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O01mme cBeeHUsI 0 padoyeli mporpaMme.

Pabouas nporpamma s 8-9 kiacca coctaBieHa Ha OCHOBE:

1) [IpumepHass mporpamMmMa OCHOBHOTO 0O0IIero o0Opa3oBaHHsl MO XUMHUHU (0a30BBII
YPOBEHB);
2) IIporpamma MacnakoBa .M., CadpponoB H.B. «Xumus 8-11 kmaccel. PaGouue

nporpammbl o yueObnukam O.C. T'abGpuensnay. I[Iporpammsl cooTBeTcTBYIOT DenepanbHoMy
I'ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHJAPTy OCHOBHOI'O O0IEro o0pa3oBaHuUs U JOMYILEHbI
MunuctepcTBoM 00pa3oBanus u Hayku Poccuiickoit denepannn.

BHeceHnbl M3MeHEHHs B aBTOPCKYIO Iporpammy B 8 Kiacce: mpaktuyeckas pabora Nel
nepeHecena B TeMy «CoeMHEHUs] XUMUYECKUX AJIEMEHTOBY MEPEHOC OYyeT 1eaecoo0pa3HbIM, T.K.
CIIEAYIOIIME IpaKTUYecKre padoThl OydyT HCHOIB30BAThCA I 3aKpEIUIEHUs NPOWICHHOTO
MaTepuajia Mo MpaBwjiaM TEeXHMKH Oe3omacHocTH. [loHATHE 00 M30TOmax paccMmarpuBaeTcss Ha
ypoke «OCHOBHBIE CBEJICHHUSI O CTPOSHUM aTOMOBY. Y POK HCIOJIb30BaH JUIs PELICHU 3a/1a4 B TEME
«IIpocteie BemectBa». Ypoku «lIpocteie BemecrtBa — Meramibl» U «lIpocTeie BemecTtBa —
HEMeTaIbl» OOBeAMHEHbl B OAMH. YPOK HCHOIb30BaH B TeMe «COeAMHEHUS XUMHYECKHX
AJIEMEHTOB» JUIsl OTPaOOTKM MOHSTHUSI CTENEHb OKUCIeHHUs. OJIUH ypOK IEpEeHEeCeH U3 TEeMBI
«MToropoe moBTOpEHHE, JEMOHCTpALMs JIMYHBIX JOCTHXKEHUH o0ydaromuxcs» B TeMY «ATOMBI
XUMHUYECKUX 3JIEMEHTOB)» Ha YPOK C aHAJIOTMUYHBIM CO/IEpKaHUEM: TIOBTOPEHUE TIEPEe]] KOHTPOJIbHOM
paboToH.

B nporpammy 9 kiacca Ha nepBoM ypoke 100aBjieH BBOAHBIM HMHCTPYKTaX IO TEXHUKE
0€30MMacHOCTH.

[IporpaMmMa opueHTHpOBaHA HA UCIIOJI30BAHUE YUEOHUKOB!

O.C I'abpuenan  Xumus. 8 kiacc: yuyeOHUK JUisd 001Ie00pa30BaTEIbHbIX YUPEKICHUN. -
Mocksa: «/Ipodar, 2019, - 287c.;

O.C T'abGpuensn Xumus. 9 knacc: y4eOHMK Ui 00IIe00pa30BaTENbHBIX YUPEXKACHUH. -
Mocksa: «/Ipodar, 2019, -319c.;

Pabouast nporpamMmMa paccuntana Ha 136 u:

- U151 8 Ki1accoB 68 y4eOHBIX 4acoB, MpeycMaTpUBaeT O0yUYeHUE XUMUU B 00bEME 2 4acoB B
HEZIEIO;

- g 9 xjmaccoB 68 yuyeOHBIX YacoB, MPEAyCMaTPUBAET OOYUYCHHE XUMHUHU B 00BEME 2 yaca B
HEZIEIO.



ILnanupyvemMble pe3yVbTaThl 0CBOEHHSI YU€0HOI0 MpPeaMeTa, Kypca.

JINYHOCTHBIMHM Pe3yJabTAThI.

o YyBCTBO TOPJIOCTH 332 POCCUHCKYIO XUMHYECKYIO HAyKy, O3UTHBHOE OTHOIIECHUE K
TPYAY, LeNeyCTPEMICHHOCTH.
o Llennoctn 3m0poBOoro u Oe3omacHOro oOpasa IKH3HM; YCBOGHHE IPAaBUII

HHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O 0e30I1acHOro IIOBCICHHUA B OOBIYHOM JKU3HHU U I-Ip€3BBI‘-18,I~/'IHI:IX
CUTyalluAX, YI'POXKAOIINUX KU3HU U 310POBbLIO JIIO,Z[CP'I.

. DKOJIOTMYECKOE MBIIIJICHUE: YMEHHUE OLEHUBATh CBOIO JEATEIBHOCTb U IOCTYIKU
IPYrUX JIIOAEHM C TOYKM 3pEHUS COXPAHEHMs OKpPYXKalolled cpenpl - TrapaHTa KU3HU U
OJiaromoJy4dus Jito/iel Ha 3emie.

. ["'0TOBHOCTH K OCO3HAHHOMY BBIOODPY JaibHENIIEH 00pa30BaTebHON TPACKTOPHH.

. YMeHue ynpasisiTh CBOUMU KOTHUTUBHBIMU IIPOLIECCAMH.

. Pa3Butne cOOCTBEHHOTO IETOCTHOTO MUPOBO33PEHHUS, MTOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YKCJIE U B pAMKaxX CAMOCTOSITEIbHOU JEATEIIbHOCTH BHE LIIKOJIBI.

o OCHOBBI JKOJIOTMYECKON KYJIBTYpBl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO

HKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTUE OIBITA 3KOJOTMYECKH OPHEHTHPOBAHHOW pedIIeKCUBHO-
OLICHOYHOH U NPAaKTUYECKON JESITEIbHOCTH B dKU3HEHHBIX CUTYalUsX.
MeranpeamMeTHblie pe3yabTaThl.
Pezynamuenvie YV/J.

. CaMocCTOATENbHO ONpEAesaTh U (HOpPMYJINPOBaTh yUeOHYIO MPOOJIEMY, ONpPEAENTh
e U 33/1a41 Y4eOHOH eI TeIbHOCTH.
. BeinBurate BepcuMM pemieHus MpoOJieMbl, OCO3HABAaTh KOHEYHBIM pPE3ynbTarT,

BbIOMPATh U3 NPEJIOKEHHBIX U UCKaTh CAMOCTOATEIBHO CPE/ICTBA JTOCTUKEHUS LeJIU, IPUMEHSTh
UX B Ipoliecce paboThI.

. CoctaBiiaTh (MHIMBUAYAJIBHO WIN B TPYIIE) IUIAH PEIIEHUs POOIIEMBI.

. Paborast no miaHy, CBEpsATh CBOM JAEUCTBUS C LEJIbIO M, NPH HEOOXOIUMOCTH,
HCIPABJIATH OIINOKN CaMOCTOSITENILHO.

ITloznasamenvrvie YVJI.

. Hcnonb30BaTh OCHOBHBIE MHTEIUIEKTYaIbHbIE ONlepaluu: (JOpMyJIHpPOBaHUE TUIIOTES,
aHaJM3 W CHUHTE3, CpaBHEHUE, O0000IleHHe, CUCTeMaTH3alus, KiIacCU(pUKalMs, BbISIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBA3€H, MONCK aHAJIOTOB.

. BpiOuMpath  caMOCTOSATENBHO  OCHOBaHUS W KPUTCPUHM  JUISL  CPaBHCHHSA,
KJ1accu(uKamuu.

. HckaTh 1 Toruyeckr 000CHOBBIBATH TIPUYHHBI U CIICICTBUS TIPOCTHIX SIBICHUH.

. Co3zaBaTh CXEMaTHYECKHE MOJICIH C BBIIICJICHHEM CYIIECTBEHHBIX XapaKTCPUCTUK
00BeKTa.

. CoCTaBJISTh TE3UCHI, pa3TMYHBIC BH/IbI IUTAHOB (ITPOCTHIX, CIOKHBIX M T.IL.).

. [IpeoOpa3oBbiBaTh MH(GOPMAIMIO W3 OJHOTO BHIA B JApyrou (TalbiHily B TEKCT W
mnp.).

. YMeTh onpenensaTh BO3MOXHbIE HCTOUHHUKU HEOOXOMMBIX CBEICHUH, TPOU3BOIUTH
MTOVCK MH(OPMAITUH, aHATH3UPOBAThH U OIECHUBATH €€ TOCTOBEPHOCTD.

. Hcnonp30BaHue pa3iMyHbIX HCTOYHUKOB IS TIOYUCHUS] XUMHUUECKOM HHPOPMAIIUH.

Kommynuxamuenwvie YVJJ.
CaMOCTOATEIHbHO OPraHU30BBIBATh Y4eOHOE B3aUMOACHCTBHE B TPYIIE (OMPEIeNaTh 00mue
L[eJIH, pacTIpeAeNsATh POJIH, JOTOBAPUBATHCS APYT C IPYrOM U T.J.).
IIpeameTHbIE pe3y/bTATHI.
Buinycknux nayuumcs:
* BoinmyCKHUMK Hay4uTCs:
. XapaKTEepPU30BaTh OCHOBHBIC METOIbI IO3HAHUS: HAOIOACHUE, H3MEPEHHUE, DKCIIEPUMEHT;

® OIIMCHIBATh CBOMCTBA TBCPAbIX, KHUIKHUX, F8.3006p213HBIX BCIICCTB, BBIACIAA HX
CYIICCTBCHHBIC ITPU3HAKH,



® PaCKpbIBaTb  CMBICII  OCHOBHBIX  XHUMHYCCKHUX MMOHSTHH «aTom»», «MOJICKYJIay,
«XUMUYECKUHN OJIEMECHT», «IIPOCTOC BCHICCTBO», «CIIOKHOEC BCHICCTBO», «BAJICHTHOCTLY,
XHUMHUUCCKas pCaKHrAa», UCIIOJIb3Yysd 3HAKOBYIO CUCTCMY XUMHU,

. pacKpbIBaTbh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEILECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON TEOPHH;

. pa3nuyaTth XMMHUYECKHE U (PU3HUECKHUE SIBIICHMUS,

. Ha3bIBaTh XUMUYECKHUE DIICMEHTBHI;

. OTIpPEeJIeNIATh COCTAB BEUIECTB MO UX (hopmymnam;

. OIIpEAEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSX;

. OIIPEAEIATh TUI XUMHUYECKUX PEAKIIM;

. Ha3bIBaTh IIPU3HAKYU U YCJIOBUS IPOTEKAHUS XUMHUYECKUX PEaKLIAN;

. BBISBJISITH NPU3HAKH, CBUACTEIBCTBYIOIIME O IMPOTEKAHMHM XMMMUYECKOH peakuuu Mpu
BBIIIOJTHEHUM XMMHUYECKOIO OIIbITA;

. COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

. COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUil;

. coOuroaTh nmpasuiia 6e30MacHoN paboThl IPU NPOBEICHUH OINBITOB;

. 10JIb30BaThCs J1a0OPATOPHBIM 000PYJOBAHUEM U MTOCYI0H;

. BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

. BBIYUCIIATH MaCCOBYIO JIOJII0O XUMHYECKOTO 3JIEMEHTA 110 (JOPMYJIe COCAHMHEHUS;

. BBIUUCIIATh KOJUYECTBO, OOBEM HJIM Maccy BEILECTBa MO KOJIMYECTBY, 00beMy, mMacce
peareHTOB WM IPOAYKTOB PEaKIINH;

. XapaKkTepru30BaTh (PU3NIECKUE M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIA U
BOZOPOJA;

. 10JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOJ;

. pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPOI;

. pacKpbIBaTh CMBICI 3aKOHa ABOTajipo;

. PacKpbIBaTh CMBICI OHATUH «TEMI0BOH 3((HeKT peakun», «MOJSPHBIA 00bEM»;

. XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

. PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

. BBIYHCIISATH MACCOBYIO JIOJIK0 PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

. IIPUTOTOBJIATH PACTBOPHI C OIIPEAEICHHON MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA;

. Ha3bIBaTh COEAMHEHMS U3YUEHHBIX KJIaCCOB HEOPTaHWYECKUX BEIIECTB;

. XapakTepu3oBaTh (U3MUECKHE M XMMHYECKHME CBOWCTBA OCHOBHBIX  KJIAaCCOB
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHUH, COJIEH;

. OTpeAeNATh IPUHAIEKHOCTD BELIECTB K ONPEIEICHHOMY KJ1acCy COEIMHEHMI;

. COCTaBJISATh (POPMYIIBI HEOPIraHUYECKUX COEMHEHUH N3yUYEHHBIX KIIACCOB;

. IIPOBOAMTDH OIBITHI, MOATBEPKIAIONINE XUMUYECKHE CBOMCTBA HM3YyYEHHBIX KJIacCOB
HEOpPraHMYECKUX BEIECTB;

. pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KMCIOT U IIEJIOYEH 110 M3MEHEHUIO OKPaCKH
MHIUKATOpa;

. XapaKTepU30BaTh B3aUMOCBS3b MEXY KJIacCaMHU HEOPTraHUUECKUX COEIUHEHMI;

o packpbiBaTh cMbIca [Iepuoguyeckoro 3akona J[.M. Menzeneesa;

. OOBSACHATh (U3NYECKUH CMBICT AaTOMHOrO (IOPAJKOBOI0) HOMEpPA XUMHYECKOIO
3JIEMEHTa, HOMEPOB I'PYNIIBI U ITeproja B nepuoanyeckoit cucreme .M. Menneneena;

. OOBSICHATh 3aKOHOMEPHOCTHM HM3MEHEHHUS CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeienax MajbIX ePUOI0B U INIaBHBIX MOATPYIII;

. XapaKTepu30BaTh XMMHMUYECKUE IEMEHTHI (OT BOAOPOAA 10 KajblMs) Ha OCHOBE MX
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MOJIOKEeHMS B iepuouueckoit cucreme .M. MenneneeBa 1 0COOEHHOCTEH CTPOCHHUSI X aTOMOB;

d COCTaBJISITh CXEMBI CTPOCHUSI aTOMOB MEpBbIX 20 3JIEMEHTOB MEPHUOIUYECKONW CHUCTEMBI
J.1. MeHnaeneena;

. PacKpbIBaTh CMBICI MIOHATUI: «(XUMHUYECKAs! CBA3bY, «AJIEKTPOOTPHULIATEILHOCTDY;

. XapakTepu3oBaTh  3aBUCHUMOCTh  (PU3UYECKUX  CBOWMCTB  BEHIECTB  OT  THIA
KPUCTAJUIMYECKOU PELIETKH;

. OIIPEAEIATh BUJ XUMUYECKON CBA3U B HEOPraHUYECKUX COCINHEHUX;

. n300pakaTh CXEMbl CTPOCHHSI MOJIEKYJ BEIIECTB, OOpPa30BaHHBIX Pa3HBIMU BHUIAMHU

XUMHUYECKHNX CBS3CH;

. pacKpbIBaTh  CMBICH  TIOHSATHH  «MOH», «KATHOH», «AHHUOH», <«BJEKTPOJIUTHIY,
CHEDJICKTPOJIUTBDY, «JIEKTPOIUTHUYECKAsT JUCCOLUALMSY, «OKUCIUTEIbY», «CTEIEHb OKHCIICHUS
«BOCCTAHOBHUTEJIbY», «OKUCIIEHHEY, KBOCCTAHOBJICHHE;

. OTIPEICNIATh CTEIIECHb OKHUCIICHUS aTOMa DJIEMCHTA B COCIMHCHUH,

d paCKpBIBaTB CMBICJI TeOpI/II/I BHCKTPOHHTquCKOﬁ Jucconuanuu,

. COCTaBJISITh YPABHEHHS SJICKTPOJIUTUUECKON TUCCOUAIIMN KUCIIOT, [IEI0Yei, Coei;

. OOBSCHATH CYIIHOCTH MPOIIECCa DICKTPOIUTHICCKON JTUCCOIMAIIMN M PEAKIIU HOHHOTO
oOMeHa;

. COCTaBJIATH MMOJIHBIC M COKPAIICHHBIC HOHHBIC YPaBHEHHUS peaKiiuu 0OMeHa,

. OIPEIENIATH BO3MOXKHOCTD IIPOTEKAHMS PEaKIMii HOHHOrO 0OMeHa;

. MIPOBOJUTH PEAKLMHU, TOJTBEPKIAONINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEIIECTB;

. OIPEENIATh OKMCIUTEIb U BOCCTAHOBUTEIID;

. COCTaBJIATh YPABHEHUS OKUCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA;

° Ha3bIBATh q)aKTOpI)I, BIIMAKOIIINUEC HA CKOpOCTB XI/IMI/I‘-IGCKOﬁ peaKHI/II/I;

d KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHUYCCKUC peaKHI/II/I 110 pa3JII/I'-IHI)IM HpI/I3HaKaM;

. XapaKTepu30BaTh B3aMMOCBSI3b MEXKAY COCTaBOM, CTPOCHHEM M  CBOMCTBaAMHU
HEMETAIIOB;

i IPOBOAMTH OMNBITHl MO MOJIYYEHHIO, COOMpPAHUI0 M HM3YUYEHUI0 XMMHMUYECKUX CBOMNCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

d paCHOBHaBaTI) OIIBITHBIM HYTGM F33006pa3HBIC BCIICCTBA: er'IeKI/ICJ'II)H\/’I ra3d 1 aMMHaK,

d XapaKTepI/I?;OBaTI) B3aMOCBI3b Me>1<21y COCTaBOM, CTpOCHI/IeM nu CBOI\/’ICTBaMI/I METaIJIOB,

. Ha3bIBaTh OPraHMYECKUE BEIIeCTBA MO WX (opMyse: METaH, 3TaH, STHICH, METaHOI,

OTaHOJI, TJIMICPUH, YKCYCHAs KHUCJIOTAa, aMUHOYKCYCHAasd KHCJIOTa, CTCaprUHOBAA KUCJI0TA, OJICMHOBAsA
KHCJI0Ta, I''TFOKO34a,

. OILICHUBATh BIUSHHE XHMHYECKOTO 3arps3HCHHS OKPYKAIOIICH Cpelpl Ha OpraHHu3M
YEJIOBEKA;

. rpaMOTHO 00pamaThcs C BEMIECTBAMU B TIOBCETHEBHOM KU3HH

d OHpCI[GJ'IflTB BO3MOXHOCTb HpOTeKaHI/ISI peaKHI/II\/JI HeKOTOpI)IX HpeI[CTaBHTeJ'ICfI

OpraHn4Y€CKuUX BEIIECCTB C KUCIOPOJA0OM, BOOOPOJIOM, METAJLIaMHU, OCHOBAHUSAMHU, TaJIOTCHAMU.
BblnyCKHUK noydyum 603MOAHNCHOCNIb HAYYUMbCA.

