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PaGouass mporpamma 1o XMMHHM TOCTPO€HAa Ha OCHOBE (PYHIAAMEHTAJIbHOTO Spa COIEepXaHUs OCHOBHOTO o00IIero ooOpa3oBaHMs,
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOW MPOrpamMMbl OCHOBHOIO 00IIero oOpa3oBaHMs, TpeOOBaHWUH K CTPYKTYpe
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus, MPONUCAHHBIX B DefepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaH/apTe OCHOBHOTO 00IIeT0 00pa3oBaHus, a Takke KOHIIENuu TyXOBHO-HPABCTBEHHOTO PA3BUTHS U BOCIIUTAHUS IpaxkanuHa Poccum.

[IpenogaBanue yueOHOT0 Kypca «XHUMHUK» B OCHOBHOM LIKOJIE OCYIIECTBIISETCS B COOTBETCTBHUM C OCHOBHBIMU HOPMATHUBHBIMU JOKYMEHTaMH U

WHCTPYKTUBHO METOJAMYECKUMU MaTepUaIaMHu:

v 3akon Poccuiickoit ®enepannn «O0 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-D3;

v' @enepalbHblii TOCYIapCTBEHHBIA 00pa30BaTENbHBIA  CTAHAAPT OCHOBHOIO OOIIEro 00pa3oBaHMs, YTBEPKICHHBIM [IPUKA30M
Munobpnayku Poccuum ot 17.12.2010 No 1897 «OO6 yTBepkIeHUHM U BBEICHUHM B JeiicTBUE (eneparbHOro ToCyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO 00111ero o0pa3zoBaHus» (B pell. npukaza Munoopuayku Poccuu ot 29.12.2014 Nel1644)

v' Xumus. Paboune nporpammel. IIpeamernas naunus yuebnukoB O. C. Tabpuensua, M. I'. Octpoymona, C. A. Cnaakosa. 8—9 Kiacchl:

yaeOHoe ocodue ist obmeoopazoBarenbHbix opranuzaiuii / O. C. N'abpuensn, C. A. CnagkoB — M.: [Ipocsemenue, 2019.



ean kypca:

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

Pa3zéumue 103HABATENBHBIX WHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH yYalIuXcsi B MPOIECCE HU3YyUYCHUS
XUMHYECKOH Hayku W e€ BKJaJla B COBPEMEHHBIM HAy4HO - TEXHHUYECKUH Mporpecc; (GpopMHpoBaHHE BaKHEUIIMX JIOTHYECKUX OMepanuit
MBILUIEHHS (aHAIM3, CUHTE3, 0000IIeHre, KOHKPETH3aIs, CPAaBHEHUE U JIp.) B MpoOIlecce MO3HAHUS CUCTEMbl BaXHEHUIINX MOHATUHN, 3aKOHOB U
TEOpUH O COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUU XUMHUYECKUX BEIIECTB.

Bocnumanue y06exIEHHOCTM B TOM, YTO MPUMEHEHUE MOJYYCHHBIX 3HAHUM W YMEHHUIl 1O XUMHUU SIBISETCI OOBEKTUBHOMN
HE0OXOIMMOCTBIO JIJIs1 6e30macHOM pabOTHI C BEIIECTBAMYU M MaTepHallaMy B OBITY U Ha MPOU3BOJICTBE.

Ilpoexkmuposanue u peanuzayus BBHITYCKHUKaMU OCHOBHOMW IIKOJIBI JINYHOM 0Opa30BaTEbHOW TPACKTOPUHU: BBHIOOP MPOQHIIS
o0ydYeHUs B CTApIICH MIKOJIC WK MPOPECCHOHATBHOTO 00Pa30BaATEILHOTO YUPEKICHUS.

® Osnadenue Kuiouesvimu KomnemeHuuamu: y‘le6H0'H03HaBaTeJ'IBHI>IMI/I, I/IHCI)OpMaI_II/IOHHBIMI/I, OECHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKAaTHBHBIMHU.

JUist TOCTIKEHHS ATHX LIeJIel B Kypce XMMHH Ha CTYIIEHH OCHOBHOTO 0011ero 00pa30BaHus PEIIaloTCs CISAYIOIIe 3a1a4u:

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

v Pa3BUBAOTCA YMCHUA Ha6J'IIOI[aTI> 1 OOBICHAIOT XUMUYECKUE SBJICHUS, TPOUCXOAAIINE B IIPUPOIC, J'Ia60paT0pHBIX YCIOBUAX, B 6BITy u
Ha IMPpOU3BOJCTBC,

v HpI/IO6peTaIOTC$I ClicuaJibHbIC YMCHUSA W HABBIKH IIO 6G3OHaCHOMy 06paH_[eHI/IIO C XHUMHUUYCCKHMHU BCIICCTBAMU, MATCpUAIIAMU u

IpoLeccamy;

dopmMupyeTcsi TyMaHUCTHYECKOE OTHOIICHHE K XHMHUHU KakK TPOM3BOJHMTEIBHON cuie oOIIecTBa, ¢ TOMOIIBI0 KOTOPOHW pemaroTcs
r1100abHbIe TPOOJIEMbI YEJI0BEUECTBA;

v/ OCYIECTBIISIETCS HHTETPALIUS XUMUYECKOW KAPTHHBI MUPa B €IMHYIO HAYYHYIO KapTHHY.



Conep:xanue nporpamMmbl
Xumus 8 kiaace
(70 yacoB, 2 yaca B HeJ1eJII0)

HauvaabHble NOHSATHA M 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BeUIeCTB. DTaJlOHHBIE (PU3UUECKHE CBOMCTBA BemlecTB. Marepuaisl U MaTepuaioBeneHue. Ponb xumuu B
JKU3HU COBpeMeHHOro obmecTBa. OTHOIIeHHE 00IecTBa K XUMUU: XeMODUIus u xemMohoowus.

Metoae! n3yuenust xumun. Habmonenue. Dxcniepument. MojenupoBanue. Mojenu MaTepualibHbIE U 3HAKOBBIE WM CUMBOJIbHBIE.

I'a3p1. JKunkoctu. TBEpable BemiecTBa. B3auMHble nepexoibl MEX/1y arperaTHbIMU COCTOSIHMSIMHM BEILLECTBA: BO3TOHKa (cyOiaumanus) u
Jecyoaumanus, KOHISHCalus U UCIIapeHne, KpUCTAIUIM3alUs U IJIaBJIEHUE.

dusnueckue sBieHus. UucTele BellecTBa U cMecH. |'OMOreHHble W rereporeHHsle cmecu. CMecu ra3oo0pasHble, *KHUJIKHE U TBEPIbIC.
CriocoObl  pa3zieneHusi CMecel: TMeperoHka, WM JAUCTHULILKSA, OTCTauBaHWe, (UIBTpOBAHUE, KPHUCTAIIM3AlMsd WM  BbIIapUBaHUE.
Xpomarorpadus. [IpumeHneHue 3Tux crnoco6oB B 1a00paTOpHON NPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XHMMHYECKUE DJIEMEHTBl. ATOMBI M MOJEKyJbl. IIpocTeie M cioXxHbIE BelecTBa. AJUIOTpPONUS Ha IpuMepe Kuciaopona. OCHOBHbIE
IIOJIOKEHUS ATOMHO - MOJIEKYJIIpHOTO yueHus. FloHbl. BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS.

3Haku (CUMBOJIBI) XMMMUYECKUX 3JeMeHTOB. MHdopmanus, KOTOPYIO HECYT 3HAaKM XHMHUYECKUX HJIEMEHTOB. OJTHMOJIOTHS Ha3BaHUMN
HEKOTOPBIX XUMHUYECKUX »dJeMeHTOB. [lepuoamueckass Ttabnuna xumuueckux o3yemeHtoB JI. WM. MeHneneeBa: KOPOTKONEPUOAHBIA |
JUIMHHONIEpUOAHBIN BapuaHThl. [leproas! u rpynnel. ['naBHas u nobounas noarpynmnsl, uiu A- u b-rpynnsl. OTHOCHTENbHAsS aTOMHAs Macca.

Xumnueckue ¢opmynsl. Maaekcsl u koagduuuentsl. OTHOCUTENbHAsS MOJIEKYJIsIpHas Macca. MaccoBas J10Jisi XMMHUYECKOTO 3J€MEHTa B
coeauHenuu. MHpopmals, KOTOpyro HECYT XUMUYECKUE (POPMYIIBI.

BanentHocth. CTpykTypHBIE (OpMYibl. XMMHUYECKHE 3JIEMEHTHI C IOCTOSHHOM M IE€PEeMEHHOW BaJeHTHOCTBbIO. BbIBOI (opmysbl
COEMHEHUS MO0 BaJleHTHOCTU. OmpeesieHre BaIeHTHOCTH XUMHUYECKOTro 3JeMeHTa 1o Gopmyiie BemiectBa. CocTaBieHHe Ha3BaHUN COETMHEHUH,
COCTOAIINX U3 JIBYX XUMHUYECKHUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.

XuMHYecKue peakuuu. PeareHTsl W MpOayKThl peakuuu. IIpu3Haky XMMHYECKMX peaklnMil. Y CIOBHS UX NMPOTEKAHHS U MPEKPALICHUS.
Peaknnu ropenns. DK30TepMUYECKHE U SHAOTEPMUYECKHE PEAKIIMH.

3aKOH COXpaHEHHUs Macchl BellecTB. XHMMUYeckue ypaBHeHUs. CocTaBieHHEe XMMHUYECKUX ypaBHeHUil. MHdopmanus, KoTopyto HecEr
XUMHYECKOE YPaBHECHHUE.

Knaccugukaius XuMHYECKHUX peakiyil o COCTaBy U YHCIY peareHTOB U MPOAYKTOB. THIBI XMMUYECKUX peakiuil. Peakunu coequnenus,
pasioKeHus, 3aMenleHns 1 ooMeHa. Karanuzaropsl u Kkataius.



JdemoHcTpannu

Komneknuus marepranoB U U3EIUN U3 HUX.

Mopenu, ucnoib3yeMble Ha ypoKax (PU3MKH, OMOJIOTUH U TeoTpaduu.

OOBEMHBIE U MIAPOCTEPIKHEBBIE MOJICIM HEKOTOPBIX XUMHUECKUX BEIIECTB.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Cobupanue npubdopa Aj1s MOJIy4eHHs ra3a U MPOBEPKa €ro Ha TePMETUYHOCTbD.

Bosronka cyxoro npaa, iiofa nin HadTanuHa.

ArperatHble COCTOSIHHSI BOJIBI.

Pa3nenenue 1ByX HECMEIINBAIOIIUXCS )KUJKOCTEW ¢ IOMOLIBIO AEIUTEIBHON BOPOHKH.
JIMCTIILIATOP U ero pabora.

YcranoBka i1 puiabTpoBanus u e€ padboTa.

VYcraHoBKa JUIsl BhITapUBaHUs U €€ padora.

Kounnexius 6bITOBBIX TPUOOPOB AJIst GUIIBTPOBAHUS BO3IYyXa.

Paznenenue kpacsiero BeuiecTsa omMactepa ¢ IOMOIIbI0 OyMaXXHON XpoMaTorpadpum.

Mogenu aquIoTpONHbBIX MOAU(UKALNI YTIIepoia U Cephbl.

[Tonyuyenue o30Ha.

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

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

Arnmapar Kunna.

Paznoxenne 6uxpomara aMMOHHUS.

['openue cepbl 1 MarHUEBOMU JICHTHI.

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

OMBITHI, MIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHMS MacChl BEIIECTB.

['openue docdopa, pacTBopeHne NpoAyKTa TOPEHHSI B BOJE U UCCIIEI0BaHUE MOTYYEHHOTO PACTBOPA JAKMYCOM .
BsauMoelicTBHE COJITHON KUCIOTEI C IIMHKOM.

[Tomyuenue runpoxcuaa meau(Il) u ero paznokeHue npu HarpeBaHUH.



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

. [IpuroroBiieHnEe TeTepOreHHON CMECH ITOPOLIKOB CEPBI U JKEJI€3a U UX pa3zciieHuE.

1
2
3
4
5. BsaumoelicTBrE pacTBOPOB XJIOPUIOB U HOIMIOB KajlUsl C PACTBOPOM HUTpara cepebpa.
6. IMonyuenue rugpokcuna meau(ll) u ero B3anMoaeHCTBHE C CEPHOM KMCIOTOM.
7. B3aumozelicTBre pacTBOpa COMBI C KUCIIOTOM.
8. IlpoBepka 3aKOHA COXPAHEHHS MacChl BEIECTB Ha MPUMEPE B3aUMOJIEUCTBHS MIEIOUM U KUCIIOTHI.
9. IlpoBepka 3aKOHa COXpaHEHHs MAcChl BEIECTB HAa IIPUMEPE B3aUMOIeHCTB S mEnoun 1 conu xkenesa (I1I).
10. Pasnoxkenune nepokcuia BOIOPO/IA ¢ MOMOIIBI0 okcuaa mapranua (IV).
11. 3amemenue xene3oM MeM B MEIHOM KYIOpPOCE.
IIpakTHyeckue padoTbl
1. 3HaKOMCTBO C Ja00OpaTOpHBIM 00opynoBaHueM. [IpaBmiia TeXHUKH O€30MacHOCTH MpH paboTe B KaOuHeTe XuMHUM. HekoTopele BuabI
pabor.
2. Awuanu3 noYBbl
Baskueiilue npeacraBuTe/ I HEOPraHu4ecKux BeulecTs. KoimyecTBeHHbIC OTHOLICHUS] B XUMMH
CocraB Bo3ayxa. [loHsaTre 00 00bEMHOM 01€ KOMIIOHEHTA MPUPOIHON Ia30Boi cMecH — Bo3ayxa. Pacuér 00béMa KOMIOHEHTa
ra30BOi CMECH MO €ro 00bEeMHOM J0J1e U HAa000pOT.
Kucnopoa. O3on. Ilonydenue kucnopona. Cobupanue u pacro3HaBaHHE KUCIOpoia. XUMHUYECKHE CBOMCTBA KMCIOPOa: B3aUMOEHCTBHUE ¢
MeTaJlJIaMH, HEMETaJIJIaMU U CIIOKHBIMM BelecTBamu. [Ipumenenne kucinopona. KpyroBopor kuciaopoia B IpUpoJIE.
Oxkcunpl. O6pazoBanue Ha3BaHUN OKCHIOB 10 UX popmyrnam. CocraBieHue GopMys OKCHIOB 10 UX Ha3BaHUSIM. [IpencTaBuTenn OKCUI0OB:
BOJIa M YIJICKUCIIBIN I'a3, HEral€Hast U3BECTh.
Bonopon B npupone. dusnyeckne u XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJYYEHHE U IPUMEHEHHE.
Kucnotsl, ux coctaB u knaccudpukanus. Uuaukaropsl. Tabaumna pactBopuMoctu. CossiHast U cepHast KMCIOThI, X CBOMCTBA U
[IPUMEHEHUE.
Coun, ux coctaB u Ha3BaHMA. PacTBopuMocTh coselt B Boae. [IpenctaBurenu comeii: XJiopua HaTpusi, kapooHAT HATpus, pocdar KaabLus.
[Tocrosinnas ABoraapo. Konndectso Bemectsa. Moabs. MonsipHas macca. KpaTHble eAMHHIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA —



MUJUIMMOJIb U KAJIOMOJIb, MUJUIMMOJISIPHAS. U KAJIOMOJISIPHASI MacChl BEILIECTBA.
Pac4€rhl ¢ NCIIOJIB30BAHUEM MOHIATHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «IIOCTOSTHHAsE ABOragpoy.
3akoH ABoraapo. MossipHblil 00bEM ra3oo0pa3Hbix BeiecTB. OTHOCHTENIbHAS INIOTHOCTh OJJHOTO Ta3a MO APYroMy.
Kpatnbie eqMHUIBI U3MEPEHUS] — MUJLTUMOJISIPHBIN M KUJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BEIECTB.
Pacuérsl ¢ ncronp30BaHNEM HOHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBII 00bEM ra3oBy, «IOCTOSIHHAS ABOTaapoO».
Pacuérsl ¢ ncronb3oBaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIN 00BbEM ra3oB», «4uCiI0 ABOTaIpO».
I'mapocdepa. KpyroBopot Boabl B ipupojie. PU3nUecKne 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHICTBHE C OKCHIaMHU.
OcHoBanusl, uX coctaB. PacTBOpUMOCTb OCHOBaHUN B Boje. V3MEHEHME OKpacKM MHIMKATOPOB B LIeN04HOM cpene. IlpencraBurenu
11EJI0YEeH: THIPOKCHUIbI HATPHs, KaJIus U KaJbLIMsL.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopel. PacTtBopenume. I'mapatel. MaccoBast foyisi pacTBOPEHHOTO BellecTBa. PacuéTsl,
CBSI3aHHBIE C UCIIOJIB30BAHUEM MTOHATHS «MAacCOBast OJI1 PACTBOPEHHOIO BELIECTBAY.
JdeMoHcTpannn
* OmnpeneneHue conepkaHus KMCIOPOAA B BO3LYyXE.
* [lomyueHue KucIOpOJa pa3IoKEHUEM IIEPMaHraHaTa Kajlus U MEpOKCUaa
BOZIOpOAA.
* CoOupaHue METOJIOM BBITECHEHHUS BO3/1yXa 1 BOJBI.
* Pacno3naBanue kucnopona.
* TopeHue maruus, xkenesa, yris, cepbl 1 ocdopa B KUCIOPOIE.
* Komnexuus okCuaos.
* [lomyuenue, cobrpaHue 1 pacrio3HaBaHHE BOJOPO/A.
* Topenune Bogopona.
* BsaumogaeiictBue Bogopoaa ¢ okcuaom meau(ll).
e Komnekuus MUHEpAIbHBIX KUACIIOT.
* IlpaBuiio pa30aBieHUs CEpOil KUCIOTHI.
*  Komnekuus conen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.
* HexoTopeie MeTaNIIBI, HEMETAJUIBI U COETMHEHUS KOJIMYECTBOM BEILIECTBA B 1 MOJIb.

*  Mogenb MosIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.



JlaGopaTopHble ONBITHI
12.  TlomyrHeHHe U3BECTKOBOM BOJbI IIPH MPOIYCKAHUH YIIIEKUCIIONO Tasa.
13. Tlonyuenne BogOpoaa B3aMMOAEHCTBUEM IIMHKA M COJSHOM KHUCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHenue OKpacKu MHAUKATOPOB B LIEIOYHOM CPEJIE.
16. OsnakomiieHue ¢ mpenaparamu JOMAIIHENW WM IIKOJILHOW aNTeYKH — PacTBOPAMH IEPOKCHIA BOIOPOJA, CIIMPTOBOW HACTOWKH MOIa W
HAIIaTBIPHOTO CIMPTA.
IIpakTnyeckne padoThl
3. Tlonyuenue, coOUpanue U pacro3HaBaHKE KUCIOPOIA.
4. Tlonyuenue, COOMpaHUe M PACIO3HABAHUE BOJOPOJIA.
5. TIpurorosieHne pacTBOPOB COJIEH C UX 3aJaHHON MAacCOBOM J0JIEM.

OcHOBHBIE KJIACChI HEOPraHUYeCKHX coeAnHeHnii O0001eHre cBeleHn 00 oKcHuax, UX KIacCU(pUKAIUY, Ha3BaHUSX U

cBoiicTBax. CriocoObl MOTYyYeHUsT OKCHJIOB.

OcHoBaHus, ux Kiaccuukanus, Ha3BaHUs U CBOMcTBa. B3aumozeilicTBue ¢ KUCIOTaMM, KUCIOTHBIMU OKCHJIAMH U COJSIMU. PaznoxeHue
HEPAaCTBOPUMBIX OCHOBaHUN. CIIOCOOBI MOJTy4eHUsI OCHOBAaHUH.

Kucnotel, ux knaccudukanus W Ha3zBaHus. OOIMEe XUMUYECKHE CBOWCTBAa KHCIOT. B3aumonelcTBue KHUCIOT € MeTaljlaMHu.
DNEKTPOXUMHUYECKUH Psiji HallpsDKEHUH MeTallioB. B3anmoaeiicTBie KUCIIOT ¢ OKCUaMH METaJlIOB.
B3anMopneincTere KUCIIOT C OCHOBAHUSIMU — PEaKLMsl HeUTpanu3auuy. B3anMoaencTBre KUCIOT € COJISIMH. ITomyuenune
OECKHUCIOPOAHBIX
U KHMCIIOPOJACOAEPKAIIUX KUCIIOT.

Counn, ux kiaccudukanus U cBoicTBa. B3aumoseiicTsue coseil ¢ MetaaMu, 0cOOEHHOCTH 3THX peakiuil. B3aumoneiictue coneii ¢
COJIAIMH.

I'eneTnyeckue psapl MeTallIa U HeMeTaia. [ eHeTnueckas cBA3b MEKy KJlJacCaMi HEOPTraHUYECKUX BEILIECTB.
JlaGopaTopHbIe ONBITHI
17. BzaumoneiicTBue okcuia Kaablys ¢ BOJIOM.
18. TTomyTHEHME U3BECTKOBOM BOJIBI.
19. Peaknus HeliTpanuzanum.

20. IMonyuenue rugpokcuaa Meau (11) u ero B3auMoeHCTBIE ¢ KUCIOTOM.



21. Paznoxenne ruapoxcuna meau (1) npu narpesanum.
22. B3zaumojelcTBHE KUCIOT C METAJIAMU.

23. B3aumojelicTBHIE KUCIOT C COISMHU.

24. O3HaKOMIIEHHE ¢ KOJUIEKIUEHN 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 Ilepuoanyeckas cHcTeMa XUMHYECKHUX 3JICMEHTOB
J. . MenaeneeBa u CTpOeHHE aTOMA

EcrecTBeHHbIe ceMeiicTBa XUMUYECKUX 3JIEMEHTOB:IIIEJIOUHbIE M IEJIOYHO3EMEIbHbIE METallIbl, TajlOreHbl, MHEpTHbIE (OJIarOpoaHbIE)

ra3sl. AMdoTepHOCTb. AM(pOTEpHBIE OKCUBI U THAPOKCUAbI. KOMIUIEKCHBIE COH.

Otkpeitue JI. . MenneneeBbim Ileproanueckoro 3akoHa u coznanue uM [lepruoaundeckoit CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak (popma CyIIeCTBOBAHHS XUMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUHM aTOMOB. JlOKa3aTelbCTBa CIOKHOCTU
cTpoeHus aromoB. OnbIThl Pezepdopaa. [Inanerapuas Moenb CTpOEHUs aTOMA.

CocTtaB aTOMHBIX Sep: NPOTOHBI, HEUTPOHbl. OTHOCUTENbHAas aToMHas Macca. B3auMOCBSI3b TMOHATUH «IIPOTOH», «HEUTPOH»,
«OTHOCHUTENbHASI aTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpO€HHE 3IIEKTPOHHBIX YPOBHEW aTOMOB XuUMHYecKHX d31eMeHTOB NeNe 1-20. Ilonste o 3aBeplieHHOM
JJIEKTPOHHOM YpPOBHE.

Wzotonel. ®usnveckuid cmpicn cuMmBoiuku [lepuoandeckoit cuctembl. CoBpemeHHas QopmynupoBka Ilepuoguueckoro 3akoHa.
W3meHeHust CBOMCTB AJIEMEHTOB B MEPHOAAX U IPyIax, Kak (YHKIHS CTPOCHHUS IEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTHKa 3JIEMEHTAa-MeTajlla ¥ 3JIEMEHTAa-HEMeTalJIa 110 UX IMOJI0KEHUIo B [leprnonnueckoii cucreMe XuMudeckux anemeHToB /1. 1.
Menpeneesa.
JdemoncTpauuu

* Pa3znuunbie GhopMbl TAOIHIL IEPUOTUIECKOIN CUCTEMBI.

* Moguenuposanue nocrpoenus Ilepuonnueckon cucrems! JI. . Menneneesa.



* MOI[CHI/I ATOMOB XUMHWYCCKUX DJIECMECHTOB.
* Moenu aTOMOB 3JIEMEHTOB 1—3-T0 1eproI0B
JlaGopaTopHbie ONbITHI.
28. Tlonyuenue aM(pOTEPHOrO M'UAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

WNonnas xumuyeckast cBsi3b. MoHbI, 00pa3oBaHHbBIC aTOMaMHU METAJUIOB M HeMeTaioB. CxemMbl 00pa30BaHUsI HOHHOM CBSI3U JJIsi OMHAPHBIX
coenquHeHni. OHHbIE KpUCTAINIMYECKHE PEIIETKU U (PU3MUECKHUE CBOWCTBA BEILECTB C ATUM TUIIOM pewéTok. [lonstue o popMynbHON equHMLe
BEIIECTBA.

KoBanenTtHast xumuueckass cBsi3b. DJEKTPOHHBIE M CTPYKTypHble (popmynsl. KoBaneHTtHass HemossipHas cBsizb. CxeMmbl 00pa3oBaHUs
KOBQJICHTHOHM CBSI3U I OMHAPHBIX COCTUHEHUN. MOJIEKYIISIpHBIE ¥ aTOMHBIE KPUCTAJUTMYECKUE PEIIETKH, M CBOMCTBA BEIIECTB C STUM THUIIOM
pELIETOK.

OeKTpOOTpULATENbHOCTb. Psinl anekTpoorpunarensHoctu. KoBaneHTHas nosjsipHas xuMudeckas cBsa3b. Jumonb. Cxemsl 00pa3oBaHUs
KOBQJICHTHOM TMOJIAPHOHN CBSA3M Uil OMHApHBIX COeAMHEHHH. MONEKyIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, CBOWCTBA BELIECTB C 3TUM
TUIIOM PEILETOK.

Mertannuueckass XMMHUYECKasl CBsI3b M MeTaJuIMUecKas KpHucTajuinyeckas pemérka. CBoilcTBa BEIIECTB C ATHUM THIOM pemmérok. Exaunas
IIPUPOJA XUMUYECKUX CBI3EH.

Crenenb okucnenusi. CpaBHEHHE CTENIEHU OKUCIIEHUS U BajleHTHOCTH. [IpaBuiia pacuéra creneHeil okucieHus no GopMysiaM XUMHUYECKUX
COCIMHEHUM.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpeaesieHue CTeNeHed OKHUCICHUs Ul 3JEMEHTOB, 0Opa3yolIUX BeLIeCTBAa pa3HBIX
KjgaccoB. Peakuuu HMOHHOrO oOMEHa M  OKUCIHUTENIbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCIHUTENb W BOCCTAaHOBUTENb, OKHCICHHE U
BoccTaHoBjeHHne. CocTaBieHUE YpaBHEHUH OKUCIUTEbHO-BOCCTAHOBUTENBHBIX PEaKIUii METOJJOM 3JIEKTPOHHOT O OanaHca.

JdemMoHcTpanuu

* Buzeo ¢pparmenTsl 1 ciaiipl «MloHHAs XUMUYECKas CBSA3b ».

e Kosteknus BemecTB ¢ HOHHOM XUMUYECKON CBA3BIO.

* Moaenu MOHHBIX KPUCTANIMYECKHUX PEIIETOK.

* BuneodpparmenTs! u cnaiipl «KoBaleHTHAIXUMHUYECKasl CBA3b.

* Komrekius BeIecTB MOJICKYJISIPHOT'O U aTOMHOI'O CTPOCHMU.



Mopenu MONEKYJISIPHBIX U ATOMHBIX KPUCTANTMYECKUX PEIIETOK.
BuneodparmenTs! u cnaiapl «MeTammuaeckas XMMUYecKas CBSI3bY.
Komnnexkuust «MeTaibl ¥ CIIaBbD».

