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PaGouas mporpaMma 1o XMMUU MOCTPOEHA Ha OCHOBE (heJiepaIbHOTO TOCYJapCTBEHHOTO 0Opa3zoBatenbHoro crangaapra OO0, TpeboBanuit
K pe3ylbTaTaM OCBOCHMSI OCHOBHOM 0Opa30BaTeIbHOW MpOrpamMMmbl OCHOBHOTO OOIIEro oOpa3oBaHMs, TPEOOBAHUU K CTPYKType OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIero 00pa3oBaHus, IponucaHHbIX B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
OCHOBHOTO 00Imero oOpa3zoBaHus, a Takke KoOHIENIMHM IyXOBHO-HPABCTBEHHOI'O DAa3BUTHUA W BOCHUTAaHUS TpakganuHa Poccum. [lannas
porpaMma COCTaBlieHa ¢ y4eToM mnporpammbl Bocniutanuss MBOY «KirokBuHCKas cpeansisi oOuieoOpasoBarenbHas mkona» Kypckoro paitona
Kypckoii obnactu.
[IpenonaBanme yaeOHOTO Kypca « XMMHAN» B OCHOBHOM IIIKOJIE OCYILIECTBIISIETCS] B COOTBETCTBUU C OCHOBHBIMHA HOPMATHBHBIMU JOKYMEHTAMH U
MHCTPYKTUBHO METOAMYECKUMH MaTepHalIaMH:

v’ 3akon Poccuiickoit ®enepanuu «O0 ob6paszoanuu B Poccuiickoii @enepanun» ot 29.12.2012r. Ne273-D3;

v OezepalbHblii TOCYIapCTBEHHBIM 00pa30BaTeIbHBIA CTAHIAPT OCHOBHOTO OOMIEro OO0pa3oBaHUs, YTBEPKICHHBIM PHUKA30M
MunoOpuayku Poccunm ot 17.12.2010 Ne 1897 «OO0 yTBepKAEHHWHM U BBEISHHH B JeicTBHE (elepaabHOro TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOT'O 00111ero 00pa3zoBaHus» (B pell. npukaza MunoopHayku Poccun ot 29.12.2014 Nel644)

v Mertoauueckrue PeKOMEH/IAINK 110 PEATU3aIii 00pa30BaTeNbHBIX MPOrPaMM E€CTECTBEHHOHAYYHOW W TEXHOJOTHYECKOM HAIpaBIeHHOCTEH
10 XMMHUH C UCTOJIb30BaHUEM 000pynoBaHus 1ieHTpa «Touka pocta». Metoauueckoe nocodue. — Mocksa, 2021 r

v' Xumus. Paboune nporpammel. IIpeamernas naunus yueOuukoB O. C. IaOpuensua, U. T'. Ocrpoymona, C. A. Cnaakosa. 8—9 Kiacchl:
yaeOHoe ocodue ist obmieoopazoBarensHbix opranuzaiuii / O. C. N'abpuensn, C. A. CnagkoB — M.: [Ipocsemenue, 2019.

v B coorBercteun ¢ OOIT OO0 MBOY «KittokBHHCKas! cpe/iHsis 001eo0pa3oBarebHast IKOJa
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ean kypca:

. Dopmuposanue y ydamuxcsi LIEJIOCTHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Pa3zéumue 103HABATENBHBIX WHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH yYalIuXcsi B MPOIECCE HU3YyUYCHUS
XUMHYECKOH Hayku U €€ BKJIaJa B COBPEMEHHBIM HAy4HO - TEXHHUYECKUH Mporpecc; (GpopMHpoBaHHE BaKHEUIIMX JIOTMUECKUX OMepanuit
MBILUICHHS (aHAIM3, CUHTE3, 0000IIeHre, KOHKPETU3allysl, CpaBHEHUE U JIp.) B MpoLiecce MO3HAHUS CHUCTEMbl BaXKHEUIIUX MOHATHH, 3aKOHOB U
TEOpUH O COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEILECTB.

Bocnumanue y6exnEHHOCTH B TOM, YTO MPHMEHEHHE TMOJYYCHHBIX 3HAHUM U YMEHHH IO XUMHH SBISETCS OOBEKTHUBHOU
HE0OXOIMMOCTBIO JIJIs1 6e30macHOM pabOTHI C BEIIECTBAMYU M MaTepHallaMy B OBITY U Ha MPOU3BOJICTBE.

Ilpoexmuposanue u peanuzayus BBHITYCKHUKAMU OCHOBHOW IIKOJBI JIMYHOM OOpa3oBaTENbHON TPACKTOPUH: BBIOOpP MPOGMIIL
00y4eHHs B CTapIeH IIKOJIE I TPO(PECCHOHATBHOTO 00pa30BaTEIBHOTO YUPEKICHUS.

® Osnadenue Kuiouesvimu KomnemeHuuamu: y‘I66HO'H03HaBaTeJ'IBHLIMI/I, I/IH(bOpMaI_[I/IOHHBIMI/I, OCHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKAaTHBHBIMHU.

Jlis nocTrkeHus 3TUX 1eiell B Kypce XMMUU Ha CTYIIEHH OCHOBHOT'O OOIIEro 00pa30BaHMsl PEIIAlOTCs CAENYIOIINE 3aJaUH:

v q)OpMI/IPYI-OTCH 3HaHHUS OCHOB XHMHYECKOH HAayKH — OCHOBHBIX (l)aKTOB, HOHHTHﬁ, XUMHUYCCKHUX 3aKOHOB H TeoprI, BBIPAKCHHBIX
MMoCpCACTBOM XHUMUYICCKOTO A3bIKa,

v Pa3BUBAOTCA YMCHUA Ha6J'II-O,Z[aTB 1 OOBACHSIIOT XUMHUYCCKHUE SBJICHUS, TPOUCXOAAIINE B IIPUPOIC, J'Ia60paTOpHBIX YCIOBUAX, B 6BITy u
Ha MPpOU3BOACTBEC,

v mpUOOpeTaoTCs CrenranbHble YMEHHsT M HAaBBIKA MO 0€30MacHOMY OOpAIEHHI0 C XHMHUYECKUMH BEIIeCTBAMH, MaTepualaMd U
IpoLeccamy;

V' (dopMmHpyeTcs T'yMaHHCTHYECKOE OTHONIEHHE K XMMHH Kak I[POW3BOAMTENLHONW CHJIE OOIIECTBA, C IOMOMILIO KOTOPOW pPEIIATCs
r1106anbHbIe MPOOJIEMbI YEJI0BEUECTBA;

v/ OCYIECTBIISIETCS HHTETPALIUS XUMUYECKOW KAPTHHBI MUPa B €IMHYIO HAYYHYIO KapTHHY.
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Conep:xkaHnue nporpaMmmsl
Xumus 8 kiaace
(70 yacoB, 2 yaca B HeeJII0)

HauvaabHble NOHSATHA M 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BeUIeCTB. DTaJlOHHBIE (PU3NUECKHE CBOMCTBA BemlecTB. Marepuaisl U MaTepuaioBeaeHue. Ponb xuMuu B
JKU3HU COBpeMeHHOro obmecTBa. OTHOIIeHHE 00IecTBa K XUMUU: XeMODUIus u xemMohoowus.

Mertoab! n3yuenust xumun. Habmonenune. Dxciepument. MonenupoBanue. Mojienu MaTepranbHble U 3HAKOBBIE HIT CHMBOJIBHBIE.

I"a3pl. JKunkoctu. TBEpable BemiecTBa. B3auMHble nepexo/ibl MEXy arperaTHbIMU COCTOSIHUSIMHM BEILLECTBA: BO3TOHKa (cyOaumanus) u
Jecyoaumanus, KOHJSHCAys U UCIapeHHe, KpUCTAIIM3alMs U IJIaBJIEHUE.

@dusnueckue sBieHus. UucTele BellecTBa U cMecU. ['OMOreHHble U rereporeHHble cmecd. CMecu razoo0pasHble, KHUJIKHE U TBEpABIC.
CriocoObl  pa3zieneHusi CMecel: TMeperoHka, WM JAUCTHULILKSA, OTCTauBaHWe, (UIBTpOBAHUE, KPHUCTAIIM3AlMsd WM  BbIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux crnoco6oB B 1a60OpaTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMUYECKUE DJIEMEHThl. ATOMBI W MOJEKyJbl. lIpocTele M cilokHBIE BelecTBa. AJUIOTpPONUS Ha mpuMepe Kuciaopona. OCHOBHbIE
IIOJIOKEHUS AaTOMHO - MOJIEKYJIIpHOTO yueHHus. FloHbI. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS.

3Haku (CUMBOJIBI) XMMMUYECKHUX 3JeMEHTOB. MHdopmanus, KOTOPYHO HECyT 3HAaKW XMMHUYECKHUX JJIEMEHTOB. ODTHMOJIOTHMS Ha3BaHUU
HEKOTOPBIX XUMHUYECKHX »dJeMeHTOB. llepuogmueckass Ttabnuia xumuueckux osmemeHToB JI. WM. MenneneeBa: KOPOTKOTEPUOIHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproas! u rpynnel. ['maBHas u no6ouyHas noArpymnmnsl, uiau A- u b-rpynnsl. OTHOCHTENbHAsS aTOMHAs Macca.

Xumnueckue ¢opmynsl. MHaekcsl 1 ko3dduuumentsl. OTHOCUTENbHAS MOJIEKYJsipHas Macca. MaccoBas JI0Jsi XMMHUYECKOTO 3J€MEHTa B
coeauHeHuu. MHpopmanus, KOTOpyI0 HECYT XUMUYECKHEe (OPMYIIbI.

BanentHocth. CTpykTypHBIE (OpMYibl. XMMHUYECKHE 3JIEMEHTHI C IOCTOSHHOM M IE€PEeMEHHOW BaJeHTHOCTBbIO. BbIBOI (opmysbl
COEIMHEHUS MO0 BaJleHTHOCTU. Onpe/eneHre BaleHTHOCTH XUMHUYECKOTo 3JeMeHTa 1o gopmyiie BemjectBa. CocTaBieHHe Ha3BaHUM COEIMHEHHH,
COCTOAIINX U3 IBYX XUMHUYECKHUX JIEMEHTOB, I10 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.

XuMHYecKue peakuuu. PeareHTsl W MpOayKThl peakuuu. IIpu3Haky XMMHYECKMX peaklnMil. Y CIOBHS UX NMPOTEKAHHS U MPEKPALICHUS.
Peaknnn ropenns. DK30TepMUYECKHAE U SHIOTEPMHUYECKHE PEAKIIUH.

3aKOH COXpaHEHHUs Macchl BellecTB. XHUMUYeckue ypaBHeHHs. CocTaBieHHE XMMHUYECKUX ypaBHeHUMl. MHpopmarus, KOTOpyr0 HECET
XUMHYECKOE YPaBHECHHUE.

Knaccugukaius XUMUYECKUX peakiuii 0 COCTaBy U YMCIY peareéHTOB U MPOAYKTOB. THIIBI XMMUYECKUX peakiii. Peakuuu coeannenus,
pa3iokeHus, 3aMenieHns 1 ooMena. Karanuszaropsl u kaTanus.



JdemoHcTpauuu

Kosnekuus marepranoB U U3AENIHUN U3 HUX.

Monenu, ucroib3yeMble Ha ypoKax (PU3UKH, OMOJIOTUH U TeoTpaduH.

OOBEMHBIE U IAPOCTEPIKHEBBIE MOJICIA HEKOTOPHIX XUMHUYECKUX BEIIECTB.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Cobupanue npubdopa AJs MoJIyuyeHHs ra3a U MPOBEPKa €ro Ha TePMETUYHOCTbD.
Bosronka cyxoro npaa, iiofa nin HadTanuHa.

ArperatHble COCTOSIHHSI BOJIBI.

Pa3nenenue 1ByX HECMEIIMBAIOIIMXCS )KUIKOCTEN € TOMOLIBIO ACIUTEIBHON BOPOHKH.
JiMcTUIsATOp U ero pabora.

VYcranoBka 11 puiabTpoBaHus u e€ padboTa.

YcraHoBKa JUIs BbITapuBaHUs U €€ padora.

Konnexius 6bITOBBIX TPUOOPOB A1t GUIIBTPOBAHMS BO3IYyXA.

Paznenenue kpacsiero BeuiecTsa omMactepa ¢ IOMOIIbI0 OyMaXXHON XpoMaTorpadpum.
Mogenu aquIoTpONHbIX MOAU(UKALINI YIIepoia U Cepbl.

ITonyyenue o30Ha.

Hoprpets 1. 5. Bepriennyca u JI. . Menneneesa.

KopoTkoneproasslii ¥ JUIMHHONIEpUOAHBIN BapuaHThl [leprnoandeckoii cucrems! J. 1. Menneneesa
KoHcTpynpoBanue mapocTepKHEBBIX MOJETIEH MOJIEKYI.

Anmapat Kunna.

Paznoxenne 6uxpomara aMMOHHUS.

['openue cepbl 1 MarHUEBOMU JICHTHI.

[Toptpetsr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OnBbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS! MacChl BEILIECTB.

['openue pocdopa, pacTBOpeHHE POAYKTA TOPEHHS B BOJIE U HCCIIEJOBAHUE MOJTYYSHHOTO PACTBOPA JTAKMYCOM .

BsauMoelicTBHE COJIITHOM KUCIOTEI C IIMHKOM.

TOUYKA \!POCTA
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JlaGopaTopHble ONBITHI
. O3HaKOMIIEHHE C KOJUICKIUEH Tab0opaTOpHOI TOCYIbI.
. [IpoBepka npubopa JIst MoTy4eH st ra30B HA TEPMETHYHOCTb.
. O3HaKOMIIeHHE ¢ MUHEpallaMH, 00pa3yIOUIMMH TPaHHT.

. [IpuroroBiieHnE TeTEpOreHHON CMECH ITOPOIIKOB CEPBI U JKEJIE3a U UX pa3zciiCHuE.

1
2
3
4
5. BsaumoelicTBrE pacTBOPOB XJIOPUIOB U HOIMIOB Kajlusl C PACTBOPOM HUTpara cepebpa.
6. IMonyuenne ruapokcuna meau(ll) u ero B3aMMomeiicTBHE ¢ CEPHON KMCIIOTOI.
7. B3aumozelicTBre pacTBOpa COMBI C KUCIIOTOM.
8. INpoBepka 3aKOHA COXPAHEHHS MACCHI BEIECTB HA IPUMEPE B3aUMOICHCTBHS MIEIOYM M KMCIOTBL
9. IlpoBepka 3aKOHa COXpaHEHHs MAcChl BEIECTB HAa IIPUMEPE B3aUMOIeHCTB S mEnoun 1 conu xkenesa (I1I).
10. Pasnoxenue nepokcua BOAOPOAa ¢ MOMOLIBI okcuaa Mapranna (IV).
11. 3amemenue xene3oM MeIH B MEJHOM KYIIOPOCE.
IIpakTHyeckue padoTbl
1. 3HaKOMCTBO C J1a0OpaTOpHBIM 00opynoBaHHeM. lIpaBmiia TeXHUKH O€30mMacHOCTH MpH paboTe B KabuHeTe XuMuHM. HekoTopwle BUAbI
pabor.
2. AHanm3 Mo4BbI
BaskHeiilue npeacraBuTe I HEOPraHu4ecKkux BeulecTs. KoimyecTBeHHbIC OTHOLICHUS] B XUMMHU
Cocras Bo3ayxa. [Tonstre 06 00EMHOI 07Ie KOMIIOHEHTA MPUPOIHON Ta30BOM cMecH — Bo3ayxa. Pacuér o0pEMa KOMIIOHEHTa
ra3oBoil cMecH 1o ero 00bEeMHOM J10J1€ U HA0O0POT.
Kucnopoa. O3on. Ilonydenue kucnopona. Codupanue u pacrozHaBaHHe KUCIOpoia. XUMUYECKHE CBOMCTBA KMCIOPO/a: B3aUMOIEHCTBHE C
MeTaJlJlaMH, HEMETaJIJIaMU M CJIOKHBIMM BelllecTBaMu. [Ipumenenue kucinopoaa. KpyroBopor kucioposa B mpupoie.
Oxkcunpl. O6pazoBanue Ha3BaHUN OKCHIOB 10 UX popmyrnam. CocraBieHue GopMys OKCHIOB 10 UX Ha3BaHUSIM. [IpencTaBuTenn OKCUI0OB:
BOJIa U YIJICKUCIIBIN I'a3, HEralmeHast U3BECTh.
Bonopon B npupone. @usnyueckne n XuMUYECKHE CBOKMCTBA BOJOPOA, €T0 NOJYYEHHE U IPUMEHEHHE.
Kucnotsl, ux coctaB u knaccudpukanus. Uuaukaropsl. Tabaumna pactBopuMoctu. CossiHast U cepHast KMCIOThI, X CBOMCTBA U
[IPUMEHEHUE.
Coun, ux cocta u Ha3BaHUA. PacTBopuMocTh conelt B Boae. [IpenctaBurenu comeii: xyiopua HaTpusi, kapOoHAT HATpus, pocdar KaabIus.
ITocrosinnas ABoraapo. Konuuectso Bemectsa. Moabs. MonsipHas macca. KpaTHble eAMHMIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA —



TOUYKA \!POCTA

MUJUIMMOJIb U KHJIOMOJIb, MAJUIMMOJISIPHASL U KMJIOMOJISIPHAs: MacChl BELIECTBA.
PacuéTel ¢ nCronb30BaHNEM MOHATHM «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS MACCA», «IIOCTOSTHHAsA ABOTaApO».
3akoH ABorajipo. MossipHbIit 006EM ra3o000pa3HbIx BemecTB. OTHOCUTENbHAS IJIOTHOCTh OJHOTO T'a3a Mo APYyromy.
KpatHbie eAMHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBINA M KMJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.
Pacuérsl ¢ ncronp30BaHNEM HOHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBII 00bEM ra3oBy, «IOCTOSIHHAS ABOTaapoO».
Pacuérsl ¢ Hcronp30BaHNEM MOHATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MAaccay, «MOJISIPHBIN 00BEM ra3oB», «4nuciIo ABOTampo.
I'mapocdepa. KpyroBopot Boabl B ipupojie. PU3nUecKne 1 XUMUYECKHE CBOMCTBA BOJBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBaHusl, ux cocrtaB. PacTBopuMOCTh OCHOBaHMI B Boje. M3MeHeHMEe OKpacku WMHIMKATOPOB B IiesiouHou cpene. IIpencraBurenu
HIEeJIOYEH: TUIPOKCU/IbI HATPUS, KA U KaJIbLIUS.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopel. PacTtBopenume. I'mapatel. MaccoBast foyisi pacTBOPEHHOTO BellecTBa. PacuéTsl,
CBSI3aHHBIE C HCIOJIb30BAHUEM TOHITHUS «MACCOBASI 10J151 PACTBOPEHHOTO BELIECTBAY.
JdeMoHcTpannn
* OmnpeneneHue coiepkaHus KUCIOPOAa B BO3LYyXE.
* IlomyuyeHue KkucCiIOpOJa pa3a0KEHUEM IIEPMaHraHaTa Kajlus U IepoKCuaa
BOZIOpOAA.
* CoOupaHue METOJIOM BBITECHEHHUS BO3/yXa 1 BOJbI.
* PacnosnaBanue kucnopona.
* TopeHue maruus, kenesa, yris, cepbl 1 ocdopa B KUCIOpOIE.
¢  Komnexius oKCUI0B.
* [lomyuenue, cobupanue 1 pacrio3HaBaHUE BOJIOPO/IA.
* ['opeHue Bomopoaa.
* BsaumopeiictBue Bogopoaa ¢ okcuaom mean(ll).
e  Kosnekuus MUHEpaIbHBIX KUACIOT.
* IlpaBuio pa30aBneHus cEpoil KUCIOTHI.
*  Kosnekuus comnen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.
* HexoTopble MeTAIIIIBI, HEMETAIUIBI U COETMHEHUS KOJIMYECTBOM BEIlECTBA B | MOJIb.

*  Mogenb MoJsipHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.
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JlaGopaTopHble ONBITHI
12. TlomyrHeHHe U3BECTKOBOM BOJbI PH MPOIYCKAHUH YIIIEKUCIIOTO rasa.
13. Tlonydenue BogOpOAa B3aMMOAENCTBHEM IIMHKA M COISHON KHUCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHenue OKpacKu MHAMKATOPOB B LIEIOYHOM CPELE.
16. OsnakomiieHue ¢ mpenaparamu JOMAIIHEW WJIM MIKOJILHOW aNTeYKH — PacTBOPAMH IEPOKCHIA BOIOPOJA, CIIMPTOBOW HACTOWKH MOIa U
HAIIaTBIPHOTO CIMPTA.
IIpakTnyeckne padoThl
3. Tlonyuenue, coOUpanue U pacro3HaBaHKE KUCIOPOIA.
4. Tlonyuenue, coOMpaHue U PacIiO3HABAHUE BOJOPOJIA.
5. TIpurorosieHne pacTBOPOB COJIEH C UX 3aJaHHON MAacCOBOM J0JIEM.

OcHOBHBIE KJIACCHI HEOPraHHYeCKHX coeAnHeHnii O0o01IeHre cBeleHni 00 oKkcuaax, UX KIacCU(pHUKAIMU, Ha3BaHUAX U

cBoiicTBax. CriocoObl MOTYyYeHUsT OKCHJIOB.

OcHoBaHus, uxX Kiaccuukanus, Ha3BaHUs U CBOicTBa. B3aumoseiicTBue ¢ KUCIOTaMM, KUCIOTHBIMU OKCHJIAaMH U COJISIMU. Pa3znokeHue
HEPAaCTBOPUMBIX OCHOBaHUN. CIIOCOOBI MOJTy4eHUsI OCHOBAaHUH.

Kucnotel, ux knaccudukanus u Ha3zBaHud. OOImMe XUMHYECKHE CBOMCTBAa KHCJIOT. B3aumozeicTBue KHUCIOT C MeTaulaMHu.
DNEKTPOXUMHUYECKUH Psiji HallpsDKEHUH MeTallioB. B3anmoaeiicTBie KUCIIOT ¢ OKCUaMH METaJlIOB.
B3anMozneincTere KUCIIOT C OCHOBAHUSIMU — PEaKLMsl HeUTpanu3auuy. B3anMoaencTBre KUCJIOT C - COJISIMH. [Tonyuyenue
OECKHUCIOPOAHBIX
U KHMCIIOPOJACOAEPKAIIUX KUCIIOT.

Coun, ux Kiaccu@ukaiys U cCBOMCTBa. B3anuMoseiicTBue coseii ¢ MetaniamMu, 0coOOEHHOCTH 3THX peakiuil. B3anmoaeiicTBue comeii ¢
COJIAIMH.

I'eneTnyeckue psapl MeTaJlIa U HeMeTala. [ eHeTrnueckas CBA3b MEXKy KJlacCaMU HEOPTaHUYECKUX BEILECTB.
JlaGopaTopHbIe ONBITHI
17. BzaumoneiicTBre oKcuIa Kajablus ¢ BOIOM.
18. TTomyTHEHME U3BECTKOBOM BOJIBI.
19. Peaknus HeliTpanuzanum.

20. IMonyuenue ruapokcuaa Meau (1) u ero B3auMoeHCTBUE ¢ KUCIOTOM.
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21. Paznoxenne ruapokcuna meau (1) npu narpesanum.
22. B3zaumojelicTBHE KUCIOT C METAIJIAMHU.

23. B3aumojelicTBHIE KUCIOT C COISMHU.

24. O3HaKOMIIEHHE ¢ KOJUIEKIMEHN COJIEH.

25. B3aumoneiicteue cynbgara meau(Il) c xenesom.

26. B3anmoeiicTBre coieli ¢ COMSIMH.

27. Tenernyeckas cBA3b HA IPHUMEPE COCAUHEHHUI MEIH.
IpakTuyeckue paGoThl

6. Pemenue >KCIepUMEHTATBHBIX 3a/1a4.

Ilepunonnuecknii 3axon u [lepuoanyeckas cHcCTeMa XUMHYECKHUX 3JICMEHTOB
. . MenaeneeBa u CTpOeHHE aTOMA
EcrecTBeHHbIe ceMeiicTBa XUMUYECKUX 3JIEMEHTOB:IIIEJIOUHbIE M IEJIOYHO3EMEIbHbIE METallIbl, TajloreHbl, MHEpTHbIE (OJIaropoaHbIE)
ra3sl. AMdoTepHOCTh. AM(DOTEPHBIE OKCUABI U THAPOKCUABI. KOoMIUIEKCHBIE COMH.
Otxpeitue JI. M. Menneneessim llepnoanueckoro 3akoHa u coznanue um [lepuoandeckoil CUCTEMBI XMMHUYECKUX 2JIEMEHTOB.
AToMBI Kak (popma CyIIECTBOBAHUS XHMHUYECKUX 3J1eMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUHU aTOMOB. JlOoKa3aTelbCTBa CIOKHOCTU
cTpoeHus aromoB. OnbIThl Pezepdopaa. [InanerapHas Moenb CTpOEHUS aTOMA.
CocTtaB aTOMHBIX S7ep: NPOTOHBI, HEUTPOHbL. OTHOCUTENbHAas aToMHas Macca. B3auMOCBS3b TMOHSATUH «IIPOTOH», «HEHUTPOH»,
«OTHOCUTEJIbHAsI aTOMHAs Maccay.
Muxkpomup. OnekTpoHbl. CTpOEHHE JJIEKTPOHHBIX YPOBHEH aToMOB XHMMHYECKUX 351eMeHTOB NeNe 1-20. Ilonsitme o 3aBeplIeHHOM
JJIEKTPOHHOM YpPOBHE.
N3otonbl. ®usuueckuil cmbicn cuMBOIMKH Ilepuonmueckoit cucremsl. CoBpemeHHas (opmynupoBka Ileproanueckoro 3akoHa.
W3MeHeHust CBOMCTB AJIEMEHTOB B NEPHOAX U IPyIax, Kak (yHKIHs CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTHKa JJIEMEHTAa-MeTalla ¥ 3JIEMEHTAa-HEMETAlJIa 110 UX MOJIO0KEHUIO B [leprnonnueckoii cucreMe XuMudeckux anemeHToB /1. U.
Menieneesa.
JdemoncTpauuu
* Pa3znuunbie hopMbl TAOIHII IEPUOTUIECKOIN CUCTEMBI.
* MogenupoBanue nocrpoenus Ilepuonnueckoit cucremsl J. . Menneneesa.

® MOI[GHI/I aTOMOB XMMHYCCKHUX JICMCHTOB.
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*  Moenu aTOMOB 3JI€EMEHTOB 1—3-T0 11epHoI0B
JlaGopaTopHbie ONBITHI.
28. Tlonyuenue aM(pOTEPHOrO MUAPOKCHIA U UCCIIEI0BAHUE €I0 CBONCTB.

Xumuyeckas cBsi3b. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIUH

NonHas xuMundeckas cBs3b. MloHbl, 00pa3oBaHHBIE aTOMaMH METANIOB M HeMeTaJlIoB. CxeMbl 00pa30BaHKs MOHHOM CBSI3U 111 OMHAPHBIX
coeanHeHuil. loHHBIE KpUCTATUIMYECKHUE PEIIETKN U (PU3UYECKUE CBOMCTBA BEUIECTB C ATUM TUIIOM pemméTok. [lonsTre o popmynbHOM enuHuIe
BEIECTBA.

KoBasieHTHass XMMHUYECKasi CBsI3b. DJIEKTPOHHBIE W CTPYKTypHBIE (popmyinbl. KoBaneHnTHas HemoissipHas cBsizb. CxeMbl 00pa3oBaHHA
KOBQJICHTHOHM CBSI3U I OMHAPHBIX COCTUHEHUH. MOJIEKYIISIPHBIE ¥ aTOMHBIE KPUCTAJUTMYECKUE PEIIETKH, M CBOMCTBA BEIIECTB C STUM THUIIOM
PEETOK.

ONeKTpoOTpULATENbHOCTb. Psiyl anekTpoorpunarensHoctu. KoBaneHTHas nojsipHas xuMmudeckas cBs3b. Jumonb. Cxembl 00pazoBaHMs
KOBQJICHTHOH IMOJIAPHOHN CBA3M Uil OMHApHBIX COeAMHEHHH. MONEKyJIIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, CBOWCTBA BELIECTB C 3TUM
TUIIOM PEIIETOK.

Merannnueckass XUMHAYECKas CBS3b U METAUINYECKasl KpUcCTaluindyeckas pemérka. CBOMCTBA BEIIECTB C 3TUM TUIIOM pel€Tok. Enunas
IIPUPOJA XUMUYECKUX CBSI3EH.

Crenenb okucienusi. CpaBHEHHE CTENIEHU OKUCIIEHUS U BasleHTHOCTHU. [IpaBuiia pacuéra creneHeil okucieHus no GopMysiaM XUMHYECKHX
COCIMHEHUM.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OrpeneneHue CTENeHEeW OKHUCIEHHUs Ui 3JEMEHTOB, OOpa3zyIoUIMX BEIIECTBAa Pa3HbIX
KjgaccoB. Peakuuu HMOHHOrO oOMEHa M OKHUCIHUTENIBbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCINUTENb W BOCCTAaHOBUTENb, OKHCICHHE U
BoccTaHoBjeHue. CocTaBleHUE YpaBHEHHH OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PeaKIuil METOJOM 3JIEKTPOHHOT0 OanaHca.

