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O01mme cBeeHUs 0 padoueli mporpamMme.

Pabouas nporpamma s 8-9 kinacca coctaBieHa Ha OCHOBE:

1) [IpumepHass mporpamMmMa OCHOBHOTO 00IIero 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 cooTtBercTBYIOT dDenepanbHoMy
I'ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHJAPTy OCHOBHOI'O OOIEro o0pa3oBaHUs U JOMYILEHbI
MunuctepcTBoM 00pa3oBanus U Hayku Poccuiickoit denepanunu.

BHeceHnbl M3MeHEHHs B aBTOPCKYIO Iporpammy B 8 Kiacce: mpaktudeckas pabora Nel
nepeHecena B TeMy «CoeMHEHUs] XUMUYECKUX AJIEMEHTOBY MEPEHOC OYyJeT 1eaecoo0pa3HbIM, T.K.
CIIEAYIOIIHME IpaKTUYecKHe paboThl OydyT HCHOJIB30BaThCA I 3aKpEIUIEHUs NPOWICHHOTO
MaTepuajia 1o MpaBWiIaM TEeXHHKH Oe3omacHocTH. [loHATHE 00 M30TOmMax paccMmarpuBaeTcsi Ha
ypoke «OCHOBHBIE CBEJICHHSI O CTPOCHUU aTOMOBY». YPOK UCIOJIb30BAH JUIS PELICHUs 3a/1a4 B TEMe
«IIpocteie BemectBa». Ypoku «lIpocteie BemecrtBa — Meramisl» U «lIpocTeie BemecTBa —
HEMeTaIbl» OOBeAMHEHbl B OAMH. YPOK HCHOIb30BaH B TeMe «COeAMHEHUS XUMHYECKHX
AJIEMEHTOB» JUIsl OTPaOOTKM MOHSATHUSI CTENEHb OKUCIeHHUs. OIUH ypOK IEpEHECeH U3 TEeMbI
«MToropoe NmoBTOpEHHE, NEMOHCTpALMs JIMYHBIX JOCTH)KEHHH O00ydarouuxcs» B TeMy «ATOMBI
XUMHUYECKUX 3JIEMEHTOB)» Ha YPOK C aHAJIOTMUHBIM CO/IEp >KaHUEM: IOBTOPEHUE Mepe KOHTPOJIbHOU
paboToH.

B nporpammy 9 kiacca Ha nmepBoM ypoke J100aBjieH BBOAHBIM HMHCTPYKTaX IO TEXHUKE
0€30MMacHOCTH.

[IporpammMa opreHTHpOBaHA Ha HCIIOJIB30BaHUE YUEOHUKOB!

O.C I'abpuenan  Xumus. 8 kiacc: yuyeOHUK Ui 0011e00pa30BaTeNbHbIX YUPEXKICHHUH. -
Mockaa: «/Ipodar, 2019, - 287c.;

O.C T'abpuensa Xumus. 9 knacc: y4eOHMK Juisi 00IIE€00pa30BaTEeNbHBIX YUPEXKIAECHUH. -
Mocksa: «/Ipoda», 2019, -319c.;

Pabouast nporpamMmMa paccuntana Ha 136 u:

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

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



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

JINYHOCTHBIMHM Pe3yJabTAThI.

o YyBCTBO TOPJIOCTH 332 POCCUHCKYI0 XMMUYECKYIO HAyKy, MO3UTHBHOE OTHOIICHUE 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
CUTyalluAaX, YIpOKarOIHX KU3HU U 310POBLIO J'IIO,[[CfI.

. 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.

. YMeHHe ynpasisiTh CBOUMU KOTHUTUBHBIMU IIPOLIECCAMH.

. Pa3Butne cOOCTBEHHOTO IETOCTHOTO MUPOBO33PEHHUS, MTOTPEOHOCTH U TOTOBHOCTH K
camM000pa30BaHUIO, B TOM YHCJIE U B paAMKax CaMOCTOATEIbHOU JEATENIBHOCTH BHE IIKOJIBI.

o OCHOBBI JKOJIOTHYECKON KYJIBTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO

HKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTUE OIBITA 3KOJOTMYECKH OPHEHTHPOBAHHOW pedIIeKCUBHO-
OLICHOYHOH U NPAKTUYECKOU JEATEIBHOCTH B JKU3HEHHBIX CUTYaLUsX.
MeranpeamMeTHblie pe3yabTaThl.
Pezynamuenvie YV/J.

. CaMocCTOsATENbHO OINpEenesaTh U (GOPMYyIUPOBATh yU4EOHYIO IPOOJIEMY, ONPEIEISTH
e U 33/1a41 Y4eOHOH eI TeIbHOCTH.
. BeinBurate BepcuMM pemieHus MpoOJieMbl, OCO3HABAaTh KOHEYHBIM pPE3ynbTarT,

BbIOMPATh U3 NPEJIOKEHHBIX U UCKaTh CAMOCTOSATENIBHO CPEJICTBA JOCTUIKEHUS LeNU, IPUMEHATh
UX B Ipoliecce paboThI.

. CoctaBiiaTh (MHIMBUAYAIBHO WIK B TPYIIIE) IUIAH PELICHUs IPOOIEeMBbI.

. Paborast no miaHy, CBEpsATh CBOM JAEUCTBUS C LEJIbIO M, NPH HEOOXOIUMOCTH,
UCIPABJIATH OIINOKH CaMOCTOSITENIBHO.

ITloznasamenvrvie YVJI.

. Hcnonb30BaTh OCHOBHBIE MHTEIUIEKTYaIbHbIE ONlepaluu: (JOpMyJIHpPOBaHUE TUIIOTES,
aHaJM3 W CHUHTE3, CpaBHEHUE, OO0OOIIeHHe, CHUCTeMaTh3alus, KiIacCU(pUKAIMs, BBIIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBA3€H, MONCK aHAJIOTOB.

. BbpiOuMparh  caMOCTOSATENIBHO  OCHOBAaHWST W KPUTEPHHM Ui  CPaBHEHUS,
KJ1accu(uKamuu.

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

. Co3zaBaTh CXEMAaTHYECKHE MOJICTH C BBIICICHHEM CYIIECTBEHHBIX XapPaKTEPUCTHK
00BeKTa.

. CoCTaBJISITh TE3UCHI, Pa3IMYHBIC BH/IbI IUTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

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

. YMeTh onpenensaTh BO3MOXHbBIE HCTOYHUKH HEOOXOIMMBIX CBEICHUH, MTPOU3BOINUTH
MTOVCK MH(OPMAITUH, aHATH3UPOBAThH U OIECHUBATH €€ TOCTOBEPHOCTD.

. Hcnonp30BaHue pa3IMyHbIX HCTOYHUKOB IS TIOTYUCHHUS] XUMHUECKOW HH(POPMAIIUH.

Kommynuxamuenwvie YVJJ.
CaMOCTOATEIHbHO OPraHU30BBIBATh Y4eOHOE B3aUMOCHCTBHE B TPYIINE (OMPEeNiaTh O0IIIHe
L[eJIH, pacTIpeAeNsATh POJIH, JOTOBAPUBATHCS APYT C IPYrOM U T.J.).
IIpeameTHbIE pe3y/bTATHI.
Buinycknux nayuumcs:
* BoimyCKHUMK 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,
«XUMUYECKUH SJIEMEHT», «IIPOCTOEC BCHICCTBO», «CJIOXHOEC BCHICCTBO», «BAJICHTHOCTLHY,
XHUMHUUCCKas pCaKHrAa», UCIIOJIb3Yysd 3HAKOBYIO CUCTCMY XUMHU,

. pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHS MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON TEOPHH;

. pa3nuyaTth XMMUYECKHE U (PU3HUECKHUE SABICHMUS;

. 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;

. BBISIBJISITH NPU3HAKH, CBUACTEILCTBYIOIIME O IPOTEKAHWU XMMHUYECKOW pEAKLUHU IpU
BBIIIOJTHEHUM XMMHUYECKOIO OIIbITA;

. COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

. COCTaBJISITh YPaBHEHUS! XUMUYECKUX PEaKIUii;

. coOuroaTh nmpasuiia 6e30MacHoN paboThl IPU NPOBEICHUH OINBITOB;

. M10JIb30BaThCs J1a0OPATOPHBIM 000PYJOBAHUEM U MIOCYI0M;

. BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

. BBIYUCIISATH MaCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 10 (hOpMYJIe COCTUHEHHS,

. 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;

. pacrno3HaBaTh OIBITHBIM IIyTEM ra3000pa3Hble BELECTBA: KUCIOPOJ, BOJOPOI;

. pacKpbIBaTh CMBICI 3aKOHa ABOTajipo;

. PacKpbIBaTh CMBICI OHATUH «TEII0BOM 3 (EeKT peakum», «MOISIPHBIA 00beM»;

. XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

. PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

. BBIYHCIISATH MACCOBYIO JIOJIKO PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

. IIPUTOTOBJIATE PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

. Ha3bIBaTh COEAMHEHMS U3YUEHHBIX KJIaCCOB HEOPTaHWYECKUX BEIIECTB;

. XapakTepu3oBaTb (U3MUECKHE M XUMHUYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHUH, COJIEH;

. OTpeAeNATh MPUHA/JIEKHOCTD BEILIECTB K ONPEAEIEHHOMY KJacCy COSAMHEHMI;

. COCTaBJISATh (POPMYIIBI HEOPIraHUYECKUX COEMHEHUH N3yUYEHHBIX KIIACCOB;

. IIPOBOAMTDH OIBITHI, NOATBEPKAAIONINE XUMHYECKHE CBONCTBA M3YyYEHHBIX 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;

. OOBACHATh (U3MYECKUH CMBICT AaTOMHOrO (MOPSAJKOBOI0) HOMEpa XUMHYECKOIO
3JIEMEHTa, HOMEPOB I'PYMIIBI U ITeproja B nepuoanyeckoit cucreme .M. Menaeneena;

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

. XapaKTepu30BaTh XUMHUYECKHE 3JEMEHTHl (OT BOJOpOJA /A0 KalbliMs) Ha OCHOBE HX
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NOJIOKEeHM B iepuoudeckoit cucreme J.1. MenneneeBa 1 0COOEHHOCTEH CTPOCHUS HX aTOMOB;

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

. PacKpbIBaTh CMBICI MIOHATUIN: «XUMHUYECKAs! CBSA3bY, «AJIEKTPOOTPHULIATEILHOCTDY;

. XapakTepu3oBaTh  3aBUCHUMOCTh  (DU3MYECKUX  CBOWCTB  BEIIECTB  OT  THIA
KPUCTAJUIMYECKOU PELIETKH;

. OIIPEAEIATh BUJ XUMUYECKON CBA3U B HEOPraHUYECKUX COCINHEHUX;

. n300pakaTh CXEMbl CTPOCHHSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPAa3HBIMHU BUIAMHU

XUMHUYECKHNX CBS3CH;

. pacKpbIBaTh  CMBICI  TIOHSATHH  «HMOH», «KAaTHOH», «aHHUOH»,  «3JICKTPOJHUTHD,
CHEDJICKTPOJIUTBDY, «JIEKTPOIUTHUYECKAsT JUCCOLUALMSY, «OKUCIUTEIbY», «CTEIEHb OKHCIICHUS
«BOCCTAHOBHUTEJIbY», «OKUCIIEHHEY, KBOCCTAHOBJICHHE;

. OIIPEICNIATh CTEIICHb OKUCIICHUS aTOMa DJIEMCHTA B COCIMHCHUH,

d paCKpBIBaTB CMBICJI TeOpI/II/I BHCKTPOHHTquCKOﬁ Jucconuanuu,

. COCTaBJISITh YPABHEHHS SJICKTPOJIUTUUECKON TUCCOUAIIMN KUCIIOT, IIEI0Yei, Coei;

. OOBSCHATH CYIIHOCTH MPOIIECCa DICKTPOIUTHICCKON JTUCCOIMAIIMN M PEAKIIU HOHHOTO
oOMeHa;

. COCTaBJIATH MMOJIHBIC M COKPAIICHHBIC HOHHBIC YPaBHEHHUS peaKiiuu 0OMeHa,

. OIPEIENIATH BO3MOXHOCTD IIPOTEKAHMS PEAKIIMii HOHHOTO OOMEHa;

. MIPOBOJUTH PEAKLMHU, TOJTBEPKIAONINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEIIECTB;

. OIPEENIATh OKMCIUTEIb U BOCCTAHOBUTEIID;

. COCTaBJIATh YPABHEHHS OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUiA;

° 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 MOJYYEHHIO, COOMPAHUI0 M HW3YYEHUI0O XMMHMUYECKHUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;

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 MCTAJIJIOB,

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

OTAaHOJI, TJIMICPUH, YKCYCHAs KUCJI0Ta, aMUHOYKCYCHas KHCJI0Ta, CTCApUHOBAA KUCIIO0TA, OJICKMHOBAasA
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/Ifl peaKIII/Iﬁ HeKOTOpBIX HpCI[CTaBI/ITeHeﬁ

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

® BBIJIBUT'aTb W TIIPOBEPATH OKCICPUMCHTAJIBHO THIIOTE3bI O XHMHUUYCCKHUX CBOMCTBaX
BCIICCTB Ha OCHOBC UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTHU BCTYIIaThb B XUMHUUYCCKUEC PCAKIIUU, O
XapakTEepe U MPOAYKTaX Ppa3JIMUHBIX XUMHUYCCKUX peaKuHﬁ;

® XapaKTCPpU30BaTh BEIICCTBA 11O COCTaBYy, CTPOCHUIO U CBOﬁCTBaM,

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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BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKUCIICHHS 3JIEMEHTOB, BXOAIINX B €T0 COCTAB,;
. COCTaBJISITh YPAaBHEHUS PeaKIuii, COOTBETCTBYIOLINX

I10CJIEZI0BATEILHOCTU IIPEBPAILICHUN HEOPIraHUUECKUX BEIIECTB PA3IIMYHBIX KIACCOB;

. BBIIBUTAaTh U MPOBEPATH SKCIEPUMEHTAIBHO TUIOTE3bl O Pe3ylbTaTax BO3ACHCTBUS
pa3nu4HbBIX (PaKTOPOB HA HM3MEHEHUE CKOPOCTH XMMUYECKOH peaKIlnm;

. UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS ISl DKOJOTMYECKH TPAaMOTHOTO TOBEJICHUS B
OKpY>Kalolleu cpere;

. UCTIOJIb30BaTh NMPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMH MPH BBHIIOJHEHUH MPOECKTOB U
yueOHO-HCCIIeIOBATENIbCKHUX 3aa4 110 U3YyYEHHUIO CBOMCTB, CIIOCOOOB MOMYyYEHUSI U PACIlO3HABAHUS
BELIECTB;

. 00BEKTHUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMUYECKUX MPOIIeccax;

. KPUTHYECKH OTHOCHUTHCA K NICEBAOHAYYHOU MH(pOpMAIK, HETOOPOCOBECTHON pekiiame B
CpeAcTBax MaccoBOM MH(pOpMAIIHH;

. OCO3HAaBaTh 3HAYCHHE TEOPETUYECKUX 3HAHUW 1O XUMUU [UIsl [PaKTHYECKOH
JeSITeIbHOCTH YEJIOBEKa;

. CO3/aBaTh MOJIEJIU U CXEMBI JIJISl pELIEeHUs] yU4EOHbIX U [T03HABATENIbHbBIX 33/1a4; IOHUMATh
HEO0OXOIUMOCTb COOIOJCHHS MPEANUCAHUN, MPEIaraeMblX B MHCTPYKIUSAX MO HCIOJIb30BAHHUIO
JIEKapCTB, CPEJICTB OBITOBOW XUMHUH U JP.



Cojaep:kaHue TeM Y4eOHOIro Kypca.

* B cucreme ecTeCTBEHHOHAYYHOTO 00pa30BaHMs XUMUS KaK ydeOHBIN MpeIMeT 3aHUMAeT
BaXHOE MECTO B IIO3HAHUH 3aKOHOB MPHUPOAbI, (GOPMUPOBAHUM HAYYHON KapTHUHBI MUPA, CO3JTAHUU
OCHOBBI XMMHYECKHUX 3HAHWUW, HEOOXOIMMBIX JJIsi TIOBCEIHEBHOW XH3HH, HABBIKOB 3JI0POBOTO U
0e30MacHOro AJIs 4YeJlOBEKa M OKpYKalollell ero cpeasl oOpasza >KU3HH, a TakKe€ B BOCIUTAHUU
JKOJIOTUYECKOU KYJIbTYpPHI.

