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HOACHUTEJIBHASA 3AIIUCKA

Pabouass ydyeOnasi mporpamma Mo XuMuu JUisi oOydarommuxcsi 8-9 KiaccoB cocTaBlieHa C y4eTOM
TpeboBanuii PenepaabHOrO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTAHAApPTa HA OCHOBE CIEIYIOIINX
nokymeHToB: DenepanbHblid 3akoH oT 29 aexadps 2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccutickoi
Oeneparuny» (cratem 2, 5, 11 - 18, 25, 28 - 30, 34 - 35, 41, 47 — 49, 53 - 55, 58 - 61, 65 - 67, 75, 79, 87,
98, 101);

IIpuka3z MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadbps 2010 r. Ne 1897
«O0 yrBepxkAeHUH (enepaTbHOr0 TOCYJAapCTBEHHOTO 00pa3oBaTEeNbHOTO CTAaHIApTa OCHOBHOIO
o0111ero 0Opa3oBaHuUs»;

[Tpuka3 MunuctepctBa npocBemeHust Poccuiickoir @epepannu ot 31 mas 2021 r. Ne 287 «O6
YTBEPXKICHUH (PellepalbHOrO TOCYIapCTBEHHOTO O0pa30BaTENbHOIO CTaHAApTa OCHOBHOTO OOILEro
00pazoBaHUs Y,

[Tpukaz MunucrepctBa mpocBemienust Poccuiickoit @enepauuu ot 18 mas 2023 r. Ne 370 «O6
yTBepXkKACHUH (peepaibHO 00pa3oBaTeIbHON IPOrpaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs»;

[Tpuxaz MunucrepctBa npocBenieHus: Poccuiickoit ®@eneparun ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHun I[lopsinka opraHu3ali W OCYIIECTBIEHUS 00pa3oBaTEIbHON ACSATEIBHOCTU IO
OCHOBHBEIM 00111€00pa30BaTeIbHBIM TIporpaMMaM - 00pa3oBaTeIbHBIM IPOrpaMMaM HadaabHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHET0 00Iero 00pa3oBaHMI;

Veras MAOY TI'mmuazust Ne3
OcHoBHas 00pa3zoBaTelibHAs MpPOTrpaMMa OCHOBHOTO o6Omiero oopazoBanus MAOY ['mvmHa3zus

Ne3.

1. TlpenonaBaHue npeaMera BeeTcss Ha 6a30BOM YpOBHE.

[{enn n3y4eHnss XMUMUM HAIIPABJICHBI HA:

— OCBOGHHME BaKHEHIIMX 3HAHUNW OO0 OCHOBHBIX MOHATUSAX W 3aKOHAX XUMHH,
XUMHYECKON CUMBOJIHKE,

— OBJIAJICHHE YMEHMSIMU HaOM0JaTh XUMHUYECKHE SBJICHUS, MPOBOJIUTH
XUMUYECKMH HKCIEPUMEHT, MPOM3BOJUTH pPACUEThl HAa OCHOBE XHMMYECKHX (QOpMYI
BEILIECTB U YPABHEHUN XUMUYECKHUX PEAKIIAM,

—  pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B
IIPOLIECCE NPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA,

— BOCINHTaHHWE OTHOUIEHHS K XUMHUM KaK K OAHOMY U3 (yHIaMEHTaJbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIeUeI0BEYECKON KYIbTYpHI,

—  I[pUMEHEHHE IOJIyYeHHBIX 3HAHUN M YMEHHMH JUIs 0€30MacHOr0 MCIOIb30BAHUS
BEIIECTB U MaTepUAIOB B OBITY, CEIbCKOM XO3SICTBE W HA MPOU3BOJICTBE, PEIICHUS
MPAKTUYECKUX 33a7a4 B IOBCEJHEBHOW JKW3HH, MPEAYNPEKICHUS SBICHUMN, HAHOCAIINX
Bpell 30POBBIO YEJIOBEKA U OKPYKAIOLIEH cpeie