JdemMoHcTpanuu

* Buneo ¢parments! u cnaiiabl «MloHHas XUMHUYeCKas CBSI3b ».

e Kosteknus BemecTB ¢ HOHHOM XUMUYECKON CBA3BIO.

* Moaenu MOHHBIX KPUCTANIMYECKHUX PEIIETOK.

* Buneodparments! u cnaiiasl «KoBaneHTHast XUMUYeCKas CBS3bY.
e Kostekuus BeNEeCTB MOJIEKYJIIPHOTO M aTOMHOT'O CTPOEHUSI.

*  Mogenu MOJIEKYISPHBIX M aTOMHBIX KPUCTAJUIMYECKUX PEMIETOK.

* BuaeodparMeHThI U ciaiibl «MeTautndeckas XHMUYECKask CBSI3bY.



*  Komekuus «MeTauibl U CIIJIaBbD.
* BszaumoeiicTBHE IIMHKA C CEPOU, CONITHOM KHCa0TOU, Xaopuaom meau (11).
* T'openue maruus.
* B3saumoneicTBUE XJIOPHOU U CEPOBOIOPOJHOM BOJIBI.
JlabopaTopHbIe ONBITHI

29. WM3roroieHue MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJIMIECKOM CBA3U

JdeMoHcTpanmnm.
(C ncnosb3oBanueM o6opyaoBanusi «Touka pocra»)
1.Boigenenue v noriouieHue Termia — Npu3Hak XUMMUYECKON peakiuuu
2.Paznoxenne BOAbI JIEKTPUIECKIM TOKOM
3.0mpenenenue cocraBa Bo3ayxa
4.3aK0H COXPaHEHHS MacChl BEIIECTB

JlaGopaTopHble ONBITHI.
(C ucnonb3oBanneM obopynoBanusi «Touka poctay)
JI.o Nel Jlo xakoii TeMIiepaTypbl MOKHO HarpeTh BEIIECTBO
JI.o Ne2 Onpenenenne BogonpoBOAHON U TUCTUILIMPOBAHHOM BOJIBI
JI.o Ne3 Beinenenue u norioneHue Teria — Ipu3HaK XUMHYECKOW peakuu
JI.o Ne4 M3yueHne 3aBUCHMOCTH paCTBOPUMOCTH BELIECTBA OT TEMIIEPATYPbI
JI.o No5 Peakuus HeiiTpanuzanuun

IIpakTuyeckue padoTnl
(C ucnoan3oBanuem odopynosanus «Touka pocray)

TOUYKA \!POCTA

[TpakTrueckas padota Nel. 3HaKOMCTBO ¢ TabopaTopHBIM 000pynoBaHueM. [IpaBuiia TeXHUKH 0€30MTaCHOCTH TP padOTe B KAOMHETE XUMHH.

Hexotopsie BubI paboT.

[IpakTuueckast pabora Ne2. AHaNU3 MMOYBBI

[TpakTryeckas padora Ne4. [IpuroroBieHune pacTBopa C 3aJaHHOH MacCOBOH J10JIeH BEIeCTBA.
[IpaxTuueckas pabora Ne5 Pemienne sxciepuMEeHTaIbHBIX 3a/1a4
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Conep:xkaHnue nporpaMmmsl
Xumus 9 kiacc
(68 yacoB, 2 yaca B He/1eJII0)
IloBTOpEeHue u 00001IeHNe CBeIeHUIT 110 Kypcy 8 Kiacca

bunapnbie coequnenus. OKCHIBI cOIe00pasyrolue u Hecosieodpasyromme. [ uapokcuibl: ocHOBaHMsI, aM(OTepHBIE, KUCIOTh. CpenHue,
KHCITbIC, OCHOBHBIC COJIH.

O06o0mieHne CBeIeHN 0 XUMHUECKUX peakuusx. Kinaccnpukanus XuMIHUECKUX peaknii 0 pa3IMIHbIM OCHOBAHUSM: COCTaBY M YUCITY
pearupyromux u 00pa3yromuxcs BENIECTB, TEIIOBOMY 3G (deKTy, HallPaBICHUIO, U3MEHEHUIO CTENIEHEH OKHUCIICHHUS JIEMEHTOB, 00pa3yIOIINX
pearupyrolue BemecTsa, ¢asze, UCIOIb30BaHUIO KaTalu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peaknu. PakTOpsl, BIAUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUil: MpUpo/ia pearupyrIiux BEmecTs,
UX KOHLIEHTpalUs, TeMIepaTypa, oAb COMPUKOCHOBEHHS, HATM4YKE KaTtaau3aTopa. Katanus.

JlemoHCcTpanun
* (O3HaKOMIJICHHUE C KOJUICKIIUSIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMJICHHE C KOJJICKIIUSIMHU OKCHJIOB, KUCJIOT U COJICH.
* 3aBHCHMOCTh CKOPOCTH XMMHUUYECKOH peaklluy OT MPUPOBI pEarupyroIInuX BEIIEeCTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOMN peakliiy OT KOHUEHTPALlUU pearupyroix BEIeCTB.
* 3aBUCUMOCTH CKOpPOCTH XUMHYECKOU pe€aKkuuu OT IIomaaun
COMPUKOCHOBEHHUSI PEarupyroIuX BEIIECTB («KUTISIIUN CII0I).

* 3aBHCHUMOCTb CKOPOCTH XMMHUUYECKOM peakluu OT TEMIEPATyphbl pearupyroiinux BeIecTB.

JlaGopaTopHbie ONBITHI

BzaumoaeicTBue aMMuaka v XJI0poBOAOpOAA.

Peakuus HeliTpanuzanuu.

Ha6monenue TemnoBoro sddexra peakiinyu HeUTpanu3aIim.
B3aumoneiictBue cepHoii kucnotsl ¢ okcugom meau (II).

Paznoxenue NEpoKCHUa BOAOpOaa C MOMOIIBIO KaTaJla3bl KapTO(l)CJBI

©OhhwdE

3aBUCHUMOCTh CKOPOCTH XUMHUUYECKON PEaKIMK OT MPUPOJIbl PEarupyrouIinx BEUIECTB Ha IPUMepPe B3aUMOAECHCTBUSI pacCTBOPOB THOCY Ib(aTa
HATpUS U XJIOpUaa 6apusi, THOCYIb(aTa HATPHUs U COJSTHON KUCIIOTBHI.
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7. 3aBUCUMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT NPUPOIbI METAILIOB IIPH MX B3aUMOJIEHCTBUM C COJITHOU KUCIIOTOM.
8. 3aBUCHMMOCTBL CKOPOCTH XUMHYECKON PEAKIIMU OT PHPOIbI KUCIIOT IIPH B3aMMOJIEHCTBHH UX C HKEIE30M.

9. 3aBUCHMMOCTB CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALIHH.

11. 3aBHCHMMOCTBH CKOPOCTH XUMHYECKOW PEAKIIMHU OT ILIOIIA M CONPUKOCHOBEHHS PEArUPYIOIIMX BEIIECTB.

12 3aBHCHUMOCTh CKOpOCTH XHUMHYCSCKOHN P€aKknuun OT KaTajiM3aTopa.

XHMHYECKHE PeaKIIMi B PACTBOPAX 3JIEKTPOJIHMTOB
[ToHsiTHE 00 IEKTPOIMTHUECKONW AUCCOLUALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHL. MEXaHNU3M JAUCCOLUAIMU 3JIEKTPOJIUTOB C Pa3IMYHbIM
XxapakTepoM cBs3U. CTeneHb EeKTPOIUTHYECKOM qucconranuu. CUIbHbBIE U CI1a0ble 3JEKTPOIUTHI.
OCHOBHBIE MOJIOKEHUSI TEOPUH NIEKTPOIUTHYECKON nucconuannu. Knaccudukanus HoHOB U UX cBoicTBa. KuCIOThI, OCHOBaHMS U COJIU
KaK J1eKTpoiuThl. X knaccuukanus u auccounarnus.
OO01re XMMUYECKHE CBOMCTBA KUCIOT: U3MEHEHHE OKPAaCKM MHAMKATOPOB, B3aUMOJICHCTBUE C METallaMU, OKCUIAMH U THMIPOKCHAaMU
METAJIJIOB U COJIIMU. MOJIEKyIsipHbIE U HOHHBIE (IIOJIHBIE U COKPALIEHHbIE) YPAaBHEHUS pEaKIuil.
XHWMHUYECKUH CMBICII COKpPAIIEHHBIX YPABHEHUH. Y CIIOBUS IPOTEKAHUS PEAKIIMI MEXK Ty SJIEKTPOJIUTAMU O KOHIA. Psi1 aKTUBHOCTH METaJIOB.
OOmue XMMHYECKHE CBOMCTBA IIEIOUEH: B3aNMOACHCTBHE ¢ KUCIIOTAMHU, OKCUAAMH HEMETaJlIOB, coJiaMu. OOIIue XMMHYECKHE CBOMCTBA
HEPacTBOPUMBIX OCHOBAHMI: B3AMMOJIECHCTBHUE C KUCIIOTAMHU, PA3JI0KEHUE IIPU HAarPEBAHUHU.
OO0ue XMMUYECKHE CBOICTBAa CpelHUX CoJIed: B3aMMOJEHCTBHE C KUCIOTaMH, IIEJI0YaMH, COJMSIMH U MeTajulaMu. BianmoneiictBue
KHCJIBIX COJIEH CO LIeI0YaMH.
I'maponus, kak oOMEHHOe B3auMoJieiicTBUe cojieil ¢ BoJoW. ['MIponu3 conM CUIBLHOTO OCHOBaHMA M ciaboil kucnoTsl. I'maponus comu
c1aboro ocHoBaHMs U cuiIbHOU KucaoThl. lkana pH.
CBolICTBa KHCIIOT, OCHOBAaHU, OKCHJIOB U COJIEH B CBETE TEOPHUH DJIEKTPOIUTHYECKON TUCCOLMALNN U OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKuuii.
JdemoHcTpaumu.
* lcnslTaHHE BEWIECTB U UX PACTBOPOB HA AIIEKTPOIPOBOIHOCTD.
* 3aBUCHMOCTBH JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTPALIUH.
* JIBMJKEHME OKpAILIEHHBIX HOHOB B JJIEKTPUYECKOM II0JIE.

* OmpeneneHue xapakTepa cpeibl B pacTBOpax COJIEH.
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JlaGopaTopHbie ONbITHI.
13. Jlucconmnanus caaObIX 3IEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KMCIIOTHI.
14. smenenue okpacku HHAMKATOPOB B KUCJIOTHOM CPEJIE.
15.  Peakius HeWTpanu3aluy pacTBOpPA MEIOYH PA3IHYHBIME KHCIOTAMU.
16. Tlonyuenme ruppoxcuna meau (11).1 ero B3anMoaelcTBUE C PA3IMYHBIMKE KUCIOTAMHU.
17. Bzaumopeiicteue cunbHbIX KMCIOT ¢ okcugoM meau (11).
18-20. B3aumoelicTBIE KMCIIOT ¢ METAILIAMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4eHune CTyqHs KPEMHUEBOM KMCIIOTBL.
23. KauecTBeHHas peakys Ha XJIOPHI - MU CYJIb(PaT-HOHEI
24. VI3MeHeHne OKPacKH MHIMKATOPOB B INEIOYHOM Cpee.
25. B3anMoelicTBHE IET0UEl ¢ YIIIEKHCIIBIM Ia30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHMS.
27. Tonyuenune ruapoxcuaa meau (1) u ero pasnoxenue.
28. BzanmoelicTBrEe KapOOHATOB C KUCIOTAMH.
29. Tlonyuenue ruapoxcuna xenesa(lll).
30. BsaumopeiicTeue xenesa ¢ pactBopoM cyiabdara meau (11)
IpakTHyecKkne padoThl
1. CsoiicTBa KHCIOT, OCHOBAHMIA, OKCUJIOB U COJIEN B CBETE TEOPHHU DIIEKTPOTUTHYECKON JUCCOLUALMU U OKMCIUTEIBHO -
BOCCTAHOBMTEIBHBIX PEAKIIMI
HemeTaJabl ¥ MX COeTHHEHHS

CTpoeHre aToOMOB HEMETAJUIOB U UX IMOJIOKeHUE B [lepruoaudeckoil cucteMe. Psij oekTpoorpuiareabHOCTH. KprcTaiinyecKkue penéTKu
HEMETAIIOB — IPOCTHIX BEMIECTB. AJUTOTPONUS M €€ npuunHbl. Pu3ndyecKkue cBoicTBa HeMeTautoB. OOIe XMMHYECKUE CBOWCTBA HEMETAILIOB:
OKHCITUTENILHBIE B BOCCTAHOBHUTEIBHBIE.

["anorensl, cTpoeHWe MX aTOMOB M MOJEKYJI. PU3NYECKHE U XMMHUYECKHE CBOMCTBA TaJIOT€HOB. 3AKOHOMEPHOCTH MU3MEHEHHS] CBOWCTB
rajoreHOB B 3aBHCUMOCTH OT UX IOJOXeHHs B Ilepuoauyeckoil cucteMe. HaxoaeHue rajoreHoB B IPUPOAE M HX IONyYEHHE. 3HAYEHUE W
IPUMEHEHHUE TAIONE€HOB.
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["anoreHoBOOPO/IBI M COOTBETCTBYIOUIME MM KHUCIOTHI: IJIABUKOBas, COJsHAs, OpOMOBOAOPOIHAs, HOIOBOAOpOIHAs. ['amoreHumbl.
KauecTBeHHbIE peakiy Ha TajJoreHuA-uoHsbl. [IpuMeHenne coeJMHeHHi raloreHoB U UX OMOJIOrHYecKas poJb.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnsl. Cepa B mpupojie U e€ noiaydeHue. AJIOTPONHbIe MOAUGUKALIMN Cephl U UX CBOICTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOIOpOJI: CTPOCHHE MOJICKYJNbI, (U3UYECKHE W XHUMHYECKHE CBOWCTBA, MOiyueHHe M 3HaueHue. CepoBogOpoaHAst KHUCIOTA.
Cynbuasl u ux 3Hadenue. JIIoMUHOPOPHI.

Oxkcup cepsl (1V), cepaucrast kuciora, cynbgutel. KauecTBeHHas peakiys Ha CyJIb(QUT-UOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnoruaparsl. KauecTBeHHas peakius Ha cynb(ar-uoH.

CepHast KHMCIOTa - CUJIBHBIA 3JeKTponuT. CBoWcTBa pa30aBICHHONW CEPHOW KHCIOTHI, KaK THIIMYHOM KHUCIOTHI: B3aUMOJEUCTBUE C
MeTaJlJIaMH, OCHOBHBIMU M aM(OTEpPHBIMU OKCHAAMHU, OCHOBAaHUSMU U aM(pOTEpHBIMU THAPOKCHIAMH, cojsiMu. KadecTBeHHas peakuus Ha
cynb(haT-uoH.

OO0mass xapakTepucThka 3yeMeHTOB VA-rpynmbl. A30T, CTPOCHHE aroMa M MOJEKynabl. Du3nyeckue M XHUMUYECKHUE CBOMCTBA U
IpUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKAs POITb.

AMMHaK, CTpOEHHE MOJIEKYJIbl M (U3NYECKHe CBOWCTBA. AMMMAayHas BOJA, HAIIATHIPHBIA CHOHUPT, TUApAT aMMuaka. J(oHOpHO -
aKIENTOPHBI MeXaHWU3M O0pa30BaHHMS KaTHOHA aMMOHHSA. BoccTaHOBUTENBbHBIE CBOWCTBAa aMMuaka. CoilM aMMOHHUS M WX TpPUMEHEHHE.
KauectBenHast peakiyst Ha KATHOH aMMOHUSI.

Oxkcuapl a3oTa: HecoleoOpas3yrolue W KHUCIOTHbIE. A30THCTas KHUCIOTa M HUTPUTHL. A30THas KHCIOTa, €€ MOJy4YeHHe U CBOWCTBA.
Hurpartsr.

®docdop, ctpoerne atoma U atorponus. Pochuasl. Pochun. Oxkenn pocdopa(V) u oprodocdopnas kuciora. Pocdatsl. PochopHbie
ynoOpenus. THCeKTUIUIBI.

OO0mrast XapakTepucTHKa d1eMeHTOB [V A-Tpymmbl: 0cOOEHHOCTH CTPOCHHUSI aTOMOB, IMPOCTHIX BEHIECTB M COSAMHEHHUH B 3aBUCHMOCTH OT
MoJIOXKeHUs neMeHToB B [lepuoamdeckoit cucreme. Yriiepoa. AUIoTpormHbie MOAUUKAIMK: anMa3, rpaduT. AMop(HBINA yriIepoa U ero copTa:
caka, aKTUBHPOBAHHBIN yroJib. AcopOrins. XUMHYECKHE CBOMCTBA yriepoa. Kokcoxumuueckoe mponu3BOACTBO U e€ro nmpoaykius. Kapoumasr.

Oxkcua yraepona(ll): crpoenne Monexyibl, moiaydeHue u ero cpoiictBa. Oxcun yriepoaa(lV): ctpoeHne MoJeKynbl, TOJYYeHHE U €T0
cBoiicTBa. YronpHas kucioTa. Coiau yroiabHON KUCIOTHI: KapOOHATHI M TUApoKapOoHaThl. TexHudeckas U MUIieBas coja.

Heopranuueckue n opraHMyeckie BEIIecTBa. YTJIEBOA0POIbl. XUMUYECKOE CTPOCHHUE OPraHMYECKHX BELIECTB, KaK MOPSAIOK COCIUHEHHS
aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

Meran, »TaH, Kak MpeJelbHbIe yIIeBOJOPOAbl. DTUJICH U alleTHICH, KaKk HempeselbHble (HEHACHIIEHHBIE) YIIeBOAOPOabl. [opeHue
yriaeBonopoaoB. KauecTBeHHbIE peaKIK Ha HENPEEIbHbIE COeAMHEHHUS.
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OTUJIOBBIN CIIUPT, €ro MoJTy4YeHue, MpUuMeHeHue U ¢pusnonoruyeckoe aeiicraue. Tpéxaromuslii cnupt raulepuH. KadecTBeHHas peakuus
HA MHOT'OATOMHBIE CIIUPTHL. YKCYCHAs - IPEICTaBUTEINb KJlacca KapOOHOBBIX KHCIIOT.
Kpemnnii, ctpoenne ero atoma u cBoiicta. Kpemuuii B npupone. Cunmunuast 1 cunad. Oxkcua kpemuus(1Y). KpemaneBas kuciora u e€
COJIN.
[Tpou3BoOCTBO cTEKIA U IIeMeHTa. [IpoIyKIns CHIIMKATHON IPOMBIIUICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, Gpapdop, dasHc.
OnTryeckoe BOJIOKHO.
Hewmerannel B npupoje. @pakioHHAs MEPETrOHKA >KMJKOIO BO3JyXa KaK CHOCO0 MOJy4eHHs! KUCIOpoJa, a3oTa, aproHa. llomydenue
docdopa, kpeMHus, X0pa, oga. DIEKTPOIU3 PACTBOPOB.
[TomryueHue cepHOM KUCIOTHI: CBIPHE, XUMU3M, TEXHOJIOTMYECKAsk CXeMa, METO] KUIISAIETO CIIO0sl, IPUHIIMIIBI TETJI000MEeHa, TPOTUBOTOKA U
uupkyssiguu. OneyM. [Ipou3BoAaCcTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdeMoHcTpannmn
e Komnekus HeMeTaIoB.
e Mopenu KpUCTAIUIMUECKUX PEHIETOK HEMETAIIJIOB: AaTOMHBIE U MOJIEKYJIIPHBIE.
e (O30HATOp W MPUHLHUIIEI €70 PAbOTHI.
e [opeHue HEMETAJIOB - MPOCTHIX BEUIECTB: cephl, (hocdopa, TPEeBECHOTO YTIIsl.
e (OOpa31pl raJIoreHOB - MPOCTHIX BEIIECTB.
e B3auMmozelCTBHUE raJOreHOB ¢ METaJUIAMH.
e BriTecHeHue x0pa OpOMOM HITH 0/]1a U3 paCTBOPOB UX COJIEH
e Komiekuus NIpupoOaHBIX COETUHEHUH XJI0pa.
e BsanmoaeiicTBre cepbl ¢ METAIIAMMU.
e ['opeHHE Cephl B KUCIOPOAE
o Komnekmus cynbUAHBIX PY/I.
e KauecTBeHHas peakius Ha CyIb()uI-nOH
e (OOeciBeyrBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
e BsanmoneincTBre KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEJIBIO.
e OOyrinBaHNe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.
e Jluarpamma «CocTaB BO3TyXan.
e Buneodpparmentst u cnaiiasl «lItuubu 6azapbi».



[Tomryuenue, coOnpanue 1 pacrio3HaBaHUE aMMHUAKA.

Pasnoxxenne 6uxpoMara aMMOHHUSI.

B3auMozeiicTBuE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEJBIO.
I'openne udepHoro mopoxa

Pa3znosxeHne HUTpaTa Kajuus U TOPEHUE APEBECHOIO YrojibKa B HEM
OO6pa3ibl TpUpOAHBIX coenuHenuii pocdopa.

I'openne dhocdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tomryuenue 6enoro pochopa u UCIBITAHUE €TO0 CBOHCTB
Komnexkuust «O6pa3iibl NpUpOIHBIX COSAMHEHUN YTIIIepo1ay»

[Toptper H. JI. 3enunckoro. [lornomenne akTHUBUPOBAHHBIM YIIEM pACTBOPEHHBIX BELLIECTB WUJIU T'a30B.

Y eTpoicTBO MPOTUBOTA3a.

Monenu MoeKy MeTaHa, 3TaHa, TUIIECHA U alleTUIICHA.

B3aumoneiictBue aTuneHa ¢ OpoMHOI BOJOW U pacTBOPOM IepMaHraHaTa Kajus.
OO61mre XMMHYECKHEe CBOMCTBA KUCIIOT Ha IPUMEpE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakuus Ha MHOITOaTOMHBIE CITMPTHI.

Komnexnust «OGpa3ibl NPUPOIHBIX COETMHEHUH KPEMHUS.

Komneknus crekna, KepaMHUKH, [IEMEHTA U U3JIEIUN U3 HUX.

Komnexknus npoaykuuy CUIMKaTHOM MPOMBIIIIJIEHHOCTH.

Buneodparments! u cnaiinpl « Ipou3BoJACTBO CTEKIIA U IEMEHTa.
Komnexuus «IIpupoaHele coeTMHEHNS HEMETAIUIOBY.

Buneodparments! u cnaiiapl «PpakMOoHHAs [TEPETOHKA KUKOTO BO3IyXa»

Buneodparments! u cnaiiasl «llonydenne Bogopoja, KUCIOPOAa U TaJOT€HOB 3JEKTPOIUTHUECKUM CIIOCOOOMY.

Mogenu anmapartoB I IPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mopenp KUISIIEero Ciiosl.

Mopnenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u crnaiiap! «IIpon3BoCTBO CEPHOM KUCIOTHD».
Buneodparmentst u cnaiiasl «I[pon3BoICTBO aMMHaKa.
Komneknus «CoIpb€ 7151 MOTYYEHUSI CEPHON KUCTOTHI.

TOUYKA \!POCTA
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JlaGopaTopHble ONBITHI

31. Pacnio3naBanue rajgoreHu1-MOHOB.

32. KauecTBEHHBIE PEAKIMHU HA CYJIb(AT-HOHBI.

33. KauecTBenHas peakiys Ha KATHOH aMMOHHSL.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIHTA.
35. KauectBennsle peakiuu Ha Gocdar-uoH.

36. [TonyyeHue U CBOKWCTBA YIOJIBLHON KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yrieKUCIoro ra3a 4€pe3 pacTBOp CHIMKATA HATPUS.
IIpakTnyeckne padoThl

2. 3ydyenne CBOWCTB CONISIHON KUCIIOTHL

3. H3yueHue CBOWCTB CEPHOM KHCIIOTHL

4. TlonyueHre aMMHaKa ¥ U3y4E€HUE €T0 CBOWCTB.

5. TMonyuenue yriaekucioro ra3a ¥ M3y4eHne ero CBOUCTB.

MeTaJiibl M UX COeTMHEHUS

[Tonoxenue meramioB B llepuoamyeckor cucreme xumuueckux sneMeHToB . M. Menzaeneesa, CTpO€HHE MX aTOMOB M KPHUCTAaJUIOB.
Meraunueckass CBS3b M METAJUIMYECKAs] KpUCTaUIMYecKas pemeérka. PU3nyecKue CBOMCTBA METAJUIOB: JJIEKTPO- U TEIJIONPOBOIHOCTS,
OTpakarolas CIOCOOHOCTh, MIIACTUYHOCTH. CIsIaBbl YEPHBIE U 1IBETHEHIE.
Metauibl KaKk BOCCTAHOBUTENU. DJIEKTPOXUMUUYECKUN Pl HaNpsKeHUH. B3auMoJelicTBMEe METaNIOB C HeMETaulaMy, OKCHAaMHU, KUCIOTaMHu,
COJIAMH. AJTFOMUHOTEPMHSL.
CtpoeHne aToOMOB W TMPOCTBHIX BEIHIECTB IIETOYHBIX METAJIOB. 3aBUCUMOCTh (PU3MYECKHUX W XUMHYECKHUX CBOWCTB IICJIOYHBIX METALIOB OT
3apsaaoB sAnep ux aTroMoB. OKCHIBI M TUAPOKCUIBI IIETIOYHBIX METAUIOB, UX MOJy4eHUE, CBOMCTBA, MTPUMEHEHNE. BaxkHelne COMM MET0YHbIX
METAJJIOB, UX 3HAYEHUE B )KMBOM U HEKUBOU IIPUPOJIE U B )KU3HU YEIIOBEKA.
CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMEIBHBIX METAIJIOB. 3aBUCHMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB IIEIIOYHO3EMETHHBIX
METAJVIOB OT 3apsiioB siiep UX aToMoB. OKCUABI M TUIPOKCHABI IIETOYHO3EMENbHBIX METAJUIOB, UX IOJY4YEHUE, CBOMCTBA M MPUMEHEHHE.
Bakneiimme conu mEnoYHO - 3eMeTbHBIX METAJUIOB, UX 3HAUECHUE B MPUPOJIC U KU3HU YenoBeka. KapOoHATHI i THAPOKAPOOHATHI KATBIIHSL.
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XKéctkocTh BonbI: BpeMeHHas U nocTosHHasd. CrocoObl yCcTpaHEeHHs BpeMeHHOU kEcTKocTH. CrnocoObl yCTpaHEHUs! MOCTOSHHOM KECTKOCTH.
Honutel. CoenuHeHUs alOMUHUSA B Mpupojae. XUMHUECKHE CBoilcTBa amoMuHUA. OCOOEHHOCTM OKCHAAa U TUIPOKCHIA AaTIOMUHHUSA Kak

aM(doTepHBIX coeTMHCHUH. BakHelre coan amroMuHus (XJI0puI, cyiabdar).

Ocobennoctu cTpoeHus aroma sxeinesa. XKene3o B npupoje. Baxueimue pyast xene3a. Oxcuanl u ruapokcunl sxenesza(ll) u sxenesa(lll). Conn
xeneza(ll) u xxenesa(lll). OOHapy)eHHEe HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAYCHUE COSTMHECHUN Kele3a.

Koppo3zus xumudaeckas u 3JIeKTpOXUMUYecKas. 3aliuTa METAIIOB OT KOPpo3uu. MeTalibl B IPUpO/Iie: B CBOOOIHOM BUJIE U B BUJIE COSTUHCHHIM.

[Tonsarue o metayuryprun. YépHas u nBeTHas Metautyprus. [lupoMmeramnyprus, ruipoMeTaiuIyprus, 3JeKTpoMeTauryprus. JlJoMeHHbIi mporecc.

[TepepaboTka uyryHa B CTallb. DJIEKTPOIH3 PACILIABOB.
JlemoHcTpanun

B3anmopnencTere HaTpus, JIUTHUS U KalbLUs C BOAOK.

['openue HaTpus, MarHus M Keje3a B KUCIOPOJIE.

Bcenblka TepMUTHOM CMeECH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBIL.

BsanmoelicTBre almrOMIUHHS ¢ KHCIIOTAMH, IIIeJI0YaMU U BOJIOMN.

BzaumopeiicTBue xene3a U MeIH C XJIOPOM.

B3aumoseiicTBre Meiu ¢ KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THOM KUCIOTOM (pa30aBieHHON U KOHLIEHTPUPOBAHHOM).
Okpacka IIaMeHu COeIMHEHUSIMU 11IETOYHbIX METAIJIOB.

OKpacka MIaMeH! COeUMHEHUSIMH 1IETOYHO3EMENIbHBIX METAILJIOB .

I"amenue n3BecTu BOOM.

ITonyuenue KECTKOU BOABI B3AUMOJIECUCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOW BOJOM.

YcTpaHeHrne BpeMEeHHOH JKECTKOCTH KUTISTYSHUEM U T00aBKOU COJIBI.

YcTpaHeHne NOCTOSHHON JKECTKOCTH 100aBKOM COJIBI.

VOHWUTHI ¥ IPUHITAI UX IEHCTBUS (BHACO(PArMEHT).

Konnekuus npupoHbIX COEAMHEHUN aTIOMUHUSA.

BuneodparmenTs! u cnaiiapl «OKCUI aTIOMUHUS U €T0 MOAU(PUKAITUI.