YcnemHocTh U3y4yeHus: XUMHUH CBsI3aHa C OBJIAZICHUEM XUMUYECKUM SI3bIKOM, COOJIIOIEHUEM
npaBua Oe30macHOM pabOThl TMpPH  BBIIOJHEHWH XHMHUYECKOTO HKCHEPUMEHTa, OCO3HAHHEM
MHOT'OYHMCJIEHHBIX CBSI3€M XUMUU C IPYTUMH IIPEAMETaMU HIKOJIBHOTO Kypca.

[Tporpamma BkitO4aeT B ce0si OCHOBBI HEOPTaHMUECKOW W OpraHuvecKoil xumuu. I maBHOM
ujeeil mporpamMmbl SIBISIETCS CO3/aHuE 0a30BOr0 KOMILJIEKCAa OMOPHBIX 3HAHUM MO XHUMHH,
BBIPQXEHHBIX B (popMe, COOTBETCTBYIOIIEH BO3PACTY 00yUarOIIUXCS.

B copepxaHuM [aHHOrO Kypca IIPEACTABIEHBbl OCHOBOINOJAralOUIMe XHUMHUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIINE M3YUYEHUE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTHU HX
CBOICTB OT CTPOEHHUs, MPOTHO3MPOBAHHE CBOWCTB BEIIECTB, HMCCIEIOBAHHE 3aKOHOMEPHOCTEU
XUMHUYECKUX MPEBPAIICHUN U MyTEH YIpaBJIEHUs UMU B LIEJIAX MOJIYYEHUsI BEILIECTB U MaTepUaJIOB.

TeopeTnyeckyro OCHOBY H3YYEHHMS] HEOPraHMYECKOM XHUMHUHU COCTaBJISIET aTOMHO-
MOJIEKyJIsipHOe yuenue, Ilepmommueckuit 3akon .M. MenneneeBa ¢ KpaTKMMH CBEICHHUSIMH O
CTPOEHUHU aTOMa, BUJAX XUMUYECKON CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKLIUM.

B wu3yueHum Kkypca 3HauuTeNbHAs pOJIb OTBOJUTCS XHUMHUECKOMY OSKCIIEPUMEHTY:
MIPOBEJCHUIO TMPAKTUYECKUX U JAOOPaTOpHBIX pPAa0OT, OINKCAHUIO PE3yIbTATOB YYEHHYECKOIO
AKCIIEPUMEHTA, COOIIOICHUIO HOPM U IIPaBUJI O€3011acHOM pabOThl B XUMUUECKOH J1abopaTOpUH.

Peanuzamnus gaHHON mporpamMmsel B Mpoliecce 00y4eHHs] MO3BOJIUT O0yUYaIOIIUMCSl YCBOUTH
KJIFOUEBbIE XMMHMUYECKUE KOMIIETEHLMH U MOHATH POJib U 3HAYEHHWE XUMHUU CpPEelU JPYTUX HAyK O
MIPUPO/IE.

W3yuenune mnpeamera «XuMmus» B 4YacTh (OpMHpOBaHUS y OOy4arOUMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHMs OOIEHAYyYHbIX METOJOB (HaONIOJIeHHe, HU3MEpPEHHE, OSKCIIEPUMEHT,
MOJIETUPOBAaHUE), OCBOCHUS MPAKTUUYECKOIO MPUMEHEHMs] HayyHbIX 3HAHUH OCHOBAaHO Ha
MEXITPEIMETHBIX CBA34X ¢ mpeameramu: «buonorusy, «I'eorpadus», «cropusy», «Jlureparypar,

«Marematuka», «OCHOBBI 0€30MaCHOCTH >KU3HENEATENbHOCTHY», «PycCKMH  SI3BIK»,
«Puznkay, «IKOJIOTUN.

[lepBoHauanbHBIE XUMUYECKUE TOHATHUSA

[Mpenver xumuu. Tera u eewecmea. OcHOGHble MemOObl NO3ZHAHUA: HAOII0OO0EHuUe,
usmepenue, skcnepumenm. PU3NUECKNE U XUMHYECKHE sBJICHUsA. YHCTBIE BEIECTBA U CMECH.
Criocob6bl pazgenenust cMmeceir. Atom. Monekyna. XUMHUYECKHH SJ€MEHT. 3HAKH XUMHUYECKHX
aneMeHTOB. IIpocTele M ciokHBIE BemecTBa. BalleHTHOCTB. 3akon nocmosHcmea cocmasa
gewecmea. Xumudeckue gpopmyinbl. Muaekcel. OTHOCUTENbHAS aTOMHAsE U MOJIEKYJIsipHasl Macchl.
MaccoBasi 107 XMMHUYECKOIO JJIEMEHTa B COCIMHEHUHU. 3aKOH COXPAHEHHUs MacChl BEILECTB.
Xumunyeckue ypaBHeHus. Kosdduumentsl. YcinoBuss M NpU3HAKM NPOTEKAHUS XUMHYECKHX
peakuuii. Monb - e1MHNIIA KOJIMYECTBa BellecTBa. MossipHas Macca.

Kucnopoxa. Bogopon

Kucnopon - xumuueckuil sieMeHT U TmpocToe BemecTBo. Oson. Cocmag 6030yxa.
dusnyeckue U XUMHYECKHE CBOWcTBa Kuciopona. llomyueHue W mnpuMeHEHHE KHUCIOpOJa.
Tennosoti 3¢ppexm xumuueckux peaxyuti. Ilonsamue 06 5K30- U IHOOMEPMUYECKUX DEAKYUSIX.
Bomopon - XumMu4eckuii 3JIEMEHT W IpocToe BemiecTBO. PU3MYECKHEe M XMMHUYECKHE CBOWCTBA
Bojopona. Ilomyuenue Bomopona B nabopatopuu. [lomyuenue 6000poda 6 NPOMbIULIEHHOCHI.
Ilpumenenue 600opoda. 3akoH Aporaapo. MomspHbiii 00beM ra3oB. KauecTBeHHbIE peakIuy Ha
razoo0OpasHble BelecTBa (KHCIOpoJ, BoJgopos). OObeMHbIE OTHOIIEHHS Ta30B MPU XUMHYECKHX
peaxkusx.



Bopna. PactBopsl

Booa 6 npupooe. Kpyeosopom 600vi 6 npupooe. Quzuueckue u Xumuueckue c80UCmaa 00bl.
PactBopbl. Pacmeopumocms gewgecme 68 6ode. KoHIEHTpaius pacTBOpoB. MaccoBas I10Jis
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEAMHEHUN

Oxkcuapl. Knaccudukamus. Homenknarypa. @Qusuueckue ceoticmea okcudos. XUMUUIECKUE
CBOWCTBa OKCHIOB. [lonyuenue u npumenenue okcuoos. OcHoBanusa. Kiaccuduxanms.
Howmenknarypa. Qusuueckue ceoticmea ocnosanuti. Ilonyyenue ocHoganuu. XUMUYECKUE CBOMCTBA
ocHoBaHui. Peakuus nHedtpammuzauuu. Kucnortsl. Knaccudukaums. Homenknatypa. Q@usuueckue
ceolicmea kucnotr. IlodyyeHue U mnOpUMEHEHHE KHCIOT. Xumuyeckue c80UCMEA KUCTIOM.
Hnoukamopwl. H3zmenenue okpacku uHouxamopos 8 pasziuunvix cpeoax. Conu. Knaccughuxayus.
Homenknamypa. ®@u3zndeckue coiicTBa conei. llonmyuenne u npumeHenue coner. Xumuueckue
ceoticmea coneu. I enemuueckas c6:a3b MexHcoy Kiaccamu Heopeanudeckux coeourenuu. Ilpodaema
0€30MacHOTO HCIOJB30BAaHUSI BEIIECTB M XHWMHUYECKHUX pEaKlIMid B TMOBCEIHEBHON IKU3HHU.
TokcuuHble, TOprOYKE U B3pHIBOOIIACHBIE BEIIECTBA. bbITOBAas XMMUUECKasi FIPaMOTHOCTb.

Crpoenue aroma. Ilepmoanueckuili 3aKOH W TNEpPUOJUYECKas CUCTEMa XUMHUYECKUX
anemeHToB .M. Meneneena

CrtpoeHue aroma: sapo, dHepreTudeckuit ypoeHb. Cocmaé s0pa amoma: NpOMOHWL,
Heumponvl. H3zomonwel. llepuomnueckuit 3akon J[.M. MenneneeBa. Ilepuoaundeckass cucrema
xumuueckux siemMeHToB [[.1. MenneneeBa. @u3ndeckuii CMbICT aTOMHOTO (IIOPSIKOBOTO) HOMEpa
XMMHUYECKOIO 3JIEMEHTa, HOMEpa TIpYIIbl M Iepuoja nepuoanyeckoil cucremsl. CTpoeHue
SHEPIreTUYECKUX YPOBHEW aTOMOB NEPBBIX 20 XMMHYECKUX 3JIEMEHTOB NEPUOJUYECKON CUCTEMBI
J.W. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB aTOMOB XMMHYECKHX JJIEMEHTOB M HX
COC/IMHEHHMII Ha OCHOBE NOJIOKEHUs B nepuoandeckoit cucreme (.M. MenzaeneeBa u cTpoeHus
atoMa. 3Hadyenue [lepuonuueckoro 3axona JI.11. Menneneesa.

Crpoenue BemecTB. XMMHUUYECKasl CBSA3b

DnekmpoompuyamenbHOCms AMoMO8 XuMuyeckux snemenmos. KoBalleHTHas XMMHUYECKas
CBSI3b: HEMOJIsIpHas U MojspHas. [lowamue o 8000pOOHOU C6a3U U ee GIUAHUU HA u3udecKue
ceoticmea eewecme Ha npumepe 600vl. VIoHHas cBA3b. Metamauueckass CBs3b. Tunwi
KPUCTNAIUYECKUX PeuemoKr (AmoMHas, MONeKYIAPHAs, UOHHAS, Memaliuieckas). 3aeucumocms
Qusuueckux ceoticme gewujecms om muna KPUCMAaiIU4eckou petemku.

XUMHUYECKUE peaKUn

llonsamue o cropocmu xumuueckou peakyuu. Dakmopul, GIUAIOWUE HA CKOPOCHb
xumuueckou peaxyuu. Ilowamue o xamanuzamope. Knaccudpukainus XUMHUYECKHX pEaKUUN 10
pa3IMYHBIM TIpHU3HAKaM: YHUCIY M COCTaBY MCXOJHBIX M TOJYYEHHBIX BEIIECTB; H3MEHEHUIO
CTENEHEH OKMUCIEHUS aTOMOB XMMHUUYECKHX 3JIEMEHTOB; IMOTJIONICHUIO WU BBIACICHUIO SHEPTUU.
DNEeKTPOIUTHYECKAsT AUCCOLUAIS. DIEKTPOJIUTHI U HEANEeKTpoauThl. Monbl. KaTHOHBI 1 aHUOHBI.
Peakiiun noHHOTO 0OMeHa. YClOBHs MPOTEKaHUs pPeaKLUi MOHHOTO OOMeHa. DIeKTPOIUTHYECKas
JYicCOLMaIusl KUCIOT, menodeld u coneid. CreneHp okuciaeHus. OnpeaeneHue CTelneHu OKUCIEHUS
aTOMOB XHMHYECKMX JJIEMEHTOB B coenuHeHusAX. Oxwucinurens. Boccranosutens. CylHOCTBH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

Hewmeranner IV - VII rpynn u ux coequHeHus

[TonoxeHne HEMETAITIOB B MEPUOJUYECKOM CHUCTEME XHMHUYECKMX 3ieMeHToB J[.M.
MenneneeBa. OOue cBoiicTBa HeMeTaUIOB. ['anoreHsl: (u3nyeckue M XUMUYECKHE CBOMCTBA.
CoenMHEeHNs raJoreHoB: XJI0POBOAOPO/I, XJIOPOBOIOPOIHAS KUCIOTa U ee coiu. Cepa: puznyeckue
U XuMudeckue cBoiictBa. CoeqUHEHHUs Cepbl: CEpOBOAOPOA, CYIb(QUAbI, OKCUAbI cepbl. CepHad,
cepHUCmas u ceposooopooHas.

Kuciomul M UX coyu. A30T: (u3ndYecKkue U XuMU4eckue cBoicTBa. AMmuak. Conu aMMOHUS.
Oxcuapl azota. A3oTHas kuciota U ee conu. Docdop: dusnueckue U XUMHUYECKHE CBOMCTBA.
Coenunenus Qocdopa: oxcun ¢ocdopa (V), oprodhochopHas Kuciora U €e Colu. YTIepon:
¢busznueckne W XUMHYECKUE CBOWCTBA. Anromponus yenepooa: anmas, 2pagum, KapoOuH,
¢ynnepenvl. Coenunenus yriaepona: okcuabl yraepoaa (II) u (IV), yroiapHas kuciora u ee COJH.

6



Kpemnuii u eco coedunenus.

Mertaisl u ux coenuHeHus. [lojgoxeHrne MeTanIoB B IEPUOJUUECKON cucTeMe XUMUYECKUX
anemenToB J[.M. MenaeneeBa. MeTajuibl B IPUPOC M OOIIKME CIIOCOOBI MX ToiydeHus. OOmmue
¢busnueckue cBoiicTBa MeTauioB. OOwue Xumuieckue coUCMea Memaiilos: peakyuu ¢
HeMemaiiamu, KUCIOmMamu, conamu. IIEKTPOXUMUUECKUHN Psijl HAPSHKEHUN METaJIIOB.
Ll]enounvie memanivl u UX COCOUHEHUSL.

[Ilenouno3eMenbHbBIE METAUIBI U UX COCTUHEHUS. ANOMUHHA. AM(POTEPHOCTh OKCHAA U
ruapokcuaa amomunus. JKenezo. CoenvHeHuUs kele3a U UX CBOMCTBA: OKCHJIbI, TUAPOKCUIBI U
conu xene3a (11 u 111).

[TepBoHavanbHbIe CBeIEHUSI 00 OPraHUYECKUX BEIECTBAX

[lepBoHavasibHBIE CBEACHUS O CTPOCHUU OPraHUYECKUX BEIIECTB. YTJIEBOAOPOJBI: METaH,
3TaH, ATWIEH. MCMOYHUKY Y211e86000p0008. NpUpOOHbLiL 2a3, Heghmb, y2orb. Kuciopoaconepxaiiue
COCJIMHEHHS: CIUPTHI (METaHOJI, TaHOJ, TIUIEPUH), KapOOHOBBIE KHUCIOTHI (YKCYCHasl KHCIOTa,
aMUHOYKCYCHasl KUCJIOTa, CTEApUHOBAs U OJICMHOBAasl KUCJIOTHI). bronoruuecku BakKHbIE BELIECTBA:
KHPBI, TIIOK03a, 0eNKU. Xumuueckoe 3azpsa3HeHue oKpyicarowel cpeovl U e20 noc1e0Cmeus.

Tunsl pacyeTHBIX 3a/4a4:

1. Beranciienue MaccoBoi 10U XUMHYECKOTO JIEMEHTa 10 (hopMyJie COCTUHEHHUS.

2. YcranoBneHue npocTeimei (GopMmynbl BelecTBa MO MAacCOBBIM JOJSIM XUMHUYECKHX
3JIEMEHTOB.

3. Bbruncnenuss mo XMMHYECKHM YpPaBHEHUSM KOJIMYECTBAa, O00bEMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB WM MIPOYKTOB PEAKIUU.

4, Pacuet MaccoBo# 401 pacCTBOPEHHOTO BEIIECTBA B PacTBOPE.

[IpumepHBIe TEMBI TPAKTUYECKUX PaOOT:

1. JlaboparopHoe 0bopyAoBaHKE U MIpHEeMbl oOpanienus ¢ HuM. [IpaBuia 6e3omacHoi paboOThI
B XMMUYECKOM JabopaTopumu.

OuucTka 3arps3HEHHON MOBAPEHHON COJIH.

[Tpu3Haky MpoOTEKaHUs XUMUUYECKUX PEaKIIUH.

[Tonydyenue kucnopoaa u U3y4eHHE €ro CBOMCTB.

[Tonydyenue BOgOpO/1a ¥ U3yYEHHUE Er0 CBOMCTB.

[IpuroroBieHue pacTBOPOB C ONPEAEICHHON MacCOBOM JI0JIE PACTBOPEHHOTO BEIIECTBA.

PGHIGHI/IG BKCHCpI/IMeHTaIII)HI)IX 3aga4 II0 TEME ((OCHOBHBIC KJIACChI HeopraHqucm/Ix
COEIUHEHUN .