B3aumMoeiicTBre IIUHKA C CEPOM, COISTHON KUCIOTOMH, Ximopuaom meau (11).
['openne maruus.

B3aumoaeiicTBre XJIOpHOM U CEPOBOAOPOTHOM BOJIBI.

JlabopaTropHbie ONBITHI

29. WM3roropienue MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJIIMIECKOM CBA3U



Conep:xanue nporpamMmbl
Xumusa 9 kiaace
(70 yacoB, 2 yaca B He/leJII0)
IloBTOpEeHue u 00001IeHNe CBeIeHUIT 110 Kypcy 8 Kiacca

bunapusie coequnenus. OKcuapl coieodpasyoonme 1 Heconeodpasyromye. [ uapokcubl: OCHOBaHHs, aMpOTepHbIe, KUCIOTHI. Cpennue,
KHCJIbI€, OCHOBHBIE COJIU.

O06o01IeHne CBeIeHN 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMHUECKUX Peakluii 0 pa3IMuHbIM OCHOBAHHUSM: COCTAaBY M YHCITY
pearupyromux u 00pa3yromuxcs BEIECTB, TEIIOBOMY A (deKTy, HallPaBICHHUIO, U3MEHEHUIO CTETIEHEH OKHCIEHUS 2JIEMEHTOB, 00pa3yIOIIUX
pearupyrolue BemecTsa, (aze, UCIOIb30BaHUIO KaTaau3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peaknu. PakTOpsl, BIAUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUil: MpUpo/ia pearupyrIiux BEmecTs,
UX KOHLIEHTpALUs, TeMIepaTypa, IJI01aab CONPUKOCHOBEHUS, HATMUKE KaTtaau3aTopa. Katanus.

JlemoHCcTpanun
* (O3HaKOMIJICHHE C KOJUICKIIUSIMU METAJIOB U HEMETAIIIIOB.
* (O3HaKOMIJICHHE C KOJUICKIIUSIMHU OKCHJIOB, KUCIIOT U COJICH.
* 3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEaKLUU OT MPUPO/Ibl PEArUPYIOIINX BEIIECTB.
* 3aBHUCHUMOCTb CKOPOCTU XMMHUYECKOM peakliy OT KOHIEHTPALlUU pearupyroniiX BEIIeCTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOHN peakluu OT IIouain
COMPUKOCHOBEHHUSI PEarupyroIuX BEIIECTB («KUTISIIUN CII0I).
* 3aBHCHUMOCTb CKOPOCTH XMMHUUYECKOM peakluu OT TEMIEPATyphbl pearupyroiinux BeIecTB.
JlabopaTopHBbIe ONBITHI
B3anmopeiicTBue aMMHaKka U XJIOPOBOJOPOA.
Peakuus HeliTpanuzanuu.
Habmonenue Temnooro addexra peakinuy HeHTpaIu3aum.
BsaumoneiictBue cepHoii kucnotsl ¢ okcugom mMeau (II).

PaznoxeHre mepoKcua BOAOPOIa C IOMOIIBIO KaTaaa3sl KapTodes

o0k w0

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIK OT MPUPObl PEarupyronIiX BEUIECTB Ha IPUMepe B3aUMOACHCTBUS pacCTBOPOB THOCYJIb(aTa
HATpUS U XJIOpUaa 6apusi, THOCYIb(aTa HATPUs U COJSTHON KUCIIOTBHI.

7. 3aBUCMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT MPHPO/IbI METAILIOB IIPH X B3aUMOJEHCTBUM C COJITHON KUCIIOTOM.



8. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKLIMU OT IPUPOJIBI KUCIIOT MPH B3aUMOJIEHCTBUM HX C JKETE30M.

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

10. 3aBuCHMMOCTBH CKOPOCTH XMMHYECKON PEAKI[MU OT KOHIIEHTPALIHH.

11. 3aBuCcHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT IUIOIIAIM CONPUKOCHOBEHHS PEArMPYIONIHMX BEIECTB.

12. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KAaTalM3aTopa.
XuUMHYecKHEe PeaKIii B PACTBOPAX YIEKTPOJIUTOB

[TonsiTrie 00 ANMEKTPOTUTHUECKON AUCCOIMALMU. DIEKTPOIUTHI U HEIEKTPOIUTHI. MeXaHH3M JHUCCOLMALIUN AIIEKTPOIUTOB C Pa3InYHbIM
xapakTepoM cBsi3u. CTeNeHb AIEKTPOIUTUYECKON qucconnanuu. CUIbHbBIE U cIa0ble SJ€KTPOIHUTHI.
OCHOBHBIE TTOJIOKEHUS TCOpHUUn BJIGKTPOJII/ITH‘IGCKOI;'I Jucconyanuu. Knaccn(bmcaum[ MOHOB M UX CBOMCTBA. KI/ICJIOTI)I, OCHOBaHHA U COJIN
KaK 3JICKTPOJIMTEI. Hx KJIaCCI/I(bI/IKaIII/IFI n gucconuanys.
O6HII/I€ XUMHYECKHE CBOMCTBA KHMCJIOT: N3MCHCHHE OKpaCKu HHIWKATOPOB, B3aI/IMOI[€I\/JICTBI/Ie C MCTaJllIaMH, OKCHIaMH U TUAPOKCHUIAMHU
METAJIJIOB U COJIIMU. MOJIEKyJIipHbIE U HOHHBIE (IIOJIHBIE U COKPALIEHHbIE) YPABHEHUS PEaKLUil.
XUMHUYECKUH CMBICII COKPAIIEHHBIX YPABHEHUI. Y CIIOBUS MPOTEKAHUS PEAKLIMI MEXy SJIEKTPOIMTAMU 10 KOHUA. PsA/T akTHBHOCTH METAJIJIOB.
OO01e XUMUYECKHUEe CBOICTBA IIesIoueii: B3aMMOICHCTBHE C KUCIOTaMU, OKCHJIAaMH HEMETAJJIOB, coyisiMu. O0Iie XUMUYECKHe CBOICTBa
HEPACTBOPUMBIX OCHOBAHMM: B3aUMOJEHCTBUE C KMCIOTAMH, PA3JI0KEHUE IPU HarPEBAHUH.
OO0ue XMMUYECKHE CBOMICTBAa CpeHUX COJIed: B3aMMOJEHCTBHE C KUCIOTaMH, IIEJI04YaMHd, COJIIMH U MeTallaMu. B3aumopelcTtsue
KHCJIBIX COJIEH CO IIEI0YaMH.
['uaponus, kak OOMEHHOE B3aWMOJICHCTBUE COJIEH ¢ BOAOW. ['MIpONU3 CONM CHIIBHOTO OCHOBAHUS M ciaboi kuciaoTel. ['maponus comm
caboro ocHoBaHMs U cuiIbHOU KucaoThl. lkana pH.
CBolicTBa KHUCJIOT, OCHOBaHUI, OKCU/IOB U COJIEH B CBETE TEOPUH AIEKTPOJIIUTUUECKON TUCCOLUALIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuii.
JdemoncTpanuu.
* lcnpiTaHue BemecTB U UX PaCTBOPOB HA AJEKTPONPOBOIHOCTb.
*  3aBUCHMOCTbH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIEHTPALIUH.
* JIBM)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPHUYECKOM ITOJIE.

* OmpezeneHne XxapakTepa cpejibl B pacTBOpax CoJe.



JlaGopaTopHble ONBITHI.

13. Muccounanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.

14. smenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IMYHBIMU KHCIOTAMU.

16. Tlonyuenne ruppokcuna meau (11).1 ero B3auMogeHCTBIE ¢ Pa3IMYHBIME KHCIOTAMM.
17. BzaumopeiicTBue cuabHBIX KUcIoT ¢ okcugom meau (11).

18-20. B3aumoieiicTBHE KHCIIOT C METa/UIaMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHune CTyqHsA KPEMHHEBOM KMCIOTBI.

23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CYJIb(aT-uOHbI

24. VI3MeHeHne OKPaCKH MHIMKATOPOB B IEIOYHOM Cpee.

25. B3auMoieliCTBHE MIEN0UEH ¢ YIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSL.

27. Tonyuenune ruapokcuaa Meau (1) u ero pasnoxenue.

28. B3anmMosielicTBre KapOOHATOB ¢ KUCIOTAMH.

29. Tlonyuenue ruapoxcuna xenesa(lll).

30. BzaumoseiicTue xenesa ¢ pactBopoM cyibdara meau (11)

IlpakTHyeckue paGoTsl

1. CaoiicTBa KUCIIOT, OCHOBAHMM, OKCUJIOB U COJIEH B CBETE TEOPUH DJIEKTPOJIUTUYECKOM JUCCOLMAIINKE M OKHCITUTENLHO -
BOCCTaHOBHTEJBHBIX PEAKIIH

HemeTanabl 1 UX cOeTMHEHUS
CrpoeHue aToMOB HEMETAIUIOB U UX mnojioxkeHue B [lepuoanueckoil cucreme. Psij anexkrpoorpuniarensHocti. Kpucramimueckue pemeéTku
HEMETAJJIOB — MPOCTHIX BEIIECTB. AJUTOTpomus U e€ npuunHbl. Ousndeckue cBolicTBa HeMeTaoB. OOIMe XUMUYECKHE CBOMCTBa HEMETAILIOB:
OKHCJIMTEIBLHBIC U BOCCTAHOBUTEIILHBIC.
["anorensl, cTpoeHWe MX aTOMOB M MOJEKYJI. PU3NYECKHE U XMMHUYECKHE CBOMCTBA TaJIOT€HOB. 3AKOHOMEPHOCTH MU3MEHEHHS] CBOWCTB
TaJIOTEHOB B 3aBHCHMOCTH OT MX ToJiokeHHs1 B Ilepuogudeckoit cucreme. HaxoknaeHue rajJoreHoB B MPHUPOJE W UX TOJydeHHUE. 3HAUYCHHE U
MIPUMEHEHHUE TaJIOT€HOB.



["aoreHoBOJOPOJBI M COOTBETCTBYIOIIME MM KHCIOTHI: IIJIABUKOBAas, COJIsIHas, OpOMOBOAOPOAHAs, HOAOBOAOpOJHas. [amoreHupsl.
KavecTBeHHbIE peakI[uK Ha rajoreHuA-uoHsl. [IpuMeHenne coeAMHEHU raTloreHoB U UX OMOJIOTHYECKas poJlb.

O6mas xapakrepuctrka 1eMeHToB VIA-rpynnsl. Cepa B mpupojie u e€ nonydeHue. AIoTponHble MOAU(UKALUN CEPbl U UX CBOICTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOIOpOJI: CTPOCHHE MOJIEKYJIbI, (PU3UYECKHE W XHUMHYECKHE CBOWCTBA, MONydeHHe W 3HadeHue. CepoBOAOpOJHAS KHCIOTA.
Cynbuasl u ux 3Hadenue. JIIoMUHOPOPHI.

Oxcup cepsl (1V), cepaucras kucnora, cynbhutsl. KauecTBeHHas peakuus Ha CyIb(PHUT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnorunparsl. KauecTBeHHas peakiius Ha Cylb(ar-noH.

CepHast KHCIOTa - CHJIBHBIH 31eKTposnT. CBoiicTBa pa30aBIEHHOW CEpPHOM KHUCIIOTHI, KaK THIMYHOM KHUCIIOTHI: B3aUMOJEHCTBHE C
MeTaJllaMl, OCHOBHBIMH M aM(OTEpPHBIMH OKCHJIAaMH, OCHOBaHMSIMU U aM(OTEpHBIMH THAPOKCHIAMHM, colsiMU. KauecTBeHHas peakuus Ha
cynb(haT-uoH.

OOmast xapakrepuctuka 3aeMeHTOB VA-rpynnbl. A30T, CTpoeHHE aroMa U MOJeKynbl. Pu3nyeckue M XUMHUECKUE CBOICTBA U
IpUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKAs POITb.

AMMHaK, CTpOEHHE MOJICKYJIbl M (U3NYECKHE CBOWCTBA. AMMMayHas BOJA, HAIIATBIPHBIN CHHMPT, THApAT amMMuaka. J[OHOpHO -
aKIENTOPHBI MeXaHWU3M O0pa30BaHHMS KaTHOHA aMMOHHSA. BoccTaHOBUTENBbHBIE CBOWCTBAa aMMuaka. CoilM aMMOHHUS M WX TpPUMEHEHHE.
KauectBenHast peakiyst Ha KATHOH aMMOHUSI.

Oxcuzpl a30Ta: HecoJeoOpa3ylolue U KUCIOTHbIE. A30THUCTasi KHCIOTAa M HUTPUTHL. A30THasl KHCIOTa, €€ IOJIyueHHE U CBOMCTBA.
Hurparsr.

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

OO0mrast xapakTepucTHKa 31eMeHTOB [V A-Tpymimbl: 0cOOEHHOCTH CTPOCHUS aTOMOB, POCTBIX BEUIECTB M COCAMHEHUH B 3aBUCUMOCTH OT
noJyioxkeHus neMeHToB B [lepuoandeckoit cucreme. Yriepoa. AUIoTporHbie MOAUGUKAINK: aniMa3, rpaduT. AMOp(HBINA yriaepoa u ero copTa:
caka, aKTUBUPOBAHHBIN Yrojb. AncopOrus. XuMuueckue cBoicTBa yriaepoaa. Kokcoxumuueckoe mponu3BOACTBO U ero npoaykius. KapOuast.

Oxkcua yraepona(ll): crpoenne Monexyibl, moiaydeHue u ero cpoiictBa. Oxcun yriepoaa(lV): ctpoeHne MoJeKynbl, TOJYYeHHE U €T0
cBoiicTBa. YronbHas KucioTa. Comu yroJibHOM KUCIOTHI: KapOOHAThI M THAPOKapOoHaThl. TexHuueckas 1 MuiieBas coa.

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

MertaH, 3TaH, Kak HpeJeibHbIe YIIEBOAOPOAbl. DTHIIEH M aleTUJIeH, KaK HempeaeibHble (HEHACHIIEHHBIE) YriaeBoJopoasl. ['opeHue
yIIIeBOAOPOA0OB. KauecTBeHHbBIE peakiny Ha HeNpeAeTbHbIE COSTNHEHHMS.



OTUJIOBBIN CIIUPT, €ro MOJy4YeHHe, MpUMeHeHue U pusnonorunyeckoe aeiicrsue. Tpéxaromuslii cnupt raunepuH. KauecTBeHHas peakuus
Ha MHOT'OATOMHBIE CIIUPTHL. YKCYCHAs - IPEICTaBUTEINb KJlacca KapOOHOBBIX KHCIIOT.
Kpemnnii, ctpoenne ero atoma u cBoiictBa. Kpemuuii B npupoge. Cunmunuaet 1 cwtad. Okceua kpemuusi(1Y). Kpemauesas kucinota u e€
COJIN.
[Tpou3BoOCTBO cTEKIA U IIeMeHTa. [IpoIyKIns CHITMKATHON IPOMBIIUICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, Gapdop, dasHc.
OnTryeckoe BOJIOKHO.
Hewmeranner B npupone. ®@pakiuonHas MeperoHka >KUAKOTO BO3AyXa KaK CIIOCO0 MOMydeHHUs KUCIIOopona, a3ora, aproHa. [lomyuenue
docdopa, kpeMHus, X0pa, oga. DIEKTPOIU3 PACTBOPOB.
[TomryueHnue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIOTUYECKAs! CXeMa, METOJ] KUIISIIETO CIO0sI, IPUHIIUIIBI TeIJI000MEeHa, TIPOTUBOTOKA U
uupkyssiguu. OneyM. [Ipou3BoAaCcTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdeMoHcTpannmn
e Kolekuus HEMETauIoB.
e  Mopenu KpUCTAIUIMUECKUX PEHIETOK HEMETAJIJIOB: AaTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOP W MPUHLUIIBI €0 PAOOTHI.
e ['opeHue HeMeTaJIOB - IPOCTHIX BEIIECTB: cepbl, pocopa, JPEeBECHOTO YIIIs.
e (OOpa31pl raJIoreHOB - MPOCTHIX BEIIECTB.
e B3auMmozelCTBHUE raJOreHOB ¢ METaJUIAMH.
e BriTecHeHue xiopa OpoMOM HUITH H0]1a U3 PaCTBOPOB UX CoJel
e Komiekuus NIpupOgHBIX COETMHEHUH XJI0pa.
e BsanmoaeiicTBre cepbl ¢ METAIIAMMU.
e ['opeHue cepsl B KUCIOpOIE
o Komnekmus cynbUAHBIX PY/I.
e KauecTBeHHas peakiys Ha Cyab(UI-MOH
e (OOeciBeyrBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
e B3anmonaeincTsre KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
e OOyrinBaHNe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.
e Jlnarpamma «CocTaB BO3/1yXay.
e Buneodpparments! u cnaiiasl «lItuubu 6azapbi».



[Tonydenue, cobupanue u pacro3HaBaHUE aMMHAKA.

Pasnoxxenne 6uxpoMara aMMOHHUS.

B3auMozeiicTBuE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO.

I'openne udepHoro mopoxa

Pa3znosxeHne HUTpaTa Kajuus U TOPEHUE APEBECHOIO YrojibKa B HEM

OO6pa3ibl TpUpOAHBIX coenuHenuii pocdopa.

['openue docdopa Ha BO3Iyxe U B KUCIOPOJIE.

[Tomryuenue 6enoro ochopa u UCTIBITAHUE €TO CBOHCTB

Komnekuust «O0pa3iibl NpUPOIHBIX COSAMHEHUN YTIIepoiar»

[Toptper H. JI. 3enunckoro. [lornomenne akTHUBUPOBAHHBIM YIIEM pACTBOPEHHBIX BELLIECTB WUJIU T'a30B.
Y eTpoicTBO MPOTUBOTA3a.

Mopenu MoeKyJl MeTaHa, 3TaHa, STUJICHA U alleTUJIeHa.

BzaumopeiicTBue sTuieHa ¢ OpoMHON BOIOHM M paCTBOPOM MEpMaHraHATa KaJlus.
OO61re XMMHYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHast peakiiis Ha MHOTOATOMHbBIE CITUPTHI.

Konnekuust «O6pasiibl NpUPOIHBIX COSAMHEHUN KPEMHUS.

Konnekuus crekia, KepaMUKH, IEMEHTA U U3JIEIUN U3 HUX.

Konnekuust npoayKIuy CUIMKaTHOW MPOMBIIIJIEHHOCTH.

Buneodparments! u cnaiiabl «I[Ipon3BoICTBO CTEKIIA U IIEMEHTaY.

Konnekuus «lIpupoaHsie coeAMHEHUST HEMETAIOBY.

BuneogpparmenTs! u cnaiapl «PpakimoHHAas IEPETOHKA KUIKOTO BO3IyXa»
Buneodparments! u cnaiiasl «llonydenne Bogopoa, KUCIOPOAa U TalOT€HOB 3JEKTPOIUTHUECKUM CIIOCOOOM.
Mopnenu annapaToB Juisi IPOU3BOJICTBA CEPHOMN KUCIIOTHI.

Mopenp KUISIIEero Ciiosl.

Mopnenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u crnaiiap! «IIpon3BoCTBO CEPHOM KUCIOTHD».
BuneodparmenTs u cnaiiasl «II[por3BoacTBO aMMHUaKay.

Komneknusa «CoIpb€ 7151 MOTYYEHUST CEPHOM KUCIOTBD.



JlaGopaTopHble ONBITHI

31. Pacnio3naBanue rajgoreHu1-MOHOB.

32. KauecTBEeHHBIE PEAKIMH HA CYIIb(AT-HOHBI.

33. KauecTBenHas peakiys Ha KATHOH aMMOHHSL.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIHTA.
35. KavectBennsle peakiuu Ha Gocdar-1oH.

36. [TonyyeHue U CBOWCTBA YrOJIBLHOM KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-UOH.

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

2. 3ydyenne CBOWCTB CONISIHON KUCIIOTHL

3. H3yueHue CBOWCTB CEPHOM KHCIIOTHL

4. TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOWCTB.

5. TMonyuenue yriaekucioro ra3a ¥ M3y4eHne ero CBOUCTB.
MeTasnbl M X COeIMHECHHS

[Tonoxenue mertamioB B llepuoamyeckon cucreme xumuueckux sneMeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB M KPHUCTAJUIOB.
Merauinueckass CBS3b W METAJUIMYECKAs] KpHUCTAJUIMUECKas permeTka. PU3NYEeCKHe CBOWCTBA METAJUIOB: JJIEKTPO- M TEIUIONPOBOIHOCT,
OTpakaroias CriocCOOHOCTb, MIACTUYHOCTD. CIiaBbl YEPHBIE U I[BETHHIE.

Metauibl KaKk BOCCTAHOBUTENU. DJIEKTPOXUMUYECKUN DSl HaNpsOKeHUH. B3auMoJelicTBMEe METaNIOB C HEMETaulaMU, OKCHAaMHU, KUCIOTaMHu,
COJIAMH. AJIFOMUHOTEPMUS.

CtpoeHne aToMOB M TMPOCTHIX BEIISCTB IIEJIOYHBIX META/UIOB. 3aBUCUMOCTh (PUBMYECKUX U XMUMHYECKHUX CBOWCTB IIEIOYHBIX METAUIOB OT
3apsiioB sAzep uX aroMoB. OKCHUJIBI M TUAPOKCUIBI HIEJIOYHBIX METAJUIOB, UX MOJy4YE€HHUE, CBOMCTBA, MPUMEHEHHE. BakHellne conM 1eI0YHbIX
METAJJIOB, UX 3HAYEHUE B )KMBOM U HEKUBOU MPUPOJIE U B )KU3HU YEIIOBEKA.

CtpoeHre aTOMOB M MPOCTHIX BEIIECTB MIETOYHO3EMENBHBIX METAIIIOB. 3aBUCUMOCTh (PU3UYECKUX U XUMUYECKUX CBOMCTB IIEIOYHO3EMETbHBIX
METAJVIOB OT 3apsiioB sifep UX aToMoB. OKCUABI M TUIPOKCHUABI IMIEIIOYHO3EMENbHBIX METAIOB, MX MOJYYEHHE, CBOWCTBA U MPUMEHEHUE.



Baxxueiimue conu meEnoYHO - 3eMeNbHBIX METAJUIOB, MX 3HAYEHHUE B IPUPOJE U KU3HU yenoBeka. KapOoHaThl v ruipokapOOHaThl KaabIlHsl.
XKéctkocTh BOnBI: BpeMeHHas U nocTosHHasA. CrnocoObl yCTpaHeHUs BpeMeHHOM >k&écTkocTH. CrocoObl ycTpaHEHHsI MOCTOSIHHOW KECTKOCTH.
Honutel. CoenuHeHUs allOMUHUSA B MpHpoae. XUMHUYECKHe CBONCTBa amtoMuHHS. OCOOEHHOCTH OKCHAA U THUJPOKCHIA ATIOMHHHS Kak

amM(OTEpHBIX coenHeHN. Baxkneiimue conu anoMuHus (XJI0pu, cyibdar).

OcobeHHOCTH CTpoeHUs aToMa skene3a. JKese3o B nmpupoje. Baxkueiimue pyabl xenesza. Okeusl u ruapokcuanl xenesa(ll) u xenesa(lll). Conu
xeneza(ll) u xxenesa(lll). OOHapy)eHHEe HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAYCHUE COSTMHECHUN Kele3a.

Koppo3sust xumuyeckast 1 3JIeKTpOXUMHUYEcKasi. 3alluTa METAJUIOB OT KOPPO3UU. MeTasutbl B IPUPOJIE: B CBOOOIHOM BUJIE U B BUI€ COSAMHEHUI.

ITonstue o MCTAJUIYPTHHU. qépHaﬂ " OBCTHAs MCTAJLITypIrus. HHpOMeTaHHpr U1, THAPOMCETAJIIIYPIUs, SJICKTPOMCTAILTYPIU. I[OMCHHBIﬁ mponecc.

[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.
JlemoHCcTpanumn

B3anmopeincTere HaTpus, JIUTHUS U KaJbLUsA C BOJOK.

['openue HaTpus, MAarHKs U Keje3a B KUCIOPOJE.

Bcenblka TepMUTHOM CMeECH.

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

BiamMoeiicTBre alfOMUHNS ¢ KHCIOTaMU, IMIEI0YaMH U BOJIOM.

BzaumopeiicTBue kene3a U MEAH C XJIOPOM.

B3anmoneiicTBre Meu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCTOTON (pa30aBiIeHHOM U KOHIICHTPUPOBAHHOM ).
Okpacka TIaMeHl COeTMHEHUSIMU IIETOYHBIX METAIIJIOB.

OKpacka MIaMeH! COeUMHEHUSIMH 1IETOYHO3EMENIbHBIX METAILJIOB .

l"amienne U3BecTH BOOOM.

ITonyuenue KECTKOW BOABI B3aUMOJICCTBUEM YIJIEKUCIIOr0 ra3a ¢ U3BECTKOBOW BOJOM.
YcTpaHeHre BpeMEHHOH jKECTKOCTH KUTISTYSHUEM U T00aBKOM COBI.

YcTpaHeHne NOCTOSHHON JKECTKOCTH 100aBKOM COJIBI.

VOHWUTHI ¥ IPUHITAT UX IEHCTBUS (BHACO(PArMEHT).

Konnekuus npupoHbIX COEAMHEHUN aTIOMUHUSA.

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

[Tomryuenue ampoTepHOTO THAPOKCUIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOWCTB.

KOJ'IJ'ICKI_II/ISI «XHUMHYECKUE HUCTOYHUKHU TOKa.



* Pe3ynbTarsl JUIMTEIBHOIO KCIEPUMEHTA I10 U3YYEHUIO KOPPO3UHU CTAIbHBIX U3/IEJIUN B 3aBUCUMOCTH OT YCJIIOBHM IIPOLECCOB.
* Boccranosinenue meau u3 okcuaa meau(ll) sogopomom.
* Bugeodparmentsl u cnaiiipl «I [pou3BOACTBO UyTryHa U CTAIHY.
* BugeodparmenTsl u crnaiiibl «3aenus U3 yyryHa u CTanm.
* Bugneodparmentsl u cnaiiibsl «I Ipou3BoACTBO alFOMUHUS.
JlabopaTopHbIe ONBITHI
39.B3aumoeiicTBre xenesa ¢ pactsopom cyabdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEA.
41.TTonyuenne ruapokcuaos xeaeza(ll) u (11).
42.KaueCTBEHHBIE pEAKIMU HA KATHOHBI JKeJIe3a
IIpakTHyeckue padoTnl
6. IlomydeHue sxeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. PereHue SKCIEPUMEHTAIBHBIX 33124 110 TeMe «MeTasuiby.
XuMus M OKpy:Kamoas cpeaa

Crtpoenue 3eMmu: sSApo, MAaHTHS, 3eMHAas KOpa, X XUMUYECKU# cocTaB. JIutocdepa u e€ xumudeckuii cocraB. Munepasbl. Pynbr.
Ocanounslie moposl. [Tone3nsie uckomaeMbie. XUMUYECKU cocTaB Tuapochepsl. XUMHUECKUNA COCTaB aTMOCHEPHI.
HcTouHmKHM XUMHUYECKOTO 3arpsi3sHEHUST OKpYXKarolen cpepl. [ 1o0anbHbIe YKOIOrHYecKre MpoOaeMbl YeI0BeUeCTBa: TAPHUKOBLIN 2P (DeKT,
KHCIJIOTHBIE JI0K/IM, 030HOBBIE JILIPbI. MEXTyHAPOIHOE COTPYIHUYECTBO B 00JIACTU OXPAHBI OKPYXKAIOIIEH CPEe/Ibl OT XUMHUUECKOTO 3arps3HEHUS.
«3enéHast XuMus».
JleMoHCTpPaLun

*  BuneodparmenTs u cnaiasl «CTpoeHue 3eMiH U €€ XUMUYECKUN COCTaBy.

