHO
YPOBEHb MOJIOBUHBl ~ IUIAHUPYEMBIX  PE3YJIbTaTOB, KOTOpbIE  OCBaMBaeT  OOJBIIMHCTBO | (OTMETKA «2»)

00yJaronmxcsi, UMEIOTCSI 3HAYUTEIbHBIC MPOOENbl B 3HAHUAX, JaJIbHEHIIee 00ydeHue

3arpyaHeHo. IIpu 3ToM oOydaromuiics MOXET BBIIOJHATh OTJENIbHBIE 3aJaHMs

MOBBIIIEHHOTO ypoBHs. JlaHHas rpymna oOydaromuxcs (B CpeIHEM B XoJe 00ydeHUus

cocrapisiomas okosio 10%) Tpebyer crneuuaabHOW TUATHOCTHKU 3aTPyAHEHUU B

oOyyeHuH, MpoOENIOB B CHCTEME 3HAHUM M OKa3aHMM LIE€JCHAIpPaBIECHHOM MOMOILU B

JOCTHKEHUH 06a30BOr0 YPOBHS
Hu3zkwuii HaJIMYME TOJBKO OTAEIbHBIX (parMEHTapHBIX 3HAHUM MO TNpeAMeTy, JalibHeilllee | OLleHKa «II0X0» (0TMeTKa «1»)
YPOBEHb oOyyeHHe MPAKTUYECKH HEBO3MOXKHO. TpebyeTcs crenualibHas HOMOIIb HE TOJIBKO MO

y‘le6HOMy npeamMeTy, HO U IO d)ODMI/IDOBaHI/IIO MOTHUBAIIMN K O6V‘ICHI/IIO, Pa3BUTHIO
HHTCPECCa K HSanCMOﬁ HPCHMCTHOﬁ O6J'IaCTI/I, INOHMMAHHUIO 3HAYUMOCTU IIPCIAMECTA IJIA
JKU3HU U [p.




Xapakrepucrnka nugpoBoii OLeHKH (0TMETKH)

«5» («OTJIMYHO0») — YPOBEHB BBINOJIHEHUSI TPEOOBAHUN 3HAYUTEIBHO BBILIE YAOBIETBOPUTEIBHOIO: OTCYTCTBHE OLIMOOK KakK 110 TEKYIIEMY, TaK U
0 MpeAbIAyIeMy yueOHOMY MaTepHually; He 00Jiee OJTHOTO HEJJ0UYETa; JOTUYHOCTD U MOJTHOTA U3JI0KEHHUS.

«4» («X0po110») — YPOBEHb BBINIOJIHEHUSI TPeOOBAHUI BBILLIE yIOBJIETBOPUTEIHHOIO: UCIOJIb30BAHUE JOTOJHUTEIBHOTO MaTepuaia, IMoJHOTa U
JIOTUYHOCTh PACKPBITHS BOIMPOCA; CAMOCTOATEIbHOCTh CYXJIECHUN, OTPa)KEHHE CBOEro OTHOIIEHMSA K IpeameTy obOcyxaeHus. Hannuume omubok u
HEJ0YETOB B KOJMYECTBEHHOM BBIPAKEHUU IO OTACIBHBIM IMpPEAMETaM OTPAXKAETCSl B JIOKAJIBHBIX aKTaX O TEKyIled M HUTOroBoi (pyOexHOM)
aTTeCTaIluU OOyJarOIINXCS.

«3» («yHOBJIETBOPUTEJIbHO») — JOCTATOYHBII MUHUMAJIbHBIM YpOBEHb BBINOJIHEHUS TpeOOBaHWM, MpPerbsABISEMBIX K KOHKPETHOH paboTe,
OTJIeIbHbIE HAPYLIECHUS JIOTUKU M3JI0KEHHS MaTepralla; HeMOJHOTa pacKpbITUs Bonpoca. Hannuue ommbok 1 HEI0UeTOB MO OTJENbHBIM IIPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPA)KAETCS B JIOKAIbHBIX aKTaxX O TEKYIEH U UTOroBOM (pyOeKHOM) aTTecTalii 00yJaromuxcsl.