® BBIJIBUT'aTb W TIIPOBEPATH OKCIICPUMCHTAJIBHO THIIOTE3bI O XHMHUUYCCKHUX CBOMCTBaX
BCIICCTB Ha OCHOBC UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIaTb B XUMHUYCCKUC pCaKIIUU, O
XapakTEepe U MPOAYKTaX Ppa3JIMUHBIX XUMHUYCCKUX peaKuHﬁ;

® XapaKTCPU30BaTh BEIICCTBA 11O COCTaBYy, CTPOCHUIO U CBOI‘/’ICTBaM,

YCTaHABJIMBATb MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU

XapaKTCPUCTHKAMU BCIICCTBA,

i COCTABJIAITh MOJIEKYJISIPHBIE U ITOJIHBIE MOHHBIE YPAaBHEHUS II0 COKPAILEHHBIM HOHHBIM
YPaBHEHUSM;
. IPOTHO3UPOBATh  CIOCOOHOCTH  BEUIECTBA  MPOSBIATH  OKUCIUTENbHBIE WU
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BOCCTAaHOBHUTEJIbHEIC CBOMCTBA C Y4€TOM CTEIIEHeH OKUCIICHUS 9JICMCHTOB, BXOAIIHX B €I'0 COCTAaB,

. COCTaBJISITh YPaBHEHUS PeaKkuii, COOTBETCTBYIOLINX

MOCJIEI0BATEILHOCTH MPEBPALEHUN HEOPTaHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;

. BBIIBUTAaTh M MPOBEPSATh SKCIEPUMEHTAIBHO THIOTE3bl O pe3ysbTaTax BO3JEHCTBUS
pa3nuYHbIX ()aKTOPOB HA M3MEHEHUE CKOPOCTU XUMHUUYECKON PEaKInu;

. UCIIOJIb30BaTh MPUOOpPETEHHBbIE 3HAHUS ISl DKOJOTHYECKHM TPAaMOTHOTO TOBEICHUS B
OKpY>Kalolleu cpere;

. UCIIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBHIC KOMIICTCHIIUU NP BBIMIOJHEHUU MPOCKTOB U

y4eOHO-HMCCIIeI0BAaTEIbCKHUX 33/1a4 110 U3yYCHUIO CBOWCTB, CIIOCOOOB IOJIyYEHHUS U PACIO3HABAHMS
BEILIECTB;

. 00BEKTUBHO OIICHUBATh MH(OPMALINIO O BENIECTBAX M XMMHUYECKHX MPOIIeccax;

. KPUTUYECKH OTHOCHUTHCS K IICEBJIOHAYYHOH HH(OPMAIINH, HETOOPOCOBECTHOM peKiIaMe B
CpeAcTBax MaccoBOM MH(pOpMAIINH;

. OCO3HaBaTh 3HAYCHUE TEOPETUYECKUX 3HAHMH MO XHMHHM JUIi HPAKTHYECKOMH
JEATeIbHOCTH YEJI0BEKa,

¢ CO3aaBaTb MOJCIIN U CXCMbI IUIA PCIICHUA y‘IC6HI>IX U IIO3HABATCJIbBHBIX 3aa4,; IIOHUMAaThb
HEOOXOMMOCTh COONIOJICHUS TPEIIUCAHUN, MPEIaraéMbIX B MHCTPYKIUSAX 10 HMCIOJIBb30BaHUIO
JIEKapCTB, CPEJICTB OBITOBOW XUMUHU U AP.



Coaep:xaHue TeM Y4eOHOro Kypca.

* B cucreme eCTECTBEHHOHAYYHOr0 00pa30oBaHUs XUMHS KaK yueOHBIA MpeaMeT 3aHUMAET
BaYXHOE MECTO B ITO3HAHUH 3aKOHOB MPHUPOAbI, (GOPMUPOBAHUM HAYYHON KapTHUHBI MUPA, CO3JTaHUU
OCHOBBI XMMHYECKUX 3HAHWUU, HEOOXOTUMBIX JUIS TOBCEIHEBHOW KHM3HH, HABBIKOB 3JI0POBOTO U
0e30MacHOro JJis 4YelOBEeKa M OKpY’Kalolel ero cpelapl oOpas3a >KU3HH, a TakKe B BOCIHUTAHUU
JKOJIOTUYECKOU KYJIbTYpPHI.

YcnemHocTh U3y4yeHus: XUMHH CBsI3aHa C OBJIAJICHUEM XUMUYECKUM SI3bIKOM, COOJIIOIEHHEM
npaBua Oe3omacHOi pabOTHl TMpH  BBIOJHEHUH XHMHUYECKOTO HKCHEPUMEHTa, OCO3HAHHEM
MHOT'OYHMCJIEHHBIX CBSI3€M XMMUU C IPYTUMH MIPEIMETaMU HIKOJIBHOTO Kypca.

[Tporpamma BkitO4aeT B ce0si OCHOBBI HEOPTaHMUECKOW W OpraHu4ecKoil xumuu. I maBHOM
ujeeil mporpamMmbl SIBISIETCS CO3/JaHHE 0a30BOr0 KOMILUIEKCAa OMOPHBIX 3HAHUM MO XHMHH,
BBIPQXEHHBIX B (pOpMeE, COOTBETCTBYIOIIECH BO3PACTY O0YUAIOIIUXCS.

B comepxaHuMM [aHHOrO Kypca IIPEACTABIECHBl OCHOBOINOJAralOUIME XHUMHUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIINE M3YUYEHUE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHHUs, MPOTHO3MPOBAHUE CBOWCTB BEIIECTB, HMCCIIEIOBAHHE 3aKOHOMEPHOCTEU
XUMHUYECKUX MPEBPAIICHUN U IyTEH yIIpaBJIeHNs UMU B LEJIAX MOJYyYEHHsI BEIIECTB U MaTEpUaIOB.

TeopeTnyeckyro OCHOBY H3YYEHHMS HEOPraHMYECKOM XHUMHUHU COCTaBJISIET aTOMHO-
MOJIEKyJIsipHOe yueHue, llepmommueckuit 3akon /.M. MeHneneeBa ¢ KpaTKMMHU CBEICHUSIMU O
CTPOEHUHU aTOMa, BUJAX XUMUYECKON CBSI3U, 3aKOHOMEPHOCTAX MPOTEKAHHSI XUMUUECKUX PEAKIIUM.

B wu3yueHum Kkypca 3HauuTeNbHAs pOJIb OTBOJUTCS XHUMHUYECKOMY OSKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JAOOPAaTOPHBIX pPA0OT, OIMUCAHUIO PE3YyIbTaTOB YYEHHUYECKOTO
AKCIIEPUMEHTA, COOIIOICHUIO HOPM U IIPAaBUJI O€3011acCHOM pabOoThl B XUMUUECKOH J1ab0opaTOpUH.

Peanuzamus gaHHON mporpamMmsel B mpoliecce 00ydeHHs] MO3BOJIUT O0yUYaIOIIUMCSl YCBOUTH
KJIFOUEBbIE XMMHMUYECKUE KOMIIETEHLMU U MOHSATH POJIb U 3HAYEHHWE XUMHUU CPEIU JAPYTUX HayK O
MIPUPO/JE.

Nzyuenne mnpenmera «XUMHS» B 4YacTH (OPMHPOBAHUS y OOYyYarOMIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METONOB (HAOJIOJEHUE, W3MEpPEHHUE, SKCIIEPUMEHT,
MOJIETUPOBAaHUE), OCBOCHUS MPAKTUUYECKOIO MPUMEHEHMs] HayuHbIX 3HAHUH OCHOBAaHO Ha
MEXITPEIMETHBIX CBS34X ¢ npeameramu: «buonorusy, «I'eorpadusy», «cropusy, «Jlureparypay,

«Marematuka», «OCHOBBI 0€30MaCHOCTH >KU3HENEATENbHOCTHY», «PycCKHH  SI3BIK»,
«DPuznkay, «IKOJIOTUN.

[lepBoHauagbHBIE XUMUUECKHUE TOHSITHS

[Ipeamer xumuu. Tena u eewecmsea. OcHoGHble MemOObl NO3HAHUA: HAONIOOEHUe,
usmeperue, skcnepumenm. DOU3NUECKHE U XUMHUYECKHE sBJIEHMSA. UMCTBIE BellecTBA U CMECH.
CrnocoObl paznenenusi cmeceid. AtoM. Monekyna. XUMHUYECKUH 3lIeMEHT. 3HaKHM XMMHUYECKHUX
aneMeHTOB. IlpocTele M clokHble BemiecTBa. BalleHTHOCTb. 3akon nocmosHcmea cocmasa
geugecmea. Xumuueckue Gopmyibl. Muaekcsl. OTHOCUTENbHAS aTOMHAsi U MOJIEKYJIipHasi MaccChl.
MaccoBast 7071 XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUHU. 3aKOH COXPAHEHHs MacChl BEILECTB.
Xumunueckue ypaBHeHHA. KoapduuueHTtsl. VYcinoBus M NpPU3HAKKM HPOTEKAHHUS XUMHUYECKUX
peakuuii. MoJib - equHHIIa KOJTMYECTBA BenlecTBa. MoJgpHas macca.

Kucnopon. Bogopon

Kucnopon - xumuueckuid 3yeMeHT M TpocTtoe BemecTtBo. O3zon. Cocmag 6030yxa.
dusnyeckue M XUMHYECKHE CBOWcTBa Kucinopoga. llomyueHue u InpuMEHEHHE KHUCIOPOJa.
Tennoeou s¢ppexm xumuueckux peaxyui. Ilonamue 06 3K30- U IHOOMEPMUUECKUX PEAKYUSIX.
Bonopon - XMMHMUYECKHH 3JEMEHT U NPOCTOE BelecTBO. PU3NUYECKHME M XMMHUUYECKHUE CBOWCTBA
Bogopoaa. Ilomyuenue Bomopona B nabopatopuu. [lonyuenue 6000opoda 6 NpOMbIULIEHHOCHIU.
IIpumenenue 600opooa. 3akoH ABorajapo. MomnspHblii 00beM ra3oB. KauecTBeHHbIE peakuuu Ha
ra3oo0pa3Hble BeuiecTBa (KUCIOpOJ, Bojaopoxa). OObeMHbIE OTHOLIEHHS T'a30B MPU XUMHYECKHX
peaxkuusx.

Bona. PactBopsl

Booa 6 npupode. Kpyeosopom 800w 6 npupode. QPu3zuueckue u xumuyeckue c80UCM8a 800bl.
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PactBopbl. Pacmeopumocmev eewjecmé 6 6ode. KoHueHTpauus pacTBopoB. MaccoBas 104
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEAMHEHUN

Oxkcuapl. Knaccudukamus. Homenknarypa. Qusuueckue ceoticmea okcudos. XUMUUIECKUC
CBOWCTBa OKCHIOB. [lonyuenue u npumenenue okcuoos. OcHoBanusa. Kiaccuduxanms.
Howmenxknarypa. Qusuueckue ceoticmea ocvosanuti. Ilonyyenue ocHoganuu. XMMUYECKUE CBOMCTBA
ocHoBaHui. Peakuus nedtpammzauuu. Kucnortsl. Knaccudukaums. Homenknartypa. @usuueckue
ceoiicmea kucnotr. [lodyyeHue u mnOpUMEHEHHE KHCIOT. Xumuyeckue c80UCMEA KUCIOM.
Hnouxamopyl. H3zmenenue okpacku uHouxamopos 8 pasziuunvix cpeoax. Conu. Knaccughuxayus.
Homenknamypa. ®uszndeckue coiicTBa cosei. llonmyuenne u npumeHeHnue coner. Xumuueckue
ceoticmea coneu. I enemuueckas c6:a3b MexHcOy Kiaccamu Heopeanudeckux coeournenui. Ilpodaema
0€30MacHOTO HCIOJB30BAaHUSl BEIIECTB M XHUMHUYECKHUX pEaKlIMid B TMOBCEIHEBHON IKU3HHU.
TokcuuHble, TOprOYME U B3pHIBOOIIACHBIE BEIIECTBA. bbITOBas XMMUUECKasi FPaMOTHOCTb.

Crpoenue aroma. Ilepmonnueckuil 3aKOH W NEPUOJUYECKAs CHUCTEMAa XUMHUYECKHUX
anemeHToB JI.W. MeneneeBa

CrtpoeHue aroma: sapo, dHepreTudeckuii ypoBenb. Cocmae s0pa amoma: NpOMOHWL,
Heumponvl. H3zomonwel. llepuomnueckuit 3akon J[.M. MenneneeBa. Ilepuoamueckass cucrema
xumuueckux 31emMeHToB [[.1. MenneneeBa. @u3ndeckuii CMbICT aTOMHOTO (IIOPSIKOBOT0) HOMEpa
XMMHUYECKOIO 3JIEMEHTa, HOMEpa TIpYNIbl M Iepuoia Nepuoanyeckoil cucremsl. CrTpoeHue
SHEPreTUYECKUX YPOBHEW aTOMOB NEPBBIX 20 XMMHYECKUX 3JIEMEHTOB NEPHUOJUYECKON CHUCTEMBI
J.W. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB aTOMOB XMMHYECKHX JJIEMEHTOB M HX
COC/IMHEHWII Ha OCHOBE NOJIOXKEHUs B mnepuomudeckoil cucreme J[.MI. MenneneeBa U CTpOEHHUS
atoMa. 3Hauyenue [lepuoauueckoro 3axona JI.11. Menneneesa.

Crpoenue BemecTB. XMMHUUYECKasl CBSA3b

DnekmpoompuyamenbHOCms AMoOMO8 XuMUyeckux snemenmos. KoBalleHTHas XMMHUYECKas
CBSI3b: HEMOJIsIpHAs U MojspHas. [lowamue o 8000pOOHOU C6a3U U ee GIUAHUU HA (u3udecKue
ceoticmea eewecme Ha npumepe 600vl. VIoHHas cBA3b. Metamnueckass CBsS3b. Tunwi
KPUCTAILIUYECKUX PeuemoKr (AmoMHas, MOAeKYIAPHAs, UOHHAS, Memaliuieckas). 3aeucumocms
Qusuueckux ceoticme geujecms om muna KPUCMaiIuieckol peuemku.

XUMHYECKUE peaKun

llonamue o cropocmu xumuueckou peakyuu. Dakmopul, GIUAIOWUE HA CKOPOCHDb
xumuueckou peaxyuu. Ilowamue o xamanuzamope. Knaccudpukaius XUMHUYECKHX PpEaKUUN 10
pa3IMYHbIM TpHU3HAKaM: YHUCIY U COCTaBY MCXOJHBIX M TOJYYEHHBIX BEIIECTB; H3MEHEHUIO
CTEIICHEH OKHCJICHMSI aTOMOB XHMHUYECKUX DJIEMEHTOB; IOTJIOLIEHUIO WIHM BBIJCICHUIO DHEPTUU.
DNEeKTPOIUTHYECKAsT AUCCOLUAIS. DIEKTPOJIUTHI U HEANEeKTpoauThl. Monbl. KaTHOHBI U aHUOHBI.
Peakiiun noHHOTO 0OMeHa. YClOBHs MPOTEKaHUs PEeaKLUi MOHHOIO OOMeHa. DIeKTPOIUTHYECKas
JYCCOLMAIUsl KUCIIOT, 1menodeld u coneid. CreneHp okuciaeHus. OnpeneneHnue CTeneHu OKUCIEHUS
aTOMOB XHMHYECKMX JJIEMEHTOB B coenuHeHusAX. Oxwuciutens. Boccranosutens. CylHOCTBH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

Hemeramnst IV - VII rpynm 1 ux coequHeHus

ITonoxkeHne HEMETAIIIOB B MNEPUOJUYECKOM CHUCTEME XHMHUYECKMX »3ieMeHToB J[.M.
MenneneeBa. OOue cBoiicTBa HeMeTaUIOB. ['anoreHsl: (u3nyeckue M XUMUYECKHE CBOMCTBA.
CoenMHEeHNs rajoreHoB: XJI0POBOAOPO/I, XJIOPOBOIOPOAHAS KUCIOTa U ee coiu. Cepa: ¢puznyeckue
U XuMudeckue cBoiictBa. CoeMHEHMs Cepbl: CEpOBOAOPOA, CYIb(GUAbI, OKCUAbI cepbl. CepHasd,
cepHUCmas u ceposooopooHas.