*  Koiekiusi MUHEpaJOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl METamnoBy.

*  Buneodparments! u cnaiiapl «I 100ambHBIC YKOJIOTHYECKHE TPOOIEMBI YEIIOBEYECTBAY.
JlaGopaTopHbie ONBITHI
43. U3yuenue rpaHuTa.



O0001eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMeHY
CrpoeHnue aTomMa B COOTBETCTBHH C MOJOKEHUEM XUMUYECKOro 31emMeHTa B [lepuonnueckoii cucreme. CTpoeHre BEIIECTBA: XUMUUECKAs CBS3h
U KPUCTAJUTMYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pPa30BaHHBIX 3JIEMEHTAMU MIPOCTHIX BEIIECTB (METAJUIOB, HEMETAJUIOB, 0J1arOpPOHBIX
ra3oB) OT IOJIOKEHHUs 3JIeMeHTOB B [lepuoanueckoii cucreme. TUIONOTHS HEOPTAHUYECKUX BEILECTB, JCJICHUE UX Ha KIJIACCHI U TPYIIIIHIL.

IIpencraBurenmu.
[Tpu3Haky U ycnoBUs NPOTEKAHU XMMUYECKHUX PeaKIMH. TUIOIOrusS XUMUYECKUX PEaKLUi 110 Pa3INYHbIM OCHOBaHUSAM. Peakinu HOHHOTO

obMeHa. OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE pCaKIunu.
XHMHUYEeCKHEe CBOMCTBA IIPOCTBIX BCHICCTB. XapaKTepHHe XHMHYECKHE CBOMCTBA coneo6pa3y}0umx OKCHUIOB, THAPOKCHUIIOB (OCHOBaHHﬁ, KHCJIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



YueOHO-TeMAaTHUECKHI IIJIaH

Ne HaumeHnoBanue pa3zaenos (TeM) KomnuecTBo yacos B ToM ynciie Ha mpoBeneHue
0 MporpamMme [MpakTuyeckux padboT KonTponbHbIx
pabot
8 knacc
1 HavanpHble MOHATHS ¥ 3aKOHBI XUMUU 21 3 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
BOCCTAHOBUTEJIbHBIC PEAKIIHH
Peseps 2
Hroro 70 7 7
9 knacc
1 [ToBTOpenue n 0600IIeHNE CBEACHUH O KypCy 8 5 1
KJ1Iacca. XMMHAYECKHE PEeaKIuu
2 | X¥MHYeCcKHe peakllii B pacTBOPAxX 10 1 1
3 Hewmeranibl 1 ux coenMHEHUsI 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
Hroro 68 7 5




[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

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

|. Jluunocmnuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKOI TPUHAUIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIaJIa POCCHICKON XMMUYECKOH HAyKH B MUPOBYIO XHMHIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHMIO XMMHM; TOTOBHOCTH M CIIOCOOHOCTH 00YJArOIMXCS K CAMOPa3BUTHIO M
camM000pa30BaHUIO HA OCHOBE M3YYECHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA M MOCTPOSHUE WHANBHYAIbHOM
00pa30BaTeNbHOIN TPAEKTOPUH;
3)  @opmuposanue 1eNOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMJIEMOM YacThIO KOTOPOH ABJIAETCS XMMUYECKas KapTHHA MUPa;
4) oenadenue COBDEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM IPAKTUKHU, B TOM YHCIIE M XUMHYECKHM;
5) oceoenue connanbHbIX HOPM, TPABHII MOBEICHHUS, POJIe ¥ (GOPM COLMANBHOM KU3HU B COLIMYME, IIPUPOJIE U YACTHOM JKM3HM HA OCHOBE
IKOJIOTHYECKOM KyJIbTYphI M 0€301acHOro 00OpalieHns ¢ BeIeCTBAMU  MaTepUaIaMHu;
6) @opmuposanue KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOIEHHM CO CBEPCTHUKAMH M B3POCIIBIMH B IIPOIIECCE 0OPA30BATENBHOM,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-UCCIIEI0BATEIBCKOM, TBOPUECKOH U APYTrUX BUAOB JCATEIBHOCTH, CBI3aHHBIX C XUMHEH.

Il. Memanpeomemnoie pezyromamo:
1) onpeodenenue neneii cobcTBEHHOTO 00yYeHH s, OCTAHOBKA M (POPMYITMPOBAHHUE [Tl ce0sl HOBBIX 3a71a4;
2) naanuposanue TyTel TOCTHKEHMS KENAEMOTO PE3yIbTaTa 00yIeHHs XUMHUM KaK TEOPETHIECKOTO, TAK U SKCIIEPMMEHTAIIEHOTO XapaKTepa;
3) coommecenue cBouX NeHCTBHI C MIAHUPYEMBIMH PE3YJIbTATAMH, OCYUCCMEIeHIe KOHTPOJIS CBOEH IEATENHHOCTH B IPOIIECCE TOCTHKEHHUS
pe3yabTaTa, onpeoeenue CliocoO0B TEUCTBUI TIPH BBHIMOTHEHUH JTA0OPATOPHBIX U MIPAKTUYECKUX PAOOT B COOTBETCTBUH C MPABHIIAMH TEXHUKH
0€30I1aCHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HH(POPMAIUH, IOTydeHHE U aHAIIN3 €€, co3aHie HHQOPMAIMOHHOTO IPOLYKTA U €ro IPe3eHTaLHS;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OIEPALlMii: aHAIIM3A M CHHTE3a, CPABHEHHUS U CUCTEMATH3aIuK, 0000IIEeH s U KOHKPETU3AIliH,
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) YymeHue Co31ar0T, IPUMCHATb U HpeO6p330BBIBaTB 3HAaK1 U CUMBOJIBI, MOACIIN U CXEMBI IJId PCIICHUA y‘I@6HBIX 1 ITO3HaBaTCJIbHBIX 3a1a4,



7) ¢opmupoeanue u pazéumue 3K0NOTMYECKOr0O MBILLICHHS, yMEHHE IPUMEHSATD €T0 B O3HABATENLHON, KOMMYHHKATUBHOM, COIMAIBHOMN
IPaKTUKE U NPo(hecCHOHAIbHOW OpUEHTALNH;

8) cenepuposanue unieit u onpeneneHue cpeiCcTB, HEOOXOIMMBIX IS UX PEaIU3alHHY.
l11. IIpeomemnvie pesynomamer:

BbInyCKHUK HAY4YUTCSH:

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

® OIUCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, FA3000Pa3HBIX BEIIECTB, BBIICISS UX CYIIICCTBCHHBIC IIPU3HAKH;

® PacCKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI «aTOM», «MOJIEKYIay, «XUMHYECKHUH II€MEHT, «IIPOCTOE BEILIECTBOY,
«CIJI0)KHOE BEIIIECTBOY, «BAJICHTHOCTDY, «XUMUYECKASI PEAKIIUS», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

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

® pa3IMYaTh XUMUUYECKHE U (PU3UUECKUE SIBICHUS;

® HA3bIBATh XUMUYECKUE DJICMEHTHI,

® ONpEeIeNsITh COCTAaB BEIIECTB MO UX GopMyam;

® ONpENeNsITh BAJECHTHOCTh ATOMA AJIEMEHTA B COCIMHEHUSIX;

®  OMNpenensITh TUI XUMHUYECKUX PEaKIIHii;

® Ha3BIBATh NMPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUA;

®  BBIABJIATH IPU3HAKHU, CBUAETENCTBYIOIINE O MPOTEKAHUN XUMUYECKON PEaKIIMU ITPHU BBIMOJIHEHUN XUMHUYECKOTO OTIbITA;

® COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHECHUIA,

® COCTaBJIATh YPAaBHEHUSI XUMUUECKHUX PEAKIINIA,

e cobOmonaTh npaBuia 6e30macHol paboThl IPU MPOBEJCHUH OMBITOB;

® MOJH30BATHCS TAOOPATOPHBIM O0OPYIOBAHUEM H TTOCYIOM;

®  BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO H MOJISIPHYIO MAcChI BEIIIECTB;

®  BBIYHCISATH MACCOBYIO JIOJ0 XHMHUECKOTO dJIEMEHTa 10 GopMyIie COSTUHEHHUS;

®  BBIYHCIATH KOJIMYECTBO, 00BEM HIIM MAcCy BEIIECTBA M0 KOJIUYECTBY, 00BEMY, MAaCCE PEAareHTOB WU MPOAYKTOB PEAKIIUH;

® XapakTepu3oBaTh (HU3MYECKUE U XUMHUYECKUE CBOMCTBA MTPOCTHIX BEMIECTB: KUCIOPOa M BOJIOPO/IA;

® [I0Jy4aTbh, COOMPATh KHCIOPO U BOJOPOS;



pacIio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOL;

pacKphIBaTh CMbICII 3aKOHA ABOTapo;

PACKpBIBATH CMbICII IOHATUH «TEII0BOM 3 (eKT peakun», «MOJSPHBIA 00beM»;

XapakTepu3oBaTh (pu3nyuecKre 1 XUMUYECKHUE CBOMCTBA BOBI;

pacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIYHUCIIATH MACCOBYIO JI0JIIO PACTBOPEHHOIO BEILECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BELLECTB;

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

OIpeNieNATh IPUHAAJIEKHOCTh BEILIECTB K ONPEEICHHOMY KJacCy COeTUHEHUH;

COCTABIIATH (POPMYJIBI HEOPTAHUIECKUX COSIMHEHUI N3yYSHHBIX KIIACCOB;

IPOBOAMTDH OIbITHI, HOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA U3YUYEHHBIX KIAaCCOB HEOPTAHUYECKUX BEILIECTB;

pacrio3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U I1e104el 0 U3MEHEHHIO OKPACKU UHIMKATOPa;

XapaKTepU30BaTh B3aMMOCBSI3b MEX/Y KJ1acCaMU HEOPraHUYECKUX COECANHEHUN;

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

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XMMUYECKOT'0 3JIEMEHTa, HOMEPOB T'PYIIIBI U MEPHOJia B IEPUOANYECKOMN
cucteme /1. 1. Meneneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUSI aTOMOB, CBOIMCTB 3JIEMEHTOB B Mpeeax MajbIX MEPUOI0B U INIABHBIX MOATPYIIIL;
XapaKTepu30BaTh XMMHUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJbIUsl) HA OCHOBE UX IMOJIOKEHUS B ITeproauieckoit cucreme [1. U.
MeneneeBa 1 0cOOEHHOCTEH CTPOSHHSI UX aTOMOB;

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

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

XapaKkTeprU30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOIMCTB BEIIECTB OT TUIA KPUCTAIIIMUECKON PEIETKHY;

OTIpEeeNATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

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

pPacKpbIBaTh CMBICH MIOHATUHN «HMOH», «KATHOH», «QHUOHY, <«AJEKTPOJIUTBD), «HEIEKTPOJIUTHIY, «AIEKTPOIUTHYECKAS JUCCOLALIV,
«OKHCITUTEIbY, «CTENEHb OKUCIICHUS», KBOCCTAHOBUTEINbY, «OKUCICHHUE), «BOCCTAHOBJICHHEY;



®  ONpPEAENATh CTENEHb OKUCIEHUS aTOMA 3JIEMEHTA B COCIMHECHUY;

® PACKPBIBATH CMBICI TEOPUHU BJIEKTPOJIUTUYECKON UCCOLMALINY;

® COCTaBJIATh YPaBHEHUS dJEKTPOJIUTUYECKON JUCCOIUALUHU KUCIIOT, LIEJI0UYEH, COJIEH;

® OOBSICHATH CYIIHOCTb MPOIIECCa IEKTPOTUTHICCKON JUCCOIMAIINH U PEAKIINI HOHHOTO OOMEHA;

® COCTaBJIATH MOJHBIC U COKpANIEHHBIC HOHHBIC YPAaBHEHUS PEaKIuii OOMeHa,

® OmpeleNsTh BO3MOXHOCTh IPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa;

® [IPUBOJHUTH PEAKLIHH, IOJTBEPKAAIOIIME KAUYECTBEHHBIN COCTaB PA3JIMYHbIX BEILIECTB;

®  ONpEeAeNsaTh OKUCIUTEIb U BOCCTAHOBUTEID;

® COCTaBJIAITb YPaBHEHHUS OKHCIIUTEIbHO -BOCCTAHOBUTENIbHBIX PEAKIUH;

e Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKON peaKInH;

e Iaccu(UIUPOBATh XMUMHUYCCKUE PEAKIIMH 110 PA3IUIHBIM MPU3HAKAM;

®  XapaKTepU30BaTh B3aMMOCBS3b MEXK]Y COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJUIOB;

® [POBOJUTH OMBITHI IO MOJYYEHHUIO, COOMPAHUIO U U3YUYECHUIO XMMHUECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOro ra3a, aMMHUaKa;

® pacro3HaBaTh OMBITHBIM MTYTEM ra3000pa3HbIC BEIIECTBA: YIICKUCIBIN ra3 1 aMMHAK;

®  XapakTEepHU30BATh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMHU METAILJIOB;

e Ha3bIBaTh OpraHHUYECKHE BEIIeCTBa MO UX (hopMyIe: MeTaH, 3TaH, STUJIEH, METaHOJI, 3TaHOII, TTTUIEPUH, YKCYCHAs KUCIIOTa,
aMUHOYKCYCHasi KUCIIOTa, CT€ApPUHOBAs KMCIIOTA, OJIEMHOBAsI KMCIIOTA, TJIF0K03a;

® OILICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH Cpe/ibl HA OPTraHU3M YeJIOBEKa;

® TPaMOTHO OOpaIaThcs ¢ BEIIECTBAMHU B TOBCEIHEBHOM KU3HH,

® ONpeAensaTh BO3MOXHOCTb MPOTEKAHUS PEAKIIUI HEKOTOPBIX MPEICTaBUTEIEH OPTraHMYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM,
METaJJIaMH, OCHOBaHUSMHU, TAJIOTEHAMM.

BbIHyCKHl/IK MOJYYUT BO3ZMOKHOCTD HAYYUTHCH:

*  gblIOBU2AMD U npoeepintb IKCNEPUMERMAIbHO cUnone3bl O XUMUYECKUX ceolicmeax eeuiecne Ha OCHogse Ux cocmasa U Cmpoerus, ux
cnocobnocmu eCmynantb 6 XumMuuyecKkue peakyuu, o xapakmepe u npodykmax PA3TUYHbIX XUMUYECKUX peakuuﬁ;

¢ Xapakmepuzosambuv eeujecmed no cocmaesy, CmpoeHuro u ceolicmeam, ycmarasiauearom I’lpulluHHO'CJleaCWLBeHHble C6A3U Meofcdy
OaHHbLIMU xapakmepucmukamu eeujecmaed,

¢ cocmasiameb MOJEK)IAPHbIE U NOJIHblE UOHHbIE YPABHEHUA NO COKpaWéHHblM UOHHbIM YPAGHEHUAM,



® NPOSHO3UPOBAMb CnocooHOCMb seulecmea nposeiAintb OKUCJIUumenbrHble Uil 60CCMaHoeUmellbHble ceolicmaa C yuemom cmenenetl
OKUCJIEHUA 2]1EMEHMO08, SXOO}IM/;MX 8 e2o cocmdas,

¢ cocmasiisimb YpAasHEeHUs peakuuﬁ, coomeemcmeyroumux noc1e008amenbHOCmu npeepameyuﬁ Heopecanu4ecKux eewecme pasiluvdHblx
Kjlaccos,

* gbIOBUCAMb U npoeepAntb IKCNEPUMERMAIbHO cUNOnie3sbl 0 pe3ylbmamax 6030elicmeust Pasiuvyrnblx qbakmopoe HA U3MeHeHUue cKkopocmu
XUMUYECKOU peakyuu,

*  UCNOBL308aMb NPUOOPEMEHHBIE 3HAHUS OISl IKOLOUYECKU 2PAMOMHO20 NOBEOeHUsl 8 OKpYcarowel cpeoe;

®  UCnoavb308ambs I’lpu06p€MéHHbl€ Kjllo4esble KomMnemeryuu npu 6blnOJIHEHUU NPOEKMOE Myl{€6H0'LlCC]l€006am€]leKuX 3a0a4 no
U3yuernuro ceoﬁcm&‘, cnoco6oé noJjy4eHus u pacno3snasanusl eewecmae,

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMULECKUX NPOYeCCax,
*  KpUmuyecku OmHOCUMbCA K NCeBOOHAYUHOU UHDOpMayul, HedoOPOCOBeCMHOT peKilame 8 CPedCmeax Macco8ou unpopmayuu;
* 0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL NO XUMUU OJisl NPAKMUYECKOU 0esImelbHOCMU Yel08eKa;

* co30aiom mooenu u cxemvl OJisl peuteHus Yy4eOHbIX U RO3HABAMENbHBIX 3A0ay, NOHUMAMb HEOOX0OUMOCHb COOII00eHUs NPEONUCAHULL,
npeonazaemvlx 8 UHCMPYKYUAX NO UCHONIb30BAHUIO JIeKAPCME, CPedCcma Oblmo6ol Xumuu u op.



MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM IIJIAHE

@DenepanbHbIi rOCy1apCTBEHHBI 00pa3oBaTEeNbHBIN CTAaHAAPT MPeIyCMaTPUBACT U3yYCHHUE Kypca XUMHUH B OCHOBHOW MIKOJE KaK COCTaBHOM
4acTH NpeIMeTHOHN o6sacTu «EcTecTBeHHOHAayUYHbIE IPEIMETBI».

Kypc xumuu B 8—9 kiaccax paccunmrtaH Ha 24aca B Henemo B o0beme 140 yueOHBIX yacoB. M3ydeHue 3TOro Kypca AaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM ILKOJIBI ycrienHo caath OI'D mo Xumuu Kak rnpeamera no Belioopy.

[Ipennaraemslii Kypc, XOTS M1 HOCUT OOLIEKYIbTYPHBINA XapaKkTep U HE CTaBHUT 337a4y Npo(ecCHOHAIBHOM MOArOTOBKH 00yYaroImuXxcs, TeM He
MeHee, II03BOJISIET UM ONPEAETUTHCA C BBIOOPOM Mpoduist 00ydeHus B cTapliel HIKoJe.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumusa. 8 knaccy

1. Tabpuensua O. C. Xumus. 8 kiacc: yaeOHUK 151 odmeoopazoBarenbHbix opranusanuii / O. C. IN'abpuensH, U. I'. Octpoymos, C. A. Cragkos.
— M.: Ilpocsemenue, 2019

2. Taopuenssa O. C. Xumusa. Meroauueckoe mocobue s 8 kiacca ydeOHoe mocoOme uisi oOmeoOpa3oBarenbHbix opranm3anuii / O. C.
I'abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Tabpuensn O. C. Xumus. COopHUK 3a7au W ynpaxHeHHil. 8 kiacc: ydeOHoe mocobue i obmeodpazoBatenbHbix opranusanuii/ O. C.
INabpuensn, U. B. Tpurybuak M.: [Ipocsemenue, 2019

4. Tabpuensn O. C. Xwumusa. Terpagp a1 17a00OpaTOPHBIX ONBITOB M INpakTHUeCKuX paboT. 8 Kkiacc: ydyeOHoe mocobue s
obmmeoOpa3zoBatenbHbIx opranuzanuit / C. ['abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

5. Taopuensa O. C. Xumus. Pabouas Terpaab. 8 kiacc: yuyeObHoe mocobue st oomeodpazoBatenbubix opranusanuii / O. C. Tabpuensa, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumusa. 9 knaccy

1. Tabpuensu O. C. Xumus. 9 xiace : yaeOHHK i o0nieoOpazoBarenbHblx opranusanuii / O.  C. Tabpuensn, M. I'. Octpoymor, C. A.
Cnanxos. — M.: IIpocsemenue, 2019

2. Tabpuensn O. C. Xumusa. Meroandeckoe nocodue g 9 knacca: yued. mocobue s obmeodpazoBarensHbix opranusanuii / O. C. ['abpuensH,
U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpoceemenune, 2019

3. Tabpuensu O. C. Xumus. COOpHMK 3a/1ad U yHOpaxHeHuH. 9 kiacc : yuyeObHoe mocobue st obuieobpaszoBarenbHbIXx opranuzamuit/ O. C.
I'abpuensa, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

4. Tabpuensa O. C. Xwmumsa. Terpamp s 17aOOpaTOPHBIX ONBITOB M TMPAKTHUYECKUX pabor. 9 kimacc : ydeOHOe mocolOme uis
oOmieoOpa3zoBarenbHbix opranuzauuii /O. C. I'abpuensn, . B. Akcénosa, U. I'. Octpoymos. — M.: [Ipocsenienue, 2019

5. Taopuensa O. C. Xumus. Pabouas teTpans. 9 kiacc : yaeOHOE mocodue st odnieoopazoBarenbHbIx opranusanuii / O. C. ['abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnwie cpeocmea
NHuTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpUKH: COBETH aOUTYPUEHTY, YUUTEIIO XUMHH, CIIPABOYHUK (0YEHB OOJIbIIas 1o100pKa TabauIl 1
CIPAaBOYHBIX MATEPUAIIOB), BECEIasi XUMUsI, HOBOCTH, OJMMITHAIbI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEICHHIA).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3Hb» MOHATHO M 3aHUMATEIHHO PACCKa3bIBaE€T 000 BCEM MHTEPECHOM, YTO MPOUCXOHUT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHbIi KypHaAT «XUMUKHA U XHMHSD», B KOTOPOM IPEACTABICHO MHOYKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOI HH(OPMAIINH, TIO3BOJISIONICH YBIICYh YUCHUKOB SKCIIEPUMEHTAIHHON YaCThIO MTPEIMETA.
. http://c-books.narod.ru BceBo3moskHas tuTeparypa o XHUMHUH.
. http://www.drofa-ventana.ru M3BecTHOe M31aTeNbCTBO Y4eOHOI auTepaTyphl. HOBUHKH HAy4HO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT I10 XUMHUH.
. http://1september.ru XKypHan mist yaureneit 1 He TOJIBKO. bosbioe konmnyecTBo paboT yYSHHKOB, B TOM YHCIIE M UCCIIEA0BATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTA CO CChUIKAMU Ha 00pa30BaTeNbHbIE CAaUThI IO XUMUH.
. www.periodictable.ru COOpHUK cTaTell 0 XUMHUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBIN HKCIIEPUMEHTOM
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Ka.]'leH)IapHO- TEMATHIECCKOEC IIJIAHUPOBAHUE

8 kJi1ace
Ne Hara Tema ypoka dopma Buabl yueOHO# qeiTeJIbHOCTH
n/n Ilnan dakTt OpraHu3anumn
ypoKa
HavyanbHble NOHATHS U 3aKOHBI XUMHUH (21 1)
1 ITpenmer xumuun. Pons xumnn Ypok ycBoeHus OOBACHSIOT, YTO NPEAMETOM U3YyUCHUS XUMUU SBIISIOTCS
B )KM3HU YEJIOBEKA HOBBIX 3HAHUI BELIECTBA, UX CBOWCTBA U UX IpeBpauieHus. Paznuyator Tena u
BELIECTBA, BELIECTBA U MAaTEPHUAJIbl. Y CTAHABJIMBAIOT IPUYMHHO-
CJIE/ICTBEHHBIE CBSA3H MEXK/y CBOMCTBAMM BEILLIECTB U UX
IIPUMEHEHUEM
XapakTepusyroT MOJIOKUTEIbHYIO U OTPULATENIbHYIO POJIb XUMUU
B )KM3HU COBPEMEHHOT0 00IIeCTBa.
ApPryMEHTHPYIOT CBOE OTHOIIEHUE K XeMO(pmiImu 1 xeMohoOuu.
2 MeToapl n3y4eHHs] XUMUU VYpok ycBoeHus XapakTepus3yloT OCHOBHBIE METOAbI H3Y4YEHMsS] E€CTECTBEHHO-
HOBBIX 3HAHUI HAyYHBIX JUCLHUIUIMH.
IIpuBomAT mnpuMepbl  MaTepUANbHBIX M 3HAKOBBIX WM
CHUMBOJIBHBIX MOJIEJICH, HCHOJB3YeMBIX Ha ypokax (usukw,
Oouonoruu u reorpaduu.
Cobupator 00BbEMHBIE M IIAPOCTEPKHEBBIE MOJEIN HEKOTOPBIX
XMMHUYECKHX BEIIECTB
3 ArperaTHble COCTOSIHUS Ypok ycBoeHus PasznuyaroT Tpu arperaTHbIX COCTOSIHUSI BEILIECTBA.
BELIECTB HOBBIX 3HAHUI VY cTaHaBIMBAIOT B3aUMOCBSI3U MEX/ly HUMH Ha OCHOBE B3aHMHBIX
IIEPEXO/I0B.
NmriocTpupyroT 3TH IEPEXObI IPUMEPAMH.
HabmroaroT XuMHUeCKUi SKCIIEPUMEHT U 0elarom BbIBOJIBI Ha
OCHOBE HaOJIOJICHUI
4 IT. p Ne 1 «3HakoMCTBO € VYpoK - mpakTUKyM | BBINOJHSIOT MpOoCTeHie MaHUITYIISIUH € J1Ja00OpaTOPHBIM
1a00paTOPHBIM 0o0opynoBaHuEM: C TaOOPaTOPHBIM IITATUBOM, CO CIIUPTOBKOM
obopynosanuem. [Ipasuna Th OdopMIIAIOT OTYET O IPOJIeTaHHON paboTe
mpu paboTe B KaOWHETe
XUMHUN
5 ®usnyecKue sIBJICHUS B Komb6unupoBanusiii | Pasnuyator Qusnueckue u XUMHUECKUE SBJICHUS, YUCThIE
XUMHUHI YPOK BerlecTBa U cMecu. Kimaccuumupyror cmecu.

IIpuBOIAT mpHUMEPHI CMECEN PA3ITMYHOIO arperaTHOro




COCTOSTHUS. Y CTaHABIMBAIOT IPUYUHHO-CJIE/ICTBEHHBIE CBA3U
MEXIY PU3NYECKUMHU CBOMCTBAMHU BEIIECTB CMECH U CITIOCOOAMHU
uX pazfeneHus. Pa3nuyaroT ux, ONUCHIBAIOT U XapaKTEPU3YIOT
MPAKTUYECKOE 3HAUCHHUE.

I1.p.2 « Habmonenwue 3a
TOPSIIEN CBEUOI

VYpok - IpakTUKyM

PabGotaroT ¢ 1abopatopHbIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU
pubopamMu B COOTBETCTBHUH C IIPABUIIAMU TEXHHUKH
0€301acHOCTH.

BBbInmonHsAI0T npocTeiiime MaHUIYISIHUH € JTAO0PaTOPHBIM
000pYyJIOBaHUEM: C JIA0OPATOPHBIM IITATHBOM, CO CIIUPTOBKOM
OdopMIsIoT OTYET 0 TIpoAeTaHHON padoTe

[T.p.Ne 3 «AHanu3 MOYBHI»

YPOK - IPaKTUKYM

Paboratot ¢ mabopaTopHbIM 000PYZAOBAaHUEM U HarpeBaTeIbHBIMU
pudOpaMu B COOTBETCTBUU C MIPaBUJIaMHU TEXHUKHU
0€30MacHOCTH.

