alacemorpenam al'mcesorpenies sl aranconanas
via saceaminn MO Vg SACCIEMIN NEAATOPRIECKOIT  JaMeCTHTENL InpekTopa
VEHTERCH SCTECTIENTIO = Iy IIoTO U o yeiebnoll pabore

LR nporokon No & —
Pyxonoayrgas HIMO o 22.0p. 2m € C ~OrnenaA. 10,
- J Mamsanona HHL . ) _ﬂ_f 2003

Npookan N 4 o . .0F 203

Mymimaninos Giomerioe ohuenlpasesateikioe yupesienme
MuspioscKia cpeunss mkona nseim Cepren |Oprenina Tlaanimena
(MBOY Mupiionckan CHLD

Pafionas npor pasisii
no s 11 eaaces (Gasonmii yponens)
22024 yaehinnaii oy

Pafosan nporpaMsa cocTamicus ua ocuone:

et
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HOACHUTEJIBHASA 3AIINCKA

HopMaTuBHO-IPABOBbIE TIOKYMEHThI, HA OCHOBAHUM KOTOPbIX pa3padoTana padoyasi nporpaMmma:

1.®EJIEPAJIbHBIA TOCYJAPCTBEHHbBIM OBPA3OBATEJIbHBIM CTAHJIAPT CPEJIHEI'O OBIIETO OBPA3OBAHUS. VYTBepk[eH NpPHKa30M
MununctepcTBa obpazoBanus u Hayku Poccutickoit @enepammu ot 17 masg 2012 r. Ne 413 (¢ u3MeHEHUSIMH U AOTIOTHEHHISIME OT: 29 nekabps 2014 r., 31 aexabps 2015 r., 29
utoHs 2017 r.) - http://standart.edu.ru/;

2. T'abpuensa O. C. Xumusa. Paboune nporpammel. Ilpeamernas nuaus yueOHukoB O. C. abpuensiHa, M. I'. Octpoymosa, C. A. CnagkoBa. 10—11 kmacchl.
ba3oBbIil ypoBeHb: yueOHOE mocobue a1 o0meo0pasoBareabHbiX opranu3zanuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CiaankoB — M. : [Ipocserienune, 2019. — 78 c.
:un1 — ISBN;

3. OcHoBHas 00pazoBaTenbHas MporpaMma cpeanero oomero oopazosanusi MBOY MupnoBckoiCII va 20 —20  y4yeOHBIN TOx;

4. IloctaHoBneHUe | TaBHOTO TOCYIapCTBEHHOTO caHUTAapHOTO Bpada Poccuiickoit deneparuu «O0 yTBEpKICHIUH CAaHUTAPHBIX MTpaBwil u HopM Canllun 1.2.3685-21
«["'urueHn4ecKre HOpMaTHBEI U TPEOOBAHUS K 00CCIIEYCHHIO 0€30IIaCHOCTH U (MjIK) O€3BPEIHOCTH IS UeioBeKa (DakTOpoB cpeibl ooutanus» oT 28.01.2021 r. Ne2;

5. CaHHUTapHO-3IIUAEMUOTIOTHYECKHE TPEOOBAHNUS K YCTPOUCTBY, COJEPKAHUIO  OPTaHU3alK PaOOThl 00pa30BaTeIbHBIX OPraHU3alri U APYTrUX 00BEKTOB

COLMAaIbHON HHPPACTPYKTYPHI U1 A€TEH U MOJIOACIKH B YCIIOBUSIX PAcpOCTpaHEeHUsI HOBOH KopoHaBupycHo nndekunuu (COVID-19) 3.1/2.4.3598-20;4.
6. YueOnsiii tuian MBOY Mupaosckoit Cll ra 20 —20  yueGHbIil rog.

HpI/I YXYAUICHUN SHHILGMHOHOFHQCCKOIZ CUTyallu Ha TCPPUTOPHHU VIIbsIHOBCKOM O6J'IaCTI/I, pa60qa$[ nporpamMma neaarora MOxXeT OBITh UCIIOJIE30BAHA U Ipu nepexone
Ha 06yquHe C IPUMCHCHUCM JUCTAHIIMOHHBIX 06pa3OBaTCJ'IBHLIX TEXHOJIOTHH.

HNudopmanus 06 yuedOHO-MeTOIUYECKOM KOMILIEKce VISl peajin3aliui padoyeil mporpaMmabl

1. Tabpuensan O. C. Xumus. Paboune nporpammsl. [Ipeamernast nunusa yaeouukoB O. C. 'abpuensina, U. I'. Octpoymona, C. A. CnankoBa. 10—11 kmacchl
BazoBrlii ypoBeHb: yueObHOE Tocodue i oomeodpasoBarenbHbix opranusamnuii / O. C. I'abpuensy, U. I'. Octpoymos, C. A. CrankoB — M. : IIpocsemenue, 2019. —
78 c. : un— ISBN

3. I'adpuensn O.C., U. I'. Octpoymos, C. A. Cnankos. Xumust. 11 kiacc: yueOHUK A5 00meo0pa3oBaTenbHBIX oprann3anuii. ba3oBeiil ypoBeHb. PekomeHI0BaHO
MunuctepctBoM npocBenienus Poccuiickoit @eneparum. / O.C.I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. — 1-e uzf., crepeotur, - M. : [Ipocsemenue, 2019. - 127
C.: WL

IlnanupyeMble NpeaMeTHbIE Pe3YJbTAThI 0CBOCHHS YUe0OHOI0 mpeaMeTa«Xumus» B 11 Kiaacce:

JIMUHOCTHBIE:

Y 06vqa}0nmxc;1 6V£lVT Cd)ODMI/IDOBaHI)IZ poccnﬁcxaﬂ Fpa)KZ(aHCKaH UICHTUYHOCTD, HanI/IOTI/BM, ‘{yBCTBO I‘OpI[OCTI/I 3a pOCCHﬁCKyIO XI/IMI/I‘-IGCKyIO HayKy, FyMaHI/I3M; HpaBCTBeHHOC
CO3HAHHUEC U ITOBECACHUC HAa OCHOBEC YCBOGHI/UI 06HIC‘I€J'IOB€‘{CCKI/IX HeHHOCTeﬁ, TOHCpaHTHOFO CO3HAHHA U IIOBCACHUS B HOHHKyJILTypHOM ane, TOTOBHOCTHU U CHOCOGHOCTI/I BECTHU auaJior C
,Z[pyTI/IMPI JIOAbMH, JOCTUTIaTh B HEM B3aMMOIIOHMMAaHHA, HAXOOUTH 06H.II/IC ejim u COpr,Z[HI/I‘{aTB I UX ,Z[OCTI/I)KGHI/I}I;yCBOGHI/IC HpaBI/IJ'I I/IH,III/IBI/I,HyaJ'ILHOI‘O U KOJUICKTUBHOI'O 6630HaCHOFO
IIOBCACHUS B ‘IpC3BBI‘IaI‘/JIHI>IX cmyaumx, yrpoxca}oumx XU3HU U 3HOpOBB}O H}OZ[CI‘/JR IIOHATHUEC 3HAYHUMOCTHU eCTCCTBCHHO—Hay‘{HBIX 3HaHHﬁ B HOBCG,ZIHCBHOﬁ JKHU3HHU, HpOMBII_HHCHHOCTI/I,
CENIbCKOM XO3SMCTBE, TEXHWKE, MEIWIIMHE, Ui PEIICHUs NPaKTHYSCKUX 3a/lad; YMEHHS HaXOIUTh B3aUMOCBI3b MEXIy H3y4aeMbIM MaTepHalioM H Oyaymeid mpodeccHoHaTbLHOM
JeSITeTHbHOCTHIO; YMEHHE TPAMOTHOTO 0OpAIIleHHs ¢ BEIIECTBAMH, C TAOOpaTOPHEIM 000pYIOBaHHEM H HarpeBaTEIbHBIMHA PHOOPAMH B XUMHUUECKOH Ja00opaTopu 1 B OBITY B COOTBETCTBHUH C
HpaBI/IHaMI/I TCXHUKU 6630HaCHOCTI/I; IIOHUMAHUC U HpI/IH}ITI/Ie OEHHOCTHU SI[OpOBOI‘O nu 6630HaCHOFO 06])33& JKU3HU.

Y 06V‘laIOIIII/IXCH MOIL'YT 6I)ITL Cd)ODMP[DOBaHI)IZHOHI/IMaHI/Ie CBsI3U Mexcuy HEJIbO I/I3yquI/IH XUMHHU U TEM, I 4Cro oTa ILcJib OcyIIIeCTBJ'IﬂeTCSI; TOTOBHOCTH K 0C03HaHHOMy BI)I60py
LlaﬂbHeﬁHIeﬁ O6paSOBaTCHBHOﬁTpaeKTOpI/II/II/IHI/I pr[[OBOﬁ JCATCIBHOCTH, LCJIOCTHOC MI/Ip0B033p€HI/Ie, COOTBeTCTByIOIIIee COBpeMeHHOMy ypOBH}O pa3BI/ITI/IH HayKI/I nu 06H1€CTBCHHOI7[
HpaKTI/IKI/I, y‘{I/ITLIBa}OIIICC COIIMAJIbHOC, A3BIKOBOC, [[yXOBHOG MHOI‘OO6pa31/I€ COBpeMeHHOI‘O ana; yBa)KCHI/Ie K CBOCMy Hapo,uy, lIyBCTBO OTBETCTBCHHOCTHU nepeu PO,HI/IHOI7[, I‘OpZIOCTI/I 3a CBOI71
Kpaﬁ, CBOKO PO,HI/IHy, HpOIIIJ'IOC W HACTOALLCC MHOI'OHALIMOHAJIBHOT'O Hapoaa POCCI/II/I, yBa)KeHI/Ie K FOCYI[apCTBeHHI)IM CHUMBOJIaM (rep6, (bﬂal", FI/IMH); q)OpMI/IpOBaHI/Ie yBa)KeHI/IH K pyCCKOMy
SBI)IKy KakK I‘OcyL[apCTBeHHOMy SISI)IKy POCCI/IﬁCKOﬁ (I)eaepaunn, HBJ’IS[}OHIGMYCSI OCHOBOﬁ pOCCI/IﬁCKOﬁ HNACHTUYHOCTU U TJIaBHBIM (baKTOpOM HAIIMOHAJIBHOT'O CaMOOHpCI[eJ'IeHI/ISI; yMeHI/Ie
praBJ’IHTL CBOCﬁ l'[OSHaBaTeHLHOfI ACATCIIBPHOCTBIO, TOTOBHOCTh U CHOCOGHOCTL K 06pa30BaH1/110, B TOM YHUCJIC CaMOO6pa30BaHI/IIO, Ha HpOTH)KCHI/II/I BCCI7[ JKHU3HH,; CO3HATCIIbHOC OTHOIICHUEC K
HENPEePBIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEITHON MPOGECCHOHATBHON M OOMECTBEHHON ACATCILHOCTH;IPUHITHE U peann3alysl EeHHOCTEH 3J0pOBOTO U Oe30MacHoro oopasa >KU3HH,
HENIPUATHE BPEIHBIX MPUBBIYEK (KYpPEHHS, YIOTPEOIEHHUS aKOTOJISI 1 HAPKOTUKOB) Ha OCHOBE 3HAHWH O TOKCHYECKOM M HAPKOTHYECKOM JEHCTBHW BEIIECTB;FOTOBHOCTH M CIOCOOHOCTH




00yJaromuxcs K CaMOBOCITUTAHUIO B COOTBETCTBUHU C OOINCYETOBEYCCKUMHU LICHHOCTSIMH U HJCallaMH TPaKIAHCKOTO 00IIecTBa, MOTPEOHOCTh B (PU3UUECKOM CaMOCOBEPIICHCTBOBAHUH,
3aHATUAX CIIOPTHBHO-O3IOPOBHUTEIBHON AEATENBHOCTHIO, NPHHATHE W pPeaNn3alis LEeHHOCTeH 370pOBOT0 M 0e30macHOro oOpasa >KW3HHU, OepekHOe, OTBETCTBEHHOE W KOMIIETEHTHOE
OTHOIICHHE K COOCTBEHHOMY (DPM3MYECKOMY M INICHUXOJOTHYECKOMY 3J0POBBIO;TOHMMAaHNE €IMHCTBA €CTECTBEHHO-HAYYHOW KapTHHBI MHpa; YMEHHS OTBETCTBEHHOTO OTHONICHHS K ydebe,
TOTOBHOCTBb M CIIOCOOHOCTh K CaMOpa3BUTHIO M CaMOOOpa30BaHUIO, CAMOCTOSTEIHFHOCTh B NMPHOOPETEHWH HOBBIX 3HAHWH W YMEHHH, HaBBIKOB CaMOKOHTPOIS M CaMOOIICHKH;OCHOBBI
9KOJIOTHIECKOH KyJIbTypHl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO HKOJIOTHUECKOTO MBIIIUICHHS.

MeTanpeaMeTHble:

Pecynamuesnvie

o0yyaromuecs Hay4arcs:caMOCTOsTENEHO (GopMyIMpoOBaTh LeNH, 3a/1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPBHIM MOXKHO ONPENENUTh, YTO LEJb JOCTHIHYTA; OLIEHUBATh BOZMOJKHbIC
MOCJIC/ICTBHSL JTOCTHIKECHUS TIOCTABJICHHOM LN B JESTENBHOCTH, COOCTBEHHOM JXM3HHM W XM3HU OKPYXAIOIIMX JIIOAEH, OCHOBBIBAsCH Ha COOOPAKEHMSAX ITHUKH M MOPANW; CTaBUThb H
(dopMynupoBaTh COOCTBEHHBIE 3aJa4 B 00pa30BATEIBHON ASATEILHOCTH U JKU3HEHHBIX CHTYalMsAX; pabOTaTh IO IUIaHY; BBIIOJHATH 3aaHMS IO ONPElETICHHOMY alrOpUTMY ACHCTBHI;
IUIAHUPOBAThH BPEMsl BHIIIOJIHEHHS 3aJJaHU; CPAaBHUBATh CBOM JIEUCTBUS C STAJIOHOM H,IIPUHEOO0XOANMOCTH, CAMOCTOSATEIEHO KOPPEKTHPOBATE OIIMOKH.

oOyyarommuecs noiayyaT BO3MOKHOCTh HAYYUTHCS:OLIEHUBATh PECYPChI, B TOM YHCIIE BPEMsI U Ipyrue HeMaTepHajibHbIe PECYpPChl, HEOOXOIMMBIE sl JOCTHKEHHSI TOCTaBJICHHON LIENH;
BBIOMpATh IyTh JOCTHIKEHMS LENH, IUIAHUPOBATh PEIICHHE NOCTAaBICHHBIX 3a/ad, ONTHMH3UPYsS MaTepHajbHble M HEMaTepHaJIbHBIC 3aTPaThl; OPTraHU30BBIBATH I(P(EKTUBHBIA MTOUCK
PecypcoB, HEOOXOMUMBIX UIS JOCTI)KCHHS ITOCTABICHHOW LETH; OCYIIECTBIISATH CaMO- M B3aUMOKOHTPOJIb IPOLECCa BBHIIIOJHEHUS JKCIIEPUMEHTa M KOPPEKLHUIO CBOECH NEesITeNbHOCTH;
CaMOCTOATENLHO OQOPMIIATH OTYET, BKIIOYAIOIINI OMMCaHNE SKCIEPUMEHTA, €ro pe3y/IbTaToOB M BBIBOJIOB; CONOCTABIIATH MOJYYCHHBIH PE3yNbTaT AEATEIBHOCTH C MOCTABICHHON 3apaHee
LEIbIOH, IPU HEOOXO0AMMOCTH, KOPPEKTUPOBATH CBOU OIINOKH CAMOCTOSITEIBHO.