8. Peakmnn noHHOTO OOMEHA.

NoOkwd

9. Kauecmeennblepeam;uu HA UOHbL 6 pacmeope.
10 HOle'ieHue ammuaxka u usyvernue eco CBOLCMS.
11 HOﬂyquue Yenekuciozo casa u usyuerue eco cBoLCma.

12.  Pemenne skcnepuMmeHTanbHBIX 3amad 1o Teme «Hemerammer IV - VII rpymn u mx
COCIUHECHUI».

13 Pemenue IKCIICPUMCHTAIIBHBIX 3aJ1a4d 11O TCME «MeTapl 1 UX COCTUHEHUS.



YyeoHo-TeMaTHYeCKHI IJIaH 8 KJIace

Komiec BTom | B TOM uncne | Peanu3zamuu BocnuTaTeNIbHOTO MOTEHIMANA ypoKa (BUABI  (DOPMBI
qucle, |MpakKTUYECKUX NESITEIIbHOCTH)
Paznen Ha3zBanue tembl TBO
KOHTP. pabor
4acoB
pao.
®a3a 3anycka (COBMeCTHOE NIPOCKTHPOBAHME M IIJIAHUPOBAHHE YU4eOHOI0 roJa)
®DopMbl: 3aUéT «BEPTYIIKA», MHANBUyalIbHAs 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 dopmsl: 3BpHCcTHYECKas Oecena, paboTa B mapax,
HCCIIEIOBATENbCKAsl AESITeNIbHOCTD, IepOMaHC, MHAUBHUyalIbHAS
CoeHeHus a60T§ e a , iepd , VHJIUBU]TY
IV | xumuueckux 16 1 p ’ . .
STEMEHTOR BocnuTtanue oTBETCTBEHHOIO OTHOLIEHUSI K CBOEH U UY»KOM
6e30macHOCTH, naTpruoTu3mMa. PopMHpOBaHUE TOTPEOHOCTH B
9KOJIOTUHU JoMa, YcTaHOBOK 30K
dopmbl: 3BpHCcTHYECKas Oecena, paboTa B Mapax, UHAUBHIyalbHas
HN3meHeHus, %
pabora. /13
V  |mpoucxondiue ¢ 11 1
Bocnuranue natpuornsma. PopmMupoBaHue NOTPeOHOCTH B
BELIECTBAMHU
AKOJIOTUH JoMa, ycTaHOBOK 30K
PacTBopenue. 1 ®dopmbl: 3BpHCTHYECKas Oecena, paboTa B mapax,
VI |PactBopsl. Peakuun 16 UCCIIeIoBaTeNbCKas JesITeIbHOCTh, MHANBUyaIbHas pabora. 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: MHAUBH YA bHAast paboTa
\/|| |AEMOHCTPALIS JIHYHbIX 3 1 dopmupoBaHue NOTPEOHOCTH B CAMOPETYJISINH, CaMOpeaTn3auu
JIOCTUKEHU I
oOyuaromuxcst
Htoro 68 5

*U3 — uHaOUBUAYyaIbHOE JOMAIIHEE 33 JaHUE

YyeOHo-TeMaTHYECKHI IJIAH 9 KJiIace

Pazx| Tema

(2]

Komnnuec
TBO
4acoB

B tom
quclie,
KOHTP.
pao.

B ToMm uucie
MPAKTUYECKUX
pabot

Peanu3anuu BOCIUTATENBHOTO MOTEHIMANA YPOKa (BUBI U (POPMBI
JESITEIbHOCTH )

®da3a 3amycka (COBMeCTHOE MPOEKTHPOBA

HHE U IIVIAHUPOBAaHHE Y4eOHOI0 roja)

| OO11ast xapaKTepUCTHKA
XUMHAYECKHUX 3JIEMEHTOB U
XUMHUYECKUX peaKIuii

10

1

®dopmbl: IBpHCTHYECKas Oecena, paboTa B mapax, MHIUBUyalbHAas
pabora.
[TaTpuoTudeckoe BoCIUTaHKE

da3a NOCTAHOBKHU M pelIeHUus y

YeQHBIX 32124

1 MeTtanibsl

17

1

dopmbl: 3BpHCTHYECKas Oecella, Uccle10BaTeNbCKas JIesITeIbHOCTb,
BUpTYyaJbHas 3KCKypcusi, paboTa B mapax, pabora B TpyIinax,
WHAMBUyallbHas paboTa.

Bocnuranne 0TBETCTBEHHOrO OTHOLIEHUS K CBOEH M UyXKOU
6e30macHOCTH, naTpruoTu3Ma. @opMHpOBaHUE TOTPEOHOCTH B




Pazn| Tema Komuyec [B Tom  |B Tom uncne |Peanuzarnuu BocuTaTeIbHOTO TMOTCHIIMANIA YPOKa (BUIBI M (POPMBI
el TBO qucie, |MPaKTHYECKHUX |IesITeIbHOCTH)
4acoB  |KOHTp. |palot
pao.
9KOJIOTUH ToMa, ycTanoBok 302K, mpodeccnonanbHOTo
CaMOOIIpeIeJIEHUS
111 |Hemeramibl 28 1 2 @dopMmbl: 3BpHCTHYECKas Oecelia, UCCIeI0BaTeNbCKas AeSTEIbHOCTD,
BUpPTYyallbHasl 3KCKypcus, paboTa B napax, pabora B rpymnax,
WHAMBUyallbHAs paboTa.
Bocnuranue oTBETCTBEHHOI'O OTHOLIEHHUS 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: HHANBH Iy IbHAS padoTa.
XMMHU 32 KypC OCHOBHOM dopmupoBaHue MOTPEOHOCTH B CAMOPETYJISALIUU, CAMOPEATH3aLH
IIKOJIBI.
[ToaroroBka k
roCyJJapCTBEHHOMN
WTOTOBOM aTTECTALINU
(THUA)
Hroro 68 5
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KAJIEHJAAPHO-TEMATHUYECKOE IINIAHUPOBAHUE 8 KJIACC (6a30Bblii ypoBeHb)

Nen
Jav i

Tewma, Bun/Tun ypoka

OcCHOBHBIE 2JIEMEHTBI
IIpakTrueckas 4actb

COZICpIKaHHUs

Beenenue (54)

Juunocmmuuie pezynomamul DA3A SAITYCKA (COBMECTHOE
0ce0eHus memovl: 3HaAaHUE INPOEKTUPOBAHMUE u

OCHOB 3/10pOBOIo o0pa3a INNIAHUPOBAHUE YYEBHOI'O I'OA)
“KH3HM U 310POBbE

cOeperaoummx TeXHOJIOTHii;

IKOJIOTHYECKOe CO3HAHUE;

TOTOBHOCTH M CIIOCOOHOCTD K

PaBHONPABHOMY

COTPYAHUYECTBY, K

CO0JII0IEHUI0O HOPM U

TpeOOBAHMH IIKOJIbHOM

JKM3HHU
1. |BBOnHBIN HHCTPYKTAX IO MPaBHIAM TEXHUKU BBOJHBIN HHCTPYKTAXK 1O J." Mopenu (mmapocrepxuessie 1 CTroapra —
6e30macHOCTH. XMMHUS — HayKa O BELIeCTBaX, UX [IpaBUIaM TEXHUKU Bbpurie6a) pa3nu4HbIX TPOCTHIX M CIOXKHBIX
CBOWCTBAX U MPEBPALICHUAX (6600HbI1L) 0€301acHOCTH. BeniecTs. Komiekuus cTeksHHON
XHUMHS KaK 4aCTh XuMH4ecko nocyael. Komneknus marepuanon
€CTECTBO3HAHUS. Y W3JIeJIMI U3 HUX HAa OCHOBE AJIFOMHUHMUS.
XuMmus — Hayka o BemectBax, |JI. 1. CpaBHeHne CBOMCTB TBEPABIX
UX CTPOEHUU, CBOICTBAX U KPUCTAJUIMYECKUX BEILECTB U PaCTBOPOB.

MpEBpALCHUSAX. ATOMBI U
Moutekybl. [IpocTeie
BeniecTBa. Cll0)KHbIE
BemlecTBa. Habmonenue,
ONHMCaHuE, U3MEPEHUE,
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

skcriepuMenT. CBoiicTBa
BEIIECTB, (HOPMBI
CyILIECTBOBaHUS XUMUYECKUX
37eMeHTOB. MoaenpoBaHue.
[ToHsiTHE O XUMUYECKOM
aHaJIN3€ U CUHTE3E

[TpeBpamenwust BeniecTs. Poiab XUMHUH B )KU3HA
YeloBeKa (U3yUeHUe H08020 Mamepuaa)

Xumuueckas peakius. Posb
XHAMHH B )KU3HHU YeJIOBEKA.
Xemodumust 1 xeMopoOwHs.
Wcropust BOBHUKHOBEHUS U
Pa3BUTHS XUMHUHU

. BzaunmoaeiicTBre MpaMopa ¢ KUCJIOTOU U
MOMYTHEHHE U3BECTKOBOW BOBI.

JI. 2. CpaBHEHHE CKOPOCTH UCTIAPECHHUS BOJIBI,
0JIEKOJIOHA ¥ 3TUJIOBOI'O CIHUPTA C
(buIbTpOBANBHON Oymaru.

[Teproauyeckasi cucreMa XHUMHYECKUX dJICMEHTOB.
3HAKU XUMUYIECKUX DJIIEMEHTOB (KOMOUHUPOBAHHDLL)

XUMHUYECKUH 3IeMEHT. SI3bIK
XHMUH. 3HAKH XUMHYCCKUX
aneMeHToB. [lepuoanyeckas
CHCTEMa XUMHYCCKUX
anemenToB M. . Menneneena.
I'pynnel 1 nepuoasl.
[TpoucxoxaeHne Ha3BaHUI
3HAKOB XUMHYECKUX
3JIEMEHTOB

Tabnuna «Ileprnonuueckas cucrema
XUMHNYCCKUX 3JICMCHTOB MCHIIGJIGGB&»

Xumunyeckue popmyisl. OTHOCHUTENbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca (YceoeHue HA8bIKO8 U YMeHUlL)

Xumnaeckue Gopmyibl. 3aKOH
IMOCTOSIHCTBA COCTaBa.
KadgecTBeHHBIN 1
KOJIMYECTBEHHBINA COCTaB
BCIIIECTBA.

Brraucnenmne oTHOCUTEILHOM
MOJIEKYJIIPHOM MaccChl

Tabnuna «Ileprnonuueckas cucrema
XUMHUYECKHX AJIEMEHTOB MeHieneeBay
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

BeIllecTBa 1o Gpopmyie.
Brruncienue MaccoBoOM 10U
3JICMEHTa B XUMHYECKOM
COCOUHECHUHU. ATOMHAs
CAUHHUIIA MACChI

MaccoBasi 107151 3JIEMEHTa B COSTMHEHUN
(npoOyKmueHbwiii)

Brruncienue MaccoBoOM 10U
9JIEMEHTA B XUMHUYECKOM
COCITMHEHUH; YCTAaHOBIICHUE
npocreiien GopmyIibl
BEIISCTBA I10 MACCOBBIM JIOJISIM
2JIEMEHTOB

Kaprouku ¢ 3aganusamu

ATOMBI XUMHYeCKHX 3JieMeHToB (10 u)

JIuunocmmuuie pezynomamol
0c60eHUs membl: TOTOBHOCTD
H CIIOCOOHOCTH K
BBITIOJIHEHH IO MIPAB U
00s13aHHOCTeH YYCHUKA;
ONTUMHU3M B BOCIPUSTHH
MHpa; NOTPEOHOCTH B
CaAMOBBIPAKEHUH U
camMopeau3alumu,
COI[HAJILHOM NMPU3HAHUM;
OpPHEHTAIUSl B 0COOEHHOCTAX
COIMAJIBHBIX OTHOIEHUI 1
B3auMOAelCcTBUI

®A3A IOCTAHOBKU U PEHIEHUSA
CUCTEMbI YYEBHBIX 3ATAY

OCHOBHBIE CBEJICHUS O CTPOEHUHU aTOMOB. M30TOMIBI
KaK Pa3HOBUIHOCTH aTOMOB XMMHUYECKOIO AJI€MEHTA
(u3yuenue Ho8020 mamepuaia)

Crpoenue atoma. SAnpo
(IpOTOHBI, HEUTPOHBI,
ANIEeKTpoHBI). [lokazaTenbcTBa

JI. Mopaenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
JI. 3. MonenupoBanue NpuHLINIA JeHCTBUS
CKaHHMPYIOILIEr0 MUKPOCKOTIA.
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

CJIO’KHOCTH CTPOEHHUS aTOMOB.
OmnbiThl Pesepdopna.
N3oTomnsl. AnepHbie mpolecchl

Tabmuna «llepuoamyueckas cucrema
XMMHYECKHX 3JIEMEHTOB MeHieneeBa

OnexTpoHbl. CTpOEHHE AIIEKTPOHHBIX 000JI0UeK
ATOMOB XMMHYECKUX IJIEMEHTOB (KOMOUHUPOBAHHDILL)

CtpoeHue AIeKTPOHHBIX
000JI04YCK aTOMOB DJICMCHTOB
1-20 Ilepuonnyeckoii
cuctemsl J. 1. Menpaeneena.
Oco0eHHOCTH OONBIINX
MIEPHOJIOB

Tabmuma «Ilepuonuueckas cuctema
XHUMHYECKHUX dJIeMEHTOB MeHgeneeBay

[lepuomuyeckasi cucreMa XUMHUECKUX JIEMEHTOB U
CTPOCHHE aTOMOB (Ucciedos8anue u pegexcuis)

[Tepuonuueckuii 3aK0H U
[ICXD. I'pynnbl 1 nepuoabl.
Crpoenue atoma. IIpoctsie
BeulectBa (Me u HeMe)

[Tepuonuueckas cucTeMa XUMHUYECKHUX
anemeHTOB /1. I. MeneneeBa B pa3IMuHbIX
bopmax

HNonHast XuMU4ecKas CBSI3b (VPOK-NPAKmMuKym)

HonHasg XuMHYeCKast CBSI3b.
Bonopoanas cBs3b

10.

KoBaneHTHast HeTTOJISIpHAS XUMUYECKas CBS3b
(u3yueHue H08020 mamepuana)

KoBasieHTHas HenonspHas
XUMHYECKast CBsA3b. KpaTHOCTH
CBSI3U, JJIMHA CBS3U.
DJEKTPOHHBIE U CTPYKTYpHBIE

bopMyIibl

11.

KoBaneHTHas nossipHasi XMMHUYECKasi CBSI3b
(npodyKkmueHuvlil)

KoBanentnas nonsipHas
XUMHYECKask CBS3b.
DIIEeKTPOOTPULIATETLHOCTh

JI. 4. 3roToBiieHne MOJeNe MOJIEKYI
OMHAPHBIX COCTUHEHHIA

12.