«2» («110X0») — YpPOBEHb BBINOJHEHUS TPeOOBaHUN HMXKE YAOBIETBOPUTEIBHOIO: HApyIIEHUE JIOTUKH; HENOJHOTa, HEePacCKPbITOCTh
o0cyXJ1aeMoro BOIpoca, OTCYTCTBUE apryMEeHTaIluu JIN0O OIMOOYHOCTh €€ OCHOBHBIX MOJIoKeHUH. Hanmuyue ommbok U HEI04eTOB MO OTIAEIbHBIM
IpeaMeTaM B KOJIMYECTBEHHOM BBIPaKEHUH OTPaXkaeTcs B JIOKAIBHBIX aKTax O TEKYIIEH U UTOT0BOM (pyOekHOI) 00 aTTecTanuy oOydarouiuxcs.

KoHTpoJibHO-U3MepuTeIbHbIE MaTepuaJibl TPEAHA3HAYEHBI [UII TIPOBEPKH YPOBHS YCBOCHHUS Yy4eOHOTO MaTepualia Ha OCHOBAaHUU
00pa30BaTeIbHOr0 MUHUMYMa cOJepaHusi 00pa3oBaHUs U TpeOOBaHUIN K YPOBHIO MOATOTOBKH BBIMYCKHHMKOB HIKOJI. OHU COCTaBJIEHBI HA OCHOBE
MHOTOJIETHEN NeJarorn4ecKoi MPaKTUKHU C YI€TOM PA3JIMYHBIX METOAUYECKUX pa3paboToOK.

ITo Bcem riaBam Kypca M X paszzeiiaM IpeajaracTcsl TeKyInid U TeMaTHIYeCKUH KOHTPOJIb 3HAHUM M YMEHUH B (pOpME XUMUUYECKUX TUKTAHTOB U
TECTOB, CAMOCTOSITENIbHBIX M KOHTPOJBHBIX paboT. 3aiaHusi 000UX BapUAHTOB PabOT CXOJHBI MO COJACPIKAHUIO M XapaKTePy BBHIMOJIHAEMBIX YU€OHBIX
TNEUCTBUI.

g opranuzanuu 3QpPexTUBHOI paboThl BCEro Kilacca ¢ Y4eTOM HHAWBUIYaTbHBIX CIOCOOHOCTEH Ka)XXIOr0 yJalerocs B psje padboT, BXOIAIINX
B 110COOMe, MPEICTaBICHBI 3a/IJaHUS PA3IMYHBIX YPOBHEH CI0KHOCTH.

He3zaMeHHMBIM MOMOIIIHUKOM Tielarora B KOHTPOJI€ 3HaHWM SABJIAIOTCS 3alaHusi B ¢opme Tecta. VX MOXKHO HCHOJIB30BaTh Ha Pa3HBIX ATamax
y4eOHOTO mpoIiecca:

* MIPU U3yYECHUH HOBOTO MaTepuaa;

* Ha 3Tare 3aKperieHus] H3y4eHHOTo MaTepuaa;

* Ha ypokax 0000I11a0111ero NoBTOPEHHUS;

* MIPHU TEKYIIEM U TEMaTUYECKOM KOHTPOJIE 3HAHUN, YMEHUN U HABBIKOB YUYaAIIUXCS;

* IIPHU MOJTOTOBKE YYalUXCs K 9K3aMeHaM KakK B YCTHOM, Tak U B MUCbMEHHOM (opme, ocobenno B popme EI'D.