Ilo3nasamenvnole

oOyJarorniyecss HaydaTcs:ONpeAeATh CYIECTBEHHBIC TMPU3HAKA OOBEKTa; OCYIIECTBIIATh KAUYECTBEHHOC W KOJIMYECTBEHHOE OMNKMCAHHE KOMIIOHEHTOB OOBEKTa; MOHMMATh U
UHTEPIPETHPOBATh MH(DOPMAIUIO, MPEICTABICHHYI0 B TaOMUYHOW (hopMe (aCHEKT CMBICIOBOTO YTCHHUS); OCYIICCTBIATH CPAaBHCHHE, CO3[aBaTh OOOOIICHWS, YCTAHABIMBATH aHAJOTHH,
KJIaccu(UIMPOBATh, JICNATh BBIBOJBI, MOJy4aTh WH(GOPMAIMIO W3 PA3JIMYHBIX HCTOYHUKOB, CTPYKTYPHPOBATh M MPEOOpPA30BBIBATH €€ U3 OMHOW (OPMBI B JAPYTYIO, B TOM YHCIC C
npumenenneM cpencts UKT; uckaTh M HaX0AUTh 000OIIEHHBIE CIIOCOOBI PEIIeHHs 3a1a4, B TOM YHCIE, OCYIIECTBISTh pa3BepHYTHIH WHPOPMAIIMOHHBIN TIONCK M CTaBUTh HAa €T0 OCHOBE
HOBBIC (yueOHBIC M TIO3HABATENbLHBIC) 3aJla4M;, MCIIOJIb30BaTh 3HAKOBO-CHMBOJIMUECKHAE CPENCTBA JUIA PEIICHUs yYeOHBIX M MO3HABATEILHBIX 3a1ad; ONMpPENeNaTh BBl KiacCH(pUKAIHii:
CCTECTBCHHYIO M MCKYCCTBEHHYIO; BBIXOJWTH 32 PAMKH Y4€OHOTO MPEIMETa U OCYIICCTBIIAThH IIEJICHANIPABICHHBIN MOMCK BO3MOXHOCTEH JJIs MIMPOKOrO IMEepeHOca CPEICTB U CIIOCOOOB
JIEUCTBHSL.

00y4aroIuecs moJiy9aT BO3MOXHOCTh HAYYUTHCA:KPUTHIECKH OIICHWBATh U WHTEPIPETUPOBATHL MHPOPMAIIUIO C Pa3HBIX MO3HMINH, PACIO3HABATh M (PUKCHUPOBATH MPOTHBOPEUYHS B
MH(QOPMALMOHHBIX HMCTOYHHMKAX; CTPOUTH JIOTUMECKUE PACCYXKICHHS, YCTaHABIMBATH NPUYMHHO-CIICACTBCHHBIC CBSI3M, CTPYKTYPHPOBATh 3HAHHS, COCTABISITH CJIOXKHBIA IUTAH TEKCTA;
CO3/1aBaTh MOJICIH C BBIJCICHHEM CYIICCTBCHHBIX XapaKTEPUCTUK OOBCKTA M MPEACTABICHUEM HX B MPOCTPAHCTBEHHO-TPAQHUUYCCKOW M 3HAKOBO-CHMBOJIHYCCKOW (hOpMe;IpeaCTaBIATh
nHPOPMAIIIO B BUE TAOIUI], CXeM, OTIOPHOT'O KOHCIIEKTa, B TOM 4Hcje ¢ mpuMeHeHueM cpeactB MKT; BBIMONMHATH MpsIMOe JETyKTHBHOE J0Ka3aTelbCTBO;CAMOCTOSITEIHLHO MPOBOIUTH
IKCIICPUMEHT U OCYIICCTBIIATE HAOIIONCHUS; POPMYIUPOBATH BHIBOIBI.

Kommynuxamuenoie

oOyuJaromuecst Hay9aTcs:0CyIIECTBIATh ICIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TAK M CO B3POCIBIMH (Kak BHYTPH 00pa30BaTENbHON OpraHU3aliy, TaK U 3a €€ MpeleIaMu),
MoA0MUPAaTh MapTHEPOB IS IEIOBOW KOMMYHUKAITUH UCXOS M3 COOOpaKeHUH pe3yabTaTUBHOCTH B3aWMOJICHCTBHUS, @ HE JIMYHBIX CUMITATHIl, IPX OCYIIECTBICHHH TPYIIIOBOIl pabOTHI OBITH
KaK PyKOBOJHUTEIICM, TaK M YICHOM KOMAaHBI B Pa3HbIX POJIX (TCHEpPaTop UACH, KPUTUK, HCIIOJTHHUTEIb, BEICTYIIAIONINH, SKCIEPT U T.1I.); KOOPIUHUPOBATH U BBIMOJHATH pa0OTy B YCIOBUIX
PCATLHOT0, BUPTYAIBHOTO U KOMOMHHAPOBAHHOTO B3aMMOJICHUCTBHSI, Pa3BEPHYTO, JIOTUYHO M TOYHO HM3JIAraTh CBOI TOYKY 3PCHUS C UCIOJIb30BAHHEM aJICKBATHBIX (YCTHBIX U MHACHMCHHBIX)
SI3BIKOBBIX CPEIICTB;

00yyJaromuecs moyJaT BO3MOXHOCTh HAYYUTBCS:CTPOUTh PEUCBBIC BHICKA3BIBAHKS B YCTHOM M NMUCHMEHHOW (popMe; BhIpakaTh M apryMCHTHUPOBATH JIMYHYIO TOUYKY 3PCHUS; BECTH
JIIAJIOT JIJIsl BBISIBJICHUS Pa3HBIX TOUYCK 3PCHHS HA PAcCMATPUBACMYIO MH(OpPMAIMIO; aJleKBaTHO BOCIPUHHUMATH COOOIICHUS O00YJaroIIUXCs; PAclio3HABATh KOH(PIUKTOTCHHBIC CUTYAI[UH W
MPEJOTBPAIIATh KOH(PIUKTHI O UX aKTUBHOW (Da3bl, BRICTPAUBATh JICJIIOBYIO U 00pa30BaTCIbHYI0 KOMMYHHKAIIHIO, N30eras JIMYHOCTHBIX OLICHOYHBIX CYXKICHHUH; COTJIACOBBIBATH MO3UIIMU
YJICHOB KOMAaHBI B Ipolecce pabOThl HaJ OOMIMM MPOIYKTOM; MPEICTABIATh IyOJHMYHO PE3yNbTaThl MHIMBUAYAILHOW M TPYIIOBOM AEATEILHOCTH, KaK Iepe/l 3HAKOMOWM, Tak U Hepes
HE3HAKOMOM aymuTOpHel; Moa0upaTh MapTHEPOB JIs JCIOBOM KOMMYHHKAIIMU, UCXOMAS U3 COOOPaKCHUN pPEe3yJbTATUBHOCTH B3aMMOJICHCTBHS, a HE JIUYHBIX CHMIATUN; BOCHPUHHUMATH




KPUTHYCCKHE 3aMEYaHUS KaK PeCypc COOCTBEHHOTO Pa3BHUTHS; TOYHO U €MKO (POPMYyITUPOBATh KaK KPUTHUYCCKUE, TaK U OJA0OPUTEIIBHEIC 3aMEUYaHUs B apeC IPYTUX JIOJICH B paMKax JCJIOBOM
00pa3oBaTeNpHON KOMMYHHKAIINH, N30€Tast IIPU 3TOM JIMIHOCTHBIX OIEHOYHBIX CYKICHHH;CTPOUTH dPPEKTHBHOE COTPYTHIYECTBO C YUUTEIEM U OJHOKIACCHUKAMHU.

IIpenmerHsIe:
BbinyckHuk Ha 6230BOM ypOBHE HAYYMTCH:

MIPOTHO3UPOBATh BO3MOXKHOCTH IMPOTEKAHHS XUMHYCCKHX DPEAKIMi Ha OCHOBE 3HAHMHA O THIIAX XUMHUYECKOW CBSI3W B MOJIEKYJIaX PEareHTOB W WX PEaKIMOHHOW CIOCOOHOCTH,
HCIIOJIB30BATh 3HAHUA O COCTABC, CTPOCHUHU W XUMHUYCCKUX CBOMCTBaxX BCIICCTB JIA 0e30I1aCHOTO IIPUMCHCHUA B HpaKTH‘IeCKOfI JACATCIIBHOCTH, MPUBOJUTH IPUMEPBI MPAKTHICCKOTO
WCTIONIb30BaHUs TIPOIYKTOB IepepaboTKi He(PTH W MPHUPOJHOTO Ta3a, BHICOKOMOJECKYIAPHBIX COSAMHEHHH (MOJUATHIICHA, CHHTETHYECKOTO KaydyKa, aleTaTHOTO BOJIOKHA); IPOBOIHTH
OIIBITBI 1O PpacClO3HABAHHWIO OPraHUYCCKHUX BCHICCTB: TIJIMLICpPHUHA, yKCYCHOﬁ KHCJIOTBI, HEHPEACIbHBIX XHWPOB, IJIFOKO3bI, KpaxmaJa, OCIKOB — B COCTaBe MNUIICBBIX TMPOAYKTOB H
KOCMETUYCCKUX CPCACTB; BJIAJACThH MpaBUJIaMU U IMMPpUEMaMU Oe30macHo’ pa6OTLI C XUMHYCCKHMHU BCIICCTBAMU H Ha60paTOpHI)IM O60pyI[0BaHI/IeM; yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTU
XHMHUYCCKOU peakiuuu U CMCIICHUA XUMHUYCCKOI0 paBHOBECHA OT pa3IMYHBIX (baKTOpOB C HCJIbIO OINPCACIICHHS ONTUMAJIbHBIX yCHOBI/[ﬁ MPOTCKAaHUA XUMHUYCCKUX MNPOLUCCCOB; NPUBOAUTH
MNpUMEPbI TUAPOJIU3A cojiei B HOBCGHHCBHOﬁ JKU3HU YCJIOBCKA; MNPHUBOAUTH HNPUMEPHI OKHCIUTCIbHO-BOCCTAHOBUTCIBHBIX peaxunﬁ B HOPHUPOAC, MNPOU3BOJACTBCHHLIX IIpoHECCax U
JKU3BHCACATCIbHOCTH OPraHnu3MOB; NPUBOJAUTH IMPUMEPLI XUMHUYCCKUX peaKuMi/i, PpacCKpbIBarOInX O6IIIHC XHMUYECKUE CBOMCTBA MPOCTHIX BCIIECTB — MCTAJJIOB U HEMETAJJIOB; IPOBOJAUTH
pacyeThl HA HAXOXKJACHUC MOJ'IeKyJ'IHpHOﬁ q)OpMyJ'H)I YrjeBoaopoJa 1o mpoayKTaMm CropaHuvs v 1no €ro OTHOCHTEIIBHOH IIJIOTHOCTU Y MAacCCOBEIM JOJIAM 3JICMCHTOB, BXOOAIIUMX B €0 COCTaB,
BIIQJICTh TIpaBUIaMH O€30MacHOTO OOpalleHHs ¢ €IKHUMH, TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, CPEJCTBAMH OBITOBOW XHMHUH; OCYIIECTBIATh MOUCK XUMHYECKOW HH(POpPMAIUHU IO
Ha3BaHMAM, HUIACHTH(PHUKATOpAM, CTPYKTYPHBIM (HOpPMYyJIaM BEIECTB; KPUTUYECKH OIEHWBATh M MHTEPIPETHPOBATH XUMHUYECKYI0 WH(OPMAIIHIO, COAEPIKAIIYIOCS B COOOIICHUSAX CPEICTB
MaccoBoil mHMopmammu, pecypcax WHTepHeTa, HaAyYHO-TIOMYJSPHBIX CTAThIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIEJIAX BBISBICHHUS OIMWOOYHBIX CYXKACHHHA |
(hopmupoBaHUsSI COOCTBEHHOH TO3HMIIMM;COOIIOATh MPpaBUila SKOJOTHIECKON 0€301acHOCTH BO B3aMMOOTHOIIEHUSX C OKPYKAIOIIEH CPeloi Mpu OOpaleHN ¢ XUMHIECKUMHU BEIIECTBAMH,
MarepuagaMu U Mpoleccamu.

BeinyckHuK Ha 6a30BOM YPOBHeE IOJYYHT BO3MOKHOCTD HAYYHUTBCS:

00BSCHAMb NPUPOIY U CROCOObI 0OPA3OBAHUSL XUMUYECKOU CB53U. KOBALEHMHOU (NOJAPHOU, HENOIAPHOLL), UOHHOU, MEMALIUYECKOU, 6000POOHOU — C Yeabl) ONPeOesieHUsl XUMULEeCKOU
AKmueHocmu eeujecme,yCmanaeiuedntb 2eHemudecKyro Ce64a3b Mewcdy Klaccamu opeanuvdeckKkux eeujecme o5t 060CcHOBAHUS npuHuunuaﬂbHod BO3MOINCHOCMU NOJIYUYEHUS OPSAHUYECKUX
CcoeouHeHull 300aHHO20 COCMAasa u CMPOEHUA, YyCMAaHABIUBAMb 63AUMOCEA3U Me’)fC()y d)deaMu u meopueﬁ, npuquuoﬁ u cnedcmeuem npu adaiusze npO6]l€MHblx cumyaumft u 060CHOBaAHUU
npuHuMaeMblxpemeHuﬁ HA OCHOB€E XUMUYeCKUX 3HCZHM11,'

PaGouas mporpamMma coJiepXUT HEKOTOPBhIE M3MEHEHHS 1 HE B ITOJIHOM 00beMe COOTBETCTBYET aBTOPCKOM MpOrpamMMe.

Coaep:kaHue y4eOHOro nmpeamera

Tema 1. CTpoenue Bemects (9 4)

OcHosuvie ceedenus o cmpoenuu amoma.CTpOSHHE aToMa: SIIPO U AJNEKTPOHHAs 00osouka. M3orombl. XuMmudeckuil anemenT. bonbioi agpoHHbIiKomainep. Y poBHU
CTPOCHUS BEIICCTBA.

Ilepuoouueckas cucmema xumuyeckux snemenmos /. U. Menoeneesa 6 ceéeme yuenus o cmpoenuu amoma. OU3MIECKUA CMBICTT HOMEPOB: 3JIEMEHTA, TIEPHOIa, TPYIIITHL.
BanenTHBIE 37EKTPOHBL. DICKTPOHHAST KOH(QUTYpAlUs aTOMOB. 3aKOHOMEPHOCTH HM3MCHCHHS CBOWCTB AJICMEHTOB B IEPUOJAX W TPyIIaxX. DJICKTPOHHBIE CEMEWCTBa
XUMUYECKUX DJIEMEHTOB.

Qunocopcrue ocnosvl obwrocmu Ilepuoouneckoeo 3axona u meopuu xumuuecko2o cmpoenus.JIpennocbulku OTKPBITHS [lepuoaudeckoro 3akoHa M TEOPUH
XUMUYECKOTO CTpOCHUS. PoJib TMYHOCTH B UCTOPUU XUMHHU. POJIb MPAaKTUKU B CTAHOBJICHUU U Pa3BUTUU XUMHUUYECKOU TEOPUHU.

Honnas xumuuecxas c6sa3v u uonHvle kKpucmaniuyeckue peurémxu. KaTHOHBI Kak MPOIYKT BOCCTAHOBJICHUS aTOMOB METAJLJIOB. AHMOHBI KaK MPOJYKT OKUCICHUS aTOMOB
HeMeTasutoB. loHHas XUMHUYECKasl CBsI3b M MOHHAS KpUCTAILITNIecKas peméTka. FIOHBI TPOCTHIC W CIIOKHEIE.

Kosanenmnas xumuueckasn cesa3b. Amomuvle u Monexyiaphsvle Kpucmaiiuveckue pewémxu. KoBaJIeHTHas HETOISIPHAS W TOJIAPHAS CBI3U. DJIEKTPOOTPHUIIATEIIHFHOCTS.
KpaTtHocTh KOBajieHTHO# CBsizu. OOMEHHBIN W JOHOPHO-aKIENTOPHBIA MEXaHH3MBlI 00pa30BaHMs KOBAJICHTHBIX CBsi3eh. [1ONSIPHOCTH CBSA3M M TOJSAPHOCTH MOJCKYJIBL
MonexkyasapHbIC B AaTOMHBIC KPUCTAUTHIECKUE PEIIETKH.

Memannuueckasa cea3b.MeTaIMYeCKUe KPUCTALIMYECKUE PEETKU. MeTanyeckass XUMUYECKasl CBSI3b: MOH-aTOMbI U AJIEKTPOHHBIN ra3. du3uyeckre CBOWCTBA
METaJUIOB U UX MPUMEHEHHUE Ha OCHOBE ATHX CBOUCTB. CIUIaBbl UEpPHBIC U I[BETHBIE.



Booopoonas xumuueckas cea3v.BogopoaHas XMMUYECKasi CBSI3b: MEKMOJIEKYJISIpHAas M BHYTPUMOJICKYJISIpHAsl. 3Hau€HHE BOAOPOIHOM CBSI3M B MPHUPOAE MU KU3HU
YeloBeKa.