Kuciomul M UX coNd. A30T: pu3ndYecKkue U XuMu4eckue cBoicTBa. AMmuak. Conu aMMOHUS.
Oxcuapl azota. A3oTHas kuciota U ee conu. Docop: dusnueckne U XUMHUYECKHE CBOMCTBA.
Coenunenus ¢ocdopa: oxcun ¢ocdopa (V), oprodhochopHas Kuciora U ee Colu. YTIepon:
¢busznueckne W XUMHYECKHUE CBOWCTBA. Anromponus yenepooa: anmas, 2pagum, KapOuH,
@ynnepenvl. Coenunenus yriaepona: okcuabl yraepoaa (II) u (IV), yroiapHas kucinora u ee COJH.
Kpemnuii u eco coeounenus.



Meraiuibl 1 ux coeauHeHus. [1onoxenrne MeTamioB B IEPUOANMYECKON CUCTEME XUMUYECKUX
anemenToB /.M. MenneneeBa. MeTasuibl B mpupoze U 00IIHe crioco0bl ux nonydenus. Oomue
¢dusznueckue cBOCTBa MeTauioB. OOwjue Xumuieckue cOUCMEa Memaiilos: peaKyuu ¢
HeMemaniamu, KUCIOmamu, conimu. DISKTPOXUMHUCCKUHN Pl HAMPSHKEHUH METaJIIOB.
L]enounvie memannvt u ux coeOuHeHus.

[[lemouHO3eMENbHBIE METAIIBI M MX COCIWHEHHUSA. AMOMUHUN. AM(OTEpHOCTh OKCHIA U
ruapokcuaa amomunus. XKenezo. CoequHeHus >keiae3a U UX CBOMCTBA: OKCHUJIbI, THJIPOKCUIBI U
comu xenesa (11 u 111).

[TepBoHavanbHBIC CBEICHUSI 00 OPraHUYECKUX BEIIECTBAX

[TepBoHavabHBIE CBEICHUS O CTPOCHUU OPraHUYECKUX BEIIECTB. YTJICBOJOPOJIBI: METaH,
3TaH, dTHIEH. CMOYHUKY Y21e8000p0008. NPUPOOHbLIL 2a3, Heghmb, yeorb. Kucinopoaconepxaniue
COCIMHEHHMS: CIUPTHI (METAHOJ, ATAHOJI, TJIMIEPUH), KapOOHOBBIC KHUCIOTHI (YKCYCHAas KHCJIOTA,
aMUHOYKCYCHasi KUCJIOTa, CTEAPUHOBAsI M OJICMHOBAsi KMCJIOTHI). Buoiornyecku BakHbIEe BEIIECTBA!
YKUPBI, TIIIOK03a, OCIKU. Xumuueckoe 3azpssHeHue okpyicaroueli cpeovl U e20 NoC1e0Cmausl.

Tunel pacyeTHBIX 3a1a4:

1. Brruncnenue MaccoBOi 1O XUMUYECKOTO 3JIEMEHTA M0 POPMYJIe COSAMHEHHUS.

2. VYcranoBnenue mnpocTeimie (Gopmysbl BelecTBa MO MAaCCOBBIM JIOJISIM  XHMHUYECKHX
AJIEMEHTOB.

3. Briuncnenus 1mo XUMHUYECKUM YpaBHCHHAM KOJIMYCCTBA, O6’I)€Ma, MaccChbl BEUIECTBaA IIO
KOJHMYECTBY, 00beMy, MAaCCEe PEareHTOB WIH MPOYKTOB PEAKIUH.

4, PacueT maccoBoi 1011 paCTBOPEHHOIO BEUIECTBA B PACTBOPE.

[TpumepHBbIe TEMBI TPAKTUYECKUX PAOOT:

1. JlaboparopHoe 000pyAOBaHKE U MIPUEMBbI oOpanieHus ¢ HuM. [IpaBuia 6e30macHOi paboThI

B XMMUYECKOH JJaOOpaTOpHH.

OuncTKa 3arpsi3HEHHON IOBapEHHOMN COJIH.

IIpu3Haky IpoTEeKaHUs XUMUYECKUX PEaKIIUi.

[Tosryuenue Kucnopoja v U3y4eHHe ero CBOMCTB.

[TosryueHnue BOIOpOAa U U3YYEHUE ETO CBOWCTB.

IIpuroroBneHue pacTBOPOB C ONPEAEIEHHON MACCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA.

Pemenne sKkcnepyMEHTANbHBIX 3a7ady MO0 TeMe «OCHOBHBIE KIIACChl HEOPTaHWYECKHUX
COEIUHEHUN .

8. Peakiiuu HOHHOTO OOMEHA.

Noobkwd

9. Kauecmeennvie peaxyuu na uonsl 6 pacmeope.
10.  Honyuenue ammuaxa u usyuenue ezo ceoticms.
11.  Honyuenue yenexucnozo 2aza u usyuenue e2o ceoticme.

12. Pemenue skcnepuMeHTanbHBIX 3amad 1o Teme «Hemeramtsr IV - VII rpymn u ux
COCIMHEHUI.

13. Pemrenue skcniepuMeHTANBHBIX 3a7a4 110 TeMe «MeTalibl ¥ UX COCTUHEHUS.



YyeoHo-TeMaTHYeCKHI IJIaH 8 KJIace

Komiec BTom | B TOoM uncne | Peanu3zamuu BocnuTaTeNbHOTO MOTEHIMANA YpOKa (BUABI H (DOPMBI
qucle, |MpakKTUYECKUX NESITEIIbHOCTH)
Paznen Ha3zBanue tembl TBO
KOHTP. pabor
4acoB
pao.
®a3a 3anycka (COBMeCTHOE NIPOCKTHPOBAHME M IIJIAHUPOBAHHE YU4eOHOI0 roJa)
DopMbl: 3aUéT «BEPTYIIKA», MHANBUyalIbHAsI padoTa, MJI3*
| Bsenenue ) Bocnuranue 0TBETCTBEHHOIO OTHOLICHUS K CBOEH U 4yKOU
0€301MacHOCTH, MATPUOTHU3MA.
@da3a NOCTAHOBKHU M PellleHUus] CHCTEMHBIX 3a/1a4
®dopMbl: IBpUCTHYECKas Oecea, paboTa B mapax, HHAUBUyaIbHAS
I ATOMBI XUMHUYCCKHX 10 1 pabora. MJI3*
JJIEMEHTOB PopMHUpPOBaHNE IKOJIOTUYECKUX MTO3ULIAN, TATPUOTHYECKOE
BOCIIUTaHHE
®dopMbl: IBpUCTHYECKas Oecea, paboTa B mapax, HHAUBUyaIbHAS
111 |IIpocTeie BemecTBa 7 1 pabora. MJI3*
DKOJIOTrM4eCKOe BOCIIUTAHNE
3 dopwmsl: 3BpHCcTHYECKas Oecera, paboTa B mapax,
HCCIIEIOBATENbCKAsl AESITeNIbHOCTD, IepOMaHC, MHAUBHUyalIbHAS
CoeHeHus a60T§ e a , iepd , VHJIUBU]TY
IV | xumuueckux 16 1 p ’ . .
STEMEHTOR BocnuTanue 0TBETCTBEHHOI'O OTHOIIEHHUS K CBOEH U Uy»KOU
6e30macHOCTH, naTpruoTu3mMa. PopMHpOBaHUE TOTPEOHOCTH B
9KOJIOTUHU JoMa, YcTaHOBOK 30K
dopmbl: 3BpHCcTHYECKas Oecena, paboTa B Mapax, UHAUBHIyalbHas
HN3meHeHus, %
pabora. /13
V  |mpoucxondiue ¢ 11 1
Bocnuranue natpuornzma. PopmMupoBaHue NOTPEOHOCTH B
BELIECTBAMHU
AKOJIOTUH JoMa, ycTaHOBOK 30K
PacTBopenue. 1 ®dopmbl: 3BpHCTHYECKas Oecena, paboTa B mapax,
VI |PactBopsl. Peakuun 16 UCCIIeIoBaTeNbCKas JesTeIbHOCTh, MHANBUYaIbHas padoTta. MI3*

HOHHOTO OOMEHA 1

Bocnuranne 0TBETCTBEHHOTO OTHOLIEHUS K CBOEH U 4y KOU




Komiec B tom | B ToMm uncne | Peanusamuu BocnmuTaTeIbHOTO MOTEHITMANA YPOKa (BUIBI U (POPMBI
quclie, |MpPaKTHYECKUX JeSATETLHOCTH)
Paznen Ha3zBanue Tembl TBO
KOHTP. pabor
4acoB
pao.
OKHUCJIUTEIBHO- Oe3omacHocTH, maTpuoTu3Ma. opMupoBaHKe MOTPEOHOCTH B
BOCCTAHOBUTEJIbHBIE 3KOJIOruU Joma, yctaHoBoK 30K
peakuuu
PeduiexkcuBnas ¢asza
Hrorosoe nosropexue, @dopMbl: MHAUBHYaIbHAs paboTa
\/|| |AEMOHCTPALIS JIHYHbIX 3 1 dopmupoBaHue NOTPEOHOCTH B CAMOPETYJISINH, CaMOpeaTn3auu
JIOCTUKEHU I
oOyuaromuxcst
Htoro 68 5

*U3 — uHaOUBUAYyaIbHOE JOMAIIIHEE 3a/JaHue

YyeOHo-TeMaTHYECKHI IJIAH 9 KJiIace

Pazx| Tema

(2]

Komnnuec
TBO
4acoB

B tom
quclie,
KOHTP.
pao.

B ToMm uucie
MPAKTUYECKUX
pabot

Peanu3anuu BocnuTaTebHOrO MOTEHIMAA YPOKa (BUIBI U (POPMBI
JESITEIbHOCTH )

®da3a 3amycka (COBMeCTHOE MPOEKTHPOBA

HHE U IVIAHUPOBAaHHE Y4e0OHOro roaa)

| OO11ast xapaKTepUCTHKA
XUMHAYECKHUX 3JIEMEHTOB U
XUMHUYECKUX peaKIuii

10

1

®dopmbl: IBpUCTHYECKas Oecena, paboTa B mapax, HHAWBUyaTbHAsS
pabora.
[TaTpuoTudeckoe BoCIUTaHKE

da3a NOCTAHOBKHU M pelIeHUus y

YeQHBIX 32124

1 MeTtanibsl

17

1

dopmbl: 3BpHCTHYECKas Oecella, UCCle10BaTeNbCKas IesTeIbHOCTb,
BUpTYyaJbHas 3KCKypcusi, paboTa B mapax, pabora B TpyIinax,
WHAMBUyallbHas paboTa.

Bocnuranne 0TBETCTBEHHOTO OTHOLIEHHS K CBOEH U 4yKOU
6e30macHOCTH, naTpruoTu3Ma. @opMHpOBaHUE TOTPEOHOCTH B




Pazn| Tema Komuyec [B Tom  |B Tom uncne |Peanusanuu BocnuTaTeIbHOTO MOTEHIIMANA YPOKa (BUIBI 1 POPMBI
el TBO qucie, |MPaKTHYECKHUX |IesITeIbHOCTH)
4acoB  |KOHTp. |palot
pao.
9KOJIOTUH JTIoMa, ycTaHoBoK 302K, mpodeccnonanbHOTo
CaMOOIIpeIeJIEHUS
111 |Hemeramibl 28 1 2 @dopMmbl: 3BpHCTHYECKas Oecelia, UCCIeI0BaTeNbCKas AeSTEIbHOCTD,
BUpPTYyallbHasl 3KCKypcus, paboTa B napax, padora B rpymnmnax,
WHAMBUyallbHAs paboTa.
Bocnuranue 0TBETCTBEHHOI'O OTHOLIEHUS K CBOEH M UyXKOH
6e3onacHocT. DopmupoBaHue NOTPEOHOCTH B IKOJIOTUH JIOMA,
ycraHoBoK 30K, mpodeccruoHambHOro caMooIpeIesIeHUs
IV |IIpoekTHas neATeNbHOCTD |3 ®opmbl: rpynmnosast padoTa.
o0yyaromuxcs dopmupoBaHUe MOTPEOHOCTH B CAMOPETYJISALUU, CAMOPeaTH3aLH
PedaexcuBnasn ¢aza
V  |O06o0mmenune 3HaHUH TIO 10 2 ®opMbl: HHANBHTyaIbHAS padoTa.
XMMHU 32 KypC OCHOBHOM dopmupoBaHue MOTPEOHOCTH B CAMOPETYJISALIUU, CAMOPEATH3aLH
IIKOJIBI.
[ToaroroBka k
roCyJJapCTBEHHOMN
WTOTOBOM aTTECTALINU
(THUA)
Hroro 68 5
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHME 8 KJIACC (6a30Bblii YpOBeHb)

Nenn
/i

Tewma, Bug/Tun ypoka

OCHOBHBIE 3JI€MEHTBI

IIpakTueckas 4actb
CoJlepKaHus

Beenenue (54)

Juunocmmuute pezynomamul DA3A SAITYCKA (COBMECTHOE
0ceoeHus memovl: 3HaAaHUE INPOEKTUPOBAHMUE u

OCHOB 3/10pOBOIo o0pa3a INNIAHUPOBAHUE YYEBHOI'O I'OA)
“KH3HH U 310POBbE

cOeperaoummx TeXHOJIOTHIi;

IKOJI0THYeCcKOe CO3HAHUE;

TOTOBHOCTH M CIIOCOOHOCTD K

PaBHONPABHOMY

COTPYAHUYECTBY, K

CO0JII0IEHUI0O HOPM U

TPpeOOBAHMH IIKOJIbHOM

JKM3HHU
1. |BBOxHBIN HHCTPYKTAXK IO MPaBHIAM TEXHUKU BBOIHBIN HHCTPYKTAXK 1O JH.” Mopenu (uapocrepxuessie 1 CTroapra —
6e30macHOCTH. XMMHUS — HayKa O BELIECTBaX, UX IIPaBUJIaM TEXHUKH bpurieba) pa3in4HbIX HIPOCTHIX M CIOXKHBIX
CBOICTBAX U MPEBPAIICHUAX (6600HbIIL) 0€301acHOCTH. BeniecTs. Komtekuus cTeksHHON
XHUMHS KaK 4aCTh XuMH4ecKkoy nocyael. Komneknus marepuanon
€CTECTBO3HAHUS. Y W3JI€JIMI U3 HUX HAa OCHOBE AJIFOMHUHMUS.
XuMmus — Hayka o BemectBax, |JI. 1. CpaBHeHne CBOMCTB TBEPABIX
UX CTPOEHUU, CBOMCTBAX U KPUCTAJUIMYECKUX BEILECTB U PaCTBOPOB.

MpEBpALLCHUSAX. ATOMBI U
Moutekybl. [IpocTeie
BeniecTBa. ClI0)KHbIE
BemlecTBa. Habmonenue,
ONMCaHuE, U3MEPEHUE,
skcriepuMeHT. CBOMCTBA
BEIIECTB, (hOPMBI
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

CYHICCTBOBAHHUA XUMHUYICCKUX
2JIEMEHTOB. MoaenupoBaHue.
[ToHsATHE O XUMUUECKOM
aHaJu3e U CUHTE3e

[IpeBpamenus BemecTs. Posib XuMuM B )KU3HU
YEJIOBEKA (U3YueHue H08020 Mamepuana)

Xumnueckas peakuus. Pois
XMMUH B )KU3HU YEJIOBEKA.
Xemodrus u xemopoous.
HcTopusi BOBHUKHOBEHUS U
Pa3BUTHS XUMHU

. B3zaumoneiictBue Mpamopa ¢ KUCIOTOU U
IIOMYTHEHHUE U3BECTKOBOU BOIBI.

JI. 2. CpaBHEHHE CKOPOCTU UCTIAPEHUS BOJIBI,
0JIEKOJIOHA ¥ 3TUJIOBOTO CIIUPTA C
(GUIBTPOBANBHOM OyMary.

[lepuomuyeckas cucreMa XUMHUECKUX JIEMEHTOB.
3HAKU XUMUYECKUX IIEMEHTOB (KOMOUHUPOBAHHDIII)

XHUMHUYECKUH 37eMEHT. SI3bIK
XHMHH. 3HAKU XUMHUYECKUX
anemeHToB. [lepnoanueckas
cUCTEeMa XUMHUYECKHX
anemenToB M. . Menneneena.
['pynnel u nepuoasl.
IIpoucxoxaeHue Ha3BaHUN
3HAKOB XUMHYECKIX
3JIEMECHTOB

Tabmuma «Ilepromnueckas cucrema
XUMHUYECKHUX DJIIEMEHTOB MeHaeIeeBa

Xumnueckue Gopmyibl. OTHOCUTEIbHAS AaTOMHAs U
MOJIEKYJISIpHAsi Macca (YceoeHue Hagblko8 U YMeHUll)

Xumuueckue GopMyIbl. 3aKOH
IIOCTOSIHCTBA COCTaBa.
KauecTBeHHBII 1
KOJIMYECTBEHHBII COCTaB
BCIIECTBA.