JInst Ka)K10M TEMBI U €€ pa3/IeIoB MPEII0KEeHbl TECTOBBIE 3aJaHUsI PA3HOTO YPOBHSI CIOKHOCTH B JABYX BapHaHTaX, pacCUUTaHHble Ha 15—35 MuH
WJIU Ha 1eNblid ypoK. s BBICTaBJIEHUS OLIEHKHU IPeiaraeTcs UCIOJb30BaTh CIEAYIONIYIO POLIEHTHYIO IIKAIY:

35% BBITTOJIHEHHBIX 3aJJaHUHA — OIIEHKA «2»;

36—61 % — o1reHKa «3»;

62—85% — orreHka «4»;



86—100% — omeHka «5».
B 3aBrcuMOCTH OT pe3yIbTaTOB BHITIOJHEHUS pa0OTHI YYUTEIh MOKET BHOCUTH B MPEIJIOKEHHYIO CUCTEMY OIICHUBAHUSI KOPPEKTUBBI, TOCKOJIbKY
OCHOBHAs 11€JTb KOHTPOJIS B IAHHOM CITy4ae — HE COOCTBEHHO BBICTABJICHHE OIICHKH, a OTIPEICIICHUE YPOBHS YCBOCHUS YIAIIUMUCS y4EOHOTO
MaTepHasa ¥ HallpaBJICHUHA JaTbHEHIIIeH paboThl Ha/l TOBBIMICHUEM KadeCcTBa 3SHAHHIMA

3ananue nmoa mudpoit 1 omennBaercs 3 Gamwramu; mon mudpoi 2 — 5 Oamtamu; mon mudpoi 3-8 Gaymamu. 3amaHusi, OTMEUEHHBIC *, — JUIs
WHIUBUIYITBHOTO BBITIOJTHEHUS.

Ecnu He yka3aHo nHOE, Ka)K/IbIi OTBET YacTel OLICHUBAETCS:

» yactn A — 2 Gaiamu;

» yactu B — 4 Gannamu;

« yactu C - 6 Ganmnamu.

OpHako HE BCE ydJalIuecs NMPHUCTYMAT K 3agaHusM 4acTd C U TeM 0oJjiee BBIMOJHSIOT MX IMOJHOCTHIO. UTOOBI MOBBICUTH TOJIOKUTECIBHYIO
MOTHBAITUIO K BBITIOJHEHUIO 3a1aHui 9acTu C, yIUTEIIb MOXKET OOBSBUTH O BHICTABJICHHUH IT0 PE3yJIbTaTaM TECTa JABYX OIICHOK: MEPBOM — 3a 4acThu A
u B, a BTopoit — 3a yacth C — ¢ UCMOJIb30BaHUEM MPOLIEHTHOM IIKAJIbI OLIEHKH 3HAHUM.

Bormpockr s BceX BUAOB KOHTPOJIS 3HAHWH COCTaBJICHBI TAKMM O0Opa3oM, 4TOOBI MEAAaror ¢ WX MOMOIIBIO MOT BBISSBUTH 3HAHUS yJalIUXCS TIO0
BCEM Y3JIOBBIM BOIIpOCAM TJIaBbl M pa3jiena Kak Ha 0a30BOM ypOBHE, TJie HEOOXOJMMO TOJIBKO BOCIPOU3BEICHHE ydeOHOTO MaTepuayia, Tak U Ha
YCIIO)KHCHHOM YPOBHE, TJIe TpeOyeTcs yMeHHEe aHATM3UPOBATh U CPABHUBATH JaHHBIE, IPUMEHSS TBOPUYESCKHE CITOCOOHOCTH.

Bce oOyuaromue Bubl KOHTPOJIS IPEAINOIaraloT KOJJIEKTUBHYIO IEATEIbHOCTD yYalluxcst 0o B mape, Ju00 B IpyIIe U CAMOIMPOBEPKY.

[Ipu moaroToBKe K KOHTPOJIBHBIM paboTamM HEOOXOIMMO OOpaTUTh BHUMAHHME Ha 3aJaHUsl YPOKOB 0000IIaromiero moBTopeHus. B aTom ciyuae
y4aliecsi B COOTBETCTBHUHM CO CBOUMHU CIIOCOOHOCTSIMU OTPEAETSIOT AJisi ceOs 3a1aHusl, KOTOPbIE MOTYT BBITIOJIHUTD.