[Tomryuenue ampoTepHOTo THAPOKCUIA ATFIOMUHUS M UCCIIEIOBAHUE €TO CBOWCTB.

Komnexknnsa «XuMuyeckne HCTOYHUKHA TOKA.

Pe3ynpTaThl 1IUTENBHOTO 3KCIEPUMEHTA IO U3YYEHUIO KOPPO3UHU CTAIbHBIX U3/I€UN B 3aBUCUMOCTH OT YCJIOBHI MPOLIECCOB.
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* Boccranosnenue meau u3 okcuaa meau(ll) sogopomom.
* Bugaeodparmentsl u cnaiiisl «I [pou3BOACTBO UyTryHa U CTAIHY.
* BugeodparmenTsl u crnaiiibl «3aenus U3 yyryHa u CTanm.
* BugaeodparmenTs! u cnaiiibl « [pou3BOACTBO aTIOMUHUS.
JlabopaTopHbIe ONBITHI
39.BsaumoseiicTaue xenesa ¢ pactBopom cynbdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEMA.
41.TTonyuenue ruapoxcunos xenesa(ll) u (11).
42.KaueCTBEHHBIE PEAKIMU HA KATHOHBI JKeJIE3a
IIpakTyeckue padoTsl
6. TlonydeHue KeCTKON BOJIBI M CIIOCOOBI €€ YCTPaHEHHMS.

7. Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «MeTanabl».

XuMus M OKpy:KamoLas cpeaa
Crpoenue 3eMiu: apo, MaHTHs, 3eMHast KOpa, UX XUMUYECKu# cocTas. JIutochepa u e€ xumudyeckuit coctaB. Munepaisl. Pybl.
Ocanounsle nopoasl. [lone3Hslie uckonaemble. XUMHUYECKUN COCTaB ruApochepbl. XUMHUUECKUH cOCTaB aTMOC(EPHI.
VCTOYHNKH XUMUYECKOTO 3arpsi3HEHUs OKpYysKatolien cpezpbl. [ 1o0anbHble 9K0Iornyeckre npo0ieMbl YeJI0BeYecTBa: MapHUKOBBIN 3P dexT,
KHUCJIOTHBIE JT0KIU, 030HOBBIE IBIPbl. MexayHapoJHOE COTPYIHUYECTBO B 001aCTH OXpaHbl OKPYKAIOIIEH Cpe/ibl OT XMMHUYECKOTO 3arpsi3HEHNUS.
«3enéHas XuMHs.
JleMoHCcTpaL U
* Bugaeodparments! u cnaiiipl «CtpoeHne 3eMin U €€ XMMUYECKHI COCTaB.
* Komneknus MUHEPAIOB U TOPHBIX MTOPOJ.
*  Komnekuus «Pyasl MeTamiosy.
*  BuzaeodparmenTs U cnaiinpl «I'1o0anbHbIE 9KOJIOTHYECKHE TPOOIEMbI YEIOBEUECTBAY.
O00011eHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY roCcy1apCcTBEHHOMY 3K3aMeHY
Crpoenue aTomMa B COOTBETCTBHH C IOJOKEHHEM XMMUYECKOTO 31emMeHTa B [lepuonnueckoii cucreme. CTpoeHNE BEIIECTBA: XUMHUUYECKas! CBA3b
U KPUCTAJUTMYECKHE PEMIETKH. 3aBUCUMOCTh CBOMCTB 00Pa30BaHHBIX 3JIEMEHTAMU MIPOCTHIX BEIIECTB (METAJUIOB, HEMETAIUIOB, 0J1aropoIHBIX
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ra3oB) OT MOJIOKEHUs 3J1eMeHTOoB B Ilepuonnyeckoit cucteme. Tunosnoruss HEOPraHNYECKUX BEILECTB, ACJICHUE UX Ha KJIACCHI U IPYIIIHI.
[IpencraBurenmu.

[TpusHaky U yCnoBUs IPOTEKAHUS XUMUYECKUX PeaKIMi. TUIOIOrus XUMUYECKUX PEAKLUH 110 PA3JINYHBIM OCHOBAaHUAM. Peakiuu HOHHOTO
oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XaPAKTEPHBIE XUMHUECKUE CBOICTBA COIE00pa3yIOIIUX OKCHIOB, THIPOKCHIOB (OCHOBAHUHM, KHCIIOT U
aM(pOTEPHBIX THIPOKCHUJIOB), COJICH.

JdeMoHcTpanmnm.
(C nucnosb3oBanuem ooopynoBanusi «Touka pocray)
1. U3y4eHue BIUSHUS pa3NIuYHbIX (PAKTOPOB HA CKOPOCTh PEaKIIUU
2.TemnoBoit 3¢hext pacTBOpeHHsI BEIECTB B BOJIE
3. [lomyuenue cepoBOIOPO/IA U U3YUEHHUE ETO CBOMCTB

JlaGopaTopHble ONBITHI.
(C ucnonb3oBanneM obopynoBanusi «Touka poctay)

Jl.oNelM3menenue pH B X0/1€ OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil

JI.oNe2 CunpHble U ciabble JIEKTPOIUTHI

JI.oNe3 3aBHCHMOCTB 3JIEKTPOINPOBOTHOCTH PACTBOPOB CUIIBHBIX JIEKTPOJIUTOB OT KOHLIEHTPAIIMA HOHOB
Jl.oNe4 B3aumoneiictBue rugpokcua 0apusi ¢ CEpHON KHUCIOTOM

JI.oNe5 OcHoBHBIE CBOMCTBa aMMHUaKa

JI.oNe6 Oxucnenue enes3a BO BIaXKHOM BO3yXe

IIpakTuyeckue padoTnl
(C ucnonb3oBanneM odbopynoBanust «Touka pocta»)

[IpakTuyeckas paboraNel .Pemenne skciepuMeHTANbHBIX 33/1a4 110 TeMe «DNEeKTPOIUTUYECKast JUCCOLMALIUS
[Ipaktuueckas pabotaNe2 M3ydeHue CBOMCTB COISTHOM KHUCITOTHI

IIpaxTuueckas paboraNe3 M3yueHne CBOWCTB CEpHON KUCIOTHI

[TpaxkTrueckas padotaNe4 IlonyueHne aMMuaka v U3y4eHHE €ro CBOMCTB

[IpaxTuueckas padboraNeSITonyyeHue yriekuciaoro raza 1 U3y4eHue ero CBOMCTB

[TpakTrueckas padotaNe6 JKecTkoCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS

[IpakTuueckast paboraNe7 Pemenue 3agau no Teme «MeTaymibi»



YueOHO-TeMAaTHUECKHI IIJIaH
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Ne HaumeHnoBanue pa3zaenos (TeM) KomnuecTBo yacos B ToM unciie Ha npoBeneHue
0 MporpamMme [MpakTuyeckux padboT KonTponbHbIx
pabot
8 knacc
1 HavanpHble MOHATHS ¥ 3aKOHBI XUMUU 21 2 2
2 Baxneiimume npeacTaBuTeIM HEOPraHUIECKUX BEIIECTB. 18 3 1
KomnuecTBeHHBIE OTHOIICHHS] B XUMUU
3 OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COEIMHEHUN 10 1 1
4 [lepuonnueckuii 3akoH u Ilepwoguyeckas cucrema 8 1
xuMH4YecKux 3yieMeHToB . . Menaeneesa u ctpoeHue
aToMa
5} Xumuueckas CBSI3b. OKHUCIUTENHEHO - 11 0 2
BOCCTAaHOBUTEJIbHBIC PEAKIINH
Peseps 2
Hroro 70 6 7
9 knacc
1 [ToBTOpenue n 06o0IIeHNE CBEACHUH IO KypCy 8 5 1
KJ1Iacca. XMMHAYECKHE PEeaKIuu
2 | X¥MHYeCcKHe peakllii B pacTBOPAx 10 1 1
3 Hewmeranisl 1 UX coemMHEHUSI 25 4 1
4 Mertasuibl U UX COEAMHEHUS 17 2 1
5 | XuMmus u okpyxaromas cpeja 2
6 O0600611eHre 3HaHU# IO XUMHH 32 KYpC OCHOBHOM 7 1
mkoJibl. [ToaroroBka k OCHOBHOMY rOCy1apCTBEHHOMY
sk3ameny (OI'D)
Peseps 2
Htoro 68 7 5
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IInanupyemMble pe3yJbTaThl OCBOEHHS Y4eOHOI0 MpeIMeTa

[To 3aBepiIeHNIO Kypca XMMHUH HA 3TaHE OCHOBHOTO 00111er0 00pa30BaHus BBIITYCKHUKH OCHOBHOM IIKOJIBI TOJIKHBI OBJIAJIETh CIACAYIOUUMUI
pe3yJbTaTaMu:

|. Jluunocmnuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKO TPUHAUIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIaJ1a POCCHICKON XMMUYECKOM HayKH B MUPOBYIO XUMHIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHHMIO XMMUM; TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIMXCS K CAMOPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE M3YYECHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA M MOCTPOSHUE WHANBHYAIbHOM
00pa30BaTeNbHOMN TPAaCKTOPUHY;
3)  @opmuposanue neNOCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, HEOTHEMJIEMOI YacThI0 KOTOPOH ABJIAETCS XMMUYECKas KapTHHA MUPA;
4) oenadenue COBDEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM IPAKTUKHU, B TOM YHCIIE M XUMHYECKHM;

5) ocsoenue counanbHBIX HOPM, IPABUIT OBEACHHUS, poeil 1 pOPM COLMANBLHOMN KU3HU B COLMYME, IIPUPOJIE M YACTHOM KM3HH HA OCHOBE
9KOJIOTHYECKOM KYJIbTYpbl U 0€30MacHOr0 oOpallleHus ¢ BeleCTBaMU U MaTepuallaMu;

6) @opmuposarnie KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH M B3POCIIBIMH B IIPOIIECCE 0OPA30BATENLHOM,
0OLIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATENbCKON, TBOPUECKON U IPYTUX BUJIOB I€ATEIbHOCTH, CBSI3aHHBIX C XUMHUEH.

Il. Memanpeomemnoie pezyromamo:
1) onpeodenenue neneii cobcTBEHHOro 00yYeHHMS, MOCTAHOBKA M (POPMYIMPOBAaHHUE IS CE0S HOBBIX 3a/1a4;
2) naanuposanue TyTel TOCTHKEHUS KEITAEMOTO PE3YIIbTaTa 00YIEHHs XUMHH KaK TEOPETUUECKOTO, TaK M SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue cBoux NeHCTBHI C MIAHUPYEMBIMH PE3YIbTATAMH, OCYUjeCHGleHIe KOHTPOIIS CBOEH IEATENBHOCTH B HPOIECCE TOCTHKEHHUS
pe3yabTaTa, onpeoeienue Clioco00B IEUCTBHUI TIPH BBHITTOTHEHUH JJAOOPATOPHBIX U IPAKTUIECKUX pabOT B COOTBETCTBHH C MPABWIIAMU TEXHUKH
0€30I1aCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH HH(POPMAIIUH, IOTydeHHE U aHAIIM3 €€, co3anKe HH(OPMALIMOHHOTO MPOIYKTA U €r0 TIPe3eHTal|s;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OIEPALMil: aHAIIM3a M CHHTE3a, CPABHEHHS U CUCTEMATH3aIuK, 0000IIEeH s U KOHKPETH3AIUH,
8bls6/IeHIUe TTPUIUHHO-CIICICTBEHHBIX CBSI3€H U nOCMpOoeHue JTOTUIECKOTO PACCYKACHUS U YMO3aKII0UeHUs (MHIYKTUBHOTO, IEAYKTUBHOTO U TIO
AQHAJIOTUH) HA MaTepHalie ECTECTBEHHO-HAYYHOT'O COJIeP KaHNUS;

6) YMmeHue Co3ar0T, IPUMCHATb U HpeO6pa30BBIBaTB 3HAaKH U CUMBOJIBI, MOACIIN U CXEMBbI JJIs1 pCUHICHUA y‘le6HI)IX 1 ITO3HaBaTCJIbHBIX 3a4a4,
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7) ¢opmupoeanue u pazéumue 3K0N0rMYECKOT0 MBILLICHUS, yMEHHE IPUMEHATH €I0 B II03HABATE/ILHOIM, KOMMYHUKATHBHOM, COLMATLHOI
MPaKTHKE U MPOPECCUOHANTBHON OpUEHTALINH;

8) cenepuposanue uneii v onpeneneHue cpeiCcTB, HEOOXOMMBIX IS HX PEaIU3allHHy.
H1. IIpeomemnvie pesynomamer:

BbeInyCKHUK Hay4uTCH:

®  XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUSA: HAOIIOJEHUE, U3MEPEHHUE, SKCIIEPUMEHT;

® ONHCHIBATH CBOWCTBA TBEP/BIX, JKUAKHX, Ta3000pa3HBIX BEUIECTB, BBIJCISSA UX CYIIECTBEHHBIC IPHU3HAKY;

® PacCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI «aTOM», «MOJIEKYIay, «XUMHYECKHUH II€MEHT, «IIPOCTOE BEILIECTBOY,
«CJI0)KHOE BEILECTBOY, «BAIEHTHOCTbY, «XUMUYECKasl PEAKIIMS», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3IMYaTh XUMUYECKUE U (PU3NUYECKHE SBIICHUS;

® Ha3bIBATh XMMHYECKHUE JIEMEHTHI;

® OMpeneNsITh COCTaB BELIECTB M0 UX (opMyliam;

®  ONpPEIENSTh BAICHTHOCTh aTOMA DJIEMEHTA B COEAMHEHMSX;

® ONpeleNsITh TUIl XMMUYECKUX peaKLnii;

e Ha3bIBATh IPU3HAKU U YCJIOBUSI IPOTEKAHUSI XUMHUUECKHUX PEAKIIHA;

®  BBIABIIATH IPU3HAKHU, CBUIETENBCTBYIOIUE O IPOTEKAHNN XUMHUUYECKOM pEaKLINU IIPU BBITIOJTHEHUY XMMHUYECKOIO OIIbITa;

® COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHECHUIA,

® COCTaBIIATH YPAaBHEHUS XUMHUYECKHUX PEAKIIHIA;

e coOmonaTh npaBuiia 0e30MacHoi paboThI IPH MPOBEACHUH OIBITOB;

® [0JIb30BaThCs JJAOOPATOPHBIM 00OPYIOBAHUEM U TIOCYI0M;

® BBIYHUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB;

®  BBIUUCIISATH MACCOBYIO JOJIO XUMHUYECKOTO 3JIEMEHTa 0 (hopMyJie COCTUHEHNUS;

®  BBIUUCIISATH KOJUYECTBO, 00BbEM MIIM MacCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, MACCEe PEareHTOB MJIU NMPOIYKTOB PEaKIiH;

®  XapakTepu3oBaTh (PHU3MUECKHE U XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB: KUCIOPOa U BOJIOPOAA;

® [0Jy4aTh, COOMPATh KUCIOPOJ U BOJOPOS;
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pacro3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BEIIECTBA: KUCIOPO/, BOAOPOL;

pacKphIBaTh CMbICII 3aKOHa ABOTapo;

PACKpBIBATH CMBICII IOHATUH «TEII0BOM 3 (eKT peakun», «MOJSIPHBIA 00beM»;

XapakTepu3oBaTh (pu3nyuecKre 1 XUMUYECKHUE CBOMCTBA BOBI;

pacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIYHUCIIATH MACCOBYIO JI0JIIO PACTBOPEHHOIO BEILECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MAaCCOBOM J0JIE€H PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BELLECTB;

XapakTepu3oBaTh (PU3NUECKHEe U XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEILECTB: OKCUAOB, KUCIOT, OCHOBAaHU,
COJIeH;

OIpeNieNATh IPUHAJIEKHOCTh BEILIECTB K ONPEAEICHHOMY KJIacCy COeMHEHUH;

COCTABIIATH (POPMYJIBI HEOPTAHUIECKUX COSIMHEHUI N3yYSHHBIX KIIACCOB;

IPOBOAMTDH OIbITHI, HOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA U3YUYEHHBIX KIAaCCOB HEOPTAHUYECKUX BEILIECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PAaCTBOPBI KMCIIOT U LIEJIOUEH 110 N3MEHEHNIO OKPACKH MHIUKATOPA;

XapaKTepU30BaTh B3aMMOCBSI3b MEX/Y KJ1acCaMU HEOPraHUYECKUX COECANHEHUN;

packpsiBaTh cMbici [leprnoandeckoro 3akona J[. 1. Menaeneena;

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XMMUYECKOT 0 3JIEMEHTa, HOMEPOB I'PYIIIbI U IEPHOJIa B IEPUOINIECKOM
cucteme /1. 1. Meneneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUSI aTOMOB, CBOIMCTB 3JIEMEHTOB B Mpeeax MajbIX MEPUOI0B U INIABHBIX MOATPYIIIL;
XapaKTepu30BaTh XMMHUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia 0 KaJbIUs) HA OCHOBE UX MOJIOKEHUS B nepuoaudeckoi cucteme /1. 1.
MenpieneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTAaBJISITh CXEMBI CTPOCHHMS aTOMOB IepBbIX 20 351eMeHTOB nepuoandeckon cucreMsl J[. . Menneneesa;

pacKpbIBaTh CMBICI MOHATUIN: «(XUMHUYECKAsI CBSI3bY», QJIEKTPOOTPULIATENBHOCTDY;

XapaKkTepU30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOIMCTB BEIIECTB OT THUIA KPUCTAIIMUECKON PEIIETKH;

OTIpEeeNATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

n300paxxaTh CXEMbl CTPOSHHS MOJIEKYJI BEIIeCTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU XUMHUECKUX CBSI3EH;

PacKpbIBaTh CMBICI MIOHATUHN «HMOH», «KATHOH», «QHUOHY, <«AJEKTPOJIUTBD, «HEIEKTPOJIUTHI», «AJIEKTPOIUTHYECKAS JUCCOLALIV,
«OKHUCIIUTEIIbY, «CTENEHb OKUCICHUA», «BOCCTAHOBUTEIDY, «OKUCIECHHE)», «BOCCTAHOBJICHUEY;
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e  ONpEAENATh CTEIICHb OKUCIICHHSI aTOMa 3JICMEHTA B COCTUHEHHUH;

®  PAaCKpHIBAaTh CMBICI TEOPUH DJICKTPOIUTHUCCKOM JUCCOUAIINM;

®  COCTaBJIATH yPaBHEHUS DIICKTPOIUTHIECCKON JUCCOIMAIIMN KHCIIOT, [IEI0YeH, COJe;

®  OOBSICHSITBH CYLIHOCTH MPOIIECCa IICKTPOIUTHICCKON TUCCOIMAIIMN U PEaKIHii HOHHOTO OOMEHa,

® COCTaBJIATH TOJHBIE U COKpAIEHHBIC HOHHBIC YpaBHEHUS peakiuii oOMeHa;

e ONpeaessTh BO3MOKHOCTD IIPOTEKAaHHs PEaKIiii HOHHOTO OOMEHa,;

® [IPUBOJIUTH PEAKLIHH, OJTBEPKIAIOIIME KAYECTBEHHBIN COCTaB PA3JIMYHbIX BEILIECTB;

e OIpEAEATh OKHCIIUTEIb U BOCCTAHOBUTEIIb,

®  COCTaBJIATH yPaBHEHHUS OKMCIIUTEIBHO -BOCCTAHOBUTELHBIX PEAKIIHIA;

e Ha3pIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOM PeaKiiny;

L KJIaCCI/I(i)I/IHI/IpOBaTB XUMHNYCCKUEC PCAKIH 110 PA3JIMYHBIM IIPHU3HAKAM,

e  XapaKTepW30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHHEM M CBOWCTBAMH HEMETAILIOB;

® [POBOIUTH OIBITHI IO MOJIYYEHUIO, COOMPAHHIO M U3YUECHHIO XUMHIECKHX CBOUCTB ra3000pa3HbIX BEIIECTB: YIJIEKUCIOrO ra3a, aMMHaKa;

® pacClo3HaBaThb OIBITHBIM HYTCM F33006pa3HBIC BeIIIECTBA. er'IeKI/ICJ'H)H\/’I ra3d 1 aMMHaK,

® XAapaKTCPHU30BaATh B3AUMOCBA3b MCKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBaMU METAJIJIOB;

e Ha3bIBaTh OPraHWYECKHE BEIIECTBA MO UX (HOpPMyJie: METaH, 3TaH, STHJICH, METAHOJI, TAHOJI, TTIUIIEPHUH, YKCYCHAs KHCIIO0Ta,
AMHUHOYKCYCHasl KHCIIOTa, CTEApUHOBAs KMCJIO0Ta, OJIEMHOBAs KMCIIOTa, TITI0K034,;

e  OIICHUBATH BIMSHUEC XMMHUYECKOTO 3arpsSI3HEHHSI OKPYKAOIIECH Cpe/ibl Ha OPraHU3M YeJI0BEKa,;

e TPaMOTHO OOpAINATHCS C BEIIECTBAMH B [TOBCEIHEBHOMN KU3HM;

e ONpEAEATh BO3MOKHOCTD IPOTEKAHMS PEAKIHI HEKOTOPBIX MPEACTABUTEIEH OPraHUIECKUX BEIIECTB C KMCIOPOIOM, BOJOPOIOM,
MeTaJlITaMH, OCHOBAaHUSIMH, TaJIOTCHAMMU,

e TIPOBOJIUTH OMBITHI C HCIIOJH30BAHUEM aHAJIOTOBOTO JJabOpaTOpHOro 060pyaoBaHus U nuppoBoro odbopynosanus (reatpa «Touka
pocTay)

BbIHyCKHI/IK IMOJYYUT BO3ZMOKHOCTD HAYYUTHCH:
* gblOBU2AMb U npoeepAntb IKCNEPUMERMAJIbHO cUunonie3bl O XUMU4YeCKUx ceolicmeax geuecme Ha OCHoBe Ux cocmasa U Cmpoernus, ux
cnocobrocmu 6CMynantb 6 XumMuvyecKkue peakyuu, o xapakmepe u npodykmaxpas'ﬂu%blx xwvzuuecxuxpeam;uﬁ;

¢ Xapakmepuzosambuv eeujecmed no cocmaesy, CmpOoeHuro u CGOIZCI’VLGGM, ycmarasiauearom ﬂpu’{uHHO'CﬂeaCWl6€HHbl€ CceA3U Meofcdy



TOUYKA \!POCTA

OaHHbIMU xapakmepucmuxkamu eewecmea,

® cocmasiisimb MOJEKYIAPHbIE U NOJIHbLE UOHHbLE YPABHEHUS NO COKpau/;éHHblM UOHHbIM YPABHEHUAM,

® NPOSHO3UPOBAMb CnocoOHOCMb eeulecmed nposeIsintb OKUCJumelbrble Uil 60CCNMAROBUMENIbHbLE ceolicmea C yuemom cmenenei
OKUCJIEHUA 2]1EMEHMO08, SXOO}IM/;MX 8 e2o0 cocmas,

¢ cocmasiisimb YpAasHEeHUs peakuuﬁ, coomeemcmeyroumux noc1e008amenbHOCmu npeepameyuﬁ Heopeanu4ecKux eeujecme pa3jiudHblx
Kjlaccos,

* gblIOBUCAMD U npoeepAntb IKCNEPUMERMAIbHO cUNONe3bl O pe3ylbmamax 8030eliCmeus pa3IuUdHbIX quZKmOPOG HA U3MEHeHUue cKkopocmu
XUMUYECKOU peakyuu,

* UCnonb308amsv NpUOOpeménHbLe 3HAHUS 0151 IKOTOSULECKU SPAMOMHO20 NOBEOCHUs. 8 OKPYIHCaloueli cpeoe;

®  UCnojavb308ambs npuo6peméHHble Kjllo4eesble KoMnemeryuu npu 6blnOJIHEHUU NPOEKMOE Myl{€6H0'LlCC]l€006am€]leKuX 3a0a4 no
U3yuernuro ceoﬁcm&‘, cnoco6oé noJjy4eHus u pacno3snasanusl eewecmse,

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCMBAX U XUMULECKUX NPOYeCCax,
*  KpUmuyecku OmHOCUMbCS K NCeBOOHAYUHOU UHDOpMayul, HedoOPOCOBeCMHOT peKlame 8 CPedCmEax MAcco8oU UHpopmayuu,
* 0Co3HaBamMb 3HAYEHUE MEeOPEeMUYecKUX SHAHUL N0 XUMUU OJis NPAKMUYECKOU 0esimeNbHOCIU Yel08eKd,

* co30arom MoOenu u cxemol 01 peuleHus YueOHbIX U NO3HABAMENbHBIX 3A0a, NOHUMAMb He0OX0OUMOCMb COON00EHUs NPEONUCAHU,
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHOb30BAHUIO JIeKAPCME, CPedCma Oblmo6ol Xumuu u op.
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MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

®denepalibHbII TOCYJapCTBEHHBII 00pa30BaTeIbHbI CTAaHAAPT MpPEAyCMaTPUBAET W3YYEHHE Kypca XUMHUU B OCHOBHOM IIKOJIE KaK COCTaBHOM
9acTH MpeIMEeTHOM 001acTi «EcTecTBeHHOHAYYHBIC TIPEIMETHI».

Kypc xumun B 8—9 kiaccax paccumtad Ha 2 yaca B Henenio B o0beme 140 ydeOHBIX yacoB. M3yueHue 3TOro Kypca J1aeT BO3MOKHOCTH
BBIITYCKHUKY OCHOBHOMH IIIKOJIBI yerentHo caath OI'D mo XuMuM Kak rmpeaMera mo BeIOopy.

[Ipennaraemslii Kypc, XOTsI U HOCUT OOLIEKYJIBTYPHBII XapakTep U He CTaBUT 3a/lady NMpoQecCHOHATbHON MOArOTOBKU 00YYAIOIIUXCS, TEM HE
MEHee, MTO3BOJISIET UM ONPENIETUTHCS ¢ BHIOOPOM Npoduiist 00ydeHus: B CTAPIIICH MIKOJIE.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccy
1. Tabpuensua O. C. Xumus. 8 kiacc: yueOHUK 151 o0meoOpazoBarenbubix opranusanuii / O. C. INabpuensn, U. I'. Octpoymos, C. A. Cnaakos.
— M.: [Ipocsemenue, 2019
2. Tabpuensa O. C. Xumusa. Meronuueckoe mocobue st 8§ kiacca yyeObHoe mocobue it oOmieoOpaszoBarenbHbIX opranuzamuit / O. C.
I'abpuensn, U. B. Akcénona, U. I'. Octpoymos. — M.: IIpocsemenue, 2019
3. Tabpuensa O. C. Xumus. COOpHUK 3aqau U ynpakHEeHHH. 8 kiacc: yyeOHoe mocobue Juisd obuieobpaszoBarenbHbIXx opranuzauuit/ O. C.
I'abpuensn, U. B. Tpurybuak M.: [Ipocsemienue, 2019
4. Tabpuensa O. C. Xwumwmsa. Terpags i 7a00paTOPHBIX ONBITOB M TNPAKTHUECKUX paboT. 8 kiacc: ydeOHoe TmocoOue st
obmreodpasoBarenbubix opranuzanuii / C. 'abpuensu, . B. Akcénosa, U. I'. OctpoymoB. — M.: TIpocsemienue, 2019
5. Taopuensa O. C. Xumus. Pabouas Terpaab. 8 kiacc: yueObHoe mocobue st oomeodpazoBatenbubix opranusamuii / O. C. I'abpuensn, C. A.
Cnanxos, U. I'. OctpoymoB. — M.: IIpoceenienue, 2019
YMK «Xumusa. 9 knacc»
1. Tabpuensan O. C. Xumus. 9 knace : yaeOHUK a7 0o01eo0pazoBarenbHbix opranuzanuii / 0. C. Tabpuensn, WM. I'. Octpoymon, C. A.
Cnanko. — M.: [Ipocsemenue, 2019
2. Taopuensna O. C. Xumus. Metoaudeckoe nocodue i 9 kinacca: yued. mocodue 1t odmeoodpa3oBarenbHbix opranm3anuii / O. C. ['abpuensH,
H. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenune, 2019
3. Taopuensa O. C. Xumusa. COOpHHK 3a7ad W yImpakHeHHWH. 9 kiacc : ydyeOHOe mocobue s obmieodpazoBatenbHbiX opranusanuii/ O. C.
INabpuensu, U. B. Tpury6uak. M.: [Ipocsemienue, 2019
4. Taopuensn O. C. Xwumumsa. Terpanp g 1aOOpaTOPHBIX ONBITOB M IpakTHYECKUX pabor. 9 kijacc : ydeOHOe mocobue yis
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obmeoOpaszoBarenpHbIx opranusanuii /O. C. I'abpuensn, . B. Akcénosa, U. I'. Octpoymos. — M.: [Ipocsernienne, 2019
5. Taopuensa O. C. Xumus. Pabouas tetpans. 9 kiacc : yaueOHOe mocodue st odeoopazoBarenbHbix opranusanuii / O. C. ['abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: IIpocBemienune, 2019

Hugpopmayuonnwvie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBnensr pyOpuKU: COBETHI aOUTYPHEHTY, YUUTEIIO0 XUMHUH, CIPABOYHUK (0YSHB OOJbIIAs MOA00PKa TaOIUI 1
CIIPaBOYHBIX MaTEPHAJIOB), BECeNasi XUMHS, HOBOCTH, OJIMMIIHMAIbI, KYHCTKamMepa (Macca MHTEPECHBIX UCTOPHUYECKHUX CBEICHHI).
2. http://www.hij.ru Xypnan «Xumus 1 )KU3Hb» MMOHATHO U 3aHUMATEIbHO PACcCKa3bIBaeT 000 BCEM MHTEPECHOM, UYTO MPOUCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHbIif )KypHaT «XMMUKH U XUMHSI», B KOTOPOM MPEICTABICHO MHOKECTBO
OIIBITOB IO XUMHH, 3aHUMATEIILHON HH(OPMAIINH, TI03BOJISIONICH YBIeUb YYEHHKOB KCIIEPUMEHTAILHOM YacThIO IIPEIMETa.
. http://c-books.narod.ru BceBo3moskHast auTepaTypa Mo XMMHH.
. http://www.drofa-ventana.ru M3BecTHOe H31aTeNbCTBO YUeOHOI auTepaTyphl. HOBUHKH HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT 110 XHMHUH.
. http://1september.ru Xypnan qyst yuuresneit u He ToabKo. bosbIioe KkonmnyecTBo pabOT yUEHHUKOB, B TOM YHCIIE€ U UCCIIEA0BATENBCKOrO XapakTepa.
. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii koapHBIN TOPTaI CO CChIIIKAMH Ha 00pa30BaTeNIbHbIE CAUTHI [0 XMMHH.
. www.periodictable.ru CO0pHUK cTaTell 0 XMMUYECKUX 3JI€MEHTaX, MJUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM

o ~NOo o1 b~

Onucanue MaTepuaJbLHO-TeXHHYeCKO# 0a3bl HeHTpa «Touka pocTay,
HCII0JIL3YEeMOT0 IJIsl peajin3alui 00pa30oBaTeJbHbIX IPOrPaMM B PaMKax NpenoJaBaHus XMMHH:

Hu¢poBas (komnbloTepHasi) aadoparopus (IJI), mporpaMMHoO-anmapaTHblii KOMIUIEKC, AATYMKOBas CUCTEMa — KOMIUIEKT y4eOHOro
00opyIoBaHus, BKIIOYAIOUINI U3MEPUTENbHBIN 010K, HHTEp(Eiic KOTOPOro MO3BOJISIET 00eCTeYBaTh CBA3b C IEPCOHATBLHBIM KOMITBIOTEPOM, U Habop
JaTYNKOB, PETUCTPUPYIOLIUX 3HAUCHUS PA3INYHBIX PU3NYECKUX BETUYHH.