Mertannndeckasi CBA3b (KOMOUHUPOBAHHDLIL)

Meramnnueckas CBI3b

H3roroBnenne MoJEnu, WILTIOCTPUPYIOLIEH
CBOMCTBA METAJUINYECKON CBA3U
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb

/i COJICpIKaHUs
13. | O6o0mieHre U CUCTEeMATHU3AIHS 3HAHHIA 110 TeMe O06o001IeHNEe U CHCTeMAaTH3aIINS

«ATOMBI XUMHUUECKHX JIEMEHTOBY (VPOK- 3HAHUU 10 TeMe «ATOMBI

NPAKMUKyM) XUMHUYECKHUX 3JIEMEHTOB)
14. | O0001mEenne U cucTeMaTHU3aysa 3HAHUHA 110 TEME O060011IeHNE U CUCTEMATU3AIUS

«ATOMBI XUMHUUECKHX JIEMEHTOBY (VPOK- 3HAaHUU 10 TeMe «ATOMBI

NPaKmuKym) XUMHYECKUX JIEMEHTOB)
15. |KonTpoasHas pabora Ne 1 o Teme «ATOMBI IIpoBepka 3HaHMI, yMEHUU U

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

HaBBbIKOB 00yYarouuxcs mno
TeMe «ATOMBI XUMHUUECKUX
HJIEMEHTOB»

IIpocTtbie BemecTBa (7 4)

Jluynocmmuule pe3yibmamot
0ce0eHUs memovl: 0CO3HAHUE
CBOUX TPYAHOCTEH U
cTpeMJIeHHe K UX
NPeo10JIeHUI0; MPOsIBJICHH e
CIOCOOHOCTH K CAMOOIIeHKe
CBOHUX JeMCTBHIl, IOCTYNKOB,
OCHOB COIIHAJILHO-
KPUTHY€CKOI0 MbILIJICHUSA
TOTOBHOCTh K
PaBHONPABHOMY
COTPYAHHYECTBY; YBAaKECHUE
JIMYHOCTH W ee TOCTONHCTBA;
TOTOBHOCTh U CIMOCOOHOCTH K
BbINOJIHEHU IO MOPAJIbHBIX
HOPM B OTHOLLICHUH
B3POCJIbIX U CBEPCTHUKOB B

15




Nen OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
LIKO0JIe, A0Ma, BO
BHey4eOHbIX BHIAaX
AeATeJIbHOCTH;
¢popmupoBanme
M03HABATEJIbHBIX HHTEPECOB,
HHTEJIEeKTYAJIbHBIX H
TBOPYECKHX CIOCOOHOCTEH
00y4arIIMXCs
16. |[IpocThie BemecTBa METAIUTB M HEMETAJLTHI (u3yuerue | [IpocThie BemecTBa — . O6pasipl METAIIIOB.
H08020 Mamepua.a) metasuibl. [Ipocteie BemectBa | JI. 5. O3HakoMIIeHHE C KOJUIEKITUEH METAJIOB
— HEMEeTaJUIbl. AJUIOTPOMUs J. [loryuenue o3ona. O6pa3ibl 6es1oro u
ceporo oj0Ba, 6e10ro u KpacHoro docdopa.
JI. 6. O3HakoMiIeHHE C KOJUIEKIIMEN
HEMETAJIJIOB
17. | KonuuectBo BemiectBa. Mosb. MonspHas macca KonuuecTBo BemectBa, Moib. | Jl. HekoTopbie MeTamisl 1 HEMETaIIbI C
(kombuHUposanHulii) Momnspuas macca. I[ToctosiHHas | KoaMuyecTBOM BelecTBa 1 MoJb
ABoraapo, KUJIoMoJlb,
MULTAMOJTb
18. | MonsipHbIit 00BEM Ta3000pa3HBIX BELIECTB MossipHbIii 00BEM. . MonsipHblif 00beM ra3000pa3HbIX BEILECTB
(npoOyKmueHbwiii) MuUmmMMoNpHBINA U
KHAJIOMOJISIPHBII 00BEMBI Ta30B
19. |Pemenue 3ama4 o ¢popmyne (uccredoganue u KonnuecTBo BelecTsa. Tabnuue! ¢ popmynamu
perexcus) Mousiprast macca. MoasipHbIT
o0beM
20. |Pemenue 3agau o hopmyne (ucciedogarnue u KonungecTBo BemiecTna. Tabnuue! ¢ popmynamu

peghnexcus)

MounspHas macca. MonsipHbIi
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Nonr OCHOBHBIE 3IEMEHTHEI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
00BEM
21. |O06001menne 1 cucTeEMaTU3aAs 3HAHUH 110 TEME O00011IEHNE U CUCTEMATU3AIUS
«[IpocThie BEIIEeCTBA» (VPOK-NPAKMUKYM) 3HaHui 1o Teme «IIpocThie
BEIIECTBAY
22. |Konrponbnas padora Ne 2 o Teme «IIpocTsie ITpoBepka 3HaHUM, yMEHUHN U

BEIIECTBA» (KOHMPOIb, OYEHKA U KOPPEeKYUs 3HAHULL)

HAaBBIKOB o6yqa}oumxc;l 10
TEME ((HpOCTBIC BCIIeCTBa»

CoenquHeHHs] XHMHYECKUX 3JIeMeHTOB (16 u)

JIuunocmmuuie pezyromamot
0CBOeHUA meMmbl: IPUHATHE H
OCBOEHHE CONUAIBHOMN POJIH
o0yuawuerocs; BHIpadoTrka
B IPOTHBOPEYNBbIX
CUTYalUAX NPABUJI
noBeeHusl,
CIOCOOCTBYIOIIUX
HEHACWJILCTBEHHOMY M
PaBHONIPABHOMY
NPEOJ0JICHUI0 KOH(JINKTA;
YCTOMYMBBIN
NMO3HABATEJbHBIH MHTEpeC U
CTaHOBJIEHHE
CMBICTI000pa3yIoLeH
(p)yHKIMH NTO3HABATEJIBHOIO
MOTHBa; MOTHBaLUS
o0pa3oBaTe/IbHOM
NAeATeJJbHOCTH IIKOJbHIUKOB
HA OCHOBE IHYHOCTHO
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
OPHEHTHPOBAHHOTIO MOAX01a
23. | Crenenp okucneHus. bunapHeie coeqMHEHUS IlonsTHe 0 cTeneHn Tabmuua «Ilepuonuyeckas cucrema
(usyuenue Ho8020 Mamepuaia) okucnenus. Onpenenenue XUMHUYECKHX 3JIeMEeHTOB MeHieneeBa»
CTETNICHU OKUCIICHUS
24. | Crenienp okucicHus. buHapHbIe COeTMHEHUS Cocrasnenue hopmy Mo Tabmuna «I[lepuoanueckas cucrema
(usyuenue Ho8020 Mamepuaia CTETNICHH OKUCIICHUS XUMHUYECKHX 3JIeMEeHTOB MeHieneeBa»
25. | Okcupl. Jleryuue BOAOPOAHBIC COCTUHECHUS Oxcunel. ['mapunbt J. O6pa31ibl OKCHUIOB.
(npoOyKmueHbwiii) JI. 7. O3HakoMIIeHHE C KOJUICKIIUEH OKCUJIOB.
JI. 8. O3HakoMJIeHHE CO CBOMCTBAMH aMMHAKa.
JI. 9. KauecTBeHHas peakuus Ha yrJIEKUCIbIHA
ra3
26. | OcHOBaHUS (KOMOUHUPOBAHHDLIL) OcunoBanust. Monsl. Katuons u | . O0pa3ziusl ocHoBanuii. Kuciorno-
anuonbl. OnpezaeneHue HIETIOYHBIE HHUKATOPHI U U3MEHEHHE X
XapakTepa cpebl. OKpPACKH B IIEIOYHOMN cpee
Nunukaropel
27. |Kucnotsl (npooykmueHulii) Kucnotsl. Onpenenenue . OOpa31ibl KUCIOT.
XapakTepa Cpessbl. KucnorHo-1enounsle MHANKATOPHI U
WNuaukaTopsl M3MEHEHUE UX OKPACKH B HEUTPaJIbHON U
KHMCJIOTHOM Ccpeliax. Y HUBEPCAIbHBIN
WHJIUKATOP U U3MEHEHHE €TO OKPACKHU B
pasnuyHbIX cpenax. llkama pH.
JI. 10. Onpenenenne pH pacTBOpOB KHCIIOTHI,
LIEJIOYU U BOJIBI.
JI. 11. Onpenenenue pH nuMoHHOTO M
sI0JIOYHOT0 COKOB Ha Cpe3e IJI0JI0B
28. | Cosi KaK IPOM3BOJIHBIC KUCIIOT U OCHOBAHUH Comu. Cocranenue hopmyn | . OGpasiisl comneit.
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Nen OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb

/i COJICpIKaHUs
(KOMOUHUPOBAHHDIIL) 10 CTETICHU OKUCIICHUS JI. 12. O3HakoMJIeHHE C KOJUIEKIIUEHN colien

29. | Conu Kak MpOU3BOIHBIC KHCIOT U ocHOBaHu# (ypox- |Comu. CocraBnenue popmyn | /. Tabauma pactBopumocteit
NPAKmuKym) 10 CTETIEHU OKUCIICHUS

30. | OcHOBHBIE KJIacChl HEOPTAHUYECKUX BEIIECTB OcHOBHBIE KJIacChl Tabmuua «Ilepuonuyeckas cucrema
(uzyuenue Ho6020 mamepuaia) HEOPraHMYECKUX COEAMHEHUN |XUMMUYECKUX 3JIEMEHTOB MeHaeneeBay

31. | AMopdHbIE U KPUCTAIIIMYECKHE BELIECTBA BemectBa B TBepoMm, xuakom |Jl. Mojenn KpUCTalsIMueCKUX PEeLIeTOK
(kombOuHUposanHulii) ¥ ra3000pa3HOM COCTOSIHUU. XJIOpU/1a HAaTpHsl, aliMa3a, OKCUJa yriepoja

Kpucranmuueckue u (V).

amop¢usbie BemecTa. 3akoH | JI. 13. O3HakOMIICHHE C KOJIJICKITUEH BEIIECTB
IIOCTOSIHCTBA cOCTaBa. THUIIBI | C Pa3HBIM TUIIOM KPUCTATIMUECKON PELIeTKH.
KPUCTANIMYECKUX PEIIETOK W3zroroBnenue Moienell KpUCTaIIINUECKUX
(aTromHas1, MOJIEKYJISIpHAs, peleToK

MOHHAS ¥ MeTaJlITn4YecKas)

32. |IIpaktuyeckas pabora Ne 1. 3HaKOMCTBO C [TpaBuna pabotsl B mkoabHOU | llITaTHB, ciUpTOBKA, MPOOUPKA, XUMHUECKHUM
nabopatopHbIM obopynoBanueM. Ilpasuna Th nabopatopuu. JlJabopartopHast | crakaH, koj0a, BoJa, MEpHBIN LIHUIUHJID,
(uccnedosanue u peghrexcus) nocyzaa u 000pya0OBaHuUE. ¢dapdoposas yamika

[TpaBuiia 6€30MacCHOCTH.
HarpeBaTenbHble ycTpolicTBa

33. |YucTele BemecTBa U CMECH (MpoOyKMu6HblLlL) YucTsle BeecTBa U CMECH . ITpumepsl YMCTBIX BEMIECTB U CMECEH.
Beutects. [Ipupoansie cmecu: | JI. 14. O3nakomiieHue ¢ 06pa3oM ropHOi
BO3/YX, IPUPOAHBIi ras, HOPOJIbI
HE(Tb, IPUPOIHBIE BOBI

34. | Paznenenue cmeceil. O4ncTKa BEMIECTB (YC8OCHUE Pa3nenenne cMecel BEIIECTB.

HABbIKOB U YMEHULL)

Ou4ucTKa BENIECTB.
@unpTpoBanue. JuctTrmiuianus,
KpHUCTAJUIM3allMsl, BO3TOHKA,
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
HEHTPUPYTUPOBAHUE
35. |I[Ipaktuyeckas padora Ne 2 «Ounctka 3arpsi3sHeHHON | Pa3nenenue cmeceii BemjectB. | CMech MOBapeHHOM COMM C IECKOM, BOJIA,
HIOBAPEHHOM CONN» (YPOK-Npakmukym) OuncTKa BEIEeCTB. K0J10a, BOPOHKA, (PUIIBTP, CTEKJIIHHAS
®unstpoBanue. [IpoBeaenue |manoudka, CHMpTOBKa, GpapdopoBas yalka
XUMUYECKUX PEAKLUH IIPU
HarpeBaHuu
36. |MaccoBast 1 00beMHast 107151 KOMIIOHEHTOB CMECH MaccoBast 1o
(npoOyKmueHbwiii) PacTBOPEHHOTO BEIIECTBA.
O6bemHas 1o
37. |IIpaktuyeckas pabora Ne 3 «[IpuroroBnenue B3pemuBanue. Bopa, conb, Becbl, MEpHbII LUIMHID,
pacTBopa C 3aJJaHHOM MaccoBOH J10J1ei [TpuroroBneHue pacTBOPOB CTEKJISIHHAs 11aJ04Ka, BEChI
pPacTBOPEHHOTO BEIIECTBA» (VPOK-NPAKMUKYM)
38. |Kontpombnas padora Ne 3 o teme «CoequHEHHS [TpoBepka 3HaHuUi, yMeHUH U

XUMHUYECKHX 3JIEMEHTOBY» (KOHMPOIb, OYeHKA U
KOppeKyusl 3HaAHULL)

HABBIKOB 00yYaronuxcs mno
TeMe «CoenuHEHUS
XUMHYECKUX DIIEMEHTOBY

HN3meHnenns, npoucxoasmue ¢ Bemecrsamu (11 4)

JIuunocmnuie pesynomamot
oceéoenus memol: 0CO3HAHUE
rPpaHUIbI COOCTBEHHOIO
3HAHMS U HE3HAHUS;
MOJIOKMTEIbHOE OTHOLIEHH
K YYE€HHUI0, 103HABATEJIbHOMI
AeATeTbHOCTH, KeJIaHue
NpUOOpETeHUs1 HOBBIX
3HAHMH, YMEHUI,
COBEPILICHCTBOBAHME
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

HMEIOUINXCS; YMEHHe
KOHCTPYKTHBHO pa3peliaThb
KOH(IMKTBI; GopMHUPOBaHUE
LHEHHOCTHBIX OTHOIIEH U
APYT K APYrY, YYUTEII0,
aBTOpPaM OTKPBITHH 1
H300peTeHuil, pe3yabTaramM
00yueHust

39.

®dusnueckue sBneHus. Pa3nenenue cmeceit (u3yuenue
HO8020 Mamepuana)

XuMuyeckas peakuus.
VYcnoBus 1 IPpU3HAKU
XUMHUYECKUX PEAKIUH.
Knaccudukanus XuMuuecKux
pPEeaKLMii 110 NOTIIOIIECHHIO WIH
BBIJICJIICHUIO DHEPTUU

. IIpumeps! GU3NIECKUX SIBIICHHIA:
IUIaBJIeHHE MapadrHa; BO3rOHKA Hoaa mim
OEH30MHOI KUCIIOThI; paCTBOPEHUE
OKpaIIEeHHBIX coJiel; 1updy3ust TyIHCThIX
BEILECTB C TOPALIEH JIAMIIOYKH HAKaIMBaHUs

40.

3aKOH COXpaHEHUs MacChl BELIECTB. XUMUYECKHE
YPaBHEHMUS (YcBoeHUe HABLIKOG U YMEeHU)

CoxpaHeHre MaccChl BEIIECTB
MPU XUMHYECKUX PEAKIIHSIX.
YpaBHEeHHE U cxema
XAMHYECKON peaKkuu

41.

CocraBieHre ypaBHEHUN XUMUYECKUX PEaKIUit
(KOMOUHUPOBAHHDILL)

YpaBHEeHUE U cxema
XAMHYECKON peaKkuu

KapTO‘H(I/I C 3alaHUAMU

42.

Pacuersl mo XuMHUYECKUM YpaBHEHUSM (UCCAe008aHUe
u pegnexcus)

Bbruncnenus no XuMH4eCKUM
YpaBHEHMSIM Macchl, 00bemMa
WM KOJIMYECTBA OJTHOTO U3
MIPOJYKTOB PEAKIUU 110 Macce
HCXOJIHOTO BEIIECTBa

3a1ayHuKT

43.

Peakuuu paznoxenus. [lonstue o ckopoctu

Peaknun Pa3JIOKCHUA.

. Tonyuyenue ruapoxcuaa meau (1I);
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Nen OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
XUMHUYECKON peaklui U KaTaln3aTopax [Tony4yenue xKuciopona. pa3ioKeHue MepMaHTraHaTa Kaus;
(npoOyKmueHbwiii) [TonsiTue o ckopocTu paziioKeHue MEPOKCHIa BOJOPOa C TOMOIIbIO
XUMHUYECKHUX PEAKIIHA. JMOKCHJIa MapraHiia 1 Karaja3bl KapTodens
Karanuzatopsl. @epMeHTHI WM MOPKOBH
44. | Peaxuuu coenunenus. Llenouku nepexoos Peakuuu coenHeHus. JI. 15. Oxucnenue Meau B IJIaMEHU
(KOMOUHUPOBAHHDYIIL) Karanutuueckue u CIUPTOBKU WM FOPEJIKH
HEKaTaIUTUYECKUE PEeaKIInH,
oOpaTuMble 1 HEOOpaTUMBIE
peakuuu
45. |Peakiuu 3amenieHus. Pag akTHBHOCTH METaIIOB Peakuuu 3amemenus. O6mue | /. B3aumoneiictBue pa30aBIeHHBIX KUCIOT C
(uccnedosanue u peghrexcus) XUMHUYECKHUE CBOKCTBA MeETaJJIaMH.
METaJIJIOB: PEaKLUU C JI. 16. 3amenienue Meau B pacTBOpE XJIopuaa
KUCJIOTaMu, COJIsIMU. Psijg memu (I1) sxenezom
HaAIPSDKEHUN METalIOB
46. | Peakuuu oomena. [Ipasuiio bepromne (u3yuenue Peakiun oOmena . PactBopenue ruapokcuaa meau (II) B
HO8020 Mamepuana) KHCIIOTax; B3aumozeicteue okcuaa meau (1I)
C CEpHOM KHMCJIOTOM NPU HarpeBaHUU
47. | Tunsl XUMUYECKUX PEAKIIMHA Ha IpUMEpe CBOMCTB Knaccugukarus Xummuueckux
BOJIBI (YCBO€HUE HABBIKOG U YMEHUlL) peakuuii o NPU3HAKY «UUCIIO
¥ COCTaB MCXO/IHBIX BEIIECTB U
MPOAYKTOB peakuumn». Bona u
ee cBoicTBa. I'maponus
48. | O6o0meHne 1 cucTeMaTH3aIUs 3HAHUH 110 TeMe [TpocTeie U CIIOKHBIE

«Kiraccel HeopraHMYeCKHX BemecTB. TUIIBI
XUMHUYECKHX PEAKLUI» (KomniekcHoe npumeHneHue
3HAHUL, YMEHUl, HaABbIKOB)

BCIICCTBA.
OCHOBHBIC KIIACCHI
HCOPTaHNYCCKUX BCILICCTB.
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Nenn
/i

Tema, Bun/Tun ypoka

OCHOBHBIE DJIIEMEHTEI
COJICpIKaHUs

IIpakTueckas 4actb

XUMUYECKUE PEAKIIUU.
Krnaccudukanus XuMHIecKux
pEeaKLMii 10 YUCILY U COCTABY
MCXOJIHBIX U MOJTYYEHHBIX
BEILECTB. Y PaBHEHUS
XUMHUYECKUX PEAKIINI

49.