PacuerHble 3a1aun pa3IMyYHBIX TUIIOB U YPOBHEH CIIOKHOCTH MPEACTaBICHBI B MOCOOMH OJIOKaMH, a TaK)Ke BKIIOYEHBI B pa3HbIe BUIbI KOHTPOJIS
3HAHUNA. YUUTEIb MOXKET MO0 JKEJIaHUIO BKIIOYATh UX KaK JIOTIOJHUTENbHOE 33aJaHie B JI000N BUA KOHTPOJISI WM MpeiaraTh y4alluMcsl OTAeNbHbIe
CaMOCTOSITENIbHBIE paOOTHI MO PEHICHUIO MOJOOHBIX 3a/1a4.

IIpoBenenne XUMHUYECKOT0 AMKTAHTA

3aganus 1 000X BapHAHTOB KPATKO 3aMMCHIBAIOTCS HA JIMIIEBOW CTOPOHE JOCKH MJIM Ha KOJOTpPAHCHApaHTE; OTBETHI HA BOIIPOCHI JKEIATEILHO
HanucaTh Ha OOpaTHOM CTOPOHE JOCKH MJIM TaKXKe Ha KOJOTpPaHCIapaHTe. Y YnTeNb 3a4NTHIBACT COJIEp)KaHUE BOIPOCA, YUaIIUEeCs 3aIHChIBAIOT O TBET
B TETPAJISIX.
[To okOHYaHMU TUKTaHTa IPOBOIMUTCS CAMOIPOBEPKA:

* OMMOOK HET — OLEHKA «5»;

« gomyieHbl 1—2 ommoku — «4»;

* JIOMYILEHBI 3 OMNOKH — «3».

B 3aBucuMoOCTH OT cTENEHH NOArOTOBICHHOCTH YYAIIMXCsl YUUTENIb MOYKET U3MEHUTh KpUTEPHUil OLIEHKH paldoT B MOJIb3Yy YUCHHUKA.

IIpoBenenne caMoCTOATEIBLHOM PadOTHI

CamocrosTenbHas paboTa mpearnosaraer Jubo napHy, JU060 rpynmnoByo (GopMy paboThl M JJa€T BO3MOXKHOCTB JIydllle OTpaboTaTh U3ydaeMble
BOIIPOCHI MO KOHTPOJIEM YUUTEJIS U B XOJI€ CAMOCTOSITETIbHOM AeATeNbHOCTH (7151 0Oydarorieid paboThl) TUO0 JIydllle HOArOTOBUTHCS K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEACTOUT BBIOJIHATH Ha CIEAYIONEM ypoke (i oboOmiaromneii paboTsl). 3ajaHus BBIOJIHAIOTCS B 1ape (TpyMIie), 4To MO3BOJSET



SKOHOMHTH BpeMss Ha oOTBeT. OTAenbHbIC 3aqaHus (MO 3HAKOM *) ydamiuecss BBITIOJNHSIOT CaMOCTOSITENBHO. /[l KOHTpOJIS ydarmmcs
MIPEIOCTABIISIETCS BOZMOKHOCTh CBEPUTH CBOYM OTBETHI C ATAJIOHAMHU, KOTOPBIE OYAYT NaHbl YIUTEIEM 10 OKOHYAHUH PAOOTHL

OuneHka NpakTHYeCKUX YMEHMIl ydyamuxcst

Yuurenn AOJDKCH YYUTBIBATDL:

- IPpaBHJIbHOCTD OMPCACIICHUSA LIC/IN OIIbITA,

- CaMOCTOSATEIBHOCTh 110,100pa 000pyIOBaHUs U 0OBEKTOB;

- TIOCJIEI0BATEILHOCTH B BBITIOJTHEHUH PaOOTHI 10 3aKJIAJKE OIBITA;

- JJOTHYHOCTh M TPAMOTHOCTh B OIMCAHWH HAOJIOJCHUH, B (JOPMYIUPOBKE BHIBOJIA M3 ONBITA.

