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1. IlosicHuTEILHAS 3aMMHCKA

1.1. HopmaTuBHo-nipaBoBasi 6a3a.

Pabouas mporpamma y4eOHOTO mpeaMera «XHMHUS» paccuuTaHa Ha ydamuxcs 8-9
KJIaCCOB.

Pabouas mporpamma ygeOHOTO npenmeTa «XuMus» pazpaboTaHa Ha OCHOBE:

. ®denepanbHoro 3akona «O06 obpazoBanuu B Poccuiickoit @enepamum» Ne 273-D3
o1 29.12.2012;

J ®denepallbHOTO TrOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa OCHOBHOTO
o01ero 0Opa3oBaHus;

. OcHoBHo# 0011€00pa3zoBatenbHON Tporpammbel MAOY "COII Ne31";

. [Iporpammsl kypca Xumus. Paboune nporpammsl. [IpeamerHas auHus y4eOHUKOB

O. C. T'abpuensna, U. I'. Octpoymona, C. A. CinagkoBa. 8—9 kiaccel: yueOHOe Tocodme Juist
obmeooOpazoBaTenbHbIX opranm3aiuii / O. C. 'adpuensn, C. A. CnagkoB — M.: [Ipocsenienue,
2019

Pabouass mporpamma Mo XHMHH COCTaBjJCHa Ha OCHOBE (erepaabHOTO KOMITOHEHTA
rOCYIapCTBEHHOTO CTaHIapTa OCHOBHOTO 00IIEro 0Opa3oBaHwsL.
Pabouass mporpamMMa KOHKPETH3HPYET COJIEpP)KaHHE IMPEJAMETHBIX TeM 00pa30BaTEIIBHOTO
CTaHJIApPTa, JAeT pacHpeesicHne YU4eOHBIX YacoB IO pasjieliaM Kypca M IOCIIeIOBATEIIBHOCTD
W3YYCHHUS TEM U Pa3JieioB y4eOHOTO MpeIMeTa.

PaGouass mporpamma B moOJHOM OOBEME COOTBETCTBYET AaBTOPCKOM IMporpaMMe IO
npeaMeTy. BHECEHBI H3MEHEHHs, He 3aTparuBaroIre CoJepKaHrue MmporpamMMsl (cM 1. 6.2.)

1.2. Ha3HayeHue NPoOrpaMmabl.

PaGouass mporpamma kypca «Xumus» MpeaHazHadeHa i ydamuxcs 8-9 kmaccoB u
cootBeTcTBYeT yueOoHomy rurany MAOY COII Ne31 Benukoro Hosropoaa.

Paboyas porpamma peanu3yercs npu MTOMOIIIH y4eOHUKOB
- O. C. T'aopuensn, U. I'. Ocrpoymon, C. A. CmagkoB. Xumus 8 kiacc. YUYCOHHK s
o0meoOpazoBaTenbHBIX opranusanuii — M.: [Ipocsemenue, 2020.
- O. C. TI'aopuensn, U. I'. OcrpoymoB, C. A. CmankoB. Xumus 9 kinacc. YUeOHUK st
o0meoOpazoBaTenbHBIX opranusanuii — M.: [Ipocsemenue, 2020.

[Ipennaraemblii 00beM coaepkKaHUs SBISETCS JOCTATOYHBIM JUIsi (DOPMUPOBAHHS Y
oOyuaronuxcs Ha BTOPON-TpeThel CTyleHu 00I1e00pa3oBaTeIbHON MIKOIBI OCHOBHBIX MOHATUN
B 00JIACTH XUMUH.

B xone usydeHus mnpeamera oOydaromiudecs MOTY4YarOT 3HAHHMS O BEIIEeCTBaX, Kak
COCTaBHOM 4YacTH OKPYKAIOIIETO MHpa, UX KIacCUPUKAIMU, XUMHUUYECKUX MPEBPALICHUAX H
SBJIIGHUSAX,  COINPOBOXIAIOIIUX OTU TMpeBpalleHus. bonblioe 3HaYeHHe TMPHAACTCS TaKKe
(hOpMHUPOBAHHUIO €CTECTBEHHOHAYUHBIX MPEICTaBICHUM 00 OKpYyKaloIlleM Mupe, MpaBUiaM
0€30MacHOTO OOpaIIeHHs C BEIECTBAMHU.

2. Ilnanupyemble pe3yJbTaThl OCBOEHUSI Kypca « XHMHS».

B pesynbrate mzyueHus Kypca «XUMHS»  JIOJDKHBI OBITh JOCTUTHYTHI OIpeJiesIeHHbIE
pE3YJIBTaTHI.

JIn4HOCTHBIE pe3yJbTaThl:



o0yyaromuiicss HAy4YNTCs:

L4 OCO3HaBaThb CIUHCTBO nu OECJIOCTHOCTDb OKpYyKaromero Mmupa,
BO3MOJKHOCTH €ro II03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTIDKCHUI HAYKH,
L4 IMOCTCIICHHO BBICTPAHMBATH COOCTBEHHOE OCJIOCTHOC MUPOBO33PCHUC. OCO3HABATDH

HOTpC6HOCTI) N TOTOBHOCTH K caM006pa3013aHm0, B TOM YHUCJIC U B paMKax CaMOCTOSITEIIFHOM
JACATCIBHOCTH BHEC IIKOJIBI,

. OIICHUBATh XKMU3HEHHBIC CUTYAllMU C TOYKU 3PEHUsI 0€301MacHOro 00pasa >KU3HU H
COXPaHEHUS 3/I0pPOBbBS;

. OILICHUBATh FKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH Y€I0BeKa U IPUPOIBL;

. (¢bopMHpOBaTh  IKOJOTMYECKOE  MBIIUIEHHWE: YMEHHME  OLIEHUBATh  CBOIO

JESITeIbHOCTh M TOCTYIKU JIPYrUX JIOAEH C TOUKU 3PEHUsl COXpaHEHUs OKpYXKarollew cpeisl -
rapaHTa >KU3HH U OJ1aromnoJiyyus Jroien Ha 3emiie.

J (hopMHpOBaTh OTBETCTBEHHOE OTHOILIIEHUE K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaromMXxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOECHMIO JalbHEWIEH WHAMBHUIYaJbHON TpaeKkTOpUu
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Tpodeccuii U nmpodeccnoHalIbHBIX TPEAIOUTEHUH C
Y4eTOM YCTOMUYMBBIX MT03HABATEIBHBIX HHTEPECOB;

. (hopMHpOBaHHIO L[EJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpOBHIO pa3BUTHSI HayKM M OOLIECTBEHHOW NPAKTHKE, YUUTHIBAIOIIETO
COLIMANIBHOE, KYJIBbTYPHOE, S3bIKOBOE, TyXOBHOE MHOT0OOpa3re COBPEMEHHOTO MUPA;

. (hopMUPOBAHUIO TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMU JIFOABMU U
JIOCTUTaTh B HEM B3aWMOIIOHUMAaHUS;
. KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B OOIIEHUM M COTPYJHUYECTBE CO

CBEPCTHUKAMH, CTApIIMMH W MJQAMNIMMH B TMpolecce 00pa3oBaTebHON, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HUCCIEA0BATEHCKOM, TBOPUECKON U APYTUX BUIOB JACATEIHHOCTH,

° OCHOBaM JKOJIOTHYECKOW KYIbTYphl Ha OCHOBE MPU3HAHUS IIEHHOCTH XU3HH BO
BCEX €€ TMPOSIBICHUAX W HEOOXOAUMOCTH OTBETCTBEHHOTO, OEpPEKHOTO OTHOIICHHUS K
OKpYXalollen cpee.

MeTtanpeaMeTHble pe3yJabTaThI:

PervastuBubnie YY/1

o0yvyarmuiicss Hay4YnTCs:

. CaMOCTOSITENIbHO OOHapyKuBath U (opmynupoBaTh Y4eOHYIO MpoOieMy,
OTIPENETATh 1IeIb Y4eOHOU e TeIbHOCTH;

J BBIJJBUTaTh BEPCHH pEIICHHS NpPOOJIEMBI, OCO3HABaTh KOHEYHBIH pe3yJbTaT,
BBIOMPATh U3 MPEUIOKEHHBIX U HCKAaTh CAMOCTOSITEIBHO CPEACTBA OCTIKEHHUS LICTIH;

J COCTaBJIATh (MHIUBHIYaIbHO WM B TPYIIIE) IJIaH PEeIeHHsI TPOOIIeMBI,

J paboTasi Mo MjaHy, CBEpsATh CBOM JEUCTBUS C LENbIO U, IPU HEOOXOIUMOCTH,
UCHPABJIATH OIIMOKH CaMOCTOSATENBHO;

J B JIMAJIOTE€ C YYWUTEJIEM COBEPIIEHCTBOBATh CaMOCTOSATENBLHO BBIpAOOTAHHBIE
KPUTEPHH OLICHKH.

J oOHapyxuBaThb M (OpPMYIHPOBaTh y4eOHYIO MpoOJIeMy MOJ PYKOBOJCTBOM
YUHUTEJIS.

o CTaBUTbH 11€JIb IATEIILHOCTH HA OCHOBE TMOCTABJIEHHON MPOOJIEMBI U Mpeyiaratb
HECKOJIBKO CIIOCOOOB €€ JOCTUKEHUSL.

o CaMOCTOSITEJIbHO aHAJTU3UPOBATh YCJIOBUS JOCTMXKEHUS LI€IM Ha OCHOBE y4éra

BBIJICJICHHBIX YUHUTCIICM OPUCHTHPOB JIENCTBUS B HOBOM y‘{C6HOM MaTrepurajic.



. IJIAHUPOBATh PECYPCHI I TOCTUKEHUS LIEIH.
. Ha3bplBaThb TPYAHOCTH, C KOTOPBIMU CTOJIKHYJICS IIPM PpELICHUU 33Ja4yd, U
npeuiarath MyTH UX MPEOI0JICHUs/N30eraHus B JalbHEHIIEH NesITeTbHOCTH.

IHo3HaBaTeabHbIe YY

OOyyarmuiicss Hay4YuTCs:

o aHaM3UpPOBaTh, CpaBHUBATh, KilaccupumupoBarb W 0000mare (akTel U
SIBJICHUS;

. BBISIBJISITh IPUYMHBI U CJIEACTBUSI IPOCTHIX SBJICHUM.

o OCYIIECTBIIATH CpaBHEHHE,  KJIACCHU(PHUKAIMIO, CAMOCTOSTEIbHO BBIOMpas

OCHOBAHHMA U KPUTCPUU OJId YKa3aHHBIX JIOTHYCCKUX onepaunﬁ;

° CTPOUTH JIOTUYECKOE PACCYXIEHHE, BKIIOYAIOIIEE YCTAHOBICHHE MPUYUHHO-
CIIECTBEHHEBIX CBA3EH.

o CO3/aBaTh CXEMaTHUECKHUE MOJIETH C BbIJEJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00bEeKTa;

. COCTaBIIATh TE3UCHI, PA3JIMYHbIE BU/IbI IIJIAHOB U KOHCIEKTOB (MPOCTHIX, CIOMKHBIX
U T.IL).

. peoOpa3oBbIBaTh  MHPOPMAIIIIO W3 OJIHOTO BHUAA B Jpyroi (tabmuiy B

TEKCT | TIp.).

o YMETh  ONpEACTSITh BO3MOXKHBIC HCTOYHHKH  HEOOXOIMMBIX  CBEICHUH,
MPOU3BOIUTh TOWUCK MH(OPMAINK, aHAIM3MPOBATh W OICHWBATh €¢ JOCTOBEPHOCTB;

o OCYIIECTBIISITh PACHIMPEHHBIN TTOUCK WH(POPMAIIUU C UCIIOJIB30BaHUEM PECYPCOB
oubnuortex u UHTepHeTa;

o CO3/1aBaTh MOJICIIH U CXEMBI JIJISl pEIICHUS 3a/1a4;

o NIEPEBOJIUTh CJIOXKHYIO II0 COCTaBy HWHQOpPMAIHI0 U3 rpaduyeckoro Hiu
CHUMBOJIBHOTO MPEJICTABICHUS B TEKCT M HA00OPOT;

o yCTaHABIIMBAaTh B3aUMOCBS3b OIMMCAHHBIX B TEKCT€ COOBITHH, SBIICHUA,
MIPOIIECCOB;

o IPOBOJIUTH HAOIOCHUE U SKCIICPUMEHT T0]] PyKOBOJACTBOM YUUTEIIS;

. OCYIIECTBJISATh BBIOOp Hambosiee A(HPEKTUBHBIX CHOCOOOB peIICHUS 3aaad

B 3aBHCUMOCTHU OT KOHKPCTHBIX YCHOBHﬁ;

L4 JAaBaTb OIIPCACIICHUA ITIOHATUAM;
L4 YCTaHABJIMBATb NPUYHUHHO-CJICACTBCHHLIC CBA3HU;
L4 0606H_[aTL IOHATHUA — OCYHICCTBJIACT JIOTHYCCKYIO OIICpallui0 IIepexonaa OT

BUJIOBBIX TPU3HAKOB K POJOBOMY IOHSTHIO, OT MOHITUS C MEHBIIUM OOBEMOM K TOHSITHIO C
OOJIBIIIMM 00BEMOM;

. OCYILIECTBIISITh CpaBHEHHE M KiacCU(UKAIMIO, CaMOCTOSITETbHO BBIOMpas
OCHOBAHUS U KPUTEPUU TSl YKa3aHHBIX JTOTUYECKUX OTIEpaLInii;

. CTPOUTH JIOTUYECKOE pACCYXKICHHE, BKIIOYAIONIEe YCTAaHOBIEHUE MPUUMHHO-
CJIICACTBEHHBIX CBS3CH.

KomvynukaTuBubie YY /1:

OOyyaromuiics Hay4YuTCs:



o CaMOCTOSITEIBHO ~ OPraHM30BBIBATH yueOHOE B3aMMOJACWCTBHE B  TIpyIe
(ompenenaTh 00IIME LIEH, PAaCTIPEEIISATh POJIU, JOrOBAPUBATHCS APYT € APYTOM U T1.);

. coOIroAaTh HOPMBI ITYOJUYHON PEUH U PErJIaMeHT B MOHOJIOTE U JIUCKYCCHH;
J (bopmMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO, APTYMEHTUPYS UX;
. KOOPAUHUPOBATH CBOIO ITO3ULIUIO C TO3ULUAMHU IIAPTHEPOB B COTPYAHUUYECTBE IIPU

BBIpabOTKE 00IIIero;

. yCTaHaBIIMBAaTh M CPAaBHUBATH Pa3HbIE TOUKH 3PEHUS, MPEXKJE YeM NPUHUMATh
pelieHus U AeaaTh BbIOOp;

. CIOPUTh W OTCTaMBaTh CBOIO MO3HMIMIO HE BPAXIEOHBIM Ui ONIIOHEHTOB
obpazom;

J OCYIIECTBIISITh ~ B3aUMHBIH  KOHTPOJIb W  OKa3blBaTh B  COTPYJHHYECTBE
HEO0O0XOUMYIO B3aUMOTIOMOIITb;

o YUUTBIBATh pPAa3HBIC MHEHHS M HWHTEpeChl W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHLCHA:

L CaMOCTOATCIBHO CTAaBUTHh HOBBIC y‘Ie6HBIC OeIn 1 3aJa4u.
L CaMOCTOATCIIBHO CTPOUTH JKU3HCHHBIC IIJIAHBI BO BpeMeHHOﬁ IEPCICKTUBE.
° IIpH IJIAHUPOBAHHUU OTOCTUKCHUS ueneﬁ CaMOCTOATECIIbHO U aJICKBATHO YYHUTHIBATH

YCIIOBHUS U CPEJICTBA MX JIOCTHKCHUS.

o BBIJICIISITh aJbTEPHATHUBHBIC CIIOCOOBI JAOCTHKCHHSI IS M BBHIOMpaTh Hamboliee
3¢hHEeKTUBHBIN CITOCO0.

o aJICKBaTHO OIICHWBATh CBOM BO3MOXXHOCTH JOCTFDKEHUS IIETH OTpeaeTEHHON
CIIO’)KHOCTH B Pa3iIMYHBIX c(hepax caMOCTOSITEIHHON eI TeTbHOCTH,

o MPOIYKTHBHO pa3pemarb KOH(IMKTHI Ha OCHOBE y4€Ta MHTEPECOB M TTO3UIIHIA
BCEX YYaCTHUKOB, TIOMCKAa M OIICHKH aJbTEPHATHBHBIX CIOCOOOB pa3pemieHus] KOH(IUKTOB;
JIOTOBAPHUBATHCS M TIPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JEATEIBHOCTH, B TOM YHCIIC B
CUTYallUU CTOJKHOBEHUS] HHTEPECOB;

o Oparb Ha ce0sl MHUIMATUBY B OPraHU3alldM COBMECTHOTO JCHUCTBHS (IeJI0BOE
JUJEPCTRO);
o BJIAJICTh MOHOJIOTMYECKOW M TUAJIOTHUECKOW (popMamMH peud B COOTBETCTBHHU C

I'paMMaTUYCCKUMH U CHHTAKCUYCCKUMH HOPMAaMH POAHOI'O A3bIKA,

L4 ClIeaoBaTb MOPAJIBbHO-OTHYCCKHMM M IICUXOJIOTMYCCKUM IIPpHUHIUIIaAM 06].].[6HI/IH n
COTPYAHHUYICCTBA HAa OCHOBC YBAKHUTCIBHOI'O OTHOLICHUSA K napTHépaM, BHHMAaHHA K JIJHYHOCTHU
ApPYroro, a€kKBaTHOro MEKIMIHOCTHOI'O BOCIIPUATHUSA, TOTOBHOCTU aJICKBATHO PCarupoBaTbh Ha
HYXIbI IPYIrUX, B 4aCTHOCTHU OKAa3bIBATH IMOMOINb U 3MOIMOHAJIBHYIO MOAJCPIKKY napTHépaM B
mnmponecce JO0CTUKCHUA 06111e171 LI COBMECTHOM ACATCIBbHOCTH

IIpenmerHblie pe3yabTaThbl:

BbInycKHHMK Hay4YuTCs:

® XapaKTepu30BaTh OCHOBHBIE METOJbl TO3HAaHUs: HAONIOJCHUE, MOJEIMPOBAHNUE,
9KCIIEPUMEHT;

® ONUCHIBATh CBOICTBA TBEPIBIX, )KUIKUX, Ta3000pa3HbIX BEIIECTB, BBIACISS UX
CYLIECTBEHHbIE IPU3HAKHY;



PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX OHITUH «aTOM»,«MOJIEKYJIa», (XUMHUUECKU I
JJIEMEHT»,  «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY, «BAJIEGHTHOCTDHY,
«XUMHUYECKAs peaklus», UCIIONb3ysl 3HAKOBYIO CUCTEMY XUMMUH;

PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

pa3nuyaTth XUMAYECKHE U (PU3NUECKHUE SBIICHHS,

Ha3bIBaTh XUMUYECKHUE DJIEMEHTHIL;

OTPEJEIATh COCTAaB BEUIECTB MO UX (hopMyaM;

OTPEEIIATh BaJIEHTHOCTh ATOMa 3JIEMEHTa B COEAMHEHUSX;

OTPEIENATh TUI XUMHUYECKUX PEaKIInii;

Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUi;

BBISIBJISITh IIPU3HAKH, CBUJIETENIbCTBYIOIINE O MPOTEKAHUHM XUMHUYECKON PEAKINU MPU
BBINIOJIHEHUN XUMUYECKOIO OIIbITA;

COCTaBJISATh (GOPMYITBI OMHAPHBIX COCTUHEHU;

COCTaBJISATh YPaBHEHUS] XUMUYECKUX PEaKIUi;

coOnroaaTh mpaBuiia 6e30MacHOM pabOThI TP MPOBEIEHUU OTIBITOB;

M0JIb30BaThCs Ja00PATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIYHCIISATH MAaCCOBYIO JAOJII0 XUMUYECKOTO 3JIEMEHTA M0 POpMYsie COeAMHEHNUS;
BBIUUCIIATH KOJIMYECTBO, 00BbEM MIJIM Maccy BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce
pEeareHToB WIN IPOAYKTOB PEAKIINH;

XapaKkTepu30BaTh (PU3MUECKHE U XUMUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KMCIOPOIa U
BOJOPOJIa;

0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOJ;
PacKpbIBaTh CMBICII 3aKOHA ABOrapo;

pacKpbIBaTh CMBICH MOHATUH «TEMI0BOH 3 GEKT peakun», «MOJSIPHBIA 00beM»;
XapaKkTepu30BaTh (PU3MUECKHE U XUMUUECKUE CBOMCTBA BObI;

PacKpbIBATh CMBICII IIOHATUS «PACTBOPY;

BBIYHCIIATH MAaCCOBYIO J0OJIK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C OIIPEAECIEHHON MacCOBOM JJOJIEN pAaCTBOPEHHOIO BEILIECTBA;
Ha3bIBaTh COCJUHEHMS U3YUCHHBIX KJIACCOB HEOPraHNYECKHUX BELIECTB;
XapakTepu30BaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB: OKCUIOB, KUCIOT, OCHOBaHM1, COJIEH;

OTPEAEIIATh IPUHAUIEKHOCTD BEIECTB K ONPEIEICHHOMY KIIACCy COEIMHEHUM;
COCTaBJIATh (OPMYJII HEOPraHUYECKUX COETMHEHNH N3yUEHHBIX KJIACCOB;
IIPOBOJUTH OIIBITHL, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA NU3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

pacrno3HaBaTh OINBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U LIEJI0YEH N0 N3MEHEHNIO OKPACKU
MHIMKATOPa;

XapaKTepU30BaTh B3aMMOCBS3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COEAUHEHUI;
packpsiBath cmbica [lepuoanueckoro 3akona J[. . Menneneesa;

OOBSICHATh (PU3UYECKUI CMBICT AaTOMHOTO (IOPSAKOBOTO) HOMEPAa XUMUYECKOTO
2JIEMEHTA, HOMEPOB I'PYIIIBI ¥ Niepuoja B nepuoanueckoit cucreme 1. . Menneneesa;



O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHS aTOMOB, CBOMCTB JIEMEHTOB B
Ipezienax MajiblX EPUOJIOB U IVIaBHBIX MOArPYIII;

XapaKTepU30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOJIOPOAA 10 KaJblUsl) HA OCHOBE UX
MOJIOKEHHsI B iepuotuueckoit cucteme 1. 1. MenneneeBa u 0COOEHHOCTEH CTPOCHUS UX
aTOMOB;

COCTaBJISATh CXEMbI CTPOEHHSI aTOMOB IEPBBIX 20 3JIEMEHTOB MEPUOUUECKON CUCTEMBI [,
U. Menneneena;

PacKpbIBATh CMBICII IOHITUN: «XUMHUYECKAsI CBSI3bY, <«AIEKTPOOTPULIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3UIECKUX CBOICTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKY;

OTIPEENATh BUJ XUMUYECKOH CBSI3M B HEOPraHUYECKUX COCTUHEHUSX;

n300paxkaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAAMHU
XUMHUYECKUX CBSI3CH;

PacKpbIBaTh CMBICI OHATUN «HOH»,KKAaTHOH»,«aHUOH»,«AIEKTPOIHUTHI,
«CHEANEKTPOIHUTHI, IJEKTPOIUTHYECKAs JUCCOLUAIUS, COKHCIUTEND),«CTETIEHb
OKHCJICHUS»,«BOCCTAHOBUTENbY, KOKUCIICHUE),«BOCCTAHOBIICHUEY;

OTIPEJIeNIATh CTENeHb OKHUCIICHHSI aToMa 3JIEMEHTa B COCTUHEHUH;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKOHN TUCCOLMALINN;

COCTaBJIAITh YPaBHEHHUS DJIEKTPOIUTHYECKON TNCCOLMALNN KUCIIOT, EJI0YEH, COJIEH;
OOBSICHATB CYIIIHOCTb ITpOLECcCa IEKTPOIUTHIECKOHN JUCCOIMALMU U PEAKLIUH HOHHOTO
oOMeHa;

COCTaBJIATh IIOJIHbIE U COKPAIEHHBIE HOHHBIE YPABHEHNUS PEeaKLnil 0OMeHa;
OIpeNeNATh BO3MOXKHOCTb ITPOTEKaHMsI PEAKIIMI HOHHOTO OOMEHa;

MIPUBOJUTDH PEAKIHH, IOATBEPKIAOIINE KAYECTBEHHBIM COCTAB Pa3IMYHBIX BEIICCTB;
OIIPEACIIATh OKUCIIUTEND U BOCCTAHOBUTED;

COCTAaBJIATH YPABHEHMS OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMT;

Ha3bIBaTh (PaKTOPBI, BIUSAIOLUIME HA CKOPOCTh XUMUYECKOH peakiui;
KJIaccu(uUUpoOBaTh XMMHUYECKHE PEAKLUU 110 Pa3IMYHbIM IIPU3HAKaAM;
XapaKTEepPU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHUEM U CBOMCTBAMU
HEMETAJJIOB;

[IPOBOJIUTH OTIBITHI MO MOJYYEHHI0, COOUPAHUIO U U3YYEHUIO0 XUMUYECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIIIEKUCIIOT0 ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIIICKUCIBINA a3 U aMMHAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPDOCHUEM U CBOMCTBAMHU METAJLJIOB;
Ha3bIBaTh OPraHUYECKUE BEILECTBA 10 UX (hopMyJsie: METaH, 3TaH, STUIECH, METAHOJI,
9TaHOJI, IIMLEPUH, YKCYCHasl KACI0Ta, aMUHOYKCYCHasl KMCJIOTa, CTEApUHOBAs KUCJIOTA,
OJIEMHOBAs! KUCJIOTA, IJIFOKO03a;

OLICHMBATh BIIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH Cpebl HA OpraHu3M
YEJI0BEKA;

I'pPaMOTHO 00OpalIaThes ¢ BEIECTBAMU B MIOBCEIHEBHON YKHU3HU;

OTIPEAEIATh BO3MOKHOCTD IPOTEKAHMSI pEAaKLIUI HEKOTOPBIX MPEACTaBUTENIEH
OpPraHMYECKUX BEILECTB C KUCIOPOJIOM, BOJOPOJOM, METAJIIAMH, OCHOBaHUSIMH,
raJIor€HaMH.



BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:

BbIIBUT'aTh U MMPOBCPATH SKCIICPUMCHTAJILHO TUIIOTE3bl O XUMUYCCKUX CBOMCTBax

BEIIECTB HA OCHOBE MX COCTAaBa U CTPOEHUS, UX CHOCOOHOCTH BCTYIATh B XUMHUECKHUE
peakuuu, 0 Xapakrepe U MPOAYKTaxX pPasIMYHbIX XUMUYECKUX PEAKIINiA;

XapaKTepU30BaTh BEILECTBA IO COCTABY, CTPOEHUIO U CBOICTBAM, YCTaHABIMBAIOT

MMPUYNHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

COCTaBJIATH MOJICKYJIIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUA 110 COKpaIlIéHHI)IM HMOHHBIM

YPaBHECHUSIM;

IIPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MMPOABJIATH OKHUCIIMTCIbHBIC WU
BOCCTAaHOBHTEIIFHEIC CBOMCTBA C YUCeTOM CTCIICHEH OKHCIICHUS 9JICMCHTOB, BXOJAIIUX B

€ro COCTaB;

COCTaBJIATH YPAaBHCHUS peaKHHﬁ, COOTBCTCTBYIOIIUX IMOCTICAOBATCIIBHOCTH
HpeBpaHIGHI/II\/'I HCOPTaHNYCCKNX BCHICCTB Pa3JIMYHBIX KJIACCOB,

BBIJIBUTaTh U IIPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3BI O pe3yiIbTaTax BO3ACHCTBHS

pa3IUyYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKONPEAKITNN;

UCIIOJIB30BaTh HpI/IO6peTéHHI)IC SHaHU OJId OKOJIOTUYCCKU I'paMOTHOI'O IOBCJICHUA B

OKpYKarollen cpene;

HCIIOJIB30BaTh HpI/IO6peTéHHBIe KITFOYEBBIC KOMIICTCHIWH IIPH BBINIOJTHCHHUU ITPOCKTOB U

y4eOHO-HCCIIeI0BaTENbCKUX 3a/1a4 [0 U3yYEHHIO CBOMCTB, CIIOCOOOB MOJIy4EHUs U

pacCiio3HaBaHUA BCIICCTB,

O0O0BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/II-O 0 BEHICCTBAaX U XUMHUYCCKUX MPOLECCax;

KPUTHYECKH OTHOCUTBHCSA K MCEBOHAYUYHON MHPOpMAIINK, HEJOOPOCOBECTHOM pekiiame B
CpeacTBax MaccoBoi nHpopmanuu;

O0CO3HaBaTh 3HAUYCHUEC TCOPETUUCCKUX 3HAHWH 110 XUMHU JJIA HpaKTH‘ICCKOfI

JCATCIIbHOCTH YCJIOBCKA,

co3agaBaTb MOJCIN U CXEMBbI JJId pCIICHUA y‘IC6HBIX U ITO3HAaBAaTCJIbHBIX 3aJa4, IIOHUMAaThb

HEOOXOIUMOCTh COOJIFOACHUS TPEIITUCAHUN,

npempiaracMbiXx B HHCTPYKHOHUAX 110

HCII0JIb30BaHHUIO JICKAPCTB, CPCIACTB OBITOBOM XHMUH U Aap.