JlaTuyMK TemMnepaTypbl INIATHHOBBIN — IPOCTON M HAAEKHBIN JaTYUK, IPEJHA3HAYEH I U3MEPEHUS TEMIIEPATYPhl B BOJAHBIX PaCTBOpPax U B
ra3oBbIx cpenax. MiMeer pasnnunsiii quana3oH usmepeHuil or —40 no +180 °C. TexHuueckne XapaKTEpUCTHKU JaTUYMKA YKA3aHbl B MHCTPYKLUH IO
SKCIUTyaTamyy. JIaTauK TeMIepaTypbl TepMOTIapHBIil peHa3HadeH i u3Mepenns temieparyp 1o 900°C. Mcmonb3yercs mpy BBITOIHEHHH pador,
CBSI3aHHBIX C U3MEPEHHEM TEMIIEPATyp IIJIaMEHH, TUIABJICHUS U Pa3JI0KEHUS BEIIECTB.

JlaTYMK ONTHYECKOH INIOTHOCTH (KOJOPHUMeETP) — IpeAHa3HauyeH I W3MEpPEHUS ONTHUYECKOW IIOTHOCTH OKpPALEHHBIX pPacTBOPOB.
Hcnone3yercs npu nzydeHnu teM «PactBopbl», «CKOPOCTh XUMUYECKUX PEAKLIUI», ONPEACIEHUN KOHIICHTPAI[MN OKPAIIEHHBIX HOHOB.
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Hatunk pH- npennasHayeH 1isi U3MEpeHUs BOJOPOIHOTrO mokasatens (pH) BOAHBIX pacTBOPOB B pa3iMUYHBIX HCCIEIOBAHUAX OOBEKTOB
OKPYKAIOILEH CPEIbI.

JlaTYMK 3J1eKTPONPOBOAHOCTH IPEAHA3HAYEH Ul M3MEPEHUs YAEIbHOW DJIEKTPONPOBOJHOCTH JKUIKOCTEM, B TOM YHCIE M BOIHBIX
pacTBOpoB BelecTB. [IpuMeHseTcs npyu N3y4eHUH TEOPUU IEKTPOIUTHUECKOMN TUCCOLMALINN, XapaKTEPUCTUK BOJAHBIX PACTBOPOB

Muxkpockon nugpoBoii npegHasHaueH I U3ydeHHs ((OPMbI KPUCTAIUIOB M HAOIOICHHUS 32 POCTOM KPUCTAJLIOB.

IIpu6Gop A 1eMOHCTPALMM 3aBUCUMOCTH CKOPOCTH XHMHYECKHUX PEaKUUP OT pa3iMyHbIX (DAKTOPOB HCHONB3YIOT HIPHU U3YYEHUU TEMbI
«CKOpOCTh XMMHMUYECKOW peakUuu» M TEeIIOBOro 3pdexkra XxuMuueckux peakuuil. IIpubop Aaér BO3MOMXKHOCTh SKCIEPUMEHTAJIbHO HCCIEN0BATH
BJIUSIHUE HA CKOPOCTh XMMHMUYECKHUX pEaKUUi CleayIoIUX (aKTOpOB: MPUPOJbl PEarupyroIlUX BELIECTB, KOHLEHTPALMU PEArupyroLIuX BEILECTB,
IUIOLIA/IM TPAHULBI pa3ziena a3 B eTEpPOreHHbIX cUCTeMax (IIOBEPXHOCTU COINPUKOCHOBEHUS MEX]y peardpyrollMMH BEIIECTBaMU), TEMIIEPATyphI,
KaTajn3aropa, UHruourTopa.

Bans koMOMHUpPOBaHHAA NpeHAa3HAaYECHA JJIs HarpeBa CTEKIIIHHBIX U (happOpOBBIX COCYIOB, KOrAa TpeOyeTcs co3aTh BOKPYT HarpeBaeMoro
cocy/a paBHOMEpPHOE TEMIIEpaTypHOE IoJie, M30ekKaTh HCIOJIb30BaHUSA OTKPBITONO IJIAMEHU M pacKaJ€HHOM snexkTpuueckoi cnupanu. Kopmyc
KOMOWHUPOBAaHHOH OaHM cAeNaH U3 amfoMHUHUS. JKuaKocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpPBIBACTCS KOJIBIIAMU PAa3IMYHOTO JTHAMETPA.

IIpuGop aJsi MoJyYyeHHMs Ta30B HCHOJb3YeTCS JUIsl MOJy4YeHHs HEOOJIbIIMX KOJMYECTB Ta30B: BOAOPOJAA, KHUCIOpoja (M3 HEepoKCHaa
BOJIOPO/1a), YIIIEKUCIIOTO Ta3a



Ka.]'leH)IapHO- TEMATHIECCKOEC IIJIAHUPOBAHUEC

8 kiIacce
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n/n

Jlara

Ilnan | dakr

Tema ypoka

dopma
OpraHu3aunu
YPOKa

Buabl yueOHo# 1esITeJIbHOCTH

Hcnosib30BaHHe aHAJIOTOBOIO

JabopaTtopHoro u uugposoro

ooopynoBanus (ueHTp «Touka
pocray)

HavaabHbIe

TMOHATHS U 3aKOHBbI XUMHH (21 1)

IIpeamer xumuu.
Ponp xumuu B
JKU3HU YeI0BEKa

VYpok ycBoeHHS
HOBBIX 3HAHUN

OOBSACHAIOT, UTO MPEIMETOM U3YUCHUS XUMUU
SBIISIOTCS BEIIECTBA, UX CBOWCTBA U UX
npeBparieHus. Pa3imyaroT Tena u BeIecTna,
BEIIECTBA U MaTepUasbl. Y CTAHABIUBAIOT
MIPUYHUHHO-CJICICTBEHHBIC CBSI3U MEKIY
CBOICTBaMH BEIECTB ¥ UX MPUMEHEHUEM
XapakTepu3yIoT MOJI0KUTEIIBHYIO U
OTPUIATENBHYIO POJIb XUMHUH B KU3HU
COBPEMEHHOT0 00I1IeCTBa.

ApPryMEHTHPYIOT CBOE OTHOIICHHE K XeMO(pHIUU
1 xemo(oOumu.

Metonasl
W3YYECHUS XUMHH

Ypok ycBoeHUs
HOBBIX 3HAHUN

XapakTepu3yloT OCHOBHBIE METOJbl HM3y4YeHUS
€CTECTBEHHO-HAYUHBIX JTUCIIHUILIHH.

[TpuBOIAT MpUMEpHl MaTepPHAIBHBIX M 3HAKOBBIX
WIA CHUMBOJBHBIX MOJIeNiel, HCIOJIb3yeMBbIX Ha
ypoKax (pU3MKHU, OMOJIOTHH U reorpaduu.
Cobuparor 00bEMHBIE M IIAPOCTEP>KHEBBIE
MOJIEJI HEKOTOPBIX XUMUYECKHX BEIIECTB

JlaT4nk BBICOKOM TeMIIEpaTyphl,
Jartunx TeMIepaTypsl
IIJIaTUHOBBIN.

Bxognas
JUarHOCTHYECKas
paborta

KoHTposbHBIl ypoK

IIpuMeHSAIOT Ha IPAKTUKE paHEe N3YYEHHBIN
matepHai, paboTas 1o rpymmnam ¢ 3aJaHusIMU
Pa3HOIO YPOBHS CIIOKHOCTH, BBIITOIHSIOT
KOHTPOJIbHYIO paboTy.

ArperatHbie
COCTOSIHUS
BELICCTB

Ypok ycBoeHHSs
HOBBIX 3HAHUN

Pazmugaror TPU arp€raTHbIX COCTOAHUA
BEIIECTBA. Y CTaHABJIMBAIOT B3aMMOCBSI3HU MCKOY
HUMH Ha OCHOBC B3aMMHBIX IIEPEXOI0B.
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WnmocTpupyroT 3TH Mepexoabl MPUMEpaMH.
Ha6nronaroT XuMrU4yecKkuii SKCIEPUMEHT U
deJlarom BBIBOJIbI HA OCHOBE HAOIIOACHUI

I.pNel VYpoxk - npaktukym | PaGoTaror ¢ 1abopaTopHbIM 000pyI0BaHUEM U JlaTuuK BBICOKOW TeMIepaTyphl,
«3HAKOMCTBO C HarpeBaTeIbHBIMU IPUOOpPAMU B COOTBETCTBHH ¢ | JlaTUHK TemrmepaTypsl
1abopaTopHbIM MpaBWJIaMU TEXHUKH 0€30MacHOCTH. IIaTUHOBBINA. M3Mepenue
000pyIOBaHUEM. BhINONHSAIOT npoCTeiiime MaHUITYJISIIUN C TEeMIIepaTyphl TUTAMEHHU —
[TpaBuna Th npu 1a60pPaTOPHBIM 000PYIOBAHUEM: C M3Y4YE€HHE TOPEHHSI CIIUPTOBKH.
pabote B 71a00paTOPHBIM IITATUBOM, CO CTUPTOBKOM

KaOuHeTe Odopmisitor 0TYET O TIPOICTIaHHOM padoTe

XUMUI

duznyeckue Kom6unupoBanusiii | Paznuuator ¢usndeckue u XuMU4ecKue siBlieHus, | JlaTunk BBICOKOI TeMIieparypsl,
SIBJICHUS B YPOK YHUCThIC BellecTBa U cMecH. Kinaccupuuupyror JaTuuk TemrepaTypbl

XUMHH CMECH. IUIAaTUHOBBINA. M3Mepenue

[IpuBOAST mpUMEPBI CMECEH PA3IMYHOTO
arperaTHoOro COCTOSIHUSL. Y CTAaHABJIUBAIOT
MIPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXITY
(U3MYECKUMHU CBOMCTBAMH BEIIIECTB CMECH U
crocobamu ux pasnenenus. Paznuyaror ux,
ONMCBHIBAKOT U XapaKTEPU3YIOT MPAKTUUECKOE
3HA4YCHHE.

TEMIIEPATYPhI MIEpexoia MEXKIY
arperaTHbIMHM COCTOSIHUSIMU

[T.p.Ne 2 «Ananu3
MOYBED

YPOK - IPaKTUKYM

Paboratot ¢ mabopaTopHbIM 000pYIOBaHUEM U
HarpeBaTeJIbHBIMU PUOOpaMHU B COOTBETCTBHUH C
NpaBUIaAMU TEXHUKHU 0€30IacCHOCTH.
BrImonHSI0T IpocTeiiimme mpuémMbl 00paIeHus ¢
1abopaTOpHBIM 000pPYyI0BaHUEM: BOPOHKOIA,
GbuIbTPOM, CIUPTOBKOM.

HaGnronarot 3a cBolCTBaMH BELIECTB U
SBJIGHUSIMU, IPOUCXOSIIUMU C BEILIECTBAMHU.
OnuceIBatOT XUMUYECKUI KCIIEPUMEHT C
MTOMOUIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA
XUMUHU.

JlaT4MK BBICOKOM TEMIIEPATYPBI,
JaTuuk TemrepaTypbl
IJIATUHOBBIN. M3Mepenue
TEMIIepaTyphl B IIpoliecce
o0y4YeHHs ITpreMam
BBINIAPUBAHUS BOJIbI U3
o0pa3uoB noussl. JJatuuk pH —
pH — n3Mepenne BOAOPOIHOTO
[I0Ka3aTelIsd BBITSKKU pacTBOpa
TTOYBBI
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8 ATOMHO- VYpok ycBoeHuss | OOBSICHSIOT YTO TAKOE XUMHUUYECKUMA DJIEMEHT, [TpuGop a1 ONBITOB ¢
MOJIEKYJISIPHOE HOBBIX 3HAHUI aTOM, MOJIEKYJIa, AJIJIOTPOIIHSI, HOHBI. AJIEKTPUYECKUM TOKOM
YYEHHE. Pa3nuuaroT npocTeie U CI0KHbIE BELIECTBA,
XuMuyeckue BELIECTBA MOJIEKYJIIPHOI'O U HEMOJIEKYJIIPHOTO
3JIEMEHTHI CTpOeHHUs. Yemanasnueaiom NTPUUUHHO-
CJIEJICTBEHHBIE CBSA3H MEK/Y COCTaBOM MOJIEKYJI U
CBOICTBaMH aJUIOTPOIHBIX MOIUDUKALIUN
KHCIJIOPOJIA.
9 3HaKu Ypok- Ha3zpIBaroT u 3anuchIBaOT 3HAKU XMMHUECKUX
XUMUYECKHX HCCJIEI0BAHNE AJIEMEHTOB. XapaKkTepu3yroT HH(OPMALIHIO,
AJIEMEHTOB. KOTOPYIO HECYT 3HAKU XUMUYECKUX JIEMEHTOB.
OOBSICHSIOT 3TUMOJIOTUYECKUE HaYala Ha3BaHHUM
XUMHUYECKHX 3JIEMEHTOB U UX OTAEJBHBIX TPYIIIL.
10 Ilepuonnueckas Ypok- OnuchIBalOT CTPYKTYPY TAOJIUIIBI XUMHUYECKUX
Tabnuia HCCIIENOBaHUE anemeHToB J[. . Menzaeneesa. Paznuuaror
XUMHYECKHUX KOPOTKONEPUOAHBIN U JYITMHHONEPUOAHBII
snementos JI. M. BapuaHThl [lepuoguyeckon cucremsr /1. .
Menieneesa. MeneneeBa
11 XuMuyeckue VYpok ycBoeHus | OToOpaxaroT COCTaB BEIIECTB C HOMOIIBIO
(bopMyIibI HOBBIX 3HAaHUH XUMHUYECKHUX (POPMYIL.
Paznuuator uHaekcs ¥ ko duimentsl. Haxonsat
12 XuMuyeckue Ypok- OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO MaccCy BEIeCTBa
(bopMmyIbI UCCIIEJOBaHUE Y MacCOBYIO JIOJIF0 XUMHUYECKOT'O 2JIEMEHTA B
coenuHeHuu. TpaHcIupyroT nHGOpMaLUIO,
KOTOPYIO HECYT XUMHYECKHE (hOPMYJIbI
13 BaneHTHOCTB VYpok ycBoeHuss | OOBACHSAIOT YTO TaKoe BaJIeHTHOCTh. [loHMMar0T
HOBBIX 3HAHUI OTpakEHHE MOPAIKA COCTUHEHUS aTOMOB B
14 BanentHocth YPOK-IPaKTUKYM | MOJIEKYJIaX BEIIECTB NOCPEACTBOM CTPYKTYPHBIX

dbopmyi. Yuarcs cocTaBIsATh GOPMYIIBI
COCTMHEHUH TI0 BAJICHTHOCTH U OMPEEIATh
BaJICHTHOCThH DJIEMEHTA 10 GopmyIie
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15 XuMu4yecKue O06o0maromuii XapakTepu3yrT XUMUYECKYIO PEAKIIHUIO U €€ JlaTuuK BBICOKOW TeMIepaTyphbl,
peaxkuu. YPOK YYaCTHHUKOB (peareHTsl ¥ MPOAYKThI PEAKIIUN ). JlaTuuk TeMreparypbl
OnuceIBalOT MPU3HAKU U YCIOBUS TEUCHUS IUIaTUHOBBINA. M3Mepenue
XMMHUYECKUX peakiuil. Paznuyator TEMIIEPATYPHI B XOAE
HK30TEPMHUUECKUE U SHIOTEPMUUECKHE PEAKIIUU. | XUMHUYECKOU peaKIiu
COOTHOCST peakIuu TOpeHus u
HK30TEPMHUECKUE PEAKIIHH.
16 3akoH Ypok ycBoenuss | @opMyIHPYIOT 3aKOH COXPAHEHHUS MACChI
COXpaHEHHS HOBBIX 3HAaHUHN BeniecTB. COCTaBIISAIOT HA €70 OCHOBE
Macchl BELIECTB. XUMHYECKHE ypaBHEHHS. TpaHCIUPYIOT
XuMHYecKue nH(pOpPMAaILIHIO, KOTOPYIO HECYT XUMHUYECKHE
ypaBHECHUS YpaBHEHHS.
17 XuMHYeCcKue YpoK -npakTUKyM | DKCIIEPUMEHTAIBHO MOATBEPKAAIOT
ypaBHEHUS CIIPABEJIMBOCTh 3aKOHA COXPAHEHUSI MAaCChI
BEIIECTB
18 Tunsl Ypok ycBoenus | KnaccuuuupyroT XuMUYeCKHe peakiuu Mo
XUMHYECKHX HOBBIX 3HAHUI IIPU3HAKY YUCIIa U COCTaBa PeareHTOB U
peaxui MPOJYKTOB. XapaKTepU3YIOT POJib KaTalnu3aropa
19 Tunsr YPOK -TIpaKTUKYM | B IPOTEKAHUN XUMHYECKON pPEaKLIHN.
XUMHYECKHUX HabmroatoT ¥ ONMUCHIBAIOT XUMUYECKUI
peakuuit AKCIIEPUMEHT € TIOMOIIbIO PyCCKOTO (POAHOIO)
S3BIKA U S3bIKA XUMHH
20 [ToBTOpEHME U O6o06mmaromuit O000Mmal0T U CUCTEMATU3UPYIOT CBOM 3HAHUS T10
0000111eHNE TEMBI YPOK Teme: «HauabHbIe TIOHATHUS ¥ 3aKOHBI XUMHUH.
HauanbHble [TprMeHSAIOT Ha IPAaKTUKE paHEE U3Y4EHHBIN
[TOHSATHS 1 3aKOHBI MaTepHal, paboTas 10 TPYIIIaM C 3aJaHHAMU
XHMHH Pa3HOro YPOBHS CIOXHOCTU
21 K.p.Nel Ypok — koHTponsa | [IpuMeHSIOT Ha TpaKTHKE paHee N3yUeHHBIH
«HauanbHble 3HaHUHN MaTepuai, paboTas 1o Tpymnnam ¢ 3aJaHusIMU
MOHSITHUS U 3aKOHBI o0yJaromuxcs Pa3sHOI0 YPOBHS CIIO’KHOCTH, BBITOTHSIOT

XUMUN»

KOHTPOJIbHYIO PaboTy.
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Ba:xueiinue npeacraBuTen Heoprannveckux pemects. KosnyecrBennnie orTHomenusi B xumum (18 v)

22

Bo3nyx u ero
COCTaB

VYpok ycBoeHMs
HOBBIX 3HAHUM

XapakTepus3yroT 00bEMHYIO 0JIF0 KOMIIOHEHTA TaKOU
MIPUPOAHON Ia30BOM CMECH, KaK BO3AYX, U
paccuuThIBalOT €€ o 00bEMY ATOM cMecH.
OnuceIBalOT 00BEMHBIN COCTaB aTMOC(EPHOTO
BO3/1yXa U IOHUMAIOT 3HAYEHUE TIOCTOSHCTBA 3TOI'0
COCTaBa JJIs 3JI0POBBS

[Tpubop st onpenenenus
coCTaBa BO3yXa

23

Kucnopon

Ypok ycBoeHHs
HOBBIX 3HAHUU

XapakTepusyroT 030H, KaK allJIOTPOIHYIO
MoauduKaiuio kuciopoaa. OnuceBaOT (HU3NIECKUE
U XUMUYECKUE CBOMCTBA, OTyYEHHE U TPUMEHEHHE
KHCJIOPO/JIa C MCIIOJIb30BAHUEM PYCCKOTO (POIHOIO)
A3bIKA U 3bIKA XUMHH. Y CTAaHABIUBAIOT MPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEKIY (DU3HUSCKUMU
CBOICTBaMH KHUCIIOpOAA U CIIOCOOaMH ero coOrupaHusl.
[IpoBoasT, HaOIIOAAIOT U OMMUCHIBAIOT XUMHUYICCKHI
HKCIIEPUMEHT M0 MOJIYYeHUI0, COOUPAHUIO U
pacro3HaBaHUIO KUCIOPOa

JlaTunk BBICOKOM
TeMIieparypsl, Jlarauk
TEeMIIepaTypbl IIATUHOBBIN.

24

IT. p.Ne3
«ITonmyuenue,
coOupaHue u
pacrio3HaBaHue
KUCIIOPOa»

YPOK NpakTUKyM

Paboratot ¢ mabopaTopHbIM 000pYIOBaHUEM U
HarpeBaTeIbHBIMU TIPUOOPAMHU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH. BBIMONHSIOT
npocTenire NpuEMbI 00paIieHus ¢ 1ab0paTOPHBIM
o0opynoBaHueM: cOOMPATh MPUOOP TSI TTOTYIESHHUS
ra3oB, MPOBEPSATH €ro Ha TEPMETHYHOCTD U
MCIIONIL30BATh IS TOoNydeHus: kuciaopoa. CobuparoT
KHCJIOPOJT METOJIOM BBITCCHEHHSI BO3JTyXa U
pacno3HaroT ero. HabmomaroT 3a cBOMCTBaMHU
BEIICCTB U SBJICHUSMH, IIPOUCXOJISIIAMHU C
BeriecTBamMu. OMUCHIBAIOT XUMUYECKUN IKCIEPUMEHT
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU POHOTO)
S3bIKA U s13bIKa XUMHH. COCTABISIFOT OTYET MO
pe3ysibTaTaM MPOBEJACHHOTO YKCIIEPUMEHTA

JlaTumK BBICOKOH
TeMIieparypsl, Jlaruuk
TEeMIIepaTypbl IIIATHHOBBIN.
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25

OKcuael

Ypok-
UCCIIEJOBaHUE

Breiiensaior cyniecTBeHHbIE TPU3HAKU OKCUIOB. [latoT
Ha3BaHUs OKCHJIOB 110 uX (hopmysaMm. COCTaBIISIOT
(hOpMYJIBI OKCHJIOB 10 MX Ha3BaHUSIM.
XapakTepu3yloT TaKUX MPEJICTABUTENICH OKCUIO0B, KaK
BOJIa, YTJICKUCIIBIN T'a3 U HeraméHasi U3BECTh

26

Bonopon

VYpok ycBoeHUs
HOBBIX 3HAHUU

XapakTepusyroT COCTaB MOJIEKYJIbl, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA, MMOJIYICHHUE U TIPUMCHEHUE
BOJIOpOJia. Y CTaHABIMBAIOT MPUYMHHO-CIIEACTBEHHbBIE
CBSI3M MY (DU3HUECKUMU CBOMCTBAMH U
crocobamu coOMpaHust BOJOPOIA, MEXITY
XMMHUYECKUMHU CBOICTBAMH U €r0 MPUMEHEHUEM.

27

I1.p. Ned
«ITonyuenue,
cobupanue u
pacro3HaBaHUE
BOZOPOJIa»

YPOK-IIpaKTUKYyM

PaGoTator ¢ mabopatopHbIM 000pYIOBaHHEM U
HarpeBaTeIbHBIMU TIPUOOPAMHU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH. BhIMONHAIOT
MPOCTEHIIINE MPUEMBbI OOpaIeHUs C J1a0OpaTOPHBIM
o0opynoBaHHEeM: cOOMPATh MPUOOP TSI TTOTYIESHHUS
ra3oB, MPOBEPSATH €ro Ha TEPMETHYHOCTD U
MCIIONIL30BATh JJIs oNydeHus Bojopoaa. Cobuparor
BOJIOPOJI METOIOM BBITECHEHUS BO3TyXa H
pacrno3HaroT ero. HabmromaroT 3a cBolcTBaMH
BEIICCTB U SBJICHUSMHU, IIPOUCXOJISIIUMHU C
BeriecTBamMu. OMUCHIBAIOT XUMUYECKUN IKCIEPUMEHT
C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOI0 MJIM POJTHOTO)
A3bIKA U s13bIKa XUMHH. COCTABISIFOT OTYET 11O
pe3ysibTaTaM MPOBEJACHHOTO YKCIIEPUMEHTA

Jlatuuk pH — pH —
MU3MEPEHHE BOJIOPOJHOTO
MOKa3aTels pacTBopa

28

Kucaortsl

Ypok ycBoeHUs
HOBBIX 3HAHUN

AHaJIM3UPYIOT COCTaB KUCIJIOT. Pacro3HaroT KUCIOTHI
C  IIOMOIIBKD  HHJIMUKATOpPOB.  XapaKTEepU3YIOT
NPEICTAaBUTENIEH  KHUCIIOT: COJSHYH0O U CEPHYIO.
XapakTepu3yrOT pacTBOPUMOCTb COEJUHEHUH C
MOMOIIBIO TaOJIUIBI PACTBOPUMOCTHU. Y CTAHABIUBAIOT
MIPUYMHHO-CIIEACTBEHHBIE CBSI3M MEXJY CBONCTBAMH
COJISHOW M CEPHOM KUCIIOT

Hatauk pH - pH -
U3MEPEHUE  BOJOPOJHOIO
IIOKa3aTens KUCIOTBI
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29 Commn Ypok- XapakTepu3yrT COJM Kak MPOAYKTHl 3aMEIICHUS
UCCIIEIOBAHNE BOJOpPOJAa B KHCIOT€ HA METaul. 3alUChIBAIOT
dbopMynbl cosieil mo BajgeHTHOCTH. HaszpiBaroT comu
1o opmMysiam.
Hcnons3yror TabJInIly PacTBOPUMOCTH JUTS
XapaKTEPUCTUKU CBOMCTB cosield. [IpoBoasaT pacuérsl
o Gopmysnam coneit
30 KonuuectBo VYpok- OOBSICHSIIOT UTO TaKO€ KOJIMYECTBO BEIIECTBA, MOJIb,
BEILIECTBA HCCIIEIOBAHNE IIOCTOsIHHAsE ABOTaipo, MOJIsIpHAsi Macca.
31 Pemenue VYpok- npaktukym | PemaroT 3amauym ¢ MCHOJIb30BaHUEM HOHATHI
pacyeTHBIX 3a/1a4 «KOJINYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«IOCTOsIHHAsE ABOraJipo
32 MomnsipHbii Ypok ycBoenuss | OOBSCHSAIOT YTO TaKOE€ MOJISIPHBIN 00bEM ra3oB,
00BemM HOBBIX 3HAaHUU HOpMaJlbHbIE yclloBUs. PemaroT 3axauu ¢
ra3000pa3HbIX HCIIOJIb30BAHUEM ITOHATHN «KOJIMYECTBO BEILIECTBAY,
BEILECTB «MOJISIpHAsI Maccay, «MOJISIPHBIN 00bEM ra3oBy,
«TOCTOSTHHAsE ABOTAZPO».
33 Pacuérsl o Ypok ycBoeHHs | XapaKTepU3yHOT KOJIUYECTBEHHYIO CTOPOHY
XUMHUYECKUM HOBBIX 3HAHUH XUMHUUYECKHX 00BEKTOB U MpolieccoB. Pemaror 3anaun
YpaBHEHUSAM C UCIOJIb30BAHUEM TMTOHATUN «KOJIMYECTBO BELIECTBAY,
«MOJISIpHAsi Maccay, «MOJISIPHBI 00beM I'a30B»,
34 Pacy€rel mo VYPpOK - MPaKTUKYM | «IIOCTOSHHas ABOTagpo»
XUMHUYECKUM
YpaBHEHUAM
35 Boma. OcHOBaHUS Ypok- OOBACHSIOT UYTO TAKOE «OCHOBAHMUSY, (IIETOUN,
UCCIIEJOBaHUE «Ka4YEeCTBEHHAs PEAKIU, «MHAUKATOP.