BrinonssioT npocreiiiume npuémMel 00paiieHust ¢ 1ab0paToOpHBIM
00opysoBaHHEM: BOPOHKOH, (PUIBLTPOM, CITUPTOBKOM.
HaGnromaror 3a cBOMCTBaMU BEIISCTB U SIBJICHUSIMH,
MIPOUCXOASAIINMU C BELIECTBAMHU.

OnuChIBalOT XUMUYECKHUHN KCIIEPUMEHT C TTIOMOIIBIO PYCCKOTO
(poaHOTO) S3bIKA U SA3bIKA XUMHH.

JlenaroT BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
yueHre. XUMUYECKHE
3JIEMEHTBI

Ypok ycBOeHHs
HOBBIX 3HAHUU

OOBACHAIOT YTO TAKOE XUMUYECKHUI 2TIEMEHT, aTOM, MOJIEKYJIa,
AJUTOTPOTINS, NOHBI.

PaznuuaroT mpocThie U CIIOKHBIE BEIIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHUSI. Ycmanasnusaiom
MPUYUHHO-CJIEACTBEHHBIE CBSI3M MEK]ly COCTABOM MOJIEKYI U
CBOMCTBAMH AJITIOTPOMHBIX MOAUDHUKAIINI KUCIOPO/Ia.
@OopMyIHPYIOT OCHOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUECHHS

3HaKH XUMHUYECKHX
OJICMCHTOB.

Ypoxk-uccienoBanue

Ha3piBatoT u 3anuchIBalOT 3HAKU XUMUYECKUX 3JIEMEHTOB.
XapaktepuzyroT HHGOPMAIINIO, KOTOPYIO HECYT 3HAKH
XUMHUYECKUX HJIEMEHTOB.

OOBACHSIOT 3TUMOJIOTUYECKHE Havala Ha3BaHUM XUMHUECKHUX
AJIEMEHTOB M X OTAEJIbHBIX TPYIIIL.
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[lepuoanueckas Tabnuia
XUMHUYECKUX d1eMeHToB /I, .

Menneneena.

Ypoxk-uccienoBanue

OnuChIBAIOT CTPYKTYPY TaOIUIIBI XUMHUECKHX demeHToB J[. 1.
MenneneeBa. PaznuyaroT KOpOTKONIEPUOIHBIN U
JUIMHHONIEpHOHBIN BapuaHThl [leprnonnueckoni cucrems! /1. M.




Menneneena

11 Xumuaeckue GopMyIibl Ypok ycBoeHus OToOpakaroT COCTaB BEIIECTB C MOMOIILI0 XUMUYECKUX (hopmyi.
HOBBIX 3HaAHUI PasznuyaroT unnekcel u kodddunrentsl. Haxomsat
12 Xumuueckue GopmyIisl Ypok-uccienoBaHue | OTHOCUTENBHYIO MOJIEKYJISPHYIO MAacCy BEIIECTBA U MAaCCOBYIO
JIOJIF0 XUMHYECKOT'0 3JIEMEHTA B COCAMHEHUU.
TpancnupyroT nHpOpMaIHio, KOTOPYIO HECYT XUMHUYECKHE
(hopMyIIBI
13 BayieHTHOCTB Ypok ycBoeHMs OOBSACHSIOT YTO TaKOE BaJICHTHOCTb. [IOHUMAIOT OTpa)keHHe
HOBBIX 3HaHUI MOPsI/IKA COEIMHEHHS] aTOMOB B MOJIEKYJIaX BEILECTB
14 BanentHocTb VPpOK-IIPakTUKYyM | TIOCPEACTBOM CTPYKTYPHBIX (hopMyIl. Ydarcsi cCOCTaBIATh
bopMyIbl COEAMHEHUN TIO BaJICHTHOCTH M OMPEIEIISITh
BAJICHTHOCTH 3JIEMEHTa 10 (popMyJie ero COeTMHEHUS
15 XHUMHUYECKUE PEAKIUU. O6o6maromuii ypok | XapakTepu3yroT XUMUYECKYIO PEaKIUIO U €€ YYaCTHUKOB
(peareHThI U MMPOAYKTHI PEAKIIUHN).
OnuchIBalOT MPU3HAKU U YCIOBUS TEUEHUS] XUMUUECKUX
peakiuii. PazinyaroT S5K30TepMUYECKHE U DHI0TCPMUUIECKHUE
peakuuu. COOTHOCAT pPEaKUUU FOPEHUs U HIK30TEPMUUYECKUE
peakuuu.

16 3aKoH COXpaHEHHUS MacChl Ypok ycBoeHUs DopMyIHPYIOT 3aKOH COXpaHEHUs1 Macchl BemiecTB. COCTaBIsAIOT
BeLIECTB. XUMHUUYECKHE HOBBIX 3HAHUHI Ha €r0 OCHOBE XMMUYECKHE YPaBHEHUs. TpaHCIUpPyOT
ypaBHEHHUS nH(pOpMaLIKI0, KOTOPYIO HECYT XUMUYECKUE YPABHEHHUSI.

17 XUMUYECKUE YPABHEHMUS VYPpoK -MpakTHKyM | DKCIEPUMEHTAIBHO OATBEPKIA0T CIIPABEUIMBOCTD 3aKOHA

COXPAHEHHsI MACCHI BEIIECTB

18 TUnbl XUMHYECKUX peaKLU: VYpok ycBoeHus Knaccupunupyror xuMudeckue peakluy 10 Npu3HaKy 4ucia u
COEIMHEHHE, PA3JIOKEHUE HOBBIX 3HaHUI COCTaBa PEAreHTOB U MIPOIYKTOB. XapaKTEPU3YIOT POJIb

19 TUnbl XUMHYECKUX pPEaKLIUM: VYPpoK -MpakTHKyM | KaTalu3aTopa B IPOTCKaHUHA XUMUYECKON PEaKIHH.
3aMelleHne, 0OMeH Ha6nronaroT u onmuchIBatOT XUMUYECKUN IKCTIEPUMEHT C

MIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU

20 [ToBTOpenue u 0606menue Templ| O6obmaroMil ypok | O000MIAIOT W CHCTEMATH3UPYIOT CBOM 3HAHUS 110 TEME:
«HawanbHbIe MOHATHS ¥ 3aKOHBI «HauanpHbIe OHATHUSA U 3aKOHBI XUMUWY. [IpuMeHsIOT Ha
XUMHHD) NPaKTHUKE paHee U3yYEeHHBIH MaTepHal, paboTas 1o IpyImnam ¢

3aIaHUSIMU PA3HOTO YPOBHS CIOKHOCTH

21 K.p.Ne 1 «Hauanbubie noustust u|  Ypok — koHTposst | [IpuMeHsoT Ha mpakTUKe paHee 3YYeHHbIN MaTepual, padoras




BaKOHBbI XUMHHN

3HAHUU
o0yyJaroumxcs

0 TPYIINaM ¢ 33JaHUSIMUA PA3HOTO YPOBHS CIIOKHOCTH,
BBITIOJHSIOT KOHTPOJBHYIO PaboTy.

Ba:kHeiinue NpeaACTABUTEC/IN HECOPraHUYECCKUX BECIECTB. KoaundyecTBeHHBbIE€ OTHOIIIEHHSI B XUMHUH (18 ‘l)

22

Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yoT 00bEMHYIO IOJTF0 KOMITOHEHTA TaKOW TTPUPOTHOM
ra30BOi CMECH, KaK BO3/yX, U PAaCCUUTHIBAIOT €€ 10 00bEMY ATOU
cMmecH. OnUChIBarOT 00BEMHBIN cocTaB aTMOCc(hepHOro BO3ayXa U
MOHMMAIOT 3HAYCHHE OCTOSIHCTBA ATOTO COCTAaBa YIS 3I0POBbSI
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Kucnopon

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepu3yrT 030H, KaK aJUIOTPOITHYIO MOIU(DHKAITHIO
kucioposa. OnuceiBaroT (hU3NYECKUE U XUMHUYECKHUE CBOWCTBA,
MOJIyYeHUE U MPUMEHEHHUE KUCIIOPO/Ia C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH.

VYcraHaBIMBalOT TPUYUMHHO-CIICACTBEHHBIEC CBSI3U MEKITY
(PM3UYECKUMHU CBOKMCTBAMH KHCIOPOAA B CIIOCO0AMH €T0
cobupanus. [IpoBoaT, HAOIIOAAIOT M OMMHMCHIBAIOT XUMUYSCKUH
AKCIIEPUMEHT I10 TIOJIYYCHHI0, COOMPAHUIO M PACIIO3HABAHHUIO
KHCJIOPO/JIa C COOIIOICHUEM MTPaBUII TEXHUKU O€30MaCHOCTH

24

I1. p.Ned «Ilonyuenue,
coOupaHue U pacrio3HaBaHHE
KHCIIOpOIa»

YpOK NpakTUKyM

PabGoTaroT ¢ 1abopatopHbIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU
npuOopaMy B COOTBETCTBUU C NPaBUIAMU TEXHUKHU
6e3omacHOCTH. BEIMOTHSIOT IpocTeiiime npuéMbl 0OpaIieHus ¢
nmabopaTOpHBIM 000PYI0BaHUEM: COOMpPATh IPUOOP ISt
MOJTyYEHUS Ta30B, MPOBEPSTH €r0 Ha TEPMETUYHOCTh U
WCIIOJIB30BAaTh ISl oJTydeHust Kuciaopoaa. CoOuparoT KHCIOPOT
METOJIOM BBITECHEHHI BO3/IyXa U pacro3HaroT ero. Habmogator
3a CBOMCTBaMU BCIHICCTB U ABJICHUAMU, MIPOUCXOJAIINMHU C
BeriecTBamMu. ONMUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POAHOTO) SI3bIKA H
s3pika XUMUU. COCTaBISIOT OTUET MO pe3yIbTaTaM MPOBEIECHHOTO
HKCIIEPUMEHTA

25

OKCcuabl

Ypoxk-uccienoBanue

Boiaensior cyuiecTBeHHbIE IPU3HAKU OKCHI0B. J[atoT Ha3BaHMs
OKCHJIOB 10 UX popmynaM. CocTaBisoT GOPMYIIbI OKCHIOB IO UX
Ha3BaHMSIM. XapaKTEpU3YIOT TaKUX MPEICTABUTENEH OKCHJIOB,
KaK BOJIa, YIJIEKHUCIIBbIN T'a3 ¥ HeralméHas u3BecTb

26

Bonopon

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepu3yrT COCTaB MOJIEKYIIbI, (PU3NUCCKHUE U XUMUUICCKUE
CBOWMCTBA, MOJYYEHUE U TPUMEHEHUE BOAOPO/Ia. Y CTAHABIUBAIOT




NPUYUHHO-CIICICTBEHHBIC CBA3U MEXKY (PHU3NUSCKIMHU
CBOICTBaMH U CIIOCOOAMU COOMPaHUs BOJIOPOAA, MEXKITY
XMMHUYECKHMMHU CBOMCTBAMH U €T0 PHUMEHCHUEM.

27

[Lp. No5 «Ilonyuenue,
coOMpaHue U pacrio3HaBaHUE
BOJIOPOJIa»

YpOoK-nIpakTUKyM

PaGorator ¢ nmabopaTopHbiM 000pyIOBaHUEM U
HarpeBaTebHBIMU MPUOOpPaMHU B COOTBETCTBHUHU C MTPaBHIIaMU
TEXHHUKHU 0€3011aCHOCTU. BBIMONMHSIIOT MPOCTEUIIHE TPUEMBI
oOparreHus ¢ 1abopaTopHbIM 000pYAOBaHUEM: COOUPATH TPHUOOP
JUTSI TIOJTYYCHHUS Ta30B, MIPOBEPATH €ro Ha TePMETHYHOCTD U
MCIIOJIb30BaTh AJIs MoJydeHus: Bojopoaa. CoOuparoT BOIOpOI
METOI0M BBITECHEHUS BO3/lyXa M pacro3HaroT ero. Habmonaror
3a CBOMCTBaMH BEIIECTB U SIBJICHUSIMH, IPOUCXOSIIUMHU C
BenecTBamMu. ONMUCHIBAIOT XUMUYECKUN IKCIICPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKa U
si3pIKa XUMUU. COCTaBISIOT OTUYET 1O Pe3yIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA

28

Kucnotsl

Ypok ycBoeHUs
HOBBIX 3HAHUU

AHaTM3UPYIOT COCTaB KUCIOT. Pacmmo3HaroT KUCIOTHI ¢ ITOMOIIBIO
WHIUKATOPOB.  XapaKTepU3YIOT  APEIACTABUTENICH  KHUCJIOT:
COJISIHYIO M CEepHYK.  XapaKTepu3yloT  pPacTBOPUMOCTH
COCTMHCHUH C TTOMOIIIBIO TAOJIHIIBI PACTBOPUMOCTH.
YcranaBiuBaoT MPUYIUHHO-CJIICACTBCHHBIC CBs3H1 MCXKOY
CBOICTBAMH COJSHOM UM CEpPHOM KHUCIOT M OO0JacTsIMH UX
MMPUMCHCHUS.

29

Conn

Ypoxk-uccienoBanue

XapakTepu3yloT COJIM Kak NPOAYKTHI 3aMELIEHUs BOJIOpOJa B
KHCJIIOTE Ha MeTaUl. 3amuchiBaloT (OPMYJBl  COJIeH 1O
BasleHTHOCTH. Ha3piBaroT conm o opmymnam.

Hcnonp3ytoT TaOdaMIy pacTBOPUMOCTH Ui XapaKTEPUCTUKH
cBOMCTB conel. [IpoBoasT pacuérsl o hopMynam coseit

30

KomnmuectBo BemiecTsa

Ypoxk-uccienoBanue

OOBACHSIOT YTO TaKOE KOJUYECTBO B€IICCTBA, MOJIb, ITIOCTOSIHHAaA
ABOl"aI[pO, MOJIIpHasA Macca.

31

Pemenue pacueTHbIxX 3a1a4

Ypok- IpakTUKyM

Pemaror 3amauym ¢ UCIIOIB30BAHUEM IIOHITHUI «KOJIHYECTBO
BEIIIECTBA», «MOJISIPHAs MAccay, «IOCTOSIHHAasE ABOTaJIpo

32

MounsipHblii 00beM
ra3o00pa3HbIX BEUIECTB

VYpok ycBoeHus
HOBBIX 3HAaHUN

OOBACHSAIOT YTO TaKOE€ MOJISIPHBIN 00bEM ra3oB, HOpMaJIbHbIE
ycioBus. PemaroT 3a1aun ¢ UCIOJIb30BaHUEM MTOHATUI
«KOJIMYECTBO BELIECTBA», «MOJISIPHASI MAccay, «MOJISIPHBIA 00BEM
ra3oBy, «IIOCTOSIHHAas: ABOTaapo».

33

PacuéTel M0 XUMUYECKUM

Ypok ycBOeHUS

XapakTepu3yrT KOJIMYECTBEHHYIO CTOPOHY XUMHUYECKHUX




ypaBHEHUSM HOBBIX 3HAHUN 00BEKTOB M MpOIIecCcoB. PemaroT 3a1a4u ¢ HCIOIB30BaHUEM
34 PacuéTsl Mo XUMUYECKUM VYPOK - MPaKTUKYM | IOHATUHN «KOJINYECTBO BELUIECTBAY», KMOJIIPHAS Maccay,
YpaBHEHUSIM «MOJISIPHBIM 00BEM T'a30B», «IIOCTOSIHHASL ABOTaIpO»

35 Bona. OcHoBaHus VYpoxk-uccienopanue | OOBACHSIOT YTO TAKOE «OCHOBAHUS, «IIETOUMN», «KAaUeCTBCHHAS
peaxkuusy, «uHauKarop». KinaccuguuupyroT ocHOBaHHS 110
pacTBOpUMOCTH B Bojie. OnpeensitoT MpUHAAIEKHOCTH
HEOpPraHMYECKUX BEIIECTB K KJIACCYy OCHOBAaHUU 10 (hopmyrie.
XapakTepu3yrT CBOMCTBA OTAEIbHBIX IPEACTABUTEIICH
ocHOBaHUH. Mcnonp3yroT Ta0iuily paCTBOPUMOCTH JUIS
OIpEENICHUs] PACTBOPUMOCTH OCHOBAHUIM.

36 PactBopbl. MaccoBas 1oiis VYpok perieHus OOBACHAIOT YTO TAKOE «MACCOBast IOJIsl PACTBOPEHHOTO

pacTBOPEHHOTO BEIIECTBA 3a7a4 BEILIECTBA». Y CTAaHABIMBAIOT AHAJIOTUH C 0OBEMHOMN J0JIeH
KOMITOHEHTOB T'a30BOM cMecH. PernaroT 3a1auu ¢ UCTOIb30BaHHEM
MIOHATHUI «MaccoBast OIS 3JIEMEHTA B BELIECTBEY», «MaCCOBast
JIOJIsl PACTBOPEHHOT'O BEIIECTBAY, «00BEMHAs J10JIs ra3000pa3HOro
BEIIECTBAY
37 [T.p. Ne 6 «IIpuroroBnenue VYpoxk - npaktukym | PaGoTator ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBATEIbHBIMU
pacTBopa ¢ 3aJlaHHOM npuOopaMu B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
MacCOBOM A0JeN 0e30macHOCTH. BBIMOMHAIOT mpocTeiiine npueMsl 00palieHus ¢
PacTBOPEHHOI'0 BEILIECTBA » 71a00paTOPHBIM 000PYIOBAaHUEM: C MEPHBIM LIMJIMHIPOM, C
Becamu. HaOmrogaroT 3a cBOMCTBaMU BEIIECTB U SIBJICHUSIMH,
IPOUCXOAIINMU C BenlecTBaMH. ONMUCHIBAIOT KCHEPUMEHT C
MTOMOIIbIO €ECTECTBEHHOTI'O (PYCCKOTO UJIM POJIHOTIO0) SI3bIKa U
s3bika XUMUU. COCTaBISIOT OTYETHI IO PE3yIbTaTaM
MIPOBEIEHHOTO YKCIIEPUMEHTA
38 O60061mmenne u cucreMatuzanus | O6o0maromuii ypok | O0600IIAI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
3HaHMU 10 TeMe: «BaxxHenmue «BakHelIe IpeIcTaBUTENId HEOPIraHMYECKUX BEIIECTB.
HPEACTaBUTEIN KonnuecTBeHHBIE OTHOLIEHHS B XUMUW». [ [pUMeEHAIOT Ha
HCOPraHWvCCKUX BCIICCTB. IPaKTHKE PaHee U3YYeHHBIH MaTepual, paboTas o IPYIIIaM C
KonndecTBeHHBIE OTHOIICHUS B
3aJJaHUSMU PAa3HOTO YPOBHSI CJIOKHOCTH
XUMHUI
39 K.p.Ne2 mo Teme: «Baxueiimme | Ypok — koHTponsi | [I[puMeHSIOT Ha MpakTUKE paHee W3YUeHHBIN MaTepual, padoras

npeaACTaBUTCIIN

HCOPTraHNYCCKUX BCILCCTB.

3HAHUH

0 TPYIIIaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIO)KHOCTH,
BBHITIOJTHSIOT KOHTPOJBHYIO PaboTy.




KommyecTBeHHBIE OTHOIICHUS B
XUMHW

OCHOBHbBIE KJIACCHI HECOPIraHNIECCKUX

coequHenuii (10 v)
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Okcuapl: Ki1accupukamms u
CBOMCTBA

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHAIOT YTO TAaKOE HECOJICOOPA3YIOUINE OKCU/IBI,
cosieo0pa3yroIIue OKCUIbI, OCHOBHBIC OKCHUJIBI, KHCIIOTHBIS
OKCcUbl. XapaKTepU3yloT 00II1e XUMHUECKHUE CBOICTBA
cosieo0pa3yrIIUX OKCUIOB (KUCIOTHBIX B OCHOBHBIX )
CocCTaBIIOT YpaBHEHUS PEAKIUi C y4aCTHEM OKCHJIOB.
Habmo1at0T 1 ONMUCHIBAIOT PEAKIMH C y4aCTHEM OKCHIIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
S3bIKA XUMHUU. HpOBOII)IT OIIBITHI, IIOATBCPKAAIOIIUC
XMMHUYECKHE CBOMCTBA OKCUIOB C COOIOICHUEM MPaBUII TEXHUKHU
0€301acHOCTH

41

OcHoBanwust: Kiaccuukanus u
CBOMCTBa

Ypoxk-uccienoBanue

CocCTaBisAI0T ypaBHEHHUS PEAKIIUMA C Y4aCTHEM OCHOBAHHUM.
Ha6nronaroT u onuChIBaIOT PEaKIMK ¢ Y9aCTHEM KUCIIOT ¢
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOT'O MJIM POJIHOTO) SI3bIKA U
si3blka XUMUU. [IpOBOJSAT ONBITHI, MOITBEPKAALOIINE
XUMUYECKHE CBOMCTBA OCHOBAHMM, C COOJIIOICHUEM MPABIII
TEXHUKH 0€30MMacHOCTH

42

Kucnotsl. Knaccuduxanms
KHCJIOT

Ypok ycBoeHUs
HOBBIX 3HAaHUN

43

CBoiicTBa KHACIIOT

KomM6unmnpoBaHHbIi
YPOK

XapakTepus3yrT 00II1e XUMHUYECKHUE CBONCTBA KUCIIOT
CocCTaBIsAIOT ypaBHEHHUS PEAKINI C y4aCTUEM KUCIIOT.
Habmro1atoT 1 ONuChIBalOT peaklMy ¢ y4aCTHEM KHUCIIOT €
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U
SI3bIKa XUMUU.

[IpoBOZAT ONBITHI, MOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJII0/IEHNEM MPAaBUJI TEXHUKU O€30MaCHOCTH

44

Knaccudukanus conei

Ypok ycBoeHUs
HOBBIX 3HAHUU

PaziauyaroT oHATHS «CPCOAHUC COJIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN).

45

CBoJicTBa cojiei

KomM6uHnpoBaHHbIi
YPOK

XapakTepu3yrT O0IIHe XUMHUIECKHE CBONCTBA COJICH.
CocTaBIIOT ypaBHEHUS peakIuil ¢ yuactueM cojeil. Habmomarot
Y OMHCHIBAIOT PEAKIIMH C YYACTHEM COJIEH C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WUJITM POJTHOTO) SI3bIKA U SI3bIKA XUMUH.




[TpoBOAAT OMBITHI, TOATBEPKIAIONINE XUMUYECKUE CBOWCTBA
coJieit ¢ coOII0ICHUEM MPABUIT TEXHUKU OE30MMaCHOCTH

46 I'eneTndeckas CBA3b MEKIY Ypok ycBoeHMs XapakTepusyroT MOHATHE «T€HETUYECKUH psay. NurocTpupyror
KJIacCaMU HEOPTaHUYECKHUX HOBBIX 3HAHUM IeHETHYECKYIO B3aMMOCBS3b MEX/y BEIIECTBAMMU:
BELIECTB IIPOCTOE BELIECTBO — OKCHUJ — IMAPOKCU] — COJIb.
3anuchIBalOT YPABHEHUS peakluil, COOTBETCTBYIOIUX
MOCJIEIOBATEIBbHOCTH («IEMOYKE») MIPEBPAIICHUI
HEOPraHMYECKUX BELIECTB Pa3JINYHBIX KJIACCOB.
47 IL.p. Ne 7 Pemienue Ypok - mpakTHKyM | Ydarcs oOparmarthes ¢ 1adopaTopHbIM 000pyI0BaHUEM U
9KCHEPUMEHTAIbHBIX 33134 110 HarpeBaTelbHBIMU IPUOOPaMU B COOTBETCTBUH € IIPaBUIAMU
TeMe « OCHOBHBIE KJIacChl TEXHUKH 0€30MaCHOCTH, PACIIO3HABAaTh HEKOTOPHIE AaHUOHBI U
HEOPraHMYeCKUuX KaTtuoHbl. HabnronatoT cBOWCTBA 31€KTPOIUTOB U IPOUCXOASIIHE
COEIMHEHUII» ¢ HUMH siBiieHUs. HabmioaaoT 1 ONUChIBAIOT peakluu ¢ y4acTUeM
AJIEKTPOJIUTOB C HOMOILBIO €CTECTBEHHOT'O (PYCCKOI0 MU
POJIHOTO) sA3bIKA U SA3bIKa XUMHUU. DOPMYIUPYIOT BBIBOJIBI 110
pe3yabTaTaM NPOBEJEHHOI0 SKCIIEPUMEHTA
48 O60061eHue u cucreMatuzauus | O6oOuaromuii ypok | O600IIAI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
3HaHUi 10 TemMe: «OCHOBHBIE «OCHOBHBIE KJIACCHI HEOPTAHUYECKHMX COEMHEHUI». [IpUMeHsIOT
KIacChl HCOPTAHMHCCKUX Ha MpaKTUKE paHee U3yYeHHBIH MaTepuai, paboTas Mo rpymniam ¢
COCUHCHUID) 3aJIaHUSIMH PA3HOTO YPOBHS CIIOKHOCTH
49 K.p. Ne3 no reme: VYpok — koHTpoast | [IpuMeHsIOT Ha pakTHKe paHee U3y4eHHbI MaTepual, paboTas
«OCHOBHBIE KJIaCChI 0 TPYIIAaM C 3a/laHUusIMU Pa3HOTO YPOBHS CII0)KHOCTH,
HEOPraHMYeCKUX BBINOJIHSAIOT KOHTPOJIBHYIO PadoTy.
COCTUHEHUIN)
Ilepnoanyecknii 3axoH u Ilepuonnyeckas cucreMa xumuieckux djaeMeHToB /[. M. MengeseeBa u crpoenue atoma (8 1)
50 EcrecTBeHHBIE CEMENCTBA VYpok ycBoeHus | OOBSCHSIOT NMPU3HAKU, IO3BOJIAIOIINE OOBEIUHATH IPYIIIbI

XUMHYECKHX DJIEMEHTOB.
AmMdoTepHOCTh

HOBBIX 3HAaHUN

XUMHUYECKUX JJIEMEHTOB B €CTECTBEHHBIE CEMEWCTBA.
PackppIBatoT XUMHUYECKUH CMBICH (3TUMOJIOTHIO) Ha3BaHUI
€CTECTBEHHBIX CEMEUCTB

ApryMEHTHPYIOT OTHOCHUTEJIBHOCTh Ha3BaHUS «MHEPTHBIE I'a3bl»
OOBACHSIOT YTO Takoe «amQoTepHble coeaAnHeHus». Habmonator
Y OIIMCBIBAIOT PEAKIIUN MEXKy BEIIECTBAMU C ITOMOIIBIO
pYyCcCKOro (poAHOro) sI3bIKa U A3bIKa XUMUHU. XapaKTEPU3YIOT
JIBOMCTBEHHBIN XapakTepe CBONCTB aM(POTEPHBIX OKCUJIOB U




TUAPOKCHIOB. [IpOBOMIAT OMBITHI TIO MOTYYEHUIO U
MOATBEPIKICHUIO XUMHUECKHX CBOMCTB aM(OTEPHBIX OKCHIOB H
THAPOKCHJIOB C COOJIIOICHUEM MPABHII TEXHUKHA O€30ITaCHOCTH.

ol Otkpeitue . U. Ypok ycBoeHus Pa3nmuyaroT ecTecTBEHHYIO M HCKYCCTBEHHYIO KITacCHU(DUKAITHH.
MenneneeBeiM HOBBIX 3HAHUHI Aprymentupyror otHeceHue [lepuoaudeckoro 3akoHa K
[Iepuoanueckoro 3akoHa €CTEeCTBEHHOH Kiaccudukanuu. MoaeaupyoT XUMHYECKUE
3aKOHOMEPHOCTH C BBIIECICHUEM CYILECTBEHHBIX XapaKTEPUCTHK
00BEKTa U TPEACTABICHUEM UX B IPOCTPAHCTBEHHO-TPahUIECKOM
WJIH 3HAaKOBO-CUMBOJIMYECKOU opme
52 OcHOBHBIE CBEIEHUS O Ypok ycBoeHusi | OOBSCHSIOT YTO TAKOE KIIPOTOHY», KHEUTPOHY, «IIICKTPOHY,
CTPOEHHUH aTOMOB. HOBBIX 3HAHUHI «XUMHYECKHUH 3JIEMEHT», «MacCOBOM 4nCI0». ONKUCHIBAIOT
CTPOEHHME s/1pa aToMa ucnoib3ys [lepuoandeckyro cucreMy
xumuueckux sneMeHToB . M. Menaeneesa. [lomyuaror
MH(}OPMALIKIO 110 XUMUU U3 PA3JINYHBIX HCTOYHUKOB,
AHAJIM3UPYIOT €€.