Honumepei.IlonuMeppl, WX TMONy4YEHHE: PEAaKIMH MOJUMEPHU3ALMU U TNONMKoHAeHcauuu. [Imactmaccel. Bomokna. Heopranmueckue mnonumepsl. YTwinzanus Hu
BTOpPHYHAs epepadoTKa OBITOBBIX OTXOOB ISl COXPaHEHUsI IPUPOAHBIX PECYPCOB U COXPAHEHUS YUCTOTHI OKPY KalOIIEeH cpeIbl

Jucnepcnvie cucmemvi.JluctiepcHble CHCTEMBI: auciepcHas $asza u JaucrepcuoHHas cpena. Kimaccudukanus JUCTIEPCHBIX CUCTEM IO arperaTHoMy COCTOSIHUIO U TIO
pasmepy vacTuil pa3sl. [ pybouciepCcHbIE CHCTEMBI: SMYIIBCHH, CYCIICH3HH, a3P030JTH. TOHKOIUCTIEPCHBIE CHCTEMBI: 3011 U reftd. CHHEepe3uC U KOaryJisiiusl.

Jemoncmpayuu. 1. Iloptpetst O. Pesepdopna, H. bopa. Buneodparmentsr u ciaiinpl «bonbioi aipoHHBIHKOLITAlIep», «YPOBHU CTPOCHHS BellecTBay». 2.Pa3nnyHbie
dhopmel [Tepuomudeckoii cucreMbl xumuueckux ameMeHToB JI. . Menneneesa. [loptper . M. Menneneepa. 3.I1loptpers JI. . Menneneesa u A. M. bytieposa. 4. Moenb
KpUCTaJUTMYECKON peméTkn Xjaopuaa HaTpus. OOpasibl MUHEPAIOB ¢ MOHHOW KPHUCTAIUIMYECCKOW PEMIETKON: KaiubIluTa, TamuTa. 5.Moaenn KPHUCTaUIMYSCKUX PEIIETOK
«Cyxoro npaa» (WM uojaa), anmasa, rpaduta (WM kBapua). Moaens MoJsipHOro o0béma rasza. 6.Mopaenn KpUCTAUTMYECKUX PEeIIETOK MeTayuioB. 7.BuaeodparmeHTs U
cnaiapl «CTpykTypsl 0enkay. 8.Komneknuu «[Inmactmaccel», «BonokHa». OOpa3ubl HEOPraHMIECKUX MOJIMMEPOB — BEILECTB aTOMHOW CTPYKTYpBI. 9.00pa3ubl pa3auyHbIX
JIACTICPCHBIX CUCTEM: DMYJIBCHUH, CYCIICH3HMA, adpo30Jeii, reneit u 3omeit. Koarymsimust. Cuaepesuc.

Jlabopamopuvie onvimui.1 . MonenupoBanue mnoctpoeHus llepuoaumueckoil cUCTEMBI ¢ MOMOIIBIO KapToyek. 2.MoJennpoBaHue METaNTMYecKOW KPHUCTaUIMYeCKOH
pewérku. 3.Jlenarypanus Oenka. 4.Ilonyuenne smyiabcun pacTuTensHoro mMacna. S.IlomydeHne cycneH3nu «u3BeCTKOBOTO MoIoKay. 6.IlomydeHne KOIIOMAHOTO pacTBopa
KypHUHOTO O€JIKa M MCCIIEJOBAHNE €T0 CBOIMCTB C MMOMOIIBIO JIA3€PHOMN YKa3KH.

Ilnanupyemble pe3yJibTaThl U3YUEHUS 110 TEMe.
OOyuawommuiica HayYnuTCs:

- ApryMeHTHpPOBAaTh CIIOXKHOE CTPOCHUE aTOMa KaK CUCTEMBbI, COCTOSIIEH U3 S/Ipa U MJIEKTPOHHOIN 000JIOUKH; XapaKTepU30BaTh YPOBHU CTPOEHHMs BeliecTBa. ONUCHIBATh YCTPOMCTBO U
pabory Bonbiioro anponHorokosutaiinepa. Haxonurs B3aMMOCBSI3M MEXAY HOJIOKEHHEM 3JieMeHTa B nepuonuyeckoil cucteme /1. M. MenneneeBa u crpoenueM ero aroma. CocTaBisTh
3JIEKTPOHHBIE M 3JEKTPOHHO-Tpadudeckue GOpMyibl aTOMOB S-, p- U d- 31eMeHTOB. OTHOCHTH XMMHYECKHE SIIEMEHTH K TOMY WM WHOMY 3JIEKTPOHHOMY ceMmeWcTBy. IlpencraBisars
pa3BUTHE HAYYHBIX TEOPHH IO CIHMPATH Ha OCHOBE TPEX (popmynupoBok [leproandgeckoro 3akoHa M OCHOBHBIX HANPABICHUN Pa3BUTHS TEOPUH CTPOSHHS (XMMHYECKOTO, HIEKTPOHHOTO H
MPOCTPAHCTBEHHOT'0). XapaKTepHU30BaTh POJIb NMPAKTHKH B CTAHOBJICHUH W PA3BUTHH XUMHYECKOW TEOPHH. APryMEHTHPOBATh YyBCTBO TOPAOCTH 3a JOCTIKCHHS OTEYECTBEHHON XUMHH U
BKJIa/I POCCUHCKHUX YUYEHBIX B MUPOBYIO HAYKY.

- XapaKkTepu30BaTh HOHHYIO CBSI3b KaK CBSI3b MEXIy MOHAMH, 00pa3yIONIMMHUCS B pe3yibTaTe OTAAYHN WIH INprUEMa 3JIEKTPOHOB aTOMaMH WX TpynnaMmu atoMoB. KiraccupunmupoBaTth
WOHBI TI0 Pa3HBIM OCHOBAaHUAM. OOBSCHATH HHEPTHBIE CBOHCTBA OJaropogHBIX Ta30B OCOOCHHOCTSIMH CTPOCHUS MX aTOMa. XapaKTepH30BaTh KOBAJIICHTHYIO CBS3b KaK CBA3b, BOSHUKAIOIIYIO
3a cuér oOpa3oBaHMs OOLIMX JJIEKTPOHHBIX Iap MyTEM HEPEKPBIBAHMS DIIEKTPOHHBIX opOurtaneil. KiaccuduiupoBaTh KOBaJeHTHBIE CBSI3M 110 Pa3HBIM OCHOBaHHSM. XapaKTepU30BaTh
METAUIMYECKYIO CBS3b KaK CBS3b MEXXAY MOH-aTOMaMH B METaJUIaX M CIUIaBax MOCPEICTBOM 000OIIECTBIEHHBIX BaJICHTHBIX 3J1€KTPOHOB. OOBSACHATH €IUHYIO IPUPOIY XUMHUYECKUX CBS3CH.
YcraHaBIMBaTh 3aBUCHUMOCTb MEXKIY THIIOM XHMHYECKOH CBSI3M, THUIIOM KPHCTAJUIMUECKOW PEIIETKM M (PU3NYECKMMHM CBOMCTBAMM BEIECTB. XapaKTepHU30BaTh BOJOPOAHYIO CBSI3b Kak
0COOBI THI XMMHYECKOH CBs3U. Pa3nnuaTh MEXMOJICKYJSPHYIO M BHYTPHUMOJECKYJISIDHYIO BOJIOPOIHBIC CBSI3M. YCTaHaBIMBATh MEXIIPEAMETHBIC CBA3M C OMOJIOTMEH Ha OCHOBE
paccMOTpeHHsI IPUPOILI BOJOPOJHOM CBA3H U €€ PONIM B OpraHU3allUU KUBOI MaTepuH.

- XapakTepr30BaTh MOJIMMEPHI KaK BBICOKOMOJICKYJIIPHBIE COeAMHEHUS. Pazinnyarh peakuny MoJuMepu3aluy 1 MoJuKoHAeHcauy. ONMUChIBaTh BayKHEHILIUE MTPEACTABUTEIH IIIIACTMACC
1 BOJIOKOH U Ha3bIBaTh 00JIACTH WX IPUMCHEHUS. Y CTaHABINBATH €IWHCTBO OPTaHWYECKON M HEOPTaHNUECKOW XUMHUHU Ha IpUMepe HEOPraHWNIECKHUX ITOJINMEPOB;

- XapakTepHu30BaTh pa3IHMYHBIC THITBI JHCIIEPCHBIX CHCTEM HAa OCHOBE arperaTHOTO COCTOSHHS IHCIIEPCHOW (ha3bl W AWCIEPCHOHHON cpeabl. PacKphIBaTh pOJb Pa3iIWYHBIX THIIOB
JUCTIEPCHBIX CHCTEM B XKH3HH MPUPOAH! 1 oOmecTBa. [IpoBomuTh, HAOMIOATH M ONMMCHIBATH XUMIYECKHUI SKCIIEPUMEHTC IOMOIIBIO POIHOTO S3bIKA U SI3bIKA XAMHH.

OO0yyaIuiics: MOJYYUT BO3MOKHOCTh HAYYUTHCSI:ONIMCHIBATh U XapaKTepH30BaTh CTPYKTYpy [leproaudeckoii Tabnuibl xumudeckux snemeHToB J[. M. MenneneeBa (kopoTkas ¢popma);
0000IIaTh TOHATHA «aTOMY, «XHMHYECKHN DJIEMEHT», «HM30TOIBI», «aTOMHAS AJIEKTPOHHAS OpPOHTANbY», «IOJIHMEPH», «IUIACTMACCHD), «BOJIOKHA», «S-OpOHTaNby, «p-opOHTanb, «d-
OpOHTANBY, «ANEKTPOOTPHUIIATEIIEHOCTDY, «KOBAJIICHTHAS HEMOJSPHAS CBS3b», «KOBAJICHTHAS IMOJISIPHAS CBSI3b», HOHHAS CBSI3bY», «BOJOPOMHAS CBS3bY», «METAJIMYCCKAsS CBS3bY», «MOHHAS
KpUCTAJJIMUECKasl peUIeTKay, «aTOMHAsi KpUCTAIIMYECKasl PELIeTKa», «MOJIEKYJISIpHAs KPUCTAIUTMUECKasl PEeLIeTKa», «METaIMUYecKasi KpUCTAJUIMYECKas PEIIeTKa»; OTPaHUUYUBATh MOHSITHUS
«XUMHYECKAs CBA3bY», «HMOHHAS KPUCTAJUIMYCCKAS PEIICTKa»;0NpeeisaTh MOHATHS «ILIACTMACCHD), «BOJIOKHA»; KIACCH(UIMPOBATH IMOJIMMEPHI MO IPOHMCXOXKICHUIO HAa MPHUPOIHEIC,
UCKYCCTBCHHBIC M CHHTCTHYCCKHE, [0 WX OTHOIICHUIO K HArpEeBAaHHID HAa TEPMOPCAKTUBHBIC W TEPMOIUIACTUYHBIC, IO CIOCOOY TMOJNydCHHS HA MOJIMMEPU3AIUOHHBIC U
MOJIMKOHICHCAIIMOHHBIC, XapaKTepPH30BaTh CHOCOOBI MOJyYCHHSI HCKYCCTBCHHBIX MOJIMMEPHBIX MATCpPHANIOB, UX CBOWCTBA M OOJIACTH MPUMCHCHUS; XapaKTePH30BaTh B3aUMOCBSI3b MEKIY
CTPYKTYpPOH M CBOMCTBAMH IOJIMMEPOB; IPUMCHSATH 3HAHUS O KAYCCTBCHHBIX PCAKIMAX JUIS PACIO3HABAHUS DPA3JIUYHBIX IUIACTMACC W BOJIOKOH; OIKCHIBATH O0JACTH MPUMCHCHHUS



CUHTCTUYCCKUX MOJIMMEPHBIX MATCPHUAJIOB; 0OBICHATE HCO6XOHI/IMOCTL yTuin3auuu nu BTOpI/I‘{HOﬁ nepepa60T1<M OBITOBBIX OTXOAOB MJIsI COXpAaHCHUS MPUPOJHBIX PECYPCOB U COXpAaHCHUS
YUCTOTHI OKPYKAIOIIEH cpefipl; paboTaTh ¢ TaOOPATOPHBIM 000PYIOBAaHUEM M HArpeBaTeIbHBIMU IPHOOPaMHU B COOTBETCTBUH C NMPABWJIAMH TEXHUKH 0€301TaCHOCTH; MPOBOIUTH, HAOIIOIATh
M ONMCHIBATh XUMUYCCKUH OKCIIEPUMECHT C ITOMOMIBIO €CTCCTBCHHOTO (pyCCKOFO nIn pO,I[HOI‘O) A3BIKA U A3bIKA XUMHUH,PCIIATh OKCIICPUMECHTAJIBHBIC X PaCYCTHBIC 3aJa49u 110 ,I[aHHOﬁ TEMEC,

HCII0JIB30BATh 3HAKOBO-CUMBOJIHNYCCKOE MOJCIIMPOBAHUC, KHaCCI/Id)I/IL[I/IpOBaTB 00BEKTHI U ABJICHUA, YCTAHABJINBATH IIPUYUHHO-CIICACTBECHHBIC CBA3HU, IIPOBOANTH Ha6H}O,I[CHI/IC; oJry4aThb
WHPOPMAIIHIO U3 PA3IMIHBIX UCTOYHUKOB, CTPYKTYPUPOBATh U MPEOOPa30BhIBATE €€ U3 OAHOH (POPMBI B PYTYIO, B TOM YHciie U ¢ puMeHeHneM cpencts UKT; popmymupoBats 1ienb ypoka
U CTAaBUTH 3aaa4H, HCO6XO,Z[I/IMI>IC A €€ JNOCTHOXKCHHA, TNIAHUPOBATh CBOKO JACATCIBHOCTH M IPOTHO3UPOBATH €€ PEC3YJIbTATHI, pa60TaTB B COOTBCTCTBHM C HM3YYCHHBIMU aJIrOpUTMaMHU
JIEUCTBUH, CBEpPSATh CBOM JICMCTBHSA C IIETbIO W, TPU HEOOXOIUMOCTH, KOPPEKTHPOBATH OIMIMOKH CaMOCTOSATEIHHO;0CYIIECTRBISATh CpaBHEHUE M KiacCH(HKAIMIO, cO3/1aBaTh 000OIICHUS,
YCTaHaBJIMBATb aHAJIOTUU, ACJIATH BBIBOABI; IMJIAHUPOBATH BPEMS BbLIIIOJTHCHUA 3aﬂaHHﬁ; BJIaICTL HAaBbIKaMW CAMOKOHTPOJIA, CAMOOILICHKU, NPUHATUA peHIeHI/Iﬁ 1 OCO3HaHHOI'o BI)I60pa B
y‘{GGHOﬁ M II03HABaTeIbHOU JACATCIBbHOCTU, (l)OpMI/IpOBaTI) FOTOBHOCTH M CIIOCOOHOCTH K CaMOpa3BUTUIO U CaMOO6pa3OBaHI/IIO, CaMOCTOATCIIBHOCTE B HpHOGpeTCHI/II/I HOBBIX 3HAaHHUH U
yMeHPIﬁ; CJICA0BAaTh paBuiaM MOJIb30BaHU XAMHUYECKOMN HOCYZ[Oﬁ u ﬂaGOpaTOpHLIM 060pyIlOBaHI/I€M; MoJIy4yaTb XUMHUYCCKYIO I/IH(l)OpMaIlI/IIO 13 PA3JINYHBbIX UCTOYHHUKOB; BECTH AUAJIOT I
BBISABJICHUA PAa3HbIX TOYCK 3pCHUS Ha paCcCMaTpUBACMYIO I/IH(l)OpMaIII/IIO; CTPOUTH PEUYCBLIC BbICKA3bIBaAHUS B yCTHOﬁ M MUCHMCHHOU (I)OPMG; BbIpaXXaTb U apryMCeHTUPOBATH JIUYHYIO TOUYKY
3pEHUS;

IMOHUMATB3HAYUMOCTh €CTCCTBCHHO-HAYYHBIX 3HAHUHU B HOBCCHHCBHOﬁ KU3HU, TCXHUKC, MCINIWHE, I PCHICHUA NMPAaKTUYCCKUX 3aaad, HAXOAUTHh B3aMMOCBA3b MCKAY M3Yy4aCMbIM
MaTepHuaaoM U Oynyield mpodecCHOHATBHON eATeIbHOCTHIO; TOHUMATh CBSA3M MEXIY IEbI0 U3yUEHUSI XUMUU B TeM, IS Yero 3Ta IeNb OCYIISCTBIISACTCS; (OPMUPOBATH IKOJOTHIECKYIO
KyJbTYPY U YMEHHUS TPAMOTHOTO OOpAaIeHus C BEIECTBAMHU B XUMHUYECKOH JTa0OPATOPHH U B OBITY.