Brruncienne oTHOCHTEIIFHOM
MOJIEKYJIIPHON MacChl
BellecTBa 1o Gopmyie.
Brraucnenne MmaccoBoii 101U

Tabmuna «[lepuoanueckas cucrema
XUMHUYECKUX DJIEMEHTOB MeHieieeBa»
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

3JIEMEHTA B XUMHUYECKOM
coenuHeHnn. AToMHasd
€IMHUIIA MaCChI

MaccoBast 107151 3JIEMEHTa B COCTUHCHUN
(npoOyKmueHbwiii)

Brraucnenune MaccoBo 10U
3JIEMCHTA B XUMHYECKOM
COC/IMHEHUU; YCTAHOBJICHHE
npocreiei GopmMyIibl
BEIIECTBA I10 MACCOBBLIM JIOISAM
3JIEMCHTOB

KapTO‘IKI/I C 3alaHUAMU

ATOMBI XUMHYECKHX 3J1eMeHTOB (10 1)

Juunocmmuute pezynomamol
0C80€HUS meMbl: TOTOBHOCTh
U CIIOCOOHOCTH K
BBINIOJIHEHHIO NIPaB U
00s13aHHOCTEeH YYCHUKA;
ONTHMH3M B BOCHIPUATHH
MHPAa; NOTPeOHOCTH B
CaMOBBIPAKEHUH U
caMopeau3alum,
COLHAJILHOM NPHU3HAHUM;
OpPHEHTAIUAA B 0COOEHHOCTAX
COLMATbHBIX OTHOIIEHU 1
B3aMMO/IeliCTBUH

DA3A IOCTAHOBKHU U PEHIEHUA
CUCTEMbI YYEBHbBIX 3ATAY

OcHOBHBIE CBEICHHS O CTPOCHHH aTOMOB. V30TOMbI
KaK pa3HOBUHOCTH aTOMOB XUMHUYECKOTO JICMEHTA
(u3yueHue H08020 Mmamepuana)

Crpoenue atoma. Snpo
(MIpOTOHBI, HEUTPOHBHI,
AEKTPOHBI). Jloka3aTenbCcTBa
CJIO)KHOCTHU CTPOEHUS aTOMOB.
OmnsiThl Pesepdopra.

I[. Mogenu aTOMOB XMMHUYECKHX 3JIEMEHTOB.

JI. 3. MonenupoBaHue npuHIuUna 1eHCTBUS
CKaHHUPYIOIIETO MUKPOCKOTIA.

Tabmuua «Ilepuonuueckas cucrema
XMMHUYECKHX 3JIeMEHTOB MeH ieneeBay
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
W3oronsl. SnepHbie mpoLecchl
7. | Dnekrponsl. CTpoeHUE IEKTPOHHBIX 000JI0UEK CtpoeHue IeKTPOHHBIX Tabmuna «Ilepuoanueckas cucrtema
aTOMOB XMMHUYECKUX JIEMEHTOB (KOMOUHUPOBaHHBIL) | 000JI0UEK aTOMOB JIEMEHTOB | XMMHUYECKUX 3JIEMEHTOB MeHaeneena
1-20 ITepuoanueckoii
cucremsl [. . Menaeneesa.
OcobeHHoCTH OOJIBIINUX
MEepPHUOJIOB
8. |Ilepmommyeckas cucreMa XMMHUYSCKUX 37eMeHTOB U | [lepuoandeckuii 3aKoH u [Tepuonuueckas cucreMa XUMHYECKHAX
CTPOCHHE aTOMOB (uccredo8anue u peghiekcust) [ICXD. I'pynnsl 1 nepuoasl. | anmemenToB . Y. MenpeneeBa B pa3inuHbIX
Crtpoenue atoma. [IpocTeie bopmax
BemectBa (Me u HeMe)
9. |HonHHas XUMHYECKas CBS3b (VPOK-NPAKMUKYM) Honnast XuMu4ecKast CBsI3b.
Bonoponnas cBs3b
10. |KoBasieHTHas1 HEMOJISIpHAs XUMUYECKasl CBS3b KoBanentnas HenonspHas
(u3yuenue HO8020 Mamepuaia) XUMHUeCcKas cBA3b. KpaTHOCTB
CBSI3M, JUTHHA CBSI3H.
DNEKTPOHHBIE U CTPYKTYpPHBIE
bopMmyIbI
11. | KoBaneHTHas MOJSIpHAS XUMAYECKAs CBS3b KoBanentnas monsipHast JI. 4. VzroToBrieHne MOJIeNIe MOJIEKYIT
(npoOyKmueHbwiii) XUMHUYECKAs CBS3b. OMHAPHBIX COCTMHEHUM
DAEKTPOOTPUIIATENIEHOCTD
12. | Meramudeckas CBsI3b (KOMOUHUPOBAHHbIIL) MerTannudeckas CBA3b N3rotoBnenune Moaenu, WILTIOCTPUPYIOLIEH
CBOICTBA METANTMYECKOM CBSI3U
13. |O60061eHNE U cUCTEMAaTHU3alUA 3HAHUH 10 TEME O00011IeHNE U CUCTEMATU3ALHS

«ATOMBI XUMHYECKHUX DJIEMEHTOB) (ypOK-

3HAHUH 10 TeME «ATOMBI
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Nonr OCHOBHBIE 3IEMEHTHEI
Tema, Bun/Tun ypoka IIpakTueckas 4actb

/i COJICpIKaHUs

NPaAKmMuKym) XAMHUYECKUX DJIEMEHTOBY»
14. | O6006I1IeHNE U cUCTEMATHU3ALMS 3HAHUN 10 TEME O00011IEHNE U CUCTEMATU3AIUS

«ATOMBI XUMHUYECKHX IJIEMEHTOBY (YPOK- 3HAHUH 10 TEME «ATOMBI

NPAKMuKym) XUMHUYECKHUX DJIEMEHTOBY
15. |Kontponbnas padora Ne 1 o Teme «ATOMBI ITpoBepka 3HaHUM, yMEHUHN U

XUMHYECKHX 3JIEMEHTOBY (KOHMPOIb, OYeHKA U
KOppeKyus 3Hanuii)

HAaBBIKOB o6yqa}om1/1xc51 10
TeMe «ATOMBI XUMHYSCKHUX
9JICMCHTOB»

IIpocrtbie BemecTBa (7 4)

JIuunocmmuuie pezynomamul
0C60eHUs membl: 0CO3HAHHE
CBOMX TPYAHOCTEH U
cTpeMJleHHe K UX
MPeoI0JIeHNIO; TPOsIBJIEHUE
CIIOCOOHOCTH K CAMOOLIEHKE
CBOMX JIefiCTBUI, NOCTYNIKOB,
OCHOB COIIHAJILHO-
KPUTHYECKOT0 MbILILJICHUS ;
TOTOBHOCTD K
PABHONIPABHOMY
COTPYAHMYECTBY; YBaKeHH e
JIMYHOCTH U ee T0CTOMHCTBA;
TOTOBHOCTD M CIIOCOOHOCTD K
BBITIOJIHEHH ) MOPAJIbHBIX
HOPM B OTHOIIIEHUH
B3POCJIbIX H CBEPCTHUKOB B
1IKO0JI€e, I0MAa, BO
BHeY4eOHBIX BUIAX
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
AeATEeJIBLHOCTH;
¢popmupoBanue
NO03HABATEJLHbIX HHTEPECOoB,
HHTE/UIEKTYAJIbHBIX U
TBOP4YECKHUX CIOCOOHOCTEH
00y4arIuXxcs
16. |IIpocTeie BemecTBa METAILIBI U HEMETAIUTHI (u3yueHue | [IpocThie BemecTBa — . OGpa31ibl METaIOB.
H08020 Mamepuana) metaibl. [IpocTeie BemectBa | JI. 5. O3HakoMIeHHE ¢ KOJUIEKIIUEH METAIIJIOB
— HEMeTaJUIbl. AJUTOTPOIHUS . Tlonydyenne o30Ha. OOpa3Isl OIOTO U
ceporo oJoBa, 6eroro u kpacHoro ¢gocdopa.
JI. 6. O3HaKOMJIEHHE C KOJIEKIIHUEN
HEMETAIIJIOB
17. | KonmdgectBo BemecTBa. Mok, MossipHas macca KosmmuectBo BemectBa, monb. | l. HekoTopsie MeTauibl 1 HEMETAIUIbI C
(KOMOUHUPOBAHHDIIL) Monsipaast macca. [locTosiHHas |KonuuecTBOM BellecTBa 1 MoJb
ABorajipo, KUJOMOJb,
MUJLTUMOITb
18. | MomnsipHBIii 00beM Ta3000pa3HBIX BEIIECTB Mounsipabiii 00BeEM. . Monsipublilt 00beM ra3000pa3HbIX BEIIECTB
(npodykmueHulii) MunnumosspHbIi 1
KUJIOMOJISIPHBIN 0ObEMBI Ta30B
19. | Pemenwue 3amau o dpopmyiie (ucciedosanue u KonuyecTBo BemecTna. Tabnuiml ¢ hopmynamu
pedhnexcus) Mounsipaast Mmacca. MossipHbIT
o0peM
20. | Pemenue 3ama4 o hopmyiie (uccredosanie u KonuyecTBo BemiecTna. Tabnuipl ¢ hopmynamu
pedhnexcus) Monsipaast Mmacca. MossipHBIT
o0BveM
21. |O000O1eHne U cucTeEMaTU3aIMs 3HAHUN 110 TEME O00011IEHNE U CUCTEMATU3ALUS
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

«IIpocTeie BemiecTBa» (YpoK-npaKmuKkym)

3HaHu# no teMe «lIpocteie
BEILECTBA»

22,

KonTtponbhas padora Ne 2 mo Teme «IIpocTsie
BEIIECTBA» (KOHMPOIb, OYEHKA U KOPPEeKYUs 3HAHU)

[IpoBepka 3HaHUM, YMEHUMN U
HABBIKOB 00yYarouxcs mno
teme «lIpocThie BemiecTBay

CoenquHeHHs] XUMHYECKHX 3j1eMeHToB (16 1)

JIuunocmmuute pe3ynromamol
0C60eHUs membl: NTPUHATHE U
OCBOCHHE COLHATBLHOM POJIH
o0y4aomerocsi; BBIpadboTka
B IIPOTHBOPEYHBBIX
CHUTyalMsAX NPaBHJI
noBeeHusl,
CIOCOOCTBYIOIIIMX
HEHACHJIbCTBEHHOMY H
PABHONIPABHOMY
NPEOI0JICHUI0 KOH(JINKTA;
YCTOMYHBBII
NMO3HABATEJILHBIN HHTEPeC U
CTAHOBJICHHE
CMBICTI000pa3yIoIeH
(pyHKIMHU M03HABATEJILHOIO
MOTHBA; MOTHBALMSA
o0pa3oBaTe/IbLHOI
AesITeIbHOCTH IIKOJIbHHKOB
HA OCHOBeE JIUYHOCTHO
OPHEHTHPOBAHHOIO MOAX0A

23.

CTeneHb OKHUCIICHUS. BI/IHapHLIC COCIUMHCHUA

IlonsTue o creneHu

TaGJmua ((HepI/IO,Z[I/I‘{CCKaH cucrema
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
(usyuenue Ho8020 Mamepua.ia) okucnenud. Onpenenenue XUMHUYECKHX 3JIeMEHTOB MeH ieneeBa
CTETIEHU OKHUCIICHUS
24. | Crenenp okuciieHus. bBUHapHbBIE COCMHEHUS Cocrasnenue hopmy o Tabmuna «Ilepuoanueckas cucrtema
(usyuenue Ho8020 Mamepuaia CTETNICHU OKUCIICHUS XUMHUYECKHX 3JIeMEeHTOB MeHieneeBa»
25. | Okcuapl. Jleryune BOZOPOAHbBIE COCTUHEHHUS Oxcuppl. ['mapunbt 1. O6pasibl OKCHIOB.
(npoOyKmueHbwiii) JI. 7. O3HaKOMIICHHE C KOJUICKIIUEH OKCHJIOB.
JI. 8. O3HakomiieHrEe cO CBOWMCTBAMU aMMHUAaKa.
JI. 9. KauecTBeHHas1 peakuus Ha YIIIEKUCIBIN
ras
26. | OcHOBaHUS (KOMOUHUPOBAHHDILL) OcnoBanusi. Monsl. Katuons! u | . O6pa3isl ocHoBanuii. KucinotHo-
anuonbl. OnpeaeneHue HIETIOYHBIE HHUKATOPHI U U3MEHEHHE X
XapakTepa Cpebl. OKpPACKH B LLIEJIOYHOM Cpene
Nupukaropel
27. |Kucnotsl (npooykmueHulii) Kucnotel. Onpenenenne J. O6pas1ibl KUCIOT.
XapakTepa CpeJibl. KucnotHo-1menoyHbpie MHANKATOPHI U
WNHaukatopsl M3MEHEHNE UX OKPACKU B HEUTPAIBHOU U
KHMCJIOTHOM Ccpeliax. Y HUBEPCAIbHBIN
UH/IMKAaTOp U U3MEHEHHE ero OKPAaCKU B
pasnuyHbIX cpenax. llkama pH.
JI. 10. Onpenenenune pH pacTBOpPOB KUCIOTHI,
LIEJIOYU U BOJIBI.
JI. 11. Onpenenenune pH nuMoHHOTO 1
s0JIOYHOT0 COKOB Ha Cpe3e IJI0JI0B
28. | Conu Kak MpOM3BOIHBIC KUCIIOT U OCHOBAHUH Comnu. Cocrasnenue popmyn | . OGpasiisl comneit.
(komMOUHUpPOBaAHHUYIIL) 10 CTENIEHU OKHUCIICHUS JI. 12. O3HakomIIeHHe ¢ KOJUIeKIIUEeH conel
29. | Conu xak MpOU3BOIHBIE KUCIIOT U OCHOBaHU# (ypox- |Comu. CocraBnenue Gopmyn | [, Tabnuua pactBopuMocTeit
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb

/i COJICpIKaHUs
NPAKMUKym) 10 CTENIEHU OKHUCIICHUS

30. | OcHOBHBIE KJacChl HEOPTAHUYECKUX BEIIECTB OcHOBHBIE KJIacChl Tabmuua «Ilepuonuyeckas cucrema
(usyuenue Ho8020 Mamepuaia) HEOPraHMYECKUX COSAMHEHUN |XHUMHUYECKUX 3JIEMEHTOB MeHaeneeBay

31. | AMopdHbBIE 1 KPUCTATUINYECKHE BEIIECTBA BemectBa B TBepaoM, xkuakoM |l. Monenu KpucTaJUIMYECKUX PELIETOK
(KOMOUHUPOBAHHDIIL) 1 1a3000pa3HOM COCTOSIHUH. XJIOpUJa HaTpusl, ajiMasa, OKCHUJia yriaepoaa

Kpucrammnueckue u (V).

amopdusie BemecTa. 3akoH | JI. 13. O3HaKOMJICHHE C KOJIJIEKIIMEH BEIIECTB
IIOCTOSIHCTBA COCTaBa. THUIBI | C pa3HBIM THUIIOM KPUCTAJUIMUECKOMN PEIIETKH.
KPUCTATIMYECKUX PELIETOK N3rotoBnenune Mozenelt KpUCTAIUIMYECKUX
(aTomHas1, MOJIEKyJISIpHAS, peleTox

MOHHAS U METaIlJTN4ecKasi)

32. |I[Ipaktuyeckas padora Ne 1. 3HaKOMCTBO ¢ [TpaBuiia pabotsl B mikoapHOM | LlITaTuB, ciupTOBKa, NPOOHpPKA, XUMUYECKUI
nabopaTopHbiM o6opynoBanueM. [Ipasuna Th naboparopuu. JlabopaTopHast | crakaH, Koyi0a, BOJa, MEPHBINA IUITHH]ID,
(uccnedosanue u peghrexcus) nocyzaa u 060pyaoBaHuUe. (dhapdopoBas Jamka

[TpaBuiia 6€30MacCHOCTH.
HarpeBatenbHble yCTpoicTBa

33. |YucTele BemecTBa U CMECH (NpoO0yKmMueHbllL) YucTsle BEECTBAa U CMECH . ITpumepsl YMCTBIX BEMIECTB U CMECEH.
BemtecTB. [Ipuponusie cmecu: | JI. 14. O3HakomiieHne ¢ 00pa31ioM ropHoi
BO3/yX, IPUPOJHBIN Ia3, HIOPOJIbI
He(Th, MPUPOTHBIE BOJIBI

34. |Paznenenue cmeceil. OUnCTKa BEUIECTB (YcBOeHUe Pa3nenenue cMecel BelIeCTB.

HABLIKOB U YMeHUll) OuHnCTKA BEIIECTB.

@unpTpoBaHue. JUCTHILIALMA,
KpUCTAJIJIN3a1sl, BO3TOHKA,
neHTpudyrupoBanme

35. |IIpaktuyeckas pabora Ne 2 «Ouncrka 3arps3HeHHoil | Pa3nenenue cmeceii BemectB. | CMech MOBapeHHOW COJIM C TIECKOM, BOJA,
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
MOBAPEHHOM COJN» (YPOK-NPAKMUKYM) OuucTka BeIeCTB. K0J10a, BOPOHKA, PUIIBTP, CTEKIISTHHAS
@dunsrpoBanue. [IpoBenenne |manodka, CiupToBKa, hapdoposas varka
XUMHUYECKHUX PEaKIU pH
HarpeBaHUU
36. | MaccoBas 1 00beMHast 0151 KOMIIOHEHTOB CMECH MaccoBas noiis
(npoOyKmueHbwiii) PacTBOPEHHOTO BEIIECTBA.
O0ObeMHas 101
37. |Ilpaktuyeckas pabora Ne 3 «[IpurotoBneHue B3BemmBanmue. Bopna, conp, BeCbl, MEpHBINA LIMUITMHAP,
pacTBoOpa € 3aJJaHHO MacCOBOM J0JIEi [IpuroroBneHue pacTBOpOB CTEKJISIHHASI MaJI0YKa, BECHI
PacTBOPEHHOT'O BEUIECTBAY (YPOK-NPAKIMUKYM)
38. | Konrpoabnas padora Ne 3 o teme «CoearHeHUS [TpoBepka 3HaHUMN, yMEHUHN U

XUMHUYECKHX 3JIEMEHTOB) (KOHMPOb, OYeHKA U
KOppeKyus 3Hanuii)

HaBbIKOB 00yYaroumxcs mno
TeMe «CoeTuHEHUS
XMUMUYECKHUX 3JIEMEHTOBY»

HN3menenns, npoucxoasimme ¢ semecrsamu (11 u)

Juunocmmnute pesynomamat
0Cc60enus membl: 0CO3HAHUE
rPaHUIbI COOCTBEHHOIO
3HAHUS U HE3HAHMNS;
MOJIOKMTEIbHOE OTHOLIEHH e
K YYEHHI0, IO3HABATEIbHOMN
AeATeTbHOCTH, KeJIaHue
NpHOOpeTeHUsI HOBBIX
3HAHUM, YMEHMH,
COBEPLICHCTBOBAHHE
HMECIOIIUXCH; YMEHUE
KOHCTPYKTHBHO pa3pelarb
KOH(IUKTBI; (popMupoBanue
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

HEHHOCTHBIX OTHOIIEHU I
APYT K APYrY, YYUTEII0,
aBTOPaM OTKPBITHI U
H300peTeHuil, pe3yabTaram
00yueHus

39.