53 CtpoeHue 371eKTPOHHBIX Ypok- OOBSCHSIOT YTO TAKOE JICKTPOHHBINA CIIOW WIJIA SHEPTeTHUSCKUAN
YPOBHEHN aTOMOB XUMUYECKUX HCCIIEJOBAaHKE ypoBeHb. COCTaBIIAIOT CXEMBI PACIIPENEICHUS JIEKTPOHOB I10
anemeHToB Ne«Nel-20 B AIIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOI 000JI0UKe
tabmuue J[. 1. Menaeneena.

54 [Tepuonnueckuii 3aKOH Ypok- PackppiBatOT (pu3HUECKUil CMBICI: TTOPSIAKOBOTO HOMEpa
. 1. MenieneeBa u CTpOECHUE HCCIIEJOBaHKE XMMHUYECKOTO 3JIEMEHTA, HOMEPA NIEPUOA U HOMEPA TPYIIIIHIL.
aToMa OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHMSI METAJUIMYECKUX U

HEMETAJIIMYECKUX CBOMCTB XUMUYECKHUX AIEMEHTOB M UX
COEJIMHEHUH B epuoJiax U rpynmnax

55 XapakTepucTuKa XUMHYECKOTO Ypok- XapakTepu3yloT XUMUIECKHE dJIEMEHTHI | —3-T0 MepHoI0B MO MX
2JIEMEHTA Ha OCHOBAHHUHU €0 UCCIIEIOBaHKE I0JIO’KEHHUIO B [leproaudeckoil cuCTeMe XMMHUYECKHUX DJIEMEHTOB
nonoxenus B [lepnoanaeckoi . . MenneneeBa. ApryMEeHTUPYIOT CBOWCTBA OKCUIOB U
cUcCTeMe T'MJIPOKCHIOB METAJIJIOB U HEMETAIIIIOB ITOCPEJCTBOM YpPaBHEHUN

56 XapakTepucTuKa XUMHYECKOTO YPOK-TIPaKTUKYM | PEaKIHH
3JIEMEHTA Ha OCHOBAHUHU €0
nonoxeHnus B [lepnoandeckoi
cUCTEME

57 3nauenue [lepuonnueckoro Ypok- OnpenensttoT UCTOYHUKH XuMHUYeckoi nHpopmarun. [lomyyaror
3akoHa ¥ lleprnognyeckon HCCIEA0BaHUE HE00X0IUMYI0 HH(OPMAIIHIO U3 PAa3INYHBIX HCTOUHUKOB,

CUCTCMBI XUMHNYCCKHUX

aHATM3UPYIOT €€, 0popMIISIOT MH(OPMAITMOHHBIN MPOJYKT,




anemenToB JI. Y. MenaeneeBa

MPE3EHTYIOT €ro, BeAyT Hay4HYIO AUCKYCCHIO, OTCTaUBaIOT
CBOIO TOUKY 3pPEHHUS

Xumuueckas CBsi3b. OKHCIAUTEIHLHO-BOCCTAHOBHUTEIbHbIE PCaAaKIuU (ll ‘l)

58

HNonnasg xumudeckas CBI3b

Ypok-
HCCIIEIOBaHKE

OOBACHSIOT YTO TAKOE HOHHASI CBSI3b, HOHBI. XapaKTEPHU3YIOT
MEXaHHU3M 00pa3oBaHUs HOHHOU CBsI3U. COCTABISIOT CXEMBI
00pazoBaHusl MOHHOM CBsI3U. VICIIONB3YIOT 3HAKOBOE
MojenupoBanue. OnpeAesIIoT THI XUMUYECKOU CBS3H T10
dbopmyne BemiecTBa. [IpuBOAST MpUMEpHI BEIIECTB C HOHHOU
CBS3BHO. YCTaHaBJII/IBaIOT IPUYIHMHHO-CIICACTBCHHBIC CBA3HU MCIKIAY
COCTaBOM BEIIECTBA U BUJIOM XUMHUYECKOU CBS3HU, MEXKIY HOHHOM
CBA3BIO U KPUCTATINIMYCCKHUM CTPOCHHUEM BCIICCTBA, MCXKIY
KPUCTAJUTMYECKUM CTPOCHHUEM BEIIECTBA M €r0 (PU3UIECCKUMHU
CBOMCTBaMH

59

KoBanenTHas xuMHUECKas CBA3b

Ypok-
HCCIIEIOBaHKE

OOBACHAIOT YTO TAaKOE KOBAJIEHTHAS CBSI3b, BaJICHTHOCTD.
CocTaBmstoT cxeMbl 00pa30BaHMs KOBAJICHTHOM HETIOISIPHOM
XUMHUYECKOH cBsi3U. MICOIB3yIOT 3HAKOBOE MOJECIIMPOBAHHUE.
OnpenensroT T XUMUYECKOU CBSI3U 10 (hOpMYyJIie BEIIeCTBA.
[TpuBOIAT IpUMEPHI BELIECTB C KOBAJICHTHON CBS3bIO.
YcTaHaBIMBAIOT MPUIHHHO-CIICACTBCHHBIC CBSI3H MEXKTY
COCTaBOM BEIIECTBA U BUJOM XUMHUYECKON CBS3H, MEXY
KOBAJICHTHOH CBSI3bI0 M KPUCTATHYCCKIM CTPOCHUEM BEIIECTBA,
MEXy KPUCTAJUIMYECKUM CTPOCHHEM BEIECTBA U €T0
(U3UYECKUMU CBOWCTBAMHU

60

KoBanenTHas noJrsipHad
XHUMHUYECCKasA CBA3b

Ypok-
HCCIIeIOBaHKE

OOBACHSAIOT YTO TaKOE KOBAJICHTHAs MOJISIpHAs! CBS3b,
AIIEKTPOOTPHULATEIBLHOCTD, BO3TOHKA WIIM CYOIMMaIHsl.
CocTaBisIoT cxeMbl 00pa30BaHUsl KOBAJIEHTHOH MOJIIPHOMN
XAMHYECKOH CBSI3U. MICIONB3YIOT 3HAKOBOE MOJEIMPOBAHMUE.
XapakTepu3yloT MEXaHU3M 00pa30BaHUs MOJISPHON KOBAIEHTHON
cBsa3H. OnpenensoT THI XUMUYECKO! CBS3H 10 popmyIie
BeniecTBa. [IpuBoaAT mpuUMepsl BENIECTB C KOBAJIEHTHON
ITOJISIPHOM CBA3BIO. Y CTAHABIIMBAKOT NPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEXJy COCTaBOM BEIIECTBA U BUJIOM XUMUYECKOH CBS3H,
MEXy KOBAJICHTHOW CBSI3bI0 M KPUCTAIIMYECKUM CTPOCHUEM
BEILECTBA, MEXKY KPUCTAIINYECKUM CTPOCHUEM BELIECTBA U €TI0
¢buznueckumu cBoiictBamMu. COCTaBISIIOT POPMYJIIbI OMHAPHBIX




COC/IMHCHUH 10 BaJICHTHOCTH M HAXOAT BaJICHTHOCTH 3JICMEHTOB
o popmyse OMHAPHOTO COCTUHEHHUS.

61 Mertannuueckast XuMudeckas Ypok- OOBACHSIOT YTO TAKOE METAITUIECKAs CBS3b.
CBSI3b HCCIIeIOBAaHHE CocTaBisIIOT cXeMbl 00pa30BaHUs METANINYECKON XUMUUYECKON
cBs3M. McIosb30BaTh 3HAKOBOE MOJIEIMPOBaHUE. XapaKTEPU3YIOT
MEXaHU3M 00pa30BaHMsI METAJUINYECKOH CBSI3U.
OnpenensroT THUI XMMHYECKOH CBSI3U 10 (OpPMYJIe BEIIECTBA.
[TpuBOAAT IPUMEPHI BEIECTB C METAIIIMUECKON CBA3BIO.
VYcraHaBIMBalOT NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKY
COCTaBOM BEIIECTBA U BUJOM XUMHUYECKOH CBS3H, MEXIY
METAJIJINYECKON CBSA3bI0 U KPUCTAJUINYECKUM CTPOCHUEM
BEIIECTBA, MEX/ly KPUCTAJUINYECKUM CTPOCHUEM BEILECTBA U €T0
(U3HYECKUMU CBOMCTBAMH.
62 CreneHb OKUCICHUS VYpok ycBoeHus: | OOBSCHSIOT YTO TAKOE «CTETEHb OKUCICHUN», «BAJICHTHOCTbY.
HOBBIX 3HAHUI CocraBisiror  popMysbl  OMHAPHBIX COCTUHEHWH Ha OCHOBE
o01rero crioco0a X Ha3BaHUM.
CpaBHUBAIOT BaJIEHTHOCTb U CTENEHb OKHMCIEHUs. PaccunThiBaoT
CTENEHU OKUCJICHUS 10 GOpMyJIaM XMMUYECKUX COeIMHEHUI
63 OKHCIUTENBHO- VYpok ycBoenust | OOBSCHSIOT UYTO TaKO€  OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHbBIC
BOCCTAaHOBUTEIJIbHBIE PEAKIINH HOBBIX 3HAHUHI | pEakluH, OKHCJIUTEND, BOCCTaHOBUTEIIb, OKHCJICHHE,
BOCCTAHOBJICHHE.
64 OxucaurenpHo- VYpok - npaktukym | Knaccupuuupyror XUMHUYECKHE PEAKIUM M0 IPU3HAKY
BOCCTAaHOBUTEJIbHBIE PEAKIINH «M3MEHEHUE CTEIIEHEW OKHCIEHUSI 3JIEMEHTOBY.
Omnpenensror OKUCJIUTEIb W BOCCTAHOBMUTEJb, IPOLECCHI
OKHCJICHHSI U BOCCTAHOBJICHHS.
65 O0600611eHre U cucTeMaTH3amus O6o6maromuii | O600MIAIOT ¥ CHCTEMATU3UPYIOT CBOM 3HAHUS 110 Teme: «[13
3HaHu# 1o Temam: «I13 u YPOK [ICX9» u «Ctpoenue Bemectsa. OBPy». [IpumensitoT Ha
HCX3» u «Crpoenne BemecTsa. IPaKTHKE paHee N3yYeHHBI MaTepual, paboTast O IPyIIaM C
OBP» 3aJaHUSMH PA3HOTO YPOBHS CIIOKHOCTH
66 KontponbHas pabora o Temam: | Ypok — KoHTpods | IIpuMeHsIoT Ha mpakTHKe paHee U3yueHHBIH MaTepua, paboTas
«1I3 n [ICX9» n «CtpoeHue 3HaHUHN I10 TPYIIAaM C 33JaHUSIMU PA3HOTO YPOBHS CII0)KHOCTH,
Beniecrsa. OBPy BBINOJIHSIOT KOHTPOJIBHYIO PadoTy.
67 Pemenne pacueTHbIX 3a1a4 Ypok - npakTukym | Pemaror pacueTHble 3aa4u.
68 IIpomexxyTouHast arrecTanus VYpok — koHTposia | [IpuMeHsI0T Ha MpaKTUKe paHee U3yYeHHBIH MaTepuai, paboTas

3HAHUN

[0 Irpyniam € 3aJaHUsAMHA pa3HOTO YPOBHS CIIOKHOCTH,




BBITMIOJHSIOT KOHTPOJIBHYIO padoTy.

Pezepe — 2 yaca - «Peuwienue pacuemnix 3a0au

9 ki1acc
Ne Hara Tema ypoka ®opma Bujbl yueOHOM qeATEJILHOCTH
n/n Iaan DakT OpraHu3anuu
ypOKa
IToBTOpeHue u 0000MeHNe cBeleHUI 0 Kypcey 8 kiacca. Xumuuyeckue peakuu (5 4)
1 Knaccudukanus VYpok ycBoeHus | XapaKTepU3yIOT OKCH/IbI, THIPOKCUAbI (OCHOBaHMs, aM(pOTEpHbIE
HEOPraHMYECKUX BEIECTB U UX | HOBBIX 3HAHUM | TUAPOKCHUABI, KUCIOPOACOAEPKAIINE KUCIOThI) U COJIU MO IUIaHY:
HOMEHKJIATypa COCTaB, crlocoObl 00pa30BaHUs Ha3BAaHUM, XapaKTepHbIE CBOICTBA
u noirydenue. KinaccuuuupyroT OKCHIbI, THIPOKCHIBI
(ocHOBaHMs1, aMpOTEPHbIE THIPOKCUIBI, KUCIOPOACOAEpIKallne
KHCJIOTBI) U COJIU 10 PA3JIMYHBIM IIPU3HAKaM. YUarcs
IIOATBEP)KIaTh XapaKTEPUCTUKY OTAEIIBHBIX IIPEICTaBUTENIEH
KJIACCOB HEOPraHUYECKUX BEIIECTB YPAaBHEHUSIMU
COOTBETCTBYIOIIUX PEAaKLIUNA. PacKppIBatOT B3aUMOCBSI3b MEXIY
KJIacCaMM HEOPraHNYECKUX COEIMHEHUH, KaK TeHETUYECKYIO
2 Knaccudukarnus xumuueckux | Ypok ycBoeHUs: | OOBACHSIOT MOHATUS «XUMHUYECKas pEaKIys», «peaklun
peakuuii o pa3IMuHbIM HOBBIX 3HAHUH | COEAMHEHMSI», «PEAKIIUHU PA3TIOKEHUN», «PEAKIIMH 0OMEHay,
OCHOBaHUSIM «pEeaKlUy 3aMEUICHMS», «PEAKLUN HEUTpaIU3aLun»,
3 Bxoanas nuarnoctuueckas YPOK KOHTPOJISL | «IK30TEPMHUUYECKUE PEAKIIUNY, «OHIOTEPMUYECKUE PEAKIINNY,
pabota 3HaHUU «00paTHMBbIe PEaKIUNY», «KHEOOpPATUMBbIE PEAKLIUNY,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHY, KTOMOTE€HHBIE
peaKumn», «reTepPOreHHbIE PEAKLIUN», «KaTAIUTHUECKUE PEAKIINY,
«HEKATaJTUTHUECKHUE PEAKIIUNY, «TEIIOBOM 3(PPEKT XUMUYECKOM
peakuuny. Knaccuuuupyror XuMHYECKUe peakiuy no
pa3IMYHbIM OCHOBaHUSIM. OIpenensitoT OKUCIUTENDb U
BOCCTaHOBUTEIb, TPOLIECCHI OKUCIEHUSI U BOCCTAHOBIICHUS.
Habo1a10T 1 ONKCHIBAIOT peaKIMKU MEXAY BElleCTBAMU
4 [TonsiTue o ckopocTu Ypok — OOBACHSIOT YTO TAKOE «CKOPOCTh XUMUYECKOH peaKkiumy.
XUMHUYECKON pPEeaKIiH. HCCJIEIOBaHNE |APryMEHTUPYIOT BHIOOP €IMHHUIl U3MEPEHUsI. Y CTaHABIUBAIOT
5 Karanus MPUYMHHO-CJIEICTBEHHbIE CBS3U BIMSHUSA PA3JIUUHBIX (GaKTOPOB Ha




CKOPOCTh XUMHUYECKHX peakiuii. HabromaroT 1 onuchIBarOT
PEaKIMK MEX]Ty BEIIECTBAMU C TOMOIBIO PYCCKOT0 (POHOTO)
SI3bIKA U SI3bIKa XUMHUH. [IpOBOAAT OMBITHL, MOITBEPKIAIOIIIE
BaBUCHMOCTh CKOPOCTH XMMHYECKON PEeaKIy OT Pa3TUIHBIX
(bakTOpOB

Xumuuec

KHe peakuuu B pacrsopax (10 v)

:‘)J'IeKTp OJIMTHYCCKaA
Jucconuanusa

Ypok -
UCCIIEJOBaHUE

XapaKTepI/I?)y}OT IMOHATHSA <«QJICKTPOJIUTHUYCCKAA AUCCOIALNA,
QJICKTPOJIUTLI», KHEIJICKTPOJIUTLI. YcranaBiauBamT IMPUYIKUHHO-
CJICACTBCHHBIC CBA3H MCXKIY HpHpO,Z[Oﬁ OJICKTPOJIHTa U CTCIICHBIO
€ro JUCCOLIMAIUM. Y CTAaHABIIMBAIOT MNPUYIUHHO-CJIICACTBCHHEBIC
CBA3H MCKIY TUIIOM XMMHUYECKOM CBS3U B QJICKTPOJIUTC U
MECXAaHU3MOM €TI0 JUCCONallu.

OCHOBHBIE TOI0KEHUS
TEOPHUH DJICKTPOJIUTUICCKON
nuccormaiuu (TO/)

Ypok ycBoeHUs
HOBBIX 3HAHUN

XapakTepu3yroT MOHATHS «CTCTICHb TUCCOIHAIINNY, «CHIIbHBIC
AIIEKTPOJIUTHI», «CIA0BIC AIEKTPOIUTHIY, KKATHOHBI», «AHUOHBIY,
«KHCIIOTBI», «OCHOBaHUS», «coyin». COCTaBIISAIOT YpaBHCHHUS
IIEKTPOJIUTUICCKOM TUCCOIMALIMU KUCIIOT, OCHOBAHUH H COJICH.
WnmriocTpupyroT puMepaMi OCHOBHBIC TIOJIOKEHUS TEOPUHT
AIIEKTPOJIUTUYECKOM TUCCOIMAIINY.

Pa3nmu4aroT KOMITOHEHTHI JJ0Ka3aTeNLCTB (TE3UCOB, apTyMEHTOB U
(bopMBI TOKa3aTENHCTBA)

XMMHUYECKHE CBOWCTBA KHUCJIOT
B cBeTe TOJI

KomOunupoBan
HBIN YPOK

XapakTepu3yroT 00II1e XUMUYECKHUE CBOMCTBA KUCIIOT C MO3UIMUN
TEOPHH NIEKTPOIUTUUECKOH nTucconprannu. CoCTaBIIsIOT

MOJIEKYJISIPHBIE, ITOJIHBIE X COKPAILEHHBIE NOHHBIE YPABHEHUS
peaxkiuil ¢ y4yacTueM KUCI0T. ApTyMEHTUPYIOT BO3MOXKHOCTh

XMMHUYECKHE CBOWCTBA KHUCJIOT
B cBeTe TOJI

Ypok-
IIPAaKTUKYM

MIPOTEKAHUs PEaKIMKA C YIaCTHEM KUCJIOT Ha OCHOBE IpaBHIIa
bepromnne u psga akTMBHOCTH MeTaIoB. [IpOBOAST ONBITHI,
MTOATBEPIKIAIOIINE XUMUYECKHE CBOWCTBA KUCIIOT, C
COOJTI0ICHHEM MPABIII TEXHUKH Oe3oracHocTu. Habmogaror u
OTHCHIBAIOT PEAKIIUH C YIACTUEM KHUCIIOT C IIOMOIIBIO PYCCKOTO
(pomaHOTO) SA3BIKA U S3BIKA XUMHH
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XHUMHUUYECKUE CBOMCTBA
OCHOBaHHI B CBETE TEOPUHU

KomOunupoBan
HBII YPOK

BIEKTPOTUTUYECKON

CoCTaBIAIOT MOJIEKYJISIPHBIE, TTOJTHBIC U COKPAIICHHBIC HOHHBIC
YpaBHEHUS PEaKLMii C y4aCTHEM OCHOBAaHUU. APTryMEHTHPYIOT

BO3MOKHOCTb MPOTEKaHUs PEAKIIMI C yJaCTUEM OCHOBAHU HA




MrccoLauu

ocHoBe npasuiia beprome. [IpoBoaAT ONBITHL, TOATBEPKAAIOIIHE
XUMHUYECKHE CBOMCTBA OCHOBAHUM, C COOJIIOIEHUEM MPABUII
TeXHHUKH Oe3omnacHocTy. HabmoaaroT 1 ONUCHIBAIOT peakluu ¢
Y4aCTHEM KHUCJIOT C IMTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA
XUMHUHI

11 XUMUYeCKre CBOMCTBA CONiel B | YPOK yCcBOEHHUs | XapakTepHU3ylT 00IHMe XUMUYECKHE CBOWCTBA COJICH C MO3UIIUN
CBETE TEOpUU HOBBIX 3HAHUH | TEOPHUH IICKTPOIUTUYECKON nuccounanuu. CocTaBisioT
BIEKTPOJIUTUYECKON MOJIEKYJISIPHBIE, TOJHBIE U COKPALIEHHBIE MOHHBIEC YPAaBHEHUS
UCCOLMAluU peaxiuil ¢ yuactueM cojieil. ApryMeHTUPYIOT BO3MOKHOCTh
MPOTEKAHUs PEAKIMM C y4acTHEM COJIeH Ha OCHOBE MpaBuiia
beptomne. [IpoBoAST OMBITHL, TOATBEPHKIAIOIIUE XUMUYECKUE
CBOICTBA COJICH, C COOJIFOICHUEM IIPABUJI TEXHUKH 0€30IMaCHOCTH.
Habmro1a10T 1 ONUCHIBAIOT PEeaKIMU C yYaCTHEM COJIeH C
MTOMOIIBbIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 [TonsiTue o ruaponuse coyen KomOunupoBan | YcTaHaBIMBarOT 3aBUCUMOCTb MEX1Y COCTAaBOM COJIH U
HBII YpOK XapakTepOM TUIPOIu3a. AHATM3UPYIOT CPEay PacTBOpa COJIU C
MOMOIIIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUIT THAPOIU3a COU Ha
OCHOBE aHAJIN3a €r0 (POPMYIIBI
13 ILp. Ne 1. Pemienne VYpoxk - VYyarcs oOpamatecsi ¢ nabopaTopHbIM 000pyAOBaHUEM U
HKCTIEPUMEHTAIILHBIX 33/1a4 10 MPAKTUKYM HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBHUU C IPaBHIIAMU
TeMe «DIEKTPOIIUTUYECKAs TeXHUKU Oe3omacHocTH. HabmionaroT CBONCTBA 3IEKTPOIUTOB U
JIUCCOITUATTHS MPOUCXOASAIINX C HUMHU siBIeHUW. HaOmrogaroT W ONHMCHIBAIOT
peaklMu C y4acTUEM DJIEKTPOJIUTOB C MOMOILIBIO €CTECTBEHHOTO
(pycckoro Wi pOJHOTO) fA3BIKA W S3bIKA XUMUU. DOPMYITUPYIOT
BBIBOJIbI 110 PE3YyJIbTaTaM MPOBEAEHHOTO YKCIIEPUMEHTA
14 O6o0menue u Ypok O06001IaI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
CUCTEMATH3ALMs 3HAHUM 110 000011eHNs U «XHUMHYECKHE peaknuu B pacTBOpPax 3JICKTPOIUTOBY. HpHMeHsHOT
TeMe «XMMHIECKHE PEaKIMK | CHCTEMATH3AIM | ya pakTHKE paHee M3yueHHbI MaTepyal, paboTas 110 TPYIIaM C
B PaCTBOPAX AJIEKTPOJIUTOBY Y 3HaHUH 3/IaHHAMHU Pa3HOTO YPOBHSA CIIOKHOCTH
15 K.p.Ne 1 mo Teme Ypok koHTpons | [IpuMeHsIOT Ha pakTUKe paHee U3YYEeHHBIN MaTepual, padoras mo
«XUMUYECKUE PEAKIINH B TPYIIIaM C 3aIaHUSIMU PA3HOTO YPOBHS CJI0KHOCTH, BBITIOJTHSIOT
pPacTBOPAX ANEKTPOIUTOBY KOHTPOJIBHYIO PadoTy.
HemeTanabl U ux coeHeHus (25 4)
16 Ormast XapaKTepUCTUKA Ypoxk — OOBACHAIOT 4TO Takoe HeMeTauTbl. CPaBHUBAIOT aJUTOTPOITHBIE
HEMETAJJIOB MCCJIE0BAHNE | BUIOM3MEHEHHUs KUCI0poaa. PackpbiBaTh MPUUYMHBI AJITIOTPOIUH.




XapakTepus3yoT XUMHUYECKHE 3JIeMEHThI-HEMETaJUIbI U IIPOCThIE
BEIIIECTBA-HEMETAIUIBI: CTPOCHUE, PU3NICCKUE U XUMUICCKHE
cBoiicTBa HeMeTaoB. OOBACHAIOT 3aBUCUMOCTh OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB 3JIEMEHTOB-HEMETANIOB OT MX
nosiockeHus B [leproanueckoit cucreMe XMMHUYECKUX 3JIEMEHTOB
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OO0m1as xapakTepucTuka
anemeHToB VIIA rpymmer —
raJloTeHOB

KomOunupoBau
HBIH YpOK

XapakTepu3yrT CTpoeHue, (PU3UICCKUE U XMMHUYCCKUE CBOMCTBA,
MOJTydeHUE ¥ TIPUMEHEHHUE TaJIOTCHOB B IJIaHE 001IIero,
0COOCHHOTO U €IMHUYHOTO. Y CTAaHABIMBAIOT MPUYUHHO-
CJICZICTBEHHBIE CBA3U MEXIY CTPOCHHUEM aToMa, XMMUYECKOM
CBSI3bI0, TUTIOM KPUCTANIMYECKON PEIIETKH rajJOre€HOB, UX
(UBUYECKUMHU U XMMHUYECKUMHU CBOWCTBAMH
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CoenmnHeHnd TaJIOT€HOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepu3yrT COCTaB, (U3NYECKHEe W XHMHYCCKHE CBOMCTBA,
MOJIydeHUe M  [PUMEHEHHUE  COEIMHEHWHl  TrajoreHoB  C
HCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
HazpiBatoT coeauHEeHHs] TalloreHOB MO (GOpMyJe U COCTaBISIOT
dbopMysBl MO HWX Ha3BaHUIO. Y CTAaHABIUBAIOT MPUYUHHO-
CJIE/ICTBEHHBbIE CBSI3M MEXKIY XHUMHUYECKOW CBSI3bIO, THUIIOM
KPUCTAUIMYECKON  PEIIeTKH  COCAMHEHUN  TrajloreHOB,  MX
(bU3UYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

ITpoBoasT, HAOMIOJAIOT M OMMCHIBAIOT XUMHUYECKUH IKCHEPUMEHT
M0 PACMO3HABAHUIO TAJOT€HU-MOHOB C COOIIOJIEHUEM TMPaBHI
TEXHUKH 0€30MaCHOCTH.