3. CTpykTypa u cojep:kaHue Kypca.

3.1. IlepeyeHb OCHOBHBIX Pa3/1eJI0B MPOrPaMMBbI € YKa3aHHEM OTIIYIIEHHbIX HA UX
peanu3aiuIo 4acos.

YyeOHO-TEeMaTHYECKUH IJIAH.

Ne | HaumenoBanue pazzaenoB (tem) | KommuectBo B ToMm uncie Ha mpoBeJeHHe
4acoB I10 [TpakTrueckux KoHTpoapHbIX
nporpaMme pabot pabot
8 knacc
1 | HavanpHble TOHSATHS W 3aKOHBI 21 3 1
XUMUHA
2 | Baxueiime npeacTaBUTeNu 18 3 1
HEOPraHMYECKHX BEIECTB.
KonnuecrBeHHBIE OTHOIIEHUS B
XUMUHA




3 | OcHOBHBIC KJIACChI 10 1 1
HEOPraHWYECKUX COCTMHEHUIN

4 | [lepponuyeckuid  3aKOH U 8 0 0
Ilepuoauueckas cHUCTEMa
xuMmudeckux anemenToB J. M.
MenieneeBa U CTpOCHHE aToMa

5 | XumMmuueckas CBS3b. 11 0 1
OKHUCIIUTEIIBHO- -
BOCCTaHOBHTEJIHLHBIC PEAKIIHH
Hroro 68 7 4
9 knacc
1 [ToBTOpenue u 00obIIEHNE 5) 1

CBEJICHUH TT0 Kypcy 8 Kiacca.
XHWMHUYECKUE PEAKLIUN

2 | XUMHYECKHE PEaKINU B 10 1 1
pacTBopax

3 | HeMeramnsl 1 UX cOeNMHEHUS 25 4 1

4 | MeTajutel ¥ UX COEIUHEHUS 17 2 1

5 | XuMmus u okpykaromas cpeja 2

6 | O0oOIIEHEe 3HAHNUH 110 XUMHH 7 1

3a KypC OCHOBHOM ITKOJIBI.
[ToarotoBka k OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY

(0I'D)
Pesepr 2
Uroro 68 7 5

3.3 Coaep:xaTejibHasi 4acTh Kypca.

8 KUIACC

(70 yacos, 2 yaca B He/eJII0)

HavajabHble NOHATHSA M 3aKOHDI XUMHUHN

Tena u BemectBa. CBOMCTBa BelleCTB. DTaJlOHHbIE (DU3MYECKHE CBOICTBA BELIECTB.
Marepuansl 1 MaTepuaigoBeeHre. Poiab XUMHUM B )KU3HU COBpeMEHHOro o01iecTBa. OTHOLIEHHE
oOriecTBa K XUMHH: XeMOQHIUSA U XeMO(pOOHsL.

Mertoapl u3ydyeHuss xumuu. Habmionenue. OkxcnepumeHnT. MogenupoBanue. Mogjenu
MaTepHalibHbIEe U 3HAKOBbIE WJIM CUMBOJIbHBIE.

I'a3pl. XKunkoctu. TBEpable BemiecTBa. B3anMHBIE mNepexoibl MEX]y arperaTHbIMU
COCTOSIHMSIMU BEILIECTBA: BO3TOHKa (CyOsimMalius) u aecyonumManusi, KOHIAEHCalus U UCTIapeHue,
KpHUCTaJNTU3aIUs U TUIaBJICHHE.

dusnueckue sBiIeHUs. YUCThIe BelecTBa U cMecH. | OMOT€HHbIE U T€TePOr€HHbIE CMECH.
Cmecu razoobpasHble, xuakue U TBEpAbIEe. CroOcoOBl pa3/ieNieHusi CMeceil: MeperoHka, Win
TUCTWIUIAIMS,  OTCTauBaHWe,  (WIBTPOBAHME,  KPUCTAUIM3AlMs WO  BBIIApUBaHUE.




Xpomartorpadus. [Ipumenenne 3Tux crnoco0oB B 1a00paTOPHON MPAKTHUKE, HA TPOU3BOJICTBE U B
ObITY.

XUMUYECKHE DBIEMEHTBHl. ATOMBI M MOJEKyabl. IIpocTele W CIIOKHBIE BeELIECTBA.
AnnoTtponus Ha npuMmepe Kuciaopoaa. OCHOBHBIE IIOJIOKEHUS AaTOMHO - MOJIEKYJIIPHOTO YYEHUS.
Honbl. BemecTa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3HaKu (CHMBOJIBI) XUMHUYECKHX 3JeMEHTOB. MH]opmarms, KOTOpPYH0 HECYT 3HAKH
XMUMHMUYECKUX JJIEMEHTOB. OTUMOJIOTUS HAa3BaHUM HEKOTOPbIX XHMUYECKUX DJIEMEHTOB.
[lepuonnyeckas Tabnuna xumudeckux snemeHtoB J[. M. MeHneneeBa: KOPOTKOTIEPHOIHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepros! u rpynmnsl. ['1aBHast u mo6o4Hast HOArPYIIIbI, WK A- U
Bb-rpynnsl. OTHOCHTENBHAS aTOMHAs Macca.

Xumunueckue ¢opmyinsl. UHaexcel u kod¢pduuuentsl. OTHOCUTEIbHAS MOJEKYJSpHAs
Macca. MaccoBas [10Ji1 XMMHYECKOT0 3JIeMeHTa B coeuHeHnu. MHpopmanus, KOTOpyto HeCyT
XUMUYECKHEe HOpMYIIBI.

BanentHocth. CrTpykTypHble (GOpMYJabl. XHUMHYECKHE DJEMEHTbl C IOCTOSSHHOW U
MIEpEMEHHON BaJIeHTHOCThbIO. BbIBOA (hopmynbl coenuHeHMs 1Mo BaleHTHOCTH. OmnpeneneHue
BAJICHTHOCTH XHMHYECKOro »JeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUU
COEIMHEHUH, COCTOSIIUX M3 JABYX XHMHUYECKUX DOJEMEHTOB, [0 BaJIEHTHOCTU. 3aKOH
ITOCTOSTHCTBACOCTaBABEILIECTB.

XuMUYecKkue peakiuu. PeareHTbl W TOPOAYKTHl peakiuu. lIpu3Haku XUMHUYECKUX
peakumii. YCIOBHsS MX NMPOTEKaHUs M INpekpanieHus. Peaknum ropeHus. DK30T€pMUYECKHE H
SHAOTEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHHsI MacChl BEIIECTB. XHUMHYeckhe YypaBHeHus. (CocTaBiieHUE
XUMUYECKUX ypaBHeHUH. HpopManys, KOTOpyro HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanus XMMHUECKUX PeakLui MO0 COCTaBy M YMCIY PEareéHTOB U MPOJIYKTOB.
Tunbl xumuueckux peakuuid. Peaknuu coenmHeHHs, pPa3IOKEHMs, 3aMeElleHUus U OoOMeHa.
KaranuzaTopsl u katanus.

JdemoHcTpauuu
*  Kouteknus MaTepualioB U U3/I€JIUN U3 HUX.
* Mopaenu, ucmoJib3yeMble Ha ypokax (hU3HKH, OMOJIOTUH U reorpaduu.
*  OObEMHBIE U MIAPOCTEP>KHEBBIE MOAETU HEKOTOPBIX XMMHUECKUX BEIIECTB.
* Mojenu KpUCTAINTMYECKUX PEIIETOK.
* CoOupanue mpubopa AJis NOTydeHHs ra3a U MPOBEPKa €ro Ha repMETUYHOCTb.
* Bosronka cyxoro npfa, Hojaa win HadTalIuHA.
* ArperaTHble COCTOSIHUS BOJbI.
* PaszgeneHue IByX HECMEIIMBAOIIMXCS KUJIKOCTEN C IOMOILBIO IETUTEIBHOW BOPOHKH.
e JluctumnsaTtop u ero paboTa.
* VYcranoBka ans GUIBTpoBaHUS U € paboTa.
* VYcraHoBKa AJis BbIMapuBaHus U e€ paboTa.
* Komnekius ObITOBBIX TPHOOPOB AMsl (GUIBTPOBAHUS BO3AyXa.
* Pazgenenue kpacsiiero BemiecTsa gromacrepa ¢ MOMOIIbI0 OyMakHON XpoMmaTorpaduu.
*  Mogenu alIOTPONHBIX MOIU(UKALINNA YTIEpOa U CePHI.
* IlomyueHnue o30Ha.

 Toprpers 1. 5. Beprennyca u JI. . Menzeneesa.



*  KopoTkoneproaHslii ¥ JUIMHHONIEpUOAHBIN BapuaHTel [lepuoauueckont cucremsr /1. U.
MenpneneeBa
* KoHcTpyupoBaHue IIapOCTEPKHEBBIX MOJEJIEH MOJIEKYJI.
* Annapar Kunna.
* Pa3znoxenue Ouxpomara aMMOHHUS.
* T'opeHue cepbl 1 MarHMEBOMU JICHTBI.
* Tloptpetrsl M. B. JlomonocoBau A. JI. JIaByasse.
*  OnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BELLIECTB.
* Topenue pocdopa, pacTBoOpeHHE MPOAYKTa TOPEHUS B BOJIC M UCCIICOBAaHHE
MIOJIyUEHHOTO PAacTBOPA JAKMYCOM .
* B3saumozeicTBue COJIIHON KHCIOTBI C INHKOM.
* Tlonyuenue ruapoxcuaa Mmeau(Il) u ero paznoxkeHue npu HarpeBaHUU.
JlabopaTopHbIe ONbITHI
. O3HaKOMJIEHHE C KOJIJIEKIIMEH TaO0OpaTOPHOM TTOCY/IBI.
. IIpoBepka npubopa i1t OIy4YeHHs ra30B Ha FTe€PMETUYHOCTb.
. O3HakomIIeHHE C MUHEpaJlaMy, 00pa3yIOIUMHU TPAHHUT.
. IIpurotoBieHue reTeporeHHON CMeCH MOPOIIKOB CEPBI U XKelle3a U UX pa3zesieHue.
. BzauMozeiicTBue pacTBOPOB XJIOPHUIOB M HOAMJIOB KaJIUs C paCTBOPOMHUTpATa cepedpa.
. Ilonydyenue ruapokxcuaa meau(ll) u ero B3aumoeiicTBie ¢ CEpHO KUCIOTOM.

. BzaumopeiictBue pactBopa colbl ¢ KUCIOTOM.

0 NOoO 01Tk WDN PR

. [IpoBepka 3akoHa COXpaHEHHUsSI MAcChl BEIIECTB HAa MPHUMEPE B3aMMOJECHCTBUSA MIETOYH M

KHCIIOTEL.

9. TIIpoBepka 3aKoHAa COXpPAHEHHWsS MAacChl BEIIECTB HA NPUMEPE B3aMMOJACHCTBUS INENOYU U

cosmm kene3a (I11).

10. Pasnoxenune nepokcuaa BOZOpoaa ¢ MoMOIIbIo okcraa Mapranna (I1V).

11. 3amermenue xene3omM Meay B MEAHOM KYIIOPOCE.

IIpakTHyeckue padoTbl

1. 3HAKOMCTBO ¢ JIabopaTopHbIM oOopyaoBaHueM. [IpaBuiia TEXHUKH O€30MACHOCTH MPH

pabote B kabuHeTe XuMuK. HekoTopsie BUABI padoT.

2. AHau3 MOYBEI

Baxueiinue npeacraBuTe/ i HeOpranuvdeckux BemecTs. KojimyecTBeHHbIEOTHOIICHUS B

XHUMUHU

Cocras Bo3ayxa. [Tonstre 06 00bEMHOI 10716 KOMIIOHEHTA MPUPOAHO I Tra30BON CMECH
— Bo3ayxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOM CMECH MO ero 00beMHOM J0JIe U
Hao00pOT.

Kucnopoa. O3o0mn. [Tonyuenue kucnopoaa. Cobupanuie u pacro3HaBaHHe KUCIOPOa.
XHUMHUUYECKHE CBOMCTBA KMCIOPO/Ia: B3aUMOJIEUCTBHE C METAJIJIAMHU, HEMETAJNIAMU U CI0KHBIMU
BemiectBamu. [Ipumenenue kucinopoaa. KpyroBopoT kucinoposaa B mpupo/ie.

Oxcuppl. OOpazoBaHue Ha3BaHUN OKCHIOB 10 UxX popmymnam. CocraBieHue Gpopmyrn
OKCHJIOB 10 UX Ha3zBaHUsAM. [IpeacTaBuTenu OKCUIOB: BOJIA M YIJIEKUCIIBINA ra3, HeraméHas
HU3BECTh.

Bonopon B mpupoae. ®usnyeckrue U XMMUYECKHUE CBOMCTBA BOJIOPO/Ia, €r0 MOJYYEHHUE U
MIPUMEHEHUE.



Kucnotsl, ux coctas u kinaccudukanms. Manukaropsl. Tabnumna
pactBopumocTu. CoJisiHas U cepHasi KUCIIOThI, UX CBOWMCTBA U IIPUMEHEHHE.

Conu, ux coctaB u Ha3BaHus. PacTBopumocTs coneit B Boge.IIpencraBurenu coieit:
XJIOpHU/1 HATpUsl, KapOoHaT HaTpus, pocdar KanbLus.

[Tocrossnnas ABoraapo. KonnuectBo BeniectBa. Mosib. Monsipnas macca. Kparasie
€IMHULIBI U3MEPEHUS KOJIMUYECTBA BEIIECTBA — MUUIMMOJIb U KMIIOMOJIb, MIJJIUMOJIIpHAS U
KUJIOMOJISIPHAs MacChl BELLIECTBA.

Pacu€rbl ¢ ucCnosib30BaHHMEM MOHSATHH «KOJIMYECTBO BEILECTBA», «MOJIIpHAs Maccay,
«MOCTOSIHHASE ABOTAIPO».

3akoH ABoraapo. MossipHbIil 006EM ra3000pa3Hbix BemiecTB. OTHOCUTEIbHAS
IJIOTHOCTH OJHOTO Ta3aro Jpyromy.

KpaTtHble enuHuIBl HM3MEpEeHUS — MWUIMMOJSIPHBIE M KUJIOMOJISIPHBIM 0OBEMBbI
ra3000pa3HBIX BEIIECTB.

Pacu€rbl ¢ ucnosb30BaHHMEM MOHSTUM «KOJMYECTBO BEIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM Tra30By, «IIOCTOSIHHAs ABOTAIpO».

Pacu€rbl ¢ ucnosb30BaHHMEM MOHSTUH «KOJMYECTBO BEIECTBA», «MOJISIpHAs maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPON.

I'unpocdepa. KpyroBopot Bojbl B mpupoje. Puznyeckue 1 XUMUUYECKHE CBOWCTBA BOBI:
B3aNMMOJICHCTBHE C OKCHUIIAMM.

OcHoBaHus, X cocraB. PacTBOpUMOCTH OCHOBaHMN B BoJAe. V3MeHEeHuE OKpacKu
MHJIMKATOpPOB B IIeNo4HOM cpene. [lpencraBurenu mienoyen: TMIPOKCUIBI HATpHs, KaJlHs U
KaJIBLIMSL.

PacTBopuTens u pactBopéHHOE BemiecTBo. PacTBopel. PactBopenue. ['napatel. MaccoBas
JI0JIs1 PAaCTBOPEHHOTO BEHIECTBA. Pacuérhl, CBSI3aHHBIE C MCIOJB30BAaHUEM IOHATHS «MaccoBas
JI0JIS1 pACTBOPEHHOTO BELIECTBAY.

JdemoHcTpauuu

*  OmnpeneneHue coaepxKaHus KUCIOPOIa B BO3IyXE.
* IlosyueHune KUCIOpOAA Pa3IOKEHUEM IIEPMAHIaHaTa Kajus U epoKcuaa

BOJIOPOJA.

* CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOJBI.

* Pacno3HaBaHMEKUCIOPOAA.

* T'openue maruus, xesuesa, yris, cepsl u ocdopa B KUCIOPOJE.
*  Koiekiusi OKCHUI0B.

* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPO/IA.

* Topenue Bomoposa.

* Bsaumoseiictue Bogoposa ¢ okcumom meau(ll).

* Komiekuusi MUHEpaJIbHBIX KACIOT.

* IlpaBuio paz0aBieHus cepoil KUCIOTHI.

*  Komnekuus coen.

* Talnuua pacTBOPUMOCTH OCHOBaHUMN, KUCIIOT U COJieil B BOJIE.

* HekoTopsle MeTaibl, HEMETAJUIBl U COEUHEHMS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
*  Mozenb MOJISIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONbITHI
12.  TlomyrHeHHe U3BECTKOBOM BOIbI IIPU MPOIYCKAHUH YIIIEKMCIIOTO Ta3a.



13.  TlomyueHue BOAOpPOaa B3aUMOJENCTBUEM IIMHKA M COJSHOM KUCIIOTBL
14. PacnosHaBaHue KMCJIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B LIEIOYHOM CpeEE.
16. OsmakomieHue C IpemaparaMy JOMAIlHEN MM HIKOJBHOM alTeuKH — pacTBOPAMM
IIEPOKCHJIA BOAOPOIa, CIUPTOBOM HACTOMKH MOJA U HAILIATBIPHOIO CIIUPTA.
IIpakTHYeckne padoThI
3. Tonyuenune, cobupaHue U pacro3HaBAHUE KHCIOPOA.
4. Tlonyuenue, coOMpaHUen pacro3HaBaHue BOAOPOIA.
5. TlpuroToBiicHHE PaCTBOPOB COJIEH C X 3aJlaHHON MacCOBOI JIOJIEIA.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeJUHEeHuil O6o0uieHe
CBeJIeHU 00 OKCHIax, UX Kiaccu(ukanum, Ha3BaHUAX U CBOMCTBaX. CrIOCOOBI MOTydeHUs
OKCHJIOB.

OcHoBanusl, Ux KinaccuduKaiys, Ha3BaHUs U CBOICTBA. B3aumoeiicTBue ¢ KUCIOTaMH,
KHCJIIOTHBIMU OKCHJAMH M COJISIMH. Pa3nokeHue HepacTBOPUMBIX OCHOBaHUU. CriocoObl
MOJTy4E€HHS] OCHOBAHUM.

Kucnotel, nx wmaccuduranus u HazBaHusa. OOIME XWMHYECKHE CBOWCTBA KHCIOT.
B3anmoneicTBie KHUCIOT € METAIaMH. DJIEKTPOXUMHYECKUM psii HAMPSHKEHUHA METAIIOB.
BzanMmopeiicTBue KHCIOT ¢ OKCHAAMH METaJIOB.

B3anMopeiicTBHe KHCIOT C OCHOBAaHMSAMHM — pEaklus HeWTpaim3auuu. BsaumonelictBue
KHCJIOT C COJISIMU. [TonydyeHune 6€CKUCIOPOTHBIX
U KUCJIOPOJCOAEPKAIIUX KUCIIOT.

Conu, ux kiaccudukanus u CBocTBa. BzanmoaeiicTBre comieit ¢ MeTaiaMu,
0COOEHHOCTH ATHX peakiuii. B3anmoaeiicTBrue cosied ¢ CosiMu.

I'enernueckue psanpl MeTaJla U HEMeTasula. ['eHeThndecKas CBA3b MEXKY KilacCaMu
HEOpPraHUYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI

17. BzauMoeiicTBrEe OKCH/IA KaJIbIIUS C BOJOM.

18. IlomyTHEHME M3BECTKOBOM BOJIBL.

19. Peakuus HeliTpanu3anyu.

20. TTonyuenue rugpoxcuaamenu(ll) u ero B3anMoeicTBUE ¢ KUCIOTOM.
21. Paznoxenue rugpokcuaa Meau(ll) mpu marpesanuu.
22. BzaumoieiicTBUE KUCIOT ¢ METaJIJIAMH.

23. BzaumoieiicTBHE KUCIIOT C COJISIMH.

24. O3HaKOMIIEHHE C KOJUIEKIIUEH COJIEH.

25. Bzaumoseiictue cyibdara meau(Il) ¢ xene3om.
26. B3aumoieiicTBHE coJel ¢ COMSMHU.

27. Tenernyeckas CBsA3b Ha NPUMEPE COEAMHEHHI MEIH.
IIpakTnyeckne padoTsl

6. Pelenue sKCIEpUMEHTAIBHBIX 3a/1a4.

IMepuoguyeckuii 3axoH u Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenaesieeBan CTpOeHHE aTOMA



EcTtecTBeHHbBIE cCEMENCTBA XMMUUECKUX 3JIEMEHTOB: ILIE€JI0YHbIEN LIEJI0YHO3EMETIbHbIE
METaJUTbl, TaJOreHbl, WHEePTHBIE (OMaropojHbie) ra3bl. AMdorepHOCTh. AMdOoTEpHBIE
OKCHUJbI ¥ TUAPOKCUAbl. KoMIIEKCHBIE COJIH.

Otkpertue . . MenneneesiM [leproauyeckoro 3akoHa v CO3/1aHUE UM
[Teproanueckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB.

ATOMBI Kak (opMa CYIIECTBOBAHUS XUMHUYECKHX 3JIEMEHTOB. OCHOBHBIE CBEICHHS O
CTpoeHUH aToMOB. JloKa3aTenbCTBa CJIOXKHOCTU cTpoeHus aromoB. OmbiTel Pesepdopna.
[1nanerapHast MOJENIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX siep: MNPOTOHBI, HEUTpoHBL. OTHOCUTENbHAas aTOMHAas Macca.
B3anMoCBsI3b MOHATHI «IIPOTOHY», KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XHMHUYECKUX
anemeHTOB NeNe 1-20. [ToHsiTHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3oronbl. ®usnveckuit cMmbici cuMBOMKHM llepuoanueckoit cucrembl. CoBpeMeHHas
¢dopmynupoBka [lepuoguueckoro 3akoHa. M3MeHeHMsI CBOWMCTB 3JE€MEHTOB B MEpUOAAX U
rpymnmnax, Kak (QyHKIUS CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa »JJIEMEHTa-MeTajula W DJeMEHTa-HeMeTalsla M0 HMX IOJIOKEHUIO B
[Tepnoanueckoii cucreme xumuueckux emeHToB J[. 1. Menneneesa.

JdeMoHcTpanuu
* Paznuunble GopMbl TaOIUIl TEPUOAUUECKON CHCTEMBI.
*  MoaenupoBanue nocrpoenusd [lepuoanueckoii cucremsl 1. . Menaeneesa.
*  Mopenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
*  Mogenu aToMOB JI€MEHTOB 1—3-T0 MeproI0B
JlaGopaTopHble ONBITHI.
28. Tlony4yenne am(pOTEPHOro THAPOKCHIA U UCCIEI0BAHHUE €TI0 CBONCTB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE pPeaknumn

Nonnas xumuueckasi cBsizb. MoHbl, 00pa3oBaHHbIE aTOMaMU METAJUIOB M HEMETAaJIOB.
Cxembl 00pa3oBaHUs MOHHOW CBSA3M ISl OMHAapHBIX coequHeHuil. VloHHbIE KpUCTaIMYecKue
peméTku ¥ (U3NYECKUE CBOICTBA BEIIECTB C 3TUM TUIOM pemi€rok. [lonsTre o popmynbHON
€/IMHUILIC BEUIECTBA.

KoBanenTHas xuMuyeckass CBsI3b. OJJEKTPOHHBIE U  CTPYKTYpHbIE  (OPMYIIBL.
KoBanentHas HemossipHas cBsi3b. Cxembl 0Opa30BaHMS KOBAJIECHTHOW CBSI3U Uil OWMHAPHBIX
coenuHeHU. MomnekynsipHble 1 aTOMHbIE KPUCTALIMYECKHE PEIIETKU, U CBOMCTBA BEIIECTB C
9TUM THIIOM PEUIETOK.

DIEeKTPOOTPULIATENIBHOCTh. Psn  snmekTpooTpunareabHOCTH. KoBaneHTHas mnomjsipHas
xuMmuueckass cBs3b. Jlumonb. CxemMbl 00pa3oBaHMsI KOBAJICHTHOM TMOJISIPHOM CBSI3U JUIA
OMHApHBIX coeNMHEHUN. MOJeKyIsIpHble U aTOMHbIE KPUCTAIIMYECKHE PEIIETKH, CBOWCTBA
BEILIECTB C 3TUM THUIIOM PEMIETOK.

Mertannudeckas XUMUYecKas CBA3b W MeTajlIM4yeckas KpPUCTAJUIMUecKas penIérka.
CBoiicTBa BEUIECTB € 3TUM THUIIOM petI€éToK. EAnHas npupoia XMMUYECKUX CBS3EH.

Crenensb okuciienus. CpaBHEHHE CTENIEHU OKHCIIEHUs U BalleHTHOCTHU. [IpaBuia pacuéra
CTETIeHEW OKUCIICHUS 10 (POPMYIaM XUMUYECKUX COSTUHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakinu. OnpeesieHne CTETEeHEeN OKUCIECHUs s
JJIIEMEHTOB, OOpa3yIIIUX BEIIECTBA pa3HBIX KJIAcCOB. PeaklMMHOHHOTO OOMEHa H



OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIUU. Okucimurens u BOCCTAaHOBHTCJIb, OKHCIICHHC H

BoccraHoBieHue. (CocTaBieHHWE  ypPaBHEHHMM  OKHCIHUTENIbHO-BOCCTAHOBUTEIbHBIXPEAKIIUMA

METO/IOM 3JIEKTPOHHOTO OanaHca.

JdeMoHcTpanuu

Buneo ¢parmentst u cnaiinel «MloHHAasE XMUMUYECKast CBS3b ».
Kosnexnus BemecTs ¢ MOHHOM XUMHUYECKOU CBSI3bIO.

Mopenn HOHHBIX KPUCTAIUIMYECKUX PELIETOK.

Buneodparments! u cnaiifpl «KoBalleHTHAIXUMHUYECKAsT CBS3bY.
Kosnexnus BemecTB MOJIEKYJIISIPHOIO U ATOMHOT'O CTPOCHHSL.
Mogenn MONEKYJIAPHBIX U ATOMHBIX KPUCTAIUIMYECKUX PEHIETOK.
BuneodparmenTs! u crnaiipl «MeTalandeckas XuMUYecKas CBS3bY.
Komnexnus «MeTaibsl ¥ CIIIaBb».

B3aumoeiicTBre IIMHKA ¢ Cepoi, COSTHOM KucnoToi, xiopumom menu (11).
l'openue maruus.

B3anmoaericTBre XJIOPHOM U CEPOBOJOPOTHON BOJIBI.

JlaGopaTopHbie ONBITHI

29. W3roToBieHne MOJENH, WLTIOCTPUPYIONIEN CBOMCTBA METAINIMYECKON CBA3H

Conep:xaHue nporpamMmmbl
Xumus 9 kiaace
(68 uacos., 2 yaca B HeJIeJII0)
IloBTOpeHUEe 1 00001IEHNeE CBEAeHUI 0 Kypcy 8 Kkiacca
bunapueie  coemuHeHus. Oxkcuabl  cosieoOpasylolMe U HecosieoOpasyrolue.

FI/II[pOKCI/II[BI: OCHOBaHMH:, aM(i)OTepHBIC, KHUCJIOTHI. Cpe,Z[HI/Ie, KHUCJIBIC, OCHOBHBIC COJIH.