Kontpoinbnas padora Ne 4 o teme «M3menenwus,
MPOUCXOJISIINE C BEIIECTBAMUY (KOHMPOIIb, OYEHKA U
KOppeKyus 3Hanuii)

[IpoBepka 3HaHUM, yMEHUUN U
HABBIKOB 00yYarouuxcs mno
TeMe «3MeHeHus,
MIPOUCXOISIINE C
BELLIECTBAMM

PacrBopenue. PacrBopbl. Peakuuu HOHHOTO
00MeHa M OKHMCJIUTEeIbHO-BOCCTAHOBUTEIbHbIE
peaxkuuu (16 4)

JIuunocmmuuie pezyromamot
0CBOCHUS MeMbl:
npuodpereHue MOTHBALIMHU K
npoueccy 00pa3oBaHus;
NPU3HAHUE IEHHOCTH
310POBbSl, CBOEIr0 U IPYrux
J10/eil; TOTOBHOCTD U
CIOCOOHOCTB K
PABHONIPABHOMY
COTPYAHMYECTBY, YYACTHIO B
IIKOJbHOM CAMOYNPaBJIEHUH
B IIpe/iesiax BO3PacTHBIX
KOMIIeTeHIHI (Ie:KYpCTBO B
LIKoJIe U KJjacce, yyacTue B
AETCKUX U MOJIOACKHDBIX
0011eCTBEHHBIX
OpPraHM3anusx, MKOJbHbIX
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Nen OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
BHEIIKOJIbHBIX
MeponpUsITUAX
NMPOCONUATBHOIO XapaKTepa)
50. | PacTBOpeH#me Kak (PU3UKO-XMMHUCCKUI TIPOIIECC. PacTBOprMOCTH BEIIECTB B [ICX?D, Tabnuia pacTBOPUMOCTH
PactBopumocTs (usyuenue nosoco mamepuana) BOJIE.
Pusnueckas ¥ XUMHAYECKAst
Teopus pacTBOPOB. ['uapatsl u
KPUCTAIJIOTUAPATHIL.
HacelenHbie, HeHACHIIIIEHHBIC
U TIEPECHIIIEHHBIE PACTBOPHI
51. | DneKTpONUTHI U HE-ITEKTPOIHUTHI (YC8OEHUe HABbIKOG | DNEKTPOIIUTHI U J1. VictibiTanue BeIecTB U UX PacTBOPOB Ha
U ymeHuti) HERJIEKTPOJIUThL. MexaHusm AJIEKTPOIIPOBOTHOCTH
O/1, crenens D/1, cunbHbIC U
CJ1a0bIe ANEKTPOJIUTHI
52. | OcHOBHBIE TIOJI0XKEHUS Teopun D] DNeKTpoIUTHYECKAas J. 3aBUCHMOCTD 3JIEKTPOIPOBOAHOCTH
(KOMOUHUPOBAHHDIT) JUCCOLMaIs KUCIOT, YKCYCHOM KUCJOTBI OT KOHIIEHTPAILUH.
LIEJI0YEN U COJIEN B BOJAHBIX JIBrKeHNEe OKpalleHHbIX HOHOB B
pactBopax. MoHbl. KaTHOHBI M | 3JIEKTPHUYECKOM I10J1e
aHHOHBI. VIOHBI IpOCTHIE U
CJIO’KHBIC, TUAPATHPOBAHHBIC U
HETUAPATHPOBAHHBIC HOHBI
53. |MonHbIe ypaBHEHUS (MpOOYKMUGHDbILL) Peakiun noHHoro ooMeHa. JI. 17. B3aumozeiicTBue pacTBOPOB XJIOpHIA
Peaxius HeliTpanuzauuu HaTpHs U HUTpaTa cepedpa
54. | KuciioTsl B CBETE 3JEKTPOIUTHUSCKOMN aucconmanud, | KucimoTel. Dnekrpomurrdeckas |JI. 18. [Tomydenne HepacTBOPUMOTO

uX KJIaccu(uKaIus, CBOICTBA (KOMOUHUPOBAHHDIIL)

IUCCOLMALINAA KUCIOT. Peakuuu
WOHHOro oOMeHa.

THUAPOKCHUJA U B3aUMOJEHUCTBHUE €0 C
KHCJIOTaMH.
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Ner OCHOBHBIC JICMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
Ornpezenenue xapakrepa JI. 19. B3anMoaeliCTBHE KUCIIOT C
cpensl. MaaukaTtopsl. Psn OCHOBAHHUSIMH.
HaIpsHKEHUH METaIOB
55. |Kucnotsr B cBete TO/I, ux knaccudukanus, cBoricta | Kucnorsl. Dnexkrpomutuueckas |JI. 20. BzaumoaenicTBre KUCIOT ¢ OKCHIAMU
(uccnedosanue u peghriexcust) JIHCCOIMAI KUCIOT. Peakuuy | MeTaioB.
HOHHOr'0 OOMEHa. JI. 21. B3anMoAeHCTBHE KUCIOT C METaJJIaMH.
Onpenenenne xapakrepa JI. 22. B3aumoieiicTBUE KUCIIOT C COJISIMU
cpenbl. Unaukatopsl. Psp
HaIIpSHKEHUN METaJIOB
56. |OcHoBanus B cBete TD/I; ux knaccudukanms, OcHoBaHUS. J1. 23. B3aumopeiicTBue meiioyen ¢
CBOICTBA (U3yueHUe HOBO20 Mamepuana) DJIEKTPOJIUTHYECKAS KHCJIOTaMHU.
JIECCOIHMAINS IICI0YCH. JI. 24, B3aumojelcTBHE ICI0YeH ¢ OKCUIaMU
Ornpenenenue xapakrepa HEMETAJIJIOB
cpenbl. Unnukaropel. Peakiun
HOHHOI'0 0OMeHa
57. | OcHoBanus B cBete TO/I; ux xiaccupukamnms, OcHoBanus. JI. 25. B3anmopelicTBHE IEI0YEH ¢ COIIMMU.
CBOMCTBA (YPOK-NPAKMUKYM) DIIEKTPOTUTHIECKAS JI. 26. [Tonyuenue u cBoicTBa
JHUCCOLHAIUS IICI0YUCH. HEpPacTBOPUMBIX OCHOBAHMI
Ornpenenenue xapakrepa
cpensl. MaaukaTopsl. Peakunn
HOHHOT'0 0OMeHa
58. | Oxcupl, ux kinaccudukanus, Oxcunpl. OKcHABI JI. 27. B3anMogieficTBHE OCHOBHBIX OKCHJIOB C

CBOWCTBA(NPOOYKMUGHbILL)

HecoseoOpasyrolme u
coJIe00pazyroIme

KHUCJIOTaMHU.
JI. 28. BzanmopeiictBre OCHOBHBIX OKCHIOB C
BOJIOH.

JI. 29. B3anMoieiicTBHE KUCIOTHBIX OKCUIOB
C IIEI0YaMHU.
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
JI. 30. BzaumoieiicTBrE KUCIOTHBIX OKCHJIOB
C BOJOM
59. | Comnu B cBete TD/I, X CBOWMCTBA (U3yueHUE HOBO2O Counu. DneKTpoauTuyecKas JI. 31. B3aumogeiicTBue coiieif ¢ KUCIOTaMH.
Mamepuana) nuccormanus coieil B Boqueix |JI. 32. B3anMoaelicTBUE COJIEH C IIET0YaMU.
pactBopax. Pan nanpsoxenuit | JI. 33. B3aumogeiictBue coseii ¢ cossimu.
MeTasuioB. Coliu KUCIIbIE U JI. 34. BzaumojeiicTBre pacTBOPOB COJIEH C
OocHOBHbIe. Jlucconuanus MeTaJlJIaMH
KHCIIBIX U OCHOBHBIX COJIeH
60. |['eneTmueckas CBSI3b MEX/IY KJIacCaMU OcHOBHBIE KJIacChl
HEOPraHUYECKUX BEIIECTB (KOMOUHUPOBAHHDIL) HEOPraHMYECKUX BEILIECTB
61. |[Ipaktuyeckas padora Ne 4. BeIloJIHEHHE OIIBITOB, BrimonHeHne onbIToB, ComnsiHast ¥ cepHast KUCIIOThI, TUAPOKCH]T
JIEMOHCTPHUPYIOUIUX TeHETUUECKYIO CBSI3b MEXKY JIEMOHCTPHUPYIOLTUX HATPHS, JIAKMYC, OKCUJT MEJTH, JKETIe3HBIN
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX COCIMHEHUM |TEHETHYECKYIO CBS3b MEXKIY T'BO3/b, CYyJb(aT MeaH, CIUPTOBKA, CITHIKH,
(Ypox-npakxmuxym) OCHOBHBIMH KJIaCCaMU KapOOHAT KalblIMs, U3BECTKOBAs BOAA
HEOPraHMYECKUX COCIMHEHUIM
62. | OKUCIIUTETHFHO-BOCCTAHOBUTEIIBHBIE PEAKITHN Knaccudukanus peakmuii mo | l. BzaumopeiictBre nuHKa ¢ Cepoi, CONMSTHON
(u3yueHue H08020 mamepuana) W3MEHEHUIO CTEIICHU kuciotoi, xaopuaom meau (II). ['openue
OKHUCIIEHUS: OKUCIUTEIBHO- Marsus. BzaumoneiictBue XJI0pHOU U
BOCCTAHOBUTEJIbHBIE PEAKIIUU. |CEPOBOJOPOAHON BOJIBI
OKuCIUTENb, BOCCTAHOBUTEIH
63. | YipakHeHUs! B COCTaBJICHUU OKHCIUTEIbHO- Knaccudukanus peakiuii mo | 3agaqyHuku
BOCCTAHOBUTENBHBIX PEAKIUN (VPOK-NpaKmuxym) M3MEHEHUIO CTEIIEHU
OKHUCTICHUS: OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIC PEAKITHH.
OKkucnuTenb, BOCCTAHOBUTEh
64. | CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB U CaoiicTBa IPO-CTHIX BEILECTB —
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Ner OCHOBHBIC JICMEHTBI
Tewma, Bun/Tun ypoka [IpakTrueckas yacTb
/i COJICpIKaHUs
HEMETAJIJIOB, KUCJIOT, cojied B cBeTe OBP METAaJJIOB M HEMETAJIJIOB,
(kombunuposanmulil) KHUCJIOT M COJICH B CBETE
OKHCJIUTENLHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA
65. | CBoiicTBa MPOCTHIX BEIIECTB — METAIIOB U CBoiicTBa IPOCTHIX BEIIECTB —

HEMETaJUIOB, KUCJIOT, cojiei B cBete OBP (u3yuenue
H08020 Mamepuaa)

MCTAJIJIOB 1 HEMETAJIJIOB,
KHCJIOT U COJICH B CBETE
OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKHI/If/'I

HToroBoe noBTOpeHme, JeMOHCTPANNS JHIHBIX
AOCTHKeHU I odyuyarommxcs (3 1)

Jluunocmmuvie pezyromamuol
0CB0€HUsL meMbl: TIPOSIBIICHUE
MMOJI0KUTEIBHOTO OTHOIIICHUS
K YPOKaM XMMUU; OLICHUBAHHUE
CBOCH y4eOHOI NesTeIbHOCTH,

INOHUMAaHHC IIPUYINHBI YCIICXa B

HEl; yMEHUE BECTU JUaJor Ha
OCHOBE PaBHOMPABHBIX
OTHOUIEHUW U B3aUMHOTO
YBa)KeHHUSI, YOSKIEHHOCTh B
BO3MOXHOCTH [TO3HAHUSA
MIPUPOJIBI, B HEOOXOIUMOCTH
Pa3yMHOTI'O UCITOJIb30BaHUS
JOCTHKCHUHN HAYKU U

TEXHOJIOTUH I JaJILHEHIIIETO

Pa3BUTHSI YETIOBEYECKOTO
oO11ecTBa, yBaXKeHHE K
TBOpILIAaM HayKH, OTHOILIEHUE K
XUMUU KaK 3JIEMEHTY

PE®JIEKCUBHASA ®A3A
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Nert OCHOBHBIE 3JIEMEHTBI
Tema, Bun/Tun ypoka IIpakTueckas 4actb
/i COJICpIKaHUs
0011e4€eI0BEYECKOI KYIbTYpBI
66. | O6o0mIeHNEe U cCUCTEeMAaTH3AIUS 3HAHUH 110 KypCy 8 O06o01IeHre U crucTeMaTh3anus | 3aJaYHAKH, KAPTOYKH C 33JaHUSIMHU
KJ1acca, pellieHne pacyeTHbIX 3a/1a4 (VPOK- 3HaHUU 1O Kypcy 8 Kiacca,
NPAKMUKyM) pellIeHre pacyeTHBIX 3a1a4
67. | O6obmeHne u cucTemMaTu3anus 3HaHui mo kypcy 8 | O6o0meHne u cuctemaTu3anus | 3aJa4HUKH, KAPTOUKHU C 3aJaHUSIMH
KJ1acca, peleHue pacyeTHbIX 3a/1a4 (KOMHIIEKCHOe 3HaHUU 1O Kypcy 8 Kiacca,
npuMeHeHue 3HaHUll, YMeHUl, HABbIKO8) pellIeHre pacyeTHBIX 3a1a4
68. | UToroBast KOHTpOJIbHAS pabOTa U €€ aHAIIN3 [TpoBepka 3HaHUi, yMEHUHN U

(KOHmMPOb, OYeHKa U KOppeKyus 3HaHUlL)

HaBbIKOB 00yYaroumxcs mno
BCEMY U3yYEHHOMY MaTepHuainy
Kypca XuMHH § KJj1acca
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KAJIEHJAAPHO-TEMATHUYECKOE IINIAHUPOBAHMUE 9 KJIACC (6a30Bblii ypoBeHb)

Tema, BUI/TUII YPOKa
/o A P

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTueckas 4actb

Beenenne. O0mas xapakrepuctuka JIuunocmmsle pe3yiomamaol 0C60€HUSA MEMbL:

XHMHUYECKHUX 3JIEMEHTOB H
xumMuuyeckux peakumi (10 u)

M0JIOKUTEJIbHOE OTHOLIEHUE K YYEHHIO,
’KeJJaHHe IPUOOpeTaTh HOBbIC 3HAHUSA H
YMEHHS1; 0CO3HAHME CBOMX TPYJHOCTell 1
cTpeMJ/ieHHe K UX NPeo10IeHHIO;
NPOsIBJICHHE CITIOCOOHOCTH K CAMOOLICHKe
CBOMX /IefiCTBHI U MOCTYIKOB;
HPaBCTBEHHO-3THYeCKOe OLIeHUBAHME
YCBaHMBAEMOI'0 COAEPKAHUA; YCTOMYMBBIN
MO3HABATEJILHBII HHTEPEC U CTAHOBJICHHE
CMBICJI000pa3y0IIel (PYHKIUH
MO3HABATEJILHOT0 MOTHBAa; MOTHBALIMS
o0pa3oBaTe/IbHOM /1eATeILHOCTH
IIKOJbHHKOB HA OCHOBE TUYHOCTHO
OPHEHTHPOBAHHOIO IOAX0/a

®A3A 3AITYCKA (COBMECTHOE
INPOEKTUPOBAHUE "

INTAHUPOBAHUME YYEBHOI'O I'OJA)

1 |BBoaHBII MHCTPYKTAX MO MpaBUIaM
TEXHHUKHU 0€3011aCHOCTH.
XapakTepruCcTUKa XMMUYECKOTO
9JIEMEHTA TI0 €0 MOJIOKEHUIO B
[Tepnonnueckoit cucreme /1. Y.
MenneneeBa (6600mbili)

BBOIHBIN MHCTPYKTaX 10 ITpaBUJIaM TEXHUKH
0e30MmacHOCTH. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB ITPOCTBIX BELIECTB U
coeiMHeHu, 00pa30BaHHBIX XUMUUYECKUMHU
3JIEMEHTaMU B IpeJieiax IIaBHbIX HOATPYII U
nepuoioB [lepuonnueckont cucremsr /. 1.
Menneneena

J. Monenu aToMOB 3JieMeHTOB 1-3-T0
TIEPHOIOB

2 | XapaKTepucTHKa XUMHUIECKOTO
9JIEMEHTA IO €ro MOJIOKEHUIO B

[Iman XapakTEepUCTUKN XMMUYECKOTO JIEMEHTA.