KnaccudumupyroT ocHOBaHUS 1O PaCTBOPUMOCTH B
BoJie. OnpenensoT MPUHAIIEKHOCTU
HCOpFaHI/I‘-IeCKI/IX BCIIIECCTB K KJ'IaCCy OCHOBaHI/Iﬁ 110
dopmyre. XapaKTepH3yIOT CBOKMCTBA OTACIBHBIX
MPEICTaBUTEIEH OCHOBAHHMIA.
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36 PactBopBbI. Ypok pelieHus OOBSACHAIOT YTO TAKOE «MacCOBasl 1O Hatuuk pH
Maccosas nosns 3a1a4y pPacTBOPEHHOIO BELIECTBAY. Y CTAHABIINBAIOT
pPacTBOPEHHOTO aHAJIOTUH ¢ O0BEMHOMN JI0J1ei KOMIIOHEHTOB Ia30BOU
BELIECTBA cMecu. PemaroT 3a1aun ¢ UCIIOJIb30BAaHUEM TOHSATHIHA

«MaccoBasi A0S 3JIEMEHTA B BEILIECTBEY, «MaccoBas
JI0JIs1 pAaCTBOPEHHOTO BEIIECTBAY, «00BEMHAs JTOJIS
ra3o00pa3HoOro BENIECTBa

37 ILp. Ne 5 Ypok - npaktukym | PaGoTaroT ¢ m1abopatopHbIM 000pyI0BaHUEM U Hatuuk pH

«[IpuroroBnenue HarpeBaTeIbHBIMH TPUOOPAMU B COOTBETCTBHUH C

pacTBOPOB coJicit MpaBWJIAMHU TEXHUKH 0€30MMacHOCTH. BrIMmomHSIOT

C MX 3aJJaHHOU MpocTeiiire mpueMbl o0pamieHus ¢ 1a00paTopHbIM

MaccoBOH 000pyI0BaHUEM: C MEPHBIM LIMJIMHAPOM, C BECAMHU.

TOTIEi» Habmroaror 3a cBOMcTBaMM BEIIECTB U SIBICHUSMU,
MPOUCXOISIINMU C BeniecTBaMu. ONUCHIBAIOT
HKCIIEPUMEHT C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOT0O
WM POJTHOTO) s3bIKA U s3bIKa XUMHH. COCTaBISIIOT
OTU€THI MO PE3YNIbTATaM DKCIEPUMEHTA

38 O6o61eHne u O6o06maromui O0600IIar0T ¥ CUCTEMATH3UPYIOT CBOM 3HAHUS 110
CUCTCMaTU3aL UL YpOK TeMe: «BaxkHelune npeacTaBuTeIn HEOPraHMIeCKUX
3HAHUH rUIO TeME. BelecTB. KonuecTBEHHBIE OTHOIIEHNS B XUMUNY.
«Baxhelilme [IpUMEHSIOT Ha TIPAKTHKE PaHee U3y4EHHbIN
TpeACTaBHITEIH MaTepuai, paboTas 1o TpymnnaMm ¢ 3aJaHUsIMH pa3HOTO
HEOPraHMYECKUX

YPOBHSI CIIO)KHOCTH
BELIECTB.
KonnuectBeHHbIE
OTHOIICHHUSI B
XUMUN

39 K.p.Ne2 no Teme: Ypok — koHTponsa | [IpuMeHSIOT Ha TpaKTHKE paHee N3yUEeHHBIH
«Baxnenmue 3HAHUI Martepua, padboTas 1o Tpynmnam ¢ 3aJaHusIMH Pa3HOTO
peICTaBUTENN YPOBHSI CIIOKHOCTH, BBITIOJIHAIOT KOHTPOJIBHYIO
HEOPTaHUYECKHUX pabory.

BCIICCTB.
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KonnuectBeHusie
OTHOILLICHHUS B
XUMUN
OcCHOBHBIE KJIaCChl Heopranuvyeckux coequHenni (10 1)
40 Okcupl: Ypok ycBoeHust | OOBACHSIOT YTO TaKOE HECOJICOOPA3YIOITUE OKCHUJIBI,
Kiaccuukanus HOBBIX 3HAHUI coJyieo0pa3yroIne OKCHIbl, OCHOBHBIE OKCH/IBI,
U CBOMCTBA KHUCIIOTHBIE OKCUJIBI. XapaKTePU3YIOT O0IIHe
XUMHUUYECKHE CBOMCTBA COJIE00pa3yIOIIUX OKCHU/IOB
(KUCIOTHBIX ¥ OCHOBHBIX) COCTaBISIIOT YpaBHEHHS
peakIuii ¢ ygyactueMm okcuoB. Habmrogarot u
OTHCHIBAIOT PEAKIIUH C YUaCTUEM OKCHJIOB C
MTOMOIIbIO €CTECTBEHHOTO (PYCCKOT'O UITU POTHOTO)
A3bIKA U A3bIKA XUMHH. [IpOBOJIAT OIBITHI,
MOJITBEP K IAOIIUE XUMUYECKUE CBOMCTBA OKCHUJIOB C
co0JII0/IeHNEeM TPAaBUJI TEXHUKH OE€30I1aCHOCTH
41 OcHoBaHus: Ypok- CoCTaBIAIOT ypaBHEHHS PEAKIU C yYaCTHEM
KJaccupuKanus u nccae0BaHue ocHoBaHUH. Habm01a10T ¥ ONMUCHIBAIOT PEAKIIUU C
CBOICTBa y4acTUEM KHUCIIOT C IOMOIIBIO €CTECTBEHHOI'O
(pyccKOTo UM POIHOTO) SI3bIKA U A3bIKA XUMHH.
[IpoBOIAT OMBITHI, MOATBEPKAAOITUE XUMUIECKUE
CBOIICTBa OCHOBAHMIA, C COOTIOICHUEM TTPABIII
TEXHHKHU 0€3011aCHOCTH
42 Kucnorsr. Ypok ycBoeHus | XapakTepU3yrOT 00IIHe XMMHUECKHUE CBOMCTBA KICIOT
Knaccudukanus HOBBIX 3HaHUI CoCTaBIAIOT YpaBHEHHUSI PEAKIIUI C YHaCTUEM KHCIIOT.
KHCJIOT Habmto1a10T ¥ ONUCKHIBAIOT PEaKIMU C y4aCTHEM
43 CaoiictBa kucinoT | KoMOMHMPOBAaHHBI | KUCIOT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
1 ypoK POJIHOTO) SI3bIKA U SI3bIKa XUMUHU.

[TpoBOIAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKHE
CBOICTBA KUCIIOT, C COOMIOZICHHEM MPABUJI TEXHUKHU
0€e301acHOCTH
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44 Knaccugukanus VYpok ycBoeHus | PaznuuaroT MOHATHUSA «CPEIHUE CONIN», «KUCIbIE
coneit HOBBIX 3HAHUI COJIN», KXOCHOBHBIE COJIU.
45 CaoiicTBa coJieit KomOunmMpoBaHHbI | XapaKTepU3yIOT OOIIME XUMHUECKHE CBOMCTBA COJICH.
1 ypoK CocCTaBIsAIOT ypaBHEHUS PEAKIMi C y4acTHEM COJICH.
HaOnronaroT ¥ ONKMCHIBAIOT pEakiMK ¢ y4acTHEM
CoJIeH C MOMOIIBIO ECTECTBEHHOTO (PYCCKOT0 MU
POZIHOTrO0) A3bIKA U A3bIKa XUMUU. [IpOBOAAT ONBITHL,
MOATBEPKIAOIINE XUMAYECKUE CBOMCTBA COJIEH C
coOII0ICHUEM MTPaBUJI TEXHUKH 0€3011aCHOCTU
46 ['eneTnueckas VYpok ycBoeHUs XapakTepu3yroT MOHATHE «TEHETUYECKUN PSII».
CBSI3b MEXKIY HOBBIX 3HAHUH WnmrocTpupyroT reHeTHYECKYI0 B3aUMOCBS3b MEXKTY
KJIaccaMu BEIIIECTBAMM:
HEOPTraHNYECKUX IIPOCTOE BELIECTBO — OKCHUJ — IHMAPOKCU — COJIb.
BELIECTB 3anuchIBalOT YpaBHEHUS peaKIuid,
COOTBETCTBYIOIIMX MOCIEI0BATEIbHOCTH
(«11emouke») mpeBpalleHuil HeOPraHUYeCKUX
BEIIECTB PA3JIMYHbIX KJIACCOB.
47 O6o61eHne u Oo6o06maromuit O0600maroT U CUCTEMATH3UPYIOT CBOM 3HAHUS 110
cucreMarusanus YPOK TeMe: «OCHOBHBIE KJIACChl HEOPTaHUUECKUX
3HAHMH 11O TeMe: coenquHeHu». [IpUMEHAIOT Ha TpaKTUKE paHee
«OcnosHbre M3y4EHHBIN MaTepuai, paboTas 1o rpymnmam ¢
K1aCChI 3aJJaHUSIMU Pa3HOTO YPOBHSI CIIOKHOCTH
HEOPTraHMYECKUX
COCTMHEHUN»
48 K.p. Ne3 mo Vpok — koHTpons | [IpuMeHs0T Ha MpakTHUKE paHee N3yYEHHBIN
Teme: MmatepHal, paboTas 1o TpyInam ¢ 3aJJaHUIMU Pa3HOTO
«OCHOBHBIE YPOBHSI CIIO)KHOCTH, BBITIOJHSIOT KOHTPOJBHYIO
KJIACChI paborty.
HEOPTaHUYECKUX

COEIUHEHUN)
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49

IT.p. No 6
«Pemenne
AKCIEPUMEHTANb
HBIX 33724y

VYpok - npakTUKym

Yyarcs oOparmathes ¢ 1ab0paTOPHBIM
000pyI0BaHUEM M HarpeBaTeIbHBIMU TPUOOPAMH B
COOTBETCTBHUHU C MPaBUIAMH TEXHUKH 0€3011aCHOCTH,
pacro3HaBaTh HEKOTOPHIC AHMOHBI U KATHOHBI.
HaGuro1aroT cBOMCTBA JICKTPOIIMTOB U
IpOoUCXOAAIHNEC C HUMU SBJICHHUS. HaGJIIOI[aIOT n
OIMKCHIBAIOT PEAKIIUHU C YIACTUEM JICKTPOJIUTOB C
MTOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJTH POJTHOTO)
SI3bIKA U SA3bIKA XUMHH. POPMYIHPYIOT BEIBOJIBI 110
pe3ysibTaTaM MPOBEJACHHOTO YKCIIEPUMEHTA

JlaTuuk TeMrneparypel
IUIATHHOBBIN, TaTYHK
TeMIepaTypbl
TepMONIaPHBIN

IMepuoguyeckuii 3akon u I1

epuoanYecKas cucreMa xXuMuueckux jiemeHToB J[. . MenageneeBa u cTpo

eHune aToma (8 4)

50

EcrectBenHEbIC
ceMeHcTBa
XHUMHYCSCKHX
3JIEMCHTOB.
AmdorepHOCTD

Ypok ycBoeHHS
HOBBIX 3HAHUU

OOBSACHAIOT TPHU3HAKH, IO3BOJISAIOININE OOBEIUHATH
IPYINbl XUMUYECKUX JJIEMEHTOB B E€CTECTBEHHBIC
ceMmeiicTBa.  PackpbhIBalOT ~ XMMHUYECKMH  CMBICI
(3TUMOJIOTHIO) HA3BAaHUM €CTECTBEHHBIX CEMEHCTB
ApryMEHTHPYIOT OTHOCHUTEJIBHOCTh ~ Ha3BaHUS
«UHEPTHBIE Ta3b»

OOBSICHSIOT YTO Takoe «aM(OTEpHBIE COCAMHEHUS.
HaGnromaroT W ONKCHIBAIOT — peakuuii  MEXIy
BEIIIECTBAMH C MTOMOIIBIO0 PYCCKOTO (POAHOTO) SI3bIKA U
A3bIKa  XUMHH.  XapaKTepU3yIOT  JBONCTBEHHBIN
XapakTepe CBOWCTB  aM(OTEpHBIX OKCHAOB U
TUIPOKCHAOB. [IpOBOASIT ONBITHI TTO

MOJYYECHUIO U MOATBEPKICHUIO XUMUYECKUX CBOMCTB
aM(OTEepHBIX OKCUJIOB ¥ THIPOKCHUIOB.

51

Otkpsitue /1. W.
MennaeneeBeIM
[Tepuoanueckoro
3aKOHa

Ypok ycBoeHUs
HOBBIX 3HAHUU

PaznnualoT ecTeCTBEHHYIO U UCKYCCTBEHHYIO
KJIaccu(uKauu. ApryMEHTUPYIOT OTHECCHHE
[Tepronuueckoro 3aKoHa K €CTECTBEHHOM
kinaccupukanuu. MoIenmmpyroT XUMHYECKHE
3aKOHOMEPHOCTH C BBIAECTICHUEM CYIIECTBEHHBIX
XapaKTEPUCTHK 00bEKTa U MPEICTABICHHEM UX B
IPOCTPaHCTBEHHO-Tpaduueckoi hopme
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52 OcHOBHbIE VYpok ycBoeHuss | OOBSACHSIOT UTO TAKOE «IIPOTOHY, KHEUTPOH, JaTunk TemrepaTypbl
CBEJICHUS O HOBBIX 3HAHUH «IEKTPOH», «<XUMHUUYECKUN IJIEMEHT», «MaCCOBOU IUTATHHOBBIN, TaTIUK
CTPOEHUHU yucio». ONKUCHIBAIOT CTPOCHUE s/Ipa aTOMA UCIIOB3Ys | TEMIIEpaTyphl
aTOMOB. [Tepuoanueckyro cuCTEMY XUMUYECKHUX 3JIEMEHTOB J. | TepMonapHbIi
N. Menpaeneepa. [lonydaroT nHGOpMAIIIIO TTO XUMUH
13 Pa3JIMYHbIX HCTOYHUKOB, aHAJTU3UPYIOT €€.
53 Crpoenue Ypok- OOBSACHAIOT YTO TaKOE JIEKTPOHHBIN CIION WK
3JIEKTPOHHBIX ncciaea0BaHue SHEPreTuyecKuil ypoBeHb. COCTaBISAIOT CXEMBbI
YpOBHEN aTOMOB pacnpeziesieHus JJIEKTPOHOB IO 3JIEKTPOHHBIM CJI0SIM B
XUMHUYECKHUX AJIEKTPOHHON 000JI0UYKe
3JIEMEHTOB
No«Nel-20 B
tabmume /1. U.
Menieneesa.
54 Ilepuonnueckuii Ypok- PackpbiBatOT (pu3HUECKUI CMBICI: TTOPSIAKOBOTO
3aKOH Hccae0BaHue HOMEpPAa XMMHUUYECKOT0 3JIEMEHTa, HOMepa Nnepuojia u
. . HOMEpA IPYIIIIHL.
MeneneeBa u OOBSICHSIOT 3aKOHOMEPHOCTH U3MEHEHUS
CTpOEHHE aToma METaJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCJIMHEHUM
55 XapakTepucTuka Ypok- XapakTepu3yloT XUMUIECKHE dJIEMEHTHI |—3-T0
XUMHUYECKOTO nccae0BaHue MEpPUOJIOB IO UX MOoJoXkeHuto B [leproanueckoi
AJIEMEHTA Ha crucremMe XuMuueckux aemeHToB /. . Menneneena.
OCHOBAHUU €ro ApryMEHTHPYIOT CBOMCTBA OKCHJIOB U THAPOKCHJIOB
MOJIO’KEHHUS B METAJIJIOB U HEMETAIIJIOB ITOCPECTBOM YpPaBHEHUN
[Iepuoanueckoit peakuuit
CUCTEME
56 XapakTepucTuka YPpoK-IpakTUKyM
XUMHYECKOTO

9JICMCHTA Ha
OCHOBAaHHHU €TI0
ITOJIOKCHHUA B
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ITepuoanueckoit
CUCTEME
57 3HaueHue Ypok- OnpenenstoT HICTOYHUKH XUMHUYECKOW HHPOPMALIUH.
Ilepuonnueckoro HCCIe0BaHUE [TonmyyaroT HEOOXOIUMYIO HH(DOPMALIHIO U3
3aKOHa U Pa3IMYHBIX UCTOYHUKOB, aHAIIM3UPYIOT €€,
ITepuoanueckoit 0hopMIIAIOT HWH(GOPMAIIMOHHBIN TTPOIYKT,
CHUCTEMBI MIPE3EHTYIOT €ro, BEAyT HAYYHYIO IUCKYCCHIO,
XUMUYECKHX OTCTauBaKOT CBOIO TOUKY 3pEHUS
anemenTtoB Jl. U.
Menneneena
Xumuueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 u)
58 Honnas Ypok- OOBSCHAIOT YTO TAaKOE MOHHAS CBSI3b, HOHBI.
XUMUYECKas nccaea0BaHue XapakTepus3yroT MeXaHu3M 00pa30BaHUsI HOHHOU
CBSI3b cBsi3u. COCTaBIISIIOT CXEMBI 00pa30BaHUS HOHHOU
cBs13u. Mcronb3yloT 3HAKOBOE MOJEIUPOBAHUE.
OrnpenensroT THI XUMHYECKOU CBSI3U 10 (hopMyJie
BemecTBa. [IpuBoasST mprMepsl BEUIECTB C MOHHOU
CBSI3b10. Y CTAHABIHMBAIOT MPUYHUHHO-CIIEACTBEHHBIE
CBSI3U MEXY COCTaBOM BEILECTBA U BUJIOM
XAMHYECKOW CBSI3H, MEXIY HOHHOU CBA3BIO U
KPUCTAJUIMYECKUM CTPOEHUEM BEILIECTBA, MEXKIY
KPUCTAJUTHYECKUM CTPOSHHUEM BEIIeCTBA U €r0
(bU3HYECKUMU CBOMCTBAMH
59 KoBanentHas Ypok- OOBSACHAIOT 4TO TaKO€ KOBAJICHTHAs CBS3b,
XUMUYECKas Hccae0BaHue BaJICHTHOCTh. COCTaBISIOT CXEMBI 00pa30BaHUS
CBSI3b KOBAJICHTHON HEMOJISIPHOM XUMHUYECKOM CBSI3H.

Mcnonb3yoT 3HaKOBOE MOAEIIMPOBAHUE.
OnpenensroT THI XUMHYECKOU CBSI3U 10 (hopMyJie
BEILECTBA.

[IpuBOAAT IpUMEPHI BELIECTB C KOBAJIEHTHOM CBS3BIO.

YcraHaBiIuBaOT MPUYNHHO-CJIICACTBCHHBIC CBA3U
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MEX/1y COCTaBOM BEIIECTBA M BUIOM XUMUYECKOM
CBSI3U, MEX/TY KOBAJICHTHOM CBA3BIO U
KPUCTAJINYECKUM CTPOEHUEM BEIIECTBA, MEXKTY
KPUCTAJUTMYECKUM CTPOECHUEM BEILIECTBA U €r0
(bu3nYECKUMHU CBOICTBAMH

60

KoBanenTHas
MOJIsIpHAs
XHUMHYECKast
CBS3b

Ypok-
HCCIIEIOBaHKE

OOBSICHSIIOT UTO TaKO€ KOBAJIEHTHAs MOJISIPHASI CBSI3b,
AIIEKTPOOTPHIIATEIIEHOCTh, BOSTOHKA MWJIA CYOJITUMAIIHS.
CocTaBisIIOT cXeMbl 00pa30BaHusl KOBaJICHTHOM
MOJISIPHOM XMMUYECKOH CBA3U. MICIONIB3yIOT 3HAKOBOE
MOJICJIUPOBAHUE. XaPAKTEPU3YIOT MEXaHU3M
00pa3oBaHUs MOJISPHON KOBAJIGHTHOM CBSI3H.
OnpenensiroT THIT XUMHUYECKOH CBsI3H 110 popmyrie
BewecTBa. [IpuBoasST mpumeps! BEUIECTB C
KOBAJIEHTHOM MOJISIPHOM CBSI3bI0. Y CTAHABIIMBAIOT
MIPUYUHHO-CJIEACTBEHHBIE CBSI3H MEXK]ly COCTaBOM
BEIIIECTBA U BUJIOM XUMHUYECKOH CBS3H, MEXTY
KOBAQJIEHTHOM CBSI3bI0 M KPUCTAIUIMYECKUM CTPOCHHEM
BEII[ECTBA, MEXKY KPUCTALTUIECKUM CTPOCHUEM
BEIIIeCTBa U ero (U3NYECKUMU CBOMCTBAMH.
CocraBnsaoT GopMysbl OMHAPHBIX COSTUHEHHH 110
BAJICHTHOCTH M HAXOJAT BaJIEHTHOCTH 3JIEMEHTOB 11O
dbopmyse OMHAPHOTO COETMHEHUSI.

o1

Merammnueckas
XUMHYeCKas
CBSA3b

Ypok-
Hccae0BaHue

OOBSACHSIOT YTO TAKOE METAJINYECKasl CBSI3b.
CoCTaBISAIOT CXeMbl 00pa30BaHMS METAILTHYECKOM
XUMHYECKOM CB3U. Mconn30BaTh 3HAKOBOE
MoOJIeJTupoBaHue. XapaKTepU3yroT MEXaHU3M
00pa3oBaHUs METAINTMYECKON CBS3H.

OnpenensroT THI XUMHYECKOU CBSI3M 1O (hopmyie
BemiecTBa. [IpUBOAST MpUMeEpHI BEIIECTB C
METaJUTMYECKOU CBSI3bI0. Y CTAaHABIMBAIOT MPUIUHHO-
CJICJICTBEHHBIE CBS3M MEKIy COCTAaBOM BEIIECTBA U
BHJIOM XUMHUYECKOH CBS3H, MEXKTY METAITHYECKON
CBSI3bI0 M KPUCTAJNTMYECKUM CTPOCHUEM BEIIECTBA,




TOUYKA \!pocm

MEXK1y KPUCTAITMYECKUM CTPOCHUEM BEIIECTBA U €r0
(U3NIECKUMHU CBOHCTBAMH.

62 Cremnenb Ypok ycBoeHuss | OOBSCHSIOT UYTO TaKOE «CTCIECHb OKHUCICHHS,
OKHCIICHHSI HOBBIX 3HAHUH «BaJICHTHOCTB». COCTaBISIOT (OPMYJIBI OMHAPHBIX
COEZIMHEHUH Ha OCHOBE 001Iero crioco0a NX Ha3BaHUM.
CpaBHHMBAIOT BaJICHTHOCTh M CTEIECHb OKHUCIICHUS.
PaccunTHIBAIOT CTENICHH OKHUCICHHS IO (QopMmyiam
XUMUYECKUX COCTMHEHHI
63 OKHCIUTENBHO- VYpok ycBoenust | OOBSACHSIOT 4TO TaKkoe OKHCITUTEIHHO-
BOCCTAHOBHTEJIb HOBBIX 3HAHUMH BOCCTaHOBHUTEIILHBIC peaKIuH, OKHCITUTEIIb,
HBIC PEaKIIuu BOCCTaHOBHUTEJIb, OKUCIICHHE, BOCCTAHOBJICHHE.
Knaccupumupyror XMMHUYECKHE PEaKkIuid 10

64 OKHCITUTEIEHO- VpOK - IPakTHKyM | OIPU3HAKy  «U3MEHEHHE  CTEHEeHEH  OKHUCICHUS
BOCCTAHOBUTEJIbH DIIEMEHTOBY.
bIC PEAKIIUU OmnpenensroT OKHCJIUTEIh W  BOCCTAHOBHTEIIb,

MPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHHS.

65 O6o061eHne u Oo6o06maromuit O0600mar0T U CUCTEMATH3UPYIOT CBOM 3HAHUS 110
CUCTEMATH3ALUS YPOK teme: «I13 u TICXD» u «Crpoenue Bemiecta. OBP».
3HAHMH 110 [TprMeHSAIOT Ha IPaKTUKE paHEE U3Y4EHHBIN
Temam: «I13 u MaTepual, paboTas 10 IPYIIIaM C 3aJaHUAMHU Pa3HOTO
HCX3» n YPOBHS CIIOKHOCTH
«CtpoeHue
Bemectsa. OBP»

66 KonrtponbHas Ypok — koHTpoJst | [IpUMEHSIOT Ha TPAKTUKE paHee U3YUCHHBIH

pabota o 3HAHUU MaTepuai, paboTas 1o TpymnnaM ¢ 3aJaHUsIMH Pa3HOTO
temam: «I13 u YPOBHSI CIIO)KHOCTH, BBITTOJHSIOT KOHTPOJIbHYIO
[ICX2» n pabory.

«CTtpoeHue

BemectBa. OBP»
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67 Pemenue VYpok - npaktukyMm | Pemarot pacueTHbie 3a1auu.
pacueTHBIX 3a1a4
68 IIpomexyrounass | Ypok — KOHTpois | [IpuMEHAIOT Ha IPAKTUKE paHee U3Y4CHHBIN

aTrrecranusa

3HaHUU

Marepual, paboTas 1o TpyIaM ¢ 3aJJaHUSIMU Pa3HOTO
YPOBHSI CIIOKHOCTH, BBIITOJIHSIOT KOHTPOJIBHYIO
pabory.

Pezepe — 2 yaca - «Pewenue pacuemuix 3a0au»
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9 ki1acc
Ne Mara Tema ypoka ®opma Bujbl yueOHOM qeATEILHOCTH Hcnosb30Banue aHAJIOI0OBOIO
n/ | Ilman | ®akr OpraHu3anuM JabopaTopHoro u ungposBoro
n ypOKa o0opynoBanus (ueHTp «Touka
pocTa)
IloBTOpeHue U 00001IeHHe CBeIeHUIT 10 Kypcy 8 kiacca. XumMnueckue peakuuu (5 1)
1 Knaccudukanus Ypox XapakTepus3yrT OKCUIbI, THAPOKCHIBI
HEOPraHUYECKUX YCBOEHUSA (ocHoBanwus1, aM()OTEpHBIE TUAPOKCUDI,
BEILIECTB U UX HOBBIX 3HAHUH | KUCIIOPOACOEPKAIINE KUCIOTbI) U COJIU
HOMEHKJIaTypa IO MJIaHy: COCTaB, CIOCOOBI 00pa3oBaHUs
Ha3BAHUH, XapaKTEPHbIEC CBOKMCTBA U
nonyuenue. Kimaccuuuupyror okcusl,
THIPOKCUIBI (OCHOBaHUSA, aM(OoTepHBIE
TUAPOKCH/IBI, KUCIOPOACOAEPKALNE
KHCJIOTBI) U COJIU TIO Pa3IMYHbIM
MpU3HAKaM. Y4arcs MOATBEPKAATh
XapaKTEPUCTUKY OTIAEITbHBIX
MPEACTABUTENEH KIaCCOB HEOPTaHMYECKUX
BEILECTB YPABHEHUSMH COOTBETCTBYIOLINX
peakuuii. PackppiBatoT B3auMOCBS3b
MEXy KJIaCCAMH HEOPTaHUYECKUX
COE/IMHEHUH, KaK T€HETUYECKYIO
2 Knaccudukanms Ypok OOBSICHSIOT HOHATHS «XUMHUYECKas
XUMHUYECKUX PEAKIUN 1O YCBOEHUSA peakLus», «PeaKUu COCTUHEHUS,
pa3JIMYHBIM OCHOBAHMSIM | HOBBIX 3HAHUM | «PEAKIMM PA3JIOKEHUN», «PEAKLINN
3 Bxognas Ypok oOMeHay, «peakIny 3aMEICHUS,
IMarHocTuueckas padota KOHTPOJIA «pEeaKIu HENTpATTU3ALUN»,
3HaHUI «3K30TEPMUYECKUE PEAKLIUN,

OHAOTCPMUUCCKHUE PECAKITUN)),
((06paTI/IMLIC pC€aKnuu», ((H606paTI/IMBIC
pPCaKnumn», KOKUCIUTCIIbHO-
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BOCCTAHOBUTEJIEHBIC PEAKIIUN,
«TOMOTEHHBIE PEaKII», «TeTEPOTreHHbIE
pEaKIMMy», «KAaTaTUTUICCKHE PEAKIIUNY,
«HEKATAINTHYECKUE PEAKIUI, TEIIIOBOH
3 PEeKT XMMUIECKON pEeaKIIum».
Knaccupumupyror XuMH4YecKre peakiun
M0 Pa3IUYHBIM OCHOBaHUAM. Onpeaenstor
OKHCITUTENh © BOCCTAHOBHUTEIb, TIPOIIECCHI
OKHCIICHHSI U BOCCTAHOBJICHUSI.
Habiro1at0T 1 ONKCHIBAIOT PEAKINU
MEX/Ty BEIIECTBAMHU

[TonsiTue o ckopocTu Ypoxk — OOBACHSIOT YTO TAKOE «CKOPOCTh
XUMHUYECKON PEaKLUU. UCCJIEI0BAHNE XUMHUYECKON peakuun». ApryMeHTUPYIOT
BBIOOD €IMHUL] U3MEPEHUS. Y CTAHABINBAIOT
IPUYMHHO-CIICACTBEHHBIE CBSI3H BIMSHUS
Karanuz VYpoxk pa3nuuHbIX (PaKTOPOB HA CKOPOCTH
YCBOEHHST  XMMHUecKHX peakuuil. Habmonaror u
HOBBIX 3HAHUI |[OMHUCBIBAIOT PEAKIIUU MEXY BEILIECTBAMH C
MOMOILIBIO PYCCKOTO (POJIHOTO) SI3bIKA U
SI3bIKA XUMHUHU. [IpOBOIST OTBITHI,
[TOATBEPKIAIOLINE 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peaklMy OT Pa3IMuHbIX
(hakTOpOB
XumMHuyeckue peakuuu B pacrsopax (10 4)
DIIEKTPOIUTHYECKAS Ypok - XapakTepu3yroT MOHATHUS JlaTuuk 3neKTponpoOBOAHOCTH
JUCCOLUaus UCCIIEIOBAHUE | «QJIEKTPOJIINTUYECKAS AUCCOLHALIM,

«QIEKTPOJIUTHLY, «KHEITEKTPOIHUTHI.
YcraHaBIUBalOT MPUYMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY TIPUPOJION DIIEKTPOJIUTA U
CTEMNEHbIO €r0 AUCCOLUALINH.
YcraHaBIMBaIOT MPUIHMHHO-CIICICTBEHHBIC

CB3U MCIKY TUIIOM XHUMHYECKOM CBS3HU B
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ANEKTPOJIUTE U MEXaHU3MOM €TI0
JIMCCOIAAIIHH.