®dusnueckue sBineHus. Pa3enenue cmeceit (u3yuenue
H08020 Mamepuana)

XUMHYECKask peaKLysl.
YcinoBus U IPU3HAKU
XUMHUYECKHX PEaKIUi.
Krnaccudukanus XuMHIeCKUX
pEeaKIuii Mo NOTJIONICHHUO UK
BBIJICJICHUIO SHEPTUH

. IIpumepsl GU3NUIECKUX SIBIICHHIA:
IUIaBJIeHKE NapauHa; BO3rOHKA Hoaa uin
OEH30IHOI KUCIIOThI; paCTBOPEHUE
OKpAIICHHBIX coyieil; T y3ust TyIIHCTHIX
BEILECTB C TOPALIEH JIAMIIOYKH HAKaJIMBaHUs

40.

3aKOH COXpaHECHHSI MACChI BEIIECTB. XUMHUCCKHC
YpaBHEHUS (YCBOEHUE HABLIKOG U YMEHUIL)

CoxpaHeHHe MacChl BEIIECTB
IIpU XUMHUYCCKUX PCAKIIHAX.
YpaBHEeHHE U cXema
XHUMUYECKON peaKIuu

41.

CocraBreHre ypaBHEHUN XUMUYECKUX peaKuil
(KOMOUHUPOBAHHDILL)

YpaBHeHHE U cxema
XAMHYECKON peaKkuu

Kaprouku ¢ 3aganusamu

42.

PacueTsl M0 XMMUYECKUM YpaBHEHUSM (Ucciedo8anue
u pegnexcus)

Bbruucnenus no XuMmu4ecKum
yYpaBHEHMSIM Macchl, 00bemMa
WJIN KOJINYECTBA OHOIO U3
MPOJYKTOB PEAKIUU 110 Macce
MCXOJHOIO BEHIECTBA

3agauHUKH

43.

Peaknnn paznoxenus. [lonarue o ckopoctu
XUMUYECKON PEAKIINU U KaTaau3aTopax
(npodyKkmueHuwlil)

Peakuuu paznoxxeHus.
[Tonyuenue kucnopona.
[TonsTHE O CKOpPOCTH
XUMHUYECKUX PEAKIIUM.

. Tlonyuyenue ruapoxcuaa meau (II);
pa3oKeHue nepMaHraHara Kajius;
pasNoKeHUE MEPOKCUIA BOJOPOIA C MOMOILBIO
JMOKCHa MapraHila ¥ Karajas3bl KapTodens
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
Karanuzatopsl. epMeHTbI WU MOPKOBU
44. | Peaxuuu coenuHenus. Llenouku nepexoos Peakuuu coenHeHus. JI. 15. Oxucnenue Meau B IJIaMEHU
(KOMOUHUPOBAHHDITL) Karanutnueckue u CIIUPTOBKHU WJIU TOPEJIKU
HEKaTAIUTUYECKUE PEaKIUHy,
o0paTtumble 1 HEOOpaTUMbIE
peakiuu
45, |Peakuuu 3amenteHus. Psa akTHBHOCTH METaJIOB Peakiuu 3amemenus. O6ue | 1. B3zaumopelictBue pa30aBiIeHHBIX KUCIIOT €
(uccrnedosanue u peghriexcusi) XUMHUYECKHUE CBOWCTBA MeETaJJIaMH.
METaJIJIOB: pEaKLUu € JI. 16. 3amenienue Meau B pacTBOpE XJIopuaa
KHUCJIOTaMU, COJISIMH. Psif meu (I1) sxenezom
HaIpsKEHUN METalIOB
46. |Peaxiuu oomena. [IpaBuino beprome (uzyuenue Peaknu oomeHa . PactBopenue runpokcuaa meau (11) B
H08020 Mamepuaa) KHCIIOTaX; B3aumo/iercTeue okcuaa meau (1)
C CEpHOM KHUCIJIOTOM NpU HarpeBaHUU
47. | Tumbl XUMHUYECKUX PEAKIUi Ha IPUMepPe CBOMCTB Knaccudukanus XuMuaeckux
BOJIBI (YCBO€HUE HABLIKOG U YMEHULL) PEaKIIHii M0 MPU3HAKY «UHCIIO
Y COCTaB UCXOJIHBIX BEIIECTB U
MIPOJIYKTOB peakuun». Boaa u
ee cBoicTBa. I'maponus
48. | O6o0mEeHne 1 cucTeMaTH3aIs 3HAHUH 110 TeMe [TpocTeie U CIIOKHBIE

«Knaccel Heoprannueckux BemecTB. THUIbl
XUMHYECKHUX PEAKIUID (KoMNIeKCHOe NPUMeHeHUe
3HAHUU, YMeHUll, HABbIKOB)

BEIIleCTBa.
OCHOBHBIE KJIaCChI
HEOPraHWYECKUX BEIIECTB.
XUMHUYECKUE PEAKIIUH.
Knaccudukanus XuMuaecKux
pEeaKUurii 110 YUCIY U COCTaBY
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Nert OCHOBHBIE 3JIEMEHTBI
Tewma, Bun/Tun ypoka [IpakTrueckas yacTb
/i COJICpIKaHUs
HCXOJIHBIX U MOJTYYEHHBIX
BEILECTB. Y PaBHEHUS
XUMHUYECKHUX PEeaKIHii
49. |KonrtponbsHas pabora Ne 4 o teme «V3MeHeHuUS, IIpoBepka 3HaHMI, yMEHUN U

IPOUCXOISIINE C BEUIECTBAMUY (KOHMPOIb, OYEHKA U
KOppeKyusi 3HaHutL)

HaBBIKOB 00YJarOIuXcs 10
TeMe «3MeHeHus,
IPOUCXOJIAIINE C
BEILIECTBAMI

PacrBopenue. PacrBopbl. Peakuuu HOHHOTO
00MeHa M OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaxkuuu (16 4)

Jluyunocmmuule pezyibmamot
0CBOCHUS MeMbl:
npuodpereHue MOTHBALIMHU K
npoiueccy o0pa3oBaHus;
NpU3HAHME HEHHOCTH
30POBbS, CBOECI0 ¥ APYrux
JI0eii; TOTOBHOCTD H
CIIOCOOHOCTD K
PaBHONPABHOMY
COTPYAHMYECTBY, YYACTHIO B
HIKOJbHOM CaMOYNIPaBJICHUM
B IIpe/iesiax BO3PacTHBIX
KOMIIeTeHIUH (1eKYpPCTBO B
LIKoJIe U KJjacce, yyacTue B
JETCKHX H MOJIOJAEKHBIX
001IeCTBEHHBIX
OpPraHu3auMsX, HIKOJbHbIX H
BHEIIKOJILHBIX
MepOnpHUATUSIX
NMPOCOLHUAJIBHOI0 XapaKTepa)
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Nen OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
50. | PacTBOpenune kak GU3NKO-XUMHUECKHUI MpoIece. PacTBOpUMOCTB BELIECTB B [ICXD, Tabnuua pacTBOPUMOCTH
PacTBOpUMOCTb (U3yUeHUe HOB020 Mamepuana) BOJIE.
dusnueckas U XUMUYECKast
TeopHst pacTBOpoB. ['uapatel u
KPHUCTaJNIOTHIPATHI.
HacelenHbie, HeHACHIIIEHHBIE
U TEPECHIILEHHBIE PACTBOPbI
51. | DAEeKTPOIUTHI U HE-3JEKTPOIUTHI (YC8OEHUE HABLIKOG | DIEKTPOIUTHI U JL. VcnipiTaHKe BeIecTB U UX pacTBOPOB HA
u ymeHuii) HEDJICKTPOJIUTHL. MexaHnu3m AJIEKTPOIIPOBOTHOCTH
O/1, crenens D/1, cunbHbIC U
cy1a0ble 3JEKTPOIUTHI
52. | OcHOBHBIE MTOJIOKECHUS Teopuu D] DIIEKTPOTUTHIECKAS . 3aBUCUMOCTB 3JIEKTPOIIPOBOTHOCTH
(KOMOUHUPOBAHHDIT) JUCCOLMAIus KUCIOT, YKCYCHOM KUCJIOTBI OT KOHLIEHTPALHH.
1iesa04el u coseil B BOJHBIX JIBI>KEHME OKPALIEHHBIX HOHOB B
pactBopax. Monbl. KaTHOHBI M | 3JIEKTPUYECKOM I10J1e
aHHOHBI. VIOHBI IpOCTHIE U
CJIO’KHBIC, TUAPATHPOBAHHBIC U
HETUAPATHPOBAHHBIC HOHBI
53. |MonHbIe ypaBHEHUS (MpOOYKMUGHDbILL) Peaxiun noHHoro ooMeHa. JI. 17. B3anmozeiicTBue pacTBOPOB XJIOpHA
Peakuus HelTpanuzanuu HaTpus U HUTparta cepedpa
54. | KuciioTsl B CBETE IEKTPOIUTHUSCKOMN nucconmanud, | Kucmorsl. Dnekrpomurndeckas |JI. 18. [Tomydenne HepacTBOPUMOTO

UX KJaccu(uKalus, CBOMCTBa (KOMOUHUPOBAHHDILL)

JACCOLMAIUs KUCIOT. Peakiun
HOHHOT'0 OOMEHa.
Onpenenenne xapakrepa
cpensl. MaaukaTtopsl. Psin
HANPSDKEHUH METalIoB

TUAPOKCH/IA U B3aUMOJICHCTBUE €TI0 C
KHCJIOTaMHU.

JI. 19. BzaumonencTBue KUCIOT C
OCHOBAHUSIMMU.

24




Nent OCHOBHBIE 2JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
55. | Kucnotst B cBete TO/], nx knaccudukanus, cBoiicta | Kuciorsl. Dnekrponmurudeckas |JI. 20. BzanmoaeiicTBie KUCIOT ¢ OKCUAAMH
(uccrnedosanue u peghrexcust) JIMCCOLMAIMS KUCTIOT. Peakiuu | MeTasos.
WOHHOro oOMeHa. JI. 21. BzaumoelcTBye KUCIOT C METAJIIaMMU.
OnpeneneHue xapakrepa JI. 22. B3aumoieiiCTBUE KUCIIOT C COJISIMU
cpensl. MaaukaTtopsl. Psn
HaIIpSHKEHUN METaJlIOB
56. | OcHoBanus B cBete TD/I; ux Kimaccudukanms, OcHoBaHUsL. JI. 23. B3anMoeiicTBHE HIENOUEH C
CBOICTBA (U3yueHUe HOB020 Mamepuaia) DIIEKTPOJIUTHYECKAS KHCIIOTaMH.
JIACCOIHMAITNS IIEIOYCH. JI. 24. B3aumoieiicTBHE MIeI04eii C OKCHIaMHU
Ornpenenenue xapakrepa HEMETAJJIOB
cpenbl. Unnukaropel. Peakiun
HOHHOT0 OOMEHa
57. |OcHoBanus B cBete TO/I; ux kimaccudukamms, OcHoBanus. JI. 25. B3aumopelicTBHE ICIOYEH ¢ COIIMMU.
CBOIICTBa (VpOK-npakmuxym) DNEeKTpOIUTUYECKAs JI. 26. [Tonyuenue u cBoMCTBa
JHUCCOLHAIUS IICI0YCH. HEPACTBOPUMBIX OCHOBAHUI
Ornpenenenue xapakrepa
cpensl. MaaukaTopsl. Peakunn
MOHHOTO OOMEHa
58. | Oxcupl, ux knaccudukanus, Oxcuapl. OKCUIBI JI. 27. BzanmoaelcTBHE OCHOBHBIX OKCHIOB C
CBOMCTBA(NpOOyKmMuEHbILL) HecoJieo0pasyronue u KHCIIOTaMHU.
coJieo0Opaszyromme JI. 28. B3zaumoseiicTBre OCHOBHBIX OKCHUJIOB C
BOJIOM.
JI. 29. B3aumoieiicTBHE KUCIIOTHBIX OKCUIOB
C IIeI0YaMH.
JI. 30. B3aumonelicTBre KUCIOTHBIX OKCHIOB
C BOJIOM
59. |Conu B cBere TO/I, MX CBOWCTBA (U3yUeHUe HOBO2O Conu. DnexTpoauTryeckas JI. 31. B3aumoneiicTBre cojiei ¢ KUCIOTaMu.
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
Mamepuana) nuccormanus coneit B Boaubix |JI. 32. B3aumopeiictBue cosei ¢ mienoyamu.
pactBopax. Pan nanpsoxenuit | JI. 33. B3aumogeiictBue coseii ¢ cossimu.
MeTaiyoB. CoJId KUCIIbIE U JI. 34. B3aumoieiicTBUE pacTBOPOB COJIEH €
OocHOBHbIe. Jlucconuarus MeTaJlJIaMH
KHUCJIBIX U OCHOBHBIX COJIEHN
60. |['eneTrueckas cBI3b MEX1Y KJIacCaMU OcHOBHBIE KJIacChl
HEOPraHUYECKUX BEIIECTB (KOMOUHUPOBAHHDILL) HEOPraHMYECKUX BEIIECTB
61. |[Ipaktuyeckas padora Ne 4. BeIroHEHHE OTIBITOB, BeltoniHEHUE OIIBITOB, ComnsiHast ¥ cepHast KUCIIOTbI, TUAPOKCU]
JEMOHCTPUPYIOIINUX T€HETUUYECKYIO CBSI3b MEXKY JIEMOHCTPUPYIOIIHNX HaTpUs, JTAKMYC, OKCHJT MEH, KEJIC3HbIN
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCIMHEHUN |TeHETUYECKYIO CBSI3b MEXKAY  |TBO3/b, Cylb(haT Meau, CIUPTOBKA, CITMYKH,
(Ypox-npakxmuxym) OCHOBHBIMH KJIaCCaMU KapOOHAT KalblIMs, U3BECTKOBAs BOJa
HEOPraHUYECKUX COECIUHEHUI
62. | OKUCIIUTETHPHO-BOCCTAHOBUTEIIBHBIE PEAKITHN Krnaccudukanus peaknuii mo | 1. B3aumoeiicTBre HKA C CepOid, CONSTHOM
(usyuenue HO8020 Mamepuaia) HU3MEHEHUIO CTCTICHH kucioTor, xinopugaom menu (I11). 'operue
OKHCJICHUS: OKUCITUTEIbHO- Mmaruus. B3aumopeiictBue Xi1o0pHOH U
BOCCTAHOBUTEJIbHBIE PEAKIIMU. | CEPOBOJAOPOIHON BOABI
OxucnuTenb, BOCCTAHOBUTEIb
63. | YnpakHeHUs! B COCTaBJICHUU OKHCIUTEIBHO- Knaccudukanus peakiuii mo | 3agaqyHuku
BOCCTAHOBUTENBHBIX PEAKIUN (VPOK-NpaKmuxym) M3MEHEHUIO CTEIIEHU
OKHCJICHUS: OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
Okucnurenb, BOCCTAaHOBUTEb
64. | CBoiicTBa MPOCTHIX BEMIECTB — METAJIOB U CBolicTBa IPO-CTHIX BELECTB —

HEMETaJIJIOB, KHUCIIOT, cojiek B cBeTe OBP
(KOMOUHUPOBAHHDIIL)

METaJIJIOB M HEMETAIIIOB,
KHMCJIOT U COJIEH B CBETE
OKUCIIUTENHbHO-
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ

65.

CBoiicTBa IPOCTHIX BEIIECTB — METAJUIOB U
HEMETaJUIOB, KMCJIOT, cojieii B cBete OBP (usyuenue
H08020 Mamepuana)

CBolicTBa IPOCTHIX BEIIECTB —
METAJUIOB U HEMETAJIOB,
KUCJIOT U COJIeH B CBETE
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKLuil

HUTorosoe noBropeHue, 1eMOHCTPALUS JTHYHBIX
AOCTHKeHU I o0yuyarommxcs (3 1)

Jluunocmuvie pe3ynbmamol
0cBoeHUs: membl. TIPOSIBIICHUE
ITOJIOKUTEIIBHOTO OTHOLICHUS
K YpOKaM XMMHH; OLICHUBAHUE
CBOCH y4eOHOI NesTeIbHOCTH,
[OHMMAaHNE IPUYUHBI yCIIeXa B
HEl; yMEHUE BECTU JUAJIOT Ha
OCHOBE PaBHOIIPABHBIX
OTHOLICHUH U B3aMHOT'O
yBa)K€HUsI; YOXKIEHHOCTh B
BO3MO>KHOCTH TTO3HaHUS
IPUPO/IbI, B HEOOXOIUMOCTH
pa3yMHOI'O UCIIOJIb30BaHUS
JOCTHKCHUHN HAYKU U
TEXHOJIOTWH JIJIs JAJIbHEUIIIETO
Pa3BUTHS YEJIOBEYECKOTO
o011ecTBa, yBa)KeHUE K
TBOPLIAM HayKH, OTHOLLIEHUE K
XUMHH KaK JIEMEHTY
0011e4eI0BeYeCKOl KyIbTyphI

PE®JIEKCUBHAS ®A3A

66.