HCIO0JIHb30BaTh NPHOGPETEHHbIE 3HAHUSI M YMEHHUsI B IPAKTHYECKO IeSITeIbHOCTH M OBCEHEBHOM JKU3HHU JISL:
. 00BSCHEHUST XUMUIECKUX SBIICHUH, IIPOUCXOMANIUX B MIPUPOJIE, OBITY U HA IPOU3BOJICTBE;
. 9KOJIOTHYECKH IPAMOTHOTO MOBEJICHHS B OKPYKAIOLICH cpe/ie;
L OLICHKH BJIMAHUA XUMUYCCKOTO 3arpA3HCHUS oxpymammeﬁ Cpeabl HA OPTraHU3M YCJIOBCKA U APYTHUC )KUBLIC OPraHU3MbI;
L 0e30IaCHOr0 06paHIeHI/I$I C T'OpPIOYMMHU U TOKCUYHBIMU BCLICCTBAMU, J'IaGOpaTOpHI)IM 060pyHOBaHI/ICM;
L KpPITPI‘IeCKOﬁ OLCHKU JOCTOBCPHOCTHU XAMHYECKOU I/IHq)OpMaIII/II/I, HOCTyHaIOIIIeﬁ 13 pa3HbIX UCTOYHUKOB.
Tema 2. Xumudeckue peakuuu (12 4)

Knaccugpurayusa xumuveckux peaxyuti.Peakunn 0e3 W3MEHEHHS COCTaBa BEIIECTB: aJUIOTpONM3alMK W n3oMmepusanuu. llpwawmnbl amnorponuu. Kmaccmdukarms
pEeaxIuii 1o YMCITy U COCTaBy PEareHTOB U MPOAYKTOB H IO TEIUIOBOMY 3dekTy. TepMoxummdeckre ypaBHEHHS PEAKITHIA.

Cropocmv xumuyeckux peaxyuti. CKOpOCTh XUMUYECKOW peakiuuu U (PakTopsl e€ 3aBUCHMOCTHU: NMPHPOJA PEarnpyIOIUX BEMIECTB, IUIOMAAb MX CONMPHUKOCHOBEHHS,
TeMITepaTypa, KOHIICHTpanys 1 Hajauane katannzaropa. Katamms. @epmenTsl. UTHTHOUTOPEL.

Xumuueckoe pagnosecue u cnocobwl eco cmeujenus.O06patiumble peaknuu. OOIIas XapakTepUCTHKA PEakIMd CHHTE3a aMMHaKa W YCIIOBHS CMEIICHUS PaBHOBECHS
MIPOM3BOACTBEHHOIO MPOLIECCa BIPABO.

T'uoponus.I'unponus HeoOpaTuMblil 1 00paTUMbIil. TpH ciydas Tuapoausa coneid. Ponb rugponusa B oOMeHe BemecTs. Ponb rumpoinsa B SHEPreTHIecKOM OOMEHE.

Oxucnumenvro-eoccmanosumenvivie peakyuu.Crenens okucieHus. OKUCIUTENb U BOCCTaHOBHTENh. OKUCIIEHUE W BOCCTAHOBIICHHE. DIICKTPOHHBIN OanaHc.

Dnexmponus pacniagos u pacmeopos. Ilpakmuueckoe npumenenue snexmponusa.l anpBanomnnactuka. ['ansBanocrerus. Pagunuposanue.

Lemoncmpayuu.10.9x30- 1 SHAOTEPMUYECKHE peakUru. TenoBbIe SBIEHUS NPH PACTBOPEHUM CEPHOM KHUCIOTHI M aMMUA4YHOHN cenuTphl. 11.3aBHCUMOCTH CKOPOCTH
peaxIuy OT MPHUPOIBI BEIIECTB Ha MPUMEPE B3aMMOACHUCTBHUS PACTBOPOB PA3IMYHBIX KUCIOT OJMHAKOBON KOHIIEHTPALMU C OJIMHAKOBBIMU KyCOUKaMH (TpaHyJIaMu) IIMHKA U
OIMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus, IHWHKA, )Kelie3a) C PacTBOPOM COJITHOW KHCIOTHI. B3ammoseiicTBHE pacTBOPOB CEPHOIl KHCIOTHI C pPacTBOpaMHU
THOCYJIb(aTa HATPHUS Pa3IMuHON KOHIEHTPALMK U TeMnepaTypbl. Moaens Kumsmiero ciiosi. Pa3noxeHne nepokcuaa BOIOpoJa ¢ MOMOIIbI0 HEOPraHUIECKUX KaTalu3aTopOB
(comeit xenesa, HOAWMIA KANHs) M HPUPOJHBIX OOBEKTOB, COACPIKAIIMX KaTamasy (ChIpoe Msico, kaprobeis). 12.Cmemienne paBHoBecus B cucteme Fe'™ + 3CNS™ «
Fe(CNS);. 13.I'maponu3 coneii pasauuHoro tumna. BumecodparmeHnTsl U chaiiabl «bruomorndeckas pois ruapoinsax.14.IlpocTeiiine OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC
peaxkuu: B3aUMOACHCTBHE IIMHKA C COJISTHOM KHCIOTOH M skene3a ¢ cynbgpatom Meau(Il). 15.Mogens snexrponmuzépa. Moaenb 3IIEKTPOTU3HONW BaHHBI AJISI MTOTYYCHUS
amoMuHust. OOpa3ubl MPOMBIIIIICHHBIX U3JETUH, U3TOTOBJIEHHBIX HA OCHOBE I'aJIbBAHOIJIACTUKY H T'aJbBAHOCTETHH.

Jlabopamopnuie onvimol. 7-9.11poBeeHme peakiuii, HAYIUX 10 KOHIA, 1o mpaBmry bepromte. 10.Pa3noxxenne nepokcuia BoIopoaa ¢ IOMOIIBI0 THOKCHIA MapTaHIia.
11-14.VcnibiTaHne HHAMKATOPaMHU Cpellbl PACTBOPOB COJIEH pa3inuyHbIX TUMOB. 15-16.B3aumopetictBue pactBopa cynbdarta Mean(ll) ¢ sxene3oM 1 THAPOKCUIOM HATPUSI.

Ipaxmuuecxas paboma Nel Penienue sKkciepuMEeHTaIbHBIX 33124 [0 TEME «XUMHUYECKas peaKIus).



Koumponvnas paboma Nel«CtpoeHue BelecTB. XUMHUYECKas PEaKIIUsD)

Ilnanupyemble pe3yJibTaThl U3YUEHUS 110 TEMe.

OOyuawommuiica HayInTCs:

KnaccuduuupoBaTh XUMHYCCKUE PEAKIUM 110 PA3JIMYHBIM OCHOBaHUSIM. XapaKTepPU30BaTh TEIUIOBOH JI(PQPEKT XUMHUYECKUX pEaKIUil M Ha €ro OCHOBE pa3liMdaTh 3K30- H
SHAOTepMHIYCCKUE peakiuu. OTpakaTh TEIUIOBOH 3P ()EeKT XUMHUECKUX peakiMii Ha MUChME C TOMOIIBI0 TCPMOXUMHUYECKUX ypaBHEHHH. [IpOBOIUTH pacyEThl HA OCHOBE TEPMOXUMHUECKUX
ypaBHeHHU. XapaKTepu30BaTh CKOPOCTh XHMHUYCCKOW PEAKIHMU U (PAKTOPHI 3aBHCHMOCTH CKOPOCTH XMMHUYECKON pPEaKIMu OT MPHPOJbl PEarHpYIONIMX BEIISCTB, WX KOHIICHTPAIUH,
TEMIEepaTyphl, TUIOIIAAH COMPUKOCHOBEHUS BEUICCTB. XapaKTePU30BaTh KAaTaIU3aTOPhl M KAaTaJM3 KaKk CIOCOOBI YIIPaBIICHHUS CKOPOCTHI0 XMMUYECKOH peakiuy. Y CTAaHABIUBATh HA OCHOBE
MEXTPEIMETHBIX CBsI3eH ¢ OmoJorueit odinee, 0COOEHHOE U eTUHUIHOE I (PEPMEHTOB KaKk OMOJIOTHIECKUX KaTallM3aTopoB. PackpeiBaTh posib pepMEHTOB B OpraHHM3AINH KU3HU Ha 3eMIie,
a TaKkKe B MTUIIEBON W MEIUIIMHCKOM MPOMBIIUICHHOCTH.

XapakTepu30BaTh COCTOSHHUA XMMHUYECKOTO PaBHOBECHS M CHOCOOBI ero cMemieHus. [IpenckaspiBaTh HampaBlieHHE CMEIIEHHS XNMHYECKOTO PAaBHOBECHS NPH M3MEHEHHH YCIOBHU
TIPOBEICHUS 00PaTUMON XUMUIECKOH peaknun. ApryMeHTHPOBATh BEIOOP ONTHMAIBHBIX YCIOBHI MPOBEICHUS TEXHOIOTHIECKOTO MPOIecca.

XapakTepu30BaTh THAPOIH3 Kak 0OMEHHOE B3aWMOJICHCTBHE BEIIECTB C BOJOW. 3amMChIBATh YPAaBHEHUS PEaKIUN THUAPOJIN3a PA3IUIHBIX COJeH. PaznmuaTh THAPOIU3 MO KaTHOHY U
anuony. Ilpenckas3piBaTh Peakiuio Cpeabl BOJHBIX PACTBOPOB COJIeH, 00pa30BaHHBIX CHILHBIM OCHOBAHHMEM M CIIA00W KHCIOTOH, CJIa0BIM OCHOBAaHHMEM WM CHIILHOW KUCJIOTOW. PackphiBaTh
pOJIb 00pPaTUMOTO THUAPOJH3A OPraHUYECKUX COCAMHCHHI KaK OCHOBBI OOMCHA BEIICCTB B XKHBBIX OpraHu3Max W oOpatumoro ruaposmsa AT® kak OCHOBBI SHEPreTHUECKOro OOMECHA B
JKUBBIX OpraHU3MaX.

XapakTepu3oBaTh OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLMU KaK MPOLECChl C U3MEHEHHWEM CTENEHEH OKHUCIEHHUS 3JEMEHTOB BEIIECTB, YYacTBYIOIIMX B peakiuuu. CoCTaBiIATH
ypaBueHus OBP ¢ momonipio MeTo/1a 31eKTpOHHOTO OaTaHca.

XapakTepHu30BaTh 3JIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEbHBIN npouecc. [Ipencka3piBaTh KaTOJHBIE U aHOJHBIE MPOLIECCHl M OTPaXKaTh MX Ha MUChME YISl pacilIaBOB M BOJHBIX
PacTBOPOB IIEKTPOJIUTOB. PackpbIBaTh MPAKTUYECKOE 3HAUCHUE DIIEKTPOJIU3a

[ImarnpoBaTh, NPOBOIUTE HAOIIONATE M OMIMCHIBATE XUMHUECKUI SKCIIEPUMEHT C TIOMOIIBIO POTHOTO SI3BIKA U SI3BIKA XMMHUH C COONIOICHIEM IIPAaBUII TEXHUKH 0€3011acHOCTH.

BrImoiHATE TECTHI, pemaTh 3aa4d W YOpaXHEHHUS 1Mo TeMe. [IpoBOINTH OIEHKY COOCTBEHHBIX AOCTIKCHHH B YCBOCHHH TeMBI. KOppeKTHpOBaTh CBOHM 3HAHUS B COOTBETCTBHH C
TUTAHUPYEMBIM PE3yIbTaTOM.

OO0yuaomuiics MOJYYUT BO3MOKHOCTbHAYUHTHCS :XapakTepHU30BaTh U KIaCCU(PUIMPOBATE XUMUUECKUE PEAKINH, OTIPEICNIATh MPU3HAKH XUMHUECKUX PEaKIUi pa3IMIHBIX THUIIOB,
MPUBOINTH MPUMEPHI, TPON3BOANUTE BEIYUCICHIS 110 TEPMOXUMHYECKUAM YPaBHEHUAM; KIACCH(OUIIPOBATH XUMHUYCCKHIE PEAKIINH B HEOPTAaHIMYECKOW M OPTaHWMYECKON XMMHUU II0 Pa3IHYHBIM
OCHOBAHUSM U YCTAHABJIMBAThH CICHU(PUKY THIIOB PEaKIUil OT 00IIEero yepe3 0COOCHHOE K CAMHUYHOMY; XapaKTepU30BaTh CKOPOCTh XUMHUYCCKOW PEAKIMK U €€ 3aBUCUMOCTh OT Pa3IMIHBIX
(hakTOpOB; XapaKTECPHU30BaTh XUMUUCCKOE PABHOBECUE M €0 CMEIICHUE B 3aBUCMOCTH OT Pa3IHMYHBIX (PAKTOPOB; MPOTHO3MPOBAThH YCIOBHS CMEIICHUS XUMUYCCKOTO PaBHOBECHS HA OCHOBE
npuniuna JlelllaTenbeHa KOHKPETHBIX MpUMepax (CHHTE3 aMMHaKa U3 a30Ta M BOJIOPOJA); MPOU3BOIUTH PACUETHI M0 XUMHYCCKUM (HOpMyJaM U YPaBHECHUSM HAa OCHOBE KOJIUYECTBCHHBIX
OTHOIICHUN MEXIY YYaCTHHKAMH XMMHYCCKHX DPEaKiuil; (opMyIHpPOBaTh M OOBICHATH CYIIHOCTh M MEXaHH3M KaTaliu3a, NMPUMCHCHHE KATaau3aTOPOB, MHIHOUTOPOB U ()EPMEHTOB B
COBPEMCHHOM MPOU3BOJICTBE, B MUIIEBOW MPOMBIIUICHHOCTH, B MEIWIMHE, B IPOLECCaX KHU3HEICATCIPHOCTH OPTraHM3MOB; XapaKTEPU30BATh T'HIPOJIA3 KaK CHEHU(UYHBIA OOMEHHBIN
MPOLIECC U PACKPBIBATH €r0 POJIb B )KUBOW M HEKMBOH MPHUPOJE; OTIIMYATh MPOLECCHl TUAPOJIN3a OT MPOLECCOB TMApATAIMM; ONPEAEATh CTENEHH OKHCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHMX; PAcCTaBIATH KOA(PHUINEHTH B YPAaBHEHHAX OKHCIHTEIHHO-BOCCTAHOBHTEIBHBIX PEAaKIHMH Ha OCHOBE METOMa JJIEKTPOHHOTO OanaHca; XapaKTepPH30BATh AIIEKTPOIH3 Kak
cnenn(UIHBIA OKMCIUTEIHHO-BOCCTAHOBUTENBHBIA TPOIECC W OMPEIENIATh ero IMPaKTHIECKOe 3HAUCHHE; XapaKTepHU30BaTh KOPPO3UIO METAJUIOB KaK OKHCIHTEFHO-BOCCTAHOBUTEIBHBIN
MpOIIeCC W MpeyiaraTh CIIOCOOBI 3alIUTHI OT HEE; MPUBOIUTH MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINi B MPHUPOJE, MPOU3BOICTBCHHBIX MPOIECCaX WU JKU3HEACSITEIbHOCTH
OpPTaHMU3MOB; NIPUBOANUTE IPUMEPHl XUMUYECKUX PEaKIMH, PAaCKPHIBAIOIINX OOIIMEe XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAIUIOB M HEMETAJUIOB; BIIQJAETh MPABIIIAMH 0€3011acHOTO
oOpamieHns ¢ eIKUMH, TOPIOYUMH U TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBOM XMMHU;