O6oOmenrue cBeleHUH O XUMHUYECKMX peakumsax. Kiaccudukanus XuMHUUYECKHX

peakuuil Mo pa3IuYHbBIM OCHOBAHMSIM: COCTaBY M YHCIY pPEarupyroIluX U 00pa3yroIINXCs
BEIIECTB, TEIJIOBOMY 3((PeKTy, HAIpaBJIEHUIO, U3MEHEHUIO CTENEHEH OKUCICHHS JIEMEHTOB,

00pa3yoIluX pearupyolire BenecTna, Gase, UCIOIb30BaHUIO KaTalln3aTopa.

ITonsatue o CKOPOCTH XUMHYECKOH pe€aKuuu. (DaKTOpLI, BJIMAIOINUEC Ha CKOPOCTb

XUMHNYCCKHUX peaKI.[PIfIZ npupoga pearupyromux BCEHICCTB, UX KOHLCHTpalu:A, TEMIICpaTypa,
miomaab COIMMPUKOCHOBCHU A, HAJIMYHUEC KaTaJIn3aTopa. Karanus.

JdeMoHcTpanun

O3HaKOMJICHHE C KOJUICKIIUSIMH METaJIJIOB 1 HEMETAJIJIOB.

O3HaKoOMJICHHME C KOJUIEKIIUSIMH OKCHUIOB, KUCJIOT 1 COJICH.

3aBUCHMOCTD CKOpPOCTH XHMHUYECKOH peakiunun OT MPpHUPOABLI PEATUPYIOIIIUX BCIICCTB.
3aBUCHMOCTD CKOpPOCTH XHMHUYECKOH pCaKkinn OT KOHICHTpAaUU pCarupyromumx
BCIICCTB.

3aBUCHMOCTD CKOpPOCTH XHMHUYECKOH peaKkiuun OT II01a AN

COIIPUKOCHOBCHUS pCarnpyromniux BCIICCTB (((KPIHSIH_[I/II‘;I CJ'IOfI»).

3aBUCHMOCTD CKOpPOCTH XHMHUYECKOH pCaKkinn OT TCMIICPATYPhI p€arupyronmx BCIICCTB.

JlabopaTopHbIe ONBITHI

1. B3aumoselicTBre aMMuaKka M XJIOPOBOIOPOIA.

2. Peakiys HEUTpaIU3ALUH.



3. Hab6monenue TemnoBoro 3¢ (eKTa peakuuy HeUTpaIu3aliH.

4. BzaumojeiicTBue cepHOU KUCTIOTHI ¢ okcuaoM meau (I1).

5. Pa3zjioxkeHue epOKCHIa BOAOPOIa ¢ MOMOIIBIO KaTaaasbl KapTodes

6. 3aBHCHMOCTH CKOPOCTH XMMHUUYECKON PEAKLIUM OT IPHPO/IbI PEATUPYIOIINX BEIIECTB HA
MpUMepe B3aUMOJICHCTBHSI PAaCTBOPOB THOCYIIb(aTa HATPUS U XJIOpHa Oapusi, THOCYIb(aTa
HATPHSI U COJITHOM KUCIIOTHI.

7. 3aBUCHMOCTb CKOPOCTH XMMUYECKOMN PEAKIIMHU OT IPUPOILI METAILIOB IIPH UX
B3aUMOJICCTBUNU C COJITHOM KMCIIOTOM.

8. 3aBMCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIUKM OT HPUPOIBI KMCIOT IPH B3aHMOICHCTBUM
UX C JKEJIe30M.

9. 3aBMCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIUH OT TEMIIEPATYPEL.

10.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KOHIIEHTPALUH.

11. 3aBucHMOCTH CKOPOCTH XMMHYECKOM peakiMd OT IUIOMAId CONPHUKOCHOBEHHUS
pearupyromnmx BEemecTs.

12.  3aBHCMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTalu3aTopa.

XuMHYECKHE P€aKIUM B pacTBOpaXx 3JIEKTPOJIUTOB

[Tonsatne 00 SIEKTPOJUTUYECKON UCCOIMAIAN. OJEKTPOJIUTBI M HEIICKTPOIUTHI.
MexaHu3M JucCCOLMAlMM  3JEKTPOJIMTOB C  PAa3jM4HBIM  XapakrepoM cBsi3u. (CrerneHb
ANIEKTPOJIUTHYECKON nucconuanuu. CHUIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU DIIEKTPOJUTHUECKONW aucconmanmu. Kiaccudukarms
MOHOB U HMX CBOicTBa. KHCIOTHI, OCHOBAHUSA U COJIM KaK AJIEKTPOJIUTHL. VX Kiaccudukauus u
JUCCOIALHS.

OO0mue XUMHUYECKHE CBOWCTBA KHUCJIOT: M3MEHEHHME OKpacKM  HHIUKATOPOB,
B3aMMOJICIICTBHE C METallaMH, OKCHJAaMU M THUJIPOKCHUAAMH METAUIOB U  COJISIMH.
MouiekynspHble ¥ HOHHBIE (TIOJIHbIE U COKPAIEHHBIE) YPABHEHUSI peaKLUi.

XUMUYECKUH CMBICT COKpalIEHHBIX YpaBHEHUW. YCJIOBUS MPOTEKAHUS PEAKIUNA MEXIY
ANEKTPOJUTAMHU 10 KOHIA. P51 aKTUBHOCTH METAILIOB.

OO0mue XUMHYECKHe CBOWCTBA MIEIOYEH: B3aMMOJEHUCTBUE C KHUCIOTaMH, OKCHUIAAMHU
HeMeTaioB, coisiMi.  OOmMe XMMHYECKHe CBOMCTBA HEPAaCTBOPUMBIX  OCHOBAaHUM:
B3aMMOJICIICTBUE C KUCIOTAMU, PA3JI0KEHUE IIPU HArPEBAHUU.

OO0mue XUMHYECKHE CBOWCTBA CpPEAHUX COJIEH: B3aUMOJICHCTBHE C KHUCJIOTaMH,
1Ie104YaMu, COJIAMM U MeTajlilaMu. B3aumMoaeiicTBIE KUCIBIX COJIEH CO 1IeI0YamH.

lunponus, kak 0OMEHHOE B3aUMOJICHCTBUE coJiel ¢ BOJOM. ['Maponu3 cosid CHIBHOTO
OCHOBaHUS W CNa0o0# KHUCIOTHL. ['maponus coium cnaboro OCHOBAaHWS W CHIIBHOW KHCIOTHI
[xana pH.

CBoiicTBa KUCJIOT, OCHOBAHUM, OKCUIOB U COJIEH B CBETE TEOPHUH 3JIEKTPOJUTHUYECKOU
JUCCOIMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU.

JdeMoHcTpanuu.
* lcnbiTanue BEMIECTB U UX PACTBOPOB Ha 3JIEKTPOTPOBOTHOCTD.
*  3aBHCHUMOCTbH JEKTPONPOBOIHOCTH YKCYCHON KUCIOTHI OT KOHLEHTPAIIH.
* JIBM>KEHHUE OKPAILLIEHHBIX HOHOB B 3JIEKTPUUYECKOM IOJIE.

® Onpe;[eneHI/Ie XapakTepa Cpeabl B paCTBOpaAX CoJIeii.



JlaGopaTopHbIe ONBITHI.

13. Mucconmaims cnabbix 3JI€KTPOJMTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.

14. 3menenune 0Kpacku MHIMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peaknus HelTpanu3zanuu pacTBOpPa MIEIOYHM PA3IMUYHBIMKE KMCIOTAMH.

16. ITomyuenue rumpoxcuna meau (I1).u ero B3anmMoaeiCTBHE ¢ Pa3IMYHBIMU KMCIOTAMH.
17. BzaumoelicTBue CHUIBHBIX KUCIOT ¢ okcuaoM meau (11).

18-20. B3aumoeiicTBrE KUCIOT C METAJIIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlonyuenue CTyIHs KPEMHUEBOM KHCIIOTHL.

23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CY/IbhaT-uoHbI

24. Vi3sMeHeHne OKPACKHM MHIMKATOPOB B IEJIOYHOM CPEJIE.

25. B3anuMoelCTBHE IEN0Uel ¢ YIIEKUCIIBIM I'a30M.

26. KayecTBeHHAs peakiys Ha KATHOH aMMOHMSI.

27. Tonyuenue ruapoxcuaa meau (1) u ero pasnoxenue.

28. B3anmoelicTBie KapbOHATOB ¢ KMCIOTAMH.

29. Tlonyuenue ruapokcua xenesa(lll).

30. BzanumoeiicTeue xenesa ¢ pactBopom cyibgara meau (11)

IIpakTH4eckne padoThI

1. CsoiicTBa KHCIIOT, OCHOBAHUM, OKCUIOB U COJIEN B CBETE TEOPHU
SIIEKTPOJIUTHIECKOM UCCOIMAIINN U OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIHI

HemeTaubl 4 MX cOeAMHEHUS

CtpoeHne aTOMOB HEMETAUIOB M MX moJiokeHue B Ilepumommueckoin cucrteme. Psp
ANEKTPOOTpHUIIATENBbHOCTH. KpucTammndyeckue pemeéTkd HEMETANIOB — TMPOCTHIX BEIIECTB.
Amnorponus u e€ npuanHbl. PU3NYecKre CBOMCTBa HeMeTauoB. OO0IIMe XUMHYECKHE CBOMCTBA
HEMETAJUIOB: OKUCIIMTEILHBIE U BOCCTAHOBUTEIIBHBIE.

l"asorensl, cTpoeHne WX aTOMOB M MOJICKYJ. DU3MYECKHE U XUMHUYECKHE CBOMCTBA
rajJjoreHoB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB rajJOT€HOB B 3aBUCHMOCTH OT UX IOJIOKEHUS
B [lepuoanyeckoii cucreme. HaxoxaeHue rajoreHoB B MPUPOJEC M MX MOJydCHHE. 3HAUCHUE U
MIPUMEHEHHE TaJIOTeHOB.

l'amoreHoBoIOpOABI W COOTBETCTBYIOLIME UM KHCIOTHI: IIJIaBUKOBAs, COJISHA,
OpOMOBOJIOpPO/IHAsI, MOJI0BOAOpOAHAsA. ['amoreHupl. KauecTBeHHBIC peaklMM Ha TaJIOTCHHI-
noHsl. [I[puMeHeHHEe COeTMHEHNT TAIOTCHOB M UX OMOJIOTUYECKAs POJIb.

Obmas xapakrepuctuka snemeHToB VIA-rpymnmel. Cepa B mpupoie U €€ MoJyuyeHue.
AnnoTpornHbsle MOIUGUKALUKA CEPHl M UX CBONCTBAa. XHMMHYECKHE CBOMCTBA Cepbl U €&
MIPUMEHEHHUE.

CepoBo1opo: CTpOEHUE MOJIEKYJIbI, (PU3HUECKHE U XUMUYECKUE CBOWCTBA, IOMYyYCHHUE U
3Hauenue. CepoBoaopoanas kucnota. Cynbduasl u ux 3HaueHue. JIroMruHOOPHI.

Oxcup cepsl (1V), cepHucras kucnoTa, cynbpuTsl. KauecTBeHHas peakiivs Ha CylIbpUT-
HOH.

Oxcun  cepwl (VI), cepHas kucnota, cyibdatsl. Kpucramioruaparsl. KadecTBeHHast
peaxius Ha Cynb(ar-uoH.

CepHast KUCIOTA - CHIIBHBIN 31eKTpoauT. CBOMCTBA pa30aBIeHHON CEPHOM KUCIOTHI, KaK
TUMIUYHON KHCIOTHI: B3aMMOJICHCTBUE C METaJlJIaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHIAMH,



OCHOBAHMSAMHU U aM(OTEPHBIMH THAPOKCHIAMHU, colisiMi. KauecTBeHHas peakuus Ha Cynbdar-
HOH.

OOmiast xapakrepucTuka 3y1eMeHToB VA-Tpynmnbl. A30T, CTPOGHHE aToMa M MOJIEKYJIBL.
®u3nyeckue U XUMHUYECKHE CBOWCTBA M IPUMEHEHHE a30oTa. A30T B MPUPOJE U €ro
OHMOJIOTHYeCKast POJIb.

AMMHaK, CTpOCHHE MOJEKYIbl H (HU3NYECKHE CBOMCTBA. AMMMayHas BOJa,
HAIIATBIPHBINA COUPT, TUApPAT aMMuaka. JOHOPHO -aKIENTOPHBIA MEXaHW3M O0pa30BaHUS
KaTHOHa aMMOHUs. BoccTranoBUTebHBIE CBOMICTBA aMMuaka. CoJlu aMMOHUSA U UX IIPUMEHEHHE.
KauecTBeHHas peakiiyis Ha KATHOH aMMOHHUSI.

Oxkcuapl a30Ta: HECOJeoOpasyrolIue W KHUCIOTHBIE. A30THCTash KHCIOTAa M HUTPHUTHL
A30THas KUCI0Ta, €€ NoJIydeHHEe U cBovicTBa. HuTpartsl.

®ocop, crpoenue aroma u amwtorponus. Pocunel. Pochun. Okeun pochopa(V) u
oprodochopnas kucnora. Pocdatel. Dochopusie ynodpenus. HCEKTULIUBIL.

OO6mias xapaktepucTuka aneMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,
MIPOCTHIX BEIIECTB M COEIMHEHUI B 3aBUCUMOCTH OT MOJIOXKEHUs 31eMeHTOB B [leproauueckoit
cucteme. Yriepol. AoTponHble Moaudukanuu: anMas, rpadput. AMOpGHBIA YIiepoa U ero
copTa: caxka, aKTHBHUPOBAHHBIM yroib. AnmcopOums. XUMHUYECKHE CBOWCTBA yriepoja.
Kokcoxumuueckoe npou3BoACTBO U €ro npoaykius. Kapouasr.

Oxcupn yraepona(ll): crpoeHue Mosekynbl, MoOJlyueHHE M ero cpoiictBa. Okcup
yraepona(lV): crpoeHune Mojexysbl, MOJIYy4eHHE U €ro cBoicTBa. YrosbHas kuciora. Comu
YTOJBHOU KUCIIOTHI: KapOOHATHI U TUAPOKapOOHAaThl. TexXxHUYecKas U MUILeBas Cco/a.

Heoprannueckue 1 OpraHM4ecKHe BEIIECTBA. YTJIEBOJAOPObl. XUMUUYECKOE CTPOEHUE
OpraHMYECKUX BEIECTB, KaK MOPSI0OK COETUHEHHUS aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak NpeeibHble YIIIeBOIOPOAbl. DTUJICH U alleTHIICH, KaK HelpeielbHbIe
(HeHachIlIeHHbIE) yrieBojopoabl. ['openue yriaeBomoponoB. KauecTBeHHBbIE peakuuu Ha
HemnpeebHbIe COSTUHEHHUSI.

OTWIOBBI CHHUPT, €ro IMOoJIydeHHE, NpUMEHEHHe U (U3HOJIOTHYECKOE JICHCTBUE.
Tpéxaromuslii ciupt riuuepud. KauectBeHHast peakiivs Ha MHOTOAQTOMHBIE CIIUPTHL. YKCYCHAst
- IPEICTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenne ero aroma u cBoiictBa. Kpemuuit B nipupojae. CUIMUMIBI U CUJIAH.
Oxkcun kpemuausa(1Y). KpemuueBas kuciora u €€ COH.

[IpousBojacTBO cTekna ¥ LeMeHTa. [IpoayKmuss CHIMKATHON MPOMBIILIEHHOCTH:

OTNITHYECKOE BOJIOKHO, Kepamuka, papdop, dasHc.
OnTHyeckoe BOJIOKHO.

Hemerannelr B mpupone. ®dpakuuoHHas MEpPEeroHKa >KUIKOTO BO3JIyXa KakK Crocod
MOJIyueHUs: KHUCIopoda, aszora, aproHa. llomydenme docdopa, kpemHus, xiopa, Hona.
DNEeKTpOIN3 PaCTBOPOB.

[Tonyuenue cepHOM KUCIOTBI: CBIPbE, XUMU3M, TEXHOJIOTHUECKAS! CXEMA, METO]
KHUIIAIIETO CJI0s, IPUHLMIIBI TeNI000MeHa, IPOTUBOTOKA U IUpKYisiuuu. Oneym. [IpousBoacTso
aMMMaKa: ChIpbE, XMMHU3M, TEXHOJIOTMUYECKas CXeMa.

JdeMoHcTpanuu

e Komekuus HeMeTalIoB.

e Moenu KpUCTANTNYECKUX PEHIETOK HEMETAIJIOB: aTOMHBIE  MOJIEKYJISIPHBIE.
e (O30HATOpP U MPUHIIMIIEI €r0 PadbOTHI.

e [opeHMe HEMETAIJIOB - MPOCTHIX BEIIECTB: cepbl, hochopa, IpeBECHOTO YIIs.



OO0pa3s1bl TaJIOreHOB - MPOCTHIX BEIIECTB.

B3anmMoeiicTBre rajgoreHoB ¢ METaJUIaMU.

BriTecnenue xmopa 6poMoM WM Hoa U3 pacTBOPOB HX COJICH

Komnexkuust npupoAHbIX COEANHEHUH XJI0pa.

B3anmopeiicTBue cepol ¢ METaIaMHU.

I'openue cepsl B kucnopoe

Komnexnus cynbGuaHbIX py.

KauecTtBenHas peakuus Ha cyiabQUA-UOH

ObecLBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmMoielicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.
OO6yrinuBaHue OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTaB BO3IyXa.

BuneogparmenTs! u cnaiias! «IItnubu 6azapsi».

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHMAKa.

Paznoxxenne Ouxpomara aMMOHUS.

B3anMoelicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.
I'openue yepHoro mopoxa

Pa3noxxenne HuTpara Kajaus U TOpeHUE JPEBECHOTO YrojibKa B HEM
OO6pa3iel TpUpOAHBIX coenuHennit Gocdopa.

I'openne dhochopa Ha Bo3ayXE U B KUCTIOPOJE.

[Tonydyenue 6emoro Gocdopa u UCTIBITAHUE €TO CBOMCTB

Komnexuust «O6pa3iibl IpUPOAHBIX COSTUHEHNUN YTIEPOIa»

[Toptper H. /1. 3enunckoro. [lormomnenrne akTHBUPOBAHHBIM YTIIEM pacTBOPEHHBIX
BEILIECTB WJIN T'a30B.

YcTpoiicTBO MPOTUBOTA3a.

Mopenu MoneKysl METaHa, 3TaHa, ITHWICHA U alleTUJICHA.

BsaumoneiicTBue atuneHa ¢ GpoMHOIM BOJON U pacTBOPOM IEepMaHTaHaTa KaJusl.
OO01re XMMHUYECKUE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KHUCIIOTHI.
KauectBenHnas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

Komnexuus «O6pa3ibl IpUPOIHBIX COSTUHEHUM KPEMHUS.

Kosnnekuus crekna, KepaMHKH, IEMEHTA U U3JI€JIUN U3 HUX.

Komnekuust npoayKuuyu CUIMKaATHOM MPOMBILLITIEHHOCTH.

BuneodparmenTs u cnaiasl «IIpor3BoACTBO CTEKIIA U IIEMEHTAY.
Komnexkuust «IIpupoiHpie coeMHEHN HEMETAILIIOBY.

Buneodparments! u cnaiiapl «@pakiioHHas eperoHka »HJIKOTO BO3TyXa»
Buneodparments! u cnaiiapl «llogydeHne Boiopoa, KUCIOPOAa U raloreHOB
NIEKTPOIUTUYECKUM CIIOCOOOMY.

Monenu anmnapaToB Ui IPOU3BOJICTBA CEPHOM KUCIOTBHI.

Mopnenb KUIsmero ciosl.

Monenb KOJIOHHBI CHHTE3a aMMHMAKa.

Buneodparments! u cnaiipl « Ipon3BOICTBO CEPHOM KUCTOTHIY.
Buneodparments! u cnaiiapl «I [pon3BoICTBO aMMHaKay.

Komnexkuust «CpIpb€ U1 MOJIy4EHUSI CEPHON KUCIIOTBI».



JIaGopaTopHbIe ONBITHI

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

33. KayecTBeHHas PeaKIus Ha KATHOH aMMOHHUSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOIIUTA.
35. KavecTBennsle peakiuu Ha GocdaT-1uoH.

36. [TonydyeHne U CBOWCTBAYTOJBHOM KMCIOTBI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKuCIoro ra3a yepe3 pacTBOP CUIMKATA HATPUSL.
IpakTuyeckue padoTsbl

2. W3ydeHne CBOWCTB CONSTHON KUCIIOTHL.

3. U3yuenue CBOMCTB CEPHON KUCIIOTHI.

4. TlonyueHre aMMUaKka U U3y4eHHE Er0 CBOMCTB.

5. TTonydyeHue yriieKUCIOro ra3a i U3y4eHHe €ro CBOUCTB.
MeTaniabl 1 UX COoeJMHEeHUuSA

[Tonoxenne meraimoB B Ilepmonnueckoid cucreme xumudeckux snnemeHToB [ M.
MenpneneeBa, CTpOEHHE UX ATOMOB M KPHUCTAIOB. MeTajuinueckas CBSI3b U METaJUIMYecKast
KpUCTaJUIM4ecKas pemérka. @u3ndeckue CBOMCTBA METAUIOB: AJIEKTPO- U TEIUIONPOBOJHOCTD,
OTpaXkarolasi CloCOOHOCTh, MIIACTUYHOCTb. CIlsIaBbl UEPHBIE U LIBETHBIE.

Metamnbl Kak BOCCTAHOBHUTENH. JDJIEKTPOXUMHUYECKHU pAl HanpsokeHuid. BzaumopeiictBue
METAJUIOB C HEMETAJJIAMHU, OKCUJAMU, KHCIOTaAMH, COJISIMU. AJTFOMUHOTEPMHUSI.

CrpoeHre aTOMOB M MPOCTHIX BELIECTB LIETOYHBIX METAJIOB. 3aBUCUMOCTh (U3NYECKUX U
XUMUYECKUX CBOMCTB IIEJIOYHBIX METAJUIOB OT 3apsAfoB sjaep MX artomMoB. Okcuasl U
TUAPOKCHU/IBI MIEJIOYHBIX METAUIOB, UX MOJIydE€HHE, CBOMCTBA, IpUMEHEeHHUEe. BaxkHeie conu
LIEJI0OYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU M HEXXMBOU MPUPOJIE U B KU3HU YEIOBEKA.
CrpoeHue aTOMOB M HPOCTBIX BEIIECTB IIEJTOYHO3EMENIBHBIX METAUIOB. 3aBUCHUMOCTh
(buU3MYECKUX W XUMHUYECKHUX CBOMCTB IIEIOYHO3EMEIbHBIX METAJUIOB OT 3apsjioB sAep HX
aToMOB. OKCHJIbI M TUAPOKCUIBI HIEIOYHO3EMEIbHBIX METAJUIOB, UX IMOJIY4Y€HHE, CBOMCTBA U
NpuMeHeHue. BaxkHelue coyim mEIOYHO - 3€MENIbHBIX METAJUIOB, UX 3HAYEHHUE B MPUPOJE U
XKU3HU yenoBeka. KapOoHAThI ¥ ruAPOKapOOHATHI KANbIIUA.

XKéctrocTh BoAbI: BpeMeHHass U mocTosiHHas. CrocoObl ycTpaHeHHs BPEMEHHOW >KECTKOCTH.
CriocoObl ycTpaHeHHs] TOCTOSIHHOM >kéctkocTH. Mouutel. CoeuHeHUsT allOMUHUS B TIPUPO/IE.
XuMuyeckue cBoicTBa amoMuHUS. OCOOEHHOCTH OKCHAAa M THJPOKCHAA AalIOMHUHHUS Kak
amM(OoTepHBIX coeqMHeHN. Baxkueime comu antoMuHus (XJI0pu, cyiabdar).

OcobenHocTu cTpoeHus aToMa xenesa. JKeneso B npupoge. Baxkueiiue pys sxene3a. OKCHAbI
u runpokcunsl xene3a(ll) u xeneza(lll). Conmu xenesa(ll) u xeneza(lll). Obnapyxenue HOHOB
KaTHOHOB e€JI€3a B pacTBOpE. 3HAUEHUE COECIMHEHUN JKeme3a.

Koppo3sus xumudeckast U 3JIeKTpOXUMHUYECKasl. 3aliuTa METAIUIOB OT KOPppo3uu. MeTaisl B
MpHUpo/ie: B CBOOOTHOM BH/JIE U B BHJIe coenuHeHuid. [lonstue o meramutyprun. UépHas u
uBeTHas Metauyprus. [lupomerannyprus, THAPOMETAILTYPIHsl, JIEKTPOMETAIUTYPTHUs.
Jlomennsrit npouecc. [lepepaboTka dyryHa B cTainb. DIEKTPOIU3 PACIIIIABOB.



JdeMoHcTpanuu
* BzaumopelicTBue HaTpusl, JIUTUS U KaJIbLHS C BOJOM.
* Topenue HaTpus, MarHus U *eJje3a B KUCIOPOJE.
* Bcnblllika TEpPMUTHOM CMECH.
*  BzaumopelicTBue cMeCH MOPOLIKOB CEPBI U KeJe3a, IUHKA U CEPBI.
* BsanmoaelcTBHE ATIOMHUHUS ¢ KMCJIOTAMH, IIIeI0YaMU 1 BOJIOH.
* BzaumopelicTBue xesne3a U MEAU C XJIOPOM.
* BsauMmopaeincTBue MeIu ¢ KOHUEHTPUPOBAHHON CEPHOM KUCIOTON U a30THOW KMCIIOTOMN
(pa36aBiieHHON ¥ KOHIICHTPUPOBAHHOM).
* Okpacka MmIaMeHH COCIMHEHUSIMH IIETOYHBIX METAJIJIOB.
* Okpacka MIaMeHH COCIMHEHUSIMH MIETOYHO3EMENIbHBIX METAJLIOB .
* T ameHne U3BECTH BOJOM.
* [TlosydyeHue xECTKOM BOJBI B3aMMOJEHCTBUEM YIIIEKUCIIOTO ra3a C M3BECTKOBOUM BOJOM.
* VYcrpaHeHHe BpEMEHHOM KECTKOCTU KUTITYEHUEM U JJOOABKOM COJIBL.
*  VYcTpaHeHHe TOCTOSIHHON KECTKOCTU JOOABKOM COJIBI.
* VloHWTHI ¥ IPUHLIMIT UX AEHCTBUS (BUIEOPpPAarMeEHT).
*  Komnekuusi npupoIHbIX COEAMHEHUN aTFOMHHUS.
*  BuneodparmenTs! u cnaiapl «OKCHT ATFOMUHHS M €70 MOIU(DHUKAITAN.
* Tlomydyenne ampOTEPHOTO TUAPOKCHIA ATIOMUHUS M UCCIICIOBAHNUE €r0 CBOKCTB.
*  Komneknmsa «XUMHAYECKIEe HCTOUYHUKH TOKa.

*  Pe3ynpTaThl JUIUTENHHOTO SKCIIEPUMEHTA MO U3YYEHHUIO KOPPO3UH CTAJIbHBIX U3ACIUN B
3aBUCHUMOCTH OT YCJIOBHI MIPOLIECCOB.
* Boccranosnenue meau u3 okcugamenu(ll) Bomopomgom.
*  Buzeodparmentsl u ciaiibl « [pou3BoACTBO YyryHau CTaIn».
*  BuneodparmenTs! u ciaiipl «3aenus U3 4yryHa u cTaim.
*  BuneodparmenTs u ciaiiipl «I[pou3BoACTBO aTIOMUHUS.
JlaGopaTopHbie ONBITHI
39. BzaumoeiicTue xenesa ¢ pactsopoM cyinbdara meau(ll).
40.Tlony4eHne u3BECTKOBOM BOIbI ¥ ONBITHI C HEA.
41.Tlonyuenne ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE pEAKIIMU HA KATHOHBI JKeIe3a
IIpakTHyeckue padoTbl
6. IlomyueHue KECTKOM BOIBI U CIIOCOObI €€ YCTPAHEHHUS.

7. PeleHue SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «MeTauibh.
XuMus M OKpy:Kamowmas cpeaa

Crpoenue 3eminu: siapo, MaHTHUS, 3€MHasl KOpa, UX XUMHUYECKUU cocTaB. Jlutochepa u
e€ xumuueckuil coctaB. Munepansl. Pynpl. Ocagounbie noponsl. llosie3Hble ucKomaemble.
XuMU4ecKuil cocTaB ruipocdepbl. XMMHUECKHH cOCTaB aTMOCQEPHI.