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110 Kypcy 8

O00011eHHE U CUCTEMATU3ALMS

33)18.‘-IHI/IKI/I, KapTO4YKH C 3aJaHUSAMU
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Nert OCHOBHBIE 3JIEMEHTBI
Tewma, Bun/Tun ypoka [IpakTrueckas yacTb
/i COJICpIKaHUs
KJIacca, PeIlIeHUEe PacCueTHBIX 3a1a (YpPoK- 3HaHUH Mo Kypcy 8 Kiacca,
NPAKMUKym) pelIeHUE pacueTHBIX 3a7a4
67. |O6o0mEeHrne U cucTemMaTu3anus 3HaHui 110 Kypcy 8 | O0o0ienue u cucreMaTu3anys | 3aJauHIK|, KApTOYKH C 3aJaHASMHU
KJIacca, pelIeHne pacyeTHbIX 3a/1a4 (KOMHIIEKCHOe 3HaHUU 1O Kypcy 8 Kiacca,
npumeHeHue 3HaHUtl, YMeHuUll, HA8bIK08) pelIeHUE pacueTHBIX 3a7a4
68. | Mtorosas KOHTpoOJIbHAS paboTa U ee aHaIn3 IIpoBepka 3HaHMI, yMEHUN U

(KOHMPOJIb, OYeHKa U KOppeKyusl 3HaAHUIL)

HaBBIKOB O0YYaIOIINXCS IO
BCEMY U3YYEHHOMY MaTrepuaiy
Kypca XUMHH & Kjiacca
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHME 9 KJIACC (6a30Bblii ypOBeHb)

Tema, BUJ/TUII YPOKa
I/ A P

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTueckas 4actb

Beenenne. O0mas xapakrepuctuka JIuunocmmusle pe3yiomamaol 0C60€HUA MEMbL:

XHMHUYECKHUX 3JIEMEHTOB H
xumMuyeckux peakumii (10 u)

M0JI0KUTEJIbHOE OTHOLIEHUE K YYEHHIO,
’KeJJaHHe IPUOOPeTaTh HOBbIC 3HAHUSA H
YMEHHSI; 0CO3HAHME CBOMX TPYAHOCTel U
cTpeMJIeHHe K UX NPe010IeHHIO;
NPOsIBJICHHE CITIOCOOHOCTH K CAMOOLIEHKE
CBOMX /IefiCTBHI U MOCTYIKOB;
HPaBCTBEHHO-3THYeCKOe OLIeHUBAHME
YCBaHMBAEMOI'0 COAEPKAHUA; YCTOMYMBBIN
MO3HABATEJILHBII HHTEPEC U CTAHOBJICHHE
CMBICJI000pa3y0IIel (PYHKIUH
M03HABATEJILHOT0 MOTHBAa; MOTHBALIMS
o0pa3oBaTe/IbHOM 1eATeILHOCTH
IIKOJIbHUKOB HA OCHOBE JIUYHOCTHO
OPHEHTHPOBAHHOIO IOAX0/a

®A3A 3AITYCKA (COBMECTHOE
INPOEKTUPOBAHUE "

INTAHUPOBAHUME YYEBHOI'O I'OJA)

1 |BBoaHBII MHCTPYKTaX MO MpaBHIaM
TEXHHUKHU 0€3011aCHOCTH.
XapakTeprUCcTUKa XMMHUYECKOTO
9JIEMEHTA TI0 €0 MOJIOKEHUIO B
[Tepnonnueckoit cucreme /1. Y.
MenneneeBa (6600mbili)

BBOIHBIN HHCTPYKTaX 110 ITpaBUIaM TEXHUKH
0e30MmacHOCTH. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB ITPOCTBIX BELIECTB U
coeIMHeHu, 00pa30BaHHBIX XUMHUUYECKUMHU
3JIEMEHTaMU B IpeJieiax IIaBHbIX HOATPYII U
nepuoioB [lepuonnueckont cucremsr /. 1.
Menneneena

J. Monenu aToMOB 3JieMeHTOB 1—-3-T0
MIEPHOIOB

2 | XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA T10 €T0 MOJIOKEHHUIO B
[Tepunonnueckoit cucreme /1. Y.
Menpeneesa (KoMOUHUPOBAHHDLIL)

IInan XapPaKTCPUCTUKU XUMHUYCCKOI'O 3JICMCHTA.

XapakTepucTHKa 3JIEMEHTa-MeTala.
XapakTepucTHKa dJIEMEHTa-HeEMeTallla
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
3 |CaoiicTBa OKCUIOB, KUCIIOT, Kucnotsslil unu ocHoBHBIN Xapaktep okcuja u |JI. 1. Ilonyuenue ruapokcua LIMHKA U
OCHOBaHUH, cojelt B cBere T/ TUJIPOKCH/IA DJIEMEHTA KaK OTJIMYUTENIBHBIN €r0 | UCCIIEI0BAHUE €0 CBOMCTB
(u3yuenue Ho6020 mamepuana) IIPU3HAK. 3aBUCUMOCTb XUMUYECKUX CBOMCTB
OKCHJIOB U THUJPOKCHJIOB 3JIEMEHTOB OOOYHBIX
noarpynn [ICXD 1. . MenneneeBa ot
CTEIIEHEH OKUCIIEHUS UX aToMOB. [TonsaTue
amgpomepHocmy Ha IPUMEPE OKCUAA U
TUIPOKCHUIA AITFOMUHUS
4 |I'enernyeckue pspl METAIIIOB U I'enernueckue psaapl MeTaiioB U HeMeTawioB. | . Pasnuunbie popmbl Tabnui
HEMETAIUIOB (KOMOUHUPOBAHHDILL) Knaccudukanmss XuMHUueCKUX 3J1€MEHTOB. [Tepuoanyeckoii CUCTEMBI.
[lonsTHE O IEPEXOAHBIX ITIEMEHTAX JI. 2. MonennpoBaHue OCTPOCHUS
Ilepuonnueckoi cucremsl /1. 1. Menaeneena
5 | Xumuueckas opraHu3anus )KMBOW U | XuMHUYecKasi opranuzanus xuBoi u Hexxusoir | [I. Mozenb cTpoeHust 3eMHOro mapa B

HEXKUBOU MPUPOJIBI (U3YUEHUE HOBO2O
Mamepuana)

IIpUPOALI. XUMHUYECKUH COCTaB sapa, MAHTUHU U
3€MHOM KOPHI. XHUMHYECKHUE JIEMEHTHI B
KJICTKAX KUBBIX OPraHU3MOB. MaKpo- u
MHKPOIJICMEHTDBI

MOTIEPEYHOM pa3pese

Knaccudukanus XuMuaeckux
peaxIuil Mo pa3IMYHbIM OCHOBAHUSM
(u3yueHue H08020 mamepuana)

O0600611eHre CBEACHN 0 XUMUYECKUX
peaknusix. Knaccudukanus XuMU4ecKux
peaKHI/IfI 110 pa3JIMYHBIM OCHOBAHHAM: COCTAaBY
Y YUCITY PEarupyronmx 1 00pa3yronuxcs
BEIIECTB, TEIUIOBOMY (D (eKTy, Ha-TpaBJICHUIO,
W3MEHEHHUIO CTENEHE OKUCTIEHHS DJIEMEHTOB,
00pa3yromux pearupyroIrie BeniecTna, gase,
HCIOJIb30BAHUIO KaTaInu3aTopa

JI. 3. 3amenienue menu B pactBope cynbdara
meau (1) sxenezom

[ToHsiTHE O CKOPOCTH XUMUYECKOMN
PEaKIUU (npOoO0yKMUBHDLILL)

Ilonsatue o CKOpPOCTH XUMHYSCKOU pCaknuu.
CDaKTOpLI, BJIMAIOIIUEC HA CKOPOCThb

I[. 3aBHCHMOCTD CKOpPOCTH XUMHYECKOU
pCaKknu:
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

XUMHYECKUX PEAKIUI

a) OT IPUPOJIbl PEATUPYIOLUX BELLECTB;

0) OT KOHLIEHTPAIIMH PEaruPyIOIIUX BEIIECTB;
B) OT IJIOLIA U COIPUKOCHOBEHMUS
pearupyromux BeUeCTB («KUISAIIUN CIOoW»);
') OT TEMIIEPATypPbl pEarupyroIINX BEIIECTB.
JI. 4. 3aBucumocts

CKOpPOCTH XMMHUYECKOH PeakLuu OT IPUPOIbI
pearupyoumx BeIecTB Ha IpuMepe
B3aMMOJEMCTBHSI KUCIIOT C METaJlJIaMU.

JI. 5. 3aBUCHMMOCTb CKOPOCTH XUMHUYECKON
peaKIMy OT KOHLIEHTPALIMH Pearupyronmx
BEILIECTB Ha IpUMeEpe B3aUMOJICHCTBUS [IMHKA
C COJISIHOM KHMCIJIOTOM pa3iInyHOU
KOHIICHTpaL1H.

JI. 6. 3aBUCHMMOCTb CKOPOCTH XUMUYECKON
peaKuy OT IO COIPUKOCHOBEHUS
pearupyromux BEIECTB.

JI. 7. MoaenupoBaHHe «KUIISILETO CIOS».

JI. 8. 3aBuCHMMOCTb CKOPOCTH XUMUYECKON
pEaKIMU OT TEMIIEPATyPhl PearupyoIX
BELIECTB HAa IPUMEPE B3aMOAECHCTBUS
okcuna meau (I1) ¢ pactBopom cepHoit
KHCJIOTHI Pa3INYHON TeMIIepaTyphbl

Karanuzatopsl (u3yuenue Hogo2o
Mamepuana)

Karanuzatops! u karanu3. ITHTUOUTOPEI.
AHTHOKCHIAHTEI

J. 'OMOTreHHBIN U F€TEPOre€HHBIA KaTaJIU3BI.
®epMeHTaTUBHBIN KaTtanu3. IHrubuposanue.
JI. 9. Paznoxenue nepokcuaa BOAOpOIa

¢ moMoInbo okcuaa mapranna (IV) u
KaTaJyassl.
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/a
JI. 10. O6Hapyx)eHue KaTana3bl B HEKOTOPBIX
MUIIEBBIX MPOTYKTaX.
JI. 11. MarubupoBaHue B3anMOICHCTBHS
KHCJIOT C METAJUTAMH, UCTIOJIB3YS YPOTPOIIUH
9 | O0001IEHNE U cUCTEMATH3AINS O000111eH1E U CUCTEMATH3AaIUs 3HAHUN 110

3HAHUM 110 Teme «O01mas
XapaKTEPUCTHKA XUMHUCCKUX
9JIEMEHTOB U XUMHUYECKUX PEAKIIUii»

(ypox-npaxmuxym)

teme «O01as XapaKTepUCTUKA XUMUYECKUX
JIEMEHTOB M XUMHUYECKUX PEeaKLUii»

10

KonTponbnas padora Ne 1 o reme
«O0m1as xapakTepUCTUKa XUMHUUECKHUX
AJIEMEHTOB M XUMUUYECKHUX PEAKIIU»
(KOHmMPOIb, OYEeHKA U KOPPEKYUs
3HAHUIL)

Kontponbnas padota Ne 1 mo teme «O01mas
XapaKTEPUCTUKA XUMUYECKUX AIIEMEHTOB U
XUMHYECKUX PEAKIIUI»

Metananl (17 4)

Jluunocmmuule pe3yiomamol 0C60€HUA MeEMbL:
(¢popmupoBaHue HeJIEBBIX YCTAHOBOK
yueOHOI 1esiTeJIbHOCTH; 3HAHUE OCHOBHBIX
NPUHIUIOB U MPABUJI OTHOUIEHUS K
NPHUpoOAe; MOTPEOHOCTh B CAMOBBIPAXKEHUH U
caMopeaJu3aluy, COUMAJILHOM NPU3HAHNY;
NMO3UTHBHAS MOPAJILHASI CAMOOLIEHKA;
TOTOBHOCTH M CIMIOCOOHOCTH K Y4YaCTHIO B
IIKO0JbHOM CaMOYNIPaBJICHUH B Ipejesax
BO3PACTHBIX KOMIIETEHIUI (1e5KypPCTBO B
LIKOJIe H KJacce, y4acTue B 1eTCKUX U
MOJIOAEKHBIX 0011eCTBEHHBIX
OpraHu3anusX, MKOJbHbIX U BHEIIKOJIbHBIX

D®A3A IIOCTAHOBKHU U PEHIEHUA
CUCTEMBbI YYEBHBIX 3ATIAY
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

MEPONPUATHUAX MTPOCONUATBHOI0 XapaKkTep a)

11

IlonoxeHnue MeTaJlJIOB B
ITepuonnueckoii cucreme /1. U.
MenneneeBa. Obmue pusnyeckue
CBOMCTBA METAIIJIOB (U3)UYEHUE HOBO20
Mamepuana)

Kpatkuii uctopuaeckuii 0630p «Bek MeHbIH —
BEK OpOH30BBIN — BEK YKEJIC3HBII.
XapakTepucTrKa MOJ0KEHHSI SJIEMEHTOB-
MeTtauioB B [Iepuonuyeckon cucreme.
CrpoeHune aTOMOB METAII0B. MeTalinueckue
KPUCTAJUIMYECKHUE PelIeTKH. MeTamndeckas
XUMHUYecKas cBs3b. Pu3nueckue CBOMCTBA
METaJIJIOB MPOCTHIX BELIECTB. Jlerkue u
TSDKEJIbIE METaJUTbl. YepHbIC U IIBETHBIC
MeTasuibl. J[paroieHHble MeTasuibl

12

CmuiaBbl (Yc8oeHue HaBbiKo8 U YMeHUlL)

CrunaBel 1 ux kinaccugukanus. YepHbie
METaJlJIbl: YyT'yHbI U cTajiu. L{BeTHbIE MeTasuIbL:
OpoH3a, 1aTyHb, MEJIbXUOP, AIOPATIOMUHUI.
XapakTepucTuKa CIIaBOB, UX CBOMCTBA.
3HauEHUE BAXHENIINX CIUIaBOB

. O6pa31ibl criiaBoB

13

XUMHYECKHE CBOMCTBA METAIJIOB
(u3yuenue HO8020 Mamepuaia)

BoccranoButenbHBIC CBOMCTBA METAJIJIOB.
BzauMmoaeiicTBHE METAIIIIOB C KHCJIOPOJAOM U
APYIr'uMH HEMCTAJLIaMU

. BzanmonaeicTere MeTaaioB ¢
HEMETaJUIaMH.

JI. 12. B3aumozeiicTBue pacTBOPOB KUCIIOT U

coJiell ¢ MeTaJuIaMu

14

XUMHYECKHE CBOMCTBA METAIIIOB
(mponmomxkenue). P akTuBHOCTH
METAIJIOB (KOMOUHUPOBAHHDIIL)

XapakTepucTrKa OO0IIMX XUMUYECKUX CBONCTB
METaJUIOB Ha OCHOBAaHUU UX IOJIOXKECHUS B PAAY
HanpsDKeHUs B cBeTe npezactaBienus 0o OBP.
[IpaBuna npuMeHeHUs IIEKTPOXUMHUYECKOTO
psila HanpsDKEHUH IPU ONPeIeICHUN
BO3MOKHOCTHU B3aUMOJIEUCTBHS C paCTBOpaMu
KHUCJIOT U coiiel. [TonpaBku k npaBuiiam
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
IIPUMEHEHHUS AIEKTPOXUMHUYECKOTO psJa
HanpsbkeHus. Meramuiorepmus
15 |Metamnsl B mpupoe, odmue crnocoObl | CamopoaHbie MeTauibl. MuHepaibl. Pybr. JI. 13. O3HakomIIEHUE C PYyJIaMH Kele3a.
MOJIyYEHUS] METAJUJIOB (U3)yYeHue Meramtyprus u ee BUbl: IUPO-, TUAPO-, JI. 14. OxpainBaHue IIaMeHH COISIMU
HO8020 Mamepuana) NMEKTPOMETAIUTYprusi. MeTtamioTepmus. LIEJIOYHBIX METAJJIOB
MuKpOOHOIOTHYECKHE METOIBI ITOTyYCHHS
METaJUIOB
16 | OOu1re MOHATHUS O KOPPO3UU Kopposus MeTtanios, criocoObl 3alIUThI

METAJUIOB (U3YYeHlUe HOBO2O
Mamepuana)

METAJUIOB OT KOPPO3UU

17 | lllenouHble METAIIIBI (YCBOEHUE CrpoeHue aTOMOB 3JIEMEHTOB IVIABHOM . OOpa3siibl MENOYHbIX U
HABBIKOB U YMEHULL) OATpyMIbI TepBo# rpynnsl. [llenouynsie LIEJIOYHO3EMEBHBIX METAJUIOB.
MeTaJljIbl — pocThie BemecTsa. Oduue B3anmopeicTBrue HaTpus, IUTUS C BOJIOM.
(u3nyueckre CBOMCTBA LIEIOYHBIX METAJLIOB. B3anmopeiicTBrue HaTpus ¢ KUCIOPOAOM
XHUMHYECKUE CBOMCTBA LIEIIOYHBIX METAJIOB:
B3aUMOJICMCTBUE C IPOCTHIMU BELIECTBAMHU,
BoJ0M. [IprpoHbIE COeTMHEHNS], COAEpKaIUE
IEJIOYHBIE METAJIJIBI, CIIOCOOBI MOTY4EHUS
METaJUIOB
18 | CoenuHEeHMSI METOYHBIX METAJIOB 00630p BaXKHEHIINX COSAMHEHUH IETOYHBIX . B3anmoneicTBre Kamblus ¢ BOJOM.
(KOMOUHUPOBAHHDILL) METaJUIOB: IIEJIOYH, COJIU (XJIOPHUIBL, B3anmMopeiicTBre MarHusi ¢ KUCIOPOIOM.
KkapOoHatsl, cyibdarel, HUTpaThl). [Ipupoausie |JI. 15. BaumoseiicTBue kanblus ¢ BOAOH
COCIMHEHMS 1IEJIOYHBIX METAJIIIOB
19 | O0mrast xapakTepUCTHKA JIEMEHTOB CtpoeHne aTOMOB MIETOYHO3EMETbHBIX . 'openune maruus. Bzaumoerictaue

IaBHOM noA-rpyninsl [ rpymmsl
(vceoenue Hagvlkos U yMeHull)

MeTaju1oB. PU3nyecKkue CBOMCTBA. XMMHUYECKUE
CBOMCTBA: B3aUMOJIECTBHUE C IPOCTHIMU

KalbIUs ¢ BOJIOH (Boda, heHondranenH,
Kanbluii, yamka [lerpn).
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

BEILIECTBAMH, BOJIOM, OKCUAAMH (MarHui,
KaJIBLIUH U JIp.)