HCTIOJIE30BaTh 3HAKOBO-CHMBOJIMYECKOE MOACIHPOBAHHUE; KIIACCH(PHUINPOBATh OOBEKTHI U ABJICHHUS; yCTAaHABIUBATH IPHYUHHO-CIICICTBEHHBIE CBS3H, IPOBOIUTH HAOIIOACHNE; TIOIyIaTh
UH(QOPMALIUIO U3 PA3IMYHBIX UCTOYHUKOB, CTPYKTYPHUPOBATh U MPeoOPa30BhIBATE €€ M3 OJHOM (OPMEI B APYTYIO, B TOM 4Kcie U ¢ npuMeHeHneM cpeacts UKT; dhopmynupoBaTh 1eilb ypoka
U CTaBUTh 3aJa4, HCOOXOJMMBIC Ul €¢ JOCTHKCHUS; IUIAHUPOBATH CBOKO JICATCILHOCTh M NMPOTHO3UPOBATH €€ PE3y/bTaThl; PabOTaTh B COOTBETCTBHM C WU3YYCHHBIMH aJrOPUTMAMU
JICACTBUH, CBEPATh CBOM JICHCTBHUS C ICNBIO U, IPU HEOOXOAMMOCTH, KOPPEKTHPOBATH OIMIMOKU CaMOCTOSTENIBHO, OCYIICCTBIIATh CPABHCHUE M KIACCU(PHUKAIMIO, CO3aBaTh 00OOIICHMUS,
yCTaHABJIMBATh AHAJOTWY, JEJaTh BBIBOJBI, TUIAHUPOBATH BPEMs BBINOJHCHUS 3aJlaHUIL, BIAaJCTh HABBIKAMU CAMOKOHTPOJIS, CAMOOIICHKH, MPHUHATHUS PEIICHUNA M OCO3HAHHOTO BhIOOpa B
y4eOHOH W TO3HABaTEILHOU NCATEIBHOCTH; CICIOBATH MPaBHIIAM MOJIb30BAHUS XMUMHUYCCKOH MOCYIOW U J1a0OpaTOpHBIM O0OpYAOBaHHEM; IMONy4YaTh XUMHUYCCKYI0 HWH(OPMAIUIO U3
Pa3IMYHBIX UCTOYHUKOB; BECTH JHAJIOT IS BBISIBJICHUS PAa3HBIX TOYEK 3PEHHS Ha pacCMaTPHUBAaEeMyI0 HH(OPMAIIHIO; CTPOUTH PeUeBbIC BEICKA3BIBAHMS B YCTHOM M MMCHMEHHOH (popme; BecTH
JUaJIoT ¥ Y9aCTBOBATh B AWCKYCCHHU JJISl BBIABICHHS Pa3HBIX TOYCK 3PEHUS HA paccMaTpHBaeMyro WH(GOPMAIHWIO; BEIpaXXaTh M apryMEHTHPOBATh JHYHYIO TOUYKY; YCTaHABIMBAaTh pabodne
OTHOIICHHUSA B TPYIITE, IUTAHUPOBATH 00IIHE CIIOCOOB! pabOTHI;0CYIIECTBIATh YUeOHOE COTPYTHHYECTBO C YUUTEIEM U CBEPCTHUKAMU;



MOHUMATh 3HAYMMOCTh CCTCCTBCHHO-HAYYHBIX 3HAHUN B MOBCCAHCBHOW KHM3HH, TCXHHUKE, MEIHUIUHE, /U1 PCHICHUS MPAaKTUYCCKUX 3a]1a4; HAXOAUTh B3aUMOCBS3b MEXKIY HM3y4aeMbIM
MaTepHajioM u Oyaymieil mpoecCHOHaIbHOMN AeITeNbHOCTHIO; TOHUMATE CBSI3M MEXIY IIETbI0 N3YUEHHUS XUMUHU U TEM, IUIS 4ero 3Ta IIeb OCYIIECTBIIIETCS; (POPMUPOBATH SKOIOTUIECKYIO
KyJIBTYPY ¥ YMEHHS TPAMOTHOTO OOpaIIeHNs ¢ BEIIECTBAMA B XUMHUECKOH 1ab0paTopuu U B OBITY.

HCIOJIb30BATH NPUOOpETEHHbIE 3HAHUS U YMEHUS B MPAKTHYECKOI 1esITeIbHOCTH M MOBCeTHEBHOI )KM3HU AJIA:

e  OOBSCHEHHS XUMHUYCCKUX SBJICHUHN, TPOUCXOIAIINX B MIPUPOJE, OBITY M HA IIPOU3BOICTBE;

®  SKOJIOTHYECKH TPAMOTHOTO ITOBEICHIS B OKPY’KaIOIIEeH Cpeae;

®  OICHKH BIHSHUS XUMHUYECKOTO 3arps3HCHUS OKPYKAKOIIECH Cpellbl Ha OPraHU3M YeJIOBEKa U IPYTHUC )KUBBIC OPTaHU3MBL,
e  (0e30MacHOro OOpAIIeHUs C TOPIOYUME U TOKCUYHBIMHU BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM;

®  KPUTHYECKOW OLICHKHU JIOCTOBEPHOCTH XMMHYICCKON HH(DOPMAIMH, TIOCTYNAIOIICH U3 Pa3HBIX HCTOYHUKOB.

Tema 3. BenrecTBa u ux cBoiicTBa (9 1)

Memannwi. Obmme Qusndeckne CBOWCTBa MeTauioB. Kiaccudukanus MeETaUIOB B TeXHWKE W XuMmuH. OOmMe XWMHYECKHE CBOMCTBA METaJIOB. Y CIIOBHS
B3aMMO/JICUCTBUS METAJJIOB C PaCTBOPaMHU KUCJIOT U cojed. MeTramioTepMusl.

Hememannvi. brazopoousvie 2azvi.HemeTamnsl kak okuciuteny. Hemeransl kak BocctaHoBUTENH. Psa anekrpoorpunateabHOCTH. HEpTHBIE With OJaropoHbIe rasbl.

Kucnomwsr neopeanuueckue u opeanuueckue KuCIOTBl C TOYKH 3pEHHUS] aTOMHO-MOJEKYJSPHOTO y4eHHA. KHCIOTBI ¢ TOYKM 3PEHHS TEOPHH DJIEKTPOIUTHUECKON
nqucconuayy. KuciaoTsl ¢ TOUKH 3peHust IPOTOHHON Teoprun. Ob1ie XuMIIecKre cCBoMCTBa KUcIoT. Kimaccudukarust Kucior.

Ocnoeanus Heopeanuueckue u opeanuyeckue.OCHOBAHUA C TOYKU 3pEHMS AaTOMHO-MOJIEKYJISIPHOTO y4eHHsA. OCHOBAaHHSA C TOUKU 3PEHHSI TEOPUHU AIEKTPOIUTHUECKON
mucconuanyu. OCHOBaHUS ¢ TOUYKH 3pEHHS NPOTOHHOM Teopuu. O0Ie XMMHUIeCKHe CBOMCTBa ocHOBaHMui. Knaccugukamnust ocHoBaHUiA.

Amepomepuvie coedunenus Heopeanuueckue u opeanuyeckue.AMQPOTEpHbIE OKCUABI W THIPOKCUNBL. [lonyueHne W CBOWCTBA aM(OTEPHBIX HEOPTaHUYCCKUX
COCIMHEHNH. AMUHOKHCIIOTH — aM(OTepHBIE OpraHndeckue coequHenus. [lentuapl n nentunHas cBs3b.

Coau Knaccudukanus coneit. JKEctkocTb BoIbI M criocoOwl €€ ycrpaneHus. [lepexon kapOboHnarta B rugpokapooHat u 06patHo. O0mye XuMUIeCKne CBOMCTBA COJIEH.

Jlemoncmpayuu. 16.Komnexius MetayuioB. B3anMozeicTBie KOHIIEHTPHPOBAHHOW a30THOM KUCIIOTHI ¢ MeAbio. Bembimka tepmutHol cMmecu. [loptper H. H. bekerona.
17.Komnekrus HemeTamoB. Bembimka u€pHoro mopoxa. BeITeCHeHHE TajlorTeHOB U3 WX PAaCTBOPOB IPYTrUMU rajoreHamMu. 18.Komekius opraHndecknx U HeOpraHmIeCKUX
kucioT. 19.Komekuus menodedr u amuHOB. B3amMoneicTBre mapoB KOHLUEHTPUPOBAHHBIX PAcTBOPOB COJITHOW KHCJIOTHI M aMMuaka («OpiM Oe3 oras»). [lomydenue
aMMHaKa ¥ u3ydeHue ero cBoicts. 20.ITomyuenne amdoTepHOro ruipokcuaa U uzyueHue ero cBoicts. 21.IlomyueHne xEcTKoi BOABI M yCTpaHEeHHE €€ KECTKOCTH.

Jlabopamopnuvie onvimsi. 17-18.MccnenoBanre KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW M YKCYCHOM KHICJIOT KalleJhbHBIM METOJOM IIPH MX pa30aBIeHUH BOAOM. 19-
20.IToydeHre HEPACTBOPUMOIO THAPOKCHIA M €ro B3aUMOACHCTBHE ¢ KucioTol. 21-22.ITonmyuyeHne aMmpOTepHOro THAPOKCHIA TPH HEAOCTATKE M M30BITKE IIEN0Un. 23-
24.Y cTpaHeHue KECTKOCTU BOJBI.

Ipaxmuueckas paboma Ne2Petienne dKCIIepuMEHTATBHBIX 33724 10 TeMe «BelecTsa u uX CBOWCTBAY.

Koumponvuas paboma Ne 2 o teme «BemiecTBa 1 UX CBOMCTBAY.

Ilnannpyemble pe3yJibTaThl U3yYeHUS 110 TeMe.

Oobyuaromuiics HAYUYUTCS:

O0600mIaTh 3HAHUS U JIENIaTh BBIBOJBI O 3aKOHOMEPHOCTSIX IOJOKEHUS M M3MEHEHHH CBOIMCTB METAaJUIOB B IepHoAax M rpymmax [leprmoamdeckoit cucTeMbl. XapakTepH30BaTh O0IIne
XAIMHWYECKHE CBOWCTBA METAJIOB KaK BOCCTAHOBUTEINECH Ha OCHOBE CTPOCHHUS X aTOMOB H ITOJIOKEHHUS METAJUIOB B SIEKTPOXIMHUICCKOM PSAY HANIPSDKEHHS.

XapakTepu3oBaTh OOIIME XMMHUYECKHE CBOWCTBA HEMETAUIOB KaK OKHCIHTENICHl M BOCCTAHOBUTENECH Ha OCHOBE CTPOCHHS WX aTOMOB M IIOJNIOKEHHS HEMETaIUIOB B PALY
3JIEKTPOOTPHUIATEITEHOCTH.

XapakTepu30BaTh OPraHHYCCKUE M HEOPraHWYCCKHE KHCIOTHI B CBETE TCOPHUHU AIICKTPOIUTUYCCKOW TUCCOIMALMU M MPOTOHHOW Teopuu. KiaccuduumpoBaTh OpraHHYecKHe H
HCOPTaHMYECKUE KUCIIOTHI TI0 Pa3IMYHBIM OCHOBaHUAM. PazmiuaTh o0iiee, 0COOCHHOE U €IMHUYHOE B CBOMCTBAaX a30THOW, KOHIICHTPUPOBAHHOW CEPHOW U MYPAaBbUHOM KUCIIOT.

XapakTepu30BaTh HCOPraHHMYCCKHE OCHOBAHHUS B CBETC TEOPUH DICKTPOIUTHYCCKOW aucconmanuu. Pasmudath oOlee, 0COOCHHOE M CIUHHUYHOE B CBOMCTBAaX THUIAPOKCHIOB H
OCCKHCIOPOAHBIX OCHOBAaHUH. XapaKTepU30BaTh UX B CBETE MPOTOHHON TEOPHUH.

XapakTepHu30BaTh OPraHMYCCKHE U HEOPTaHUYECKUEe aM(DOTEpPHBIC COCIUHCHHUS KaK BEIECTBA C JBONCTBEHHOW (DYHKIMCH KHCIOTHO-OCHOBHBIX CBOMCTB. APryMEHTHPOBATh CBOMCTBa
AMHUHOKHUCIIOT KaK aM()OTEPHBIX OPraHMYCCKUX COCAMHCHHN. PaCKphIBaTh HA OCHOBE MEXKIIPEAMETHBIX CBsI3¢i ¢ OMOJIOTHEH PO AMUHOKHUCIIOT B OPraHU3AI|H KIU3HH



XapakTepHu30BaTh COJIM OPraHUYCCKUX U HEOPTAHUYECKHUX KUCIIOT B CBETE TCOPUH ICKTPOIUTHUYCCKON nucconuanmu. KiaccuuuupoBaTh COMU 1O pa3inyHBIM OCHOBaHUSIM. Paznnyate
o0liee, 0COOCHHOE U €IUHUYHOE B CBOWCTBAX CPEAHUX M KUCIBIX coseil. OMHUCHIBATh KECTKOCTD BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

[InanupoBaTh, NPOBOANTH, HAOIIONATh U OMUCHIBATH XMMHUYECKHH SKCIEPUMEHT C MOMOIIBIO POJHOTO sI3bIKa M SI3bIKA XMMHH C COOJIOJICHHUEM IMPABWJI TEXHHKH O€30MacHOCTH.
BbINONMHATE TECTBI, peliaTh 3a7add U YIPKHEHUsl 1Mo Teme. [IpOBOJAMTH OLEHKY COOCTBEHHBIX IOCTHIKEHHH B YCBOSHHMH TeMbl. KOppEeKTHpOBaTh CBOM 3HAHHUS B COOTBETCTBHH C
IUIAHUPYEMBIM PE3yJIbTATOM.

OO0yuamommuiicsi MOJYYUT BO3MOKHOCTh HAYUYMTBCSI: XapaKTepH30BaTh CTPOeHUE, (PU3MYECKHe U XUMUYECKHE CBOWCTBA METAJUIOB, HEMETAJUIOB, KHCIOT, OCHOBAaHHH, CONCH, MX
HAaX0X/CHHE B MPHUPOJIE, CIIOCOOBI TONYYCHHUS] U PUMEHEHHE; YCTaHABIMBATh PHYUHHO-CICICTBEHHBIC CBSI3H MEXY CTPOCHHEM BbIIIE YKa3aHHbBIX BELIECTB, XUMUYECKOW CBS3bIO, THIIOM
KPUCTAJUTMYCCKOW PEIICTKU U UX (PU3UUCCKUMH M XUMUYCCKUMH CBOWCTBAMM; COCTABIIATh YPABHCHUS PEAKIUH, XapaKTEPU3YIOUINX XUMUYCCKHE CBOMCTBA U CIIOCOOBI MOTYYCHUSMETAIIIOB,
HEMETAJIOB, KHCJIOT, OCHOBAHHUH, COJICH; MPOBOAUTH, HAOIIONATh M ONMUCHIBATH XMMHUYCCKHN IKCICPUMEHTCYYaCTHEMMETAJIOB, HEMETAJUIOB, KUCIIOT, OCHOBAHHMA, COJICH C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POIHOTO) S3bIKA U S3bIKA XUMUM;IIPUMEHATh 3HAHUS O KAYCCTBEHHBIX PEAKLUAX JJIS PACIIO3HABAHMS HEOPTaHMYCCKUX M OPTaHMYECKUX BEIECTB PA3IMYHBIX
KJIaccoB; paboTaTh ¢ Ja0OpPATOPHBIM OOOPYAOBAHMEM M HATPEBATCILHBIMU MPHOOpPAMH B COOTBETCTBUH C MPABHIAMH TCXHUKH OC30MAaCHOCTH; MPOBOIUTH BBIYUCICHHS MO (GopMmynam u
YPaBHCHHSM PEAKIUH C y4aCTHEM COCAWHCHHUN U3yYCHHBIX KIaCCOB;

NPUMEHSTh MOJyYeHHbIC 3HAHUSI B COOTBETCTBHM C PELIaeMOM 3ajaueii; MCIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKOE MOJICIMPOBAHKE; YCTAHABIMBATH MIPUYUHHO-CIICACTBEHHBIE CBS3H,
MPOBOIUTDH HAOIIOZACHHUE; NOTy4aTh HH(YOPMALIUIO U3 PA3THYHBIX HCTOYHUKOB, CTPYKTYPUPOBATh M MPE0OpPa30BhIBAThH €€ 13 OJHON (GOPMBI B IPYTyI0, B TOM YHCIIE U C TPUMEHEHHEM CPE/ICTB
UKT; dpopMyaupoBarh Liesib ypOKa U CTABUTD 33]a4l, HEOOXOJUMBbIE JJIsl €€ TOCTHIKCHUS; TUNIAHUPOBATh CBOIO JESTENIbHOCTh U MPOTHO3UPOBATH €€ Pe3yNIbTaThl; paboTaTh B COOTBETCTBUH C
W3y4YCHHBIMH arOPUTMAaMH JICUCTBUM, CBEPSITh CBOM JEHCTBHS C 1IEJIbIO H, IPU HEOOXOJUMOCTH, KOPPEKTUPOBAThH OLIMOKH CAMOCTOSTENIHHO; OCYILIECTBIISATh CPABHEHHE U KIIACCH(DHUKALIUIO,
co3aaBath 00OOIICHMS, YCTAHABIMBATh AHAJIOTHMH, JIENaTh BBIBOJBI, IUIAHUPOBATH BPEeMs BBIIIOJIHEHHUS 3a[aHUil; BIAJETh HABBIKAMHU CAMOKOHTPOJIS, CAMOOIICHKH, NPUHSTHS PELICHUN H
OCO3HAaHHOTO BbHIOOpA B Y4€OHOH M MO3HABATENLHOM JESTEIBHOCTH; CIIEA0BATh MMPABUIIAM MOJIb30BAHUS XMMUUYECKON MOCYJ0N | Ja0OpaTOpHBIM 000pYAOBAHUEM; HOTYyYaTh XUMUYECKYIO
UHQOPMALIUIO U3 Pa3IMYHBIX MCTOYHHKOB; CTPOUTH PEYCBHIC BBHICKA3BIBAHUS B YCTHOH M MHCEMEHHOHN (hOpMe; BECTH JHAJOr U y4acTBOBATh B JUCKYCCHHU JUIS BBISIBICHHUS PAa3HBIX TOYCK
3peHHsT Ha paccMaTpuBaeMyr0 HWH(OpMAIMio;, BBIpaXKAaTh W apryMEHTHPOBaTh JIUYHYK) TOYKY; YCTaHABIMBATH paOOuYMe OTHONICHUS B TPYINE, IUIAHUPOBATH OOMIME CHOCOOBI
PpaboTHI;0CYIIECTRIATh YUCOHOE COTPYAHHYCCTBO C YUYUTEIIEM U CBEPCTHUKAMU;

MOHUMATh 3HAYMMOCTh CCTCCTBCHHO-HAYYHBIX 3HAHUN B MOBCCAHCBHOW KHM3HH, TCXHHUKE, MEIHUIUHE, /U1 PELHICHUS NMPAKTUYCCKUX 3a]1a4; HAXOAUTh B3aUMOCBS3b MEXKIY HM3y4aeMbIM
MaTepualioM u Oyayieil mpoeCCHOHAIBHOMN JeSITENbHOCTBIO; TIOHUMATh CBSI3U MEXY IICTbI0 U3YYCHUsS] XUMHUU U TEM, JUIS YEero 3Ta IIeb OCYIICCTBIACTCS; (POPMUPOBATH IKOIOTHUICCKYIO
KYJIETYPY U YMCHHUS TPAMOTHOTO OOpAIICHUs C BEIICCTBAMU B XUMHUUCCKOM J1a00PaTOpUu U B OBITY.