HcTouHMKH XUMHUYECKOTO 3arpsi3HEHUs OKpYXKaromiei cpeabl. ['TmoOanbHBIE HKOIOTHUYECKUE
MpoOJeMBbl YeNOBEYECTBA: MAPHUKOBBIA J(PQEKT, KHUCIOTHBIE JOXKIH, O30HOBBIE JBIPHL



MexayHapoaHOEe COTPYAHUYECTBO B OOJIACTH OXPAaHbI OKPY)KAIOIIEH Cpeabl OT XUMHYECKOTO
3arpsi3HEHUs. «3enEHast XUMHUS.
JdeMoHcTpanuu

*  Buneodparments! u cinaiiapl «CtpoeHue 3eMiIH U €€ XUMUYECKUN COCTaB.

¢ Koiekuus MUHEpAIOB U TOPHBIX ITOPOI.

e Komnekuus «Pyasl METaIoOBY.

*  BuneodparmeHTs! u cnaiinsl «I 106anbHbIE SKOJOTHIECKUE TIPOOIEMBI YEIIOBEUECTBAY.
JlabopaTopHble ONBITHI

43. Usyuenue rpanura.
O000menne 3HaAaHUH MO0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka kK OCHOBHOMY roCcyiapCTBEHHOMY 3K3aMeHYy
CrpoeHue aToMa B COOTBETCTBUU C IOJIOKEHHEM XMMMUYECKOro ayieMeHTa B Ilepuoanueckoit
cucreme. CTpoeHue BeUIECTBA: XMMHUYECKAsl CBSA3b MKPUCTAJUIMUECKHUE PEHIETKH. 3aBHCHUMOCTh
CBOMCTB 00pa30BaHHBIX IEMEHTAMU MPOCTHIX BEUIECTB (METANIOB, HEMETAIIJIOB, OJIArOPOTHBIX
ra3oB) OT MOJIOXKEHUsI dJeMeHTOB B Ilepmoamueckoit cucreme. THUIMONIOTHS HEOPraHUUYECKHUX
BEIIECTB, JIeJICHHE UX Ha Kiacchl U rpynmsl. [IpeacraBurent.
[Ipu3Haky U ycIoBHs MPOTEKAHNS XUMHUYECKUX PeakIHUid. THUIIOIOTHS XUMHUYECKUX PEAKIUM 110
pa3IuYHBIM OCHOBaHUAM. Peakuuu HMOHHOrO oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE
peakuuu.
XWUMUYECKHUE  CBOWMCTBA  MPOCTBIX  BEIIECTB.  XapaKTEpHblE  XMMHYECKHE  CBOMCTBA
C0JIEOOPA3YIOIMIHNX OKCUJIOB, THAPOKCUIOB (OCHOBAHUM, KUCIOT U aM(OTEPHBIX THIPOKCHUIOB),
COJIEH.

YYEBHO-METOAUYECKOE OBECIIEYEHHE

YMK «Xumus. 8 knacc»
1. Tabpuensa O. C. Xumus. 8 kiacc: ydeOHHK i1 00111e00pa3oBaTeIbHBIX OpraHu3anui /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2020
2. T'abpuensu O. C. Xumus. Meroauueckoe nocodue i1 8 kiacca yuebHoe nocodue s
obmieoOpazoBarensubix opranuzauuid / O. C. TI'abpuensn, WM. B. AxcénoBa, U. T.
OctpoymoB. — M.: [Ipocsenienue, 2019
3. T'abpuensu O. C. Xumus. COOpHUK 3a/a4 U yIMpaXHEHU. 8 Kiacc: yueOHoe mocobue
g obmeodpazoBarenbHbix opranuzanuii/ O. C. I'abpuensu, U. B. Tpurybuak M.:
[Ipoceemienue, 2019
4. TabpuensH O. C. Xumust. Terpanp a5 17a00paTOPHBIX ONBITOB M MPAKTUYECKUX paboT. 8
KJacc: yuyeOHoe rmocobue aist ooduieoopazoBaTenbHbIx opranuzanuii / C. 'abpuensn, 1.
B. Akcénoga, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019
5. Tabpuensn O. C. Xumusa. PaGouas terpaap. 8 kimacc: ydyeOHoe mocobOue JuIs
obmreoOpazoBarensubix opranmzamuii / O. C. Tabpuensn, C. A. Crnamkos, U. T.
OctpoymoB. — M.: [Ipocsenienue, 2019
YMK «Xumusa. 9 knaccr
1. Tabpuensu O. C. Xumus. 9 kiacc : yueOHUK A7 0011e00pa3oBaTeIbHbIX OpraHu3anui /
0. C. I'abpuensu, . I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2020



2. T'abpuensa O. C. Xumus. Meroauueckoe mocodue st 9 kimacca: yued. mocobue ams
obmeoOpazoBarenpubix opranuzanuit / O. C. I'abpuensu, M. B. Axcénosa, WM. T.
OctpoymoB. — M.: [Ipocsenienue, 2019

3. T'abpuensu O. C. Xumus. COOpHUK 3a/1a4 U ynpaxHeHUH. 9 kiacc : yueOHOe mocobdue
i obmieoopazoBarensHbix opranmzanuit/ O. C. I'abpuensu, . B. Tpurybuak. M.:
[Ipocsemenue, 2019

4. Tadpuensn O. C. Xumus. Terpanp A 1a00paTOPHBIX OTBITOB M MPAKTHYECKUX padboT. 9
KJacc : yaeOHoe mocobue st oomeodpa3oBaTenbHbix opranusamnuii /O. C. ['abpuensH,
. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemenne, 2019

5. T'abpuensu O. C. Xumus. Pabouas Terpanp. 9 kiacc : yaeOHOe mocodue ajis
obmeoopazoBatenbHbIX opranuzanuii / O. C. I'abpuensu, C. A. Cnaakos, 1. T
OctpoymoB. — M.: [Ipocemnienue, 2019

HNupopmanmnoHHble cpeacTBa
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpencraBnens! pyOpuKu: COBETbl aOUTYPUEHTY, YUUTEII0 XUMUH,
CIPaBOYHHK (04YeHb OoJibIIas MoAOOpKa TaOIHII U CIIPABOYHBIX MAaTEPHAJIOB), Becenasi XUMHUs,
HOBOCTH, OJTUMITHAIBI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEICHUH ).
2. http://www.hij.ru XKypran «Xumust 1 5KH3Hb» TIOHSATHO ¥ 3aHUMATENIHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, UTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html DyeKTpoHHBII KypHAT «XUMHUKH U XUMHUSD», B
KOTOPOM TIPE/ICTABICHO MHOKECTBO
OTIBITOB TI0 XUMUH, 3aHUMATEIbHOH HH(OPMAIIH, TO3BOJISIONICH YBIICYh YICHUKOB
AKCTIEPUMEHTAIBHOM YacThIO MTPEeaMETa.
4. http://c-books.narod.ru BceBo3moskHas tuTepaTypa 1o XMMHH.
5. http://www.drofa-ventana.ru M3BecTHOE M3AaTENbCTBO yueOHO muTeparypsl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT 110 XHMHUH.
6. http://1september.ru XKypHan i yduTenei u He ToJIbKO. boJbioe kommuecTBo paboT
YYCHHKOB, B TOM YHCJIC ¥ HCCIIEIOBATEIIHCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAT CO CChUIKAMHU
Ha 00pa3oBaTeIIbHBIC CAUTHI 10 XUMUH.
8. www.periodictable.ru COopHHK cTaTeil 0 XUMUYECKUX JIEMEHTAX, WILTIOCTPUPOBAHHBIN
AKCTIICPUMEHTOM

Kpurtepun oueHnBaHus 10CTHKEHUI 00yYAOIIUXCS

OcHOoBHasd 3a4a4a U KpUTEPUI OLLEHKN — OB/IaleHUE CUCTEMOM YYebHbIX AEUCTBUI C U3y4aeMbiM
y4ebHbIM MaTepraiom.

CucTema OUEHKM BKAOYAET B cebs BHYTPEHHIOK (OCYLWECTBASEMYIO CaMOM LWKOON) M BHELHIOW
(ocywecTBnseman BHELUHMMM MO OTHOLIEHMIO K LWKoEe cyxKbamu).

Ona OLEHKM ncnonb3yetca nepcoHMdMUMpoBaHHas nHdopmauma n aHOHMMHanA
(HenepcoHMdMUMpOBaHHas).

MepcoHMbMLMPOBAHHON OLLEHKE NoA/EXKAT TO/bKO MeTanpeameTHbIe U NpegMeTHble pe3y/ibTaTbl U3
6710Ka «BbINYCKHWUK Hay4nTCA».

OueHKa AOCTUNKEHUIN PeannsyeTca «METOAO0M CIOXKEHURA», MPU KOTOPOM QUKCUPYETCA AOCTUKEHUE
OMOPHOrO YPOBHA M €ro NpesblLLEHNUE.
[NnAa oueHMBaHMA MCMONL3YIOTCA: CTaHAAPTUM3UPOBAHHbIE MUCbMEHHbIE U YCTHble PaboTbl, NPOEKTbI,
npakTMyeckne paboTbl, NabopaTopHble pPaboTbl, TECTbl, 3a4eTbl, TBOpYECKMEe paboTbl, camoaHanus,
caMooleHKa, HabaoaeHWs 1 np.

Tunbl 3a4aHuii, KOTOpble MCNOJIb3YIOTCA ANA OLLEHKU A,0CTUXKEHMIA:



no ¢opme OTBETA: C 3aKPbITbIM OTBETOM M OTKPbITbIM OTBETOM;

Nno YPOBHIO NPOBEPAEMbIX 3HAHUI, yMEHWI, CNOCO60B AeNCTBUIN: 6a30BbI U NOBbILEHHbLIN YPOBEHD;

Nno UCNosib3yeMbIM CPeACTBAM: 3a4aHUA ANA NUCbMEHHOM UM YCTHOM Becepbl, NPakTUYeCKMe 3a4aHuA,
nabopaTopHbie paboThbl;

no ¢opme nNpoBeaeHUs: A8 UHAUBUAYANbHOM UAN FPYNNOBOM paboTbl.

UToroBas oueHKa CKaagbiBaeTca u3:
HaKOM/IEHHbIX OLLEHOK (XapaKTepusyoT AMHaMUKY 06pa3oBaTebHbIX 4OCTUKEHUIA YUaLLMXCS);
OLUEHKM 3a CTaHAAPTU3UPOBaHHbIE UTOrOBble PaboThbl (XapaKTepusyoT YPOBEHb NMPUCBOEHUS CNocoboB
AencTBuif)

BHYTPEHHIO CUCTEeMY OLIEHKM Ha CTyneHM OCHOBHOro obuwero obpasoBaHuA Krnaccuduumpyetca
cnepyrowmMm ob6pasom 1 BKIKOYAET Npouesypbl:

MHAMBUAYAJIbHbIE Pe3yNbTaTbl YYALLUXCA - B chepe PasBUTUA Y HUX KOMMETEHTHOCTHbIX YMEHWUN ”
HaBbIKOB, BbIAB/AIOTCA B XO4E NMCUXO/I0r0-NeAarormyeckoro MOHUTOPUHIA;

npeameTHble pe3yabTaTbl - Pe3y/IbTaTbl, NMOJyYEeHHbIE B MPOLECCEe OLEHUBAHMUA YUUTENAMMN LWKObI Ha
npeaMeTHOM YPOBHE;

BHYTPULLKO/IbHbIE Pe3y/bTaTbl - Pe3y/ibTaTbl, MOJIlyYEHHblE B XO4E aAMMHUCTPATUBHOIO KOHTPOASA,
WTOTOBOW aTTECTALLMM YYaLLMXCA

( KOHTpOANbHbIE PaboTbl, NPOMEKYTOUYHbIE, UTOTOBbIE, ANATHOCTUYECKUE);

BHELUKOJIbHble Pe3yNbTaTbl - Pe3y/bTaTbl 0O/IMMMMAA, KOHKYPCOB, COPEBHOBAHWIA, KOHQEPEHLMIN U T.1N.;
pe3ynbTaTbl, MONYYEHHbIE B XO4E€ HE3aBUCUMMOW BHELUHel OLEeHKU - pe3y/ibTaTbl MoJyYeHHble B Xoae
WA,

HedopmannsoBaHHaA oueHKa - NopTHoano.

[Ona onncanuma AOCTM)‘KEHMI\;I o6yqarou.|,14xcn u,enecoo6pa3Ho YCTaHOBUTb chegyrowme nAatb ypOBHEVI:

YpoBeHb DocTuKeHUe nnaHMpyembiX pe3yibTaTos OueHKa (oTmeTKa)
bas3oBbii [EMOHCTPUPYET OCBOEHME YYebHbIX AEWCTBUI C | «yA,0BNETBOPUTENLHON
YpOBeHb OMOPHOM CUCTEMOM 3HaHMI B pamMKax AuanasoHa | (uam OTMeETKa «3»,
BOCTUKEHUN (Kpyra) BblaeneHHbIx 3agady. OBnageHue 6a30BbIM | OTMETKA «3aUTEHO®).

YPOBHEM fIB/INETCA J,0CTaTOYHbIM A5 NPOAOKEHMS
0byyeHun Ha cneayroLLel cTyneHn obpasoBaHus, HO
He Mo NPodUAIbHOMY HanpaBAEHUIO

MoBbILWEHHDI YCBOEHWE OMOPHOMN CUCTEMbl 3HAHWMWA Ha YPOBHE | OLEHKA «XOPOLLO»
ypoBeHb OCO3HAHHOrO NPOM3BO/ILHOIO OBNAAEHUA YY4EBHBIMKU | (OTMETKA «4»);
AEeNCTBMAMM, [AOCTaTOYHbIA O Kpyrosop, WupoTa
(nnn nsbupartenbHocTH) MHTepecoB.  TaKue
obyuatowmeca MoryT 6biTb BOB/IEYEHbI B MPOEKTHYIO
AeATeNbHOCTb NO NpegMeTy U COPUEHTUPOBAHbI Ha
NpoAo/KeHNe 0bydyeHMa B CTapLIMX Kaaccax Mo
AaHHOMY npoduto.

BblCOKMi4 Bonee nosnHoe (No cpaBHEHUIO C NpeablayliMm) | oueHKa «OTINYHO»
ypoBeHb YCBOEHWE OMOPHOMN CUCTEMbI 3HAHMIK Ha YypoBHe | (OTMETKa «5»).

OCO3HAHHOro NPOM3BO/ILHOMO OBAAAEHUNA y4ebHbIMK
AEeNCTBMAMM, AOCTAaTOYHbIA Kpyrosop, WwupoTa (Mam
n3bupaTenbHOCTN) MHTepecoB. TakMe obyyatowmecs
MOryT 6bITb BOB/IEYEHbI B NPOEKTHYIO AEATENbHOCTb
no nNpeameTy U COPUEHTMPOBAHbLI HA NPOAO/IKEHUE
obyyeHMA B CTapWwMX Kjaaccax MnNo  AaHHOMY

npodunio.
MoHMKeHHbI OTCYTCTBME CMCTEMATUYECKOoW 6a30BOW MOArOTOBKM, | «HEYAOBAETBOPUTENbHO»
YpOBeHb 0byYaloLWMMCA He OCBOEHO Jaxe W NOJIOBUHbI | (OTMeTKa «2»)

NAaHNPyeMbIX pe3ynbTaToB, KOTOpPble OCBauMBaeT




60/1bLIMHCTBO obyyaroLmxcs, nmetoTcs
3HauuTesibHble Mpobenbl B 3HAHUAX, AajnbHelllee
obyyeHune 3aTpygHeHo. [pu 3TOoM o0bOyYatowmiica
MOXKeT BbINONMHATb oTAae/ibHble 3a4aHunA
NOBbILWEHHOro YPOBHA. JaHHaa rpynna
obyyatowmxca (B cpegHem B xode obydyeHus
coctasnsolan okono 10%) TpebyeTt cneumanbHoM
AMarHOCTMKM 3aTpyaHeHul B obyyeHun, npobenos B
CUCTEME 3HAHWM W OKA3aHUM LesieHanpasB/eHHON
MOMOLLM B AOCTUKEHNN 6HA30BOr0 YPOBHA

HuU3Kuii ypoBeHb | HannuMe TONIbKO  OTAE/IbHbIX  pparmMeHTapHbIX | OLEeHKa «MI0XO»
3HAaHWA no npegMmeTy, AanbHelillee obydyeHue | (OTMeTKa «1»)

NPaKTUYECKM HEBO3MOKHO. TpebyeTtcs cneunanbHas
MOMOLLLb HE TOJIbKO MO yYyebHOMY NpeaMeTy, HO U No
$GOPMUPOBAHUIO MOTUBALIUK K OBYYEHMIO, PA3BUTUIO
MHTepeca K W3y4yaemoW npegmeTHon obnactu,
MOHMMAHWIO 3HAYMMOCTU NpeaMeTa AMA KU3HU U

Ap.

XapaKTepuctuka undpoBoii oueHKU (0TMeTKH)

«5» (€«OTAINYHO») — YpOBEHb BbIMOAHEHUA TPEHOBAHWUI 3HAYUTE/bHO Bbille YA0BAETBOPUTENBHOIO:
OTCyTCTBME OWMBOK KaK No TEKYLLEMY, TaK M Mo npegblaylieMmy ydebHomy matepuany; He 6osee ogHoOro
HeA04eTa; I0rMYHOCTb M NONHOTA U3/I0XKEHUA.

«4» («xopowo»)— ypoBeHb BbINOJHEHMA TpeboBaHWI  Bbille  YAOBNETBOPUTE/LHOIO:
MUCNONb30BaHWE [AOMNONHMTENbHOrO MaTepuana, MNOAHOTA M JIOTMYHOCTb PacKPbITUA  BOMPOCa;
CaMOCTOATE/IbHOCTb CYMKAEHMWIA, OTPaXKeHWe CBOero OTHOWeHUA K npeamety obcyxKaeHusa. Hanuuume
OWMBOK M HeAoYEeTOB B KOMMYECTBEHHOM BbIpa)KeHWW MO OTAe/IbHbIM MpeameTam OTpakaeTcA B
JIOKa/IbHbIX aKTax O TEKYLLEW M UTOroBol (pyberkHon) aTTectaumnmn obyyaromxcsa.

«3» («yA0BNETBOPUTENBHOY») — AOCTATOYHbIA MUHMMA/bHBINA YPOBEHb BbINOAHEHUA TpeboBaHU,
npeabaBAAeMblX K KOHKPeTHOW paboTe, oTAeNbHble HaApyLeHWs JIOTUKM WU3N0MKEHUA MaTepuana;
HEMNo/IHOTa pPacKpbiTUA Bonpoca. Hanuume owMBOK M HeAo4YeToB NO OTAEe/NbHbIM NpeameTam B
KONMYECTBEHHOM BbIPA)KEHUWM OTPAXKAETCA B JIOKA/bHbIX aKTax O TeKywen U MTorosoi (pyberkHol)
aTrectaumm oby4aroLmxcs.

«2» («nnoxo»)— ypoBeHb BbINONHEHUA TpPeboBaHUI HUKe YA0BNETBOPUTE/NIbHOMO: HapylueHue
JIOTWKMK; HenosiHOTa, HepacKpbITOCTb 0bcCy)Kaaemoro BoOMpoca, OTCYTCTBME aprymeHTaumm nmbo
OLWMBOYHOCTb €e OCHOBHbIX NOMOXEHUN. Hannume olwMBOK U Heao4YeToB MO OTAENbHbIM NpeameTam B
KONMYECTBEHHOM BbIPA*KEHUWN OTPAXKaeTCs B JIOKAJIbHbIX aKTax O TeKyLelh U UTorosoi (pyberkHoi) ob
atrectaummn obydaroLmxcs.

KoHTposbHO-M3MepHUTe/IbHbIE MAaTEepHAJbl IPEIHA3HAYECHbl U1 IIPOBEPKU YPOBHS
yCBOEHMsI y4eOHOro Mmarepuaja Ha OCHOBaHMM 00pa3oBaTEIbHOIO MHUHUMYMa COJEpIKaHUs
oOpa3oBaHus ¥ TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHMKOB IIKOJI. OHM COCTaBJIEHbI Ha
OCHOBE MHOTOJIETHEH II€JarOTMYECKON NPAKTUKM C YYETOM Ppa3IU4HbIX METOJUYECKUX
pa3paboToK.

ITo Bcem rmaBaM Kypca M UX pasjeiaM IpeaaracTcsl TeKyIUNd U TEMaTUYECKUW KOHTPOJIb
3HaHUN W yMEeHHUH B (QOopMe XMMHMUYECKHX JMKTAHTOB M TECTOB, CaMOCTOSITENBHBIX M KOH-
TPOJIBHBIX paboT. 3agaHusi 00OMX BapUaHTOB pabOT CXOJAHBI MO COAEPIKAHUIO U XapakTepy
BBITOJTHSEMBIX YU€OHBIX AEHCTBUI.

Jns  opranuzaiuu 3((eKTUBHOM pabOThl BCEro Kjacca € Y4eTOM HWHAWBUIAYaJTbHBIX
CMOCOOHOCTEM KaXXIOro ydamierocst B psae padoT, BXOAALIMX B MOcoOHe, MPeACTaBICHbI 3a-
JaHUs Pa3iIU4YHbIX YPOBHEHU CIOKHOCTH.

He3ameHMMbBIM TMOMOIIHMKOM IeJarora B KOHTPOJI€ 3HAHMN SIBISIOTCS 3aJaHus B (opme
TecTa. FIX MOXKHO MCII0JIb30BaTh HA Pa3HBIX dTanax yueOHOro mpoiiecca:

* IIpU U3Yy4CHUHU HOBOI'O MaTepHaa;



* Ha 3Tare 3aKpeIvieHUs] U3y4eHHOTO MaTepHuaa;

* Ha ypokax 000011aroIero moBTOPEHHUS;

* MpU TEKYIIEM U TEMATUYECKOM KOHTPOJIC 3HAHUM, YMEHUN U HABBIKOB YJalllUXCS;

* MIPU TIOJITOTOBKE YYAIUXCS K 9K3aMeHaM Kak B YCTHOM, TaK M B MUCbMEHHOU (opme,

ocobenHo B ¢popme EID.

Jnst ka0l TeMbl M €€ pa3lesioB MPEIOKEHBI TECTOBBIC 3aJaHHUS PA3HOTO YPOBHS
CJIO)KHOCTH B JIByX BapUaHTax, pacCuuTaHHble HAa 15—35 MHMH Wi Ha uenslid ypok. s
BBICTABJICHUSI OIIEHKH MPEJIaraeTcs UCIOIb30BaTh CIACAYIONIYIO MTPOIIEHTHYIO IIKATY:

35% BEINIOJIHEHHEIX 3aJaHUH — OIICHKA «2;

36—61 % — omenka «3»;

62—85% — orenka «4»;

86—100% — omeHka «5».

B 3aBucuMOCTH OT pe3yIbTaTOB BHITIOJIHEHUS pa0OTHI YIYUTEIh MOKET BHOCUTH B
MPEIIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTUBBI, IIOCKOJBbKY OCHOBHAS 11€1h KOHTPOJIS B
JTAHHOM CJIy4ae — He COOCTBEHHO BBICTABIIEHHE OIICHKH, a OTPEIEIICHUE YPOBHS YCBOCHUS
YYaIIUMHUCS y4eOHOTO MaTepHraia v HalpaBJeHUM naapHenIell paboThl Hal MOBBIIICHUEM Ka-
YecTBa 3HAHUU

3amanue mon 1udpoit 1 omermBaercs 3 Oamtamm;, mon mudpoi 2 — S5 Oammamu; Mox
nudpoit 3-8 6anmnamu. 3aaHusi, OTMEUEHHBIC *, — JJIsI HHIMBUIYAJIbHOTO BBHIMTOJTHEHUS.

Ecnu He ykazaHO MHOE, KaXIblil OTBET YacTEH OLIEHUBAETCS:

» yacth A — 2 GaiaMu;

« yactu B — 4 Gamnamu;

» yactu C - 6 Oaymiamu.

OnHako He BCE ydJaluecs MPHUCTYMAT K 3aiaHusM 9actu C U TeM 0oJjiee BBITIOJHSIIOT MX
MOJTHOCTHI0. UTOOBI MOBBICUTH TOJIOKUTEIIBHYIO MOTHBAIIMIO K BBITIOJTHEHUIO 3aMaHuii yactu C,
YYHUTENIb MOXKET OOBSIBUTH O BBICTABJICHHH 10 pPE3yJIbTaTaM TeCTa JBYX OILICHOK: MEPBOM — 3a
yacti A u B, a Bropoii — 3a yacte C — C HCHOJB30BAaHUEM MPOLIEHTHON MIKAJIbl OLEHKHU
3HAHHH.

Bompocsr aj1s BceX BUIOB KOHTPOJISI 3HAHUM COCTaBJIEHBI TAKMM 00pa3oM, 4TOOBI Iearor ¢
MX TOMOIIBIO MOT BBISIBUTH 3HAHUS YYAIIUXCS IO BCEM Y3JIOBBIM BOMpPOCAM IJIaBbI M pa3jesa
Kak Ha 0a30BOM ypOBHE, I'/ic HEOOXOAMMO TOJIbKO BOCIIPOHM3BEICHUE YYEOHOT0 MaTepuaia, Tak
M Ha YCJIOXKHEHHOM YypOBHE, rie TpeOyeTcsi yMeHHWe aHAJIM3UpPOBAaTh M CPaBHUBATh JaHHbBIC,
MIPUMEHSISI TBOPUYECKUE CITOCOOHOCTH.

Bce oOy4aromue BHIbI KOHTPOJIS TPEAIOIaraloT KOJUIEKTUBHYIO JEATEeIbHOCTh YYaIluXCs
60 B mape, 1100 B IPYIIE U CAMOIPOBEPKY.

[Ipy moaroroBke K KOHTPOJBHBIM paboTaM HEOOXOAMMO OOpaTUTh BHUMAaHHE Ha 3aJIaHUS
ypOKOB 000011ato1ero moBTopeHusi. B stom ciyyae ywamiuiecs B COOTBETCTBUU CO CBOMMU
CIIOCOOHOCTSIMU OTIPEACTISIOT AJisl ce0s 3a/1aHus, KOTOPbIE MOTYT BBITIOIHUTb.

Pacuernble 3amaun pa3iUYHBIX THUIOB M YPOBHEW CIOKHOCTH NIPEICTABJICHBI B MOCOOWU
0JIOKaMH, a TaK)Ke BKIIFOUCHBI B Pa3HbIC BUJIbI KOHTPOJISA 3HAHUN. YUYUTEIh MOXKET T10 KEITAHUIO
BKJIIOUaTh MX Kak JOTOJHUTENbHOE 3a/JaHue B J000N BHUA KOHTPOJSI WU TpeiaraTh
yUYalIUMCsl OTJENIbHBIE CaMOCTOSTEIbHBIE PA0OTHI MO PEIIEHUI0 TTOTOOHBIX 3a/ay.

IIpoBeneHne XMMHYECKOr0 TUKTAHTA

3anaHus A 000MX BapUaHTOB KPAaTKO 3alMCHIBAIOTCS HA JIMLEBOW CTOPOHE JOCKU MJIM Ha
KOJOTpPAHCIapaHTe; OTBETHl HA BOMPOCHI )KeJIaTelbHO HAmKMcaTh HAa 0OpaTHOM CTOpPOHE JAOCKU
WIM TaKXke Ha KOJOTpaHCHapaHTe. YUHUTelIb 3aUUTHIBAET COJEp)KaHHWE BOMPOCA, ydalluecs
3aMUCBIBAIOT OTBET B TETPATIX.
ITo oxOHYaHHMM AMKTAHTa IIPOBOJIUTCS CaMOIIPOBEpPKa:

* OIIMOOK HET — OLIEHKA «5»;

- momymieHa 1 ommbka — «4»;

* JIOMYIIEHBI 2-3 OMUOKH — «3».