OCHOBHBIE TTOJIOKEHUS
TEOpUH
AIICKTPOTUTUUECCKON
muccoraruu (TOJ1)

Ypok
YCBOCHHUS
HOBBIX 3HAHUN

XapakTepus3yroT MOHATHS «CTCTICHb
JUCCOLIUAIINNY, «CUTIbHBIE JIEKTPOIIUTHD,
«cnabblIe IEKTPOITUTHI», «KKATHOHBD,
«aQHHUOHBD», «KUCIOTHI», KOCHOBAHUS,
«conmy. COCTaBIISIOT ypaBHEHUS
AIIEKTPOIIUTUYECKON JTUCCOLIUAIIUT
KHCJIOT, OCHOBAHHI U COJICH.
WmiocTpupyroT mpuMepamMu OCHOBHBIC
MOJIOXKEHHUS TEOPUU DIEKTPOTUTHUECKON
JTUCCOLIAAITUY.

Pa3nuyaroT KOMIIOHEHTHI JOKAa3aTeNIbCTB
(Te3uCcoB, apryMEHTOB ¥ (POPMBI
JI0Ka3aTeIbCTBA)

JlaT4uK 31€KTpONpPOBOAHOCTH

XuMHu4yecKue cBoiictBa | KomOGunupona
KHCIJIOT B cBeTe TO/] HHBIA YPOK
XuMHu4yecKue CBOMCTBA Ypok-
KHco0T B cBeTe TO/I MPaKTUKYM

XapakTepus3yrT O0IIHe XUMHUIECKUE
CBOMCTBA KUCJIOT C IO3ULUNA TEOPUH
AIIEKTPOJINTUYECKON JUCCOIUAIIIH.
CocCTaBIAIOT MOJIEKYJISIPHBIE, ITOJIHBIE U
COKpaIni¢HHbIe HOHHBIE YPAaBHEHUSI
peakluii C ydacTHEM KHUCIIOT.
ApPryMEHTHpPYIOT BO3MOYKHOCTb
MPOTEKAHUs PEaKIUi C y9aCTUEM KUCIIOT
Ha OCHOBe npaBuia bepromnne u psga
aKTUBHOCTH MeTaiuoB. [IpoBoasr
OTBITHI, OJITBEPKAAIOIINE XUMUUECKUE
CBOMCTBA KHCIJIOT, C COOTIOAEHUEM
MPaBHUJI TEXHUKH 0€30MacHOCTH.
Habmro1a10T 1 ONKCHIBAIOT PEaKIMU C
Y4aCTHEM KHUCJIOT C MOMOIIbIO PYCCKOTO
(pomHOTO) SI3BIKA U SI3bIKA XUMHH

JlaT4uK 21eKTpONpPOBOAHOCTH,
naruuk pH

JlaT4Mk  3JIEKTPOIPOBOIHOCTH,
naruuk pH
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10

XUMHUJecKkue CBOMCTBaA
OCHOBaHMUH B CBETE
TeOpUHU
BIIEKTPOTUTUUECKOMN

T CCoaIif

KomOunuposa
HHBIN YPOK

CocTaBistoT MOJIEKYJISIpHbIE, MTOJTHBIC 1
COKpaIlICHHbIE HOHHBIC YPAaBHEHUS
peakuii ¢ y4aCTUEM OCHOBAHUM.
ApPryMEHTHPYIOT BO3MOKHOCTh
MIPOTEKAHUS PEaKIUil C y4acTuEM
OCHOBaHUU Ha OCHOBE IpaBuia beproiuie.
[TpoBOAST OMBITHI, MOATBEPKIAIOIINE
XUMHYECKHE CBOMCTBA OCHOBAHMH, C
COOJIIOZICHHEM MPaBUJI TEXHUKU
6e3onacHoctr. Habmo1aroT 1 OnuchIBaroT
PEaKIUU C Y4aCTUEM KUCJIOT C IIOMOIIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH

JlaTuuk 3eKTpOnpOBOJHOCTH,
naryuk pH

11

XUMHYECKHE CBOMCTBaA
COJIECH B CBETE TEOpPUU
PIEKTPOJUTHUYECKON
ITFCCOITAITH

Ypok
YCBOCHHUS
HOBBIX 3HAHUN

XapakTepusyroT 0011e XUMUYECKUE
CBOICTBA COJIEH C MMO3ULUK TEOPUU
AIIEKTPOIUTUUECKON JUCCOIUAITIH.
CocTaBisitoT MOJIEKYJspHbIE, IOJTHBIE U
COKpaIi€HHbIE HOHHBIE YPaBHEHUS
peaKkuuii C y4aCTUEM COJICH.
ApryMEHTHPYIOT BO3MOKHOCTh
MPOTEKAHUs PEAKIMM ¢ y9acTUEM COJIei Ha
ocHoBe npasuiia bepromne. [IpoBonsar
OIIBITHI, TOATBEPKAAOINNE XUMHUYCCKUC
CBOIICTBa COJIEi, C COOIIOICHUEM TIPABHII
TEXHUKH 0€301MacHOCTH.

Habmto1a10T 1 ONUCHIBAIOT PEAKIIHH C

YY9aCTHEM COJIEH C TTIOMOIIBI0 PYCCKOTO

(poaHOrO) A3bIKA U S3bIKA XUMHUH

JlaTuuk 31eKTpOnpOBOJHOCTH,
naryuk pH

12

[TonssTne o rugposnse
coJeit

Kombunuposa
HHBIN YPOK

YcTaHaBIUBaOT 3aBUCUMOCTh MEXKIY
COCTaBOM COJIM M XapaKTepOM THAPOIIN3a.
AHaAM3UPYIOT CpeAy pacTBOPA COJH C
MTOMOIIBbIO UHANKATOPOB. [IporHO3UpYyIOT
THUII TUAPOJIN3A COJIM Ha OCHOBE aHAJIM3a

JlaTuuk 3neKTponpoOBOJHOCTH,
natuuk pH
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ero (hopmyJIbl
13 IL.p. Ne 1. Pemienue VYpok - Yyarcs  oOpamartbcs ¢ JabopaTopHbIM | JlaTumk AJIEKTPOINPOBOJHOCTH,
AKCIIEPUMEHTAITLHBIX NPAKTUKYM | OOOpyIOBAaHMEM H  HarpeBaTelbHBIMHU | JaTduK pH
3a/1a4 1o TemMe npuOopaMy B COOTBETCTBUU C NMpaBUIAMHU
«DQIEKTPOIUTHIECKAS TeXHUKU  Oe3omacHocTH. HaGmromaroT
JUCCOLTUAITUS CBOICTBA JEKTPOJIUTOB U MPOUCXOIAILIUX
¢ Humu sBiaeHuil. HaOmopmaror u
OMKCHIBAIOT  PEAKIHH C  Yy4acTHEM
AIIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO WJIM POJHOTO) S3bIKA M SI3bIKA
xumMud.  DQOpPMYIUPYIOT  BBIBOJABI IO
pe3yibTaTam MIPOBEICHHOTO
HKCIIEPUMEHTA
14 O60061eHue u Ypok O00011aI0T U CUCTEMATU3UPYIOT CBOU
CUCTCMaTH3alusd 0000IIEHHS U | 3HaHMA 1O TeMe: «XUMHUECKHE peaknuu B
3HAHUH 1O TeMe CHCTCMATH3all | pacTBOpax 2JIEKTPOIUTOBY. [IpUMEHSIOT
«XUMHECKHE PeaKInH VN SHAHUW | g rpakTHKe paHee U3ydeHHBIH MaTepual,
B pacTBopax paboTasi 1o TpyInmam ¢ 3aJaHusIMH Pa3HOTO
AIIEKTPOIUTOBY
YPOBHSI CIIO)KHOCTH
15 K.p.Ne 1 mo Teme Ypox [IpuMeHsIOT Ha MPaKTHKE paHee
«XHUMHUYECKUE PEAKITHH KOHTPOJIS M3YYEHHBII MaTepual, pabortas mo
B pacTBOpax TpYIIIaM C 3aJJaHAsIMUA PA3HOTO YPOBHS
ANEKTPOIIUTOB CJIOHOCTH, BBITIOJIHSIOT KOHTPOJIBbHYIO
pabory.
HemeTanabl 4 ux coeHeHus (25 4)
16 OO01mas xapakTepucTHKa Ypok — OOBSICHSIFOT YTO TaKOE HEMETAJLTHI. TepMope3uCTOpHBIN AATYHK
HEMETaJJIOB uccnenoBanre | CpaBHUBAIOT aJUTOTPOITHBIE TEeMIIEPaTyphl, TaTauK pH, mardauk
BUJIOM3MEHEHHsSI KUCIIOpOaa. PackpeiBaTh | 9JE€KTPOMPOBOAHOCTH
MIPUYUHBI aJUTOTPOTIHH.
XapakTepu3yroT XUMUYECKHE DIIEMEHTHI-
HEMETAJUIbl ¥ MPOCTHIE BEIIECTBA-
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HEMETaJUIbl: CTPOCHHE, (PU3NUECKHE U
XHMHUYECKHE CBOMCTBA HEMETAILIIOB.
OOBSACHAIOT 3aBUCUMOCTb OKHCIIUTEILHO-
BOCCTAHOBHUTEJILHBIX CBOMCTB JIEMEHTOB-
HEMETAJUIOB OT WX ITOJIOKEHHUS B
[Tepuoauueckoi cucTeMe XUuMHUYECKUX
SJIEMEHTOB

17

Obmas

XapaKTepUCTHKA
anemeHToB VIIA rpymnmbl
— TaJIOreHOB

KomOunuposa
HHBIN YPOK

XapakTepus3yroT CTpoeHue, PU3NYeCKUe u
XUMUYECKHE CBOWMCTBA, MOJTyYEHUE U
MIPUMEHEHUE TAJIOTEHOB B TUIaHE OOIIIETO,
0COOCHHOTO U €IMHUYHOTO.
YcraHaBiauBaOT NPUYHHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY CTPOCHUEM
aToMa, XUMHYECKOU CBSI3bI0, TUIIOM
KPUCTAIIMYECKON PEIIETKU TaJOTEHOB, UX
(GUBUYECKUMU U XUMUYECKUMU
CBOWMCTBaMH

TepmMope3uCTOpHBII TaTYUK
TeMIeparypsl, 1aTuuk pH, narumk
ANEKTPOIPOBOIHOCTH

18

COC,I[I/IHCHI/ISI raJorcHoB

Ypok
YCBOCHHUS
HOBBIX 3HAaHUN

XapakTepu3yloT cocTaB, (U3HUECKHEe U
XUMHUYECKHE CBOWCTBA, IIONYYCHHE W
NPUMEHEHUE COEAMHEHMI TalloTeHOB C
WCIIOJIb30BAaHUEM  PYCCKOro  (POJIHOTO)
A3BIKA U S3bIKA XUMHH.

HasniBaroT COCANHCHUA TaJIOTCHOB II0
dbopMyne U cocTaBisoT (GOpPMYIBI MO HX
Ha3BaHUIO. Y CTaHABJIMBAIOT MMPUYIUHHO-
CIIEICTBEHHBIC CBS3U MEXIy XUMHUYECKOU
CBSI3BIO, TUTIOM KpUCTAIITUIECKON
PEIICTKH COG}II/IHeHI/II\/'I raJJIOr¢HoB, nux
buznuecKkuMu u XUMHYECKUMHU
CBOMCTBaMH.

[IpoBoasiT, HaOMIONAIOT W OMUCHIBAIOT
XUMHAYECKUN OKCIICPUMCHT 110
pacloO3HABAHWIO  TAJIOTEHUI-HOHOB  C
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coOIII0IEHHEM IPaBUII TEXHUKH
0€30I1acHOCTH.

BBIMONHAIOT pacdeTsl 10 XHMHYECKUM
dbopMyaaM W ypaBHEHHSM  pPEaKIUi,
IPOTEKAIOIINX C YY4aCTHEM COCAMHEHUI
raJoreHoB

19

I[Lp.Ne 2. «3yuenue
CBOICTB COJISIHOU
KHUCJIOTED»

Ypok-
MPAKTUKYM

VYyarcs oOpamarecss ¢ 1a00paTOPHBIM
0o0Opy/OBaHHEM ¥  HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBUHU C IpaBUIIAMU
TEXHMKH  Oe3omacHoctd.  HaOmromaror
CBOMCTBA 3JICKTPOJUTOB M MPOMCXOISIIUX
¢ HuMmu gBjeHuii. HaOmiomaior wu
ONMMCHIBAIOT  PEAKIMH €  y4acTHEM
3JICKTPOJIUTOB C IIOMOIIBIO €CTECTBEHHOTO
(PyCCKOrO WJIM POJHOIrO) SI3bIKa M SA3bIKA
XUMUHA.  DOPMYIMPYIOT  BBIBOABI IO
pe3yiabTaTamMm MIPOBEICHHOTO
IKCIIEPHMEHTA

TepMope3ncTopHbIi JIaTYUK
TeMIeparypsl, natuuk pH, garuuk
ANIEKTPOIPOBOIHOCTH

20

OO6m1as XxapakTepucTruKa
s5eMeHTOB VI A -
xanbpKoreHoB. Cepa

KomOunuposa
HHBIU YPOK

JatoT 001yt XapakTepUCTUKY aromawm,
OPOCTHIM BELIECTBAM U  COEJUHEHUSIM
XaJIBKOI'CHOB B 3aBUCHUMOCTHU OT HuX
nojoxeHus B llepuognueckoil cucreme.
XapakTepu3yrT CTPOEHHE, AJLTOTPOMUS,
dbusnyeckue M XUMHUYECKHE CBOWCTBA,
IMMOJIYYCHHE n IIPUMEHCHUEC CCPBEI.
YcTaHaBAMBaIOT MPUYMHHO-CIIEICTBEHHBIE
CBSI3M  MEXIY  CTPOGHHEM  aToMa,

XUMHYECKON CBSI3bIO, TUIIOM
KPUCTAJUIMYECKOM  PEMIETKH  Cepbl, €€
(bu3IIeCKUMU u XUMHUYECKUMU
CBOWCTBaMH.

BBITTONHAIOT pacy€Thl IO XUMHYECKUM
dbopmynaM U ypaBHEHUSIM peaKIuii,
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IMPOTCKAOIIUX C YHYAaCTHUEM CEPHI.

21

CepoBoiopont ¥ cynb(huabI

Kom6unmpoBa
HHBIA YPOK

XapakTepu3ylT COCTaB, PU3NUCCKHUEC U
XHMHUYECKHE CBOMCTBA, IMOJTyYEHUE U
MIPUMEHEHUE COCAMHEHUI Cephbl B CTENIEHU
OKHCJIEHUS -2 C UCIIOIh30BaHUEM
PYCCKOro (pOIHOIO0) SI3bIKa U SI3bIKA
xuMuHd. Ha3pIBalOT COeTMHEHUSI CEpPhI B
CTETICHU OKHUCIICHUS -2 0 popmyie u
COCTaBIISIOT (DOPMYIIBI TIO X HA3BAHUIO.
CoCTaBIAIOT MOJICKYJISIPHBIC © HOHHBIE
YpaBHEHUS PEaKIIMA, XapaKTEPUIYIOITHE
XUMHUYECKHE CBOMCTBA COSAMHEHUN CEPhI B
CTCIICHU OKUCIICHUS -2.

OnuchIBalOT MPOIIECCHI OKHCIICHUS-
BOCCTaHOBJICHUS, OTIPENIETISIOT
OKHUCITUTEIh W  BOCCTAHOBHUTEIb U
COCTABJISIIOT ~ DJIGKTPOHHBIM  OanmaHc B
peakuMsaX C y4acTHUEM Cepbl B CTENEHHU
OKHCJICHUS -2.

YcTaHaBIMBaOT MPUIUHHO-
CJICICTBEHHBIE CBSI3M MEXIY XUMHUYECKOMH
CBSI3bIO, TUTIOM KPHCTaJUTHYECKOM
peETKU COEIMHEHUI cepsl, ux
(hU3UIeCKUMU u XUMUYCCKUMH
CBOMCTBAMH

22

Kucnopoaneie coeiMHEHUS
CEepbI

KomOunnposa
HHBIU YpOK

3anuchBalOT (POpPMYJIBl OKCHUIOB CEPHI,
Ha3bIBAIOT HUX, OIKCHIBAIOT CBOMCTBA Ha
OCHOBE 3HAHHUW O KHCIOTHBIX OKCUJAX.

XapakTepu3yloT cOCTaB, (QHU3UYECKUE U
XMMHYECKHE CBOWCTBA CEPHOM KHCIIOTBI
KaK QJICKTPOJUTAa C MCIOJb30BaHUEM
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pycckoro (pomHOro) s3bIka M s3bIKa
xumMuu. COCTaBISIOT MOJEKYJSIPHBIE U
WOHHbIE YpaBHEHHUS peakuuid,
XapakTepU3YIOIIUX XMMHYECKUE CBOMCTBA
cepHOM KucnoThl. Pacmo3Haior cymnbgar-
VIOHBL.

XapakTepusyroT CBOICTBa
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOThI KaK
OKHCJIMTENS C UCIOJb30BAaHUEM PYCCKOIO
(pogHOTO) sA3BIKA W SI3bIKA  XUMHUHU.
CoCTaBsIOT ypaBHEHUSI OKHUCIUTEIbHO--
BOCCTAHOBUTEJbHBIX PEAKUUA METOJAOM
AJICKTPOHHOTO OanaHca.

BpImonHAIOT  pacd€rbl MO XUMHYECKUM
dbopMynaM W ypaBHEHHUSM  pPEaKIUH,
MPOTEKAIOIUX C  Y4aCTUEM  CEPHOM
KHCIIOTBI.

23

I[Lp. No 3. «M3yueHue
CBOMCTB CEpHOU
KHCIIOTBI»

Ypoxk —
MPAKTUKYM

VYyarcs oOpamarbcs ¢ Ja00OpaTOPHBIM
obopymoBaHHEM U HarpeBaTeIbHBIMHU
npudOpaMu B COOTBETCTBUHU C TpaBUIAMHU
TeXHHWKH  Oe3omacHocTH.  HaGmromaror
CBOMCTBA 3JICKTPOJIMTOB M TPOUCXOJISIIINX
¢ HHMH gBiIeHui. HaOmromaror u
ONHUCBHIBAIOT  pEakIMM C  y4aCTHEM
AJICKTPOJIUTOB C ITOMOIIBIO €CTECTBEHHOTO
(pycCKOTO WM POJHOTO) sI3bIKA M SI3bIKA
xumMuu.  DopMyIUPYIOT  BBIBOJBI IO
pe3yibTaTam MIPOBEJICHHOTO
IKCIIEPUMEHTA

Tepmope3ucTopHBbIi JATYNK
TeMIeparypsl, natuuk pH, gatuuk
JJIEKTPOIPOBOAHOCTH

24

O61mas
XapaKTePUCTHKA

KomOunnposa
HHBIU YPOK

JatoT 00y XapakTepHUCTUKY aromawm,
MNpOCTBIM BCHICCTBAM W COCAWHCHUAM
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XUMHUYECKUX 3JIEMEHTOB
VA rpynmnsl. A3ot

MMHUKTOTEHOB B 3aBUCHMOCTH OT HX
nonoxkenuss B llepmoamueckor cucreme.
XapakTepu3yrT CTpOeHHUE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA, TMOJy4ye€HUE U
MPUMEHEHHUE a30Ta C HKCIOJIb30BaHUEM
pycckoro (poIHOro) si3bIka U SI3bIKA
XUMUH.

Ha3zpiBaror coemHeHUs a30Ta 1o Ghopmyiie
U COCTaBJIIIOT ()OPMYJIBI 110 X HA3BaHUIO.
YcranaBiuBarT MIPUYMHHO-
CJICICTBEHHBIC CBS3U MEXJIY CTPOCHUEM
aToMa W MOJICKYJIbI, BHJIOM XHUMHYCCKOU
CBSI3U, TUIIOM KPHUCTAJUIMYECKON PEIIETKH
a30Ta 1 ero (PM3UIECKUMH U XUMHYSCKUMHU
CBOMCTBaMH.

BemonHAI0T pacy€Thl 10  XUMHYECKHM
dopMynaM W  ypaBHEHHUSM  pEaKIIHi,
MPOTEKAIOIIUX C YIaCTHEM a30Ta

25

Ammuak. Coi aMMOHUS

Ypok
YCBOCHHUS
HOBBIX 3HAHUN

CocTaBisitoT GopMynbl MO UX Ha3BaHUSIM.
3annceIBaOT MOJICKYJIAIPHBIE W HWOHHBIC
YpaBHEHUS peakIuil, XapaKTepU3yIoIIe
XUMHUYECKHE CBOMCTBA aMMHaka W COJICH
aAMMOHHS. CocraBnstot ypaBHEHUS
OKHCITUTEIHHO- BOCCTaHOBUTEJTHHBIX
peaxiuii ¢ yyacTHeM aMMHaKa C TIOMOIIIBIO
AIEKTPOHHOTO OanaHca.

YcTraHaBauBaoT NPpUYUHHO-
CICACTBCHHBIC CBA3HM MCXKAY BHIAaAMHU
XUMHUYECKUX CBSISeI\/II, THUITaMU

KPUCTANTMYECKUX PEMETOK aMMuaka |
cojiel aMMOHUSL M HX (QU3NYECKUMH U
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XUMHUYECKUMHU  cBoMcTBamH. [IpoBoasT,
HaOJIIOJAI0OT M ONMUCHIBAIOT XHMHYECKHI
SKCIEPUMEHT IO PACIO3HABAHUIO HOHOB
aMMOHHUS €  COOJIOJIGHUEM  IpaBUI
TEXHUKHU 0€30I1aCHOCTH.

BeimonHstor  pacu€rhl MO0 XUMHUYECKHUM
dbopMynaM W ypaBHEHHSM  pPEAKIUH,
MPOTEKAIOIINX C YYaCTUEM AMMHUAKa

26

[1.p.Ne 4 «[lonyuenue
aMMHaKa 1 U3y4eHue
€ro CBOMCTB)»

Ypok -
MPAKTUKYM

[Tony4aror, coOMparOT ¥ PacHO3HAIOT
amMmmuak. Pabortaror ¢ JabopaTOpHBIM
o0opynoBaHMEM W  HarpeBaTeIbHBIMHU
npubopaMy B COOTBETCTBUU C MpaBUIAMHU
TeXHUKU Oe3omacHocTu. Habmomaror u
OMHCHIBAIOT XUMHYECKHI SKCIIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POJHOTO) S3bIKA M
A3bIKa XUMUU. DOPMYITUPYIOT BBIBOJBI IO
pe3yibTaTam MIPOBEJICHHOTO
skcriepumenTa.  CoTpyaHHUYAIOT B
mpoiiecce y4eOHOro B3aUMOJCHCTBUS MPHU
paboTe B rpynnax

TepMope3ncTopHbIi JIaTYUK
TeMIeparypsl, natuuk pH, garuuk
ANIEKTPOIPOBOIHOCTH

27

KI/ICHOpOI[COI[Cp)KaH_II/IC
COCIUMHCHUA a30Ta

Ypok -
UCCIIEJOBaHHE

28

Kucnopozacoaepxariue
COEIMHEHUS a30Ta

Kombunuposa
HHBIN YPOK

3anuchIBalOT pPeakini, XapaKTepU3YIOIIre
XUMHUYECKHE CBOMCTBA OKCHJIOB
a30Ta.Y cTaHaBIMBAIOT MPUYUHHO-
CIEJCTBEHHBIE  CBSI3M  MEXAY BHIAOM
XUMHUYECKOM CBSI3H, TUTIOM
KPUCTAUIMYECKOMN PEIIETKH OKCU0B a30Ta
U UX QU3NYECKUMU ¥ XUMHYECKUMHU
CBOMCTBaMM.  XapakTEpHU3YIOT  COCTaB,
bu3nvecKue W XUMHUYECKHE CBOWCTBA
a30THOM  KHCJIOTHI KaK  DJIEKTPOJIUTA,
MPUMEHEHUE C UCIOJIb30BAHUEM PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA XUMHUH.
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3anuchiBalOT MOJIEKYJISIPHBIE M HOHHBIE
YPaBHCHMSI PpEaKIMid, XapaKTepU3YyIOLIHe
XMMHYECKHE CBOMCTBA a30THOW KHMCJIOTHI
Kak snekrponuTa. [IpoBoasT, HAOIIOAAIOT
M ONHKCHIBAIOT XUMHUYECKHI IKCIIEPUMEHT,
XapaKTepU3yIOIIuid  CBOMCTBA  a30THOM

KHCJIOTBI KaK 3JIEKTPOJINTA, c
coOroieHEM IpaBUJI TEXHUKHU
0€301aCHOCTH.

XapakTepu3yloT a30THYIO KUCJIOTY Kak
okucnutTenb. COCTaBIAIOT ypaBHEHUS
OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakitii, XapaKTepU3yOIUX XUMHUUECKUE
CBOICTBA a30THOM KHCJIOTHI KaK
OKUCIIUTENS, C IOMOUIBIO AJIEKTPOHHOTO
6ananca. [IpoBonsar, HaGIIOIAIOT U
ONUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT,
XapaKTEPU3YIOIIHI CBOMCTBA a30THOM
KHUCIIOTHI KaK OKUCIIUTES, C COOTI0ICHHEM
MIpaBUJI TEXHUKU O€30MaCHOCTH

29

docdop u ero
COCANHCHUA

Ypok -
MPAKTUKYM

XapakTepu3yloT CTPOCHHUE, aJUIOTPOIIHUIO,
¢u3nveckue W XUMHUYECKHE CBOWCTBA,
MOoJIydeHUE | TNpUMEHeHHe Qocdopa ¢
WCIIOJIb30BAaHUEM  PYCCKOro  (POJIHOTO)
SI3bIKA U SI3bIKA XUMUHU.

CaMOCTOSITeThHO ~ ONHCHIBAIOT ~ CBOWMCTBA
okcua  ¢ochopa(V) Kak KHUCIOTHOTO
OKCHJa U CcBoiicTBa opTodocopHOit
KHCJIOTHI.

[IpoBoasT, HaOMONAIOT W ONHUCHIBAIOT
XUMHYECKUN 9KCHEPUMEHT c
COOIIOIEHUEM MIpaBUI TEXHUKNA
6e3onacHoctu. PacriozHatoT gochaT-noHbl
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O61as

XapaKTepPUCTHKA
9JIEMEHTOB 1A% A-
IPYIIBL. YTIepos

Ypok
00001IeHHs U
CHCTEMAaTH3all

WU 3HAaHUH

JaroT o0yl XapakTepUCTUKY aromaw,
MPOCTHIM  BEHIECTBAM M COCJAMHEHUSIM
sneMeHToB IV A- rpynnel B 3aBUCUMOCTH
oT wux mnojoxeHus B Ilepuoaudeckoit
cucreMe.  XapakTEpU3yIOT  CTPOEHUE,
AUTOTPONHIO, (PU3NYECKUE U XHUMHUYCCKUE
CBOMCTBA, IIOJYyYE€HHE U HPUMEHEHUE
aMmop(HOTO yTJepoJa M €ro COpToB C
UCIIOJIb30BAaHUEM  PYCCKOrO  (POJHOTO)
SI3bIKA U SI3bIKA XUMUH.