HCI0JIb30BATh NPHOOPETEHHbIE 3HAHUS U YMEHHUsI B IPAKTHYECKO¥ JesITeIbHOCTH U MOBCETHEBHOM KH3HU JJIsI:

OOBSICHEHUS] XUMUUECKHX SIBJICHUM, IIPOUCXOSIIUX B IPUPO/IE, OBITY U Ha MIPOM3BOICTBE;

IKOJIOTMYECKH IPAMOTHOTO TIOBEICHHS B OKPYIKAIOLIEH cpelie;

OLICHKH BJIMSTHHSI XUMHYECKOTO 3arpsi3HEHHsI OKPYXKAIOIIEH Cpe/ibl Ha OPraHi3M YeI0BeKa U JPYrHe )KUBbIE OPraHU3MbI;
0e301macHOTo 00OpaIIeHus C TOPIOYUMHU ¥ TOKCHIHBIMHU BEIIECTBAMH, JIA0OPATOPHBIM 000PYIOBAHUEM;

KPUTHYECKOH OICHKH JJOCTOBEPHOCTH XMMUYECKOI MH(POPMAIINH, TOCTYIAIONMICH U3 Pa3HBIX UCTOYHUKOB.

Tema 4. XumMus 1 coBpeMeHHOe 0011eCTBO (2 1)

Xumuueckas mexuonozus. Ilpouzsoocmeo ammuara u memarosa. XuMUdecKas TEXHOJOTHS. XUMHUYECKHE MPOIECCH, JIeKaIie B OCHOBE IMPOM3BOJICTBA aMMHaKa U
MeTaHoJa. XapaKTepUCTHKA 3TUX TporieccoB. O0Iue HayIHbIC MPUHITAITEI XHMAYECKOTO MPOU3BO/ICTBA.

Xumuueckas epamomHocmy KaK KOMHOHEHM obwell KyIbmypel yenroeeka.MapKUpoBKa yIIaKOBOYHBIX MaTEPHAaIOB, SJIEKTPOHUKH U OBITOBOW TEXHHMKH, 3KOJIOTHYHOTO
TOBapa, MPOJYKTOB MUTAHUS, 3TUKETOK IO yXOIy 3a OACKIOW. BiusHUE 3arps3HEHUS OKPYXKAIOMICH Cpeabl OBITOBBIMU OTXOJaMH Ha JKUBOTHBIN, paCTUTEIBHBIH MUP U
3I0pOBBE YEJIOBEKA.

Lemoncmpayuu. 22.Mojieb MPOMBIIIICHHON YCTAHOBKH MOJYYEHHUS CEPHOM KUCIOThI. MO/IelIb KOJIOHHBI CHHTE3a aMMuaka. 23.BuieodparMeHThI U CIaiibl O CTEIIEHU
9KOJIOTUYECKON YHCTOTHI TOBapa.

JlabopamopHule onvimsi. 25-26.113ydenne MapKipOBOK PAa3IWIHBIX BUIOB IMPOMBIIUICHHBIX U MPOIOBOJIHCTBEHHBIX TOBAPOB.

Hmoeosasn konmponvhas paboma.

Ilnannpyemble pe3yJibTaThl H3y4YeHUS 110 TeMe.
Ooyuaromuiics HAYUYMTCS:



XapakTepu30BaTh XMMUYECKYIO TEXHOJOTHIO KaK TPOM3BOAUTEIBHYIO CHITy 00miecTBa. OMUCHIBATE XUMUYCCKHE MPOLIECCHI, JICXKAIUEC B OCHOBE MPOU3BOJICTBA AMMHAKa M METaHOJA, C
MIOMOIIIBIO POJHOTO SI3bIKA W SA3bIKA XMMHHU. Y CTAHABIUBATH aHAJIOTHH MEXTy IBYMS IpoU3BoACTBaMHU. PopMyIHpoBaTh 00IINe HayYHBIC IPHHIAIB XUMUYIECKOTO ITPOU3BOJICTBA.

ApryMeHTHpPOBAaTh HEOOXOOMMOCTh XMMHYECKOH TPaMOTHOCTH KaK KOMITOHEHTa OOMICKYJIbTYPHOW KOMIIETEHTHOCTH UYEJIOBEKa. YMETh MOJydaTb HEOOXOMUMYI0 HH(DOPMAIHIO C
MapKHPOBOK Ha YMaKOBKaX Pa3IUYHBIX MMPOMBIIUICHHBIX W MPOJOBOJILCTBEHHBIX TOBApOB. OOBSICHATH BIMSHHE 3aTpS3HEHHS OKPYKAIOMIeH cpeibl OBITOBEIMH OTXOJAaMH Ha >KHBOTHBIMH,
PacTUTENBHBIN MUD U 3I0POBHE YEIOBEKA.

Oo0yyaomuiics MOJYYUT BO3MOKHOCTH HAYYUThCSH: OINPEICIATh MOHATHUS «CBHIPbE», «HAYYHBIE NPHUHIMUIB XUMHUEeCKOoro mpous3BoAcTBay, «IIIIK», «IIJK»,«xumuueckue
3arpsSA3HATENNY, «OMOTEXHOJIOTUSN), «TEHHAas HWHXXCHEPHs»; AaBaTh (HOPMYIHPOBKH OCHOBHBIX ITOJIOKCHHH TEOPHH CTPOSHHS OPTraHWYECKHX BEIMICCTB; XapaKTEpHU30BATh XUMHUYECKHE
MIPOLIECCHI, JIeKAIIKe B OCHOBE NMPOU3BOJICTBA aMMHUAKa U METAHOJIA; PACKPBIBATH HAYYHBIE MPUHIIUITBI XUMUYECKUX MMPOU3BOICTB; OMUCHIBATH MOJIEb MIPOMBILUICHHON YCTAHOBKH MOIYYESHUS
CEpHOM KHCIOTBI M MOJCNb KOJIOHHBI CHHTE3a aMMHaKa; KIacCU(UIMPOBATH OPTraHWYCCKHE M HEOPTraHMYCCKHE COCIMHCHUS;BBIICISITHOCOOCHHOCTH OPraHUYECKUX M HEOPTaHHMYCCKHX
COCJIMHCHUIT, OOBSCHATH 3aBUCHMOCTh CBOWCTB OPraHUYECKHUX M HEOPTaHUYECKUX COCAMHCHHUI OT MX COCTaBa M CTPOCHHS WX MOJICKYJI;HAa3bIBaTh U3YYCHHBIC BEIIECTBA TI0 «TPUBHATIBHOI» U
MEXKYHAPOAHOW HOMECHKIIATYPaM; U3BICKATh HEOOXOIUMYIO HH(POPMAIIMIO CMAaPKHPOBOK HA YITAKOBOYHBIX MAaTEpHAIaXx dJICKTPOHUKH M OBITOBOW TEXHUKH, IPOIYKTOB IMUTAHUS U STUKCTOK
MO YXOMY 32 OJCXKJIOM; ONPEeNATh CTCICHb YKOJIOTHUECKOW YUCTOTHIIIPOMBIIIIICHHOTO H IPOIOBOJILCTBEHHOTOTOBAPA;0CYILECTBIIATh CAMOCTOSATEIIFHBIN MOMCK XUMHUECKOW HH(POPMAIIHHU C
WCTIOJIE30BaHUEM PA3JIMIHBIX HCTOYHUKOB; UCTIOIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISt 00pabOTKM U mepenadn HHPOPMAIIUH U ee IPEACTAaBICHUS B pa3INIHBIX (hopmax;

NPUMEHSTH TOJYYCHHBIE 3HAHUS B COOTBETCTBHH C PeIIacMOl 3a/Jadeill; MCIIONIb30BaTh 3HAKOBO-CHMBOJIMYECKOE MOJCIHUPOBAHHE; yCTAaHABIMBATH IIPUYMHHO-CICJCTBEHHBIC CBS3H,
MIPOBOIUTE HAOIOZCHNE; (POPMYITHPOBATH IIENTb YPOKA U CTABHUTH 3aJa9l, HEOOXOIMMEIC IS €€ JOCTHKCHHUS; IUTAaHUPOBATh CBOIO ACSTEIBHOCTh W IPOTHO3MPOBATE €€ Pe3yNIbTaThl; paboTaTh
B COOTBETCTBHH C M3YYCHHBIMU aJTOPUTMaMH JCHCTBHUI, CBEPATh CBOM JCHCTBHSA C IENBIO W, TPH HEOOXOIMMOCTH, KOPPEKTHPOBATH OMIMOKH CaMOCTOSTENFHO; OCYIIECTBIATE CPaBHCHUE U
KJIaccu(UKaIHio, Co34aBaTh 0000IMIEHNs, YCTaHABINBATh aHAJIOTHH, AETaTh BEIBOB; IUIAHUPOBATH BPeMsI BEITIOJTHEHUS 3aaHUIl; BIAJeTh HABBIKAMU CAMOKOHTPOJISL, CAMOOIICHKH, IPUHATHS
pemeHni 1 0OCO3HAHHOTO BHIOOpa B y4eOHOH WM MMO3HABATEIHHOW NEATEIHHOCTH; CIEIOBATH IMPABUIIaM MOJB30BAHUS XHUMUYECKOH IMOCYHOH U 1abopaTOpHBIM 000pyAOBaHHEM; MOIydaTh
XUMHYECKYI0 HHDOPMAIMIO M3 Pa3IMYHBIX UCTOYHUKOB, CTPOHUTH PEYCBHIC BBICKA3BIBAHHS B YCTHOW M MUCBMEHHOW (JOpPME; BECTH TUANIOT M YYaCTBOBATH B JMCKYCCHH JJIsI BHISIBICHUS
Pa3HBIX TOYEK 3PCHHUS HAa pacCMaTPUBACMYIO0 MH(OPMAIUIO; BBIPAXKATh U apryMCHTUPOBATh JIMYHYIO TOYKY; YCTaHABJIMBATh pabOYMe OTHOIICHUS B TPYIIE, IUNIAHUPOBATH OOIIUE CIIOCOOBI
PpaboThI; OCYIIECTBISTh YYCOHOE COTPYAHAYECCTBO C YUUTEIEM U CBEPCTHUKAMM,

MOHUMATh 3HAUUMOCTb €CTECTBEHHO-HAYUHbIX 3HAHUNA B MOBCEJHEBHOW XKU3HU, TEXHUKE, MEIUIIMHE, Ul PEUICHUS MPAKTUYECKUX 3a/ay; HAaXOAUTh B3aUMOCBSI3b MEXAY M3y4aeMbIM
MaTepualioM u Oyayieil mpoeCCHOHAIBHOMN JeSITENbHOCTBIO; TIOHUMATh CBSI3U MEXY IICTbI0 U3YYCHUsS] XUMHUU U TEM, JUIS YEero 3Ta IIeb OCYIICCTBIACTCS; (POPMUPOBATH IKOIOTHUICCKYIO
KYJIETYPY U YMCHHUS TPAMOTHOTO OOpAIICHUs C BEIICCTBAMU B XUMHUUCCKOM J1a00PaTOpUu U B OBITY.

HCIOJIb30BATH NPUOOpPETEHHbIE 3HAHUS U YMEHUs B MPAKTHYECKOI 1esITeIbHOCTH M MOBCeTHEBHOM )KM3HU AJIA:

MOHUMAaHHA TTI00ABHBIX MTPOOJIEM, CTOSIINX TTePe]] YEIOBEUECTBOM: IKOJIOTHUECKIX, SHEPTeTHIECKUX U CHIPHEBBIX;
00BSICHEHHNS! XUMHYECKHX SIBICHHUI, TPOMCXOIAIINX B IPUPOAE, OBITY M Ha MPOU3BOJICTBE;

9KOJIOTHIECKH TPAMOTHOTO TTOBEICHISI B OKPY>KaIOIIEeH Cpeae;

OIICHKH BIMSHUS XUMHYECKOTO 3aTPA3HEHHS OKPY>KAIOIIeH Cpebl Ha OPraHU3M YeIOBeKa U APYTHE KUBBIC OPTaHU3MEBI;
0e30macHoi pabOTHI C BEIIECTBAMH B JIAOOPATOPUH, OBITY M HA MPOU3BOJICTBE;

ONpeJieNIeHUs] BO3MOXKHOCTH MPOTEKAHUS XUMUUECKHUX MPEBPALICHUN B Pa3IMYHBIX YCIOBUIX U OLIGHKH UX MOCJIEICTBUM;
pAaCTO3HABaHHS U UICHTH()UKAUY BAXHCHUIIINX BEIICCTB U MAaTEPHAJIOB;

KPUTHYECCKOH OIICHKH JOCTOBEPHOCTH XMMUYECKOH MH(POPMAIINH, TOCTYAIOMICH U3 PA3TUYHBIX HCTOYHHKOB.