B 3aBucMMOCTM OT CTENEHHM MOJArOTOBJIEHHOCTU Y4YalllUXCSl YYUTEIb MOXET HU3MEHMTH

KPUTEPH OIICHKH PadoT B O3y YUCHUKA.
IIpoBeaenne caMocTOATEIBLHOM PadoThI

CamocrostensbHas paboTa npeanosaraet Jud0 napHyo, 100 TpynmnoByo Gopmy paboTsl U
JIaeT BO3MOKHOCTD JIy4Ille OTpab0TaTh U3ydaeMble BOIPOCHI MOJI KOHTPOJIEM YUUTENS U B XOJ€
CaMOCTOSITEIbHON JesTeNbHOCTH (st oOywaromiei paboThl) JMOO Jydile MOATOTOBHUTHCS K
KOHTPOJIBHONH paboTe, KOTOPYIO IMPEACTOUT BBINOJHATH Ha CIEAyIoUeM ypoke (ans
oOoOmaromnieil padoTel). 3amaHus BBIMOJHSIOTCS B mape (Tpymie), YTo MO3BOJISET YIKOHOMHTD
BpeMst Ha oTBeT. OTenbHbIe 3aAaHus (1101 3HAKOM *) yJaliuecst BBHITIOIHSIIOT CaMOCTOSITEIIBHO.
JU11 KOHTPOJISI yyalluMcsl IPEIOCTABIIAETCS BO3MOKHOCTh CBEPUTHh CBOM OTBETHI C ATAJIOHAMH,
KOTOpbIe OyIyT JaHbl YYUTEJIEM 110 OKOHYaHUU PabOThI.

OueHKa NPaKTUYECKUX YMEHU yyawmxca

YuuTenb LOMIKEH YYUTbIBATD:

- NPaBUIbHOCTb ONpPeAEeNeHNs Le/n ONbITa;

- camocToATenbHOCTb Nogbopa obopyaoBaHNA U OOBEKTOB;

- NOCNe[0BaTe/IbHOCTL B BbINOJHEHWUM PaboThbl MO 3aKNaZKe ONbITa;

- NOTMYHOCTb M TPAMOTHOCTb B ONMCAaHUM HabaoaeHn, B GOpMYIMPOBKE BbIBOAA M3 OMbITA.

OtmeTKa "5" | - npaBMAbHO onpegeneHa Lenb onbITa,

- CaMOCTOATE/IbHO, C HE0HXOAMMOW NOCeL0BaTEIbHOCTLIO NPOBeAeHbI Noabop
060pyaoBaHUA 1 06BEKTOB, a TaKKe paboTa No 3aKnajKe onbITa;

- HAY4YHO rPAMOTHO, JIOTMYHO OMNMCaHbl HabaAeHUA U cHOPMYIMPOBAHBI BbIBOAbI U3
onbiTa.

OtmeTKa "4" | - npaBuAbHO onpeaeneHa uesb onbiTa;

- CaMOCTOATE/IbHO NpoBeaeHa paboTta no noabopy 06opyaoBaHUA, 0OBLEKTOB;

Npv 3aKNazKe onbiTa fonyckatotes 1 -2 oWwnbKuy;

- HAY4YHO rPaMOTHO, JIOTMYHO ONMCaHbl Habat4eHMA U cHOPMYINPOBAHbI BbIBOAbI U3
onbITa;

- B ONMMCaHUKN HablOAeHWIA U3 OMbITA A0NYCKAOTCA HEGObLINE HETOYHOCTH

OtmeTKa "3" | - npaBuAbHO onpeaeneHa uesb onbiTa;

- noabop obopynoBaHMA M 06BEKTOB, a TaKKe PaboTbl MO 3aKNaAKe ONbiTa NPOBEAEHbI
C NOMOLLbIO YUnTENS;

- AOMNYCKAOTCA HETOYHOCTM M OLLUMBKM NPU 3aKNagKe onbiTa, ONMCaHWUM HabaloAeHUN],
$OpPMYNNPOBAHNN BbIBOAOB.

OtmeTKa "2" | - He onpeaeneHa camoCTOATENbHO Leb OMbITa;
- He oTobpaHo HyXHoe 06opyaoBaHUE;
- AlONYCKaOTCA CYLLECTBEHHbIE OWMBKM NpU 3aKkNagKe U opopMAEHUN OnbITa.

OueHKa yMmeHU NpoBoAUTb HabntoaeHua

YuuTtenb AOMKEH YYUTbIBATD:

- NPaBUAbHOCTb NPOBeAeHNA HabaoaeHWI MO 3a4aHNIO;

- YMEHMUe BbIAENATb CYLLECTBEHHbIE NMPU3HaKK y Habaogaemoro obbekTa (npouecca),

- IOTUYHOCTb U HAYYHYIO TPaMOTHOCTb B 0QOPMIEHMM pe3yNbTaToB HabAoAEHWI U B BbIBOAAX;
- NpoBeAaeHue HaboaeHMA No 3a43aHUIO;

OtmeTKa "5" | - npaBMAbHO NO 3aJaHUIO yYuTeNs NpoBeaeHO HabnogeHMe;
- BblAeNeHbl CyLWEeCTBeHHble NPU3HAKK y Habaogaemoro obbekTa (npouecca);
- IOTUYHO, HAY4YHO rPAaMOTHO OPOPMJIEHbI Pe3ybTaTbl HABAAEHNI 1 BbIBOAbI.

OtmeTKa "4" | - npaBMAbLHO MO 3aJaHUIO YyYUTEeNs NPoBeAeHO HabnogeHMe;

- NPV BblAENEHMM CYLLLECTBEHHbIX NPMU3HAKOB Yy Habaogaemoro obbekTa (npouecca)
Ha3BaHbl BTOPOCTENEHHbIE;

- ponycKaeTcsa HebpexXHOCTb B opopmaeHnn HabaaAeHNI 1 BbIBOAOB.

OtmeTKa "3" | - gonyckaloTcs HETOYHOCTM U 1-2 oWNBKM B NpoBeAeHUN HabloaeHWI No 3a4aHUI0
yuutens;
- NPW BblAENEHNN CYLLLECTBEHHbIX NPU3HaKOB Yy Habaogaaemoro ob6beKkTa (npouecca)




BbIAENAIOTCA INLLb HEKOTOPbIE;
- loNycKatoTcA oWmnbKmM (1-2) B opopmaeHnn HabaoaeHnin 1 BbIBOAOB.

OtmeTKa "2" | - ponyckatoTtca ownbku (3-4) B npoBeaeHUM HabNAeHUI NO 3a4aHUI0 YYUTENS;
- HeNpPaBWIbHO BbIAENAIOTCA MPU3HAKKU Hablogaemoro obbekTa (npouecca);

- AonyckatoTtca ownbkm (3-4) B opopmaeHmm HabatogeHuii u Bbisogos. Popma
aTTecTtaumMmn no 6MoorMmM MOXKET ObiTb Pa3/IMYHON: YCTHBIM 3K3aMeH No buaetam,
3awmTa pedeparta, TECTUPOBAHME, 3aLLMTA NPOEKTA.

dopmbl NnpeacTaBneHns o6pa3oBaTesibHbIX Pe3y/IbTaToB:

e Tabenb ycnesaemocT Mo npeameTam (C YyKasaHMem TpeboBaHW, NpPeabABASEMbIX K
BbICTaBAEHUIO OTMETOK);

® TEeKCTbl WTOrOBbIX ANArHOCTUYECKUX KOHTPO/bHbIX PaboT, AMKTAHTOB U T.4. U aHanu3 ux
BbINO/IHEHUA obydatowmmea (MHopMauusa 06 aleMeHTax M YPOBHAX NMPOBEPAEMOro 3HaHUA —
3HAHWA, NOHUMaHUSA, NPUMEHEHUA, CUCTEMATU3ALUK);

® YCTHadA OLEHKa yCnewHoCcTn pesynbTaToB, GOpMyAnMPOBKa NPUYUH HEyaay U PeKoMeHAaumi no
ycTpaHeHuto npobenos B 06y4eHHOCTM NO NpegMmeTam;

e noptdonno;

® pesy/bTaTbl NCUXOJIOTO-NEeAArorMyeckux UCCAem0BaHuni, UATOCTPUPYIOWMX ANHAMUKY Pa3BUTUA
OTZe/IbHbIX MHTEINEKTYasIbHbIX M IMYHOCTHBIX KayecTB obyyatowwerocs, YY/.

KpuTepuamm oueHUBaHUA ABNAIOTCA:
® COOTBETCTBME [OCTUIHYTbIX MNPEAMETHbIX, MEeTanpPeAMETHbIX W JIMYHOCTHbIX Pe3y/bTaToB
obyualowmxca TpeboBaHMAM K pesyabTaTaM OCBOeHWA 06pa3oBaTe/ibHOM NpPorpammbl
OCHOBHOr0 06wero obpasoBaHma Proc;
e [AMHaMMKa pe3y/bTaToB NpeaMeTHoN obydeHHOCTU, dopmuposaHus YY/.
OrneHKa TOCTUKEHUSI METAIPEAMETHBIX PE3YJIbTaTOB MOXKET MPOBOUTHCS B XOAE PA3TUUHBIX
npoueayp. OCHOBHOW MPOUEAYPOd HTOTOBOM OLEHKH JOCTUKEHUS METAIPEIMETHBIX

PE3YIBTATOB ABJIACTCA 3auyuma unoco6020 um)ueudyaﬂbHozo npoekma




KaneHpapHo- TemaTuyeckoe nnaHupoBaHue

XUMMA 8 knacc
Ne Data Tema ypoka dopma opraHusaumm Bugbl yuebHOM aeaTeNnbHOCTH
n/n ypoKa
MNnaH dakr
HavanbHble NOHATHA W 3aKOHBI XUMHH (21 4)
1 [Ipenmer xumuu. Poib xumun B YpoK ycBoeHus ObvacHaom, 9T0 IPEAMETOM U3yUSHHS XUMUU SBIISIFOTCS BEIIECTBA,
KU3HU YeJIOBEKa HOBbIX 3HAHUI UX CBOICTBA U WX MpeBpaieHus. Paziuuarom Tena u BeNecTBa,
BEIIECTBA U MaTepPUAIIBL. Ycmarnasnuearom MPUIUHHO-CIIECICTBEHHBIC
CBSI3M M@y CBOWCTBAMH BEIIECTB U MX TPUMEHEHHUEM
Xapaxkmepu3yom TOIOXKUTEIBHYIO M OTPHUIIATEIHHYIO POJIb XUMUU B
’KM3HU COBPEMEHHOTO O0IIECTRa.
Apeymenmupyrom cBOE OTHOIIEHHE K XeMouanu u xemohoouu.
2 MeTo/p! N3ydeHUsT XUMHH YpokK ycBoeHuAa Xapaxkmepu3zytom OCHOBHBIE METOIBI W3YYCHHUS €CTECTBEHHO-
HOBbIX 3HaAHUL HAYYHBIX TUCITUTUINH.
IIpusoosm npuMepsl MaTEpUaIbHBIX M 3HAKOBBIX WJIM CHMBOJBHBIX
MOJIeJIel, HWCIONB3YEeMBIX Ha YpOKax (U3WKH, OWOJOTHH |
reorpaduu.
Cobuparom 00bEMHBIE M INAPOCTEP)KHEBBIE MOJAETH HEKOTOPBIX
XUMHYECKHX BEIIECTB
3 Bxonnas nuarnoctuyeckas KoHTponbHbIN ypok | [IpuMeHSIOT Ha MPaKTUKE paHee U3ydeHHbIN MaTepuall, padboTas
pabora I10 TPYIIIAM C 3aJIaHUSMU Pa3HOTO YPOBHs CII0KHOCTH,
BBINIOJIHSIOT KOHTPOJILHYIO paboTy.
4 ArperaTHble COCTOSIHUS YpoK ycBoeHus Pasznuuarom Tpu arperatHeIX COCTOSIHUS BELIECTBA.
BELIECTB HOBbIX 3HAHW Ycemanasnusarom B3aMOCBSI3M MEX1y HUIMH Ha OCHOBE B3aUMHBIX
NEPEXOJIOB.
Hnniocmpupyrom 3TH iepexopl IpuMepamu.
Habnooaiom XuMIYECKU SKCIEPUMEHT U de/laom BBIBOJBI Ha
OCHOBE HAOII0ACHUHI
5 I1.p Ne 1 «IIpaBuna TB u YPOK - MPaKTUKyM Pabomarom c nabopatopHbIM 000pYIOBaHHEM U HAarpeBaTeIbHBIMH

HEKOTOPbIC BHJIbI pa0OT B
KaOHHETE XUMUN»

nprubOpaMu B COOTBETCTBUU C MIPABUIIAMU TEXHUKH 0E30ITaCHOCTH.
Buinonnaiom npocreiie MaHUNyISUHU C Ja00OpaTOPHBIM
000pyJI0BaHHEM: € J1a0OPAaTOPHBIM HITATUBOM, CO CIUPTOBKOM




[1.p.Ne2 Habmonenue 3a
ropsiei ceeyou

Habnrooarom 3a iiaMeHeM CBEYH U OOHAPYKUBAIOT MPOIYKTHI €
TOpPEHHSL.
Odghopmnsirom oTYET O IPOJICIIAHHON paboTe

dusndeckue SIBJIICHUS B XUMHU

KombMHMpPOBaAHHbIN
YPOK

Paznuuarom pusndeckue 1 XUMHYECKHE SIBJICHUS, YUCThIC BEIIECTBA
u cMecu. Kraccugpuyupyrom cmecu.

IIpusoodsim npuMepsl cMecel Pa3TuIHOr0 arperaTHOTO COCTOSHUS.
Ycemanasnuearom npruuMHHO-CIIEICTBEHHBIE CBS3U MEXTY
(PM3UYIECKUMHU CBOMCTBAMH BEIIECTB CMECH U CIIOCO0aMH X
pasneneHus. Paziuuarom X, onucvléaom W Xapakmepusyom
MPAKTHYECKOE 3HAYCHHE.

[T.p.Ne 3 «AHAITU3 MTOYBHI

YPOK - NPaKTUKyM

Pabomarom ¢ mnabopatopHsIM 000pyIOBAaHUEM W HarpeBaTCIIbHBIMU
npuOopamMu B COOTBETCTBUH C TIPABUIIAMH TEXHUKH O€30MacCHOCTH.
Beinoansiom npocteiine npuémsl 00palieHus ¢ 1adopaTopHbIM
000pyIOBaHNEM: BOPOHKOH, (PHIIBTPOM, CITUPTOBKOM.

Habnwooarom 3a cBOWCTBAMHU BEIECTB U SIBJICHUSIMH,
MMPOUCXOJIAIIMMU C BEIIECTBAMH.

Onucwviéarom XUMUYECKAN YKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOTO) SA3BIKA U SA3bIKA XUMHH.

/enaiom BBIBOIBI TIO pe3yabTaTaM MPOBEAEHHOTO HKCIICPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
yueHre. XUMUYECKHE JIEMEHTHI

YpOK ycBOeHuA
HOBbIX 3HaHUM

O0bvsCHAIOM 9TO TAKOE XUMHUECKUAN JIEMEHT, aTOM, MOJIEKYJIa,
aJUIOTPONUS, MOHBL. Paziuuaiom MpoCcThie U CIOKHBIC BEIIECTBA,
BEI[ECTBA MOJIEKYJIIPHOTO 1 HEMOJIEKYJISIPHOT'O CTPOCHHSI.
Yemanasnusarom mpuUUMHHO-CIIEACTBEHHBIE CBSI3H MEKY COCTABOM
MOJICKYJI ¥ CBOMCTBAMH QJZIOTPOITHBIX MOIU(MUKAIINN KACIOPO/A.
Dopmynupyrom OCHOBHBIE TTOJOXKEHUS AaTOMHO-MOJIEKYJISIPHOTO
YUEeHHUSI

3HaKH XUMHUYECKHUX
OJICMCHTOB.

ypOK-MCCJ’IEAOBaHMe

Has3zvieatom n 3anucwvléarom 3HaKu XUMUYECKUX JIEMEHTOB.
Xapaxmepuzyiom MHPOPMAIHIO, KOTOPYIO HECYT 3HAKH XUMHYECKUX
AJIEMEHTOB.

ObvacHAOmM 3TUMOJIOTMYECKHE Havala Ha3BaHUM XUMHUECKUX
AJIEMEHTOB U UX OTJIEJIbHBIX IPYIIL.

10

[Tepuonnueckas Tabiauna

XUMHUYECKUX djiemeHnToB /JI. W.

YpoK-uccneposaHme

Onucvlearom CTPYKTYpY TaOIHUIBI XUMUYECKUX 351eMeHTOB J1. U.
MengeneeBa. Pasauuarom KOPOTKONEPUOIHBIN U JITUHHOIEPUOIHBIN




Menjeneera. BapuaHThI [lepunonuueckoii cuctems! /1. 1. Menaeneera
11 Xumudeckue GopMyJIIbl Ypok ycBoeHus Omobpadicarom COCTaB BEIIECTB ¢ MOMOIIBI0 XUMHYECKUX (PopMyIL.
HOBbIX 3HaHU Pasznuuarom naaexcel u kodpbuimeHTsl. Haxooam OTHOCUTEIbHYIO
MOJIEKYJIIPHYIO MacCy BEIIECTBA U MACCOBYIO OO0 XMMHUYECKOTO
12 Xumudeckue GopMyIbl Ypok-uccnenosaHne | OJICMEHTA B COCJMHCHHH.
Tpancaupyrom nHPOPMALIIO, KOTOPYIO HECYT XUMHUYECKUE
bopmyiibl
13 BaieHTHOCTD YpoK ycBoeHus ObvsicHslom 9TO TaKOe BAIGHTHOCTD. [lonumarom OTpaKeHHE
HOBbIX 3HAHUI MOPSIZIKA COSIMHEHUS aTOMOB B MOJIEKYJIaX BEIIECTB MOCPEICTBOM
CTPYKTYpHBIX popmyn. Yuamcsa cocmasnsame HopMyIibl cOeTMHEHUI
14 BajenTHOCTE YPOK-NPAKTUKYM 0 BaJICHTHOCTH U Onpeoeisimb BAJICHTHOCTD dJIEMEHTA 110 hopMmyIie
€ro COeMHECHHUS
15 XUMHYECKUE PEAKIINH. 06o06watowmii ypok | Xapakmepu3yiom XUMAYECKYIO PEAKIINIO U €€ YYaCTHUKOB
(peareHTBI U MTPOYKTHI PEAKIIHH ).
Onucwvigéarom TIPU3HAKU U YCIIOBUS TCUCHUSI XUMUYECKIX PEAKIIHA.
Pasznuuarom 3x30T€pMUYECKHE U YHIOTEPMHUYECKHE PEAKITIH.
Coommnocsm peakiiui rOpeHus U 9K30TEPMUIECKUE PEAKITUH.
16 3aKoH COXpaHEHHS MacChl YpoK ycBoeHun @opmynupyrom 3aKOH COXpaHeHHs Macchl BemecTB. Cocmasnsaiom
BEIEeCTB. XUMHYECKHE HOBbIX 3HAHWIA Ha ero OCHOBE XUMUYECKUE YPaBHEHUS. TpaHnciupyiom
YpaBHEHUS nH(}OPMAITIIO, KOTOPYIO HECYT XUMUYECKHE YPaBHCHHUS.
17 XUMHU4YeCcKue YPaBHEHUS YPOK -NMpaKkTUKym 3KCHepI/IMeHTaJ'IBHO nodmeepofcdaiom CIIpaBE€AJIMBOCTDL 3aKOHA
COXpaHEHUsI MacCChl BEIIECTB
18 TuIbl XUMUYECKUX pEaKLMil YpoK ycBoeHwuA Knaccuguyupyrom xumudeckue peakiiuy 1Mo Mpu3HaKy 4ruciia u
HOBBbIX 3HaHU COCTaBa peareHTOB U MPOAYKTOB. Xapakmepu3syom poiib
KaTaln3aTropa B MPOTEKAHUN XUMUYECKON PEAKIINH.
19 TuIbl XUMUYECKUX pPEaKLHil YPOK -NPaKTUKyM Habniooaiom v onucwviéarom XAMUYECKHIH SKCIIEPUMEHT C ITOMOIIBIO

PYCCKOro (pOIHOro) sA3bIKa U SI3bIKAa XUMUU




20

[ToBTOpEeHUE 1 0600IIEHUE TEMBI
«HaganbHble NOHIATHSA U 3aKOHEI
XUMHUN)

Ob6ob6Lwwatowmnii ypoK

0606WatoT N CMCTEMATM3IUPYIOT CBOM 3HaHUSA No Teme: «HavanbHble
NOHATUA U 3aKOHbI XMMUUY». MPUMEHAIOT Ha NPaKTUKe paHee
M3y4YeHHbI maTepuran, paboTtas no rpynnam c 3a4aHUAMMU Pa3HOTo
YPOBHA CNOXKHOCTH

21

K.p.Ne 1 «HauanbHble moHATHA U
BaKOHBI XUMUI

YpPOK —KOHTpOAA
3HaHW 0by4aroLLmXCA

MpUMEHSAIOT Ha NPaKTUKe paHee N3y4eHHbIN maTepunan, paboTas no
rpynnam c 3aaHUsMM Pa3HOro YPOBHSA C/IOXKHOCTU, BbIMOHAOT
KOHTpPO/IbHYt0 paborTy.

Baxneiimue NpPEeaACTABUTEC/IN HCOPIraHUYECCKHUX BEHIECTB. KomyecTBeHHbIE OTHOIIEHUSI B XUMHH (18 '-[)

22

Bo3nyx u ero cocras

YpOK ycBOeHuA
HOBbIX 3HaHUM

Xapaxmepusyiom 00bEMHYIO JIOJII0 KOMIIOHEHTA TaKOW MPUPOTHOMN
ra3oBOM CMeCH, KaK BO3JyX, H paccuumuvleaiom € 1o 00bEMyY 3TOM
cMecu. Onucvlearom 0ObEMHBINA COCTAaB aTMOC(HEPHOTO BO3TyXa U
noHuMalom 3Ha4€HUe MOCTOSHCTBA 3TOTO COCTaBa JUIsl 3A0POBbsI

23

Kucnopon

YpOK ycBOeHuA
HOBbIX 3HaHUM

Xapaxmepuzytom 030H, KaK aJZIOTPOIHYIO MOIU(DUKALIHIO
Kkucaopoja. Onucvisarom HU3NUECKUE U XUMUYECKHE CBONCTBA,
MOJIy4YE€HUE U MPUMEHEHHE KUCIOPOAa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

Vemanaenusaiom NPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
bu3nyecKUuMU CBOMCTBAMH KHCIIOPOIa U cioco0aMu ero
cobupanust. IIposodsm, Habooaiom N Onucbleaiom XUMUICCKUN
SKCIIEPUMEHT M0 TOIYYEHHIO, COOMPAHUIO U PACIIO3HABAHUIO
KHUCJIOpO/ia C COOJII0/IEHUEM TIPABHII TEXHUKU O€30MaCHOCTH

24

I1. p.Ned «Ilonyuenue,
coOupaHue U pacro3HaBaHUE
KHCTIOPO/1a»

YPOK NpaKkTUKym

Pabomarom ¢ nabopaTopHbIM 000pYyIOBaHUEM U
HarpeBaTeIbHBIMU IPUOOPaMH B COOTBETCTBUM C IIPAaBUIAMU
TEXHUKU 0€30MaCHOCTU. Buinonusaom npocTeiie npuémMsl
oOpaieHus ¢ 1abopaTopHbIM 000PyI0BaHHEM: COOMPATh MPUOOP




JUTSL TIOJTy4€HHUSI Ta30B, MPOBEPSATH €r0 Ha FTEPMETUUYHOCTD U
UCIIOJIb30BATh JUIsl OJyueHus kuciopoaa. Coouparom KUCIOPOT
METOJIOM BBITECHEHHS BO3/yXa U pacnozuarom ero. Habarooarom
3a CBOMCTBAMU BEILIECTB U SIBJICHUSAMU, IPOUCXOIAITAMHU C
BelecTBaMu. Onucevl8aom XUMUYECKUN SKCTIEPUMEHT C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HJIA POJIHOTO) SI3bIKA U
s3pIka XUMuu. Cocmagnsaom OT4ET 10 pe3yibTaTaM
MIPOBEJACHHOTO SKCIIEPUMEHTA

25

OKCHUIBI

Ypok-uccnegosaHue

Buloensiom cymecTBeHHBIC TIPU3HAKU OKCHJIOB. /{aiom Ha3BaHUS
okcua0B 10 uX Gopmynam. Cocmasasiom HOPMYIIBI OKCHIIOB TT0
VX Ha3BAHUAM. Xapakmepu3yrom TaKUX NPeCTaBUTENIEH
OKCHJIOB, KaK BOJIa, YIJIEKHUCIbIA ra3 U HErameéHast U3BeCTh

26

Bonopon

YpOK ycBOeHuA
HOBbIX 3HaHUM

Xapaxmepu3zyrom coCTaB MOJICKYJIbI, ((U3NICCKHE U XUMHUCCKUE
CBOMCTBA, MOJIYYEHHE W IIPUMEHEHUE BOJAOPOIA. Yemanasnusarom
HquHHHO-CHe}ICTBeHHBIC CBA3U Me>1<)1y (1)I/I3I/I'-IGCKI/IMI/I
CBOWMCTBAMH M CIIOCOOaMU COOMpaHUs BOJAOPOAA, MEKITY
XUMHUYCCKUMHN CBOﬁCTBaMH " €ro HpI/IMeHeHI/IeM.

27

IL.p. No5 «Ilomyuenue,
coOMpaHue U pacrio3HaBaHUE
BOJZIOPOIa»

YPOK-NPaKTUKYM

Pabomarom ¢ nabopatopHbM 000pyAOBaHUEM U
HarpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBHH C TIPABHIIAMHU
TEXHHUKH 0€30TIaCHOCTHU. Bbinonnsiom TMPOCTEHIIIHE TPHUEMBI
oOpareHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM: COOUpATH TPUOOP
JUTS TIOJTYYEHHUS Ta30B, MPOBEPSATH €ro Ha FEPMETUIHOCTD U
UCII0JIb30BATh JJIs TOJydeHHs Bogopoaa. Cobupaiom BOIOPOT
METOJIOM BBITECHEHHS BO3/AyXa U pacnozuarom ero. Haburooarom
3a CBOMCTBAMHU BECILECTB U SBJICHHUSIMH, ITPOUCXOISIINMHU C
BelecTBaMu. Onucvléaiont XAMHYECKUH SKCIICPUMEHT C
MOMOII[BIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
s3bika xumuu. Cocmasnsarom OT4ET MO pe3yabTaTam
IIPOBEICHHOTO SKCIIEPUMEHTA

28

KucnoTtel

YpOK ycBOEeHMA
HOBbIX 3HAHUI

Ananuzupyrom coctaB KHUCIOT. Pacnoswaiom KUCIOTHI C
MOMOIIBI0 UHAMKATOPOB. Xapakmepu3yiom npeAcTaBUTENeH
KHCIIOT: COJIAHYI0O M CEpHYI. XapaKTepHU3yIOT PacTBOPUMOCTH
COEIMHEHUH C MOMOIIBI0 TAOIUIIBI PACTBOPHUMOCTH.




Yemanasenuearom — NPUYMHHO-CIEACTBEHHBIE  CBSI3M  MEKIY
CBOWCTBAMHM COJITHOM U CEpPHOH KHUCIOT U OONAcCTSIMH WX
MIPUMEHEHUS.

29

Comu

YpoK-uccneposaHme

Xapakmepu3zytom COIM KakK TMPOIYKTHI 3aMEIIeHUs BOJOPOJa B
KACIIOTE Ha MeTaul. 3anuceiéarom GOPMYNIBl  cojiell 1o
BaJICHTHOCTH. Haszvieatom conu 1o GopmMymam.

Hcnonvsyrom T1abmuiy pacTBOPUMOCTH Uil  XapaKTEPUCTHKH
CBOWCTB coJieil. [Iposodsam pacy€Tsl o hopmysam cojien

30

KonnuectBo BemecTsa

Ypok-uccnegosaHue

ObwsicHaom, 4TO TaKOe KOJIMYECTBO BEIIECTBA, MOJIb,
MOCTOsTHHAST ABOTaJ[po, MOJISIpHAS Macca.

31

Pemenne pacueTHsIX 3a1a4

YPOK- MPaKkTUKym

Pewarom 3amaun ¢ MCNONIH30BaHUEM HOHATHH «KOJIUYECTBO
BEIIIECTBA», «MOJIIPHAsI Maccay, «IOCTOsTHHAs ABOTA/IpO

32

Monsipablii 06beM
ra3z000pa3HBIX BEIIECTB

YpOK ycBOeHuA
HOBbIX 3HaHUM

ObvscHAIOm 9TO TAaKOE MOJIIPHBIN 00hEM Ta30B, HOpMaJIbHBIE
ycnoBusl. Pewaiom 3amadv ¢ UCHIOJIb30BAHUEM TOHSATHI
«KOJIMYECTBO BEUIECTBA», «MOJISIPHASI Maccay», «MOJIAPHBIH 00bEM
ra3oB», «IIOCTOsIHHAsE ABOTa/Ipo.