OnHoli W3 BaKHEHIIMX 3a/lad OCHOBHOTO OOIIEro oOpa3oBaHUsl SBISICTCS IMOATOTOBKA
y4aluxcs K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KHM3HEHHOTO U MPO(ECCHOHATBHOTO ITyTH.
OGY“I&IOH.IHGC?I JOJDKHBI HAYYUTBCA CaMOCTOATCIBHO CTAaBUTh LCJIM HW OIPCACIATH NIYTHU HUX
AoCTIKeHus. Vcronb30BaTh NMPUOOPETEHHBIN B IIKOJIE ONBIT B PEaJbHOW JKHU3HH, 33 PaMKaMU
y4eOHOT0 mporecca.

XuMHs Kak y4eOHBIH TNpeIMeT BHOCUT CYIIECTBEHHBIM BKJIAJ B BOCIHUTAHWE U pa3BUTHE
OGy‘IaIOH_[I/IXCﬁ, OHa IIpU3BaHAa BOOPYXUTb UX OCHOBAMHU XHUMHUYCCKHUX 3HAHUH 5 HeO6XOI[I/IMBIX JIIsL
HOBCEIHEBHOM KU3HH, 3aJI0KUTh (QYHIAMEHT JJIsl JalTbHEUIIEro COBEpPIICHCTBOBAHUS ITUX 3HAHHI,
a TaKXKe CHOCOOCTBOBAaTH OE30IIACHOMY IIOBEJCHHIO B OKpYXKalOIleH cpeae M OepexHOMY
OTHOIICHUIO K Hed. Pa3BuTHe NO3HABATEIBHBIX HWHTEPECOB B IPOIECCE CaMOCTOSITELHOTO
MMPUMCHCHUSA XUMHUYCCKUX 3HAHUM W HCIIOJIb30BaHUE PAa3IMIHBIX UCTOYHUKOB I/IH(bOpMaI_[I/II/I, B TOM
YHCIIC KOMIIBIOTEPHBIX.

Bocnuranue yOeXI€HHOCTH B MO3UTHUBHOM POJIM XMMHUU B XH3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOIMMOCTH XUMUYECKH I'PAMOTHOTO OTHOLICHUSI K CBOEMY 3/I0POBBIO M OKPYKAIOIIEH cpe/ie.

I[J'IH pcain3aliu IIporpaMmebl B 8-9 kmaccax HCIIOJIB3YCTCA:

Kiace YyeOuuku YMK ABTOp

I'.E Pynsuruc,

Xumuga. Heopraunueckast xuMus. 8 Kjiacc: y4eOHUK
p ya DI Oeapaman

8 kitacc N
JUIs1 00111e00pa30BaTEIIbHBIX YUPEHKICHHIA.

Xumus. Heoprannueckas xumus. Opranundeckas
9 knmace | xumms. 9 kace: yaeOHUK 15 0011e00pa30BaTeIbHBIX
YUpEKIACHUM.

I'.E Pynsuruc,
®.I" Penpaman

Mecmo yuedonozo npeomema «Xumua» 6 yueOHOM niane

OcobeHHOCTh Kypca «XHMHUS» COCTOUT B TOM , YTO JIJIi €F0 OCBOCHMSI JOHKHO 00JajaTh HE
TOJILKO OIpENeJICHHBIM 3amacoM MpeIBAPUTENbHBIX €CTeCTBEHHO- HAYYHBIX 3HAaHUU, HO W
JIOCTAaTOYHO XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBITIUICHHEM. JTO SIBIIAETCS TJIABHOW MPUYUHOM TOTO,
9TO B Yy4eOHOM IIJJaHE OJTOT TMpeIMEeT SBISAETCS IMOCIETHUM B pPsAOY €CTeCTBEHHO-HAYUHBIX
JACITATLINH,

B coorBercTBUM ¢ y4eOHBIM IJIAaHOM Ha HM3y4YEHHE XMMHUHU B § Kjacce OTBOJAUTCS 2 yaca B
Hezento, 68 yacoB B roj, 1Mo MiaHy B 8 kiacce — 2 yaca B Henento (68 yacoB). B 9 knacce otBoautcs
2 Jaca B HeJelro, 68 9acoB B To.