IMonBenenne uToros yuedoHoro roaa (2 4)
IToBTOpEHME, 0000IMICHNE U CUCTEMATH3AINS 3HAHIH 32 KypC CPEIHEH MIKOMIBL. Mmozosas konmpoavhas paboma 3a Kypc 11 knacca



Tadaunna TeMaTH4eCKOro pacrnpeaejieHusi YacoB HA YPOBeHb 00yUeHUs:

Ne Ilepeuennb u ITepeyenb U Ha3BaHUE TeM YPOKOB ITo aBTOpCKOI MpOorpamme ITo padoueii mporpamMmme
n/n Ha3BaHUE TeM 0.C.I'abpuessina
Kypca Yac | Ilpaktu | Jlabopatopusr | Kontp | Yac | [lpaktu | Jlabopatopn | Kontp
OB | YeCcKHux X OTBITOB OJIGHBI | OB | YECKHX | BbIX OMBITOB | OJBHBI
pabort X pabor X
pabort pabot
1-9 | Tema 1. 9 - 6 -1 9 - 6 -
Ctpoenue
BelIeCTB
1 OCHOBHBIE CBEICHUS O CTPOCHUU aTOMOB
2 [Tepuonnueckas cucreMa XUMHUYECKUX SJIEMEHTOB JL.o.Nel JL.o.Nel
. V1. MeHaeneeBa 1 ydeHHE O CTPOSHUHU aTOMa
3 CranoBnenue u pa3suthe [leproamdeckoro 3aKoHa U
TEOPUH XUMHUIECKOTO CTPOCHHUS
4 WNonnas xumuyeckas CBs3b U HOHHBIE KPUCTAJUIMIECKHIE
peléTKu
5 KoBasieHTHas xumMudeckas CBsA3b
6 Mertamdeckas XUMAYecKasi CBSI3b JI.o.Ne2 JL.o.Ne2
7 Bonopoanas xumuueckast cBsizb JI.0.Ne3 JI.0.Ne3
8 [Monumepsl. YTunu3zanus ¥ BTOpUYHas epepadoTKa
OBITOBBIX OTXOJIOB JUIsl COXPAHEHUS IPUPOTHBIX PECYPCOB
Y COXpaHEHUs YUCTOTHI OKPY’KaOIIEeH CpeIbl
9 JlucriepcHBIE CUCTEMBI JL.o.Ne4-6 JL.o.Ne4-6
10-21 | Tema 2. 12 1 10 1 12 1 10 1
Xumunueckue
peakunu
10 Knaccudukanms XuMUUECKIX peaKi JL.o.Ne7-9 JI.o.Ne7-9
11 Kiraccudukanys XuMUIeCKUX PeaKITHiz JL.o.Ne7-9 JL.o.Ne7-9
12 CKOpOCTh XUMHUYECKHUX PEAKITHI JLo.Nel0 JL.o.Ne10
13 OO0paTUMOCTh XMMHUYECKUX PEaKIUi. X UMHUIECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEICHHS
14 Iuapommz JL.o.Nel1-12 JL.o.Nel1-12




15 lMupponuz Jl.o.Ne13-14 JL.o.Ne13-14
16 OKHCANTETBHO-BOCCTAHOBUTENBHBIE PEAKIIH Jl.o.Ne15-16 J.o.Ne15-16
17 DIIeKTPONIH3 PACILIaBOB U pacTBOPoB. [IpakTrueckoe
MPUMEHEHUE JIEKTPOIIN3a
18 ONeKTposIN3 pacIlaBoB U pacTBOpoB. [IpakTudeckoe
MPUMEHEHUE JIEKTPOIIN3a
19 [Ipaktuueckas padota Ne 1. Pemenue IIp.Nel IIp.Nel
SKCIEPUMEHTAIIBHBIX 33/1a4 [0 TeME « X UMHYeCcKast
peaxus
20 [ToBTOpeHME U 0000IIEHNE H3YICHHOTO 110 TEMaM
«CtpoeHne BemecTBa» U « XUMHUYECKasi peakius)
21 Kontponbnas padota Ne 1 «CtpoeHHe BeIecTB. Kp.Nel Kp.Nel
XuMUUecKas peaxius
22-30 | Tema 3. 1 8 1 1 8 1
BemecrBa u
HX CBOJicTBa
22 Mertamnbl
23 Hewmeramnpl. biaropoaasie razbt
24 KuciioTsr HeopraHndecKkre U OpraHuIecKue JL.o.Ne17-18 JL.o.Ne17-18
25 OcHOBaHUS HEOPTaHUYECKHUE U OPraHUYECKHE JI.0.Ne19-20 JI.o.Ne19-20
26 AmdoTepHBIC COCTUHEHHSI HEOPTAHUYECKUE JL.o.Ne21-22 JL.o.Ne21-22
OpraHUYecKHue
27 Comu JI.0.Ne23-24 Jl.o.Ne23-24
28 [Ipaktuueckas padota Ne 2. Pemenue IIp.Ne2 IIp.Ne2
SKCIIEpPUMEHTAIIBHBIX 33/1a4 Mo Teme «BermiecTBa u ux
CBOICTBa»
29 [ToBTOpeHue u 00600IIeHNE TeMbl «BeriecTBa 1 ux
CBOMCTBa»
30 KouTposnbHas pabora Ne 2 o Teme «BelecTBa u ux Kp.Ne2 Kp.Ne2
CBOMCTBa»
31-32 | Tema 4. - 2 - - 2 -
Xumus u
COBpeMeHHOe

0011IEeCTBO




31

XuMudeckas TCXHOJIOTHSL. HpOI/I3BOZ[CTBO aMMHaKka u
METaHOJIa

32 Xumpdeckass TPaMOTHOCTh KaK KOMITOHEHT — OOIIei J1.0.Ne25-26 J1.0.Ne25-26
KyJIbTYpHhI UelioBeKa. BiusiHue 3arps3HeHus OKpy Karomien
cpenbl  OBITOBBIMH ~ OTXOJaMH  HAa  JKUBOTHBIMH,
PaCTUTEIHHBIN MHP U 3I0POBBE YEITOBEKa
33-34 | IlonBeneHue 2 - - 2 - -
HUTOTOB +1y
y4eOHoro pe3
roaa epB
33 1. [ToBTOpeHue, 0000IIEHNE U CUCTEMATH3AIIUs 3HAHUH 32
KypcC CpeHEH IKOJIBI.
34 2. toroBast KOHTPOJIbHAs paboTa 1Mo XUMHHM 3a Kypce 11 Kp.Ne3 Kp.Ne3
KJlacca
Uroro 35 26 3 34 26 3

Kontponsnbix padot -3[Ipaktudeckux padoT -2

JlaGopaTopHBIX OTBITOB —26




TEMATHUYECKHMH ILIAH

HaumenoBanue TeMbl, ypoka Komnnuec JloManinee Tposexnetie on-naii-ypokos Dopma opMbI, METOTBL, JlaTa o Jlara
(mtaTopma) Ipu BBEICHHH JUCTAH- OTYETHOCTH IIPU colepIKaHHe
Ne TBO 3a/laHne IIMOHHOT000YyYe-Hus (KapaHTHH, OTMEHA BBEJICHUN YPOKOB C y4eTOM IUIa"y q)aKTqu
n/m YacoB 3aHSTHH N3-32 HU3KUX TEM-TIEpaTtyp) JIMCTAHIHOHHOTO paboueit CKH
o0yueHus HPOTpaMMBbl
(xapaHTHH, BOCITHTAHUS
OTMEHa 3aHATUH (Monyb
H3-32 HU3KUX «l1IKoIBHBIH
TeMIIepaTyp) YPOK»)
1-9 Tema 1. CTpoeHne BeliecTs 9 yacosn
1 OCHOBHBIE CBEJICHHS O CTPOEHUH aTOMOB 1 § 1’ yap. 1-10 https://interneturok.ru/lesson/chemistry/11 DneKTpoHHast - YCTaHOBJICHHE
-klass/bstroenie-atoma-periodicheskij- no4Ta JIOBEPUTENBHBIX
zakonb/stroenie-atoma OTHOLICHUH
2 Hepnoanqecxaﬂ CHUCTEMA XUMUUYECKUX DJIEMEHTOB 1 § 2’ yIIp. 1-8 https://mtemetur'ok.ru/lesson{chf:mlstr}{/11 DreKTpoHHAs MEKY YUUTETEM
-klass/bstroenie-atoma-periodicheskij- noyra " ero
J. V. MengeneeBa u ydeHHE O CTPOCHUH aTOMa zakonb/ege-periodicheskiy-zakon-i- yaeHHKaMH,
periodicheskaya-sistema-himicheskih- CIOCOOCTBYIONIH
elementov-d-i-mendeleeva-stroenie-atoma X TIO3UTHBHOMY
3 CTaHOBIIEHUE U pasBuTHE HepnounquKoro 1 § 3’ yIIp. 1-5 https://intemetur'ok.ru/lesson{chf:mistr}{/11 OnekTpoHHast BOCIPUATUIO
-klass/bstroenie-atoma-periodicheskij- noura yyaummMucs
3aKOHA U TCOPUU XUMHNYCCKOTO CTPOCHUA zakonb/ege-periodicheskiy-zakon-i- TpeGoBaHuii 1
periodicheskaya-sistema-himicheskih- TPOCKO yuuTeNsl,
elementov-d-i-mendeleeva-stroenie-atoma TPUBJICYCHHUIO UX
4 MouHas XuMHUuyeckas CBI3b M HOHHBIE 1 § 4’ yIIp. 1-7 https://intemetur(?k.Mlegson/chemistw/11 DreKTpoHHAs BHUMAHMA K
. -klass/btipy-himicheskih- no4ra obcyxaemoii Ha
KPUCTAJUINICCKUEC PEIICTKU svyazejb/kovalentnaya-i-ionnaya- ypoke
himicheskaya-svyaz nHpOpMALIH,
5 KoBaneHTHAs XMMUYECKas CBI3b 1 5. yup.1-8 https://interneturok.ru/lesson/chemistry/11- DNEKTPOHHAs AKTHBM3ALHH HX
§ » YIP klass/btipy-himicheskih- noura TO3HABATETLHOU
svyazejb/kovalentnaya-i-ionnaya- ACATCILHOCTH,
himicheskaya-svyaz - TIpUBJICHCHHC
6 MeTaueckass XuMHUUECKasi CBSI3b 1 6. yip.1-8 https://interneturok.ru/lesson/chemistry/11- DIeKTPOHHAS BHUMaHHs
§ » YIP klass/btipy-himicheskih- no4Ta HIKOJILHUKOB K
svyazejb/metallicheskaya-i-vodorodnaya- HCHHOCTHOMY
himicheskie-svyazi acnexry
T - H3y4aeMBIX Ha
7 BoxopomnHas XuMuyecKas CBSI3b 1 7 1-7 https://interneturok.ru/lesson/chemistry/11 DneKTpoHHast .
AOPOZ § » YIP -klass/btipy-himicheskih- mo4Ta YpOKax ABICHUH,
svyazejb/metallicheskaya-i-vodorodnaya- Oprafusalis nx
himicheskie-svyazi paGotet ¢ N
o - MOJTy4aeMoii Ha
8 TTomumepsl. YTUIM3aANUA ¥ BTODUYHAS 1 8 1-8 https://interneturok.ru/lesson/chemistry/10 DneKTpoHHas
p 1 p § > yip -klass/nepredelnye- noyra YPOKE COLHAILHO
nepepaboTka ObITOBBIX OTXOJOB JUIsl COXPAHEHUS uglevodorody/polimery-kauchuk ;r:;;l:xfmeﬁ
MIPUPOAHBIX PECYPCOB U COXPAHEHUST YHUCTOTHI N —————
OKpY Karouiei cpeabl ee 06CyKIeHNU,
- - BBICKa3bIBAHHS
9 JIMCIIEPCHBIE CHCTEMBI 1 § 9, yhp. 1-10. https ://mtcrncturok.r'u'/lcsson/chcm1§try/ 11 DeKTpoHHAs yuammMmCst
-klass/brastvory-i-ih-koncentraciya- no4Ta CBOCIO MHCHHSI
BriBoaer K dispersnye-sistemy-elektroliticheskaya- 10 e MoBOY
riase [ (CTp. 50) dissona'ciya-gidrolizb/t'"azovye- BBIPAGOTKH
sosFoyanlya-veschestv-dlsper}snye- CBOCTO K HEl
sistemy-sposoby-vyrazheniya- OTHOIICHHUSA:
kontsentratsii ]
10-21 | Tema 2. XuMHYeCKUe PeaKuu 12 yacosB
10 Knaccmbnxaunﬂ XUMUYECKUX peakunﬁ 1 § 10’ yIIp. 1-4 https ://intemetuerk.ru/AlessoAn/tA:hemisAtry/ 11 DreKTpoHHAs - HCIIONB30BAHHE
-klass/bklassifikaciya-himicheskih- noyra BOCIIMTATEIBHBIX
reakcijb/klassifikatsiya-himicheskih- BO3MOXHOCTEH
reaktsiy-teplovoy-effekt-himicheskih- coziepIKaHus
reaktsiy yueGHOTrO




5 _ https://interneturok.ru/lesson/chemistry/11 DEeKTPOHHAS TpeaMeTa 4epes3
11 Knaccuukanus XUuMHUYECKUX PeaKIui 1 § 10, ymp.5-8 P OK.ru/lesson/c try P P P
-klass/bklassifikaciya-himicheskih- noyra JIEMOHCTPAIHUIO
reakcijb/klassifikatsiya-himicheskih- JIETSAM TIPUMEPOB
reaktsiy-teplovoy-effekt-himicheskih- OTBETCTBEHHOTO,
reaktsiy TPaXkJAHCKOTO
12 CKOpOCTB XUMHYCCKHUX PEaKIHiA 1 § 11 yIIp. 1-8 https://interneturok.ru/lesson/chemistry/11 DeKTpoHHAs TMOBEJICHUS,
’ -klass/bklassifikaciya-himicheskih- mnoyra TIPOSABIIEHUS
reakcijb/skorost-himicheskoy-reaktsii YEJIOBEKOIIIOOUS
13 OGpaTI/IMOCTB XUMHYCCKUX PEAKIUil. X UMHUYCCKOE 1 § 12, yIIp. 1-7 https://interneturok.ru/lesson/chemistry/11 DeKTpoHHAs n
-klass/bklassifikaciya-himicheskih- moyra nobpocepaedHoC
PaBHOBECHE U CHOCOOBI €r0 CMEIICHUS reakcijb/obratimye-i-neobratimye- TH, Yepes Moa6op
himicheskie-reaktsii-himicheskoe- COOTBETCTBYIOLL
ravnovesie-i-sposoby-ego-smescheniya HX TEKCTOB s
14 Tu JIpOJIU3 1 § 13 ymp. 1-5 https://interneturok.ru/lesson/chemistry/11 DJeKTpoHHAs UTCHUS, 32149
’ -klass/brastvory-i-ih-koncentraciya- noyra JULSL peIICHHA,
dispersnye-sistemy-elektroliticheskaya- Hp06ﬂeMuHHX
dissonaciya-gidrolizb/gidroliz-sreda- CHUTYALMH JUIst
vodnyh-rastvorov-vodorodnyy-pokazatel obcykaeHus B
15 Tunponus 13. yop.6-9 https://interneturok.ru/lesson/chemistry/11 DNEKTPOHHAs kiacee;
o § » YIp -klass/brastvory-i-ih-koncentraciya- noura - Opranusanus
dispersnye-sistemy-elektroliticheskaya- medersa
dissonaciya-gidrolizb/gidroliz-sreda- MOTHBHPOBAHHbL
vodnyh-rastvorov-vodorodnyy-pokazatel XHu
16 OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE DEAKIIAHT 1 14 1-9 https://interneturok.ru/lesson/chemistry/11 DIIeKTPOHHas! SPyAMPOBAHHBIX
p 1 § > Yip -klass/bfazovye-sostoyaniya-vewestv- nouta YIamxcst Hal
dispersnye-sistemy-chistye-vewestva-i- nx
smesi-istinnye-rastvory-sposoby- HEYyCHCBAIOLIMHI
v/okislitelno-vosstanovitelnye-reaktsii-2 OZIHOKJIACCHUKaM
s - H, JAIOIIEr0
17 IIEKTPOJIN3 DACIUIABOB U PACTBODOB. 1 15 1-6 https://interneturok.ru/lesson/chemistry/11 DeKTpoHHAs >
p p p P § > Yip -klass/bfazovye-sostoyaniya-vewestv- noyra LIKOILHUKAM
HpaKTH‘leCKOC MMPUMCHCHUC JJICKTPOJIN3a dispersnye-sistemy-chistye-vewestva-i- COHH?”H’H?
smesi-istinnye-rastvory-sposoby- SHAHMBIH OTIBIT
v/elektroliz COTpYAHHICCTBA
18 3J'I€KTpOJ'IH3 PACILIaBOB U PACTBOPOB. 1 § 15 ynp.7_ 13 https://interneturok.ru/lesson/chemistry/11 DreKTpoHHAs " B%mmimu
> -klass/bfazovye-sostoyaniya-vewestv- noyra TioMonH;
[IpakTUveckoe MPUMEHEHHUE AJICKTPOIIN3a ITOArOTOBUTBCA | gispersnye-sistemy-chistye-vewestva-i-
K pr Neol o smesi-istinnye-rastvory-sposoby-
ctp 85 v/elektroliz
19 [TpakTryeckas padora Ne 1. Pemenue 1 IToBTOPUTH Buzeokonepenuus Zoom OneKTpoHHas
o . no4ra
OKCIICPUMEHTAJIBHBIX 3a/1a49 110 TEMC NMPpOUACHHBIN
«XHMUYECKasT PEAKIU» MaTepual
20 [MoBTopenue 1 0600IICHIE H3YYSHHOTO 110 TeMaM 1 [MoBroputs § 1- | https:/interneturok.rw/lesson/chemistry/1 1 OmexTpoitas
-klass/bfazovye-sostoyaniya-vewestv- noyra
«Crpoenue BemecTBa» U « XMMUYECKAs PEaKLUsI» 15. dispersnye-sistemy-chistyo-vewestva-i-
smesi-istinnye-rastvory-sposoby-v/ege-
OATrOTOBUTHCA Y y-Sp y-vicg
tipy-himicheskih-reaktsiy-okislitelno-
K Kpp - Nel vosstanovitelnye-reaktsii-ponyatie-o-
skorosti-himicheskoy-reaktsii-obratimye-
reaktsii
21 Konrponsnas padora Ne 1 «CTpoeHHE BEIIECTB. 1 IToBTOPHTH Bueokoneperuis Zoom OneKTporHas
o o mo4ra
Xumuueckast peaKkuus» IIPONACHHBIN
MaTepural.
BriBogs! K
rnase 11
(ctp.86)
22-30 | Tema 3. BemrecrBa u UX cBOMCTBa 9 yacos
- https://interneturok.ru/lesson/chemistry/11 DneKTpoHHas - IPMMEHEHHE Ha
22 MeTtautsl 1 § 16, ymp.1-15 P y p P
-klass/osnovnye-metally-i- noyra ypoke