33

PacuéTel mo xumuyeckum
ypaBHEHUSAM

YpOK ycBOeHuA
HOBbIX 3HaHUM

34

Pacuérbl mo xumMu4eckum
ypaBHEHUSM

YPOK - NPaKTUKYM

Xapaxkmepu3zytom KOJIWYECTBEHHYIO CTOPOHY XUMHUYECKHX
00BEKTOB U MpoLecCOB. Pewaiom 3alaui ¢ UCTIOJIb30BAaHUEM
MOHITHH «KOJIMYECTBO BEUIECTBA», «MOJISIpHAS Maccay,
«MOJISIPHBIN 00bEM ra30B», «IIOCTOSIHHAs ABOTAIPO»

35

Boma. OcHoBanus

ypOK-MCCﬂe,ﬂ,OBaHMG

ObvscHAIOM YTO TAKOE «OCHOBAHUAY, «IIIETIOUN», «KaueCTBEHHAs
peaxkusy, «uHIuKaTop». Kiaccuguyupyrom 0OCHOBaHUSA IO
pacTBOpUMOCTHU B Boje. Onpedensiom NPUHAAICKHOCTH
HEOPraHMYECKUX BEILEeCTB K KJIaCCy OCHOBAaHUM 1O (hopmyre.
Xapaxmepu3syrom CBOWCTBA OTJICNbHBIX MIPEACTaBUTENICH
OCHOBaHUU. Hcnonv3yrom Tabnuily paCTBOPUMOCTH IS
OTpeJIeNIeHUs] PACTBOPUMOCTH OCHOBAHHIA.

36

PactBOpBl. MaccoBas mois
pacTBOPEHHOTO BEIIECTBA

YpoK peleHus 3aaauy

ObvscHAIOM YTO TAKOE «MacCOBasl I0JIs PACTBOPEHHOIO
BEILIECTBAY. Yemanasnusarom aHaaoruu ¢ 00bEMHOM IoJIeH
KOMITOHEHTOB Ia30Bo¥ cMecH. Pewarom 3amadu ¢
HCIIOJIb30BaHNEM MOHATHHM «MaccoBas JOJIs dJIEMEHTa B
BEILIECTBE), «MACCOBAs J0JIsl PACTBOPEHHOTO BELIECTBAY,




«00beMHas OIS ra3006pa3Horo BCIICCTBa»

37 ILp. Ne 6 «IIpuroTosieHue YpoK - Npaktukym | Pabomarom ¢ 1ab0paTopHbIM 000PYIOBAHUEM H
pPacTBOPOB COJICH C UX HarpeBaTeIbHBIMM IIPUOOPAMH B COOTBETCTBHH C IIpaBUIaMU
3aIaHHOM MAacCOBOM J0JIEH TEXHUKH 0€3011aCHOCTU. Boinoansaom NpoCcTeUINe PUEMbI
oOpartieHus ¢ J1abopaToOpHBIM 000PYIOBAHUEM: C MEPHBIM
HUJTUHIPOM, ¢ BecaMu. Habnrooarom 3a CBOMCTBaMH BEILIECTB U
SIBJICHUSIMU, TIPOUCXOIAIINME € BemecTBaMu. Onucvliearom
AKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIN
POJHOTO) s3bIKA U sI3bIKa XUMHUHU. Cocmasisitom OTYETHI TI0
pe3yibpTaTaM MPOBEACHHOTO SKCIIEPUMEHTA
38 O06o00menue u cucreMaru3anus | O6o6warowmii ypok | O606Lat0T U CUCTEMaTU3MPYIOT CBOM 3HaHUA no Teme: «BakHeline
3HaHHUM 1Mo Teme: «BakHenmme NpeCTaBUTEIN HEOPraHMUECKUX BelecTB. KomnuecTBeHHbIC
NpeACTaBUTEIIN OTHOILIEHHUS B XUMHI». [IPUMEHAIOT Ha NPaKTMKe paHee U3y4yeHHbIN
HCOPraHMIC€CKuX BCUICCTB. MmaTepuan, paboTas no rpynnam ¢ 3a4aHUAMM Pa3HOro YPOBHSA
KoandecTBeHHBIE OTHOLIEHUS B CNOSKHOCTH
XUMHULD)
39 K.p.Ne2 no teme: «BaxHeiimme YpOoK —KOHTpONSA MpUMEHSIOT Ha NPaKTUKe paHee U3y4eHHbI maTepuan, paboTas no
IpEACTaBUTCIIN 3HaHUM rpynnam c 3a4aHUAMM Pa3HOro YPOBHA CNOXKHOCTU, BbINONHAIOT
HEOpPraHUYECKUX BEILECTB. KOHTPO/IbHYIO paboTy.
KonndecTBeHHBIC OTHOLICHUS B
XUMHUN
OcHoOBHbIE KJIACChl HeOpranuveckux coeanuenuii (10 1)
40 Okcuapl: KiaccupuKays u YpoK ycBoeHwusn ObwscHs0om 9TO TaKOE HECOJICO00Pa3yIOIKNe OKCHIBL,

XHUMHYECKHE CBOMCTBA

HOBbIX 3HaHUM

C0JIC00pa3yIOIINE OKCUIBI, OCHOBHBIC OKCHJIbI, KHCIIOTHBIE
OKcUbl. Xapaxmepu3zyrom 00IIHE XUMUYECKHUE CBOHMCTBA
C0JICO0PA3YIOIMIMX OKCHJIOB (KHCIOTHBIX U OCHOBHBIX)
Cocmasnsirom ypaBHEHHS PEAKIIUN ¢ yYaCTHEM OKCHJIOB.
Habmooarom u onuceiéaiom peakiuu ¢ y4aCTUEM OKCHJIOB C
MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WU POJIHOTO) S3bIKA U
S3bIKa XUMUH. [1p0800sim OMBITHI, TOATBEPIKIAIOIITUE




XUMHUYCCKUC CBOﬁCTBa OKCHIOB C CO6JHO,HCHI/ICM HpaBI/IJI TCXHUKHU
0€e30I1acHOCTH

41

OcHoBanust: Knaccuukamnus u
XHMHUYECKHE CBOMCTBA

YpoK-uccneposaHme

Cocmasnsiom ypaBHEHHS PEaKIMii ¢ y9acTHEM OCHOBAHUH.
Habnwoarom u onucviearom peakiiuu ¢ yaaCTUEM KHUCIIOT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJTH POJIHOTO) SI3bIKA U
SA3bIKa XUMUU. [Ip0600sim ONBITHI, TOATBEPKIAIOIINE
XUMUYECKHE CBOMCTBA OCHOBAHUM, C COOJIIO/ICHUEM TPABUII
TEXHUKH 0€30MaCHOCTH

42

Kucnotsl. Knaccuduxarms
KHCIIOT

YpOK ycBOeHuA
HOBbIX 3HAHUN

43

XUMHYECKUE CBOUCTBA KUCIOT

KombMHMpPOBaHHbIN
YPOK

Xapakmepu3zyrom 0011I€ XUMUYECKHE CBOWCTBA KUCIIOT.
Cocmaensaiom ypaBHEHUSI pEaKIi C y4aCTHEM KHUCIIOT.
Habnwoarom u onucviearom peakiiuu ¢ yaacTUEM KUCIIOT C
MOMOIIIHIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMUH.

1Ipo600sim OTIBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA
KHCIIOT, C COOTIOZICHIEM TTPaBUJI TEXHUKH 0€30MMacHOCTH

44

Knaccudukanus coneit

YpOK ycBOeHuA
HOBbIX 3HaHUM

Paznugaror moHsATHA «CPECAHUEC COJIN», KKUCIIBIE COJIN,
«OCHOBHBIC COJIHN).

45

XUMHUYECKHE CBOMCTBA COJIEN

KoMb6MHMpPOBAHHbIN
YPOK

XapakTepu3yrT o0l1Me XUMHUIECKHUE CBOMCTBA COJICH.
Cocmaensiom ypaBHEHHS PEaKLUI C Y4aCTHEM COJICH.
Habnwoarom u onucviearom peakiyuu ¢ yaacTueM COJIeH ¢
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMUH. [Ip0600sim OTBITHI, TIOTBEPKIAIOIIHE
XUMHUYECKHUE CBOMCTBA COJIEH C COOII0OICHUEM TTPABUII TEXHUKH
0€301acCHOCTH

46

I'eneTnyeckas cBs3b MCKOY
KiIaCCaMU HCOPraHUYCCKUX
BCIICCTB

YpOK ycBOEeHMA
HOBbIX 3HAHUI

Xapaxmepu3zyrom TIOHITHUE «TEHETUUECKUAUN PSI».
Hnnrocmpupyrom T€HETHUECKYIO B3aUMOCBSI3b MEXY
BEILIECTBAMMU:

MIPOCTOE BEILLIECTBO — OKCHUJl — FMAPOKCHU]T — COJIb.
3anucwiéarom ypaBHEHUs PEAKLINM, COOTBETCTBYIOLIUX
MOCIIEJIOBATEIILHOCTH («IEMOYKEe)») MPEeBpaIleHUN




HCOPIraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB.

47 ILp. Ne 7 «Pemenue YPOK - NPaKTUKyM Yyamcs oOpamatbes ¢ 1abopaTopHbIM 000PYAOBAHUEM U
SKCIIEPUMEHTAJIbHBIX 33729 HarpeBaTeIbHBIMU PUOOPAMU B COOTBETCTBHH C IIPABHIIAMU
TEXHUKHU 0€30TaCHOCTH, PACHO3HABAMb HEKOTOPBHIC AHUOHBI U
KaTUOHbI. Habatooarom CBOMCTBA AJIEKTPOIUTOB U MPOUCXOIAIINE
C HUMU siBJICHUS. Habaroodaiom u onucvléarom peakiuu ¢
Y4aCTHEM 3JIEKTPOJIUTOB C IIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUH. DOopMyaupyom BBIBOJIBI 110
pe3ysibTaTaM MPOBEACHHOTO SKCIIEPUMEHTA
48 O06o0menue u cucreMaru3anus | O6o6watowmii ypok | O606LatoT U CUCTEMATU3MPYIOT CBOM 3HaHUA no Teme: «OCHOBHEIE
3HaHWM 110 TeMe: «OCHOBHBIE KJIACChl HEOPTAaHUUECKUX COETUHEHUI. [IPUMEHSAIOT Ha NpaKTMKe
KIIaCChl HCOPraHNICCKUX paHee U3y4YeHHbIl MaTepuan, paboTas no rpynnam ¢ 3agaHusamu
COCIMHCHUI» Pa3HOro YPOBHSA CIOXHOCTM
49 K.p. Ne3 1o teme: YPOK —KOHTpOAA MpMMEeHAIOT Ha NPaKTUKE paHee U3ydeHHbl MaTepuan, paboTas no
«OCHOBHBIE KJIACCHI rpynnam c 3a4aHuUAMMU PA3HOro YPOBHA C/IOXHOCTU, BbINOJIHAIOT
HCOPraHM4CCKIX KOHTPO/bHYIO paboTy.
COCTMHEHMI
epuoguyecknii 3akoH u [lepuoauyeckasi cucreMa xumudeckux 3jiemenToB /1. U. MenneneeBa u crpoenne atoma (8 u)
50 EcrecTBeHHBIC CemelicTBa YpoK ycBoeHus Obvscuaom pU3HAKU, TTO3BOJISIONMINE 00bEIUHATD TPYIIITHI

XUMUYECKHUX 3JICMEHTOB.
AMdoTtepHOCTD

HOBbIX 3HaHUN

XHMHYECKHX DJIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpuisaiom XuMuuecKuii CMBICIT (3TUMOJIOTHIO) HA3BAHUU
€CTECTBEHHBIX CEMENCTB

Ap2ymenmupytom OTHOCUTEIBHOCTD Ha3BaHUS K AHEPTHBIE Ta3bl»
ObwsicHsiom 9TO Takoe «aM(pOTEPHBIC COCTUHEHUS.
Habmooaom u onuceieaiom peakiyii MeXK,1y BEIIECTBAMH C
MTOMOII[BIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMHH.
Xapaxmepu3zyiom IBOMCTBEHHBIN XapaKTEpe CBOICTB
aM(OTEPHBIX OKCHIOB U TUAPOKCUIOB. /Ip06800sim ONBITHI 110
MOJIYYEHHUIO U TIOITBEPIKICHUIO XUMHUYCCKUX CBOHCTB
aM(pOTEPHBIX OKCUIOB U TUJPOKCUIIOB C COOTIOACHUEM MPABUI
TEXHHUKHU 0€30TIaCHOCTH.




51

OrtxkpsiTue . 1.
MenneneeBsiM
IIepuoanueckoro 3akoHa

YpOoK ycBOeHuA
HOBbIX 3HAHUN

Paznuuarom ecTecTBEHHYIO M HCKYCCTBEHHYIO KITacCHU(UKAIIH.
Apeymenmupyiom otHecenue llepnoanueckoro 3akoHa K
€CTEeCTBEHHOH Kiaccuuranuu. Modenupyiom XUMHUUECKUE
3aKOHOMCPHOCTHU C BBIACICHUCM CYIICCTBCHHBIX XapaKTCPUCTUK
00BEKTa U TPEACTaBICHNUEM HX B MPOCTPAHCTBEHHO-TPpahUIeCcKOi
WJIH 3HAKOBO-CUMBOJIMYECKOU hopme

52 OcHOBHBIE CBEJICHUS O YpOK ycBOeHMA ObvscHAIOM, YTO TAKOE KIIPOTOHY», KHEUTPOHY, «AIEKTPOHY,
CTPOCHHH aTOMOB. HOBbIX 3HaHUI «XMMHUYECKHH 3JIEMEHT», «MacCOBOM uncio».Onucviéarom
CTpPOEHHE s/Ipa aToMa UCcnob3ys [lepuonyueckyro cuctemy
xumnueckux aementoB . 1. Menneneesa.l/lonyuarom
WH(pOpMAITHIO IO XMMUU U3 PA3TUYHBIX UCTOUYHUKOB,
axaiuzupyiom ee.

53 CrpoeHue IeKTPOHHBIX Ypok-uccneposanve | O0wbscHAIOM, 9TO TAKOE dJIEKTPOHHBIN CIION WM SHEPTETUUYECKUM
YPOBHEN aTOMOB XHUMHUYECKHX ypoBeHb. Cocmasnsiom CXeMbl pacpeAesIeHUs SJIEKTPOHOB MO
anemMeHTOB Ne«Nel-20 B AJIEKTPOHHBIM CJI0SIM B AJIEKTPOHHOM 000JI0UKe
tabmute J[. . Mennaeneena.

54 Ilepuoandueckuii 3aK0H U Ypok-uccnenosanune | Packpwvieaiom GU3NYSCKHI CMBICI: TIOPSIKOBOTO HOMEpa
[Tepronnueckas cucrema XUMHUYECKOTO 3JIEMEHTA, HOMEpa Mepruoia U HoMepa I'PYIIIIbI.
. Y. Menneneena. ObvscHaom 3aKOHOMEPHOCTH U3MEHECHUS METAINTNYSCKUX H

HEMETAJUIMYECKUX CBOMCTB XMMUUYECKUX 3JIEMEHTOB U UX
COCJIMHEHUH B MEPUOJIaX U TpynIax

55 XapakTepucTHKa XUMHUUYECKOTO | Ypok-uccneposanue | Xapaxkmepuzyiom XUMAYECKHUE dJIEMEHTHI 1—3-TO Mepruo0B 10
3JIEMEHTAa HA OCHOBAHUM €r0 UX TOJI0KEeHUIO B [lepuoandeckoi cucteMme XuMHYECKUX
noJioxxenus B [lepuoauueckoii anemenToB J1. 1. MenneneeBa. Apeymenmupyrom CBOWCTBa
CHUCTEME OKCHJIOB Y TUAPOKCUJOB METAJJIOB U HEMETAJIOB MOCPEACTBOM

56 XapakTepucTUKa XUMHUYECKOTO YPOK-NPaKTUKyMm YpaBHEHUH peakuuii
3JIEMEHTa HA OCHOBAHUM €T0
noJio>xenus B [lepuoauueckoit
CHUCTEME

57 3nauenue [lepuoauueckoro Ypok-uccnenosanve | Onpedensaiom UCTOYHUKHA XUMUYECKOW uHpopmanuu. Ilonyuarom

3akoHa u Ilepuoanueckon
CUCTEMBI XUMHYECKHUX

HEO00XOAMMYI0 MH(POPMALUIO U3 PA3IIMYHBIX HCTOYHUKOB,
ananuzupyiom e€, ogpopmsirom uHGHOPMAITMOHHBIH MTPOIYKT,
npe3enmylom €ro, gedym Hay4HYIO JUCKYCCHUIO, OmCcmaugarom CBOIO




anemenToB J[. 1. MeHneneeBa

TOYKY 3pEHHUS

Xumuueckasi CBsi3b. OKHCIMTEILHO-BOCCTAHOBHTEILHbIE peakuu (11 1)

58

HNonnasg xuMudeckast CBsI3b

YpoK-uccneposaHme

ObvsicHAIOM YTO TaKO€ MOHHAs CBS3b, HOHBL. Xapakmepusyiom
MeXaHH3M 00pa3oBaHMst HOHHOU cBs3U. COCmagisaiom CXeMbl
00pa3oBaHusl HOHHOM CBSI3U. Mcnonv3yrom 3HAKOBOE
MoienpoBanue. Onpeoensiom TATI XAMUYIECKOU CBSI3H TI0
dbopmyre BemiecTBa. [Ipusodsm NpuUMEpPHI BEIIECTB C HIOHHOM
CBSI3BIO. Ycmanasnueaiom TPUUNHHO-CIICICTBEHHBIE CBSI3U
MEX/Ty COCTAaBOM BEIIIECTBA ¥ BUJIOM XUMUYICCKOU CBSI3U, MEKITY
WOHHOM CBSI3BIO M KPUCTAJUTHICCKIM CTPOCHHEM BEIIECTBA,
MEXTy KPHCTAUTMISCKUM CTPOCHHEM BEIIECTBA U €r0
(bU3NYECKUMHU CBOWCTBAMH

59

KoBanenTHas xummueckas CBI3b

ypOK-I/ICCI'Ie,CI,OBaHI/Ie

ObvscHAIOM YTO TaKO€ KOBAJIEHTHAs CBS3b, BAJICHTHOCTb.
Cocmaensarom cxembl 00pa30BaHUs KOBAJIGHTHOW HEMOJISIPHOM
XUMHUYECKOU CBSI3U. Vcnoavb3yrom 3HAKOBOE MOJIETIMPOBAHME.
Onpeodensom THUII XUMHUYECKOHN CBSI3U MO (OpMyIie BellecTBa.
IIpusoosm mpuMepbl BENIECTB ¢ KOBAJIGHTHOM CBSI3BIO.
Yemanasnuearom npuaMHHO-CIEACTBEHHBIE CBSA3H MEXTY
COCTaBOM BELIECTBA U BUJIOM XUMHYECKOU CBSI3H, MEXKTY
KOBAQJICHTHOM CBSI3bI0 M KPUCTAIIIMYECKUM CTPOCHHUEM BEIIECTBA,
MEXy KPUCTAJUIMYECKUM CTPOCHHUEM BEIIECTBA U €0
(bu3NYECKUMU CBOMCTBAMHU

60

KoBanenTHas IoJIsApHasa
XHUMHNYCCKas CBA3b

ypOK-MCCﬂe,ﬂ,OBaHMG

ObwvscHAOm 4TO TaKoe KOBAJICHTHAs MOJISpHast CBA3b,
3JIEKTPOOTPUIIATENILHOCTD, BO3TOHKA WU CYOIUMAIIHS.
Cocmasnsarom cxembl 00pa30BaHUsl KOBAJICHTHOM MOJSIPHOM
XUMUYECKOU CBSI3U. Mcnovb3yom 3HAKOBOE MOJIETIMPOBAHHUE.
Xapaxmepu3zyiom MexaHu3M oOpa30BaHMS MOJSIPHOM
KOBAQJICHTHOH CBsI3U. Onpedensniom TAT XAMAYECKON CBS3H 110
dopmyne BemiectBa. /Ipuodsm TPUMEPHI BELIECTB C
KOBAJICHTHOU TOJIIPHOM CBS3bI0. Ycemawnaenuearom NpUIUHHO-
CJIEZICTBEHHBIE CBSI3U MEXIY COCTABOM BEILECTBA U BUJIOM




XUMHYECKOUW CBSI3HU, MEXY KOBAJIECHTHOM CBA3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEXKTY
KPUCTAIUTMYECKUM CTPOCHUEM BEIIECTBA U €r0 (U3NICCKUMU
cBoiictBamu. Cocmagnsarom GopMysbl OMHAPHBIX COCTUHEHHH 110
BaJICHTHOCTHU M HAX0O0sm BAJICHTHOCTH JIEMEHTOB 110 (hopmyiie
OMHAPHOTO COCTMHEHUS.

51

Meramnnueckass XuMAYecKas
CBSI3b

YpoK-uccneposaHme

ObvscHAIOM YTO TaKOE METAJNINYECKast CBSI3b.

Cocmasnsiom cxeMbl 00pa30BaHUS METALTHYCCKON XUMHUYECKOM
CBsI3U. Mcnonv306ams 3HAKOBOE MOJICITUPOBAHUE.
Xapaxmepu3zyrom MexaHU3M 00pa30BaHUS METAJUTMUECKOM CBSI3H.
Onpeodensirom TAI XUMUYECKON CBSI3H 10 (GOpMYJi€ BEIIECTBA.
IIpueoosim mpuMepsl BEIIECTB C METAJUTMICCKOM CBA3BIO.
Yemanasauearom MPpUIAHHO-CIICJCTBECHHBIC CBSI3H MEXKTY
COCTAaBOM BEIIECTBA M BHJIOM XHMHYECKON CBS3H, MEXKTY
METANTHYECKON CBS3BIO M KPUCTAUTMICCKUM CTPOCHHUEM
BEIECTBA, MKy KPHCTAJUTMYECKUM CTPOSCHUEM BEIIIECTBA U €T0
(bU3NYECKUMU CBOMCTBAMH.

62

CreneHb OKUCICHUA

YpOK ycBOeHuA
HOBbIX 3HaHUM

ObwsicHAIOmM YTO TAKOE «CTEIEHb OKUCIICHUS, «BAaJICHTHOCTEY.
Cocmaensirom HopMyabl OWMHAPHBIX COCAMHEHHH Ha OCHOBE
o01ero crioco0a X Ha3BaHUIA.

Cpasnusarom BaJICHTHOCTH u CTENEHb OKHCJICHHSL.
Paccuumuvisarom crenenn okucIeHHs Mo (GopMyIaM XUMHUYECKUX
COEeqUHEHNN

63

OKHUCIIUTEILHO-
BOCCTAHOBUTEJILHBIE PEAKITUN

YpPOK ycBOEHMUA
HOBbIX 3HaHUM

64

OKHCIIUTEILHO-
BOCCTAHOBHTEJIbHBIE PEAKITUN

YPOK - NPaKTUKYM

ObvsicHAalom 4YTO TaKO€ OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaxiu, OKHUCJIUTETIb, BOCCTaHOBUTEb, OKHUCJICHHE,
BOCCTaHOBJICHHE.

Knaccugpuyupyrom XUMHUYECKHUE peakuuid 10 MPU3HAKY
«U3MEHEHHE CTENeHE OKUCIEHUS YIEMEHTOBY.

Onpeodensrom OKUCJIMTENh U BOCCTAHOBHUTENb, MPOIECCHI
OKHUCJICHHSI 1 BOCCTAHOBJICHHSL.

65

O000I11IeHNE U CUCTEMATH3ALMS
3HaHUU 110 TeMaM: «I13 u

[ICX9» u «CTpoeHue BeliecTna.

O6o6Lwwatownii ypoK

0606wWatoT U cucTemaTU3MpPYIOT cBou 3HaHUA no Teme: «I13 u IICXD»
n «Ctpoenue Bemectsa. OBP». MpumeHsAIOT Ha NpakTuKe paHee
M3yYeHHbI maTepunan, paboTtasa No rpynnam ¢ 3a4aHUAMM PasHoro




OBP»

YPOBHSA CNOMKHOCTH

66 KontponbHas padborta Ne4 1o YpPOoK —KOHTpoO/IA MpMUMEHAIOT Ha NPaKTUKe paHee N3ydYeHHbI maTepuan, paboTtas no
temam: «I13 u IICXD» n 3HaHUM rpynnam c 3a4aHnUAMKU PA3HOro YPOBHA C/IOXHOCTM, BbINOJHAKOT
«Crpoenue Bemecrsa. OBP» KOHTPO/IbHYIO PaboTy.

67 Pemenue pacueTHbIx 3a1a4 YPOK - NpaKTMKym | PewwatoT pacyeTHble 3a4a4u.

68 [IpomexxyTouHas arrectauus YpOK —KOHTpoONA MpMMEHSAIOT Ha NPaKTUKe paHee N3ydYeHHbI maTepuan, paboTtas no

3HaHUN

rpynnam c 3aaHUsMM Pa3HOro YPOBHSA C/IOXKHOCTU, BbIMOHAOT
KOHTPO/IbHYt0 paborTy.

Pe3epe — 2 yaca - «PeweHue pacyemHbix 3a0a4»




Xumuna 9 KNNACC (2 yaca B Heaento, Bcero 68 yacos)

KaneHpapHo- TemaTMyeckoe naaHUpoBaHue

Ne [ara Tema ypoKa dopma Buabl yuebHoM geatenbHOCTH
n/n opraHusaumu
MnaH dakr ypoKa
IToBTOpPEeHUe U 00001IeHNe CBeleHNH 10 Kypcy 8 kiacca. XuMudeckue peakuu (5 4)
1 Kiaccudukanus YpoK ycBoeHua | XapaKTepU3YIOT OKCHIbI, THAPOKCHIBI (OCHOBaHUS, aM(OTEpHBIC
HEOPTraHWYECKUX BEIICCTB U UX HOBbIX 3HaHWH | THAPOKCUIBI, KUCIOPOICOAEPIKAIINE KUCIOTHI) ¥ COJH T10 IJIaHYy:
HOMEHKJIaTypa COCTaB, CIIOco0bl 00pa3oBaHWs Ha3BaHUM, XapaKTePHBIC CBOMCTBA H
nonyueHue. KimaccupumupyroT oKCHJIbI, THAPOKCH B (OCHOBAHUS,
aM(OTepHBIC THAPOKCHIBI, KHCIOPOACOACPIKAIINE KUCIOThI) U COJIH
M0 Pa3IMYHBIM TIPU3HAKAM. YdaTcs MOATBEPKIATh XapaKTEPUCTHKY
OTJICTBHBIX MPEACTABUTEIICH KIIACCOB HEOPTaHUYCCKUX BEIICCTB
YPaBHEHUSIMU COOTBETCTBYIOIIMX PEaKIUi. PacKkphIBatOT
B3aMMOCBSI3b MEXKTy KIaCCaMU HEOPTaHUYECKUX COCTMHEHUH, KaK
TEHETHYECKYIO
2 Knaccudukarus XuMAIeCKUX Ypok ycsoeHusa | OOBSCHSIOT IOHATHS «XUMHYECKasT PEAKITHS, «PEAKITUN
peaxIuii. HOBbIX 3HAHUIM | COCTMHEHUS, «PEAKITH PA3JIOKEHUSY, «PEAKITUU OOMEHaY,
«pEaKIuy 3aMENICHUs», «PEaKIUy HEHTpaTH3aIium,
3 Bxonnas muargoctuueckas ypOK KOHTpOAA OK30TCPMHYCCKUEC PCAKIIUN», «OHIOTCPMHUYCCKUEC PCAKIIUN)),
paboTa 3HaHU «o0paTUMbIC peaKINm», KHEOOPATUMBIC PEAKITHIY, OKUCITUTEIHHO-
BOCCTaHOBUTEIILHBIC PEAKIIHI, KTOMOTCHHBIC PEAKITUNY,
«TETePOTreHHBIC PEAKIININY, «KATATUTUYCCKUE PEaAKIIUN»,
«HEKATATUTHYCCKUE PEAKIIUN», KTEILIOBON d(PPEKT XUMHUSCKON
peakiuny. KitacCHPHUITMPYIOT XUMUYECKHE PEAKITUH 110 Pa3TUIHBIM
npu3HakaM. OnpeaensoT OKHCIUTENb U BOCCTAHOBHUTEIb, POLIECCHI
OKHCJICHUS] M1 BOCCTAHOBJICHHUSI.
Habiro1a10T 1 ONUCHIBAIOT PEAKITMH MEXKIY BEIIECTBAMU
4 [TonsTue o ckopoctu Ypok — OOBACHSIOT YTO TAKOE «CKOPOCTh XUMHUYECKOHN peaKium.