BBIMOMHSIOT pacyeTsl Mo XUMUYECKUM (opMmysiaM U ypaBHEHHUSIM
peaKkuuii, MPOTEKAIOIINX C YIaCTUEM COCITMHEHUI raJOrT€HOB
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[Lp.Ne 2. «3ydeHue cBOMCTB
COJISTHOM KHCJIOTBDY

Ypok-
IIPAaKTUKYM

VYuarcst oOpamarbcsi ¢ J1abOpaTOpHBIM — O00OpPYJOBAaHUEM U
HarpeBaTeJIbHBIMU TNPUOOpPaMM B COOTBETCTBUU C IpaBHIIAMHU
TeXHUKU Oe3omacHocTH. HaOnromaroT CBOMCTBa 3JEKTPOJIUTOB U
MPOUCXOJAIIUX C HUMHU sBieHud. HaOnrogaroT M onMchIBaIOT
peaKuu € y4aCTHEM DJIEKTPOJIUTOB C IOMOIIBIO E€CTECTBEHHOIO
(pycckoro WM pOAHOrO) SI3bIKAa U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBO/JIbI 110 PE3YJIbTaTaM ITPOBEIEHHOIO dKCIIEPUMEHTA
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OO61mas xapakTepucTUKa
snemMeHToB VI A-
xanpKoreHoB. Cepa

KomOunupoBan
HBIN YPOK

Jaror 00myro XapakTepUCTHKY aToMaM, MPOCTHIM BEIIECTBAM H
COEJIMHEHUSAM XaJIbKOT€HOB B 3aBUCUMOCTH OT HX IIOJIOKEHHS B
Ilepnonnueckoi cucreme. XapakTEpU3yIOT CTPOCHHE, aJUIOTPOIIHS,
du3nueckue U XMMUYECKUE CBOICTBA, MOJNydYeHHE U MPUMEHEHHE
CCPHI. VY cTraHaBIuBaroT MNPUYUHHO-CIICACTBCHHBIC CBA3H MCKIY




CTPOCHHEM aTOMa, XMMUYECKOHN CBSA3BIO, TUIIOM KPUCTAJUIMYECKOU

peméTku cepbl, €€ GU3NISCKIMH U XMMHUYECKUMH CBOMCTBaMHU.
BhbIOMHSIOT pacy€Thl 0 XUMUYECKUM (POpMyIaM U ypaBHEHUSIM
peaKuuii, MPOTEKAOIINX C YH4aCTUEM CEPBI.
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CepoBo1OpO.I ¥ CYIb(MUIBI

KomOunupoBau
HBIH YpOK

XapakTepusyroT cOCTaB, (pU3NIECKHE U XUMHUYECKUE CBOMCTBA,
MOJIyYeHUE U MPUMEHEHUE COEIUHEHNN CEPhI B CTETICHU
OKHUCIIEHUS -2 C UCTIOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U
A3bIKa XMMUU. Ha3bIBalOT cOeIMHEHNs CEephl B CTEIEHU
okucieHus -2 1o gopmyine u CocTaBisioT (GOPMYIIBI IO UX
Ha3BaHUIO. COCTABIISIIOT MOJIEKYJIIPHBIE U HIOHHBIE YPABHEHUS
peaxiuii, XapakTepU3yIOIMe XUMUUYECKUE CBOMCTBA COSTUHEHUM
CEpbI B CTETICHU OKUCJICHUS -2.
OnuchIBalOT MPOLECCH OKUCICHUSI-BOCCTAHOBJICHHUS], ONPEACIISIOT
OKUCIIUTEIb W BOCCTAHOBUTEIb W COCTABIISIIOT 3JIEKTPOHHBIN
OaJlaHC B peaKIMAX C YIaCTHEM CEPbl B CTCIICHU OKUCJICHUS -2.
VYcranaBnuBaoT MPUYUHHO-CICACTBEHHBIE  CBSI3U  MEXKIY
XAMHYECKOM  CBSA3BIO, THUIIOM  KPUCTAUIMYECKOM  PEIIETKH
COETMHEHUH cepbl, UX (PU3NUECKUMH U XMMUYECKUMHU CBOMCTBAMHU
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KI/ICJ'IOpOI[HBIG COCIMHCHUS CCPBI

KomOunupoBan
HBII YPOK

3anuceiBatoT (HOPMYIIBI OKCUIOB CEPhI, HA3bIBAIOT UX, ONMHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHUM O KUCJIOTHBIX OKCHJIAX.
XapakTepu3yloT cocTaB, (U3HUYECKHE M XHUMHYECKHE CBOMCTBA
CEPHOM KHCIIOTHI KaK JJIEKTPOJUTA C HUCIOJB30BAHUEM PYCCKOIO
(pomgHOTO) s13bIKA U si3bIKA XUMHUU. COCTaBISIOT MOJEKYJISIPHBIE H
VOHHBIC YPAaBHEHHMS PEAKLUHM, XapaKTEPU3YIOLIMX XUMHUUYECKHE
CBOIicTBa cepHOM KHCIOThI. Pacrio3HaloT cyiabgaT-HOHBI.
XapakTepu3yrT CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI
KaK OKHCIIUTENSI ¢ MCIOJb30BaHUEM PYCCKOTO (POJIHOTO) S3BbIKA U
a3plka  XuMUU.  COCTaBIAIOT  ypaBHEHHUS  OKUCIUTEIbHO--
BOCCTAaHOBUTEIBHBIX PEAKIIMA METOJOM dJIEKTPOHHOTO OaaHca.
BeImonHSAI0T pacy€Thl 0 XUMUYECKUM (opMyTaM U YpaBHEHHSIM
peakuii, MPOTEKAIOIINX C YYaCTUEM CEPHOU KHUCIIOTHI.
Habmo1a10T 1 ONUCHIBAIOT XUMUYECKUH IKCIEPUMEHT
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[T.p. Ne 3. «3ydeHne CBOKCTB
CEPHOU KUCIIOTBI»

Ypoxk —
MIPaKTUKYM

VYyarcs oOpamarbcsi ¢ gabopaTopHbIM  00OpyAOBaHUEM U
HarpeBaTeIbHBIMU TPUOOpPaMU B COOTBETCTBHUU C IIPaBHIIAMH
TeXHUKH Oe3omacHocTu. HaOmriomaroT CBOWMCTBA AJIEKTPOJIUTOB U




MPOUCXOJAIIMX C HUMHU siBiIeHud. HaOmiogaroT M onmmchIBaroT
peaklMy C y4aCTUEM DJJIEKTPOJIUTOB C MOMOILIBIO €CTECTBEHHOTO
(pycckoro WM pOAHOIO) SI3bIKAa U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEACHHOTO IKCIIEPUMEHTA

24

OO0m1as xapakTepucTuka
XUMHUYECKHUX dj1eMeHTOB VA
rpynnsl. A30T

KomOunupoBau
HBIH YpOK

JlaroT oOIIyr0 XapakTepUCTUKY aroMaM, MPOCThIM BEIIECTBAM U
COCIMHEHUSIM MHUKTOT€HOB B 3aBUCHUMOCTU OT UX IOJOXEHHUS B
[Tepunoanueckoii cucteMe. XapaKTEPU3YIOT CTPOSHUE, (PU3HUCCKUC
U XUMUYECKHE CBOMCTBA, MOJIyUdeHHE M MPUMEHEHHE a30Ta C
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
HaspiBatoT coeauHeHus aszora mo (opMmyline H  COCTaBISIOT
dbopMyaBl O HWX Ha3BaHUIO. Y CTAaHABIUBAIOT MPUYUHHO-
CIIEICTBEHHBIC CBS3UM MEXKIY CTPOCHHEM aToMa W MOJIEKYIbI,
BUJIOM XHUMHYECKOW CBS3U, TUIIOM KPUCTAJUIMYECKOW PpEHIETKH
a30Ta U ero (PU3MYECKUMU U XUMUYECKUMU CBOMCTBAMHU.
BeImomHsI0T pacy€Thl M0 XUMUYECKUM (opMysaM U ypaBHEHUSIM
peaxiuii, MPOTEeKAIOIINX C YIaCTHEM a30Ta

25

Ammuak. Coitt aMMOHUS

Ypok ycBOeHHUs
HOBBIX 3HAHUN

CocraBnstor  ¢opMyasl 1O UX Ha3BaHMAM.  3alMChIBAIOT
MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUS PEAKIMi, XapaKTepU3yIOIIHe
XMMHUYECKHE CBOMCTBA aMMHakKa U cojiell aMMOHHsA. COCTaBIsAOT
YPAaBHEHUs OKHUCIHMTEIBHO- BOCCTAHOBUTEIBHBIX PpEaKIUN C
y4acTHEM aMMMaKa C IIOMOLIbIO 3JIEKTPOHHOTO OaaHca.
VYcTaHaBIMBaKOT MPUYMHHO-CIEACTBEHHBIE CBSA3U MEXIY BUAAMH
XUMUYECKUX CBS3€H, TUIIAMHU KPUCTAJUIMYECKUX PELIETOK aMMHUaKa
U cojel aMMOHHA U UX (QU3NYECKUMH U XUMUYECKUMHU
cBoiictBamu. [IpoBoasaT, HaOIIOAAIOT U ONMHUCHIBAIOT XUMHMUYECKHUH
HKCIEPUMEHT [0 PACIO3HABAaHUIO HOHOB aMMOHUS C COOJIIOICHHEM
NPaBUJI TEXHUKH OE€30IaCHOCTH.

BoimonHsA0T pacy€Thl M0 XUMUYECKUM (QopMyJiaM U ypaBHEHHSIM
peakLyii, IPOTEKAIOIIMUX C yYaCTUEM aMMHUAKa

26

IL.p.Ne 4 «Ilonyuenue
aMMHaKa ¥ U3y4CHHE eTO
CBOWCTB»

Ypok -
IIPAKTUKYM

[Tomyuaror, coOuparoT W pacmo3HalOT amMmuak. Paboraior ¢
nmabopaTOpHBIM 000PYIOBAHUEM U HarpeBaTEILHBIMHU MPUOOPaMH B
COOTBETCTBUU C MpaBUIAMH TEXHHKH Oe3zomacHocTH. Habmronmaror




U OINKCHIBAIOT XUMHMYECKUN 3KCIHEPUMEHT C MOMOILIBIO PYCCKOTO
(pogHOTrO) s3BIKA M sI3bIKa XUMUU. DOPMYJIHUPYIOT BBIBOJABI IO
pe3ynbTaTaM IpOBEACHHOro sKcrnepuMeHTa. CoTpygHUYarOT B
nporiecce y4eOHOro B3auMOJICHCTBUS TPpU paboTe B rPyIMIIax
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Kucnopoaconepxkaiiue
COCTMHECHMS a30Ta

VYpok -
UCCIIeIOBaHHE

28

IA30THag KHUCIOTa

KomOunupoBan
HBII YpOK

3anuchIBalOT peaklni, XapaKTepU3YIOLUe XUMUYECKUE CBONCTBA
OKCHJIOB a30Ta.YCTaHABIMBAIOT NPUYMHHO-CIICJACTBEHHBIE CBS3HU
MEXIYy BHJIOM XHMHUYECKOW CBSA3M, THUIIOM KPUCTALIUYECKOU
pPEmIETKH OKCHJIOB a30Ta W WX (U3MYECKUMU U XUMHUYECKUMH
cBOMcTBaMu. XapaKTEepPU3yIOT COCTaB, (PU3MYECKHE M XUMUYECKUE
CBOMCTBAa a30THOM KHCIOTHI KakK 3JIEKTPOJIUTA, MPUMEHEHUE C
WCIIO0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
3anuchiBalOT MOJICKYJISIDHBIE M HOHHBIE YpaBHEHHS pEaKIUi,
XapaKTEPU3YIOIINE XUMHUYECKHE CBOMCTBA a30THOW KHCJIOTHI Kak
anekTposuTa.llpoBosaT, HAOMIOAAIOT M ONUCHIBAIOT XUMHYCCKHUI
DKCIIEPUMEHT, XapaKTEePU3YIOIINI CBOMCTBA a30THOM KHUCJIOThI Kak
ANIEKTPOJIUTA, C COOTIOICHUEM TTPaBUJI TEXHUKH 0€30TMacCHOCTH.
XapakTepus3ylT a30THYIO KUCIOTY KaK OKUCIUTENb. COCTaBIISIOT
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIUH,
XapaKTEPU3YIOINX XUMUYECKHE CBOMCTBA a30THOW KUCIOTHI KaK
OKHUCJIMTEJIS, C TOMOIIBIO 2JIEKTPOHHOTO O6anaHca. [IpoBoasrT,
HaOJIIOAI0T U OMUCHIBAIOT XUMUYECKUN SKCTICPUMEHT,
XapakTEepU3YIOLIUNM CBOMCTBA A30THOM KUCJIOTBI KaK OKUCIIUTES, C
COOJII0ICHNEM MPABIII TEXHUKH 0€3011aCHOCTH
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®ocdop u ero coeqMHEHHS

Ypok -
IIPAaKTUKYM

XapakTepu3yloT  CTPOEHHE, alJIOTPONUI0,  (U3NYECKUE U
XUMUYECKHE CBOICTBA, MOJy4YeHHWE U mpumeHenue ¢docdopa ¢
HCIIOJIb30BAaHUEM PYCCKOTO (POHOTO) S3bIKA U SI3bIKA XUMHUHU.
CamocTosTeTbHO OMHUCHIBAIOT CBOMcTBa okcun (ochopa(V) kak
KHCIIOTHOTO OKCHJIa ¥ CBOMCTBA OpTOPOCHOPHON KHUCIOTHI.
[TpoBonsaT, HAOTIOIAIOT W OMMHUCHIBAIOT XUMHUYECKUN IKCTICPUMEHT C
coONroficHHeM TMpaBWJI TEXHUKH Oe3omacHOCcTH. PacrosHaror
dbocdar-nonsl
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OO1mast xapakTepuCcTHKa
aneMeHToB IV A- rpynmsl.
Yraepon

Ypok
0000IIICHHS U
cHUCTEMAaTH3aI1
¥ 3HAHWH

JlaroT o0myr0 XapakTEepUCTHKY aToMaM, MPOCThIM BELIECTBAM H
COETMHEHUSAM 3JIeMEeHTOB IV A- rpynmbl B 3aBHCUMOCTH OT HX
nonoxenuss B llepuogudeckonn  cucreme.  XapakTepusyrOT
CTpPOEHHE, AJUIOTPONHI0, (U3NYECKHE M XUMHUYECKHE CBOMCTBA,




MoJTlydyeHUe U MpPUMEHEHHEe aMOp(HOTo yriepoja U €ro COpToB C

HCIIOJIb30BAHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHUH.
CpaBHUBAIOT CTPOEHUE U CBOMCTBA aiMasa U rpadurta. OnuchBalOT
OKUCJINTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA yIJlepo/ia
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Kucnopoaconepxkaiiue
COCTMHEHUS yriiepoja

KoHTtpoisbHO-
00o0maromuii

YPOK

XapakTepu3yloT coCcTaB, (pU3MYECKHE W XHMHYECKHUE CBOWCTBA,
MOJIy4YE€HUE U MPUMEHEHUE OKCHUIOB YIJIepoJia ¢ MCIOJIb30BAaHUEM
pycckoro (pogHOro) si3bIKa M SI3bIKa XUMHUHU. Y CTAHABIMBAIOT
MPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY BHUAAMH XHUMHYECKHX
CBSI3€M, TUIIAMHU KPUCTAJUIMYECKUX PEIIETOK OKCHJIOB YIiepoaa, ux
buznyecKUMU M XUMHYECKHMMH  CBOMCTBaMH, a  TaKxke
npumeHenreM. CoOMOAal0T IMpaBHIa TEXHUKU 0€30IMaCHOCTH IIPH
UCIIOJIb30BAaHUU TIEYHOTO OTOIUICHHS. XapaKTepHu3yloT COCTaB,
(¢u3HYecCKue U XMMHUUYECKHE CBOWCTBA, MOJYYCHUE M NMPUMEHECHHE
YTOJIBHOM KUCIIOTHI U €€ coliel (kapOOHATOB M THIPOKApOOHATOB) C
UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
WnmocTpupyoT 3aBUCUMOCTb CBOMCTB COJIEH YrOJbHOM KHCIOTHI
OT uX cocTaBa. [IpoBoasT, HAOIIOJAIOT 1 OMUCHIBAIOT XUMHUYICCKHI
HKCIIEPUMEHT C COOJIIOICHUEM IPABHII TEXHUKH O€30MacCHOCTH.
Pacno3naror KapOOHAT-UOH.  BBIMOTHAIOT pacy€Tel  TO
XUMHUYECKUM (OpMyliaM M YPaBHEHUSM PEaKIHid, TPOTEKAIOUINX C
y4aCTHUEM COCIMHEHU yriiepoia
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ILp. Ne 5. «ITomyyenune
YIJIEKUCIIOTO T'a3a U U3y4YEHHE
€ro CBOMCTB»

Ypoxk —
MPAKTUKYM

[Tonyyaror, coOuparOT M  pPACIO3HAIOT  YIJIEKUCIBIA  ras.
HaGnronaroT 1 onuChIBalOT XMMUYECKHM SKCIIEPUMEHT € MTOMOILBIO
pycckoro (poaHOro) s3plka M sA3bIKA XUMHH. DOpMyIHUPYIOT
BBIBOJIBI 110 PE3YJIbTATaM ITPOBEIEHHOIO dKCIIEPUMEHTA.
CoTrpyaHuyaloT B Ipolecce Y4eOHOTro B3aUMOAEWUCTBUS TPHU
pabote B rpymnmnax
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YreBo1opoasl

KomOunupoBan
HBIN YPOK

XapakTepu3yloT OCOOEHHOCTH COCTaBa M CBOWCTB OPraHUYECKUX
coenMHeHUN.  Pa3nuuaror  mpenenpHBIE W HENpEIEIbHBIC
yrineBogopoabl.  HaspiBatoT ¥ 3amuchiBalOT  (OPMYIIBI
(MONeKynsipHbIE M CTPYKTYPHBIE) Ba)KHEHIIMX MpeiCcTaBUTENEH
yriaeBonopoaos. IlpennaraioT SKCIEPUMEHT IO PaclO3HABAHUIO

COCIMHEHUI HETpeAeIbHOT0 CTpoeHus. HabmomaroT 3a X0oIom




XUMHUYECKOr0 KCIEPUMEHTA, OMKICHIBATh €T0 U JeNaTh BHIBOJBI Ha
OCHOBe HaOmoeHud. DUKCUPYIOT PE3yiabTaThl IKCIEPUMEHTa C
MOMOUIbI0 PYCCKOTO (POJIHOTO) s3bIKAa, a TaKXKe C IOMOUIBIO
XUMHYECKUX POPMYI ¥ YPABHCHHIA.
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Kucnopoaconepxkatiue
OpPraHUYECKUE COCTMHEHUS

KomOunupoBau
HBIH YpOK

XapakTepusyoT CIIUPTHI, KaK KHCJIOPO/ICOIepIKAIINE
opraHuveckue coenuHeHus. KiacCUPUIMPYIOT CHHUPTHI 1O
ATOMHOCTH.

HaspiBaroT mpencTaBUTENIC OJHO- U TPEXATOMHBIX CIIHPTOB U
3aMUCHIBAIOT U3 (DOPMYIIBI.

XapakTepu3yoT KHCJIOTHI, KaK KHUCJIOPOJICOICpIKAIINe
OpPTaHUYECKHUE COCTUHEHUSI.

HaspiBatoT ~ mpejicTaBUTENCH TMPENENbHBIX M HENpPEIelbHBIX
KapOOHOBBIX KHCJIOT M 3aITUCHIBAIOT U3 (DOPMYIIBL.
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Kpemuuii u ero coequHeHus

KomOuHupoBan
HBIN YPOK

XapakTepus3yloT CTPOCHHE aTOMOB M KPHUCTAIUIOB, (hU3MYECKHE U
XUMHUUYECKHE CBOWCTBA, IOJIyYEHHWE U TNPUMEHEHHE KPEMHHS C
MCIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUHU.

YcranaBiuBaroT [IPUYMHHO-CJIE/ICTBEHHBIE  CBSI3U  MEXAY
CTPOCHHEM  aTOMa, BHJOM  XUMHUYECKOM  CBA3U, THUIIOM
KPUCTAITIMYECKON PEMETKH KPEeMHHs, €ero (U3MYECKUMU U
XUMUYECKUMH CBOMCTBAMHU. BBIMOMHAIOT pacuy€Thl 10 XUMUYECKUM
dopMynaM U ypaBHEHHUSIM peaklui, MPOTEKAIOIMMUX C y4aCTHEM
KPEMHHUS M €ro COeAMHEHUH. XapakTepu3yloT cOCcTaB, (hru3nyeckue
U XMMHUYECKHE CBOICTBa, MOJyYeHHE U NMPUMEHEHHE COETUHEHUI
KPEMHHUS C UCIOJIB30BAHUEM PYCCKOro (POJHOIO) sA3bIKA U SI3bIKA
xumun. CpaBHUBAIOT TUOKCUBI yriepoa U KpeMHus. OnuChIBaloT
BAKHEWILIME THUIBI TPUPOAHBIX COENMHEHMN KpPEMHHUs Kak
OCHOBHOTO 3JIeMeHTa JuTocheprl. Pacno3HaloT CHIIMKAaT-nOH
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CrimkaTHas MPOMBIIIJICHHOCTD

Ypok ycBoeHUs
HOBBIX 3HAHUN

XapakTepus3ylT CHIIMKATHYIO IPOMBIIIIEHHOCTh U €€ OCHOBHYIO
MPOAYKIIHUIO. Y CTAaHABIMBAIOT aHAJTOTUH MEXY Pa3IMYHBIMU
OTPaCIISIMH CUITMKATHOW MPOMBIIIJICHHOCTH
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ITonyyenue HeMeTaIoB

VYpok ycBoeHus
HOBBIX 3HAaHUN

OnuchIBalOT HAXOXKACHUE HEMETAIIOB B IPUPOJE. XapaKTEPU3YIOT
(paKkLMOHHYIO IEPETOHKY JKUAKOTO BO3/1yXa KaK COBOKYITHOCTb
(bu3nYECKUX NMPo1ecCOB. APryMEHTUPYIOT OTHECEHNE aKTUBHBIX
HEMETAJUIOB K OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIM IIPOLIECCaM




38 [Tonyuenue Ypoxk - XapakTepu3yrT XUMH3M, ChIPhE, allllaparypy, Hay4YHbIe
BAKHEUITUXXUMUYECKUX MPAKTUKYM IPUHLIMIIBI U TPOTYKIMIO IPOU3BOCTBA CEPHON KUCIIOTBHI.
COCIMHEHUI CpaBHUBAIOT MPOU3BOJICTBO CEPHON KUCIIOTHI C POU3BOJCTBOM
aMMuaka
39 O06001IeHNE TIO TeEME KomOunampoBan | [IpoBoAsT OlleHKY COOCTBEHHBIX IOCTHIKEHUI B YCBOCHHH TEMBI.
«HemeTasl 1 X COEAMHEHUS» HBII YPOK KoppektupytoT cBOM 3HaHUS B COOTBETCTBUHU C ILIAHUPYEMBIM
pesyiabraroM. [lomydaroT  XuMHUYecKyl0  WHOpMALUU U3
pa3INyYHbIX HUCTOYHUKOB. [IpencraBisior mHbOpMaLUIO MO TeMe
«Hemeramnb» B Buje TabIuI, CXeM, OIIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npuMmeneHueM cpencts KT
40 K.p. Ne2 1o teme: Ypoxk - [TpuMeHsIIOT Ha IpaKTUKE paHee N3YUYEeHHbIN MaTepual, padoTas o
«Hewmerambl u ux KOHTPOJIA rpynnaM ¢ 3aJaHusIMH Pa3HOTO YPOBHS CIIOKHOCTH, BBIIOJHSIOT
COCTMHCHUS 3HAaHUU KOHTPOJIbHYIO paboTy.
MeTasbl 1 ux coequnernus (17 4)
41 [TonoxeHrne MeTauIoB B Ypok ycBoenust | OOBSCHSIIOT YTO  Takoe  MeTauibl.  Pa3muuaror  popmer
[lepuoanueckoii cucreme, HOBBIX 3HAHUN | CYIIECTBOBAHUS METAJUIOB: 3JIEMEHTHI U POCThIE BEIIECTBA.
CTPOEHHE aTOMOB U KPUCTAJIJIOB XapakTepu3yroT  XUMHUYECKHE  DJIEMEHThI-METaIbl [0  HX
nonoxxenuto B llepuommueckoit cucreme JI. M. Menpaeneena.
IIpOorHO3upyIOT CBOMCTBA HE3HAKOMBIX METAJUIOB I10 ITOJIOKEHUIO
B llepmoamueckoin cucremMe xumuyeckux osnemenrtos J[. H.
MenneneeBa. YCTaHaBIMBAIOT  IPUYUHHO-CIEICTBEHHBIE CBS3H
MEXIy CTPOCHHEM aToma, BUJOM XHMHYECKOW CBS3H, THUIIOM
KPUCTAJIMYECKON PEMIETKH METAJIJIOB — IPOCTHIX BEIIECTB U MX
COCIMHEHUN
42 OO01Me XUMUYECKUE CBOWCTBA Kom6unnpoBaH | OOBICHSIOT UTO TaKOE Psii aKTUBHOCTH METasIoB. [IpuMeHstoT ero
METaJIOB HBIN YpOK JUISL XapaKTEePUCTUKU XUMHUECKUX CBOMCTB MPOCTHIX BEILIECTB-

MeTauioB. O000IIAI0T CUCTEMY XMMUYECKUX CBOMCTB METAJJIOB
KaK «BOCCTaHOBHUTENbHBIE CBOMCTBa». COCTABIISAIOT MOJIEKYJIISIPHBIE
YpaBHEHHSI PEAKIIHiA, XapaKTePU3YIOIINX XUMUIECKHAE CBOHCTBA
METAJUIOB B CBETE YUEHHUSI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
Ipoleccax, a peaklluy ¢ y9aCTHUEM AJIEKTPOJIUTOB, MPEACTABIATh
TaKXe U B MOHHOM BHjie.HaOmro1a0T 1 ONMChIBAIOT peakivuu
MEX/1y BEIIeCTBaMU C TIOMOIIIbIO PYCCKOTO (POJHOTO) SI3bIKA U
A3bIKa XUMUH. CaMOCTOSITEIBHO POBOIAT OTIBITHI,
MOJITBEPKIAIONINE XUMUIECKHE CBONCTBA METAJUIOB C




COOJII0ICHHEM MPABIII TEXHUKH 0€30TIaCHOCTH
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OO01mas XxapakTepuCcTHKa
IIEJIOYHBIX METAJIIOB

Ypok ycBoeHus
HOBBIX 3HAHUI

44

Permenue 3agau

KomOunupoBau
HBIH YpOK

OOBSACHAIOT ATHMOJIOTHIO  HAa3BaHWS  TPYIIbl  «IICIOYHBIC
MeTautbl». JlatoT OOIIy0 XapaKTEPHUCTHUKY IIEIOYHBIM MeTajliaM
no ux ImnoJjiokeHuto B Ilepuoamyeckodt cHUCTEME XUMHYECKHX
anemenToB /1. 1. Menzaeneena.