Ces3u npeamera «XUMHS» € OCTaIbHBIMU IIPeIMETaMH y4eOHOTO MJlaHa:

B nporpamme yuuThIBaeTCs peanusaiis MexKNnpeAMeTHbIX cBs3eil ¢ kKypcoM (usuku (7 Kiace)
u Oouonoruu (6-7 Kiaccel), TAe MAaeTCs 3HAKOMCTBO C CTPOSHHUEM aTOMa, XUMUYECKON OpraHu3alnen
KIJIETKU U TporieccaMu 0OMeHa BEIIEeCTB.

[[nanupoBaHWe BKJIIOYACT peATU3ANMI0 MEXIPEAMETHBIX CBS3€H XUMHUU C Kypcamu:
¢usuku, Omonoruu, reorpaduu, SKOJIOTUU B COOTBETCTBYIOIIMX TeMaX YpokoB B 8 — 9 kiacce.

Oxosorusi. PermeHue T700aNbHBIX PETHOHAIBHBIX, JIOKAJTBHBIX MpoOJieM; Oe30TXO0/HbIe
TEXHOJOTHH; OXpaHa aTMOCQepbl, THAPOCPEPHI, MOUYBBI, XUMUYECKUE 3arPI3HEHUS

®uzuka. CTpoeHue atoMa (s1po, 3JIeKTpoHbl). BaxkHeile oTKpbITUS B QU3HKE,

DNEKTPOHHBIN, AaTOMHO-CHIIOBOM MUKPOCKOIIBI; SACPHBINA peakTop; CHUisl B MmpUpoOe

buonorus. Xwumudeckass opraHu3anus  KIETKH (OpraHWYeCKHe BEIIeCTBa, MHHEPAJIBI,
KJIETYaTKa); 0OMEH BEIIECTB; KaTalli3 .UeJI0BEK U OKpYKaroIas cpena; GoTocuHTe3

['eorpadus. MecTopokIeHUsT TMOJIE3HBIX HCKOMMAEMbIX MHpPA, PETHOHA, CTPAHBI;

VYcenoBust cpenpl; mouBbl .ATMocdepa, ruapocdepa; MuHepaTbHOE U OPraHUYECKOE CHIPHE;
XuMHuUeckass TMPOMBINUICHHOCTh(METaTyprusi, HedrenepepaboTka, mepepaboTka rasza, yri,
THAPOMETAUTYPTHs, TTPOU3BOACTBO , MUHEPAIbHBIX YAOOPEHUH, MAIIMHOCTPOCHHUE).

OO0m1as xapakTeprucTuKa y4eOHOTro mpeameTa



B cozpepikaHumM gaHHOTO Kypca MPEACTaBICHBI OCHOBOIIOJIATAIONINE TEOPETUUECKUE CBEICHUS
[0 XMMUH , BKJIIOYAIONIHE B ce0s1 M3y4eHHE COCTaBa M CTPOCHUS BEILECTB, 3aBUCHMOCTH X CBOWCTB
OT CTPOEHUs, HCCIECAOBAHME 3aKOHOMEPHOCTEM XMMMUYECKUX MPEBPALLECHUN U IIyTEH YIPaBICHUS
MMM B IIEJISIX TTOJTyYECHUS BELIECTB , MATEPHUAIIOB , JHEPTHH.

Conepxanue ydeOHOrO IMpeaMeTa BKIIIOYAET CBEJACHUS O HEOPraHWYeCKUX BEIIECTBAX, WX
CTPOCHMH M CBOKMCTBaX, a TAK)KE XMMHYECKHX IPOIECCaX, MPOTEKAIONIMX B OKPYKAIOIIEM MHpE.
Haubonee cioxnble 31eMeHThl DYyHIaMEHTAIBHOTO siApa COAEpKaHHs o0mero obpa3oBaHus IO
XMMHUH , TAKHE, KaK OCHOBBI OPTaHUYECKON W MPOMBIIUIEHHONH XMMHH, TIEPEHECEHBI B IPOrpaMMy
cpenHel moaHoN 001Ie00pa3oBaTeIbHON IIKOIIBI.