XMUMHMUYECKON pPEaKIMH. uccneposaHue | ApryMEHTHPYIOT BBIOOD €IMHUI] U3MEPEHHUS. Y CTAHABIMBAIOT
NPUYMHHO-CJICICTBEHHBIEC CBSA3U BIMSHUS PA3JIMYHBIX (PAaKTOPOB Ha
Karams Ypok—= CKOPOCTbh XUMHUYECKUX peakiuil. HabmonaroT u onuceiBaroT
vccnehosanne peaKIy MEeX Iy BEIIECTBAMHU C TOMOIIBIO PYCCKOTO (POJIHOTO)
A3bIKa U A3bIKa XUMHH. [IpOBOJAT ONBITHI, MOATBEP:KIAIOLINE
3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMU OT pa3IMuHbIX
(daxTopoB
XuMnuyeckue peakuuu B pacrpopax (10 u)
DIIEKTPOIUTUYECKAS Ypok - XapakTepusyroT MOHATHUS «3JIEKTPOIIUTUYECKAS TUCCOLUALINSDY,
JIMCCOIHAITHS uccnegosaHue | «OTEKTPOIMTBD), «HEDIEKTPOIUTHD). Y CTAHABIMBAIOT IIPUIHHHO-

CJICICTBCHHBIC CBS3W MEXTY IIPUPOAOH JICKTPOIUTA U CTEIICHBIO €ro
JUCCOLMAIIMH. Y CTAaHABIMBAIOT PUIMHHO-CIICICTBCHHBIC CBSI3U
MEX]Ty TUTIOM XHMHUYECKOH CBSI3U B JIEKTPOJIUTE U MEXaHU3MOM €T0
JIICCOITHAITHH.

OCHOBHBIE MOJI0KEHUS TEOPUU
3JICKTPOIUTUYECKON
muccormanyn (TO]1)

YpOK ycBOeHuA
HOBbIX 3HaHUM

XapakTepru3yrOT MOHATHS «CTETICHb JUCCOITHAINIY, «CUIBLHBIC
SJICKTPOIIUTBIY, «CIIA0BIe AJICKTPOIUTHDY, «KAaTHOHBD», «AHUOHBD»,
«KHCIIOTBI», «OCHOBAaHHM, «CONH».COCTaBIISIIOT YpaBHCHUS
3JICKTPOJIMTUYECKON TUCCOLUAIIAN KUCIIOT, OCHOBAHUIN U COJICH.
NnnrocTpupyroT mpuMepaMyu OCHOBHBIE TTOJIOKEHUST TEOPUHN
3JICKTPOITUTHYSCKON THCCOLMAITIH.

PaznnuaroT KOMIIOHEHTHI JI0Ka3aTeNbCTB (TE3UCOB, API'YMEHTOB U
(bopMBI TOKa3aTEIHCTBA)

XUMHAYECKHE CBOMCTBA KUCIIOT
B cBeTe TO/]

Kombu1HMpOBaHH
bl YPOK

XapakTepusyroT 00IHne XUMHUYECKHE CBOMCTBA KUCIIOT C MO3UITUH
TEOPUH DIEKTPOTUTHYECKON nuccoruanuu. CocTaBIsoT
MOJIEKYJISIPHBIE, TTOJIHBIE M COKpAaIllEHHbIE HOHHBIEC YPaBHEHUS
PEeaKInii ¢ y9acTUEM KHUCIIOT. ApryMEHTHUPYIOT BO3MOKHOCTh
MPOTEKAHUS PEaAKINi C y4aCTHEM KUCIOT Ha OCHOBE TIPaBUiIa
bepronne u psana akruBHOCTH MeTauioB. [IpoBOAST ONBITHI,




ceeTe TOJ

IXUMWYECKHNE CBOMCTBA KHUCJIOT B

YPOK- NPakTUKyM

MOATBEPIKAAIONTNE XUMHYECCKHE CBOMCTBA KUCIIOT, C COOI0IECHUEM
MpaBUJI TEXHUKH Oe301acHOCTH. Habmo1at0T 1 OMUCKHIBAIOT PEaKIINK
C y4acTHEeM KHCJIOT C ITOMOIIBIO PYCCKOTo (POJHOTO) SI3bIKA U S3bIKA
XAMUH

10 XUMHUYECKHE CBOMCTBA KombuHunposaHH | COCTaBISIOT MOJIEKYJISIPHBIE, MTOJHBIC U COKPAIICHHBIE HOHHBIE
OCHOBaHUI B CBETE TEOPUU bIi YPOK YPaBHEHUS PEAKLUH ¢ y4aCTHUEM OCHOBAaHUI. APryMEHTUPYIOT
PIEKTPOTUTUIECKON BO3MOKHOCTb ITPOTEKAHUS PEAKIINii C yd4acTHEeM OCHOBAaHUH Ha
IMUCCOLMALIHI ocHoBe npaBuia beprosmie. [IpoBoAAT OMBITHI, TOATBEPKAAIOIINE
XUMHYECKHE CBOWCTBA OCHOBAHUH, C COOJIIOIEHNEM TPABUIT TEXHUKHU
6e3omacHocTr. HabmrogaroT U ONMUCHIBAIOT PEAKIIUU C yIaCTHEM
KHCJIOT C MIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U A3BIKA XUMHH.
11 XMMUYECKUE CBOMCTBA COJIEH B YpoK ycBoeHMa | XapaKTepU3yIOT O0IIHe XUMUYCCKUE CBOMCTBA COJICH C TTO3UIINH
CBETE TEOPUH HOBbIX 3HaHUI | TEOPHH DIEKTPOIUTHYECKON aucconuranui. COCTaBIISIFOT
BIEKTPOTUTUIECKOMN MOJICKYJIIPHBIC, TIOJTHBIE U COKPAIEHHBIC HOHHBIC YPABHEHHUS
IMUCCOLMAITI peaxIuii ¢ yuacTueM coyieii. ApryMEeHTHUPYIOT BO3MOKHOCTh
MPOTEKAHMS PEaKIuii C y9acTHEM COJIe Ha OCHOBE IpaBUiIa
bepronne. [IpoBOAST OMBITHL, TOATBEPKAAIONTNE XUMHUIECKUE
CBOICTBA COJICH, ¢ COONIOACHUEM ITPaBUJI TEXHUKH 0€30IaCHOCTH.
HabnroaroT 1 ONMHUCHIBAIOT PEAKIMH C YIaCTHEM COJICH C ITOMOIIBIO
PYyCCKOro (POAHOr0) S3bIKA U A3BIKA XUMHUH
12 I'maponus coneit. KomMBbWHMPOBaHH | YCTaHABIUBAIOT 3aBUCUMOCTh ME¥K]Iy COCTAaBOM COJIM U XapaKTepOM
b1 yPOK TUApoIn3a. AHATU3UPYIOT CPEAY PACTBOPA COJIU C TTOMOIIBIO
WHIUKATOpOB. [IpOrHOZUPYIOT THI TUIPOIN3a COJIA Ha OCHOBE
aHaJIM3a ero GopMYJIbI
13 IL.p. Ne 1. Pemienne YpoK - npakTukym | Yuarcs  oOpamarbcsi ¢ J1abopaTopHbIM — 00OpyIOBaHHEM U

AKCIEePUMEHTAIBHBIX 3a7a4 110
TeMe «DJICKTPOIUTHICCKAS
JIFICCOLIMALIUS

HarpeBaTeIbHBIMU IPUOOpPaMU B COOTBETCTBUH C MIPABUIIAMHU TEXHHUKH
0€e3011acHOCTH. Habmronator CBOICTBa ANEKTPOIUTOB u
IPOUCXOAAIIUX ¢ HUMM siBiIeHui. HabmoqaroT 1 onuChIBalOT Peakuu
C YYaCTHEM 3JIEKTPOJIUTOB C IIOMOILBIO €CTECTBEHHOTO (PYCCKOI0 MIIH
pooHOro) s3blka W sA3bIKa XUMHH. DOpMynupyloT BBIBOABI IO
pe3yJbTaTaM MPOBEIEHHOr0 SIKCIIEPUMEHTA




14 OO0o0menue u Ypok 0606weHna | 0606WatoT U CUCTEMATUSUPYIOT CBOU 3HAHMUA No Teme: « XUMHYECKHE
CHCTEMAaTH3AaLMs 3HAHUH 110 Z pEeaKkLMU B pacTBOPAX AJIEKTPOIHUTOBY. [IPUMEHAIOT Ha NpaKTUKe paHee
TeMe «XHMHMECKHE PEakIIIH B cUCTeMaTU3aUmMKn | U3yYeHHbI maTepuan, paboTtas no rpynnam ¢ 3a4aHUAMM pasHoro
pacTBOpax JIEKTPOIUTOB) AHaHmii YPOBHSA CAOKHOCTH
15 K.p. Ne 1 o teme YpoK KOHTpoAns | MpUMeHAIOT Ha NpaKTUKe paHee U3ydyeHHblh maTepuan, paboTtas no
«XMMHYECKHE PEaKIIH B rpynnam c 3a4aHMAMM Pa3HOTO YPOBHA C/IOXHOCTU, BbINMOHAIOT
pacTBOpax JIEKTPOIUTOB) KOHTPOIbHYIO PaboTy.
HemeTtasibl U uX coemHeHus (25 1)
16 OO0mas xapakTepucTHKa Ypok — OOBACHAIOT YTO Takoe HeMeTaluTbl. CPaBHUBAIOT AJIIOTPOITHBIE
HEMETAJIJIOB uccnenosaHue | BUTIOM3MEHEHHMS KUCIOPOA. PacKphIBalOT IPMYKMHBI aLIOTPOIIHH.
XapakTepu3yrT XUMUYCCKHUE 3JIEMEHThI-HEMETAJLIbI M TPOCTHIC
BEIIIECTBA-HEMETAILIBI: CTPOCHHE, (PU3UUCCKUE U XUMUYCCKUE
cBoicTBa HeMeTaI0B. OOBSICHSIOT 3aBUCUMOCTD OKUCITUTEIBHO-
BOCCTAaHOBUTEIIbHBIX CBOWCTB 3JICMEHTOB-HEMETAJIOB OT MX
nonoxeHus B [leprnoandeckoil cucteMe XUMHYECKHX JIEMEHTOB
17 OOm1as xapaKTepuCTHUKA KombuHupoBaHH | XapakTepu3yroT CTpoeHue, hrusnyeckne 1 XUMHYECKHE CBOWCTBA,
anemeHnToB VIIA rpymme — bV YPOK MOJTydeHNe U MTPUMEHEHHE TaJIOTEHOB B TIJIaHE 00IIET0, 0COOCHHOTO
raJloreHOB €IMHUYHOTO. Y CTAHABIMBAIOT IPHYNHHO-CIIEJICTBEHHBIE CBSI3U MEXKIY
CTPOEHHEM aTOMa, XMMUYECKOH CBSA3bIO, TUIIOM KPUCTAJUINIECKOM
PEMIETKH raJIOTeHOB, X (PU3MYECKUMHU M XUMUYECKHMHU CBOHCTBAMU
18 CoenyHeHNs TaJIOreHOB YpoK ycBoeHus | XapakTepu3yloT cocTaB, (U3NYECKHEe U XUMUYECKHE CBOWCTBA,

HOBbIX 3HaHUN

MOJTydeHNE W IIPUMEHEHHE COCTUHEHHH TaJIOrC€HOB C UCTIOIh30BaHHEM
pyccKoro (pOAHOTO) SA3bIKA U S3bIKA XUMUH.

Ha3piBatoT CcOeWHEHHSI TaJOreHOB IO (OPMYJIE M COCTaBJISIOT
dbopMyabl MO WX  HA3BaHUIO. Y CTAaHABIMBAIOT  IPUYHHHO-
CIICICTBCHHBIC  CBS3M  MEXKIY XHMHUYCCKOW  CBSI3bIO, THIIOM
KPUCTAJUTMYECKOHN PEIICTKNA COSTMHCHHI TaJIOTeHOB, HX (U3NYCCKUMU
Y XUMUYECKHIMH CBOMCTBaMH.

[TpoBoasT, HAOMIOIAIOT U OMKMCHIBAIOT XUMHUYCCKHI IKCIICPUMEHT TI0
PACIO3HABAaHUIO TAJIOTCHHUI-UOHOB C COOJIFOJICHUEM IPABUIJI TEXHUKU
0e30ITacCHOCTH.




BhIMOMHAIOT pacyeTbl MO0 XUMUYECKHM (OopMylnaM U ypaBHEHHSIM
peakunii, MPOTEKAIOUIUX C YUaCTUEM COEAUHEHUMN TaJIOr€HOB.
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ILp.Ne 2.«3yueHue cBONCTB
COJISTHOM KHCIIOTBI»

YpPOK- NPaKkTUKyM

Vyarcs oOpamarbcsi ¢ 1a00OpaTopHbIM  OOOpYAOBaHHUEM H
Harp€BaTCcJIbHbBIMU HpI/I60paMI/I B COOTBETCTBUU C IMpaBUJIAMH TCXHUKH
6e3omacHoctu.  HabGmonmator CBOMCTBA  DJIEKTPOJIUTOB U
MPOUCXOAAIIUX C HUMHU siBieHni. HabmoqaroT 1 onmuchIBalOT peakiuu
C Y4acTHUEM DJIEKTPOIUTOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOr0 TN
pPOAHOro) s3blKa M sA3bIKa XUMHUUA. DOPMYIHPYIOT BBIBOIBI 110
pe3ynabTaTaM IPOBEAEHHOT0 YKCIIEPUMEHTA
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OOm1as xapakTepuCcTHUKa
anemeHToB VI A rpymisl -
xanbkoreHoB. Cepa.

KombunHmnpoBaHH
bl YPOK

Jaror o0mryro XapakTepUCTHKy aTOMaM, IPOCTBIM BEIIEeCTBAM H
COC/IMHEHUSIM XaJIbKOT€HOB B 3aBUCHUMOCTH OT HUX IIOJIOKEHHS B
[lepnogmueckorr cucreme. XapakTEPU3YIOT CTPOEHHE, ajUIOTPOMUS,
buznyecKkne W XUMHYECKHE CBOWCTBA, IMOJyUYEHHUE M TNPUMEHECHHE
cepbl. YCTaHaBIMBAIOT MPUYUHHO-CIEJICTBEHHBIE CBSI3M MEXIY
CTPOEHHUEM aTOMa, XUMHYECKOW CBSI3bI0, THUIIOM KPHUCTALIIMYECKOU
peméTKy cephl, e€ PU3NISCKIMHA U XUMHIECKUMHU CBOWCTBAMHU.
BBIMOMHAIOT pacy€Thl 10 XUMUYECKUM (OPMYIIaM U YpaBHEHHUSIM
peaknnii, MPOTEKAKIINX C YIACTHEM CEPHI.
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CepoBonopoa U CyIb(uIbl.

Kombu1HMpOBaHH
bl YPOK

XapakTepu3yIoT COCTaB, PU3NIECCKHE U XUMUYECKHE CBOMCTBA,
MOJIy4eHHE U IPUMEHEHHNE COeTMHEHHI Cephbl B CTETICHH OKUCIICHUS
-2 ¢ HCTIOJIb30BAaHUEM PYCCKOTO (POIHOI0) S3bIKA U S3bIKa XUMHH.
Ha3zpIBaroT coeIMHEHUS CEPhI B CTENIEHU OKUCIICHHS -2 110 popMyJie
¥ COCTABJIAIOT (POPMYITBI IO MX Ha3BaHHIO. COCTaBIISIIOT
MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEAKIIUN, XapaKTepU3yIOIINe
XUMHYECKHE CBOWCTBA COCTUHEHHI Cephl B CTCTICHU OKHUCIICHUS -2.
OnuchIBalOT TPOIECCHl  OKUCICHUS-BOCCTAHOBIICHHUSI, OIPEACISIOT
OKHUCJIUTENb U BOCCTAHOBUTENH U COCTABIISIIOT AJICKTPOHHBIN OallaHc B
PEaKITUAIX C y9aCTHEM CEepPhl B CTEIIEHU OKUCIICHHUS -2.
YcranaBnMBaroT MPUYMHHO-CIIC/ICTBEHHBIE  CBSI3M  MEXKIY
XHUMHYECKON CBSI3bI0, TUIIOM KPUCTANIMYECKON PEIIETKU COCTUHEHUM
cepbl, UX PU3NYECKUMHA U XUMUYECKHMHU CBOHCTBAMHU
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KI/ICHOpOI[HHe COCAUHCHHUS CCPhI

Kombu1HMpoOBaHH
bl YPOK

3anuceiBaloT (HOPMYJIbl OKCHUIOB CEpbl, HA3bIBAIOT UX, OMHCHIBAIOT
CBOICTBa Ha OCHOBE 3HAHUI O KUCIOTHBIX OKCUAAX.

XapakTepusyroT cocTaB, (PU3NICCKUE U XUMHYECKHIE CBOWCTBA CEPHOM
KHUCJIOTHI KaK 3JIEKTPOJIHUTA C HCIOJIb30BAHHEM PYCCKOTO (POIHOTO)
s3pIKa M s3blKa XWUMHUHU. COCTaBISIIOT MOJEKYJSIPHBIE W HOHHbBIE
YpaBHEHUSl pEaKLHil, XapaKTepu3yIIIUX XWMUYECKHE CBOMCTBA
CepHOM KHUCIIOTHI. Pacro3HaroT cyib(haT-uoHblI.

XapakTepusyrT CBONCTBA KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI KaK
OKHCITUTEIIS C UCTOJIB30BAaHUEM PYCCKOTO (POAHOrO) SI3bIKAa M SI3bIKA
xuMud. COCTaBISIIOT YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIfii MeTOI0OM SJIEKTPOHHOTO OajlaHca.

BeImonHsMI0T pacdérel MO XUMHYECKUM (GopMysiaM U ypPaBHEHHUSM
peaKIui, MPOTEKAOIIUX C YIaCTUEM CEPHOM KHUCIIOTHI.

HalmronaroT u onuchIBalOT XUMUYECKHN SKCTIEPUMEHT
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ILp. Ne 3.«M3ydeHne CBOWMCTB
CEpPHOU KHCIIOTHI»

YpOK —
NPaKTUKYM

VYuarcs  oOpamarbcsi ¢ J1abOpaTopHbIM ~ OOOpPYAOBAaHHEM U
Harp€BaTCJIbHBIMU an60paMH B COOTBETCTBUU C IMpaBUIIaMH TCXHUKH
0€30IacHOCTH. Habmomator CBOWMCTBA  DJICKTPOIUTOB "
MPOMCXOSAIINX C HUMH siBlieHH. HaOMroIar0T ¥ OMUCHIBAIOT PEaKIUH
C Y4aCTHEM DJICKTPOJIIUTOB C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POMHOro) s3blKa M A3bIKA XUMHUA. DOPMYIHPYIOT BBIBOJIBI I10
pe3ysIbTaTaM MPOBEJACHHOI0 SKCIIEPHMEHTA
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OO011as XxapaKTepUCTHKA
XUMHUYECKUX 3JIeMeHTOB VA
rpynmel. A30T

Kombu1HMpOBaHH
bl YPOK

JaroT oOmryro XapakTepUCTHKY aTOMaM, TIPOCTBHIM BEIIeCTBAM |
COC/IMHEHMSIM TTHUKTOIC€HOB B 3aBUCUMOCTH OT WX IOJIOKEHHUS B
IMepuomuueckoii cucreMe. XapaKTEpHU3YIOT CTPOCHHE, (PU3HUCCKHE U
XUMUYECKAE CBOWCTBa, TOJyY€HHE H TPUMEHEHHWE a3oTa ¢
HCIIOIh30BAHUEM PYCCKOTO (POTHOTO) S3bIKA H SI3bIKA XUMUH.
HaspiBatoT coenmnHeHust a3ota 1o (opMylie U COCTaBJISAIOT (HOpMYyIIbI
M0 WX HAa3BaHUIO. YCTAaHABJIMBAIOT MPUYMHHO-CIICJICTBEHHBIE CBS3U
MEXIYy CTPOCHHEM aroMa W MOJEKYJbl, BUAOM XHMHUYECKOW CBSI3H,
TUTIOM KPUCTALTMYCCKOH PEIIETKH a30Ta M ero (U3HYECKUMHU U
XUMUYECKHMH CBOMCTBAMH.

Bomonasior pacuétbl mo xuMudeckuM (opMmynaM U ypaBHEHUSIM
peakiuii, MpOTEKAIONUX C YIaCTHEM a30Ta




CocraBnstor  (OpMyaBl 10 WX  Ha3BaHWSIM.  3alUCBIBAIOT
MOJICKYJISIDHBIE U HOHHBIE YPaBHEHUS PEaKIUM, XapaKTEepU3YIOIINe
XUMHUYECKHE CBOMCTBA aMMHaka H coyed aMMoHHI. COCTaBiIAIOT
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C y4YaCTHEM
aMMHaKa ¢ IOMOIIBIO 3JICKTPOHHOTO OajaHca.

VYcTaHaBIWBAIOT NPUYUHHO-CICACTBEHHBIE CBSI3M MEXIY BHUIAMU
XUMHYECKUX CBS3€H, TUIIaMH KPHUCTALIMYECKUX PEHIETOK aMMHuaKka U
cojied aMMOHHUS M WX (UBNYESCKUMH U XHUMHYECCKUMH CBOWCTBaMH.
[TpoBOJAT, HAONIOAAIOT U ONMHKCHIBAIOT XMMHUYECKHUH SKCIIEPUMEHT I10
pacro3HaBaHWI0 MOHOB aMMOHHSI C COOJIIOJICHUEM MPaBMII TEXHUKH
0€30MaCHOCTH.

BeImonHsMI0T pacdérel MO XUMHYECKUM (GopMysiaM U ypPaBHEHHUSM
peakunii, MPOTEKAIOUIUX C YYacTHEeM aMMHaKa

[TomygatoT, coOOMpAaOT W pacmo3HAOT amMHuak. PaboraioT ¢
Ja0opaTOpHBIM 00OPYIOBAaHHEM W HarpeBaTeIbHBIMU HpHOOpaMH B
COOTBETCTBHH C NPAaBUJIAMHM TEXHHUKH Oe3oracHocTH. HaOmromaroT u
OIUCHIBAIOT XHUMHUYECKUH OSKCIIEPUMEHT C TIOMOIIBI0 PYCCKOro
(pomHOrO) s3bIKa W s3bIKA XUMHUU. DOPMYIHPYIOT BBIBOABI I10
pe3ynbTaTaM NpPOBEACHHOrO JKcrepuMeHTa. COTpyAHUYAIOT B
mporecce yaeOHOro B3auMOICHCTBUS TTpH paboTe B rpymmax

25 Ammuak. Coau aMMOHHS YpoK ycBOeHuA
HOBbIX 3HaHWM
26 I1.p.Ne 4 «Ilonyuenne YPOK - NpaKTUKym
aMMHaKa U U3y4eHHE ero
CBOWCTB»
27 Kucnopoaconepxarue YpoK -
COCAMHCHUA a30Ta nccnepoBaHue
28 Kucnopoacoaepxaiue KombuHnpoBaHH
COCAMHEHHS a30Ta bIi YPOK

3amrCchIBAIOT PEAKIINM, XapaKTePHU3YIOIIHE XWMHYCCKHE CBOMCTBA
OKCHJIOB a30Ta. YCTaHaBJIMBAIOT MPUYMHHO-CIE/ICTBEHHBIC CBSI3U
MEXAY BUAOM XUMHUYECKON CBSI3HM, TUIIOM KPUCTAUTMYECKON PEIIETKU
OKCHJIOB a30Ta W WX (U3MYECKUMHU W XUMHYCCKUMH CBOHCTBaMH.
XapakTepusyloT CcocTaB, (U3WYECKHEe M XHMHUYECKHE CBOMCTBA
A30THOM KHUCJIOTHI KaK 3JIEKTPOJIUTA, TPUMEHEHUE C MCTIOJIb30BAHHEM
pyccKoro (pOAHOTO) SA3bIKA U S3bIKA XUMHUH.

3anuchIBalOT MOJEKYJSIPHBIE W HMOHHBIE YPaBHEHHsI PEaKIUid,
XapaKTEepU3YIOIINEe XUMHYECKHE CBOMCTBA A30THOM KHCJIOTHI Kak
snektponuta. I[lpoBonsaT, HAOMIOJAIOT W OMNUCHIBAIOT XUMHUYECKUU
SKCTIIEPUMEHT, XapaKTePU3YIOUIUHA CBOWCTBA a30THOM KHCIIOTHI Kak
AJICKTPOJIUTA, C COOJIIOICHUEM TIPAaBHUJI TEXHUKH O€30ITaCHOCTH.
XapakTepusyroT a30THYIO KHUCIOTY Kak OKUCIUTENb. COCTaBISIOT
YpaBHEHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKITUH,
XapaKTEPHU3YIONINX XUMUUIECKHUE CBONCTBA a30THOM KHUCIIOTHI KaK




OKHCITUTEIISA, C TIOMOIIBIO JIEKTpOHHOr 0 Oananca. [IpoBoasr,
HaOJFOAAr0T M OMKUCHIBAIOT XUMHUUYECKHI SKCTICPUMEHT,
XapaKkTepU3 YOI CBOMCTBA a30THOW KUCIOTHI KaK OKUCIUTENS, C
COOJII0/IEHNEM MPABUIT TEXHUKU 0€30MaCHOCTH
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®docdop u ero coemuHEHUS

YPOK - NPaKTUKYM

XapakTepusyroT CTPOCHHE, aUIOTPOITHIO, (PU3HYCCKHE H XUMUUYECKHE
CBOICTBa, NONIy4YeHHEe U mpuMmeHeHue (ocdopa ¢ ucnonab3o0BaHUEM
PYCCKOro (POIHOr0) S3bIKA U SA3bIKA XUMHH.

CaMOCTOSITEIbHO OMUCHIBAIOT CBoiicTBa OKkcua (ocdopa(V) Kak
KHACJIOTHOTO OKCHJA U CBOWCTBA OPpTO(POCHOPHON KHUCIIOTHI.
ITpoBOJAT, HAONIOAAIOT W ONMHMCHIBAIOT XUMHYCCKUN SKCIIEPUMEHT C
COOJIIOZICHNEM TTpaBUJI TEXHUKH Oe3omacHocTH. Pacnosznatot ¢ocdar-
M OHBHI.
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OO0mas xapakTepucTuKa
aneMeHToB [V A- rpynmnsl.
Yraepon

Ypok 06obweHunn
n
cucTemaTtusaumm
3HaHUM

Jlaror 00myro XapakTepHCTHKY aroMaM, IPOCThIM BeEIIeCTBaM U
COeIMHEHMSIM 3JeMeHTOB [V A- rpynmel B 3aBUCUMOCTH OT HX
nonoxenust B Ilepuoanyeckoit cucreme. XapaKTEpU3yIOT CTPOCHHE,
AJJIOTPOIIHNIO, (bI/ISI/ILIeCKI/Ie U XUMHUYCCKUEC CBOﬁCTBa, IMOJIYYCHHUE U
pUMEHEeHHnEe aMop(HOr0 YIiiepoJa M €ro COPTOB C MCIOIh30BAHHEM
PYCCKOro (pOIHOr0) s3bIKA U SI3bIKA XHMHH.