CpaBHHMBAIOT CTPOEHHUE U CBOMCTBA ajiMa3a
1 rpadurta. ONMUCHIBAIOT OKUCITUTEIHHO-
BOCCTAaHOBUTEJIBLHBIE CBOICTBA yriepoaa

31

Kucnopoaconepxaiiue
COEIMHEHHS yriepoaa

KontponbHo-
0000maromuii

YPOK

XapakTepu3ylT COCTaB, (PU3MUECKHEC H
XUMHUYECKHE CBOWCTBA, IIOJIyYCHHE U
NPUMEHEHHE  OKCHIOB  yrjiepoja ¢
HCIIOIb30BaHUEM  PYCCKOro  (POJIHOTO)
S3bIKa M SI3bIKa XUMHH. Y CTaHABJIWBAIOT
MPUYMHHO-CJICICTBEHHBIC CBSI3U  MEXKIY
BHUIaMHU XUMHUYCCKUX CB?[3€I>1, TUIIAaMHU
KPUCTAILTMYECKMX  PEIIETOK  OKCHOB

yriiepoja, 170.4 (buzmIecKUMH u
XUMHYECKHUMH CBOMCTBAMH, a TaKXKe
npumenenueMm. CoOmomaroT npaBuia
TEXHHKH 0e30ImacHOCTH pu

HUCITIOJIB30BAaHNU IIEYHOI' 0 OTOIJICHUSL.
XapakTepu3ylT COCTaB, (U3UYECKUE U
XUMHYECKHE CBOMCTBA, IMOJy4YeHHE U
NPUMEHCHHE YrOJbHOW KHCIOTBI U e€
coJieit (kapOOHATOB U TUAPOKAPOOHATOB) C
UCIIONIb30BAaHUEM  PYCCKOTO  (POJHOTO)
S3bIKA U A3bIKA XUMHU.

MrocTpupyoT ~ 3aBUCHMOCTb  CBOMCTB
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COJIEW YTOJBHOM KHUCJIOTBI OT MX COCTaBa.
[TpoBoasiT, HAOMIONAIOT W  OMUCHIBAIOT
XUMUYECKUN SKCIIEPUMEHT c
co0JII0IeHHEM paBuI TEXHUKU
6e3onacHoctu.Pacnosnator KapOoHar-
WOH.  BBITONHAIOT pacyérel 10
XUMHUYECKUM (GopMylIaM U YpaBHEHUAM
peakuui

32

ILp. Ne 5. «ITonyuenne
YTJIEKUCIIOro ra3a v
W3Y4YEHHE €ro CBOMCTBY

Ypoxk —
IIPAaKTUKYM

[Tonygaror, coOMparOT ¥ PacHO3HAIOT
VIJIEKUCIIBIA  Tas. HaGmopator
OMHCHIBAIOT XUMHYECKHI SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POTHOTO) S3bIKA M
A3bIKa XUMUU. DOPMYITUPYIOT BBIBOJABI IO
pe3yibTaTam MIPOBEJICHHOTO
HKCIIEPUMEHTA.

CorpynHuyaloT B Tporecce ydeOHOTo
B3aMMOJICIICTBHS MPpHU paboTe B rpymmax

TepMope3ncTopHbIiA JIaTYUK
TeMIlepaTypsl, Aatdyuk pH, natumnk
ANEKTPONPOBOHOCTH

33

VYri1eBo10poasl

Kombunuposa
HHBIN YpOK

XapakTepu3yroT OCOOCHHOCTH COCTaBa H
CBOWMCTB  OpPraHMYECKUX  COCIUHECHUM.
PaznuuaroT npenenbHble U HENPEACIbHBIE
yrieBoopoAsl. Ha3pIBarOT M 3anMCHIBAIOT

bopMyIbI (MoneKynsapHbIe u
CTPYKTYPHBIE) BOKHENIIINX
npeJICTaBUTENeH YTIIEBOJIOPOJIOB.
[Ipennarator SKCIEPUMEHT o
pacrmo3HaBaHHUIO COeTUHEHU I

HenpeaenabHoro crpoenus. Habmonator 3a
XoaoMm XUMHUYECKOI'O OKCIICPUMCHTA,
ONHKCBHIBATH €r0 M JIeNaTh BBIBOJBI Ha
OCHOBE HaOJI0IeHU . OUKCUPYIOT
pe3yibTaThl HKCHEPUMEHTAa C TOMOIIbIO
PYCCKOTO (pOAHOTO) s3bIKA, a TaKXKe C
MOMOIIBI0  XMMHUYECKHX  QopMmyn u
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YpaBHEHUU.

34

Kucnoponconepxkamiue
OpraHNYeCKHUe
COEIUHEHHNS

KomOunuposa
HHBIN YPOK

XapakTepus3yroT CIIUPTHI, KakK
KHCJIOPOJCOACPIKAIIINE OpraHNYeCcKHUe
coemuHeHus. Kiaccudumupyror coupTsl
10 aTOMHOCTH.

HaspiBatroT nmpencraButenied  OAHO- U
TpEXaTOMHBIX CIIMPTOB M 3aIIMCHIBAIOT W3
dbopmysbl. XapaKTEepPH3YIOT KUCIOTHI, KaK
KHCJIOPOCOACPIKAIIIIE OpraHNYeCKHe
coequHeHus. HaspiBaloT mpeacTaBUTENEH
MpeaeIbHbIX " HEMpeIeJIbHBIX
KapOOHOBBIX KHCIOT M 3allMCHIBAIOT W3

bopMyIBL.

35

Kpewmuuii u ero
COCJIMHECHHUS

KomOunuposa
HHBIN YPOK

XapakTepu3yroT CTPOCHHME aTOMOB U
KPHUCTA/UIOB, (PU3MYECKHE W XUMHUYCCKHUE
CBOMCTBA, TMOJIydEHHE U TMPUMEHECHHUE
KPEMHHsI C UCIOJIb30BAaHUEM PYCCKOTO
(poaHOTO) S3bIKA U SA3BIKA XUMHH.

YcraHaBiImuBaroT MIPUYUHHO-
CJICJICTBEHHBIE CBSI3M MEXIY CTPOCHHUEM
aroMa, BHUIOM XHUMHYECKOW CBSI3U, THIIOM
KPUCTAJUIMYECKON PElIETKU KPEMHHUs, €ro
bu3nIeCKUMU u XUMHYECKUMH
CBOMCTBaMH. BBIMOJHSAIOT pacy€Tbl 10
XUMUYECKHM (opMysiaM ¥ ypaBHEHUSIM
peakIuii, MPOTEeKAaIIMUX C Yy4acTHEM
KpEeMHUS u ero COCMHEHUH.
XapakTepu3ylT cocTaB, (pu3nueckue u
XUMHUYECKHE CBOMCTBA, TIOJy4YCHHE U
MPUMEHEHHUE COEAMHEHUNW KPEeMHHS C
UCIIOJIb30BaHUEM  PYCCKOro  (POJIHOTO)
sa3blKa W s3bIka XUMuH. CpaBHHBAIOT
TUOKCHUIIBI  yryiepoa M KPEMHHUA.
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OnuceIBalOT Ba)KHEUIIINE TUIBI
MPUPOAHBIX COCIWHEHUH KpEMHHUS Kak
OCHOBHOT'O 3JIEMEHTA JTUTOCHEPHI.

Pacmio3narot cujimkaT-uoH

36 CunukatHas Ypok XapakTepus3yroT CUINKATHYIO
[IPOMBIIIJICHHOCTh YCBOCHUS MIPOMBIIIJIEHHOCTh ¥ €€ OCHOBHYIO
HOBBIX 3HAHUW | MPOAYKUHIO. Y CTAHABIMBAKOT AHAJIIOTUU
MEXy pa3IUYHBIMU OTPACISIMU
CHJINKaTHOW TPOMBIIIIJICHHOCTH
37 [TonyueHue HEMeTAIIIOB Ypok OnuceIBalOT HAXOK/JEHUE HEMETAIIJIOB B
YCBOCHUS npupoe. XapakTepusyroT GpaKIuOHHYIO
HOBBIX 3HaHUH | IEPETOHKY KHUJIKOTO BO3IyXa KaK
COBOKYITHOCTh (PM3UYECKHX MPOIECCOB.
ApPryMEHTHPYIOT OTHECEHHE aKTUBHBIX
HEMETAJJIOB K OKUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIM IIPOLIECCAM
38 [Momyuerne BaxKHEHIINX VYpoxk - XapakTepu3yloT XUMHU3M, CHIPEE,
XMMHUYECKHX COEAMHEHHUH NPaKTUKyM | anmapartypy, HaydHble IPUHIUIBI U
MPOAYKIUIO TPOU3BOJICTBA CEPHOM
KUCI0Thl. CpaBHUBAIOT MPOU3BOJICTBO
CEpPHOU KHUCIIOTHI C POU3BOJCTBOM
aMMuaKa
39 O06061IeHNe TI0 TeMe Kom6unupona | IIpoBoast OIICHKY COOCTBEHHBIX
«Hemeramel u ux HHBIM YPOK | JOCTHIKEHHUU B YCBOCHUH TEMBI.
COCIMHEHUS Koppextupytor CBOM 3HaHUSI B
COOTBETCTBUU c TUTAHUPYEMBIM

pesyapraToM. llomywaroT XuMHYecKyro
nH(pOpMaLlUK U3 PA3IMYHBIX UCTOYHHKOB.
[IpencraBiasitor MHGOPMAIMIO 10 TeMe
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«Hemeramib» B BuIe TaOluil, CXeM,
ONOPHOI'O0 KOHCIIEKTa, B TOM YHUCIE C
npuMmeHenuem cpencts MKT

40

K.p. No2 1o Teme:
«Hemeraminl 1 ux
COCTUHEHUI»

VYpok -
KOHTPOJIA
3HaHUU

[lpumeHsOT  Ha  TpaKkTUKE  paHee
U3y4eHHBI  MaTepuan, paboras IO
rpynmnaM ¢ 3aJaHusIMH Pa3sHOTO YPOBHS
CIIOKHOCTH, BBIMIOJHSIIOT —~ KOHTPOJIBHYIO
paboty.

MeTtaJubl 1 ux coequnenus (17 4)

41

[Tono)keHre METaJIOB B
[lepronnueckom cucTeme,
CTpOEHHE aTOMOB U
KpUCTAJIOB

Ypok ycBoeHHS
HOBBIX 3HAHUU

OOBACHAIT YTO  TAaKO€  METALIBI.
Paznmuuaror  Gopmel  CymecTBOBaHMS
METAJUIOB:  JJIEMEHTBl W MPOCTHIC
BEIIECTBA.

XapakTepu3yrT XUMUYECKUE DJIEMEHThI-
METaJlJIbl MO0  HMX  TIOJIOKEHUIO B
Ilepuonuueckoir  cucreme /. n.
MenpeneeBa. [IporHo3upyroT CBOKCTBA
HE3HAKOMBIX METAJJIOB IO MOJIOKEHUIO B
[Tepuonnueckoil CUCTEME XUMHYECKHUX
3JIEMEHTOB J1. n. Menpeneena.
VYcraHaBIuBaroT NIPUYUHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY CTPOCHUEM
aTroMa, BUJIOM XMMHYECKOM CBS3U, TUIIOM
KPUCTAJUTMYECKON PEIIETKH METalIOoB —
MPOCTHIX BEIIECTB U X COCTMHEHUI

42

OO01IMe XUMAYECKHE
CBOMCTBA METAJIOB

KomOunupoBan
HBIN YPOK

OOBACHSIOT YTO TaKOE PsAJl AKTUBHOCTU
MeTauioB. [IpuMeHsroT ero uist
XapaKTEpUCTUKU XUMUYECKUX CBOMCTB
MIPOCTHIX BerlecTB-MeTamioB. O000maoT
CUCTEMY XMMHUYECKUX CBOWCTB METAIIJIOB
KaK «BOCCTAHOBUTEIIbHBIE CBOICTBAY.
CocCTaBIIIIOT MOJIEKYJISIPHBIE YPAaBHEHUS
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peaKIUii, XapaKTEPU3YIOIINX
XUMHUYECKHE CBOMCTBA METAJIJIOB B CBETC
y4eHHs 00 OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX MPOIIECCax, a
pEaKIUM C Y4ACTUEM DJICKTPOIUTOB,
MPEACTABIIATh TAK)KE U B MOHHOM
Buae.HabmromaroT 1 OMKUCHIBAIOT
peaKIuy MEX/y BEIIECTBAMM C
ITOMOIIIBIO PYCCKOTO (POJHOTO) s3bIKA U
si3p1ka XUMUHU. CaMOCTOSTEIBHO
MPOBOJIAT OIBITHI, MOJATBEPKIALOIIUE
XUMHYCSCKHE CBOMCTBA METAJIJIOB C
cobmoiennemM npaswmi Th

43 OO01as XapaKTepUCTHKA Ypok ycBoeHUs
[IEJTIOYHBIX METAIIJIOB HOBBIX 3HAHUI
44 O6mas xapakrepuctuka | KomOunupoBan
IIETOYHBIX METAJJIOB HBIN ypOK

OOBACHAIOT  ATUMOJIOTHIO  Ha3BaHMS
TPYINNbl «IETOYHbIE METaIb». JlaroT
o0IIyI0  XapaKTePUCTUKY  IIETOYHBIM
MeTaJJlaM TI0 UX TIOJOXKEHUI0 B
[lepuoanueckoil cucTeMe XHUMHYECKUX
anemeHTOB /1. I. Menneneena.

XapakTepusyloT CTpoeHHE, (pu3znueckue
U XUMHYECKHE CBOMCTBAa MIEJIOYHBIX
METAJUIOB B CBETE OOIIETr0, 0COOEHHOI0 U
€IMHUYHOTO. [IpenckaspiBatoT
(dbu3myeckue W XUMHUYECKHE CBOMCTBA
OKCHJIOB M THUIPOKCHUJIOB IIEIOYHBIX
METAJLIOB HAa OCHOBE HX COCTaBa M
CTPOCHUS W TOATBEPXJAaTh MPOTHO3bBI
ypaBHEHUSMH COOTBETCTBYIOIINX
peakuui.  IIpoBoasar  pacuérel 1o
XUMUYECKUM (GopMysaM U ypaBHEHUSIM
peakiuii, TMPOTEKAIOIUX C Yy4acTHEM
MIEJTOYHBIX METAJIOB M MX COSTMHCHUI
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45

OO01as xapakTepuCTHKa
111€JI0YHO3EMENIBHBIX
METaJIJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

46

OO01mmas xapakTepuCcTHKa
IIEI0YHO3EMEITbHBIX
METaJJIOB

KombunupoBan
HBIN YPOK

XapakTepusylT CTpoeHHE, (pu3nueckue
U XAMHUYECKHE CBOWCTBA WIEIOYHO-
3eMEJIbHBIX METAJIJIOB B CBETE 0OIIero,
0COOCHHOTO u €IMHUYHOTO.
[IpenckassiBaroT buznveckue u
XUMHYECKHE CBOHCTBA OKCHIOB U
ruapokcuoB MetamuioB |IA rpymnmber Ha
OCHOBE HX COCTaBa M CTPOCHUA WU
MOATBEPKJIAOT MPOTHO3bI YPaBHEHUSMHU
COOTBETCTBYIOIIMX PEAKIIUH.

[IpoBomaT pacuéThl MO XUMHUYECKUM
dbopMynaM U ypaBHCHHSAM PCaKIIH,
MPOTEKAIOIIUX C Yy4acTHEM IIEIOYHBIX
METAJUIOB U UX COCTMHEHUH

47

XécrtkocTps BOABI 1
CHOCOOBI €€ yCTpaHeHus

Ypok ycBoeHHs
HOBBIX 3HAHUU

OOBACHAIOT 4YTO TaKoe <«OKECTKOCTb
BOJABI». Pa3nuuaroT BpEMEHHYIHO H
MIOCTOSIHHYIO KECTKOCTb BO/JIBI.
[Ipennarator  crmocoOGbl  yCTpaHEHUs
&KecTKOCTH Boibl. [IpoBonsAT, HabMOaI0T
n OIMUCBIBAKOT XUMHYECKHH
HKCHEPUMEHT, C COOJIIOJICHUEM MpPaBUII
TEXHUKHU 0€3011aCHOCTU

48

[Lp.Ne 6. «Ilomyuenue
JKECTKOM BOJBI U
CITOCOOEI €€
YCTpaHEHUSI»

Kom6unmnpoBan
HBIN YPOK

[lomyyaror, coOMparOT U pacloO3HAIOT
yriekucasli  ra3.  OOpamarorcs ¢
nabopaTopHbBIM  00OpyJOBaHHUEM U
HarpeBaTeIbHbIMU npubopamu B
COOTBETCTBUHM C TPaBWJIAMU TEXHHUKH
0€e30MMacHOCTH. Hab6aronaror u
OIMCHIBAIOT XUMHUYECKUN SKCIIEPHUMEHT C
MTOMOUIBI0 PYCCKOTO (POAHOIO) SI3bIKA U
A3bIKa XUMUU. DOPMYIUPYIOT BBIBOJBI
o pe3ysibTaTtam MIPOBEICHHOTO
JKCIIEPUMEHTA. CotpynHuYaoT B

TepMope3ncTopHbIA JTaTYUK
TeMIiepaTypsbl, 1atuuk pH, naTunk
AIEKTPONPOBOIHOCTH
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mporecce yu4eOHOro  B3aMMOJEHCTBHS
IIp1 paboTe B rpynnax

49

AJTIOMUHHAA U €70
COEIMHEHUSI

Ypok -
MPAKTUKYM

XapakTepu3ylOT allOMUHUA 10  €ro
nojoxxeHuto B Ilepuoandeckoi cucreme
XUMHUYECKUX 3JIEMEHTOB . n.
MenpeneeBa. ONUCBIBAIOT  CTPOECHUE,
(¢u3uYecKue W XUMHUYCCKHE CBOMCTBA
AITIOMUHUS, MOATBEPKAast ux
COOTBETCTBYIOIINUMH YpaBHEHUSAMHU
peaKIui.

OOBACHAIOT JBOMCTBEHHBI XapakTep
XMMHYECKUX  CBOMCTB  OKCHAAa |
TUJPOKCHUJIA ATTFOMUHMSL.

50

Keneso

Ypok ycBoeHHs
HOBBIX 3HAHUU

51

CoennHeHns xeaesa

KomOunupoBan
HBIN YPOK

XapakTepu3ylOT MOJIOKEHUE Kejle3a B
Ilepuoauueckoil cUCTEME XUMHYECKUX
3JIEMEHTOB J1. n. Menpeneena,
0COOCHHOCTU CTpOEHUSA aTtoma.
OnuchIBalOT (PU3HUECKUE U XUMUYECKUE
CBOWCTBA KeJe3a, MOATBEPXKAas UX
COOTBETCTBYIOIINMU YpaBHEHUSIMU
peakuuii. OOBSICHSIOT HalIM4Yue JBYX
TeHETHYECKHUX pAIOB COeIMHEHUI
xenesa Fe+ u Fe*" . Vcramasnusaror
3aBUCUMOCTh  00JacTe  NpPUMEHEHUS
JKejle3a M €ro  CINIaBOB OT CBOMCTB.
[IpoBogsaT pacd€Thl 1O XUMHUYECKUM
dbopMmynaM W ypaBHEHHSIM PEaKIUH,
MPOTEKAIOIINX C YYACTUEM KEJe3a U €ro
coennHennii. HabmrogaoT 1 OMUCHIBAIOT
peakuuu MEXKJy  BEHIECTBAMU c
MTOMOIIBI0 PYCCKOTO (POAHOTO) SI3bIKA U
SI3BIKA XUMHUH
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52

[1.p. Ne 7 «Pemienue
AKCIIEPUMEHTAIbHBIX
3asiay 1o TeMe
«MeTamibD

Ypok-
MPaKTUKYM

DKCIEepUMEHTAIBHO HCCIICTYIOT
CBOICTBAa METAaJlJIOB M HX COCAMHCHHUU,
pemnaTh SKCIEpPUMEHTAIbHBIC 3a7a4d I10
TeMe  «MeTalb. PaGorator ¢
a00OpaTOpHBIM  000PYIOBAaHUEM u
HarpeBaTeIIbHBIMU pudopamMu B
COOTBETCTBUM C TIpaBUJIAMU TEXHUKH
Oe3omacHocT. HalOmromaroT — cBOMCTBa
METAJLIOB U UX COCAUHCHHH M SIBJICHUM,
MPOUCXOAAINMX ¢ HUMHU. OIHCHIBAIOT
XUMHYECKUM JKCIICPUMEHT.
DopMyIHPYIOT BBIBOJABI IO PE3yJbTaTaM
MIPOBEACHHOTO AKCIICPUMEHTA.
Omnpenensaor (ucxoms W3 y4eOHOU
3a/1a4yi) HEOOXOJIUMOCTh HCITOJIb30BaHUS
HAOJIIOICHU ST VI DKCIICPHMEHTA

TepMope3ncTopHbIi

JaTYUK

TeMIieparypsl, Aatduk pH, natumuk

SJICKTPOIIPOBOAHOCTHU

53

Koppo3usi meTaiioB
CIIOCOOBI 3aIUTHI OT HEE

)51

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHAIOT UYTO  TaKkoe  KOPPO3Hs.
Paznuuaror XUMHUYECKYIO 51
INEKTPOXUMHUUYECKYIO KOPpO3HUHU.
WNmiocTpupytoT MOHATHS  «KOPPO3USI»,
«XUMHUYECKas KOppO3us»,
«QIEKTPOXUMHUECKAs KOppO3us»
npuMepaMu. XapakTepU3yloT CHOCOOBI
3alUThl METAJIJIOB OT KOPPO3HH

54

MeTasuisl B IpUPOLE.

Ypok ycBoeHMs
HOBBIX 3HAaHUN

55

[lonsiTHE O METAILITYprUU

Ypok- cemunap

Knaccupumupyor ¢HopMbl TpUPOTHBIX
COE€IUHEHHUI METaJIOB.

XapakTepusyroT oOmue CIocoObl
MOJYYEHUsI METaJUIOB: MUPO-, THAPO- U
3JIEKTPOMETAILTYPTHH.

Konkperusupyror 3TH CIIOCOOBI
MIpUMEpPaMU M YPaBHEHUSIMH PEAKIUN C
COCTaBJICHHEM DJICKTPOHHOTO OanaHca.

TepMope3ncTopHbIA
TEeMIIepaTyphl,
AIEKTPONPOBOIHOCTH

aTYUK
IATYUK




TOUYKA \!pocm

OnuceiBalOT  JIOMEHHBIM  Mpolecc |
AIICKTPOIUTHUIYECKOE MOJTy4eHUE
METaJJIOB.

PaznuyaroT y€pHble M IBETHBIE METAJLIIBI,
YYT'YHBI U CTaJu

56

O0001eHNEe 3HAHUHT 110
Teme «MeTanbl»

O06o0maromuii
YPOK

O06001Iat0T U CHCTEMAaTU3UPYIOT CBOU
3HAHUA 110 TeMe: «MeTaisy.
[IpuMeHSIOT Ha IPAKTUKE paHee
M3Y4YEeHHBIN MaTepual, paboras 1o
Tpynmam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CII0)KHOCTH

57

KonTpoapHas pador 3 mo
reme «MeTauibi»

YPoKk KOHTpOJIA

[IpuMeHAIOT HA IPAKTUKE paHee
U3YyYEHHBIH MaTepua, paboras 1o
rpymmnaMm ¢ 3aJaHusIMU Pa3HOTO YPOBHS
CJIOKHOCTH, BBIIIOJIHAIOT KOHTPOJIBHYIO
pabory.

XuMHuA 1 OK

yKamasn cpeaa (2 1)

58

XuMUUyecKasi OpraHu3anus
IIaHETHI 3eMd

Kom6unmnpoBan
HBIN YPOK

HHTerpupyror cBeneHus no
(usnueckoii reorpaguu B 3HAHUS O
XUMHUYECKOH OpTaHU3aINH TIAHETHI.
XapakTepus3yroT XUMHUYECKHI COCTaB
reoJOrH4eckux 000I04eK 3eMIIH.
Pa3znuyaroT MuUHEpaibl U TOPHBIE
MTOPOJIBI, B TOM YHCJIC H PYIIBI

59

OxpaHa

OKPY’KaloIle cpeibl OT
XUMHUYCCKOT' O
Barpsi3HEHUs

Ypok — cemunap

XapakTepu3yroT WCTOYHUKHU
XHMHYECKOT0 3arps3HEHUS OKpYKaromien
Cpeabl. OnuceIBaroT rJI00aJIbHBIE
DKOJIOTHUYCCKHUE IPOOJIEMBI
YyeJIOBEUYESCTBA, CBI3aHHEIE C XUMUYECKHM
3arpsi3HEHUEM. [Ipennararot MyTH
MHHUMH3ALAN BO3JCHCTBHS
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XUMHYECKOTO 3arpsiI3HEHUS Ha
OKPYXKAIOIIYIO cpeny. ITpuBoasT
MPUMEPbI MEKIYHapOIHOTO

COTpyIHUYECTBA B O0JACTH OXPAHBI
OKpY)Xarollel cpeabl OT XUMUYECKOTO
3arpsi3HEHUS

Oﬁoﬁme}me 3HAHUH MO0 XUMHUH 32 Kypc¢ OCHOBHOM mKo0JbI. IlogroroBka K OCHOBHOMy rocyrapCTB€HHOMY 3K3aMEHY

(OTD) (7 1)

60

BemtecTBa

O06001aroIni
YpOK

[IpencraBnsaor HHPOPMALMIO TIO TEMeE
«ITepnognueckuit 3aKOH 31
Ilepuonuueckas cucreMa 1. .
MenpeneeBa B CBETE TEOPUU CTPOCHUS
aToMa» B BHUJE TaOJHI], CXEM, OIIOPHOIO
KOHCIIEKTa, B TOM YHUCJIE C IPUMEHECHUEM
cpeacts MKT. BeImonHSAIOT — TeCTOBbIE
3amanuss  no  teme. [Ipencramusror
nH(bOopMaIIHIO o TemMe «Buapl
XUMHYECKUX CBsI3ei 51 THIIBI
KPUCTAJUIMYECKHUX PELETOK.
B3anmoCBS3b  CTpOCHUS UM CBOWCTB
BEIIECTB» B BUAEC TaONHI, CXeM,
ONOPHOr0 KOHCIIEKTa, B TOM YHUCJIE C
npumeHenueM cpeacts KT

61

XUMUYECKUE PEAKIIUU

O06o0maronnii
YpOK

[IpencraBnsior uHbOpMaAILUIO MO TEMe
«Knaccudukanusi XUMUYECKUX PEaKIIHid
[0 pa3MYHbBIM npu3Hakam. CKOpOCTh
XUMHAYECKHX Ppeakiuii» B BHIE TaOIuI,
CXEM, OIIOPHOI'O KOHCIIEKTA, B TOM YHCIIE
c NIPUMEHEHUEM CpEICTB UKT.
BBINONTHAIOT TECTOBBIE 3aJaHUS 110 TEME.

62

OCHOBBI

O0o00maromui

XapakTepu3yloT obume, 0coOEeHHbIE H
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HEOPraHUYECKON YPOK WHIVBUAYAJIBHBIE  CBOMCTBAa  KHCIOT,
XUMUHU OCHOBAaHHMH, COJE B CBETE TEOPUU
INEKTPOIIUTUYECKON JUCCOLUALINY.
63 OCHOBBI O6oOmaromuii | ApryMEHTUPYIOT BO3MOHOCTb
HEOpPraHUYECKON YPOK IIPOTEKAHUA XMMHMUYECKUX peakuud B
XUMHUH pacTBOopax 3JEKTPOJIUTAX HUCXOAS U3
YCIIOBHUH. Knaccudumupyror
HEOpPraHMYECKHE BEIIECTBA [0 COCTaBY U
CBOMCTBaM. ITpuBoasT MPUMEPHI
IIpe/ICTaBUTENEH KOHKPETHBIX KJIACCOB U
TPy HEOPraHU4YECKUX BELIECTB
64 [ToBTOpeHue n KomOunupoBan | BBIMOTHSIOT TECTHI M yIIpakKHEHUS,
000011IeHUE 110 TEME. HBIN YpOK pelaroT 3a1a4u 110 TEME.
[TonroroBka K [IpoBoasaT OLIEHKY COOCTBEHHBIX
KOHTPOJILHOM paboTe JOCTUKEHUI B YCBOCHUH TEMBI.
KoppekTupyror cBoM 3HAHUS B
COOTBETCTBUH C IIJIAHUPYEMBIM
pe3yJIbTaTOM
65 KonTponbHas padotaNed | Vpok koHTposst | [IpuMeHSIOT Ha MpakTUKe paHee
«HTorosas 1mo Kypcy U3yYEHHBIN MaTepuai, paboTas 1mo
OCHOBHOH IIIKOJIBD) rpynnam ¢ 3aJaHUsIMU pa3HOrO YPOBHS
CII0)KHOCTH, BBIIIOJIHAIOT KOHTPOJIbHYIO
pabory.
66 IAHAJIN3 KOHTPOIHHON KoppekTupyroT cBou 3HaHUS
pabotsl. [logBenenme
MTOTOB rojia.
67 Pe3epBHOE BpeMms

68
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Kpurepun oneHuBaHus J10CTHKEHUI 00y4arOIUXCs

OcHoBHas 3a/1a4a U KPUTEPU OLIEHKU — OBJIaJICHUE CUCTEMOM yueOHbIX ACUCTBUI ¢ U3y4yaeMbIM YU€OHBIM MaTEpUaIOM.

CucreMa OIIEHKHU BKJIIOYAET B c€0sl BHYTPEHHIOIO (OCYIIECTBIISIEMYIO CaMOM IIKOJION) M BHEIIHIOO (OCYyIIeCTBIsieMasi BHEUTHUMH 0 OTHOLIECHHIO K
IIKOJIE CITyX0amHu).

JI71s1 OIIEHKHU MCIIOJIBb3YeTCs epcoOHnUIMpPOBaHHAs HH(OPMALIUS U aHOHUMHAsI (He TIepCOHU(UIIMPOBaHHAS).