XapakTepu3ylT CTpoeHHEe, (PH3UYSCKUEe M XUMHUYCCKHE CBOMCTBA
IIEJIOYHBIX METAJIIOB B CBETE OOIIEr0, 0COOSHHOIO M € JUHUYHOTO.
[IpenckaspiBarOT (HU3NYSCKUE M XUMHUYCCKHE CBOHCTBA OKCHJIOB H
TUJPOKCUJIOB IIEJOYHBIX METAJVIOB Ha OCHOBE HX COCTaBa H
CTPOCHUS u MOJITBEPKIATh MPOTHO3bI YpaBHEHUSIMU
COOTBETCTBYIOIIUX peakuuil. [IpoBoasIT pacuérbl M0 XUMHYECKUM
dbopMmynaM W ypaBHEHHUSM pEaKIUi, MPOTEKAIOUIUX C y4acTHEM
IIEJIOYHBIX METAJUIOB M UX COCIUHCHHI
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OO611ast XapakTeprucTHUKa
[IEJI0YHO3EMENIbHBIX METAJJIOB

Ypok ycBoeHus
HOBBIX 3HAHUU

46

JKécTrkocTh BOABI 1 CLIOCOOBI
€€ yCcTpaHeHHUst

KomOunupoBau
HBII YpOK

XapakTepu3yrT CTpoeHHE, (U3NYECKHUe W XHMHYECKHE CBOMCTBA
MIEI0YHO-3EMENIBHBIX METANIOB B CBETE OOINEro, OCOOCHHOrO H
equauuHoro. IlpemckaspiBaroT  (HU3WYECKHE W XHMHYECKHE
CBOMCTBAa OKCHUIOB M THIAPOKCHUIO0B MetaioB |IA rpynmel Ha
OCHOBE HMX COCTaBa W CTPOCHHS W TMOJATBEPKIAIOT IPOTHO3bI
YpPaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIMI.

[IpoBonmaT pacuéThl MO XUMHUUYECKHM (opMysiaM U ypaBHEHUSIM
peaKkuuii, TPOTEKAIIUX C YYAaCTUEM LIEJIOYHBIX METAJUIOB U MX
COoeTUHEHNN

47

[Lp.Ne 6. «llonyuenue
’KECTKOM BOJBI H CIIOCOOEI €€
yCTpaHEHUS»

Ypok -
IIPAaKTUKYM

OOBACHAIOT UYTO TaKO€ <OKECTKOCTb  BOAb».  Pasnuyaror
BPEMEHHYI0O M TIOCTOSHHYIO JKE€CTKOCTh BOJbl. Ilpemmarator
CHoCcoOBl YCTpaHEHUS ’KeCTKOCTH BOJbl. [IpoBOIAT, HAOMIONAIOT U
OMMCHIBAIOT XUMHUYECKUI AKCIEPUMEHT, C COOJIOJEHUEM IpPaBUI
TE€XHUKU 0€30MaCHOCTH

48

ANOMUHUMN

KomOunupoBan
HBII YPOK

[Tonyyator, coOuparOT ¥ PpacHo3HAIOT YIJIEKHCTIBIA  Tas3.
Ob6parmarotcs c nabopaTopHBIM o0opynoBaHueM u
HarpeBaTeNbHBIMA TIPUOOpPaMU B COOTBETCTBHHU C IPAaBHIJIAMH
TEeXHUKU Oe3omacHocTH. HaliromaroT M OMUCHIBAIOT XUMHUYECKUH
AKCIEPUMEHT C IOMOIIBI0 PYCCKOro (POJHOTO) sA3bIKa M SI3bIKA
xuMuu. DopMyIHPYIOT BBIBOJBI MO pPE3yJlbTaTaM IPOBEICHHOTO
skcriepuMmenTa.  CoTpyAHMYalOT B Mpolecce  y4eOHOro
B3aMMOJICHCTBHS TPU pabOTe B rPyMIax
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CoennHeHns ATIOMAHAA

Ypok ycBOeHUS

XapakTepru3yrT ATFOMUHUH 10 €ro MoJIoKeHHIo B [leproanyeckoit




HOBBIX 3HAaHUHU

cucteMe xummdeckux sneMenToB J[. 1. Menaeneepa. OnuchIBalOT
CTpOCHHE, (U3MYECCKUE M XHMHYCCKHE CBOMCTBA aJIOMHHMS,
MOATBEPIK/Ias X COOTBETCTBYIOIIUMH YPABHEHHUSIMU PEAKIUMA.
OOBACHAIOT JBOMCTBEHHBIM XapakTep XUMHUYECKHMX CBOMCTB
OKCHJa ¥ THAPOKCHUIA ATFOMUHUSA.
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Keaeso

Ypok ycBoeHus
HOBBIX 3HAHUI

51

CoenHEeHNS KETe3a

KomOunupoBau
HBIH YpOK

XapakTepu3yroT MOJ0KeHue xene3a B llepruonnueckon cucreme
xumuueckux odneMeHTtoB J[. WM. MenaeneeBa, 0COOEHHOCTH
cTtpoeHuss aroma. OmnuchBalOT (PU3MYECKHE ¥ XUMHYECKUE
CBOIiCTBa  ’Keje3a, IMONATBEp)KIass UX  COOTBETCTBYIOLIUMH
ypaBHeHUSIMH peakiuuid. OOBSICHIIOT HAIMYUE JABYX T'€HETUYECKHX
psnoB coenuHeHuii kenesa Fe+ u Fe¥ . Vcramasmusaror
3aBUCUMOCTh 00JIacTE€l TNPUMEHEHHMs Kejie3a U €ro CIUIaBOB OT
cBoiictB. [lpoBomar pacu€Tel MmO XUMHYECKMM QopmyiaamM U
YpaBHEHUSAM PEAKIUN, MPOTEKAIINX C y4aCTUEM JKelie3a U €ro
coenuHeHuil. HaOmomalOT U OMHUCHIBAIOT PEAKIMH  MEXKAY
BEUIECTBAMHU C IOMOILBIO PYCCKOIO (POJHOT0) fA3bIKa U SI3bIKa
XUMHH
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ILp. Ne 7 «Pemienue
PKCIICPUMEHTAJIBHBIX 3aa4 10
reme «MeTaibl»

Ypok-
MPAKTUKYM

OKCIEpUMEHTAIBHO ~ MCCIIEAYIOT CBOMCTBA METAUIOB W WX
COCJIMHCHUH, pellaTh SKCICPHUMEHTAILHBIC 3aJauyd 10 TeMe
«Metanne»y. Paborator ¢ 1abopaTopHbIM 000pPYAOBAaHMEM U
HarpeBaTeNbHBIMU TMPUOOpPAaMH B COOTBETCTBHUU C TIPaBHIAMU
TeXHUKH Oe3omacHOCTH. HaOmromaroT CBOMCTBa METANIOB M UX
COCTMHEHUN W SBIICHUH, MPOUCXOAAIUX ¢ HUMH. ONHCHIBAIOT
XUMHAYECKHM  JKCHepuMeHT.  DOpMylIupylOT  BBIBOJABI IO
pe3ynbTaTaM MpPOBEACHHOTO dKcIepuMenTa. Onpenemstor (MCXoas
13 yueOHOM 3a7aun) HEOOXOAUMOCTh UCTIOJIb30BaHUsI HAOIIOICHUS
VI DKCTIEPUMEHTA
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Koppo3us MeTaioB U crocoObl
BaIlUTHI OT HEE

Ypok ycBoeHus
HOBBIX 3HAaHUN

OOBSICHSIOT YTO Takoe KOppo3us. Pa3nnyaroT XUMHUYECKYI0 U
AIIEKTPOXUMUYECKYI0  KOppOo3uu.  MIUTIOCTPUPYIOT — MOHSTHS
«KOPPO3US», «XMMHYECKas KOPPO3MS», <OIEKTPOXHUMUYECKast
KOppO3Us» TpHUMEpaMH. XapaKTEepPU3YIOT CIIOCOOBI  3aIMUTHI
METAIJIOB OT KOPPO3UHU
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MeTaiutbl B IPUPOJE.

VYpok ycBoeHUs
HOBBIX 3HAaHUN

Knaccupuuupytot ¢popMbl IPpUPOIHBIX COEAMHEHUN METAIIIOB.
XapakTepu3yloT oOIIMe CrocoObl MOMYyYeHHs METANJIOB: IMHpPO-,
TUAPO- U DJIEKTPOMETAJUTYPTUH.
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[TousiTHe 0 METATYpruu

Ypoxk- cemunap

Konkpetusupyior 3T crnocoObl NOpuUMepamMH U ypaBHEHHUSIMHU
peaKIuii C COCTaBJICHUEM DIIEKTPOHHOTO OallaHca.

OnuceIBalOT IOMEHHBIN MPOIECC U AIEKTPOIIUTUUECKOE TTOTyUYEeHUE
METAJIJIOB.

Pasnuyaror uépHble U LIBETHBIE METAJUIbI, YYTYHbBI U CTAJIU
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O00011IeH1E 3HAHUH 110 TEME
«MeTanbl»

O000maronmin
YPOK

O06001IaI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
«Mertamibiy. [[puMEHSAIOT Ha IPAKTUKE paHEEe U3YyUECHHBIN
MaTepuai, paboTas 1Mo TpyImaM ¢ 3aJaHUSIMHU Pa3HOTO YPOBHS
CJI0HOCTHU
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KontponbHast pabota 3 1o teme
«MeTtaiibl»

YpOoK KOHTpPOIIA

[TpuMeHsIIOT Ha ITpaKTUKE paHee U3YUYEHHBIN MaTepuall, padoras 1o
IpynaMm ¢ 3aJaHUsIMU Pa3HOIO YPOBHS CJIOKHOCTH, BBIIIOJIHSIOT
KOHTPOJIBHYIO PadoTy.

Xumu

S 1 OKPYKaromas

cpena (2 4)
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XuMudeckas opraHu3amus
JIaHETHI 3eMIIA

KomOunupoBau
HBII YpOK

WuTerpupytor cBeneHus mo Gpusudeckoi reorpaduy B 3HAHUS O
XHUMUYECKON OpraHu3aluy TIaHEeThl. XapaKTepH3yOT
XUMUYECKUM COCTaB F€OJIOTMUECKUX 000JI0UeK 3eMITH.
PazniuaroT MUHEpaJIbl ¥ TOPHBIE TIOPOJIBI, B TOM YHCIIE U PYJIbI
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OxpaHa OKpYyKaloIIe cpeapl OT
XUMHUECKOT'O 3arPs3HCHHS

Ypok — cemuHap

XapakTepusyroT HMCTOYHUKHU XUMHYECKOTO 3arpsi3HCHUS
OKpyXkaromiel cpeabl. ONUCBHIBAIOT TI00ANbHBIE IKOJIOTUYECKUE
po0IIeMbI YeJI0BEYECTBA, CBSI3aHHBIE c XAMHYECKUM
3arpsasHeHueM. llpemmararor nmyTd MUHHMH3ALUU  BO3JIECUCTBUSA
XMMHYECKOIO 3arps3HEHUs Ha OKpykarouiyro cpeny. [IpuBomsar
MpPUMEpPhl MEXIYHAPOJHOTO COTPYAHHUYECTBA B 00JACTU OXPaHBI
OKPY’KaIOIIeH cpeibl OT XMMUYECKOT0 3arpsI3HEHHUS

(OTD) (7 u)

Oﬁoﬁmeﬂne 3HAHUM MO0 XUMHH 34 KYpc¢ OCHOBHOI mKo0.Jbl. IloagroToBKa K OCHOBHOMy rocyiapCcrB€HHOMY 3K3aMEHY
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BemecTtBa

O0o0marommii
YPOK

[TpencraBmstor uHGopManuio no teme «llepuonnyeckuii 3aKoH u
[lepuonnueckass cucrema JI. M. MenneneeBa B CBET€ TeEOpUH
CTPOCHHUSI aToMa» B BHJE TaOJUI], CXEM, OMOPHOIO KOHCIIEKTa, B
ToM uHncie ¢ npuMeHenneM cpeacts MKT. Beimonusaor tecToBbIe
3ajganusa no teme. llpeacrasisior nHbopmanuoo no teme «Bujsl
XUMHAYECKUX CBS3€M W THUNBl KPUCTAUIMYECKHX  PEMIETOK.
B3anMocBsI3b CTPOEHUS U CBOMCTB BEIIECTB» B BUJE TaOJIUII, CXEM,
OINOPHOTO KOHCIIEKTa, B TOM 4yucie ¢ npuMeHeHneM cpeacts MKT
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XHUMU4YeCcKue pCaKknnunu

O000marommi

HpeIICTaBJIHIOT I/IH(bOpMaLII/IIO 110 TEMC ((KJIaCCI/I(pI/IKaL[I/I}I




YPOK XUMUYECKUX pEeaKIuil 1o pa3auvyHbIM npuzHakaM. CKOpoCTh
XUMUYECKUX peaKuui» B BHAE TaOJNHI, CXEM, OIOPHOTrO
KOHCIIEKTa, B TOM 4uciae ¢ npumeHennem cpeacts WKT.
BrimonHs0T TecToBble 3anaHus 1o Teme. Xapakrepusywor OBP,
OKHCITUTEIh M BOCCTAHOBHUTEIIb.
62 OCHOBBI HEOPTAHUYECKOU O6o6marmuii | XapakTepu3yroT o0IIre, 0COOCHHbBIE U HHIMBUyaIbHbIC CBOWCTBA
XUMHUHN YPOK KHCJIOT, OCHOBaHWMU, COJIEH B CBETE TEOPUHU DIIECKTPOJMTHUYCCKOU
63 OBP O6oOwaromuii | AUCCONMAIMK.  APryMEHTUPYIOT  BO3MOXKHOCTH  IPOTCKAHHS
YPOK XUMHUYECKUX PEaKIMi B PACTBOpPAx AJICKTPOJIUTAX HMCXOIl U3
ycinoBuii.  KnaccmpuuupyrOT HEOpPraHMYeCKHE BEIISCTBA 10
COCTaBy MW cBoWcTBaM. [IpMBOIAT mpHUMEpHl MpeACTaBUTENCH
KOHKPETHBIX KJIACCOB M IPYIIIT HEOPTAHMUECKUX BEIIECTB
64 [ToaroToBKa KOHTPOJIBHOM KoMmOuHHMpoBaH | BEINOMHAIOT TECTHI M YIIPAKHEHHUS, PEIIAIOT 3aJa4M 110 TEME.
pabote HBIN YPOK [TpoBOAST OIIEHKY COOCTBEHHBIX IOCTHKEHUI B YCBOCHHH TEMBI.
KoppektupytoT cBOM 3HAHUS B COOTBETCTBHUH C IUIAHUPYEMBIM
pe3yIbTaTOM
65 KonTponbHas padotaNe4 VYpok koHTpoas | [IpuMeHsAIOT Ha MpaKTUKE paHee U3YYCHHBIN MaTepuai, padoTas 1mo
«HTorosas 1o Kypcy OCHOBHOM rpynmam ¢ 3aJJaHUSIMU Pa3HOro YPOBHS CIIOKHOCTH, BBIITOTHSIIOT
HIKOJIBD? KOHTPOJIbHYIO paboTy.
66 AHanM3 KOHTPOJIbHOM pabOTHI. KoppekTupyroT cBou 3HaHUA
[TonBeneHue UTOroB roja.
67 Pemenue 3amau
68 Pemenwue 3a1a4y




KpnTepml OIlCHUBAHMA JOCTHKEHUM oﬁy'{alonmxca

OcHoBHas 3a/1a4a U KPUTEPUN OLIEHKU — OBJIaJICHHE CUCTEMON y4eOHBIX ACHCTBHUM C M3ydaeMbIM yU€OHBIM MaTEPUAIIOM.

Cucrtema OLIEHKH BKJIIOYAET B c€0s1 BHYTPEHHIOO (OCYLIECTBIISEMYIO CaMOH LIKOJION) M BHELIHIOO (OCYLIECTBIsIeMasi BHEIIHUMHU 110 OTHOLLIEHUIO K
IIKOJIE CITy’)KOaMu).

JU1s OLIeHKHU MCII0JIb3YeTCsl NEPCOHU(PUIIMPOBaHHAs MH(POPMALUSA U aHOHUMHasl (HeNepCOHU(PUIIUPOBAaHHAs).

[epconndunmpoBaHHOI OIIEHKE MOJIEKAT TOJIBKO METApPEAMETHBIE U MPEIMETHBIC PE3yIbTAThI U3 0JI0Ka «BBITYCKHUK HAYUUTCS.

OneHka JOCTH)KEHUH pean3yeTcs: «METOAO0M CIOXKEHUSD», IPU KOTOPOM (PUKCUPYETCsl TOCTUKEHNE OIIOPHOTI'O YPOBHS U €r0 IPEBbILLICHHE.

JUis OlleHMBaHUS UCIOJIB3YIOTCS: CTAHJAPTU3UPOBAHHBIC NHCbMEHHBIE U YCTHBIE pabOThI, NPOEKTHI, IpPaKTU4YeCKue pabdoThl, JabOpaTOpHbIE
paboThI, TECTHI, 3a4€ThI, TBOPUYECKUE PAOOTHI, CAMOAHAIIN3, CAMOOIIEHKA, HAOIIOICHUS | TIp.

Tunsl 3a5aHui, KOTOPBIE HCNOJbL3YIOTCS IS OLEHKH JOCTH/KCHHU:
1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
10 YPOBHIO ITPOBEPSIEMBIX 3HAHUN, YMEHH, CIIOCOOOB JecTBUI: 0a30BbIN U MOBBIIICHHBIH YPOBEHb;
10 UCTIOJIB3yEeMBIM CPEACTBaM: 33aHus ISl IUCbMEHHOM MM YCTHOM OeceIbl, MPaKTHUECKUe 3a1aHusl, 1a00opaTopHbIe padoTHI;
1o (hopMe NpoBEACHUSL: Ul UHANBUAYAIbHONW I TPYIIIOBOM pabOTHI.

Hrorosas oneHka CKJIAALIBAETCH U3:
HAKOTJICHHBIX OLIEHOK (XapaKTEePH3yIOT JUHAMHUKY 00pa30BaTEIIbHBIX TOCTHKCHUN yJaIIIXCs);
OLIEHKH 32 CTaHJAapTU3HPOBAHHBIE UTOTOBbIE PAOOTHI (XapaKTEPU3yIOT YPOBEHb MPUCBOEHUS CIIOCOOOB AEHCTBUIN)

BHYTpeHHIOI0 CHCTeMYy OLICHKH Ha CTYNeHHM OCHOBHOIro o0ulero o0pa3oBaHusl KJIacCUPUUUPYETCS CIEAYIOUMM OO0pa3oM M BKJIHOYAET
MIPOLEAYPBHI:

HHIUBHAYAJIbHbIE Pe3yJbTAThl yYalluXcsl - B chepe pa3BUTHSA y HUX KOMIETEHTHOCTHBIX YMEHMH M HaBBIKOB, BBIABISIOTCS B XOJ€ MCHUXOJIOTO-
MeAarornyeckoro MOHUTOPUHTA;

NpeIMeTHbIE Pe3yJIbTAThI - PE3YJIbTATHL, IOJyUYEHHBIE B ITPOLIECCE OLIEHUBAHUS YUUTEISIMU IIKOJIBI HA IIPEIMETHOM YPOBHE;

BHYTPHMIIKOJIbHbIE Pe3yJIbTAaThl - p€3YyJIbTAThI, IOJYYEHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJIS, UTOTOBOM aTTECTAllMU yYallUXCs

( KOHTpOJIBHBIE PAOOTHI, TPOMEKYTOUHbIE, UTOIOBbIE, IUATHOCTUYECKHE);

BHEUIKOJIbHbIE Pe3yJIbTaThI - PE3yJIbTaThl OJIUMITNAJ, KOHKYPCOB, COPEBHOBaHHM, KOH(EPEHIINH U T.I1.;

pE3YJIbTAThl, OJYUYEHHBIE B X0/I¢ He3aBUCMMOM BHEIIHEH OLEHKH - pe3ylbTaThl oaydeHHble B xoae [A;

HeopMaTN30BaHHAsS OLlEHKA - TIOPT(OINO.



,HJ'IS[ OIMKMCaHUusA ,I[OCTI/I)KGHI/Iﬁ o6yqa10mnxc>1 I_[eJ'IeCOO6p33HO YCTaHOBUTDH CIICAYIOIIUC IISTh ypOBHCﬁZ

YpoBeHb JlocTHokeHNE VIAHUPYEMBIX Pe3yJbTATOB Ounenka (oTMeTKa)
Bba3zoBblii JIEMOHCTPUPYET OCBOCHHE YYEOHBIX JEUCTBUN C OMOPHOM CHCTEMOIl 3HAaHUN B paMKax | «yIOBIIETBOPUTEIHHO» (v
YPOBEHb nuanazoHa (Kpyra) BbIIENEHHBIX 3anad. OBnajgeHue 0a30BBIM YPOBHEM SIBIISIETCSI | OTMETKA «3», OTMETKA
AOCTHKEHUH JOCTATOYHBIM IS TPOAOJKEHUSI O0yYeHHs Ha CIIeIyIoIIel CTYyIeH! 00pa30BaHus, HO HE | «3aYTCHO»).

10 NPOGUILHOMY HAaIIPABICHHIO
IloBbIIeHHBIN | YCBOGHHE OMNOPHOW CHUCTEMbl 3HAaHUM Ha YypPOBHE OCO3HAHHOTO IIPOM3BOJIBHOIO | OLIEHKA «XOPOIIO0» (OTMETKA «4»);
YPOBEHb OBNIQJICHUS] y4eOHBIMM JI€HCTBHAMH, JOCTAaTOYHBIA O Kpyro3op, MMUpoTa (WiH

n30uparenbHOCTH) UHTepecoB. Takue oOywaroniecss MOTYT OBITh BOBJICYEHBI B

IIPOEKTHYIO JESITEIbHOCTD 110 IPEIMETY U COPUEHTUPOBAHBI Ha MPOIOJIKEHUE 00yUEHUS

B CTapIIUX KJIaccax Mo JaHHOMY IpOoQuUIIIo.
Boicokuid Bonee monHoe (110 cpaBHEHUIO C MPEABIAYIIUM) YCBOCHHUE OMOPHON CUCTEMBI 3HAHUM HA | OIIEHKA  «OTJIMYHO»  (OTMETKa
YPOBEeHb YPOBHE OCO3HAHHOTO MPOU3BOJIBHOIO OBIA/ICHUS YU€OHBIMU IEHCTBUSAMU, JOCTATOUHBINA | «5»).

Kpyro3op, mmpora (Wid U30UpaTeIbHOCTH) HHTEPECcOB. Takue o0ydaromiuecs: MOTyT

ObITh BOBJICYEHBI B MPOEKTHYIO ACSITENBHOCTH IO MPEAMETY M COPHUEHTUPOBAHBI Ha

POJOIDKEHHE 00YyYeHHS B CTAPIIMX KJIACCAX MO JAHHOMY MPOQHUITIO.
IloHm:KeHHBI | OTCYTCTBUE CHCTEMAaTH4eCKO 0a30BOil MOATOTOBKH, OOYYarOIIMMCS HE OCBOCHO AK€ U | «HEYIOBIETBOPUTEIHHOY
YPOBEHb MOJIOBUHBl  IUIAHUPYEMBIX  pe3ylbTaTOB, KOTOpPbIE  OCBauBaeT  OOJBIIMHCTBO | (OTMETKA «2»)

o0yyJaromuxcs, UMEIOTCA 3HaYMTeIbHbIE NMPOOeNbl B 3HAHUAX, AajbHelllee oOyueHHe

3arpyaHeHo. [lpu sTom oOyuaromuicss MOXKET BBINONHATH OTJENbHbIE 3a/laHus

MOBBIIIEHHOTO ypoBHA. JlaHHas rpymnma oOydaromuxcst (B CpeHEM B Xojae OoO0ydueHHs

cocrapisitoniasi okoio 10%) TpeOyeT crenuasbHOW TUArHOCTUKU 3aTpyJHEHUW B

o0y4eHMH, MPOOeNoB B CHCTEME 3HAHUM M OKa3aHMU IIEJCHANpPaBIEHHON MOMOIIU B

JOCTHKEHUU 0a30BOT0 YPOBHSI
Hu3zkwuii HaJIM4YUE TOJNBKO OTIENbHBIX ()parMeHTapHBIX 3HAHUW TO TPEAMETY, NalbHeHIee | OIeHKa «IUI0X0» (OTMeTKa «1»)
YPOBEHb oOyueHue MpakTU4YEeCKH HEBO3MOKHO. TpedyeTcs cneruaibHas MOMOIIb HE TOJBKO IO

y4eOHOMY MpeAMeTy, HO U N0 (HOPMHUPOBAHHIO MOTHBAIIMU K OOYYEHHIO, PA3BUTHIO
WHTEpeca K M3y4aeMol MpeIMETHON 00J1acTH, MOHUMAHUIO 3HAYMMOCTH TIpeAMETa IS
YKUA3HU U JIp.




XapakTrepucruka uugpoBoi OLeHKH (0OTMETKH)

«5» (OTJIMYHO») — YPOBEHb BBIIIOJHEHUS TPEOOBAaHUI 3HAUUTENHHO BBIIIE YAOBIETBOPUTEIILHOIO: OTCYTCTBUE OIMOOK KaK I10 TEKYyIEMY, TaK U
0 MIPEBIAYIIEMY YIeOHOMY MaTepHaiy; He 0oJiee OJIHOTO HEA0YETa; IOTHYHOCTD U TIOJIHOTA U3JI0KEHUSI.

«4» («XOpo1I0») — YPOBEHb BBINOJIHEHHsI TPEOOBAHUMN BBIIIE YJOBICTBOPUTEIBHOIO: MCIIOJIBb30BaHUE JOMOJHUTEIBHOIO MaTepuaia, MoJHOTa U
JIOTHYHOCTh PACKPBITHS BOIMPOCA; CaMOCTOSATENBHOCTh CYKICHUH, OTPaXCHHWE CBOErO OTHOLICHHS K MpenMeTy oOcyxnaeHus. Hammume ommbok u
HE/I0YETOB B KOJMYECTBEHHOM BBIPAXEHHUU IO OTIEJIBHBIM IpEeIMETaM OTPa)kaeTcs B JIOKAJIBHBIX aKTaX O TEKYLIEH M HUTOroBoi (pyOeskHOI)
aTTecTaluy 00y4JarOITXCS.

«3» («yaOBJIETBOPHUTEJIBHO») — JOCTaTOYHbI MHHMMAJbHBIM YpPOBEHb BBIOJHEHUsS TpPEOOBaHWH, NPENBABISIEMBIX K KOHKPETHOM pabore,
OT/eJIbHbIC HAPYLICHNUS JIOTUKU U3JI0KEHUs MaTepHalia; HElOJHOTa pacKpbITHs Bonpoca. Hanuune ommOoK 1 HE0UeTOB M0 OTJACNIbHBIM IIPEIMETaM B
KOJIMYECTBEHHOM BBIPKEHUH OTPAKACTCSI B JIOKAIBHBIX aKTaX O TEKYIIEH U UTOTOBOH (pyOEKHOI) aTTeCTallui 00YJatOLIIXCSl.

«2» («1J1I0X0») — YpOBEHb BBINOJHEHHUS TPEOOBAaHUNM HMXKE YIOBJIETBOPUTEIBHOIO: HApyIIEHHE JIOTUKH; HEMOJHOTa, HEPaCKPHITOCTb
00CyY1aeMOr0 BOIIPOCA, OTCYTCTBUE apTyYMEHTAIMH JHOO0 OMMO0YHOCTh €€ OCHOBHBIX MOJOXeHHH. Hannume ommboK M HEeI0YeTOB MO OTACIHHBIM
IpeaMeTaM B KOJMUECTBEHHOM BBIPAXKEHUHU OTPAXKAEeTCs B JIOKAJIBHBIX aKTax O TEKYyILEeH U UTOroBoi (pyOexHoi) 00 arrecTanuu 00yJaromuxcs.