XapakTepucTHKa 3JIEeMEHTa-MeTala.
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
[Tepuonnueckon cucreme /1. U. XapakTepuCTHKA AJIEMEHTa-HEMETAILIIA
Memnpeneesa (KoMOUHUPOBAHHDLL)
3 [CsolicTBa OKCHIOB, KMCIOT, KucnoTHsiil unm ocHoBHBIN xapaktep okcuaa v |JI. 1. [TonydeHue rugpokcuia HMHKA U
OCHOBaHMH, cojei B ceeTe TO/] TUJPOKCHJIA DJIEMEHTA KaK OTJIMYUTENIBHBIN €ro | UCCIIeIOBAaHUE €0 CBOMCTB
(u3yueHue Ho6020 mamepuana) MPU3HAK. 3aBUCUMOCTh XUMHYECKUX CBOMCTB
OKCHJIOB U THJIPOKCHJIOB 3JIEMEHTOB TTOOOYHBIX
noarpynmn [ICXD 1. . MenneneeBa oT
CTENEHEH OKUCIEHUS NX aToMOB. [loHATHE
amgpomepnocms Ha IPUMEPE OKCHUIA U
TUAPOKCHIA ATTFOMUHUS
4 |T'eHeTndecKue psabl METAJIOB U I'eneTndeckue psaapl MeTauioB U HemetauioB. | . Paznuunbie popmbl Tabmuir
HEMETAIIIOB (KOMOUHUPOBAHHDILLL) Knaccudukanmss XuMHUueCKUX 3J1€MEHTOB. [Tepuoanueckoii CUCTEMBI.
[TonsATHE O MEPEXOAHBIX DJIEMEHTAX JI. 2. MonenrpoBaHue MOCTPOCHUS
Ilepuonuueckoi cucremsl /1. 1. Menaeneena
5 | Xumudeckas opraHU3aIus )KHBOW U XuMH4ecKas Opranu3aius >kuBoi 1 HexkuBo | Jl. Mojienib cTpoeHust 3eMHOTO 11apa B

HEKUBOU MPUPOJIBI (U3YUeHUe HOBO2O
Mamepuana)

pupoIbl. XUMUYECKUI COCTAB s1/Ipa, MAHTUHU U
3€MHOM KOpPbl. XUMUYECKHE 3JIEMEHTHI B
KJIETKaX JKUBBIX OpraHu3MoB. Makpo- u
MHUKPOIJIEMEHTBI

MOTIEPEYHOM pa3pese

Knaccudpukanus xummaeckux
PEaKIHii 0 Pa3IMIHBIM OCHOBAHHSIM
(u3yuenue HO8020 Mamepuaia)

O0006I11IeHNE CBEAECHUH 0 XUMHUYECKUX
peakuusx. Kinaccupukanmst XuMuaeckux
peakKIuii Mo pa3InYHbIM OCHOBAHUSIM: COCTaBY
U YUCIly pearupyromux U o0pa3yronmxcs
BELIECTB, TEIIIOBOMY 3 (PeKTy, Ha-NpaBICHHUIO,
M3MEHEHHIO CTEeIIeHEN OKHUCIICHHUS DJIEMEHTOB,
00pa3yIoIIMX pearupyroiire BemecTna, pase,
UCIOJIb30BAHUIO KaTaIN3aTopa

JI. 3. 3amenienue menu B pactBope cyibdara
menu (1) sxeneszom
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peaKIu (nPoOYKmMueH»lii)

[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUK.

@akTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKHUX PEAKLIUH

. 3aBUCUMOCTBH CKOPOCTH XUMUYECKON
peaKuuu:

a) OT MPUPOJIbI PEaruPYIOLIUX BEIECTB;

0) OT KOHLIEHTPALIUK PEarupyroIINX BELIECTB;
B) OT IUIOMIAIM CONTPUKOCHOBEHUS
pearupyromux BemecTB («KUISIIUN CI0M»);
') OT TEMIIEPATypbl pearupyroInx BEIIeCTB.
JI. 4. 3aBucumMocTh

CKOPOCTHU XUMUYECKON PEAKIIUU OT MPUPOIBI
pearupyromux BEMECTB HA IPUMEPE
B3aUMOJICUCTBUS KUCIIOT C METAJIJIAMHU.

JI. 5. 3aBUCUMOCTb CKOPOCTH XUMUYECKOMN
peaKIMu OT KOHLIEHTPAIIMU Pearupyronmx
BEIIIECTB Ha MIPUMEPE B3aUMOICHCTBUSI IIMHKA
C COJITHOM KMCIIOTOW pa3iInyHOU
KOHLIEHTpaLu.

JI. 6. 3aBUCUMOCTb CKOPOCTH XUMUYECKON
pEaKUUH OT IUTONIAAX COMPUKOCHOBEHUS
pearupyromux BemecTB.

JI. 7. MoenupoBaHHe «KUIISLIETO CIOS».

JI. 8. 3aBUCMMOCTb CKOPOCTH XUMUYECKOMN
peaKIu OT TeMIIepaTyphl pearupyrommnx
BEIIECTB HA PUMEPE B3aUMOJECHCTBUSA
okcuna meau (II) ¢ pactBopom cepHoit
KHCJIOTBI Pa3JIMYHOM TeMIlepaTypbl

Karanusaropsl (u3yuenue Hooeo
Mamepuana)

Karanuzarops! u katanu3. IHTruGUTOpSI.
AHTHOKCUIAHTHI

. 'OMOTeHHBIN U Fe€TEPOreHHbIA KaTaJIU3BI.
depmeHTaTUBHBIN KaTanu3. MHrubupoBaHue.
JI. 9. PaznoxxeHne nepokcuaa Bogopoaa
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

¢ oMoIpto okcuaa mapradua (IV) u
KaTtajasbl.

JI. 10. OOHapyxeHHe KaTana3bl B HEKOTOPBIX
MUIIEBBIX MPOTYKTAX.

JI. 11. arubupoBanue B3auMOICHCTBUS
KHCJIOT ¢ METaJlJIaMH, UCII0JIb3Ysl YPOTPOIIMH

O00011eHNEe U cCUCTEMAaTU3 AL
3HaHUH Mo Teme «OO1as
XapaKTePUCTHKA XUMUYECKUX
DJIEMEHTOB M XUMUYCCKHX PEAKITHIN

(ypox-npakmuxym)

O00011IeHIE U CUCTEMATU3AaLUs 3HAHUH 110
teMe «O011as XxapaKTepruCcTHKa XUMHYECKUX
3JIEMEHTOB ¥ XUMHUYECKUX PEAKIIHII»

10

KonTtponpHast padora Ne 1 o teme
«O01mas XxapaKTeprUCTUKa XUMUYECKIX
9JIEMEHTOB ¥l XUMUYECKUX PEaKIHii»
(KOHMPOIb, OYEHKA U KOPPEKYUSL
3HAHUIL)

KonTponbnas padora Ne 1 no reme «OOmas
XAPaAKTCPUCTHKA XUMHUYCCKUX DJICMCHTOB U
XMUMHYECKUX PEaKInii»

Metamasl (17 1)

JIuunocmmuuie pe3y1omanmovi 0C60eHUA MEMbL:
(popmMupoBaHue HeJIeBbIX YCTAHOBOK
yY4eOHOI e TeJIbHOCTH; 3HAHNE OCHOBHBIX
NPUHIUIIOB U MPaBUJ OTHOLIEHUSA K
npupoje; NOTPedOHOCTH B CAMOBBIPA’KEHUH H
caMopeaJIn3aliM, CONAJIbLHOM NPU3HAHUM;
NMO3MTHBHAs MOPAJIbHASI CAMOOLICHKA;
TOTOBHOCTH M CIIOCOOHOCTH K Y4acTHIO B
LIKOJLHOM CAaMOYIIPABJIEHHHU B Npe/esiax
BO3PACTHBIX KOMIIETEHINH (1e:KyPCTBO B
LIKOJIe H KJacce, y4acTHe B JeTCKUX 1

®A3A IOCTAHOBKU U PEHIEHUSA
CUCTEMbI YYEBHBIX 3ATAY
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/a
MOJIOAEKHBIX 001IeCTBEHHBIX
OPraHu3anMsX, NKOJbHbIX U BHEIIKOJbHbBIX
MepPONPHUSITHSIIX MPOCONHATBHOI0 XapaKkTepa)
11 |ITomoxeHne METAIUIOB B Kpartkuit uctopuuecknii 0030p «Bek MmeaHbIi —

[Tepnonnueckoii cucreme /1. Y.
MenpeneeBa. O0mme Guzndeckue
CBOWCTBA METAJJIOB (U3)UeHUe HOBO2O
Mamepuana)

BEK OpOH30BBIN — BEK KEJIEC3HBII.
XapakTepucTrKa MOJ0KEHUS JIEMEHTOB-
MeTaiuioB B [lepuoauyeckoil cucreme.
CtpoeHue aToMOB METAJIIOB. MeTajlinuecKue
KpUCTAJUTMYECKHUE PelIeTKH. MeTarmndeckas
XHMUYECKas CBI3b. DU3NUECKHE CBOMCTBA
METaJJIOB MPOCTHIX BEUIECTB. JIerkue u
TSDKEJIble MeTaJLJIbl. YepHbIe U 1IBETHBIE
MeTasuibl. J[paroieHHbie MeTasuibl

12 | CunaBel (ycsoenue Hasvikos u ymenuti) | CruiaBbl v ux Kinaccuduxanus. YepHsie . O6pa3s1ibl criaBoB
METaJUIbl: YyT'YHBI U CTalu. L[BeTHbIE MeTaIIbI:
OpoH3a, TaTyHb, MEJIbXUOP, AIOPATIOMUHUH.
XapakTepucTHKa CIUIaBOB, UX CBOMCTBA.
3HaveHre BaXKHEHIIINX CIIIIaBOB

13 | XuMudeckue CBOMCTBa METAJIIIOB BoccraHoBuTenbHbIE CBONCTBA METAJIIOB. JI. BzaumoaelcTBrue METaIIoB C

(u3yueHue H08020 mamepuana) B3anmopeiicTBre METAIOB C KUCIOPOAOM U HEMeTaJJIaMH.
JPYTMMHU HEMETaUIAMH JI. 12. B3aumozeiicTBre pacTBOPOB KUCIIOT U
CoJIeil ¢ MeTalIaMu
14 | XuMudeckre CBOMCTBa METAJIIIOB XapakTeprucTuka 00X XUMHUECKUX CBOWMCTB

(mponoskenue). Pag akTuBHOCTH
METaJUIOB (KOMOUHUPOBAHHDLLL)

METaJIJIOB HA OCHOBAHUU UX IOJIOKEHUS B PAAY
HanpspKeHUs B cBeTe npescTasienus 00 OBP.
[IpaBuiia npUMEHEHNS ANEKTPOXUMUYECKOTO
psaa HanpsHDKEHUH TP ONPEEIICHUN
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
BO3MOKHOCTH B3aMMOJACHUCTBUS C PACTBOPAMHU
KHUCJIOT U cotiel. [TonpaBku k nmpaBuiiam
MIPUMEHEHHUS AIEKTPOXUMUYECKOTO psjia
HanpsbkeHusa. Metanminorepmus
15 | Meramsl B ipupoe, obriue crocodsl | CamopoiHbie MeTaiuibl. MuHepamsl. Pybr. JI. 13. O3HakoMJIeHHE C pyJaMu Kelie3a.

HOJIyYEHUSI METAJUIOB (U3YYeHue
H08020 Mamepuana)

Meramtyprust v €e BUbL: TUPO-, TUAPO-,
3JEKTPOMETAILTYprus. Metammotepmus.
MukpoOnooruyeckue MeToAbl OMy4YeHHUS
METaJJIOB

JI. 14. OkpammBaHue IaMeHH COJISIMU
IIEJIOYHBIX METAJUIOB

16 | OGmue MoHATHS O KOPPO3IUU Koppo3ust Mmeramios, criocoObl 3aTUThI
METAIIJIOB (U3YyUueHUe HOBO20 METaJJIOB OT KOPPO3UU
Mamepuana)
17 |lllenouyHble METAILIBI (YC8OEHUE CrpoeHue aTOMOB 3JIEMEHTOB TJIaBHOU . O6pa3iibl MEIOYHBIX U
HABbIKOB U YMEHULL) noArpynmsl nepoi rpymnmsl. [llenounsie HIETTIOYHO3EMENbHBIX METAJIIOB.
MeTaJlIbl — MPOCThIE BemecTBa. Obiue BiaumopeiicTBue HaTpus, TUTUS C BOJOM.
(bu3mvecKre CBONCTBA MIEIOYHBIX METAJIIOB. B3aumogeiicTBre HaTpus C KUCTOPOIOM
XUMHUYECKUE CBOMCTBA MIEJTOYHBIX METAIJIOB:
B3aMMO/ICHCTBHIE C TPOCTHIMU BEUIECTBAMH,
BoJ0M. [IpupoHbIe COeTMHEHHUs], COAEPKALLNE
HIETOYHBIE METAJIJIBI, CITOCOOBI TIOTYUECHHS
METaJJIOB
18 | CoenuHeHwMs METOYHBIX METAIIIOB 00630p BaxXHEUIINX COETUMHEHUH MIETOYHBIX . BzauMoeiicTBre KambIus C BOJOM.
(KOMOUHUPOBAHHDIIL) METAJIJIOB: IIEJI0YH, CONU (XJIOPUIBL, B3aumopeiicTBue Maruusi ¢ KUCIOPOIOM.
kapOoHaThI, cynbdaTel, HUTpaThl). [Ipupoausie |JI. 15. B3aumopeiicTBrue Kaibius ¢ BOIOK
COCTMHECHUS MIETIOYHBIX METAIIJIOB
19 | O6mias xapakTepuCTHKa IEMEHTOB CtpoeHre aTOMOB IIETOYHO3EMEIbHBIX . Topenue marnus. Bzaumopeiicteue
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
rnaBHOW noja-rpymsl I rpynisr MeTayuioB. Ouznueckre CBOMCTBA. XUMUYECKHUE | KaTIbIUs C BOJOM (Boaa, peHON(PTANICHH,
(vceoenue Hagblko8 U yMeHUtl) CBOMCTBA: B3aUMOJICICTBUE C TPOCTHIMU Kanblui, amka [letpn).
BEIIIECTBAMH, BOJIOM, OKCHAaMH (MarHui, JI. 16. [lonydeHnue ruapoKCcuIa Kalblus U
KaJbLUH U JIp.) UCCJIEJIOBAaHHE €r0 CBOICTB
20 | Baxxneimue coeMHEHNS Baxueime co-eqUHEHUS: OKCU KaJIbIUI —
HIEJIOYHO3EMETbHBIX METAJIOB HeraiieHasi U3BeCTb, OKCHJI MarHUs — %OKSHAst
(usyuenue HO8020 Mamepuaia) Martesusi, THAPOKCU]] KaJIbLIUsI, CONU (Medl,
MpaMop, U3BECTHSIK, TUIIC, (ochaThl U JIp.).
[IpuMeHeHne Ba)XHEUIINX coenHEeHUI. Posb
XUMHUYECKHX 3JIEMEHTOB KIS U MarHus B
KHU3HEJEATEIIbHOCTH KUBBIX OPraHU3MOB
21 | AmOMUHUH (U3yuenue Ho8o2o Crpoenue atoma anmtoMuHusi. Puznyeckue, JI. 17. llonyyenue ruipoKcuia aTFOMUHUS U

Mamepuana)