[epconndunmpoBaHHOI OIIEHKE MMOJIIEKAT TOJBKO METapeIMETHBIE U TPEIMETHBIE PEe3YNIbTaThl U3 OJI0Ka «BBITYCKHUK HAyUUTCS».

OneHka JOCTHKEHUN PeaTu3yeTcsl «METOJIOM CIIOKEHUS», IPU KOTOPOM (PUKCUPYETCS TOCTUKEHUE OITOPHOTO YPOBHSI U €T0 NMPEBBIILICHUE.

JUis1 OlleHMBaHUS HUCHONB3YIOTCS: CTaHJAPTU3UPOBAHHBIE NMHCbMEHHBIE M YCTHBIE PalOOThI, MPOEKTHI, MPAKTHUYECKUE pPabOThl, JabOpaTOpHbIE
paloTBhI, TECTHI, 3a4EThI, TBOPUYECKHE PAOOTHI, CAMOAHAIN3, CAMOOLICHKA, HAOIIOIEHHS U TIP.

Tunel 3a1aHUi, KOTOPBIE HMCIOJbL3YIOTCH I OLEHKH JOCTHKEHUH:



1o popme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;

10 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHUH, CIIOCOOOB JICHCTBUI: 0a30BBIN U MOBHIIICHHBIN YPOBEHB;
10 UCIIOJIb3YEMbIM CPEACTBAM: 3a/1aHUA Ul MMCbMEHHOM WUJIM YCTHON Oece/bl, MpaKTHUeCKUe 3a1aHus, 1a00opaTopHbie paboThI;
o opme MpoBeNCHUS: U MHANBUIYAIBHON WII TPYIIIIOBOI paOOTHI.

Hrorosas oneHka CKJIAAbIBaeTCH U3:
HAKOIJICHHBIX OLIEHOK (XapaKTEepHU3yIOT AUHAMHUKY 00pa30BaTENIbHBIX JTOCTUKEHUN yJaluxcs);
OLIEHKU 32 CTaHJAaPTH3HPOBAHHBIC UTOTOBBIE PA0OTHI (XapaKTEPU3yIOT YPOBEHb IPUCBOCHUS CIIOCOOOB ACHCTBUIN)

BHYTPEeHHIOI0 CHCTeMY OLEHKH HA CTYNeHH OCHOBHOIO O0IIero oopa3oBaHUs

MPOLEAYPHI:
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KJIacCU(UIUPYETCST CIEAYIOINUM 00pa3oM M BKIIIOYAET

HHIMBHUAYAJIbHbIE Pe3yJbTaThl YYAIUUXCS - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBISIOTCA B XOJE ICHXOJIOTO-
NIeJArorn4yeckoro MOHUTOPUHIA;
NpeaMeTHbIe Pe3yJbTAaThl - PE3YJIBTATHI, [I0JYYCHHBIE B IIPOLIECCE OLIECHUBAHUS YUYUTEISAMU LIKOJIBI HA IIPEAMETHOM YPOBHE;
BHYTPHIIKOJIbHBIC PE3YJbTAThI - PE3YJIbTATHI, IOJYYCHHBIE B XOA€ aIMUHUCTPATUBHOIO KOHTPOJIS, UTOTOBOM aTTECTAllMM y4alIuXxcs
( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHbBIE, UTOTOBbIE, TUArHOCTUUECKHUE);

BHELIKOJIbHbIE Pe3yJbTaThl - pe3yJIbTaThl OJIMMIIHNAJI, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEPEHIIMA U T.11.;
pe3yJIbTaThl, HOJYYEHHBIE B X0/I¢ HE3aBHCMMOM BHelIHeH OLeHKH - pe3yibTaThl nojdydeHHble B Xxoae [1A;
He(opMaTu30BaHHAS OLleHKA - TIOPT(OoIno.

Z[J'IH OIMMCAaHUS JOCTHKEHUM o6yt1a101u1/1xc;{ I_ICJICCOOGI)EBHO YCTAHOBUTD CIICAYIOINHUC IIATh ypOBHeI\/’IZ

YpoBeHb JocTHikeHNEe VIAHUPYEMBIX Pe3yJbTATOB Ouenka (oTMeTKa)
basoBbliit JIEMOHCTPHUPYET OCBOCHHE yYEOHBIX JEUCTBUN C OMOPHOW CHCTEMOU 3HAHUN B paMKax | «yIOBIIETBOPUTEIHHO (v
YPOBEHb nuana3oHa (Kpyra) BbIIEI€HHbIX 3adad. OBianeHue 0a30BBIM YPOBHEM SBIISETCS | OTMETKA «3», OTMETKA
AOCTHKEHU I JOCTATOYHBIM JJIs1 TPOJOJKEHUST O0yUEHUS Ha CIIeIYIOIIel CTyIeH! 00pa30BaHusl, HO HE | «3a4TCHO»).

110 MPOQHILHOMY HalpaBJIEHUIO
IloBbIIEHHBI | YCBOGHHE OMOPHOW CHCTEMbl 3HAaHWM Ha YpPOBHE OCO3HAHHOTO TMIPOM3BOJIBHOTO | OIEHKA «XOPOII0Y (0OTMETKA «4»);
YPOBEHb OBJTIAJICHUS] YYCOHBIMU JCHCTBUSAMH, JOCTAaTOYHBIM O Kpyro3op, IMUpoTa (Win

n30upaTenbHOCTH) UHTEepecoB. Takwe oOydaromuecss MOTYT OBITh BOBIEYEHHI B

MIPOCKTHYIO JAEATEIHLHOCTH MO MPEIMETY U COPUCHTUPOBAHBI Ha TIPOIOJDKEHNUE 00yUeHUS

B CTapIIUX KJIacCaX MO JAaHHOMY IpOoQHITIO.
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Bobicokuii bosiee nosiHoE (10 CpaBHEHMIO C MPEABIIYIIMM) YCBOGHUE ONOPHON CUCTEMbI 3HAHUM Ha | OLIEHKA  «OTJIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOTO MTPOU3BOJILHOTO OBJIAJICHUS YUCOHBIMU JEHCTBUSMH, TOCTATOYHBIN | «5»).

Kpyro3op, mupoTa (Win u30UpaTeabHOCTH) MHTepecoB. Takue oOyuarommecss MOTYT
OBITh BOBJICYCHBI B TMPOEKTHYIO IEATEIBHOCTh MO IMPEIMETY U COPHEHTHUPOBAHBI Ha
IPOAOIKEHHE 00yYeHHsl B CTAPIIMX KJIACCAX M0 JAHHOMY IPOQUIIIO.

IMonm:KeHHBI | OTCYTCTBHE CUCTEMATHUYECKON 0a30BON MOJArOTOBKU, OOYYarOLIMMCS HE OCBOCHO JaXKe U | «HEYJOBIETBOPUTEIBHO»
YPOBEHb [IOJIOBUHBl ~ IUIAHUPYEMBIX  pe3ylbTaTOB, KOTOPbIE  OCBaMBAaeT  OOJBIIMHCTBO | (OTMETKA «2»)
o0yyaromuxcs, UMEIOTCS 3HAYMTeIbHbIE MPOOebl B 3HAHUAX, AajbHellee oOyueHue
3arpyaHeHo. [lpm 5ToM 00ydYaromuiics MOKET BBIIONHATH OTHAENBHBIC 3aJaHUs
MOBBILIEHHOTO ypoBHsA. JlaHHasg rpynmna oOywarounuxcs (B CpeJHEM B XOJ€ OOy4yeHHs
coctaBisitonas okoso 10%) TpeOyer chenuanbHOM JAMArHOCTUKM 3aTPyAHEHUH B
00y4eHuH, MpoOenoB B CHCTEME 3HAHMHM M OKa3aHWU IIEJICHAIPaBJICHHON MOMOIIU B
JOCTHXKEHHUU 0a30BOI'0 YPOBHS

Hu3zkuii HQJINYME TOJIBKO OTJAENbHBIX (PparMEeHTapHBIX 3HAHMM IO MpenMeTy, JalibHeilliee | OLleHKa «IUI0X0» (0TMeTKa «1»)
YPOBEHb o0y4eHHe MPAaKTUYECKH HEBO3MOXKHO. TpedyeTcs crenuaibHasi IOMOIIb HE TOJIBKO IO
y4yeOHOMY MpeaMeTy, HO U Mo (OPMUPOBAHMIO MOTHUBAIMM K OOYYEHHIO, Pa3BUTHUIO
MHTEpeca K MU3y4yaeMoW NMpeAMETHON 001acTy, MOHMMAHUIO 3HAUMMOCTH MpeaMeTa JUls
KU3HU U JIp.

XapakrepucTuka undppoBoi oueHKH (0TMETKH)

«5» («OTJMYHO0») — YPOBEHB BHITIOJHEHHS TPEOOBAHUN 3HAYUTENLHO BBIIIE YIOBIETBOPUTEIHHOTO: OTCYTCTBUE OLIMOOK KaK MO TEKYIIEMY, TaK U
0 TPEBIAYIIEMY YIEOHOMY MaTepHaily; He 0oJjiee OJTHOTO HEeIOUETa; IOTUYHOCTh U TIOJTHOTA U3JI0KEHUS.

«4» («X0po110») — YPOBEHb BBIMIOIHEHUS! TPEOOBAHHI BBIIIE yIOBICTBOPUTEIHHOTO: UCTOIH30BAaHUE JOMOIHUTEIBHOTO MaTepuania, MoJHOTa U
JIOTUYHOCTh PACKPBITHS BOTPOCA; CAMOCTOSTENHHOCTh CYXXIEHUMN, OTpaKEHHWE CBOETO OTHOIICHHUS K mpeaMery obcyxaeHus. Hamuuwme ommOok u
HEJ0YETOB B KOJMYECTBEHHOM BBIPAKEHUU MO OTACNBHBIM TMpEAMETaM OTPa)KaeTCsl B JOKAIBHBIX aKTax O TEKylled U UTOroBod (pyOeKHOIN)
aTTeCTAIluU O0YJArOIIINXCS.

«3» («yA0BJIETBOPUTEIbHO») — JOCTATOYHBIM MUHUMAIBHBIN YPOBEHb BBIMOJTHEHHsS TpPeOOBaHUM, MPEABABIAEMBIX K KOHKPETHOW paboTe,
OTJIeTIbHBIE HAPYIICHUS JIOTUKH M3JI0’KEHUS MaTepraja; HEMOJIHOTa PAaCKPBITHsI Bompoca. Hanmane ommboK 1 HEIOYETOB 10 OT/IETBHBIM IPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUHU OTPAKACTCS B JIOKATBHBIX aKTaX O TEKYIIEH U UTOTOBOH (pyOexKHOM) aTTecTaluu 00yJaroiuXcs.

«2» («I10X0») — YpPOBEHb BBHITIOJIHEHHS] TPEOOBAaHWUN HIDKE YAOBICTBOPUTEIHHOTO: HAPYIICHUE JIOTHMKW; HEMOJHOTA, HEPACKPBHITOCTh
00CyKIaeMOro BOIpOca, OTCYTCTBUE apryMEHTAIMU MO0 OMMOOYHOCTh €€ OCHOBHBIX MOJNIOKeHWH. Hanmuune ommOoK U HEI0YeTOB MO OTIEIbHBIM
MpeAMETaM B KOJTMYECTBEHHOM BBIPKEHUN OTPAXKAETCS B JTIOKATBHBIX aKTaX O TEKYIIEH U UTOTOBOU (PyOekHOM) 00 aTTecTanuu 00ydJaromuxcs.
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KoHTpo/1bHO-U3MepHUTe/IbHBbIE MaTepHabl IPEJHA3HAYCHB! U1 IPOBEPKM YPOBHSA YCBOEHHUS Y4YeOHOro Marepuaga Ha OCHOBAHUU
00pa3oBaTENbHOIO0 MUHUMYMa COJEpXKaHUS 00pa3oBaHMA M TPEOOBaHMH K YPOBHIO IMOATOTOBKH BBHIMTYCKHUKOB HIKOJ. OHM COCTaBJIEHBI HAa OCHOBE
MHOT'OJIETHEH 1eJaroru4ecKoi MpakTUKK € Y4ETOM Pa3IMYHbIX METOAUUYECKUX Pa3paboOTOK.

ITo BceM rimaBaM Kypca M MX pasjienaM Mpeniaraetcs TeKyIIUid 1 TeMaTHYeCKHid KOHTPOJIb 3HAHUN U YMEHUH B (pOpMe XUMHUYECKHX TUKTAHTOB U
TECTOB, CAMOCTOATENIBHBIX U KOHTPOJbHBIX paboT. 3aaHus 000OMX BapUAHTOB pabOT CXOJAHBI IO COAEPIKAHUIO U XapaKTePy BHIIOIHIEMBIX YU€OHbBIX
JNEUCTBUM.

Jlns opranu3anuu 3QpGeKTUBHON paboThl BCEro Kilacca ¢ y4eTOM MHAMBUIYaJIbHBIX CIIOCOOHOCTEN Ka)KAO0ro ydyalerocs B psze padoT, BXOASIIMX
B mlocoOue, MpeICTaBICHBI 33JaHUs PA3IMYHBIX YPOBHEH CII0KHOCTH.

He3zamMeHMMBIM NOMOIIIHUKOM II€arora B KOHTPOJIE 3HAHUH SBISAIOTCS 3aJaHMs B Gopme TecTa. X MOXXKHO HCHOJIB30BaTh Ha pasHbIX 3Tarax
y4eOHOTO Tporecca:

* IIPU U3Y4YEHUH HOBOT'O MaTepUana;

* HAa JTaIe 3aKpeIuIeHUs] H3y4eHHOTO MaTepraa;

* Ha ypokax 000011aroero noBTOPEeHuUs;

* TIPU TEKYIIEM U TEMaTHYECKOM KOHTPOJIE 3HAHUH, YMEHHI U HABBIKOB YUAIIUXCS;

* IIPU HOJATrOTOBKE yyaluxXcs K 9K3aMeHaM Kak B YCTHOM, Tak U B MMCbMEHHOMU (hopme, ocobeHHo B hopme EID.

JUist KaX10i TeMBI ¥ €€ pa3/esioB MPEeUI0KEHBI TECTOBBIC 3aaHUsI PA3HOTO YPOBHS CIIOKHOCTH B JIBYyX BapHaHTaX, pacCUYMTaHHBIC HA 15—35 MuH
WIN Ha LeNbli ypok. 171 BICTaBJICHUS OLIEHKHU MpeAIaraeTcs UCIoiIb30BaTh CIEAYIOIIYIO MPOIIEHTHYIO HIKaIYy:

35% BBINOMHEHHBIX 3aJaHUI — OLICHKA «2;

36—61 % — oreHka «3»;

62—85% — orenka «4»;

86—100% — omeHka «5».

B 3aBHCHMOCTH OT pe3yabTaTOB BBIIOIHEHUS PA0OTHI YUUTENh MOXKET BHOCUTH B MPEIJIOKESHHYIO CHCTEMY OIICHHBAHUSI KOPPEKTUBEI, TOCKOIBKY
OCHOBHas 11€JIb KOHTPOJISI B JAHHOM CJ1y4ae — He COOCTBEHHO BBICTABJICHHE OLIEHKH, a ONpE/IeJIeHNEe YPOBHS YCBOCHHUS yJallluMUCs yueOHOTO
MaTepHalia U HalpaBJIeHUH fanbHelIel paboTsl Ha/l MOBBIIEHUEM KaueCcTBa 3HAaHUN

3amanne nox mudpoit 1 onenuBaercs 3 Gamtamu; moa mudpoit 2 — S5 Oamnamu; moa uudpoi 3-8 Oammamu. 3amgaHusi, OTMEUYCHHBIE *, — JJIs
WHAVBUIYAILHOTO BBIIOTHEHHUS.

Ecnu He ykazaHO MHOE, KaXKAbI OTBET YacTEH OLEHUBAETCS:

« yactu A — 2 Gaiamu;

» yactu B — 4 Gamnamu;

» gactu C - 6 OamaMu.
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OnHako He BCE ydaluecs MPUCTYHalT K 3ajaHusM 4acTd C ¥ TeM 0oJiee BBIMOJIHSAIOT MX MOJHOCTHIO. UTOOBI MOBBICUTH TOJOKHTEIBHYIO
MOTHBAIIMIO K BBITIOJHEHHIO 3aaHui yacTu C, y4uTellb MOXKET OOBSBHTH O BBICTABIICHUH 110 PE3yJIbTaTaM TECTa JBYX OLIEHOK: MEePBOM — 3a 4acTu A
u B, a BTopoit — 3a yacth C — C UCIOJIb30BaHUEM MPOLIEHTHOM IIKAJIbI OLICHKW 3HAHUU.

Bormpocsr 115 BceX BUIOB KOHTPOJISl 3HAHWUN COCTABIEHBI TAKMM OOpPa3oM, YTOOBI MEAAror ¢ WX MOMOIIBIO MOT BBISBUTH 3HAHUS YYAITUXCS 110
BCEM Y3JIOBBIM BOIIPOCAM IJIaBbl M pa3jiena Kak Ha 0a30BOM ypOBHE, I'Jie HEOOXOJMMO TOJIBKO BOCIIPOHM3BEICHHE y4eOHOTrO MaTepHalia, TaKk M Ha
YCIIO’)KHEHHOM YPOBHE, TJIe TpeOyeTcsi yMeHHEe aHAIM3UPOBATh M CPAaBHUBATH JAHHBIC, IPUMEHSISI TBOPUYECKHUE CITIOCOOHOCTH.

Bce oOyuaromiye BUbI KOHTPOJIS IPEATNONAraloT KOJJIEKTUBHYIO AESITEIbHOCTD YUaluxcs 100 B mape, MO0 B TPYIINE U CAaMOIIPOBEPKY.

[Ipu moaroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOIUMO OOpaTUTh BHUMaHUE Ha 3aJaHusl YPOKOB 00OOIIAOIIEro MOBTOPeHHs. B 3TOM cirydae
y4alniecsi B COOTBETCTBUU CO CBOMMU CIIOCOOHOCTSIMH OIPENIENSIOT AJisl ce0s 3a/1aHusl, KOTOPbIE MOTYT BBIMIOJIHHTD.

PacuerHblie 3a1aun pa3aMYHBIX TUIIOB M YPOBHEH CJIOKHOCTHU MPEJICTABICHBI B MOCOOMH OJIOKaMH, a TAKKE BKJIIOYEHBI B Pa3HbIC BUJIBI KOHTPOJIS
3HaHMUNA. YUUTEIb MOXKET IO JKEJaHUIO BKIIOYATh UX KaK JOMOJIHUTEIBHOE 3aJjaHKe B JIF0OOH BUI KOHTPOJIS WIM MpejiaraTh Y4aluMcsl OTAelbHbIC
CaMOCTOSITEIIbHBIE pA0OTHI IO PEIICHHUIO MTOJOOHBIX 3a1a4.

HpOBene}me XUMHUYECCKOIo JUKTAHTA
BaﬂaHI/IH JI oboux BapHUaHTOB KpPATKO 3allMCBIBAIOTCA Ha JIMLIEBOM CTOPOHE JOCKH HJIM Ha KOJOTPAHCIIApAHTC; OTBCThI HAa BOIIPOCHI KCJIATCIbHO

HamucaTh Ha OOPATHON CTOPOHE JTOCKH HMIIM TAaK)Ke Ha KOJOTpaHCIapaHTe. YUUTENh 3a4UTHIBACT COJIEPKAHNE BOTIPOCA, yUaIIuecs 3aIMChIBAIOT OTBET
B TETpaJsX.
[To oxOHYaHWW TUKTAaHTA IPOBOIUTCS CAMOIIPOBEPKA:

* OIIMOOK HET — OLIEHKA «5»;

* JOMYyIIEHBI 1—2 omuoKu — «4»;

* JIOMYIIEHBI 3 OMIHOKH — «3».

B 3aBHCHMOCTH OT CTENEHH MOJATOTOBICHHOCTH YYAIIUXCS YIUTEIb MOKET U3MEHUTh KPUTEPUH OLIEHKH paboT B MOJIb3Y YUCHUKA.

IIpoBeaenne caMoCTOATEILHOM PadOTHI

CamocrosTenbHas pabota npeanoaraer Ju0o napHyo, 6o rpynnoByo (Gopmy paOoTsl U Aa€T BO3MOXKHOCTH JIy4lle OTpadoTaTh U3ydaeMmble
BOIIPOCHI 110/1 KOHTPOJIEM YUUTEINS U B XOJI€ CaMOCTOSITEIbHOM JAeATENbHOCTH (JUIsd oOydaromield paboThl) 100 Jydilie HOArOTOBUTHCS K KOHTPOJIBHON
paboTe, KOTOPYIO MPECTOUT BHITIONHATH Ha CISAYIOMEM Ypoke (1711 00001Iaromieit paboTsl). 3ajaHusl BBIMOIHSAIOTCS B Mape (Tpymie), 4TO MO3BOJISIET
SKOHOMHUTHb BpeMs Ha oTBeT. OTAenbHbIe 3afaHus (MO 3HaKOM *) ydamiuecs BBINOJHSAIOT CaMOCTOATENbHO. /[l KOHTposs ywaimmcs
IPEIOCTABIISIETCSI BOBMOKHOCTh CBEPUTH CBOM OTBETHI C ATAJOHAMH, KOTOPHIE OYYT NaHBl YUYUTEIIEM 110 OKOHYAHHH PAOOTHI.
OueHka NpakTHYeCKUX YMEHMI yyamuxcst
Y4uTenb J0IKEH YIUTHIBATh:
- IPaBUIILHOCTH OMPEAETICHUS LEJIN OIBITA;
- CaMOCTOSITEIILHOCTH TI0JI00pa 000PYIOBaHUS  OOBEKTOB;
- IIOCJIEIOBATEIHHOCTD B BBINIOJIHEHUH PaOOTHI 110 3aKJIAJKE ONbITA;
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- JJIOTHYHOCTDb U I'PAMOTHOCTH B OITMCAHUHN Ha6HIO,I[eHI/II>'I, B (bopMy.]'II/IpOBKe BBIBOJ A U3 OIIbITA.

Otmerka "'5" - IIPAaBUJIBHO OIIpEEIeHa LEIIb OIIbITA,

- CAaMOCTOATENBHO, C HEOOXOIMMOH MOCIIEA0BATENFHOCTHIO IPOBEICHBI TOAO0p 000PYI0BaHUS  OOBEKTOB, a TaKXKe paboTa
IO 3aKJIAJIKE OTIBITA;

- HAyYHO TPaMOTHO, JIOTHYHO OMMCAaHbl HAOII0AeHUS ¥ C(hOPMYITHPOBAHBI BHIBOJIBI U3 OTBITA.

Otmerka "'4" - IIPABUJIBHO OIIPEAEIICHA 1IETIb OIIbITA;

- CAaMOCTOATENIBHO MPOBEJICHA paboTa 1Mo Moadopy 000pyI0BaHUs, OOBEKTOB;

MIPH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

- Hay4HO IPaMOTHO, JIOTUYHO ONMCAHBI HAOJIFOICHUS U CPOPMYTUPOBAHBI BHIBOIBI U3 OTIBITA;
- B ONMCAHUH HAOJIIOICHUH U3 OMbITa IOMYCKAIOTCS HeOObIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIPEIEIIEHA LEIb OIbITA;
- noabop 06opynoBaHUs U OOBEKTOB, a TAKXKE paOOTHI M0 3aKIIAIKE OIbITAa TPOBEACHBI C TOMOIIBIO YUUTEJIS;
- JOIIYCKAIOTCA HCTOYHOCTH U OLINOKHU ITPpH 3aKJIaJIKC OIIbITa, OIMMCAHUN Ha6JIIOI[eHI/II71, (1)0pMy.]II/IpOBaHI/II/I BBIBOJIOB.

OtMmeTka "2" - HE OIIPENIEIEHa CAMOCTOATENBHO LEIb OIbITA;
- He 0TOOpaHO HYXKHOE 000pYIOBaHUE;
- TOTYCKAa0TCS CYIIECTBEHHBIE OMMOKH MPH 3aKIaIKe U 0)OPMIICHUH OTIBITA.

Ouenka ymenuii IIpoBoasaT HaGa01eHus

Y4uTens TOIKEH yUYUTHIBATH:

- IPaBUJILHOCTH MPOBEACHUS HaOII0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACATH CYIIECTBEHHbIE IPU3HAKK Yy HA0I0JaeMoro oobekTa (Iporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTb B 0()OpMJICHUH Pe3yIbTATOB HAOIIOACHUN U B BBIBOJAX;
- IPOBeICHUE HAOJIIOICHHSI 10 3aJIaHHIO;

Otmerka "5" - MMPaBWJIBHO T10 33J]aHUI0 YUUTEIIS IPOBEJACHO HAOIIOICHNUE;
- BBIJICNICHBI CYIIIECTBEHHBIEC MPU3HAKH Y HAOII01aeMOro 00BheKTa (Tpoiiecca);
- JIOTUIHO, HAYYHO TPAaMOTHO 0(hOPMIICHBI Pe3yJIbTAaThl HAOFOICHUH U BBIBO/IBI.

OtMmeTka "'4" - MPaBWJIHHO TIO 33/IaHUIO YYUTEIS MIPOBEICHO HAOIIOACHHE;
- 1P BBIJICJIICHUU CYLIECTBEHHBIX MPU3HAKOB Y HaOII0AaeMoro o0beKTa (mpoiiecca) Ha3BaHbl BTOPOCTENIEHHBIE;
- IOITyCKaeTcsi HeOPEKHOCTh B 0(hopMIIeHUU HAOTIOCHHI U BEIBOJIOB.

Otmerka "3" - JIOITYCKAIOTCSl HETOYHOCTHU M 1-2 omMOKY B MPOBEICHUN HAOIIOACHUH 110 3a/1aHUI0 YUUTEIIS;
- 1P BBIJICJICHUN CYLIECTBEHHBIX MPU3HAKOB Y HaOII0aeMOr0 00beKTa (MpoIiecca) BhIIEISIOTCS JIUIIb HEKOTOPHIE;
- norryckarores omuoku (1-2) B opopmiieHnn HaOIIOIeHUH U BBIBOJIOB.




TOUYKA \!pocm

Otmerka "2" - Jormyckatores omuoku (3-4) B mpoBeeHUN HAOIIOACHUI 10 3a/1aHUI0 YUUTEJS;

- HEMIPaBWJIBHO BBIIEJISIOTCS MPU3HAKY HaOI0AaeMoro o0beKTa (1pouecca);

- nomyckarotcst omnoku (3-4) B opopMieHnr HaOIMIOACHUHN U BBIBOIOB. DOpMa aTTecTaliu 1o OMOJIOTHH MOXKET ObITh
pa3NUYHON: YCTHBIHN 9K3aMeH Mo Omiieram, 3anmra pedepara, TECTUPOBAHUE, 3alIUTA MPOEKTA.

(I)Ole)I npeacraBjacHUust 06p330BaTeJ'II)HLIX Pe3yabTaToB:
e Tabenn yCIIeBAa€MOCTH 110 IpCAMETaM (C YKa3aHHuEM Tpe60BaHHI>i, NpCAbABIIICMbBIX K BbICTABJICHHIO OTMGTOK);

® TCKCTbl UTOI'OBBIX AUAIHOCTHYCCKHX KOHTPOJIbHBIX pa60T, JUKTAHTOB W T.A. U aHAJIN3 HMX BbIIIOJIHCHUA 06y‘IaIOH_II/IMCH (I/IH(i)OpMaI_II/IH 00
QJICMCHTAX U YPOBHIX IIPOBEPACMOIO 3HAHU — 3HAHUWS, IOHUMAaHUs, IPUMCHCHU, CI/ICTeMaTI/ISaHI/II/I);

® YCTHas OIICHKA YCIICITHOCTH PE3YJIbTaTOB, (hOPMYJIMPOBKA MPUYHMH HEYAad M PEKOMEHIAIHMA MO YCTPAHCHUIO TPOOCIOB B O0YYEHHOCTH I10
npeaMeTam;

e nopThoano;

® pe3ylnbTaThl TMCHXOJIOTO-TIEJArOTMUECKUX HCCIECIOBAaHUM, WUTIOCTPUPYIOIIUX JWUHAMUKY pPa3BUTUS OTAEIBHBIX WHTEIJICKTYadbHBIX U
JTUYHOCTHBIX KadecTB oOyuatomierocs, YVY /.

KpurepusMu oneHuBaHUA SBIISIOTCS:
® COOTBETCTBHE JOCTUTHYTBIX NPEIMETHBIX, METANpPEIMETHBIX U JIMYHOCTHBIX PE3YyJIbTATOB OOYyYarOIIMUXCS TpeOOBaHMSIM K pe3yibTaTam
OCBOEHUS 00pa30BaTeNbHON MporpaMMbl OCHOBHOTO 00111ero oopazoanust ®PI'OC;
® JMHaMHUKa Pe3yJbTaTOB NpeAMETHONH 00ydeHHOCTH, popmupoBanus Y'Y 1.
OneHka JOCTHKEHHS METaPEAMETHBIX Pe3yJIbTaTOB MOXKET. IIpoBoasTcs B xozae pa3nuuHbx npouenyp. OCHOBHON IpoLEAypOi UTONOBOM OLIEHKH
JOCTHKEHUS] METalpeIMETHBIX PE3YIbTATOB SBISACTCS 3auuUma umo2068020 UHOUBUOYAILHO20 NPOEKMA