JI. 16. Ilonyuenue ruapokcuia KajibLus U
HCCIIE0BAHUE €TI0 CBOMCTB

20

Baxxueiinue coetnHeHN
HIEJI0YHO3EMENbHBIX METAJIIOB
(u3yueHue Ho6020 mamepuana)

Baxkneiinme co-eJUHEHN: OKCUI KaJbLUI —
HeralleHas U3BeCTb, OKCHJI MarHus — jOKeHast
MarHes3usi, THIAPOKCU KalbIus, CoJiu (Men,
MpaMop, U3BECTHSIK, TUIIC, (hocdaTel u ap.).
[IpumeHeHne BaxHEUIINX cOeTMHEHUH. Poib
XAMHUYECKHX DJIEMEHTOB KaJIbLMI U MarHus B
KU3ZHEICSITCIIbHOCTH KUBBIX OPTaHU3MOB

21

AJNFOMHHUH (U3y4YeHUe HO8020
Mamepuana)

Crpoenune atoMa amomunus. Puznueckue,
XMMHMYECKHE CBOICTBA aIIOMUHUS:
B3aUMOJICHCTBUE C IIPOCTHIMU BELIECTBAMHU,
kucioramu. AmoMuHorepmus. Ipupoaasie
COEZIMHEHUS AJIFOMUHUS U CIIOCOOBI €r0
nosryyeHus. O01acTU NPUMEHEHUS aTFOMUHMS

JI. 17. [lonyyeHue ruipokcuia antOMUHUS U
HCCIIETOBAHUE €T0 CBOUCTB

22 | CoenvHEHHS ATFOMHHUS CoennHeHus altOMUHUS: aM(POTEPHOCTh . AMdoTepHOCTb THIPOKCH/IAa AITFOMUHUS
(KOMOUHUPOBAHHDIT) OKCHJIa U TUJIpOKcHa. Baxxuelimme conu (pacTBOpBI €IKOT0 HATpa, COISTHOU KUCIIOTHI,
amomMuHus. [I[puMeHeHne alntoMUHUSA U €ro COJIM aTIOMMHUS, TPOOUPKH)
COCIMHEHU N
23 | Keneso, ero ctpoenue, pusndeckne u | CtpoeHue aroma xene3a. Crenenn okucienust | . BzanmoelicTBre MeTaIlIOB ¢
XUMHYECKHE CBOMCTBA (U3yUeHue xenesza. Puznyeckue, XMuMUYECKHe CBOMCTBA HeMeTaimamu. [lonydyeHue ruipokcuioB
H08020 Mamepuana) Keje3a: B3auMOJIEMCTBUE C MPOCTHIMU xenesa (II) u (II1)
BELIECTBAMHU, BOAOMW, KUCIOTAMH, COJISIMH.
XKeneszo B nmpupoje, MUHEPAJIBI Kelle3a
24 |T'enetnueckue psiabl xenesa (1) u CoenMHEHNs KaTHOHOB xkene3a: Fe?* Fe?*, JI. 18. B3zaumopeiicTBue xene3a ¢ CoNsIHON

xenesa (I1). Baxuelimme conu

XKene3o — ocHOBa COBPEMEHHOMN TEXHUKH.

KHCJIOTOMH.
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

Kenesa (npoOyKmueHbuliL)

[TonsaTne koppo3uu. Posib XxuMuyeckoro
JJIEMEHTA JKEJIE3a B XKU3HEACATEIbHOCTU
YKUBBIX OPIraHU3MOB

JI. 19. ITonyuenue ruapokcuioB xenes3a (1) u
(IIT), u3yueHue ux CBONCTB

25 |ITpakTuueckas padora Ne 1 [IpaBuna TeXHUKH O€30MTACHOCTH TPH HNuctpykiuu. Tabnuiia pacTBOPUMOCTH.
«[Tomyuenne coeJTMHEHNI METAIJIOB U | BBITOJTHEHUU JaHHOW paboThl. OOBsICHEHNE PacTBOpBI X710pHI1a Oapus, CEpHON KUCIIOTHI,
U3y4eHHE UX CBOMCTBY (Uccredo8anue | pe3ynbTaToB U 3alMCh ypaBHEHUN HUTparta cepedpa, MEAHOIO KyIlopoca,

u peghnexcus) COOTBETCTBYIOIUX PEAaKLUN B MOJIEKYJIIDHOW U | THAPOKCUIA HATPHS, COJIIHAS KUCIIOTA;
HMOHHOM hopmax JKEJIE3HbIE CKPETIKU WJIN KHOIIKHU, CIIMPTOBKA,
CIMYKH, TPOOHPKHU. JKee3HbIe ONUIIKH,
CEepHasl KMCII0Ta, pacTBOPHI XJIOPUAA Kele3a
(II), ruapoxcuia HaTpHsl, CEPHON KUCIOTHI
26 | O6001eHe U CHCTEMAaTH3ALUS [ToBTOpEHUE KITFOYEBBIX MOMEHTOB TEMBI

3HaHUH 110 TeMe «MeTabI»
(KomniekcHoe npumMeHeHue 3SHanull,
VMeHUll, HAB8bIKOB)

«Metautel»: GU3HYECKAC U XUMUYECKUE
CBOMCTBA METAJJIOB U UX BaXXKHEHIIINX
COCTUHEHUN

27

KonTposabHnas padora Ne 2 o teme
«MeTanms (KOoHmpob, OYyeHKa u
KOppeKyus 3HaHuii)

[IpoBepka 3HaHWIA, YMEHHUI 1 HABBIKOB
oOyuaromuxcs 1o reme «MeTtauib»

Hemeransbl (28 4)

JIuunocmmuuie pe3yniomamol 0C60eHUA MEMbL:
JKeJIaHHe OCBOEHNSI HOBBIX BUI0B
NeITeJIbHOCTH, y4aCTHE B TBOPYECKOM,
CO3U/IaTeJILHOM Mpollecce; MOJ0KUTETbHOE
OTHOILIIEHHE K YYeHHUI0, T03HABATEIbHOMI
NesITeJIbHOCTH, KeJIaHue PHodperaTh
HOBbIC 3HAHUA, YMCHHUSA, COBEPUHICHCTBOBATD
HMeKLMecs; 100poxeIaTebHOe
OTHOILIIEHHE K OKPYKAIOIIUM; MPU3HAHHUE
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

LIEHHOCTH 3/I0POBbSI CBOET0 M IPYIUX JIO/1ei;
NOTPeOHOCTH B YYACTHH B 001IeCTBEHHOM
JKM3HH OJIMKAHIIero couuajibHoro
OKPY:KeHHsl, 001IECTBEHHO 0JIe3HOM
AesiTeJIbHOCTH

28

Hemeraisl: aToMBbI ¥ IPOCTHIE
BemectBa. Bo3ayx. Kucnopon. O3on
(usyuenue Ho8020 Mamepuaia)

Ilonoxenue 3rmemenToB-HemeranioB B IICXD
J1. 1. MenneneeBa, 0COOCHHOCTH CTPOCHUSI UX
aToMoB. CBOMCTBA IPOCTHIX BEIIECTB
HEMETAJUJIOB. DJIEKTPOOTPHUIIATEIIBHOCTD KaK
Mepa HEMETAJUIMYHOCTH, PAJT
AIEKTPOOTpHUIIATENbHOCTH. KpHcTamimieckoe
CTPOCHHE HEMETAJIJIOB — ITPOCTHIX BEIICCTR.
Annorponus, cocraB Bo3ayxa. dusnueckue
cBoiicTBa HeMeTalIoB. OTHOCUTEIIFHOCTD
MOHSATHI Memani — Hemema

. O6pa3iibl HeMETaJIOB: BOJIOPOI,
KHCJIOPOJI, XJIOP B MPOOUPKaX ¢ MPOOKaMH,
Opom (B ammyne), cepa, o, KpacHbIN
(dbocdop, aKTHBUPOBAHHBIN YTOJIb

29

Bognopon. Bona (yceoenue nagvikos u
YMeHul)

JIBOMCTBEHHOE IOJIOXKEHUE BOJOPOIA B
[Tepnonnueckoii cucreme /. 1. Menneneesa.
®u3nyecKre CBOKMCTBA BOAOPOIa. XUMUYECKHE
CBOMCTBA BOAOPO/Ja — OKUCIIUTEIbHBIE U
BOCCTaHOBUTENBbHBIE. [IpuMeHeHne Bogopoaa.
[Tonyuenue, cobupanue, paco3HaBaHUE
BOJOpOAA

JI. 20. ITonyuenue u pacnio3HaBaHue
BOJIOPOJIA.

JI. 21. VccnenoBanre noBepXHOCTHOTO
HaTSDKEHUS! BOJBI.

JI. 22. PacTBOpeHre nepMaHraHata Kajiaus Win
MEIHOTO KYIopoca B BOJIE.

JI. 23. I'maparanus 00e3B0kKEHHOT0 Cyib(ara
meau (I1).

JI. 24. V3rotoBneHye rurcoBOro oTneyaTka.
JI. 25. O3HakoMIIeHHE C KOJUTEKIEN
OBITOBBIX (PHIIBTPOB.

JI. 26. O3HaKOMIIEHHE C COCTaBOM
MUHEpaIbHON BOIbI
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

30

lanmorens! (komoOuHUpOBaHHbILL)

CrpoeHue aTOMOB raJlOr€HOB U UX CTEIIEHU
okucienus. Pusnueckue CBOMCTBA raJIOTE€HOB.
XUMHUYeCKHe CBOMCTBA rajlOreHOB:
B3aUMOJICHCTBHE C METAJNIAMH, BOJIOPOIOM,
pacTBopamu cojieil u rajioreHoB. M3MeHnenue
OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX CBOUCTB Y
raJioreHoB oT (propa K Homy

1. O6pa31ibl raloTeHOB — MPOCTHIX BEIIECTB.
B3aumojieiicTBUE raioreHoB ¢ HATpUEM,
aloMuHueM. BeiTecHeHHe XitopoM Opoma
(flo;1a) U3 pacTBOPOB UX COJIECH

31 | CoenvHeHus raJoreHOB l"anorenoBoopossl. ["aioreHoBoIOpOHBIE . O6pa3iibl NpUPOAHBIX COEAUHEHUN XIIOpa.
(npoOyKmueHbwiii) KHUCJIOTHI: PTOPOBOAOPOAHAS (IJIABUKOBAs), JI. 27. KauecTBeHHast peakiusi Ha raJOreHu -
XJIOPOBOJIOPOIHAs (COJISIHAS), MOHBI
OpOMOBOAOPOIHAS, HOJJOBOJOPOIHAS.
lanmorenuast: GTOpUIbI, XTOPUIBI, OPOMHUIBI,
roauapl. KauecTBeHHbIE pEaKIMU HA
rajioreHuA-uoH. [Ipupoubie coequHeHus
rajoreHoB
32 |IlonyyeHue rajaoreHos. [TonyyeHue rajqoreHoB 3JIEKTPOIU30M
buonornueckoe 3HaueHue u pacmiaBoB WIH PacTBOPOB COJIEH.
MpUMEHEHHE TAJIOT€HOB M MX buonornueckoe 3HaUeHHE TaJOTEHOB.
COEIMHEHUH (VcBoeHue HasbiKos U [IpuMeHeHne rajioreHoB U UX COEUHEHUN
VMeHutl)
33 | Kucnopon (uzyuenue Hosozo Kucnopon B npupone. Xumuueckue cpoiictBa | JI. 28. [Tonyuenue u pacno3naBanue

Mamepuana)

KHUCJIOpOJIa: B3aUMOJECHCTBUE C IPOCTHIMU
BellecTBaMy (MeTaJIaMU M HEMeTallllaMu),
CJIOKHBIMH BEIICCTBaMU. FopeHHe n
MEIJICHHOE OKHUCJeHue. [[prxanue u
¢dorocunres. [lonydenue kucmoposa.
[Ipumenenue kucmopona

KHCIIOpOJa

38




Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
34 |CocraB Bo3nyxa (ypok-uepa) VYyebHo-TeMaTuyeckast urpa o XuMuu
«CoctaB Bo31yxa». PernieHue npakTH4ecKux
3amad. Pabora B rpynmax. Urper: «/lamsime...»,
«3amopouku u3 00uku», «Tel — MHE, 51 — TeOe»,
«I"oHka 3a uaepom»
35 |Cepa u ee coequHEHHS (YC80oeHUe CrpoeHue aTOMOB CEphI U CTETICHH €€ . BzaumoaeiicTBue cepsl ¢ METalIaMH,
HABbIKOB U YMEeHULL) OKHUCJICHUA. AJUTOTPOIHSI CEPbl, €€ XUMUUECKHE | BOJIOPOJOM U KUCIOPOIOM.
CBOICTBA: B3aUMO/JICHCTBUE C METaJJIaMH, JI. 29. 'openue cepbl Ha BO3yXE U B
KHCJIOPOJIOM, BOJOpOoioM. [lemepkypuzanus. KHCIIOpOJie
Cepa B mpupoe: caMopoaHasi, CyibhumHas u
cynbdaTtHas. buonornyeckoe 3Hau€HUE CEPHI.
[Ipumenenue cepbl. CepoBOAOPO U CYIb(UIBI.
CepHHUCTBIN Ta3, CEpHUCTAS KUCIIOTA, CYIb()UTHI
36 |Cepnas kucnota. OKUCITUTENbHBIE PazbaBnennas u koHueHTpupoBaHHas cepHast | Jl. O6pa3ibl IPUPOIHBIX COSTUHEHHH CEphl.
CBOICTBa CepHOU KHUCIIOTHI (u3yuenue |kucnota. [Ipumenenue ceproit kuciotsl. Conu | OOpa3siibl BaxKHEHIINX AJI11 HAPOIHOTO
H08020 Mamepuana) CEpHOI KUCIOTHI: Ti1aybepoBa CoJib, THIIC, X03s1iicTBa cynb(arTos.
cynbdat Gapusi, MEIHBIN KyIOPOC. JI. 30. CBoiicTBa pa3z0aBiIeHHOI CEpHOI
[TpownsBoacTBO cepHOM KUCIOTHL. KauecTBeHHAs | KUCIOTHI
peaxius Ha cynb(aT-uoH
37 |Pemenue 3a1a4 v yrpakHEHUH. Pemenne ynpaxxuennii no teme «lloarpymnma
O06o01eHre U cucTeMaTu3aIus Kuciopoia». [loBTopeHne KItoueBbIX MOHITHI
3HaHMi 10 TeMe «HeMeTtamnsl (ypox- | TeMbl
NPAKMUKym)
38 | A30T (yceoeHue Hasbiko8 U yMeHuUll) Crpoenue aToMOB U MOJIEKyJ a301a. CBoiicTBa

asora. B3anmogeilicTBre ¢ MeTaIaMH,
BOJOPOAOM U KuciopoaoM. [lonydenne azora
13 )KUJIKOTO BO3yXa. A30T B IPUPOJIE U €T0
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/a
OHOJIOTHYECKOE 3HAUCHUE
39 | AMMuaK (uzyuenue H08020 Crtpoenue moiiekyibsl ammuaka. CBoiicTBa JI. 31. 3yueHue cBOMCTB aMMHaKa
Mamepuana) aMMUaKa: B3auMOJCHCTBHE C BOJIOH,
KHCJIOTaMH, KUCIIOpoaoM. [[oHOpHO-
aKIETITOPHBIA MEXaHU3M 00pa30BaHUS CBSI3U B
noHe ammoHus. [lonydyenne, coOupanue u
pacro3HaBaHHE aMMHUaKa
40 | Conu ammoHUS (KomOuHuposanmwiti) | CBOWCTBA COJNICH aMMOHUS, 00YCIIOBIICHHBIC JI. 32. Pacio3snaBaHue cojieli aMMOHUS
MOHOM aMMOHHUS ¥ PAa3JIMYHBIMU aHUOHAMM.
Paznoxenue coneit aMmmoHus. XJIOpUI, HUTPAT,
KapOOHAT aMMOHHS U UX PUMCHCHHE
41 | KucnopoaHble COeIUHEHHS a30Ta. HeconeoOpa3ytomue KucaoTHRIE OKCH B a30Ta. | . OOpasipl BaXKHEUIUX 711 HAPOIHOTO
A3zoTtHas kucnorta u ee conu (uzyuernue | Oxenn azora (IV). CBoiicTBa a30THOM KUCTOTHI | XO35IMICTBA HUTPATOB.
H08020 Mamepuaa) KaK 2JICKTPOJIUTA U KaK OKUCIIUTEIIA JI. 33. CpoiicTBa pa30aBieHHON a30THON
KHACJIOTHI
42 | OKHACHUTENBHBIE CBOMCTBA a30THOM B3anmopeiicTBre KOHIIEHTPUPOBAHHOM U . B3anmopeiicTBre KOHIEHTPUPOBAHHOM
KHUCIIOTHI (NPOOYKMUBHDILL) paz0aBIIeHHON KHUCIIOTHI ¢ MebI0. [IprMeHeHne | a30THON KUCIOTHI C MEIBIO.
A30THOM KUCIOThl. HUuTpaTsl, cenutpol JI. 34. BzaumopeiicTBre KOHIIECHTPUPOBAHHOM
a30THOH KHUCJIOTHI C MEIBIO
43 |Dochop 1 ero coeMHEHIS Annorponus ¢pocdopa: Oerblif U KpacHBIN . O6pa3ibl MpUPOIHBIX COSTUHEHUN

(KOMOUHUPOBAHHDIIL)

docdop. CroiictBa pochopa: odpazoBanue
bochunos, okcunaa dpocdopa (V). dochophuas
KHUCJIOTa U TPHU psifa ee comeit: pocdarsl,
ruapodocdatel u quruapodocdarsl.
buonorunueckoe 3Hauenue pochopa (pocdar
kanbius, AT®, JIHK u PHK). [Tpumenenue

tbocdopa. OOpasisl BaKHEHIIHNX IS
HapOJHOTO X03s1iicTBa hocdaTos.