XUMHAYECKHE CBOWCTBA ATIOMUHHSL:
B3aUMOJICHCTBHE C IPOCTHIMH BEIIECTBAMH,
kucioramu. Amomunorepmus. [Ipuponasie
COEIMHEHUS AJIIOMUHUS U CTIOCOOBI €T0
nostydeHusi. O61acTy NpUMEHEHUs! ATFOMUHUS

HUCCJIETOBAHNE €T0 CBOWCTB

22 | CoenuHEeHUs aJIFOMAHUSA CoenuHeHus amrOMUHHS: aMPOTEPHOCTh J. AMdoTepHOCTh THIPOKCH]IA AITFOMUHHS
(KOMOUHUPOBAHHDIIL) OKCHJIa U TUIpOKCcHUAA. BaxkHeume conu (pacTBOpHBI €IKOTO HATPa, COISTHOM KHCIIOTHI,
anmoMuHus. [I[puMeHeHne amoMUHUSA U €r0 COJIY JIFOMHUHMUS, TPOOUPKH )
COE€IUHEHUN
23 | Keneso, ero ctpoenue, pusndeckue u | CtpoeHue aroma xenesa. Crenenu okucienust |/l BzaumonelicTBrue MeTanioB ¢

XUMHUYECKHE CBOMCTBA (U3yueHue
H0B8020 Mamepuana)

xee3a. Puznyeckue, XMuMUIECKHe CBONCTBA
JKene3a: B3auMOJIEVCTBUE C MPOCTBIMU
BEIIIECTBAMU, BOJOM, KMCIIOTaAMH, COJISIMH.
XKenes3o B npupozae, MUHEPAIIBI XKelle3a

HemeTauiaMHu. [lomydenne ruipokcu1oB
xenesa (I1I) u (I1T)
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
24 |T'enernueckue psibl xenesa (1) u CoeMHEHNs KaTHOHOB kenesa: Fe? Fed*, JI. 18. B3zaumoneiicTBue xene3a ¢ CoNsTHON
xenesa (I1). Baxuelimme conu Xene3o — ocHOBa COBPEMEHHOM TEXHUKH. KHCJIOTOH.
Kenesa (npooyKmueHblil) [Tonsitue koppo3uu. Posib XUuMHUYECKOTO JI. 19. ITonyuenue ruapokcuioB xene3a (I1) u
3JIEMEHTA KeJie3a B )KU3HEIECITEIIbHOCTH (IIT), n3yueHune ux CBONCTB
KUBBIX OPTaHU3MOB
25 |IIpaktuyeckas pabora Ne 1 [TpaBwia TexHUKN 0€30MaCHOCTH TPU WNucrpykuuu. Tabauia pacTBOPUMOCTH.
«[lony4yenue coelMHEHUI METAJJIOB U | BHIIOJTHEHUH TaHHON paboThl. OObsCHEHNE PactBopsb! x70puaa Gapus, CEpHOI KUCIOTHI,
U3YYEHUE UX CBOMCTBY (uccredosanue |pe3ylbTaTOB U 3alUCh YPaBHEHUH HUTpaTa cepedpa, MeIHOTO Kyrmopoca,
u peghrexcus) COOTBETCTBYIOIIMX PEAKLUN B MOJIEKYJIIDHOM U | THAPOKCUA HATPHS, COJISIHASL KUCIIOTA;
MOHHOM (hopmax YKEJIE3HbIE CKPENKU WJIM KHOIIKH, CIIUPTOBKA,
CIUYKH, TPOOUpPKH. JKee3Hble OMUIIKH,
CepHas KHCII0Ta, paCTBOPHI XJIOPUIA Kele3a
(II), runpoxkcuaa HaTpUsl, CEPHON KUCIIOTHI
26 |O0o0O01IeHNE U CUCTEMATH3AIUS [ToBTOpEHME KIIFOUEBBIX MOMEHTOB TEMBI

3HaHUH 110 TeMe «MeTamie»
(KoMnIeKCHOe npumMeHeHue 3HAHUL,
YMeHUll, HABbIKOB)

«Metamibly: GU3NIECKUE U XUMUYICCKHE
CBOMCTBA METAJJIOB U UX BaXKHEUIIINX
COETUHEHUN

27

Konrtpomnbnas pabora Ne 2 o Teme
«MeTamibl» (Konmponw, oyenka u
KOppeKyusl 3HAHULL)

[IpoBepka 3HaHUI, YMEHUIN U HABBIKOB
oOyuarouxcs mo reme «MeTasib

Hemeranisbl (28 4)

JIuunocmmuuwie pesyromanmovi 0C60eHUA MEMbL:
’KeJJAaHHe OCBOCHHSI HOBBIX BUI0B
AeATeJIbHOCTH, y4aCTHE B TBOPYECKOM,
CO3MJATEJbHOM Ipolecce; M0JI0KUTEIbHOEe
OTHOLIIEHHE K YYeHHUI0, I03HABATeIbHOMI
AeATeJIbHOCTH, JKeJIaHue NpruodperaTh
HOBbIC 3HAHUS, YMEHHS, COBEPIICHCTBOBATH
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

HMCIOIIIMECSH ] HOﬁpO)l(eﬂaTeJIBHOG
OTHOUICHHE€ K OKPYKAKINUM; IPU3HAHUE

LHEHHOCTH 3/I0POBbsI CBOEr0 M APYTrUX JKO/IEi;

MOTPEOHOCTH B yYaCTHH B 001IeCTBEHHOI
JKU3HM OJIMKalIero COnMaJbLHOro
OKpY:KeHHsl, 0011eCTBEHHO MOJIe3HOMH
AesATeIbHOCTH

28

Hemeraibl: aTOMBI U TIPOCTHIC
BemectBa. Bo3nyx. Kucnopoa. O3on
(u3yueHue Ho8020 Mmamepuana)

Ilonoxenue 3nemMenToB-HeMeTauioB B IICXD
. . MenneneeBa, 0COOEHHOCTH CTPOCHHUS UX
aToMoB. CBOICTBa NPOCTHIX BELIECTB
HEMETAJUIOB. DJEKTPOOTPULIATEIIBHOCTh KaK
Mepa HEMETAJUTMYHOCTH, PST
3JIEKTPOOTpULATENIbHOCTH. Kpucramnuueckoe
CTPOEHUE HEMETAIIIOB — IMPOCTHIX BEIIECTB.
Annorponus, coctaB Bo3ayxa. Ouznueckue
cBolcTBa HeMeTaII0B. OTHOCHTENHLHOCTD
MOHITUN Memall — HeMemaii

. OGpa3iibl HeMEeTaIOB: BOJIOPOI,
KHCJIOPO/I, XJIOp B IPOOHUPKAX C MPOOKAMH,
OpoM (B amryie), cepa, MoJ, KpaCHBIM
(bocdop, aKTUBUPOBAHHBI YTOJIb

29

Bonopon. Bona (yceoenue nasvixos u
VMeHuUtll)

JIBOWICTBEHHOE MOJIOKEHNE BOIOPOA B
ITepuonnueckoii cucreme /. . Menneneesa.
dusnyeckue CBOKMCTBA BOAOPOIa. XUMUYECKUE
CBOMCTBA BOJOPO/Ia — OKUCIIUTEIBbHBIE U
BOCCTaHOBUTEIbHBIE. [I[prMeHenne Bogopoa.
[Tonyuenue, cobupanue, pacro3HaBaHuE
BOJIOpOJIA

JI. 20. [Tonyuenue u pacno3HaBaHUE
BOJIOPOJA.

JI. 21. UccnenoBanue NoBEPXHOCTHOTO
HATSKCHUS BOJIBI.

JI. 22. PacTBOopeHue nepmMaHrasaTta Kajiaus Uiu
MEJIHOTO KyIopoca B BOJIE.

JI. 23. I'mapararust 00€3BOKEHHOTO Cynb(haTa
meau (II).

JI. 24. N3roTOBIIEHUE TUIICOBOTO OTII€YaTKa.
JI. 25. O3HakoMJIeHHE C KOJUIEKIUEH
OBITOBBIX (PUIIBTPOB.
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
JI. 26. O3HaKOMIIEHHE C COCTaBOM
MHHEPAIBHON BOJBI
30 |["amorensl (komOUHUPOBAHHDILL) CtpoeHue aTOMOB TaJIOT€HOB M MX CTEIICHH . O6pa3iibl raJoreHoB — MPOCTHIX BEIIECTB.
okucieHnusa. Pu3nveckre CBONCTBA rajoreHoB. | B3anMopelicTBre rajJoreHOB ¢ HaTPUEM,
XUMUYECKUE CBOWCTBA T'aJIOTEHOB: amroMuHIEeM. BeITecHeHHE XJI0poM Opoma
B3aUMOJICVCTBUE C METAJIIAMU, BOJOPOJOM, (floz1a) U3 pacTBOPOB UX COJIECH
pacTBopamu cosiei u rasoreHoB. M3meHeHue
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX CBONCTB Y
rajJioreHoB oT (propa K Homy
31 | CoenvHeHus rajJoreHoB I"anorenoBogopoabl. ["aoreHoBo10pOAHBIE . O6pa3iibl IpUPOAHBIX COEAUHEHUN XIIOpa.
(MpoOyKmueHbwiii) KHCJIOTHI: PTOPOBOAOPOAHAS (TIJIABUKOBAs), JI. 27. KauecTBeHHas1 peakiys Ha raJioreHu -
XJIOPOBOJIOPOIHAS (COJISIHAS), MOHBI
OpOMOBOIOPOIHASI, HOJTOBOAOPOIHAS.
lanmorenuast: GTopUIbl, XITOPUIBI, OPOMHUIBI,
Honuael. KauecTBeHHBIC peakIiK Ha
ranoreHua-uoH. [IpupoaHsie coequHeHUs
TaJIOTEHOB
32 |IlonyyeHue rajaoreHos. [TonydeHue ranoreHoB 3IEKTPOIU3OM
buonorudeckoe 3HadeHue u pacriaBoB WM PACTBOPOB COJIEH.
MPUMCHECHHE TAJIOTEHOB M UX Buonorudeckoe 3Ha4eHUE TAIOTCHOB.
COCIMHEHUH (YC8OeHUe HaBbIKOG U [IpuMeHEeHHE TATOTEHOB M KX COSTUHCHHIMA
VMeHutl)
33 |Kucnopon (uzyuenue Hosozo Kucnopon B mpupoae. Xumuueckue coiictBa | JI. 28. [Tonydyenue u pacrio3naBanue

Mamepuana)

KHCJIOPOJIa: B3aUMOCHCTBUE C TIPOCTHIMHU
BEIIECTBAaMH (METAJIJIaMU U HEMETAJIAMH ),
CJIOKHBIMU BellecTBaMu. ['openue u
MEJICHHOE OKHCICHHUE. JIpIXaHue 1

KHCIIOpoa
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

¢dorocunres. [Torydenue kucnoposa.
IIpumeHeHue kucnopoaa

34

CocraB Bo3ayxa (ypok-uepa)

Y4eOHO-TeMaTH4ecKast urpa 1o XuMuu
«CocraB Bo3yxay. PerieHue npakTnaeckux
3amad. Pabora B rpynmnax. Urper: «/lanbime...»,
«3amopouku u3 604km», «Tel — MHE, 51 — TEOEY,
«["oHKa 3a JIUJIepoM»

35

Cepa u ee COeIUHEHHUS (VCc8OeHUe
HABLIKOB U YMEHUll)

CTtpoeHne aTOMOB CEphI U CTETICHU €
OKUCJICHUS. AJUTOTPOIHS CEPHI, €€ XUMHUICCKHE
CBOWCTBA: B3aMMOJICHCTBUE C METAJLIAMH,
KHCJIOPOOM, BOAOPOAOM. [leMepKypHu3aIus.
Cepa B mpupoje: caMopoaHasi, CybduHas u
cynbdarnas. buonornyeckoe 3Hau€HUE CEPHI.
[Ipumenenue cepbl. CepoBOAOPO U CYIb(UIBI.
CepHHUCTBIN Ta3, CEpHUCTAs! KUCIIOTA, CYJIb(OUTHI

. B3aumopnencTBue cepsl ¢ METaIaMH,
BOJIOPOJIOM U KHUCJIOPOJIOM.

JI. 29. 'opeHue cepbl Ha BO3/1yX€ U B
KHUCIIOpOJie

36

Cepnas kucnora. OKHCIUTETbHBIE
CBOWCTBA CEPHOU KUCIIOTHI (U3)UeHUe
HO6020 Mamepuaﬂa)

Paz0aBiienHas 1 KOHIIEHTPUPOBAaHHAs CEpHAst
kuciota. [Ipumenenne cepHoit kuciotsl. Comu
CepHOM KUCIOTHI: TJ1ayOepoBa coJlb, THIIC,
cynbdar 6apusi, MEIHBIN Kymopoc.
[IpousBoacTBO cepHol KuCa0Thl. KauecTBeHHas
peakuus Ha cynb(aT-uoH

. O6pa3ibl NPUPOIHBIX COSTUHEHUN CEPHI.

OO6pa3ibl BaXXHEUIIUX JJIsI HAPOTHOTO
X03s1HcTBa Cylb(})aToB.

JI. 30. CBoiicTBa pa36aBieHHO cepHOil
KHCIIOTBI

37

Pewrenne 3ana4 u ynpaKHEHHH.
O06o0011eHNe U cUCTEeMaTU3aLUs
3HaHUi 110 Teme «Hemeramms» (ypox-
NPaKmuKym)

Pewmenne ynpaxkuenuii no reme «lloarpymnmna
KHUCIopoaa». [IoBTopeHne KirtoueBbIX OHATHI
TEMBI

38

A3BOT (yceoeHue Hagblko8 U yMeHull)

CTpOCHI/IC aTOMOB M MOJICKYII a30Ta. CsoiicTBa

39




Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
a3oTa. B3aumoaelicTBue ¢ MeTajaaMmu,
BOZOPOJOM U KuciaoponoMm. [lonydenue azora
13 KUAKOTO BO3/1yXa. A30T B IPUPOJE U €ro
OHOJI0rMYecKOoe 3HaUCHHE
39 | AMMuaK (uzyuenue H08020 Crtpoenue moiiekyisl ammuaka. CBoiicTBa JI. 31. 3yueHue cBOMCTB aMMHaKa
Mamepuana) aMMMaKa: B3auMOJEHCTBUE C BOJIOH,
KHCIIOTaMHU, KUCIOpo oM. JloHOpHO-
aKLENITOPHBI MEXaHU3M 00pa30BaHUS CBS3U B
none aMMonus. [lonydyenue, cobupanue u
pacrno3HaBaHHe aMMHUaKa
40 | Conu amMmonus (kombunuposanmnsiti) | CBOWCTBA cONeil aMMOHUS, 00YCIOBIIEHHBIE JI. 32. Pacio3HaBaHue cosiei aMMOHHMS
MOHOM aMMOHHSI U Pa3IMYHbIMU aHUOHAMH.
Pasnoxenune coneit aMmmoHus1. XJIOpHUI, HUTPAT,
KapOOHAT aMMOHHSA U UX IPUMEHEHUE
41 | KucnopoHbie cOeTMHEHUS a30Ta. HeconeoOpa3yromue kucnoTHbie oKcu sl a3oTa. | [I. O6pasibl BaxKHEUITUX U1 HAPOTHOTO
A3oTtHas kucnota u ee conu (uzyuernue | Oxcun azora (IV). CBoiicTBa a30THOM KUCTOTHI | XO3sIMICTBA HUTPATOB.
H08020 Mamepua.na) KaK AJICKTPOJIUTA U KaK OKUCITUTEIIS JI. 33. CBoiicTBa pa3z0aBieHHOI a30THOM
KHCIIOTBI
42 | OKHCIUTETbHBIE CBOMCTBA a30THOM B3anMozeicTBue KOHLIEHTPUPOBAHHOU U . B3aumonelicTBue KOHIEHTPUPOBAHHOU
KHUCIIOTBI (NPOOYKMUBHDYILLL) pa30aBiIeHHON KUCIOTHI ¢ Me/ibto. [IpuMeHeHme | a30THOM KHCIOTHI C MEJIBIO.
a30THOM KHCIOTBI. HUTpatsl, cenutpol JI. 34. B3aumopeiicTBre KOHIEHTPUPOBAHHOMN
A30THOW KHUCIIOTBI C MEJIbIO
43 | Docthop 1 ero cCoeMHEHUS Annorponus ¢pocdopa: Oerblif U KpacHBIN . O6pa3ibl MpUPOIHBIX COSTUHEHUN