Otmerka "'5" - IPAaBWJIBHO OIPEJIEIIEHA LIEJb OIbITA,

- CAMOCTOSTEBHO, C HEOOX0IMMO MOCIeI0BaTEIbHOCTHIO MPOBEACHBI T0J00p 000pyI0BaHUS U 0OBEKTOB, a TaKkkKe padoTa
0 3aKJIAJIKE OTIBITA;

- HAYYHO I'paMOTHO, JIOTUYHO OIMMCAHBI Ha6J'IIOI[€HI/I${ n C(bOpMyJ'II/IpOBaHBI BbIBO/JIbI U3 OIIbITA.

Ormerka "'4" - TIPABUJIBHO OTMIPEAEIIEHA €MD OIBITA;

- CaMOCTOATENLHO TIPOBEIeHa padboTa Mo Mo 100py 000pya0BaHus, 00BEKTOB;

MIPH 3aKJIaJIKe OMbITA JOMycKatoTcs 1 -2 omuoKu;

- HAYYHO I'paMOTHO, JIOTHUYHO OITMCAHbI Ha6J'IIO)IeHI/I${ n C(bOpMy.]'[I/IpOBaHI)I BBIBO/JIBI U3 OIIBITA,
- B OITMCaHUH Ha6J'II021€HI/If/'I M3 OIIbITa JOIIYCKAKOTCsA HEeOOJIBbIINE HETOYHOCTH

Ormerka "'3" - IIPABUJIBHO OITPEENICHA LEIb OIIbITA;
- o100p 0060PYyIOBaHUS U OOBEKTOB, a TAKKE paOOTHI MO 3aKJIAKE OTIBITA MPOBEACHBI C TOMOIIBIO YUUTEIS;
- IOMYCKAalOTCS HETOUYHOCTH U OIIMOKYU NPHU 3aKJIaJIKe OIbITa, ONMCAHUN HAaOMI0AeHu |, (JOpMYITUPOBAHNHN BBIBOJIOB.

OtMmerka "2" - HE OMpeAesieHa CaMOCTOSTEIIBHO 1EIb OTbITA;
- HE 0TOOpaHO HY)KHOE 000PYI0BaHUE;
- JIOTTYCKAKOTCs CYIIECTBEHHBIC ONTMOKY TPH 3aKIaKe ¥ 0()OPMIICHHUH OIIBITA.

Ouenka ymenuillpoBoasit HaG0AEeHUS

Y4uuTenb N0DKEH YIUTHIBATh:

- IPABWJIBHOCTH MPOBEJCHUS HAOIOICHUM 110 3a/IaHUIO;

- YMEHHE BBIJCIATH CYIIECTBEHHbIC TPU3HAKU Y HAOI01aeMoro 00bekTa (mmporecca),

- IOTUYHOCTh U HAYYHYI0 TPaMOTHOCTH B 0(hopMIICHIH pPe3y/IbTAaTOB HAOIIOACHUI U B BBIBOJIAX;
- IPOBEJICHNE HAOIIOACHHMS 110 3aaHHIO;

OtMeTka "5" - MPaBUJIHHO MO 3aJIaHUIO YYUTEIIS [IPOBEICHO HAOMIOICHHUE;
- BBIJICJICHBI CYIIECTBEHHBIEC MPU3HAKU Y Ha0It01aeMoro o0beKTa (mpoiiecca);
- JIOTUYHO, HAYYHO TPaMOTHO O0(hOPMIIEHBI Pe3yabTaThl HAOMIOJCHHUI U BBHIBOIbI.

OtMeTKka "4" - MPaBWJIHHO TIO 3aJIAHUIO YYUTEIS MIPOBEICHO HAOMIOICHNUE;
- TIPY BBIJICJICHUN CYIIECTBEHHBIX MPU3HAKOB Y Ha0II01aeMoro o0beKTa (mpoliecca) Ha3BaHbl BTOPOCTEIICHHBIE;
- IOTMyCKaeTcsi HeOPEXKHOCTh B 0POPMIICHUN HAOIIOACHUI U BBHIBOJIOB.