Teoperndeckyto OCHOBY M3y4EHUS HEOPraHMYECKOH XUMHH COCTaBISIET aTOMHO-
MOJICKYJISIPHOE y4YeHHE, NMEePHOAMYECKUI 3aKoH MeHeneeBa ¢ KpaTKUMHU CBEACHUSIMU O CTPOCHHHU
aTOMOB, BHJIaX XUMHUYECKOH CBS3U, 3aKOHOMEPHOCTSX MTPOTEKAHMS XMMUYECKUX PEaKIIH.

B wu3ydenum Kypca 3HAYMTEIbHAs pPOJb OTBOJAUTCA XHMHUYECKOMY OKCIEPUMEHTY,
NPOBEJCHUIO MPAKTUYECKUX M JTa0OpaTOpHBIX pabOT M OMHCAHHIO MX PE3YJIBTaTOB , COOJIOACHUIO
HOPM M IIPABUJI MTOBEJICHHS B XUMHUYECKHX JIA00PATOPHUSIX.

[Mpeamer «Xumus» U3ydaercs Ha ypOBHE OCHOBHOTO oO0IIero oopazoBanus B 8§ — 9 kiaccax B
o0mmeM 00beMe 136 yacos.

T'on KonnuectBo yacoB KonnuectBo
Kiace KonuyecTBo yacoB B roa
o0y4deHus B HEJIEIIIO y4eOHBIX HEIEIb
1 8 2 34 68
2 9 2 34 68
Bcero 136
[TporpamMmMoii IpeyCMOTPEHO MPOBEJCHNE KOHTPOJIBHBIX M MPAKTUYECKUX paboT
o
g
g &
Bug pabotsr Tema paboThI s g
]
&
8 kiacc
1. IIpuemsl Ge3omacHoOil pabOTHI ¢ 000PYIOBaHUEM U BEILIECTBAMH. 1
CrpoeHnue miamMeHu.
2. OuncTKa 3arps3HEHHON TTOBAPEHHOW COJIH. 1
3. Ilomy4eHune u CBOWCTBA KHCIOPOIa 1
MPAKTUYECKHE .
AGOTLL 4. ITonyyeHue BoJOpO/a U MCCIIEeI0OBAHUE €T0 CBOUCTB. 1
p 5. IlpuroToBneHue pacTBOPOB CoJiell C OIpPENeIIEHHOW MacCOBOM
JoJIer BeIIecTBa 1
6. Pemenne sxcriepuMeHTaNIbHBIX 337124 110 TeMe «OCHOBHBIE KJIACChI
COECTUHEHUI) 1
koHTposibHble | 1. [lomyronoBas arrecranmonHas pabota (1o BEIOODY) 1
paboThI 2. l'onoBas attecranmonnas pabota (BIIP) 1
9 kmace

Ilpakmuuecxas paboma 1.V3ydeHue BIHMSHUS YCIOBUM TPOBEIACHUS 1
XUMUYECKON PEAKLUU HA €€ CKOPOCTb.
npaktuueckue | [lpakmuyeckas paboma 2. Pemenne 3KkCriepuMeHTaIbHBIX 3a4a4 1o Teme | 1

paboTHI «CBOIICTBA KUCIIOT, COJICH, OCHOBAHUH KAaK AJIEKTPOJUTOBY
Ilpakmuueckas paboma3. [lony4yeHue CoJIHOM KHUCIOTHI U u3ydeHue ee | 1
CBOWCTB 1