(KOMOUHUPOBAHHDILL)

docdop. CroiictBa hochopa: oOpazoBanue
dbochunos, okcuaa dpocdopa (V). dochopHas
KHCJIOTa U TPH psijia ee coneid: pocdaTsl,

dhochopa. OOpa3ipl BaXHEUITUX 15
HaApOJIHOTO X03sHicTBa PocdarTos.
JI. 35. T'openue docdopa Ha BO3yXe U B
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
ruapodocdatel u quruapodocdarsl. KHUCJIOPO/IE.
buonorudeckoe 3nauenue hocdopa (pochar | JI. 36. PacioznaBanue docdaron
kanbrust, AT®, JIHK u PHK). [Tpumenenue
dhocdopa u ero coequHEHUM
44 | PemeHnue 3a1a4 1 yrpaxHEHUH. Pemenne ynpaxxuenunii no reme «lloarpynmna

O0001IeHrEe U CHCTEMATH3AIINS
3HaHui Mo teme «Iloa-rpymma a3ora»
(KOMI’Z]ZQKCHO@ NpUMeHeHUue 3H61HMZZ,
YMEHUIl, HABbIKOB)

azora». [IoBTOpEeHHE KITFOUEBBIX MOHATUNA TEMBI

45 | Yraepon (u3yuerue H08020 CrpoeHue aToMa U CTENEeHb OKUCIICHUS . ITornomenue yriieM pacTBOPEHHBIX
Mamepuana) yraepoja. AJIOTpOIus yriiepojia: aaMas u BELLECTB WJIM T'a30B. BoccTtanoBieHne meau
rpadut. J{peBecHbli AKTUBUPOBAHHBIN yroJib. |HU3 €€ OKCHUJIA YIJIEM.
AncopOnust v ee IpuMeHeHne. X UMUUECKUE JI. 37. 'opeHue yrist B KUCIOpOie
CBOMCTBa yriepoja. Bzaumopeiictaue ¢
KHUCJIOPOJIOM, METAJJIaMHU, BOAOPOJIOM,
okcuaaMu MetanoB. KapOuabl kanbuus u
amoMuHus. AuetuiieH u metad. Kpyrosoport
yIJIepoJia B PUPOJIE
46 |Kucnopoausie coenunenus yriepoga |Oxkeup yraepona (II), umu yraphsiii ras: JL. O6pa31ibl MPUPOTHBIX COSTUHEHUI

(yceoeHue HagblK08 U yMeHUil)

MoJTy4eHue, CBOMCTBA, mpuMeHeHue. OKcu
yraepoaa (IV), nnau yrnexkucnsliii ras.
[Tonyuenue, cBOKCTBA, TPUMEHEHUE. Y TOJIbHAS
KHcnoTa u ee conu. KapboHatsl u
ruapokapOonatsl. [IpeBpaiienne kapOOHATOB B
ruapokapOoHatel 1 0opaTHo. [loHATHE
KECTKOCTHU BOJBI M CTIOCOOBI €€ YCTPaHEeHHUS.
KauecTtBenHnas peakuust Ha COJIM YroJbHOM

yraepojia. O0pasibl BaXXHEHIIINX TS
HapOJHOTO X03siicTBa KapOOHATOB.

JI. 38. Ilomyuenue yroinpHON KUCIOTHI U
U3yUYEHHE €€ CBOMCTB.

JI. 39. [Tepexon kapOOHATOB B
TUAPOKapOOHATHI.

JI. 40. PaznoxxeHue rugpokapOOHaTa HaTpuUs
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

KHCJIOTBI

47

Yraepon — 0CHOBa BCEM KUBOU
MPUPOJIBI (VPOK KOHGhepeHyus)

[IpencraBieHue qOKIa 0B, TUTEPATYPHBIX

craTeu Pa3IUYHBIX )KaHPOB 110 TEME ((YFJ'ICPOI[»

48

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

[TpaBwia TexHUKN 0€30MAaCHOCTH TPU
BBITIOJTHEHUH JTAHHOW PabOTHI.
TexHonoruueckast cxema padoTel. CriocoObI
coOHMpaHus ra3oB

WNHcTpykuuny Juist BBIIOJIHEHUS JaHHON
paboTHL.

1) Ilonyuenue, cobupanue u pacnosHaganue
H>: mpobupka ¢ ra300TBOTHON TPYOKOH,
IIUHK, COJISTHAsI KMCIIOTA, CITUYKH.

2) Ionyuenue, cobupanue u pacnosnasanue
ammuaxa: MpodHpKa ¢ KPUCTAIUINYECKUM
THJIPOKCUIOM KaJIbLIUs U XJIOPUIOM
aMMOHUS, C Ta300TBOJHON TPYOKOii,
JaKMycoBasi Oymara.

3) Honyuenue, cobupanue u pacno3nasanue
O2: npoOupKa ¢ IepMaHraHaToOM Kajus,
CIMPTOBKA, CIIMYKH, JTyIHHKA.

4) Ilonyuenue, cobupanue u pacno3naganue
COz: consHas KUCI0Ta, MpaMop, COJIsTHast
KHCJIOTa, IPOOUPKH € Ta300TBOIHOM TPYOKOH,
U3BECTKOBAsI BOJA

49

Kpemuunii u ero coequHeHus
(u3yuenue HO8020 Mamepuaia)

[IpupoHbIE COETMHEHNS KPEMHUS: KDEMHE3EM,

KBapll, CUJIUKATHI, ATFOMOCHIIUKATHI, aCOECT.
buonornueckoe 3Hauenune kpemuusi. CBoiicTBa
KPEMHHS: TIOJIyITPOBOTHUKOBBIE; €T0
B3aUMO/JICVCTBUE C KUCIOPOJIOM, METAJIJIAMH,

menodamu. Oxcup kpemuus (IV): ero ctpoenue

U CBOICTBa. erMHI/ICBaH KHCJIOTa U €€ COJIN.

. O6pa3ibl MpUPOIHBIX COSTUHEHUN
KpEMHHUS.

JI. 41. ITonmyuenne KpeMHUEBON KUCIIOTHI U
HW3YyYECHHUE €€ CBOWCTB
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
PactBopumoe crekio. [Ipumenenune KkpeMuus u
ero coenquaeHuid. Ctekio. [{emeHT
50 | CunukaTHasi IPOMBIIUIEHHOCTD [Ipe3enTanuu 00y4arOmUXCcs Mo TeMe
(KOMOUHUPOBAHHDIL, C «CuIMKaTHas IPOMBIIIIIEHHOCTh)
ucnoavzosaruem UKT)
51 | Pemenue 3amay u yrpaxHeHUH. Pemenue ynpaxunenuii no reme «lloarpynna

O00011eHrEe U cCUCTEMAaTU3 AL
3HaHu# 1o teme «llox-rpymnma
YIIEPOIa» (KOMNIEKCHOe NpUMEHEHUE
3HAHUL, YMeHUl, HABbIKOB)

yraeponaay. [loBropeHne KiIto4eBbIX TOHATUN
TEMBI

52 |IIpaktuueckas padora Ne 3 [IpaBuna TexHuku 0€30MaCHOCTH MpHU Cepa, yroinb, cepHas KHCIIOTa, XJIOpu Oapus,
«[lonmydyenne coeJuHEHN HEMETAJUIOB | BBIMIOJHEHUN JaHHOW paboThI Honun Kanusi, OpoMHas BOJa, CyIbdaT
Y U3YYCHHUE UX CBOUCTBY (YPOK- HaATpHsl, KapOOHAT HATPHS, COJISIHAS KUCIIOTA,
NPAKMUKym) WHAMKATOPBI, HUTpPAT cepedpa, pacTBOP
Kpaxmasa, U3BE€CTb, XJIOPUJ aMMOHHS,
CIIUPTOBKA, CITUYKU
53 | Pemienue 3ana4 (ucciredosanue u Pemrenue ynpaxxHeHuit v 3a1a4 1Mo TeMe 3amauyHuK

pedhnexcus)

«HemeTambe»

54

O0001IeHre U CUCTEMATH3AIUS
3HaHUH 110 Teme «HemeTanabe
(KoMnIeKcHoe npumMeHeHue 3HAHUl,
VYMeHUll, HaB8bIKOB)

O060011eHre, cUCTEMaTU3alNs U KOPPEKLIUS

3HaHUM, YMEHHUI U HaBBIKOB YYaIIUXCs 110 TEME

«HemeTambe»

55

KonTponbnas padota Ne 3
«Hemeramnel» (konmpoas, oyenka u
KOppeKyusl 3HaHUil)

[IpoBepka 3HaHUIA, YMEHHI 1 HABBIKOB
oOyuaromuxcs no reme «Hemeramib
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

IIpoexTHAasi 1eATETHLHOCTH
odyuawmuxcs (3 4)

Juunocmuule pe3ynvmamaol 0C60CHUA MEMBL:
YYBCTBO I'OPAOCTH 32 POCCUICKYIO
XHMHY€ECKYI0 HayKy, TYMaHH3M, OTHOLIICHHE
K TPYAY, LeJIeyCTPeMJIEHHOCTb; TOTOBHOCTD
K 0CO3HAHHOMY BBIOOPY AaJIbHel e
o0pa3oBaTeIbHON TPACKTOPUH; YMEHHE
YIPaBJATH CBOEi MO3HABATEJIbHOM
AeATeJbHOCTBIO

56 | Xumus criacaeT mpupoay [IpesenTanuu oOy4darOmuXcs 1Mo TeMe «XuMus
(KOMOUHUPOBAHHDIL, C UC- criacaet Ipupoay»
noavzosaruem UKT)

57 | Xumus u kocMoc(komounuposannsiil, |IIpe3eHTanuu oOydarommxcs no TeMe «Xumus
¢ ucnonvzosanuem UKT) U KOCMOC»

58 | Coznanue flesh-anumanuii mo teme Jemonctpanus flesh-anumariuii mo reme

«IlepcneKTUBBI Pa3BUTHS XUMHUI
(KOMOUHUPOBAHHDLLL, C
ucnonvzosanuem UKT)

«HepCHeKTI/IBLI Pa3sBUTHUA XUMUU»

O06001eHue 3HAHUI 0 XUMMH 32
KYPC OCHOBHOM IIKOJIBI.
IHoaroroBka K rocyaapcTBeHHOR
uroroBoii arrectauuu (F'MA) (10 4)

Jluunocmmuuwie pezyibmamosl 0C60CHUA MeMbL:
y0e:KIeHHOCTh B BO3MOKHOCTH MTO3HAHUSA
NPHUPOAbI, B HE00X0IMMOCTH PA3yMHOI'0
HCIO0JIb30BAHUA IOCTUKEHUH HAYKHU H
TEXHOJIOTUH /ISl JAJIbHEeHIIero pa3BuTHs
4eJI0Be4eCKOro 001ecTsa, ypaxkeHue K
TBOpIIaM HayKl/l, OTHOIII€EHUEC K XUMHUU KaK
3JIEMEHTY 0011e4Ye10Be4eCKOi KYJIbTYPbI;
MOTHBAIUs 00Pa30BaTEJbHOM AeATeJbHOCTH
IKOJbHUKOB HA OCHOBE JIMYHOCTHO

PE®JIEKCUBHAS ®A3A
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
OPHMEHTHPOBAHHOIO MOAX0/1A;
¢dopMupoBaHKe HEHHOCTHBIX OTHOLLICHHU I
APYT K APYrY, YYUTEII0, ABTOPAM OTKPBITHIA
U N300peTeHnii, pe3yJibTaTamM 00y4eHus;
HPABCTBEHHO-ITHYECKOE OLlCHUBAaHUE
YCBAUBAEMOI'0 COACPKAHMS
59 |[lepuonnueckuii 3aKOH U [Tepuonuueckuii 3akon u [leprnonnueckas
[Tepunonuueckas cucrema /JI. U. CHCTeMa XUMHUYECKUX 3jeMeHToB /. .
MenpeneeBa B cBeTe Teopuu cTpoeHus | Menaeneea. PU3nyecKuii CMbICIT
aToma (yceoeHue HABbLIKO8 U YMeHull) |TOPsSIKOBOI0 HOMEpa 3JIEMEHTa, HOMEPOB
MEepUO/Ia U FPyNIbl. 3aKOHOMEPHOCTH
H3MEHEHMS CBOMCTB 3JIEMESHTOB M UX
COEAMHEHHH B IIEpUOJAaxX U IPyMIIax B CBETE
MPEJICTABICHUI O CTPOCHUU aTOMOB
3JIEMEHTOB. 3HAYCHHUE MEPUOJUYECKOr0 3aKOHA
60 |IIepuoauyeckuii 3aK0H U [Tepuonnueckuii 3akoH u [leprnonnueckas
[Tepnonnueckas cucrema /1. 1. CUCTEMa XMMUYECKUX 1eMeHToB /1. 1.
MenpeneeBa B cBeTe Teopuu crpoeHus | Menaeneesa. TectupoBanue
aToMa (KOMOUHUPOBAHHDI)
61 | Buapl XUMHUYECKUX CBA3€EH U THIIBI Bunnl xumMuuecknx cBsI3ed U THUIIBI

KPHUCTAJUIMYECKUX PEUIETOK.
B3anmocCBsA3b CTpOEHUS U CBOWCTB
BEIIECTB (KOMNIEKCHOe NPUMEHeHUe
3HAHUU, YMeHUl, HABbIKOB)

KPUCTAJUIMYECKUX pelIETOK. B3aumMocBs3b
CTPOEHHUS U CBOWCTB BELIECTB

62

Knaccudukanust XuMuaeckux
peakmii Mo pa3auYHbIM IPU3HAKAM.
CKOpOCTh XUMUYECKUX PEAKIU

Knaccudukamnus XuMruaecKux peakiuii mo
Pa3TUYHBIM MPU3HAKAM (YHCIIO U COCTaB
pearupyomux 1 00pa3yrorxcs BEIeCTB;
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Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

n/m
(npoOyKmueHbwiii) HaJIM4YMe TPaHUIIBI pa3iena ¢a3; TeroBoi
3¢ (eKT; U3MEHEHHE CTENICHEH OKUCTICHUS
aTOMOB; UCIIOJIb30BaHUE KaTAIN3aTOPa;
HampaslieHue npoTtekanus). CKopocTb
XUMHYECKHUX PEaKIHii U ()aKTOPbI, BIUSIONINE
Ha Hee
63 |Knaccudukauus u cBoiictBa [IpocTeie U COXKHBIE BEIIECTBA, METAILIIBL,
HEOPraHMYECKUX U OPraHUYEeCKUX HEMETaJlIbl, OKCU/IbI, OCHOBAHMUSI, KHCIIOTHI,
BEIICCTB (KOMOUHUPOBAHHDIIL) conu. CTpoeHue, HOMEHKJIATypa OPraHuYeCKUuX
BEIICCTB
64 |Knaccudukauus u cBoiicTBa [IpocTeie U cnoxHbBIE BeliecTBa. MeTamisl U
HEOPTaHWYECKUX BEIICCTB (YPOK- HeMeTayuiel. CocTaB, Ki1accuuKamus u oo1me
NPAKMuKym) XUMHYECKHE CBOMCTBA OKCHU/IOB M THIAPOKCHIOB
(oCHOBaHM, KUCIIOT, aM(OTEPHBIX
THAPOKCHJIOB), coiid B cBeTe TD/]
65 |['eHeTHUECKHE PSIIBI METAIIA, I'eneTnyeckue psIpl MEeTaIUIa, HEMETaIa U

HEMeTaJlla U MePEX0JHOTO MeTalia
(KoMnIeKCHOe npumMeHeHue 3HAHUL,
VYMeHUll, HaB8bIKOB)

NEepEXoaHOro Merajjia

66 |roroBas KOHTpoOJIbHAS paboTa 3a Tpenunr-recrupoanue no Bapuanram ['MA HemoBapuantsl [ 1A
KypC OCHOBHOM IIKOJIBI B (hopMaTe MPOLUIBIX JIET U J€MOBEPCHil
[TUA (konmponw, oyenka u koppekyus
3HAHUIL)

67 |toroBast KOHTpOJIbHAS paboTa 3a Tpenunr-recrupoanue no Bapuanram ['MA HemoBapuantsel [ 1A

KypC OCHOBHOM IIKOJIBI B (hopMate
I'UA (konmpons, oyenrxa u koppexkyus

MPONIUIBIX JICT U IleMOBCpCI/Iﬁ
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n/a

Tema, BUI/TUTT ypOKa

OCHOBHBIC 3JICMECHTEI COJACPpIKaHUA

IIpakTrueckas 4actb

3HAHULL)

68

ITonBenenue uTOroB NMpoaeIaHHON

paboThI 3a 8—9 Kiacchl

[ToxBeneHre UTOrOB MPOJICIIAHHON pabOTHI 32
8-9 kitaccel

47
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