Ormerka "3" | - 1OMyCKarOTCA HETOYHOCTH U 1-2 OIMOKM B IPOBEICHUH HAOMIOACHUH IO 3aJaHUIO YUUTEJIS;
- TIPY BBIJICJICHUH CYILIECTBEHHBIX MPU3HAKOB Y Ha0III0JaeMOro 00beKTa (Tpo1iecca) BbIICISIOTCS JIUIIb HEKOTOPBIE;
- norryckarorest omuoku (1-2) B opopmiennn HaOI0JeHUH U BBIBOJIOB.

Otmetka "2" - momyckarorcs omuOku (3-4) B MpoBeICHUU HAOTIOICHUH 10 3a/IaHUI0 YIUTEIIS;

- HEMPABWIBHO BBIJICISIOTCS NMPU3HAKK HAOII0AaeMoro o0bekTa (Iporecca);

- momyckatorcs omuOku (3-4) B ohopMieHHH HAOIFOICHUH U BBIBOJIOB. DOpMa aTTecTalyy o OHUOJIOTUH MOKET OBITh
pa3IMYHON: YCTHBIN 9K3aMeH Mo Owieram, 3anmra pedepara, TECTUPOBAHUE, 3alIUTA IPOEKTA.

dopMbl npeICTaABJIEHUs1 00pa30BaTeJbHbIX Pe3yJIbTATOB!
e Tabenp yCIIeBa€MOCTH TI0 MpeaMeTaM (C ykazaHueM TpeOOBaHUM, MPEIbIBIAEMBIX K BBICTABJIEHUIO OTMETOK);

® TEKCTbl UTOTOBBIX JUATHOCTMYECKUX KOHTPOJIbHBIX pabOT, JUKTAHTOB M T.[. W aHAIM3 UX BBINOJHEHUs oOydaromuMmcsa (MHPopmauus od
SJICMCHTAX U ypOBHHX HpOBepﬂeMOFO 3HAaHUA — 3HAaHUs1, IOHUMaHUI, HpI/IMeHeHI/IH, CI/ICTeMaTI/ISaHI/II/I);

® yCTHas OIIEHKA YCIENTHOCTH PEe3yIbTaTOB, (OPMYTUPOBKA MPUYMH HEyJad U PEKOMEHIAINI 10 YCTPAHEHHUIO MPOOEIOB B 00Y4EHHOCTH TIO
npeaMeTam;

e mnoptdomuo;

L] pe3y.]'IBTaTI)I TIICUXOJIOTO-TICJAar OTUYCCKUX HCCH@HOB&HHﬁ, I/IJ'IJ'II-OCTpI/IpyIOHII/IX )II/IHaMI/IKy pa3BI/ITI/15I OTACJIBHBIX I/IHTeJ'IJ'IeKTyaIII)HBIX 158
JUYHOCTHBIX KadecTB oOy4varomierocs, YY /1.

KpnTepman OLICHUBAHUA SIBIIAIOTCA:

® COOTBETCTBHE JOCTUTHYTBIX MPEIMETHBIX, METAaNpEeIMETHBIX U JIMYHOCTHBIX pPE3ylIbTaTOB OOYYaIOIIMUXCS TpPeOOBaHUSIM K pe3ylbTaTaM
OCBOEHHS 00pa30BaTEIbHON TPOrpaMMbl OCHOBHOTO 0011ero oopazoanust ®I'OC;
® IMHAMHKA PE3YJIbTaTOB MpeIMeTHOHO0OydeHHOCTH, (hopmupoBanus Y Y /1.
OneHka JOCTUKEHUS METapeIMETHBIX pe3yabTaToB MoXkeT. [IpoBosaTcs B X0/e pa3nuuHbIX npoueayp. OCHOBHON MpoLeaypoi HTOTOBON OLIEHKH
JNOCTHKEHHSI METANPEAMETHBIX PE3YyIbTaTOB SBIISETCS 3aUUMA UMO208020 UHOUBUOYATILHO20 NPOEKMA
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