CpaBHHBAIOT CTPOCHHE H CBOMCTBA ajaMa3sa U rpadura. OnmUCHBaOT
OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA yriepoja
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Kucnopoaconepxamne
COCJIMHEHMSI YTIIepo/ia

KOHTpOsbHO-
obobuatowmnii
YPOK

XapakTepusyloT CoCTaB, (H3UYCCKUEC M XUMUYCCKHC CBOMCTRA,
MONIy4eHHEe M TPUMEHEHHE OKCHUJOB YTIepoja C HCIOJIb30BAHHEM
pycckoro (poAHOro) si3bIKa W SI3bIKA  XMMUH. Y CTAHABJIMBAIOT
MPUYNHHO-CIIE/ICTBEHHBIE CBS3M MEX]y BUIAMH XUMUYECKUX CBS3EH,
TATIAMH ~ KPUCTALTUYECKUX PEMIETOK OKCHJIOB  YIIepoja, UX
(U3HYECKUMH ¥ XUMUYECKMMH CBOWCTBAaMH, a TaKXKe MPUMEHEHHUEM.
CoOmroaroT mpaBWiia TEXHUKH O€30MaCHOCTH TPH HCIOJIh30BAHHUH
MEYHOTO OTOIUICHHA. XapaKTEepH3ylT CocTaB, (u3uveckue
XUMUYECKHE CBOMCTBA, MOTYyIEeHNUE U PUMEHEHHUE YTOIbHOW KUCITOTHI
u e coieil (kapOOHATOB M THUIAPOKApOOHATOB) C HMCIOIH30BAHHEM
PYCCKOTO (POIHOr0) SI3bIKA U A3BIKA XUMHUH.

HNnnrocTpupyroT 3aBUCUMMOCTh CBOMCTB COJIEH YTrOJbHOH KHCIOTBI OT
ux cocraa. [IpoBomar, HaOMIOAAIOT W ONHUCHIBAIOTXUMUYECKUN
9KCIIEPUMEHT C COOJIIO/ICHIEM MPABUIJI TEXHUKH 0€30TTaCHOCTH.

Pacnosnaror Kap60HaT-I/IOH. Brimonusior paC‘IéTBI 10 XUMHUYCCKUM




dbopMynaM W ypaBHEHUSAM pEaKIWi, MPOTEKAIINX C y4acTHEM
COEJMHEHU yriieposa
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ILp. No 5. «ITonyuenue
YIJIEKUCIIOTo ra3a U U3yuyeHue
€ro CBOHCTB»

YpoK —
NPaKTUKYM

[TonmyuatoT, COOMpPAIOT M PACIIO3HAIOT YIIIEKHUCIBIN ra3. Habmromaor u
OIUCHIBAIOT XUMHUYECKUI OSKCIIEPUMEHT C TMOMOIIBID PYCCKOTO
(ponHoro) s3plka M s3blka XUMUH. DopMynmHpYIOT BBIBOIBI 110
pe3ynabTaTaM IpOBEAEHHOr0 YKCIIEPUMEHTA.

CoTpynHuYaroT B mporecce yueOHOro B3auMOACHCTBHS MpU padoTe B

rpynmax
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VYrieBonopoabl

KombunHmnpoBaHH
bl YPOK

XapakTepus3yloT OCOOEHHOCTH COCTaBa W CBOWCTB OPTraHUYECKHX
coequHeHMi.  Pasznuuaror  mpenensHble W HENPEICIIBHBIC
yriaeBoopobsl. Ha3piBaroT u 3anmuchIBaoT GopMyinbl (MOJIEKYIISIPHEIE
W CTPYKTYPHBIE) BaXHEHIINX TMPEACTABUTENCH yIIIEBOIAOPOIOB.
[IpemmaratoT  SKCIIEPUMEHT 1O  PACIMO3HABAHUIO  COCAMHECHHIA
HENpeeNbHOr0 CcTpoeHus. HalmromaioT 3a XO0ZOM XHMHYECKOTO
SKCIIEPUMEHTa, OINKCHIBAaTh €ro W JIeNaTh BBIBOABI Ha OCHOBE
HaOmoneHnit. DOUKCUPYIOT Pe3yIbTaThl AKCIEPHUMEHTA C TIOMOIIBIO
pycckoro (pOAHOro) $3bIKAa, a TaKXKE C IOMOINBbI0 XHMHYECKHUX
dbopmMyn B ypaBHEHHIA.
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Kucnopoaconepxamne
OpPTaHUYECKUE COCAMHCHHUS

Kombu1HMpOBaHH
bl YPOK

XapakTepusyloT CHUPTHI, KaK KHUCIOPOJCOJEpKAIlNe OpPraHu4YecKhe
coenuHeHMs. KinaccHpUIUpPyIOT CIIUPTHI 0 aTOMHOCTH.

HaszpBaroT mnpencraBuTeneldl OOHO- W TPEXATOMHBIX CHUPTOB H
3aIUCBIBAIOT U3 (OPMYJIBL.

XapakTepusyroT KUCIOTHI, KaK KUCIOPOJCOACPKAIIUE OpraHUuYECKUe
COEIUHEHHS.

HaszwpiBator  mpeacraBuTeneil  mpelenbHBIX M HEMpPEIEIbHBIX
KapOOHOBBIX KHCJIOT Y 3aITUCBHIBAIOT U3 (DOPMYIIHI.
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Kpemuuii u ero coeinHEHUS

Kombu1HMpOBaHH
bl YPOK

XapakTepu3ylT CTPOSHHE aTOMOB W KPHUCTAJUIOB, (HU3HUYECKUE U
XUMUYECKHME CBOKMCTBA, TMOJy4YeHHWE M TPHUMEHEHHE KpPEMHHUS C
WCITOJIb30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUMU.

YcraHaBnuBalOT MPUYUHHO-CIICICTBEHHBIC CBSI3M MEXKIY CTPOCHUEM
aToMa, BUJIOM XUMHUYECKON CBS3HU, TUIIOM KPUCTAINIMYECKON PeIETKN
KpEMHHUS, €ro (QU3N4YeCKUMH W XHWMHUYECKUMH CBOWCTBaMH.




BommonHs0T pacdérthl Mo XUMHUYECKUM (OopMyJiaM U YpaBHCHHUSM
peakIuii, MPOTEKAIOIIUX C y4acTHeM KPEeMHHUS U €r0 COCIUHEHUM.
XapakTepusyloT COCTaB, (HU3UYECKUE M XUMHUYECKHE CBOWCTRA,
MOJyY€HUE W MPUMEHECHUE COCIUHEHUW KPEMHHS C MCTIOIb30BAHUEM
pycckoro (pOAHOrO) sI3bIKa M sA3bIKa XUMHH. CpaBHUBAIOT JTUOKCHIBI
yriepoga U KpemHHsA. ONHUCHIBAIOT BXKHEUIINE TUMBI MPHUPOTHBIX
COCMHEHH KpPeMHHsI KaK OCHOBHOT'O 3JEMEHTa JIMTOC]EpHI.
PacniozHaroT cuiiMkaT-uoH

36 Cunukaraas YpoK ycBoeHua | XapakTepU3YIOT CUIMKATHYIO TPOMBIIUIEHHOCTh U €€ OCHOBHYIO
IIPOMBIIIIEHHOCTD HOBBbIX 3HaHMM MPOAYKIHUIO. Y CTaHaBIUBAIOT AHAIOIMHU MEXY Pa3InNUYHbIMU
OoTpacisiMU CUJINKATHOH MNPOMBIINIJICHHOCTH
37 [Tonyyenue HemMeTaIIOB YpoKk ycBoeHua | OMHUCHIBAIOT HAXOXJICHHE HEMETAIUIOB B MPUPOJIE. XapaKTEPUIYIOT
HOBBbIX 3HaHWUM (hpaxkIMOHHYIO TIEPETOHKY KUIKOTO BO3/TyXa KaK COBOKYITHOCTh
(bM3HUECKUX MPOILIECCOB. APTYMEHTHPYIOT OTHECEHNE aKTUBHBIX
HEMCETAJIJIOB K OKHMCJIIMTECIIbHO-BOCCTAHOBUTE/IbHBIM IIpOIIECCaM
38 [Tonydyenune BaxxHENIINX YpOK - NpaKkTMKym | XapaKTepHu3yroT XUMH3M, CBIPBE, allllapaTypy, HAyYHbIEC IPUHIUIBI U
XUMHUYECKUX COCTUHEHUMN MTPOAYKITHIO TIPOMU3BOACTBA CEPHOM KUCIOTHL. CpaBHUBAIOT
MPOU3BOJICTBO CEPHON KHUCIIOTHI C TPOU3BOICTBOM aMMHAKa
39 O06o01meHue mo Teme Kom6uHuposaHH | [IpoBOIST o1leHKY COOCTBEHHBIX JTOCTUKEHUIN B YCBOCHUN TEMBI.
«HeMeTalIbl U UX COETUHCHHUS b1 yPOK Koppexktupyior cBouM 3HaHUST B COOTBETCTBUU C IIJIAHUPYEMBIM
pesyabTaroM. [lomydaroT XUMHYECKyr0 WH(MOPMAIIMU W3 Pa3IMIHbIX
uctogankoB. [Ipeacrasnsior nHpopmarmio mo teme «Hemeramib» B
BHUJE TaOMUIl, CXEM, OIIOPHOrO KOHCIEKTa, B TOM 4YHCIIE C
npumenenueMm cpeacts MKT
40 K.p. Ne2 mo Teme: YpoK - KoHTpona | [IpuMeHsIOT Ha MpakTUKe paHee U3Y4YeHHBII MaTtepuai, paboTas 1mo

«Hemeranmns! 1 ux
COCAUHCHU A

3HaHUN

rpymaM ¢ 3aJaHdsIMA Pa3HOTO YPOBHSI CIIOYKHOCTH, BBIMOJHSIOT
KOHTPOJIbHYIO paboTy.




MetaJjuibl U ux coequnenus (17 1)
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OO0mas xapakTepucTHKa
METaJLIOB.

YpoK ycBOeHuA
HOBbIX 3HaHUM

OOBACHAIOT YTO Takoe MeTaiuibl. PaznuyaroT GopMbl CyIIECTBOBAHUS
METaJJIOB: JIEMEHTHI U TPOCThIE BEILIECTBA.

XapakTepusyrT XUMUYECKUE 3JIEMEHThI-METAIIbI 110 UX MOJI0KEHUIO
B llepuommueckoit cucreme J[. . MenneneeBa. IIporaosupyror
CBOICTBa HE3HAKOMBIX METaUIOB IO TNoyioxkeHuto B Ilepuoanueckoi
CHCTeMe XuMHIecKuX »aeMeHToB JI. 1. MenaeneeBa. Y cTaHaBINBAIOT
MPUYUHHO-CJIE/ICTBEHHbIE CBA3M MEXAY CTPOCHHEM aroma, BHIOM
XUMUYECKON CBSA3HM, TUIIOM KPUCTAIUIMYECKON PEIIETKH METaIOB —
MPOCTHIX BEIIECTB M UX COCTMHEHUN
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OO01me XMMAYECKUE CBOIMCTBA
METAILIOB

KombunHmnpoBaHH
bl YPOK

OOBACHSIOT YTO TAKOE pAaa aKTUBHOCTU METAJIIIOB. HpI/IMeHHIOT €ro
AT XapaKTCPUCTHKU XUMHYCCKUX CBOICTB OPOCTHIX BEIICCTB-
MeTayioB. O000MIAI0T CUCTEMY XUMHUYECKIX CBOMCTB METAJNIOB KaK
«BOCCTaHOBHTEIBHBIE CBOICTBa».COCTABIISIFOT MOJICKYJISIPHBIC
YPaBHEHMS PEAKIIHNI, XapaKTEPU3YIOIINX XUMHUYECKUE CBOMCTBA
METaJJIOB B CBETE YYCHHUSI 00 OKHUCIIUTEIILHO-BOCCTAHOBUTEIBHBIX
nporeccax, a peakiuy ¢ yIaCTHEM JIEKTPOIIUTOB, IIPE/ICTABIATH
TaKKe U B HOHHOM BHJIe. HaOMIoMaI0T M ONHCHIBAIOT PEAKIIUH MEKITY
BEILIECTBAMH C ITOMOIIBIO PYCCKOT'0 (POIHOIO) SI3bIKA U SI3bIKA XHMUH.
CaMOoCTOSATENFHO MTPOBOJIT OIBITHI, MTOJATBEPKIAIOIINE XHUMUIECKHE
CBOIMCTBA METAJUIOB C COOJTFOICHUEM TPAaBHUJI TEXHUKH 0€30MTaCHOCTH
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OO0mmas XxapakTeprucTHKa
[[leno4HBIX METAILIIOB

YpOK ycBOeHMuA
HOBbIX 3HaHUM
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OO0mias xapaKTepUCTHKA
IIleno4HBIX METAIIIIOB

KombU1HMpOBaHH
bl YPOK

OOBSCHAIOT  JTUMOJIOTHIO  HA3BaHWS  TPYIIBl  «IICJIOYHBIC
MeTaJuTh». JlatoT 00IIyt0 XapakTepUCTHKY IETOYHBIM METajuiaM 10
ux nonoxeHuto B Ileproanyueckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB
. 1. Menneneena.

XapakTepusyloT CTpoeHHE, (U3MYECKHE H XUMHUYECKHE CBOMCTBA
MIEJIOYHBIX METAJNIOB B CBETE 00IIET0, 0COOSHHOT'0 U €IMHUYIHOTO.
[Ipenckas3piBaloT (GU3NYECKHE M XHUMHYECKUE CBOMCTBA OKCHUIOB H
TUJPOKCH/IOB IIEIIOYHBIX METAIIOB Ha OCHOBE UX COCTaBa M CTPOCHUS
W TIOATBEPXKJAaTh MPOTHO3BI  YPaBHEHUSMH COOTBETCTBYIOIIMX
peakruii. [IpoBomsT pacuéThl MO XHMHUYECKUM ¢dopMmMylaM |
YpaBHEHUSIM PEAKIHUA, TMPOTEKAIONUX C Yy4YaCTUEM MICIOYHBIX
METaJJIOB U UX COSAMHEHUHN




45 OO01mas xapakTepucTHKa YpoK ycBoeHua | XapakTepusyloT CTpoeHue, (U3HuecKue M XHUMHUYECKHE CBOMCTBA
1IeJTI0YHO03EMENTbHBIX HOBbIX 3HaHuMi | IIETOUHO-3eMENbHBIX METAJUIOB B CBETE O0OLIero, O0COOEHHOro H
METaJIJIOB eaunuyHoro. IlpeackaspiBaloT GU3MYECKHe U XUMUYECKHE CBOMCTBA
46 OG61mas XapaKTepuCTHKA Kom6WHMpoBaHH | OKCHJIOB M THAPOKCHIOB MeTa/I0B ||A rpynmel Ha OCHOBE MX COCTaBa
IIE€JIOYHO3EMEIBHBIX bIlk YPOK n CTPOCHHUA u HOI[;IBep)KI[aIOT IIPOTrHO3bI YpaBHCHUAMU
METAJJIOB COOTBETCTBYIOIIUX PCAKIIUHU.
[TpoBomsAT pacy€rbl MO XUMHYECKUM (opMynaM U ypaBHEHUSIM
peaxiii, MPOTEeKAIIUX C YYaCTHEM IIETOYHBIX METAJUIOB U HUX
COEIMHEHU I
47 XKécTrocTh BOABI M CITOCOOBI €€ Ypok ycsoeHusa | OOBSCHSIOT YTO TaKOE <GKECTKOCTH BOJbI».Pa3nnuaior BpeMeHHYIO U
yCTpaHEHHUS HOBbIX 3HaHuMi | TIOCTOSIHHYIO JKeCTKOCTh Bojbl. IIpemmaraior crocoObl ycTpaHeHHs
KECTKOCTH BOABL. [IpoBOIAT, HAOMIOAAOT M OMUCHIBAIOT XMMHUYECKUIN
SKCIIEPUMEHT, C COOJIOJICHHEM MTPABIJI TEXHUKH 0€30IMaCHOCTH
48 IT1.p.Ne 6. «ITonmyuenue xectkori | KombuHuposarH | [loaydaror, coOMparoT ¥ PacIoO3HAOT YrieKUCbI Ta3. OOpamarorces
BOJIBI M CITOCOOBI €€ b1 YPOK ¢ 1abopaTOpHBIM 000PYAOBaHHWEM M HarpeBaTEIbHBIMHU MPUOOPaMHU B
YCTpaHECHHSI» COOTBETCTBHH C TIPaBWJIaMU TeXHUKH Oe3omacHocTd. HabmomaroT u
ONMHCHIBAIOT XHUMHYECKUH OKCIIEPUMEHT C TOMOIIBI0 PYCCKOTO
(pomHOrO) s3bIKAa W s3bIKA XUMHUHU. DOPMYIHPYIOT BBIBOABI I10
pe3yibTaraM  MPOBEACHHOro 3KcrepuMmeHTa. CoTpyIHUYAIOT B
mporecce yaeOHOro B3auMOICHCTBUS TPy paboTe B rpymmmax
49 AJIOMUHHUH U €T0 COeAMHEHUS YpOK - NpakTMKym | XapakTepHu3yloT AIIOMHAHUN MO €ro nojoxkeHuro B I[leprogmyeckoi
cucremMe xumudeckux sjiaemeHtoB J[. M. MennmeneeBa. OmnuchiBaroT
CTpocHHE, (U3NYECKHE H XHUMHYECKHE CBOWCTBA aJIIOMHUHHUS,
MOATBEPXkKIasi UX COOTBETCTBYIOIIMMHU YPAaBHEHUSIMHU PEaKIIHH.
OOBSCHAIOT JBOWCTBEHHBINA XapaKTep XUMUYECKUX CBOMCTB OKCHIIA H
TUJPOKCH]IA ATFOMUHUS.
50 Kenezo Ypok ycBoeHus | XapakTepu3yloT TMOIOKEHHE kenme3a B Ilepuognueckond cucreme
HOBbIX 3Haumi | Xumuueckux snemeHToB Jl. V. MenneneeBa, 0COOEHHOCTH CTPOCHUS
atoma. OmuchIBalOT (U3HYECKUE M XUMHUYECKHE CBOMCTBa JKeesa,
51 CoeMHEHNS Keesa KombuHMpoBaHH | MOATBEPXKIAsA WX COOTBETCTBYIOUIMMHU  YPABHEHUSAMH — PEAKIHH.
bIit YPOK OOBSCHSAIOT HATMYUE JIBYX T€HETHYECKUX PSIOB COCTUHEHUN Keme3a

Fe’+ u Fe** .VcranaBnmBaloT 3aBUCHMOCTL OONacTell IpHMeHeHHs
JkKejle3a U ero CraBoB oOT cBoMcTB. IIpoBoasT pacuérel 1o
XUMHUYECKUM (OopMyJaM M YPaBHEHHUSM DPEaKLMH, MPOTEKAIOIIUX C
y4acTHEM jKeje3a M ero coeauHeHuil .HabmomaroT M onMchIBaoT




peaKIy MEXy BEIIECTBAMU C MOMOIIBI0 PYCCKOT'O (POHOTO) sI3bIKA
U SI3bIKa XUMHH

DKCIEpUMEHTAILHO ~ HMCCICAYIOT  CBOMCTBA METAZIOB M HX
COCIUHCHHM, pelaTh OSKCIEPUMECHTAIbHBIC 3aJadyd 10 TEeMe
«Meramiely. PaboraroTr ¢ gabopaTopHbIM — 00OpYyIdOBaHHEM U
HarpeBaTe/IbHBIMK MPUOOPAaMHU B COOTBETCTBUH C IMPABUIIAMU TEXHUKH
oe3onacHocTH. HabmomaroT cBOMCTBA METAINIOB U MIX COCAMHCHUH U
SBJICHUM, NpoUCXOomsImuXx ¢ HUMHA. OTHCBHIBAIOT XUMHYECKUM
9KCIIEPUMEHT. dopMyIHpPYIOT ~ BBIBOABI IO pe3yjbTaTaM
MPOBEJICHHOTO JKCcIepuMeHTa. OnpenensoT (MCXous H3 yueOHOM
33Jlayl)  HEOOXOAUMOCTH  HCIIOJb30BAaHWUS  HAOMIOJCHHUS WU
IKCIEPUMEHTA

OOBSCHAIOT YTO TakKoe KOppo3ws. Pa3muyaroT XUMHYECKYI0 H
AIEKTPOXUMHUIECKYIO KOppO3UH. NnmoctpupyroT TTOHSATHS
«KOppO3UsS»,  «XHUMHYECKash  KOPPO3HUSA»,  «IIIEKTPOXHUMHUYECKAS
KOPPO3Us» MpUMepaMU. XapaKTePH3yIOT CIIOCOObI 3alIUTHl METAJJIOB
OT KOppO3UH

KnaccuumupyroT hopMbl IPUPOIHBIX COSTUHCHUH METaIOB.
XapakTepusyroT oOOIHe Croco0bl TMOMyYeHUsS METAJIOB: IHPO-,
THJIPO- U 3JICKTPOMETAIUTYPIHH.

KOHKpETH3UPYIOT 3TH CIIOCOOBI IPUMEPAMH M YPaBHEHUSMHU PEaKIUil
C COCTaBJICHHUEM 3JICKTPOHHOI0 OaaHca.

OnKCHIBAIOT JOMEHHBIH MPOIECC U AICKTPOIUTHYCCKOE MOTYUCHHE
METaJIIOB.

Paznuuaror y€pHble ¥ IBETHBIC METAJUIBI, YYyT'YHBI M CTaIU

52 IT.p. Ne 7 «Pemienne YPOK-NPaKTUKyM
9KCIIEPUMEHTAIbHBIX 3a/1a4 110
Teme «MeTaib»
53 Kopposust MeTaymioB u crmoco0bl | YpoK ycBoeHus
3QIIATHI OT HES HOBbIX 3HAHWIA
54 Mertainsl B mpupoze. YpoK ycBoeHuA
HOBbIX 3HAHWI
55 [TonsiTre 0 MeTaILTYpTUH YpOK- ceMrHap
56 O00011eHrEe 3HAHUH IO TEME 0606wwatoumit
«Metamby YPOK

0606LWaloT U CUCTEMATMU3NPYIOT CBOM 3HAHMSA No Teme: «MeTallIbDy.
MpUMEHSAIOT Ha NPaKTUKe paHee M3ydYeHHbI maTepuan, paboTas no
rpynnam c 3agaHuAaMM PasHOro YPOBHA C0XKHOCTU
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KonTtponsHas padora Ne 3 mo
Teme «MeTalib»

YpOK KoHTponA

MpUMeHSAIOT Ha NPaKTUKe paHee U3ydYeHHbI maTepuan, paboTtas no
rpynnam c 3a4aHuAMM PasHOro YPOBHA CAO0XHOCTU, BbIMONAHAIOT
KOHTPOJIbHYIO paborTy.

XHMHA M OKpYsKaomas cpeaa (2 4)
58 Xumuueckas opranuzanus | KombunuposanH | HWHTerpupytot cBenenus no Gpu3nueckoit reorpaduu B 3HAHHUS O
IJIaHETHI 3eMIIs bIi YPOK XUMUYECKON OpraHU3alliy IJIaHEThl. XapaKTepU3YIOT XUMUYECKUN
COCTaB T€OJIOTMYECKUX 000I0UYEK 3EeMITH.
PasznuyaroT MUHEpaIbl ¥ TOPHBIE TIOPOJIBI, B TOM YUCIE U PYAbI
59 Oxpana Ypok — cemuHap | XapakTepuU3yrOT UCTOYHUKN XUMUYECKOTO 3arps3HECHHS OKPYKAFOIIEH

OKPY’KaIOIIEeH CPEeJIbI OT
XUMUYCCKOI'O 3arpsAa3HCHUA

cpenpl.  OMUCHIBAIOT — TTOOANBHBIE  JKOJIOTHYECKHE  MPOOIIEMBI
YeII0BeUeCTBa, CBA3aHHBIC C XUMUYIECKUM 3arpsisHeHneM. [Ipemiararor
MyTH MHWHHAMHW3AIWANA BO3JCHCTBHUS XHMHUYECKOTO 3arps3HEHUS Ha
OKpyXKamImyr cpeny. [IpuBomaT mnpuMepbl MEXIyHAPOIHOTO
COTpYIHHYECTBA B OOJACTH OXpaHbl OKPYKAIOIIEH cpeasl OT
XHUMUYECKOTO 3arps3HEHUS

00001IeHHE 3HAHMI 110 XUMHUHM 32 KYPC OCHOBHOM IK0JbI. [ToaroroBka kK OCHOBHOMY rocyapCcTBEHHOMY 3K3aMeHY

(0I9) (7 v)
60 BemectBa O6oo6maromumii | [Ipencrasmstor nHpOpManuio no Teme «llepuomndeckuii 3aKoH |
YpOK ITepuonnueckas cucrema JI. M. MenaeneeBa B CBETe TEOPUHU

CTPOEHHUS aToMay B BHZE TAOJIMI], CX€M, OIIOPHOI0 KOHCIIEKTa, B TOM
yucie ¢ npuMmeHenueM cpeactB MKT. BEBITOTHSIOT TECTOBBIE 3aaHUs
mo teme. IlpeacTapisaior nHpopMauio mo reme «Buapl XMMHUYECKHX
CBSI3€M M THIIBI KPUCTAUIMYSCKUX PEIIETOK. B3anMOCBs3b CTpoeHUS 1
CBOICTB BEIIECTB» B BHJIC TAOJUI], CXEM, OIIOPHOTO KOHCIICKTa, B TOM
yucie ¢ npumenenuem cpeacts KT




61 XUMUYECKHE peaKiuu O6o6maromuit | [Ipeacrasustor undopmarmio no teme «Knaccupukanus XMMHUYIECKAX
YpOK peakuMii 1o pa3iau4HbIM Opu3HakamM. CKOpPOCTb XHMMHYECKHUX
peaxiuii» B BUae TabIUI, CXEM, OIOPHOI'0 KOHCIIEKTa, B TOM YHCIIE C
npumeHeHueM cpenacts MKT. BrInonHsoT TecToBble 3aJaHuUsl IO
teme. XapakrepusyroT OBP, okuciurens 1 BOCCTaHOBUTEI.
62 OCHOBBI HEOPraHUYECKON O0oOmaromuii | XapakTepu3yroT o0Iye, ocOOCHHBIE W WHJIWBHIyaJIbHBIC CBOHCTBA
XAMUHU YpOK KHUCJIOT, OCHOBaHHH, COJIeH B CBETE TEOPUHM DJICKTPOIUTHUECCKOM
TUCCOIMAMK.  APryMEHTHPYIOT  BO3MOXKHOCTH  IPOTEKaHUS
63 OCHOBBI HEOPTaHHYECKOI 0606wWwalowmii | XHMHYECKUX PEaKUUid B pacTBOpax OICKTPOIMTAX HCXOIsl U3
XM YPOK ycngBHﬁ. KiaccnumupyroT HeopraHnueckye BCHICCT?a 0 COCTaBy U
cBoiictBaM. [IpuBOmSAT TpHUMEpPHl TPEACTABUTENEH KOHKPETHBIX
KJIACCOB W TPYII HEOPTaHUYECKHUX BEIIECTB
64 [ToBTOpeHue u o6odmmEeHne Mo KomM6WHMpOBaHH | BBHIMONHSIOT TECTHI M yIIPAKHEHUS, PEIIAOT 337a9H MO TEME.
teme. [ToaroroBka k bV YPOK [TpoBonAT OIIEHKY COOCTBEHHBIX IOCTHKEHHUI B YCBOCHUHU TEMBI.
KOHTPOJIbHOM paboTte KoppekTupytoT cBou 3HaHUS B COOTBETCTBHUH C TIIAHUPYEMBIM
pe3yabTaToOM
65 KonTponsnas paboraNed VYpox KOHTPOJIA | [IPUMEHAIOT Ha NPaKTUKE paHee U3yYeHHbIM maTepuan, paboTas no
«Mrorosas 1o Kypcy OCHOBHOM rpynnam ¢ 3a4aHnAMM PasHOro YPOBHA CNOXHOCTH, BbIMOHAIOT
HIKOJIBI» KOHTPO/IbHYIO paboTy.
66 AHanmu3 KOHTPOJIBHON PabOTHI. KoppeKTupyoT CBOU 3HaHWA
ITogBenenne UTOroB rozaa.
67-68 PesepBHOe Bpems




	 Программы курса Химия. Рабочие программы. Предметная линия учебников О. С. Габриеляна, И. Г. Остроумова, С. А. Сладкова. 8—9 классы: учебное пособие для общеобразовательных организаций / О. С. Габриелян, С. А. Сладков — М.: Просвещение, 2019
	Рабочая программа реализуется при помощи учебников - О. С. Габриелян, И. Г. Остроумов, С. А. Сладков. Химия 8 класс. Учебник для общеобразовательных организаций — М.: Просвещение, 2020.
	- О. С. Габриелян, И. Г. Остроумов, С. А. Сладков. Химия 9 класс. Учебник для общеобразовательных организаций — М.: Просвещение, 2020.
	Критерии оценивания достижений обучающихся