KoHTposibHO-U3MepHUTeIbHbIE MAaTepuajibl MpeIHAa3HAYeHbl [Js TPOBEPKH YPOBHS YCBOGHHUS Y4YeOHOro Marepualia Ha OCHOBAaHUU
00pa30BaTeILHOTO MUHUMYMa COZCpXKaHUS 00pa3oBaHUs U TPEOOBAHUN K YPOBHIO IMOJTOTOBKHU BBITYCKHUKOB IIKOJI. OHH COCTaBJICHBI Ha OCHOBE
MHOTOJIETHEH Me1arorn4ecKoi MPakTUKHU C YY€TOM Pa3IuYHbIX METOJAUYECKUX pa3paboOToK.

[To BceM riraBam Kypca M X pasjienaM NpeyiaracTcsl TEKYIUA ¥ TEMAaTHUYSCKUH KOHTPOJIb 3HAHUW U YMEHUH B (JOpME XUMHYCCKHX TUKTAHTOB U
TECTOB, CAMOCTOSITENIbHBIX M KOHTPOJBHBIX paboT. 3aiaHuss 000UX BapUaHTOB PabOT CXOTHBI MO COMEPKAHUIO U XapaKTepy BHIMOTHAEMBIX YU€OHBIX
e CTBHIA.

Jna opranuzanuu 3QpQeKTUBHOM pabOTHI BCETO Kiacca ¢ Y4ETOM MHIWBUIYaIbHBIX CIIOCOOHOCTEH KaXKJOT0 ydalierocs B psae paboT, BXOIAIINX
B ITOCOOME, MTPEICTABIICHBI 33JJaHUS PA3IMIHBIX YPOBHEH CIIOKHOCTH.

HezaMeHHMBIM MOMOIIIHUKOM Tie/larora B KOHTPOJIE 3HaHUM SBIAIOTCS 3alaHusi B ¢opMme Tecta. MIX MOXKHO HCIONB30BaTh HAa Pa3HBIX dTamax
y4eOHOTr0 Tmporiecca:

* MIPU U3y4YEHUH HOBOTO MaTepHaa;

+ Ha DTare 3aKpericHUs] H3y4eHHOT0 MaTepHala;

+ Ha ypokax 0000Iaro1ero NoBTOPEHHUS;

* TIPH TEKYIIEM W TEMATHYECKOM KOHTPOJIC 3HAHWW, YMEHHUI U HABBIKOB YYAIUXCS;

* TP MOATOTOBKE YYAIIUXCsI K 9K3aMeHaM KakK B YCTHOM, TaKk U B MUCbMEHHOU popme, ocoderHo B hopme EI'D.

JIIst KaKI01 TeMBI B €€ Pa3IelIoB IPEI0NKESHBI TECTOBBIC 3a/IaHHSI PA3HOTO YPOBHS CIIOKHOCTH B JIBYX BapHaHTaX, pacCYMTaHHbIC HA 15—35 MuH
WM Ha TeNbIA ypoK. J{Jisl BEICTaBIIEHUs OIIEHKH MPeAiaraeTcs UCIOIb30BaTh CIEIYIONIYIO TPOLIEHTHYIO IIKATYy:

35% BBIIOTHEHHEIX 3aJaHUM — OILICHKA «2»;

36—61 % — oreHka «3»;

62—85% — orenka «4»;

86—100% — orreHKa «5».



B 3aBucuMocCTH OT pe3yabTaTOB BBIIOIHEHUS PAOOTHI yUUTEIb MOXKET BHOCUTH B IIPEIOKEHHYIO CUCTEMY OLICHUBAHUS KOPPEKTUBBI, TOCKOIBKY
OCHOBHAs I1€JIb KOHTPOJISI B JAHHOM CJIy4ae — HE COOCTBEHHO BBICTABJICHHE OLIEHKH, a OTIPE/ICIICHNE YPOBHS YCBOCHHUS yYaIlUMUCS Y4eOHOTO
MaTepuasa U HalpaBJIeHUH AajbHeield padoTsl Ha/l TOBBIIIEHUEM KaueCTBa 3HAHUI

3amanne noxa mudpoit 1 ouenuBaercs 3 Gamtamu; noxa mudpoi 2 — S5 Oamnamu; nox uudpoi 3-8 Oamnamu. 3amgaHus, OTMEUYCHHBIEC *, — JId
WHVBUIYAILHOTO BBIIOTHCHHUS.

Ecin He yka3aHo WHOE, KaXIbli OTBET YacTel OLICHUBACTCS:

» yactu A — 2 Oayramu;

» yactu B — 4 Gamnamu;

» yactu C - 6 Gamiamu.

Opnako He Bce ydaluecs MPUCTYMaroT K 3anaHusM 4dacTu C u TeM OoJjee BBIMONHSIOT MX IMOJHOCTbIO. YTOOBI MOBBICUTH MOJOKUTEIBHYIO
MOTHBAIIMIO K BBITIOJHEHHIO 3aaHuil yacTh C, y9uTellb MOXKET OOBSBHTH O BBICTABIICHUH 110 pe3y/IbTaTaM TECTa JBYX OLICHOK: MEePBOM — 3a 4acTu A
u B, a Bropoii — 3a yactb C — ¢ UCIOJIb30BaHUEM IIPOLICHTHOM IIKAJIbI OICHKH 3HAHUH.

Bormpockr 11 BceX BUIOB KOHTPOJIS 3HAHWUN COCTaBIICHBI TAKMM OOpPa3oM, YTOOBI MEAAror ¢ WX MOMOIIBIO MOT BBISBUTH 3HAHHS YYAITUXCS T10
BCEM Y3JIOBBIM BOIIPOCAM TJIaBbl M pa3jiesia Kak Ha 0a30BOM YPOBHE, TJi¢ HEOOXOJMMO TOJBKO BOCIPOM3BEICHHE YYeOHOrO MaTepualyia, Tak M Ha
YCIIO)KHEHHOM YPOBHE, TJIe TpeOyeTcsi yMeHHE aHAIM3UPOBATh M CPAaBHUBATH JIAHHBIC, IPUMEHSISI TBOPUYESCKHE CITIOCOOHOCTH.

Bce oOyyarorue BUIbI KOHTPOJIS TIPEATOJIATal0T KOJUICKTHBHYIO ICATEIIbHOCTD YUYalIUXCsl JIMOO B TIape, JIM0O B TPYIIIE U CAMOIIPOBEPKY.

[Ipu moaroTOoBKE K KOHTPOJIBHBIM paboTaM HEOOXOIUMO OOpaTUTh BHUMAaHUE Ha 3aJaHHs YPOKOB OOOOIIAOIIEro MOBTOPeHHs. B 3TOM citydae
y4aliuecss B COOTBETCTBUU CO CBOUMH CIIOCOOHOCTSIMH OTIPEACIISIFOT JUIs ce0s1 3a7aHusl, KOTOPhIE MOT'YT BBITIOJHHTb.

PacuerHble 3a1auu pa3IMYHBIX TUIIOB U YPOBHEH CIIOKHOCTH IMPEACTABICHBI B ITOCOOMHU OJOKaMHM, a TAaKKe BKIIFOUCHBI B Pa3HBIC BHUJBI KOHTPOJIS
3HaHMUNA. YUUTENb MOXKET IO JKEJaHUIO BKIIOYATh WX KaK JOTMOJHUTENIbHOE 33JaHue B JTF000N BUA KOHTPOJS WJIM MpEAjarath y4aluMcs OTJeNbHbIE
CaMOCTOSTENIbHBIEC PAOOTHI IO PEIICHUIO TTOI00HBIX 3a/1a4.

IIpoBeneHne XUMHUYECKOT0 TUKTAHTA

3anmanus 17151 000MX BapUAHTOB KPaTKO 3alKCHIBAIOTCS HA JIMIIEBON CTOPOHE AOCKH MM Ha KOJAOTpaHCIapaHTe; OTBETHl Ha BOMPOCHI KEIATEIHHO
HalMcaTh Ha OOPATHON CTOPOHE TIOCKH HMIIM TaK)Ke Ha KOJOTPAaHCIApaHTe. YUYUTEh 3a4UTHIBACT COJCPKAHNE BOTIPOCA, YUAIIUECS 3aITMCHIBAIOT OTBET
B TETPAJIIX.
[To oxOHYaHWW TUKTAHTA IPOBOIUTCS CAMOIIPOBEPKA:

+ omIMOOK HET — OIEHKa «5»;

« nonyueHsl 1—2 omubku — «4»;

* JIOMYIIEHBI 3 OHOKH — «3».

B 3aBHCHMOCTH OT CTENEHH MOATOTOBICHHOCTH YYAIXCSl YIUTEh MOKET H3MEHUTh KPUTEPUH OIIEHKH paboT B MOJb3Y YUCHUKA.

IIpoBeaenne caMocTOATEILHOM PadOTHI

CamocrosiTenpHas paboTa mpenoaaraeT Ju0o mapHyro, 00 TpynmnoByr GopMy padOTH U JaeT BO3MOXKHOCThH JIYYIIE OTPadOTaTh U3ydaeMble
BOTIPOCHI MTO/I KOHTPOJIEM YUHUTENS U B XOJI€ CAMOCTOSITENILHOM AesTenbHOCTH (711 oOy4aromieit paboTsl) IOO Tydllle MOArOTOBUTHCS K KOHTPOJIBHON
paboTe, KOTOPYIO MPEICTOUT BBITIONHATH Ha CISAYIOMEM YPOKe (711 00001IaroIieit paboTsl). 3aaHusl BRIOIHSIIOTCS B mape (TpymIe), 4To MO3BOJISIET



SKOHOMHTH BpeMsi Ha oTBeT. OthenbHble 3agaHus (MOJ 3HAKOM *) yyaliMecs BBIMOJHSIOT CaMOCTOSTENbHO. [l KOHTpOJdsS ydamumcs
MIPEIOCTABIISIETCS. BO3MOKHOCTH CBEPUTH CBOHM OTBETHI C 3TAJIOHAMU, KOTOPBIE OYAYT aHbl YYUTEIEM 110 OKOHYAHUH PaOOTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4aluuXxcs

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBUJIHOCTb OIIPEJIEIICHNUS 1I€JIH OIIBITa,

- CAaMOCTOATEIBHOCTD N0J100pa 000pYA0BaHUSI U O0BEKTOB;

- IOCJIEZI0BATEIBHOCTD B BBIITOJHEHUH PaOOTHI 110 3aKJIa/IKE OIBITA;

- JOTUYHOCTh M TPAMOTHOCTh B ONMCAHWUHU HAOJIIOCHHI, B JOPMYIIMPOBKE BBIBOJA U3 OMBITA.

Otmerka "'5" - IIPAaBUJIBHO OIIpEEIeHa LEIIb OIIbITA,

- CAaMOCTOATENBHO, C HEOOXOIMMOH MOCIIEA0BATENFHOCTHIO MIPOBEICHBI TOAO0p 000pYI0BaHUS  OOBEKTOB, a TaKXKe paboTa
T0 3aKJIJIKE OTIBITA;

- HAyYHO TPaMOTHO, JIOTHYHO OMMCaHbI HAOII0IeHUs ¥ C(hOPMYITHPOBAHBI BHIBOJIBI U3 OTBITA.

Otmerka "4" - IIPABUJILHO ONPEAEIEHA LENb OIbITA;

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

MIPH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

- Hay4HO IPaMOTHO, JIOTUYHO ONMCAHBI HAOJIFOICHUS U CPOPMYTUPOBAHBI BHIBOJIBI U3 OTIBITA;
- B ONMCAHNH HAOJIOICHUH U3 OMbITA IOMYCKAIOTCS HEOObIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIPEIEIIEHA LEIb OIbITA;
- noabop 06opyaoBaHUs U OOBEKTOB, a TAKXKE paOOTHI M0 3aKIAJKE OIbITa MPOBEACHBI C TOMOIIBIO YUUTEJIS;
- JOIYCKAIOTCA HCTOYHOCTH U OIINOKH ITPpH 3aKJIaJIKC OIbITa, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, q)OpMy.]'II/IpOBaHI/II/I BBIBOJIOB.

Otmerka "2" - HE ONpEIEIIEHa CAMOCTOSTEIIBHO LIENb OIIbITA;
- He 0TOOpaHo HY)KHOE 000pY0BaHUE;
- TOTYCKAa0TCS CYIIECTBEHHBIE OMMOKH MPH 3aKIaIKe U 0)OPMIICHUH OTIBITA.

Ouenka ymenuii IIpoBoasaT Hada01eHus

Y4uTens N0IKEH yIUTHIBATH:

- IPaBUWJILHOCTh MPOBEACHUS HAOII0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACTATH CYIIECTBEHHbIE IPU3HAKM y HabI0aeMoro oobekTa (Iporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTb B 0()OpMJICHUH Pe3yabTATOB HAOIIOACHUN U B BBIBOJAX;
- IPOBEICHUE HAOJIIOICHHS 10 3aJIaHHIO;

OtMmertka "5" - MPaBWJIBHO TI0 33J]aHUI0 YUUTEIIS TPOBEJACHO HAOIIOICHNUE;
- BBIJICTICHBI CYIIIECTBEHHBIC MPU3HAKH Y HA0JII01aeMOT0 00BheKTa (Tpoliiecca);
- JIOTHYHO, HAYYHO TPaMOTHO 0(hOPMIICHBI PE3YJIbTAaThl HAOJIFOCHUI 1 BBIBOIBI.

OtMmeTtka "4" - MPaBWJIBHO T10 33J]aHUI0 YUUTEIIS TPOBEJACHO HAOIIOICHNUE;
- TP BBIJICIICHUU CYIIECTBEHHBIX MPU3HAKOB Y HA0II0AaeMOro o0beKTa (mpoiiecca) Ha3BaHbl BTOPOCTENIEHHBIE;
- IOITyCKaeTCsl HeOPEXKHOCTh B 0(hOpMIICHHH HAOI0IEHUI U BHIBOJIOB.




OtMmerka "3" - IOMyCKAIOTCSI HETOYHOCTH | 1-2 OMMOKY B MPOBEACHUN HAOJIIOACHHM 110 3aIaHUI0 YUUTEIS;
- IIpY BBIJEJIIEHUH CYLIECTBEHHBIX IPU3HAKOB Y Ha0II0AaeMOr0 00BbEKTa (IIPOLiecca) BBIIEISIIOTCS JINIIb HEKOTOPLIE;
- nomyckarorcst ook (1-2) B opopMieHnn HaOMIOCHUN U BBIBOJIOB.

Otmetka "2" - orycKaroTes omuoku (3-4) B mpoBeIeHUN HAOIIOACHUIA TT0 3a/IaHUI0 YUUTEJIS;

- HETIPaBWJIbHO BBIJIEJISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (mpoiecca);

- oryckatores omuoku (3-4) B opopmiieHHH HaOIOISHUH U BBIBOAOB. DopMa aTTecTaliu mo OWOJIOTUH MOKET OBITh
pa3IMYHON: YCTHBIN HK3aMEH Mo Omiieram, 3aluTa pedeparta, TECTUPOBAHUE, 3allIUTA TPOEKTA.

@opMbl NpeICTABIEHUsI 00Pa30BaTeIbHBIX Pe3yJIbTATOB!

e Taleib yCIIeBa€MOCTH I10 MpeaMeTaM (C yKa3zaHueM TpeOOBaHUM, MPEIBIBISIEMbIX K BBICTABICHHIO OTMETOK);

® TCKCTHl UTOTOBBIX JHATHOCTHYECKUX KOHTPOJIHBIX Pa0OT, AMKTAHTOB M T.J. U aHAJM3 HMX BBINOJHEHHS oOydaroummmcs (MHpopmanus oo
AJIEMEHTAX M YPOBHSX MPOBEPSICMOT0 3HAHUS — 3HAHUS, IOHMMAaHUs, IPUMEHEHHSI, CHCTEMAaTH3aIIHH );

® YCTHas OIICHKA YCIICITHOCTH PE3YJIbTaTOB, (hOPMYJIMPOBKA MPUYHMH HEYAad M PEKOMEHIAIMA MO YCTPAHCHUIO TIPOOCIOB B O0YYEHHOCTH I10
peIMeTam;

e nopThoano;

® pE3yNbTaThl TICHXOJIOTO-TICITATOTMYECKUX HCCIICOBAHUM, WUTFOCTPUPYIOMUX JUHAMUKY Pa3BUTHS OTACIBHBIX HWHTCIUICKTYalbHBIX H
JUYHOCTHBIX KauecTB oOyyvaromierocs, YV /1.

KpurepusimMu oueHUBaHUA SIBIISIOTCS:
® COOTBETCTBUE JOCTUTHYTBIX HPEIMETHBIX, METANpeIMETHBIX W JIMYHOCTHBIX pPE3yJIbTaTOB OOy4aromuxcs TpeOOBaHUSAM K pe3ysbTaTaM
OCBOEHHUS 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanus ®PI'OC;
e JMHAMHUKa pe3yJbTaTOB IIPeIMETHON 00yueHHOCTH, (hopmupoBanus YV 1.
OneHka JOCTHKEHHS METAaPEAMETHBIX Pe3yJIbTaTOB MOXKET. IIpoBoasTcs B xozae pasnuuHbIx npouenyp. OCHOBHOM NpoLEeaypOil HTOIrOBOM OLIEHKH
JOCTHKEHUS] METapeIMETHBIX PE3YIbTATOB SBISACTCS 3auuUma umo2068020 UHOUBUOYAILHO20 NPOEeKMA



KanennapHo — TemaTtnyeckoe MjIaHUPOBAaHUE MO XUMHH 9 Kiacc 24 B HEAEIIO

Ne
n/n

Jlara

Tema ypoka

ITnan

Pdakr

®opma
OpraHu3anuu
YPOKa

Jdomamnee
3ajaHue

IloBTOpeHue u 0000mIeHNe cBeeHUl M0 Kypcy 8 kiacca. XumMuuyeckue

peakuun (S 4)

1 Knaccudukanmst Ypok ycBoeHHs
HEOPraHUYECKUX BEIIECTB U UX | HOBBIX 3HAHUI
HOMEHKJIaTypa
2 Knaccudukarums XuMiuaecKkux Ypok ycBoeHus
peakuuii o pa3IudYHbIM HOBBIX 3HaHUI1
OCHOBaHUSIM
3 Bxonnas nquarHoctuueckas VYpOK KOHTPOJIS
pabora 3HaHUI
4 ITonsTHE O CKOpPOCTH Ypoxk —
XUMHYECKON PEaKLIHH. HCCIICJOBAHNE
5 Karanu3
Xumuyeckue peakuuu B pacrsopax (10 4
6 DIEKTPONUTHYECKAsS Ypok -
JCCOLIMAIUs HCCIIEJOBaHHE
7 OcHOBHBIE TIOJIOKEHUS TEOPUH | YPOK YCBOEHUS
AIIEKTPOJINTUYECKON HOBBIX 3HaHU
nuccormaruu (TO]1)
8 Xumuueckue cBoiictBa kucinor | KoMOumHHMpOBaHH
B cBete TO/I Bl YPOK
9 XHMMHUUECKHE CBOMCTBA KHUCIOT | YPOK- IPAKTUKYM
B cBeTe TOJI,
10 XMMUYECKHE CBOMCTBA KomOunupoBanu
OCHOBAaHMH B CBETE TEOPUH Bl YPOK
DIIEKTPOJINTUYECKON
TCCOLMAIIHI
11 XMMUYECKHE CBOKCTBA COJIEN B Ypok ycBoeHus

CBETE TEOPUU
PIIEKTPOJINTUYECKON

HOBBIX 3HAHUU




mrccoLUauu

12 [lonsTHe o ruaponM3e comeit KomOunupoBanu

bl YPOK

13 [Lp. No 1. Pemienue VYpox -
9KCIIEPUMEHTAIBHBIX 3aa4 0 MPAKTUKYM
TeMe «IJIEKTPOIUTUYECKAsT
JTUCCOLIMAITUSDY

14 O06006menne u Ypoxk 06001meHus

CUCTEeMaTH3alusl 3HAaHHUH 110 u
TeMe «XMMHUYEeCKHEe Peakllud | CHCTEMaTHU3aluu
B PACTBOPAX DIIEKTPOIUTOBY 3HAHUU
15 K.p.Ne 1 mo Teme Ypox KOHTpOJIs
«XUMHUYECKUE PEAKIINH B
pacTBOpax AIEKTPOITUTOBY
HemeTtanbl 1 ux coequneHus (25 1)
16 Ouras XxapakTepUCcTUKa Ypok —
HEMETaJJIOB HCCIICIOBAHHE

17 OO61mas xapakTepucTHKa KomOuHupoBanH
anemenToB VIIA rpymnmbsr — BI YPOK
raJIorTeHOB

18 CoenuHeHus rajloreHoB Ypok ycBoeHus

HOBBIX 3HaAHUU

19 [Lp.Ne 2. «M3yuenue cBOMCTB | YpPOK- IPaKTUKyM
COJISTHOM KHCIJIOTBI»

20 OO01mrast XxapaKTEepUCTHKA KomOunupoBanu
251eMeHTOB VI A- BI1 YPOK
xanbKoreHoB. Cepa

21 CepoBoJ10pOJT U CYIb(HUABI KomOunupoBanH

bIil YPOK

22 Kucnopoansie coequHenus cepsl | KoMOuHMpOBaHH

BIil YPOK

23 [T.p. No 3. «/3yueHne cBOICTB VYpox —
CEpHON KUCIIOTHI» MPAKTHUKYM

24 OO6m1as XxapakTepucTUKa KomOunupoBanx
XUMHUYECKHX dJieMeHTOB VA BIil YpOK

rpynmsl. A30T




25

Ammuak. Coiti aMMOHUS

Ypok ycBoeHMs
HOBBIX 3HAHUN

26 IT.p.Ne 4 «Ilonyuenue Ypox -
aMMUaKa ¥ U3y4eHue ero MPAKTUKYM
CBOMCTB)»
27 Kucnopoaconepxkaiiue Ypok -
COEJIMHEHUS a30Ta HCCIIeJOBaHHE
28 A30THast KUCIIOTa KomOunupoBanu
bl YPOK
29 ®Dochop u ero coeMHEHUS Ypok -
MPAKTUKYM
30 OO61as XxapaKTepHUCTHKA Ypok 00001eHHS
aneMeHToB IV A- rpynmsl. u
Yraepon CHCTEMaTU3aLUHN
3HaHUI
31 Kucnoponconepxamue KonTponbHo-
COCTMHEHUS yTiIepoJa o0o0maronmit
YPOK
32 ILp. Ne 5. «ITonydyeHue Ypok —
VIJIEKUCIIOTO Ta3a U U3yYeHHe | MPaKTUKyM
€ro CBOMCTB)»
33 Yriesonopoasl KomOunupoBanH
bIl YPOK
34 Kucnoponconepxarue Kom6unmnpoBanu
OpPTaHWYECKUE COCTUHCHUS BIIl YPOK
35 Kpemuuii u ero coenHeHus KomOunupoBanH
bIl YPOK
36 CunnkaTHas IPOMBIIUIEHHOCTh | YPOK yCBOGHUS
HOBBIX 3HAHUM
37 [TonydeHue HEMETAIIOB Ypok ycBoeHus
HOBBIX 3HAHUU
38 [Tonyuenue VYpoxk -
BOKHEHIITMXXHMHYSCKHAX MPAKTHKYM
COCIMHEHU I
39 O600IIeHNE IO TEME KomOnHupoBanH




«HemeTasibl ¥ UX COEUHEHUS» | bl YPOK
40 K.p. Ne2 1o reme: YPpoK - KOHTpoJIA
«Hewmerambl u ux 3HAHUI
COCIMHEHUS
MetaJibl 1 uxX coeguHenus (17 4)
41 [TonoxeHne METAJIOB B Ypok ycBoeHus
[Tepuonuueckoit cucreme, HOBBIX 3HAHUU
CTPOEHHE aTOMOB M KPUCTAJUIOB
42 OO01IMe XUMAYECKUE CBOMCTBA KomOuHupoBaHH
METAJIJIOB bl YPOK
43 OO011as XapaKTepuCTHKA Ypok ycBoeHHs
[IETIOYHBIX METAJUIOB HOBBIX 3HAHUI
44 Pemrenue 3amau KoMOuaMpoBaHH
bIil YPOK
45 OO611ast XapaKTeprUCTHKa Ypok ycBoeHus
I[[eJI0YHO3EMENTbHBIX METAJUIOB HOBBIX 3HAHUN
46 JKéctkocTh BOJBI M CITOCOOBI KomOunupoBanu
e€ ycTpaHeHus Bl YPOK
47 [Lp.Ne 6. «llonyuenue Ypok -
KECTKOH BOJBI M CIIOCOOBI €& IIPaKTUKYM
YCTpaHEHUS
48 AntomuHuI KomOunupoBanH
Bl YPOK
49 CoeanHeHHS aTIOMUHUS VYpok ycBoeHUs
HOBBIX 3HAHUU
50 Kenezo VYpox ycBoeHUs
HOBBIX 3HAHUU
o1 CoennHeHus xenesa Kom6unmnpoBanu
bIi1 YPOK
52 [T.p. No 7 «Pemenne Ypok-TipakTHKyM
PKCIIEPUMEHTATBHBIX 33/1a4 TI0
reme «MeTajuib»
53 Koppo3ust MeTayuioB U cocoObl | YPOK YCBOEHUs
BalUTHI OT HeE HOBBIX 3HAHUI
54 MeTailasl B IpUPOJIE. Ypok ycBoeHus

HOBBIX 3HAHUU




55

[TousiTne 0 MeTaILTYypruu

Ypoxk- cemuHap

56 O6001IIeHNEe 3HAHUI TTO0 TEME Ob6o06maromuit
«MeTannsn» YPOK

o7 KontponbHas pabora 3 mo Teme | YpPOK KOHTpOJIS
«Metasmibhy

Xumus ¥ oKkpy:kawmas cpeaa (2 4)

58 XuUMHYecKasi OpraHu3aIus KomOunupoBanu
MJIaHEThI 3eMIIsl bI1 YPOK

59 OxpaHa OKpyXaromieil cpesibl OT | YPOK — ceMHHap

XUMHYCCKOI'O 3arpsA3HCHUA

O0001IeHNEe 3HAHMI 10 XUMMH 32 KYPC OCHOBHOI1 mKoJbl. [loaroropka k
OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHY

(0OI'9) (7 )
60 BermecTBa O06o00maronmn
YPOK
61 XUMUYECKUE peaKiuu O06o00maronmn
YPOK
62 (OCHOBBI HEOPTraHUYECKOM O06o00maronmn
XUMHAH YPOK
63 OBP O0o0maromuit
YPOK
64 IlonroroBka KOHTPOJIBHOU KomOuHMpoBaHHEI
pabote 1 ypoK
65 KontponbHast pabotaNe4 Ypok KOHTpOJIS
«ToroBas mo Kypcy OCHOBHOI
IIKOJIBI»
66 AHAJTN3 KOHTPOJIBHOM pabOTHI. O06o0marommn
[TonBeneHue UTOroB roja. YPOK
67 Pemenne 3amau O06o00marommn
YPOK
68 Pemenne 3amau O06o0marommn

YPOK
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