JI. 35. l'openue docdopa Ha Bo3ayxe u B
KHCJIOPOJIE.

JI. 36. PacnioznaBanue ¢ocdaron
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

docdopa u ero coenuHEHUN

44

Pewienune 3amau u ynpaxHEeHUN.
O00011eHrEe U cCUCTEMAaTU3 AL
3HaHui o teme «lloxa-rpynma azora»
(KomniekcHoe npumeHeHue 3SHanul,
YMeHUll, Ha8bIKOB)

Pewmenue ynpaxxuenunii no reme «lloarpynmna
azota». [IoBTOpeHNE KIIHOYEBBIX IIOHATUN TEMBbI

45 | Yraepon (u3yuerue H08020 CrpoeHue aToMa U CTENEHb OKUCIICHUS . ITornomexnue yriieM pacTBOPEHHBIX
Mamepuana) yraepoja. AJUIOTpOIHs yIiIepoa: aaMas U BEILECTB WJIM T'a30B. BoccTaHOBIEHUE MeH

rpadut. J{peBecHbli AKTUBUPOBAHHBIN yroJb. |HU3 €€ OKCHUJIA YIJIEM.
AgncopOnust u ee MpUMEHEeHHE. X UMHYCCKUE JI. 37. 'opeHue yras B KUCIOpOJiE
CBOMCTBa yriepoja. Bzaumopeiictaue ¢
KHMCJIOPOJIOM, METAJLIAMHU, BOAOPOJIOM,
okcuaaMu MetaiioB. KapOuabl kanbuus u
alNrOMUHHUS. AlleThiieH U MeTaH. Kpyrosopor
yriepoja B Npupojie

46 |Kucnopomnsie coennnenns yrinepoga |Oxkcun yraepona (II), wmm yrapssrii ras: . OOpa31bl IPUPOAHBIX COETUHEHUN

(yceoeHue HagbIKO8 U YMeHUll) MoJTy4eHue, CBOMCTBA, mpuMeHeHue. OKcu yraepoja. O6pasibl BaXXHEHIIINX IS

yraepoza (IV), unm yriaexucinslii ras. HapOJIHOTO X034HCTBa KapOOHATOB.
ITonyuenne, cBoiictBa, npuMeHeHue. YronbHas |JI. 38. [lonydenne yroibHON KUCIOTHI U
KHUcioTa u ee conu. KapObonartsl u HU3Y4YECHHUE €€ CBOWCTB.
ruapokapOonarsl. [IpeBpamenue kapoonaros B |JI. 39. Ilepexon kapOoHaToB B
ruJIpoKkapOoHaTel U 00paTHO. [ToHsTHE THJIPOKapOOHATHI.
KECTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI. JI. 40. Paznoxxenue rugpokapOoHaTa HaTpuUs
KauecTtBeHHas peaknust Ha COJIM YroJbHON
KHCIIOTBI

47 | Yrnepoa — oCHOBA BCe KHMBOM [IpencraBienne qOKIa0B, IUTEPATYPHBIX

HOPUPOIBI (VPOK KoHpepeHnyus)

craTen Pa3JINYHBIX KaHPOB IO TCMEC ((YFJ'ICPOI[»
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

48

[IpakTuyeckas padora Ne 2
«[lomyuenue, cobupanue u
pacro3HaBaHUE Ta30By» (UCCIe008aHUe
u peghnexcus)

[TpaBwia TexHUKN 0€30MaCHOCTH TPU
BBITIOJTHEHUH JTAHHOU PabOTHI.
TexHonoruueckas cxema padoTel. CriocoObI
coOHMpaHus ra3oB

WNHcTpykuuny Juist BBIIOJIHEHUS JaHHON
paboTHL.

1) Ilonyuenue, cobupanue u pacnosHaganue
H>: mpobupka ¢ ra300TBOTHON TPYOKOH,
LUHK, COJISTHAs! KUCIIOTA, CIIMYKH.

2) Ionyuenue, cobupanue u pacnosnasanue
ammuaxa: IpoOdUpKa ¢ KPUCTAIUINYECKUM
THJIPOKCUIOM KaJIbLIUS U XJIOPUAOM
aMMOHUS, C Ta300TBOJHON TPYOKOii,
JaKMycoBasi Oymara.

3) Honyuenue, cobupanue u pacno3nasanue
O2: npoOupKa ¢ IepMaHraHaToOM Kajus,
CIUPTOBKA, CIIMYKH, TyIHHKA.

4) Ilonyuenue, cobupanue u pacno3nasanue
COz: consiHas KUCI0Ta, MpaMop, COJIsTHast
KHCIJIOTa, IPOOUPKH € Ta300TBOIHOM TpYOKOH,
U3BECTKOBAsI BOJA

49

Kpemuunii u ero coequHeHus
(u3yuenue HO8020 Mamepuaia)

[IpupoHbIE COEMHEHNS KPEMHUS: KDEMHE3EM,
KBapll, CUJIMKATHI, ATFOMOCHIINKATHI, aCOECT.
buonorudeckoe 3nauenne kpemuus. CBoHCTBa
KpPEMHUSA: IIOIYIIPOBOJHUKOBEIE; €TI0
B3aMMO/ICHCTBHUE C KHCIOPOJIOM, METaJlIaMH,
menodyamu. Oxcup kpemuus (IV): ero ctpoenue
U cBoiicTBa. KpemHueBas KuciaoTa U ee Colu.
PactBopumoe crekno. [IpuMmenenne kpeMuus u
ero coequaennii. Ctekno. IlemenT

J. O6pa3ibl MpUPOIHBIX COSTUHEHUN
KpEMHHUS.

JI. 41. ITomyuenne KpeMHUEBON KUCIOTHI U
HW3YyYECHHUE €€ CBOWCTB

50

CunukartHasi IpOMBIIUICHHOCTh
(KOMOUHUPOBAHHDILI, C

HpC3CHTaHI/II/I 06y11a101u1/1xc;1 10 TEMEC
«CunnkaTHas IMPOMBINIJICHHOCTB»
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
ucnoavzosaruem UKT)
51 |Pewenue 3ana4 u ynpaxHEHUH. Pewmenue ynpaxxuenunii no reme «lloarpynmna
O0600611eHre U cucTeMaTu3alus yraepojay». [loBTopeHue KiroueBbIX NOHITHI
3HaHuil no teme «lloa-rpynna TEMBI
YIIAEPOAA» (KOMNIEKCHOEe NPUMeHEeHUe
3HAHUL, YMEHUl, HABbIKOB)
52 |IIpaktuueckas padora Ne 3 [IpaBuia TexHuku 0€30MaCHOCTH MpU Cepa, yrounb, cepHas KHCIOTa, XJIOpu Oapus,
«[lonmydyenne coeTMHEHU HEMETAJUIOB | BBIMIOJHEHUN JaHHOW paboThI Honun Kanusi, OpoMHas BOJa, CyIbdaT
Y U3YYCHHUE UX CBOUCTBY (YPOK- HaTpus, KapOOHAT HATPHSI, COJIIHAS KUCIIOTA,
NPAKMUKym) UHAMKATOPBI, HUTPAT cepedpa, pacTBOP
Kpaxmasa, U3BE€CTb, XJIOPUJ aMMOHHS,
CIIUPTOBKA, CIIUYKU
53 |Pemenue 3anau (ucciedosanue u Pemienue ynpaxxHeHuit 1 3a1a4 10 TEMeE 3a1ayHuK

peghnexcus)

«Hemertannbi»

54

O0o001IeHNEe U CHCTEMATH3aIIHs
3HaHUH 110 Teme «HemeTranne
(KomniekcHoe npumeHeHue 3Hanull,
VYMeHUll, HaB8bIKOB)

O06o0011eHne, cucTeMaTU3alus U KOPPEKIUsI
3HaHUM, YMEHHUI U HaBBIKOB YYaIIUXCs 110 TEME
«Hemeramb»

55

KonTpomabHnas padora Ne 3
«Hewmerannsl» (konmpoas, oyenka u
KOppeKyus 3HaHuii)

[IpoBepka 3HaHWIA, YMEHHUI 1 HABBIKOB
oOyuatomuxcs 1no reme «Hemeramib»

IIpoexkTHas AeATEJIBHOCTH
oOyuaromuxcs (3 4)

Juunocmmnvie pesyniomamol 0c60eHUA MeMblL:
YYBCTBO I'OPAOCTH 32 POCCHICKYIO
XMMHY€ECKYI0 HAayKy, [YMAaHHU3M, OTHOLLICHHE
K TPyay, eJ1eyCTPeMJIEHHOCTh; TOTOBHOCTh
K 0CO3HAHHOMY BBIOOPY AaJIbHeH e
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/a
00pa30BaTeIbHON TPAEKTOPUM; YMEHHE
yHpaBJsSTh CBOEii MO3HABATEILHOM
NeATeJIbHOCTHIO

56 | Xumus criacaet npupoy [Ipe3enTaruy 00yJaroIIMXCs 0 TeMe «XUMUS

(KOMOUHUPOBAHHDII, C UC-
nonvzosaruem UKT)

criacaeT Ipupoay»

57 | Xumust 1 KocMoc(kombunuposantuiil, |lIpe3eHTanun o0yJaronuxcs mo TeMe « XuMus
¢ ucnonvzosanuem UKT) U KOCMOC»
58 | Coznanue flesh-anumarmii mo teme Hemoncrtpanus flesh-anumarnmii mo teme

«[lepcrieKTUBBI Pa3BUTHS XUMHUNY
(KOMOUHUPOBAHHDLLL, C
ucnonvzosanuem UKT)

«HepCHeKTI/IBLI Pa3BUTHUA XUMUU»

O06001eHre 3HAHNH 0 XUMMH 32
KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka K rocyaapcTBeHHOMR
urorosoii arrectrauuu ('MA) (10 4)

JIuunocmmnuie pe3ynomanmol 0C60eHUA MEMbL:
y0eKIeHHOCTh B BO3MOKHOCTH NO3HAHUS
NPHUPOJbI, B HEO0OX0AMMOCTH Pa3yMHOI0
HCIO0JIL30BAHMUSA JOCTHKEHUH HAYKH U
TeXHOJIOTHH /Il AaJIbHelilero pa3puTust
4eJIOBEYECKOro 001ecTBa, yBaxKeHue K
TBOPLIAaM HAYKH, OTHOIICHHE K XHMHH KaK
3J1eMEHTY 00111e4e/10BeYeCKOi KyJIbTYpPhI;
MOTHBaIUsi 00pa30BaTeIbHOM AeATeIbHOCTH
IIKOJbHHKOB HA OCHOBE JIHYHOCTHO
OPHEHTHPOBAHHOIO MOAX0/A;
¢dopMupoBaHMe HEHHOCTHBIX OTHOLLIEHHU I
APYT K APYrY, YYUTEJII0, aBTOPAM OTKPbITHIA
" H300peTeHuil, pe3yJbTaTtamM o0y4eHHs;
HPaBCTBEHHO-3THYECKOE OLICHUBAHME

PE®JIEKCUBHASA ®A3A
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

yYcBanBaemMoro coacpkannst

59

[lepronnueckuii 3aKOH U
Ilepuonuueckas cucrema 1. U.
MeHnzeneeBa B CBET€ TEOPUU CTPOCHUS
aToma (yceoeHue HABbIKO8 U YMeHUlL)

Ilepnonnueckuit 3axoH u [lepuoanueckas
cHCTEeMa XUMHYECKHUX sneMeHToB /. 1.
Menneneesa. PU3HUECKUN CMBICII
MOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
MepUOo/ia U rPyNIbl. 3aKOHOMEPHOCTH
H3MEHEHMS CBOMCTB 3JICMSHTOB M UX
COEIMHEHUH B IEPHOJAX U IPYIIAX B CBETE
MPEACTABICHUI O CTPOCHUH aTOMOB
3JIEMEHTOB. 3HaYEHUE TIEPUOINYECKOTO 3aKOHA

60

[lepuomuyeckuii 3aK0H U
[Iepnonnueckas cucrema /1. 1.
MemieneeBa B CBETE TEOPUU CTPOCHUS
aToMa (KOMOUHUPOBAHHDLLL)

Ilepuonnueckuii 3akoH u [leprnoanyeckas
cucTeMa XMMH4YeCKuX aneMeHToB /. 1.
MenaeneeBa. TectupoBanue

61

Buapl XuMH4yeckux cBsI3eM U TUIIBI
KPUCTAJUTMYECKUX PEIIETOK.
B3anMocCBsI3b CTPOCHHMS U CBOWCTB
BEIIECTB (KOMNIEKCHOe NPUMEHeHUe
3HaHULL, YMeHUll, HA8bIKO8)

Bubl XMMUYECKUX CBSA3EHM U TUIIbI
KPUCTAJUIMYECKUX pelIeTOK. B3aumMocBs3b
CTPOECHUS U CBOMCTB BEIIECTB

62

Knaccudukamnms xumuaeckux
peakuuii o pa3IMYHbIM PU3HAKAM.
CKOpOCTh XMMUYECKHX PeaKLui
(npodyKkmusHuwlil)

Knaccudukanms XuMruieckux peakiuii mo
Pa3IMYHbBIM MPU3HAKaM (YHCIIO U COCTAB
pearupyromux 1 o0pa3yrouXcs BELEeCTB;
HaJIM4Yue TpaHUIlbl pa3jena ¢a3; TErIoBOH

3¢ dexT; n3MeHEeHne CTEeNeHeNH OKUCICHUS
aTOMOB; UCIIOJIb30BaHUE KaTAJIN3aToPa;
HampasJieHue npoTekanus). CKopocTb
XUMHYECKHUX PeaKIuii U (aKTOPbI, BIUSIONINE
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

Ha HEC

63

Knaccudukanus u cBoiicTBa
HEOPraHMYECKUX U OPTaHHUYECKUX
BEIIECTB (KOMOUHUPOBAHHDILL)

[IpocTblie U COXKHBIE BEUIECTBA, METAILIBI,
HEMETaJUIbl, OKCHIbI, OCHOBAHMS, KHCIIOTEHI,
conu. CTpoeHue, HOMEHKJIATypa OPraHuIeCKUX
BECIIIECTB

64 | Knaccudukanus u cBoKWcTBa [IpocTeie u cioxHbIC BeuecTBa. MeTasibl u
HEOPraHUYECKUX BEIIECTB (YPOK- HeMmeTaiibl. CocTaB, Ki1accuuKamus u odime
NPAKMUKYM) XUMHUYECKHUE CBOMCTBA OKCHJIOB U THAPOKCHUJIOB

(ocHOBaHMii, KHCIIOT, aM(pOTEPHBIX
THAPOKCHJIOB), coiid B cBeTe TO/]
65 |['eneTnueckue psiibl MeTaNIA, I'eneTnueckue psiabl MeTaLIa, HEMETAUIA U

HEMeTaJlla ¥ EPEXOAHOT0 MeTaa
(KomnuekcHoe npumeHeHue 3SHanull,
VMeHUIl, HAB8bIKOB)

IepexXoaHOro Merajijia

66

HToroBast KOHTpoNbHAs paboTa 3a
KypC OCHOBHOM IIKOJIBI B (popmaTe
I'A (konmpons, oyenxa u koppexyus
3HAHUIL)

Tpenunr-rectupoBanue no sapuanram [ MA
MIPOLLJIBIX JIET U IEMOBEPCUI

Hemoapuants! [ A

67

Wrorosas koHTposibHAs paboTa 3a
KypC OCHOBHOM IIKOJIBI B (hopMate
[TUA (konmponw, oyenka u koppexyus
3HAHUIL)

Tpenunr-rectupoBanue no Bapuanram ['MA
MIPOLLJIBIX JIET U IEMOBEPCUI

Hemoapuantsl [ A

68

[Tonsenenne UTOroB MpoIeTaHHOM
paboTsl 3a 8—9 kiacchl

[ToxBeeHrEe UTOTOB MPOICTAHHON paObOTHI 3a
8-9 knaccel
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