nemetally/metally-i-ih-svoystva-

HWHTEPAKTUBHBIX

schelochnye-metally- (dopm paboThl
schelochnozemelnye-metally-alyuminiy yyalmxcs:
23 Hewmeramnsl. briaropoaasie ra3sl 1 § 17 yIIp. 1-7 https://interneturok.ru/lesson/chemistry/9- DeKTpoHHAs HHTEIUIEKTyabH
’ klass/himiya-nemetallov/stroenie-atomov- noyra BIX UTD,
i-svoystva-himicheskih-elementov- CTUMYJTHPYIONINX
nemetallov TO3HABATENBHYIO
24 Kucnotsl HEOPTraHMYECKUE U OPTaHUYCCKUC 1 § 18 yﬂpl-g https://interneturok.ru/lesson/chemistry/11 DreKTpoHHAs MOTHBALIUIO
’ -klass/osnovnye-klassy-soedineniy-ih- noyra UIKOJIbHUKOB;
svoystva-i-tipichnye-reaktsii/kisloty JTUCKYCCHH,
25 OcHoBaHus HEOPTaHHYECKUE W OPraHUYCCKUE 1 § 19 yIIp. 1-10 https://interneturok.ru/lesson/chemistry/11 DeKTpoHHAs KOTOpBIC NatoT
i -klass/osnovnye-klassy-soedineniy-ih- mnoyra ydamumes
svoystva-i-tipichnye-reaktsii/osnovaniya- BO3MOXHOCTB
npuodpecTn
26 AMdboTepHbBIE COeTUHEHUS HEOPTaHNUECKUE U 1 20. viop.1-8 https://interneturok.ru/lesson/chemistry/9- DIIeKTPOHHAS OTIBIT BENICHUA
(1) P n P § > YHIp klass/bvvedenieb/amfoternye-oksidy-i- noura KOHCTPYKTHBHOT
OpPraHNn4€CKue gidroksidy 0 uasora;
27 Comu 1 § 21 , yIp. 1-14. https://interneturok.ru/| lesson/chem%str'y/ 11 OnekTpoHHast ;2%3?}3312;1“
-klass/osnovnye-klassy-soedineniy-ih- noyra p
[oaroroBuThest svoystva-i-tipichnye-reaktsii/soli-i- pabOoTBl B Napax,
K pr No2mo kompleksnye-soedineniya- KOTOPBIC yHaT
icheskaya- _mezhdu- LIKOJIBHUKOB
111 geneticheskaya-svyaz-mez! COMARHOR
CTp. osnovnymi-klassami-neorganicheskih- 6 .
soedineniy paboren
B3aUMOJICHCTBHIO
28 Ipaktudeckas pabora Ne 2. Pemenue 1 [ToBTOpPUTH Buneoxondeperuus Zoom Onexrpoas ¢ prmin
o . no4ra
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC ((BeIIIeCTBa n NPOUACHHBIN ACTEMH,
HX CBOMCTBa» MaTepual
29 ITosTOpenune u 0600mEenne TeMbl «BemecTsa u ux 1 ITosTOpHTH § https://interneturok.ru/lesson/chemistry/9- OnekTponHas
o klass/bvvedenieb/povtorenie- mouta
CBOMCTBa» 16-21. geneticheskaya-svyaz-klassov-
ITo JATrOTOBUTHCS neorganicheskih-soedineniy
Kk Kp.p. Ne2
30 Kontponbnas padora Ne 2 o Teme «Berectsa u 1 [ToBTOpUTH § Buneoxondeperuus Zoom Onexrpoas
no4ra
uX CBOMCTBa» 16-21. BeiBogs!
k riase [I1
(ctp.112)
31-32 | Tema 4. Xumusi 1 cOBpeMeHHOE 00IIIECTBO 2
qgaca
31 XuMmugeckast TeXHOJIOTHs. [Ipon3BoaCTBO 1 § 22 yIIp. 1-8 https://interneturok.ru/lesson/chemistry/10 DeKTpoHHAs - BKITIOYCHHC B
’ -klass/spirty/poluchenie-i-primenenie- mnoyra YPOK HIPOBBIX
aMMHMaKa ¥ METAHOJIa spirtov Apoteyp,
32 XuUMHUecKasi [PaMOTHOCTh KaK KOMIIOHEHT 00LIei 1 § 23, ynp.1-7. hitps://interneturok.ru/lesson/chemistry/10 OmeKTpOHHas KoTOpbIe
> -klass/predelnye-uglevodorody/rol- noyra TOMOTraroT
KYJbTYPbL YCJIOBCKaA. Buusaue 3arpsA3HCHUA BI)IBOﬂLI K metana-v-parnikovom-effekte MOJUICPIKATH
OKpy’Kalolleil cpenbl OBITOBBIMH OTXOJAMH Ha rnase [V R
JKUBOTHBIM, PACTUTENbHBIA MHP U 3JI0POBbE (c1p.122) OYHEHHIO
3HAHMIA,
HeJI0BCKa HAIaXHBAHUIO
TO3UTHBHBIX
MEKIIMYHOCTHBIX

OTHOILICHUH B
Kiacce,
TIIOMOTarT
YCTaHOBIICHHUIO
I[O6p0)KeJ'IaTCHI)H
oii aTMOchepbl
BO BpeMsl YPOKa;




33-34 | [lonBeneHMe NTOTOB Y4€OHOTO roaa 2
gJaca
33 1. [ToBTOpenue, 0600IIEHUE H 1 [TosTOPUTH Buneoxongepermms Zoom Dnexrporas
v o nodyra
CHCTEeMAaTH3aIys 3HAaHUH 3a Kypc cpeaHeit NPOHICHHBII
IIKOJIBI. Matrepual
34 2.1toroBast KOHTpOJIbHAS paboTa M0 XUMUHU 1 IMoBTOpUTH Buneoxondeperuus Zoom Onmextponnas
v o nodyra
3a Kypc 11 kimacca OPOMICHHBII
Martepuall

Kontponbnbix padot -3I[Ipaktndeckux padoT -2

JlaGopaTopHBIX OTBITOB —26
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IIpuiio:xkenne Kk nporpamMme
Hopwmbi onenok:
OLIEHKA YCTHOI'O OTBETA

Ommemxa «5»:

v/ OTBET MOJIHBIN U NPABWJILHBIA Ha OCHOBAHUU U3YYEHHBIX TEOPHIi;

v\ MaTepHall U3JI0KEH B ONPEIETICHHON JIOTHYECKOH TTOCIEI0BATEIBHOCTH, JIUTEPATYPHBIM SI3BIKOM;

v/ OTBET CAaMOCTOSTEIbHBIMA.

Ommemxa «4»:

v\ OTBET NOJIHBIA ¥ IPABUIBLHBIA Ha OCHOBAHMH M3yYEHHBIX TEOPH;

v\ MaTepHall U3JI0KEH B ONpPEIEICHHON JIOTMYECKOM T0CIIe0BATEILHOCTH, IPH 9TOM JIOIYIIEHbI JBE-TPH HECYIIIECTBEHHBIE OMIMOKH, HCIIPABIICHHBIE T10 TPEOOBAHUIO YUUTEIIS.

Ommemxa «3»:

v/ OTBET MOJIHBIN, HO TIPU ATOM JIOMYIIEHA CYLIECTBEHHAsI OMIMOKA MIIM OTBET HEMOJIHbIN, HECBA3HBIH.

Ommemxa «2»:

v\ 1pu OTBeTE OOHAPYKEHO HEMOHUMAHKE YYANIUMCS OCHOBHOTO COJIEPXKaHUs y4eOHOTO MaTepraa Mild JOMYIIEHb! CYLIIECTBEHHBIE OMIMOKH, KOTOPBIE YYAIIUHCS HE MOKET
HCTIPABUTH NPH HABOSIINX BOIPOCAX YIUTEIIS.

OIIEHKA SKCHEPUMEHTAJIbHBIX YMEHUI

O1eHKa CTaBUTCS HA OCHOBAHHY HAOIOICHUS 32 YYAIMMUCS W THCEMEHHOTO OTYeTa 32 paboTy.

Ommemxa «5»:

v paboTa BBINOJIHEHA MOJHOCTHIO M TIPABUIILHO;

v/ clenaHbl PaBUIbHBIE HAOTIOAEHHUS M BBIBOJIBI;

v/ BKCIIEPHMEHT OCYIIECTBJICH M0 [UIaHY C yYE€TOM TEXHUKH GE30MaCHOCTH U TPaBHII pabOThI C BEIIECTBAMHU M 000PYI0BAHUEM;

v TIpOSIBJICHBI OPraHU3aAMOHHO-TPYOBbIE yMEHHUs (TIOAIEPKUBAETCS YUCTOTA PAGOYEr0 MECTA M MOPAIOK HA CTOJIE, SKOHOMHO HUCIIOJIb3YIOTCS PEAKTUBEI).
Ommemxa «4»:

v paboTa BBINOJIHEHA TPABUIIBHO, C/IENAHbI IPABHIIbHbIE HAOIIOICHHS U BBIBOJIBI, HO TIPH 3TOM SKCIIEPUMEHT MPOBEJICH HE TOJHOCTHIO UIIH JIOMYIICHBI HECYLIECTBEHHBIE
OIIMOKY B paboTe ¢ BEIIECTBAMH U 000PYI0BaHUEM.

Ommemxa «3»:

v paboTa BBINOJIHEHA IPABUIBHO HE MEHEE YEM HATIOJIOBUHY WIIH JIOMYIIEHA CYIECTBEHHAs OUIMOKA B XOJI€ DKCIIEPUMEHTA, B O0BSICHEHHH, B OOPMIICHHH PabOThI, B
COOJIFOICHUY TIPABHJI TEXHUKH 0€30IIaCHOCTH NPU paboTe ¢ BElIecTBaMU B 000pyIOBaHUEM, KOTOPasi HCTIPABJISCTCS 10 TPEOOBAHUIO YUUTEIIS.
Ommemxa «2x:

v jnonyuieHs! JBe (1 00siee) CyIIECTBEHHbIE ONIMOKH B XOJIE SKCIIEPUMEHTA, B 00BACHEHHH, B OQOPMIEHHH PAabOThI, B COOJIIOIEHHH TIPABKII TEXHUKU O€30IIACHOCTH MPH
paborte ¢ BemecTBaMu 1 000PYIOBaHNEM, KOTOPBIE YUAIIMICS HE MOXKET HCIPABUTh JaXe M0 TPEOOBAHUIO YUUTEIS.

OLIEHKA YMEHUI PEIIATH DKCIIEPUMEHTAJIBHBIE 3AJIAUU
Ommemka «5»:
v/ IUIaH pelIeHMs COCTABIIEH MIPaBHILHO;
v\ IIPaBWILHO OCYIIECTBJIEH TTOA00P XUMHYECKUX PEAKTHBOB U 000PYI0BAHUS;
v' JaHO MOJHOE 0OBSICHEHHUE U CAETAHBI BBIBOJIBL.
Ommemka «4»:
v/ IUIaH pelIeHMs COCTABIEH MIPABHILHO;



v\ IPaBWJILHO OCYIIECTBJIEH MOA00P XUMHUYECKUX PEAKTHBOB U 000PYI0BaHHsI, IPH 9TOM JIONMYIIEHO He GOJiee IBYX HECYIECTBEHHBIX OMMOOK B O0BICHEHUHU U BHIBOIAX.
Ommemxa «3»:

v IUIaH pelieHust COCTaBJIEH MPaBUIIBHO;

V' IIpaBWIBHO OCYIIECTBIIEH MOA00p XUMHYECKUX PEAKTHBOB U 000PYI0BaHHSI, HO JOMYIIEHA CYIECTBEHHAS OIIMOKA B OOBSICHEHUH U BBIBOJIAX.
Ommemxa «2x:

v' pomymiens! ase (1 6osee) OMMOKH B IUTaHE PENIEHHMS, B OAO0PE XMMUYECKUX PEAKTHBOB M 000PYI0BaHKs, B 00bICHEHUH U BHIBOJAX.

OIIEHKA YMEHUS PEHIATH PACUETHBIE 3ATAYA

Ommemka «5»:

v\ B JIOTMYECKOM PACCYXIEHUH M PELICHUHU HET OMIMOOK, 3a/1a9a PEIEHa PAIMOHAIBHBIM CII0COO0M.
Ommemra «4»:

v B JIOTMYECKOM PACCYXKJIEHUH M B PELICHUH HET CYIIECTBEHHBIX OLIMOOK, HO 3a/1aua PelIeHa HEPALMOHAIBLHBIM CIIOCOOOM HIIM JIOMYLIEHO HE 00JIee ABYX HECYIECTBEHHBIX
OIIIMOOK.
Ommemra «3»:

v B JIOTMYECKOM PACCYXKJIEHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYCKAETCS CYLIECTBEHHAs OMIMOKA B MATEMATUYECKHUX pacyeTax..
Ommemka «2»:

v\ HMEIOTCH CYIIECTBEHHBIE OMIMOKH B JJOTHIECKOM PACCY/KACHUY U B PELICHUM.

OIIEHKA IIMCBMEHHBIX KOHTPOJIBHBIX PABOT

Ommemka «5»:

v/ OTBET MOJIHBIN U NPABUIILHBIN, BO3MOKHA HECYLIECTBEHHAS OLIHOKA.
Ommemka «4»:

v\ OTBET HEMOJIHBIA WM JOMYLIEHO HE OOJIEE JBYX HECYINECTBEHHBIX OIIMOOK.
Ommemra «3»:

v paboTa BBINOJIHEHA HE MEHEE YEM HAIIOJIOBUHY, JTOMYIIEHA OJIHA CYLIECTBEHHAs OMIMOKA ¥ TIPU 3TOM JIBE-TPH HECYIIECTBEHHBIE.
Ommemka «2»:

v paboTa BBINOJIHEHA MEHBIIIE YEM HAIMOJOBMHY WM COAEPKUT HECKOJIBKO CYIIECTBEHHBIX OLIUOOK.

[Ipu o11eHKE BBIMOJIHEHUS TUCbMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO YYUTHIBATh TPEOOBAHUS €IMHOTO Opdorpapuueckoro pexuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIbHYIO PaboTy KOPPEKTUPYET MPEALICCTBYIOUINE MPH BHICTABICHHH OTMETKH 32 YETBEPTh, MOIYrOUe, TOI.

IlepeyeHb TeM A5l MPOEKTHBIX U Y4eOHO-UCCIEI0BATEIbCKUX padoT
1. UccnenoBanre MUTHEBON BOJIBI PA3IMYHBIX IPUPOIHBIX UCTOYHUKOB (051 CPEOHUX WIKOA CEbCKOU MECHHOCIU).
2. UccmenoBanue BOIOTIPOBOTHON BOABI (011 20POOCKUX CPEOHUX WIKOTL).
3. IloBrIieHne KauecTBa MATHEBON BOJIBI.
3. UccnenoBanue X031iCTBEHHOT'O U TYaJICTHOTO MBLIIA PA3JTUYHBIX MapOK.
4. CoBpeMCHHEBIC HAIIPABJICHUS PA3BUTHS XUMUICCKOW TEXHOJIOTUU: OMOTEXHOJIOTHS U HAHOTEXHOJIOTHSI.