Ipaxmuyeckas paboma 4. Perenne SKCIEpUMEHTAIBHBIX 33/1a4 TI0 TeMe

«Kucnopon u cepa» 1
Ilpaxmuuyeckas paboma 5. Ilonyuenue aMmmmuaka u U3y4eHUE €ro

CBOMCTB. 1
Ilpakmuueckass paboma 6.  Ilonyuenue okcuaa yraepoga(ly) u 1

U3y4eHHe ero cBOicTB. PacroznaBanne KapOOHATOB .
Ilpakmuueckasn paboma 1. PelieHne 3KkCliepUMEHTAIbHbBIX 3a/1a4 110 TEME
«MeTasuibl 1 UX COEJUHEHUS

koHTponbHbIe | 1. [TomyronoBas arrectannoHHas pabora (1o BIOOPY) 1
paboThI 2. T'omoBas aTTecraiimoHHas paboTa 1

Onucanue yeHHOCMHbBIX OPUECHMUPOE COOEPIHCAHUA YUeOH020 npedmema «Xumuny

B kauecTBe IEHHOCTHBIX OPHEHTUPOB XUMMUYECKOI'O OOpa30BaHMs BBICTYNAIOT OOBEKTHI,
M3ydaeMble B Kypce XMMHHU, K KOTOPHIM y OOydYaromuxcs (GOpMHPYETCs] HEHHOCTHOE OTHOIICHHE.
IIpu 3TOM Benyllyl0 pojb UIPatOT MO3HABATENIbHbIE LIEHHOCTH, TaK KaK JaHHbIA ydeOHBIN IpeaMer
BXOJHUT B TPYIMILy NPEAMETOB IO3HABATEILHOTO IHWKJA, TJIaBHAS IENb KOTOPBIX 3aKIII0YaeTcsl B
U3YyYEHHUH IPUPOJIBL.

OcCHOBY nosHasamenvublx yenHocmel COCTABJSIOT HAyYHbIE 3HAHMS, Hay4YHbIE METOJbI
no3HaHus. [lo3HaBaTenbHbIE IEGHHOCTHBIE OPHEHTALMH, (OPMHUPYEMBIE B IIPOLIECCE U3YUEHUS XUMUH,
MPOSIBIISIFOTCS B TIPU3HAHHH:

e [ICHHOCTH HaY4YHOI'0 3HAaHUS, €r0 MPaKTHUECKOW 3HAUUMOCTH, IOCTOBEPHOCTH;

e [ICHHOCTH XUMHUYECKHUX METOJIOB MCCIICIOBAHUS KUBON U HEKUBOU TIPUPOJIBI.

Pa3BuTue mo3HaBaTENbHBIX LIEHHOCTHBIX OPHEHTALMH COJIEp’KaHMs Kypca XUMHH I103BOJISET
chopMHUPOBATH:

e YBO)XUTEJIBHOE OTHOILIEHHE K CO3UATEIbHOM, TBOPUECKOH NesTeIbHOCTH;

e TIOHMMaHUE HEOOXOAUMOCTH 3/10POBOT0 00pa3a KU3HU;

e MOTPEOHOCTH B O€3yCIOBHOM BBINOJIHEHUH MPaBHJ 0€30MaCHOTO MCIIOJIB30BaHUS BEIIECTB B
MMOBCEAHEBHOM JKU3HU;

e CO3HATENbHBIN BEIOODP OyAyIIel MpodeccHOoHaNbHOM NesTeTbHOCTH.

Kypc xumun o6nagaet BO3MOXKHOCTAMHU Ui (POPMHUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCHEl,
OCHOBY KOTOPBIX COCTaBIISIIOT IpoIiecc OOLIeHUs, TpaMOTHas pedb. KOMMyHUKaTUBHBIE IEHHOCTHbIE
OpHUEHTAIINH Kypca CIIOCOOCTBYIOT:

e NPaBUJIBHOMY HCIIOJIb30BAaHUIO XUMHUECKONW TEPMUHOJIOTUU U CUMBOJIMKH;

e Pa3BUTHUIO MOTPEOHOCTH BECTH JHMAJIOT, BBICIYIINBATh MHEHHE OIIMOHEHTa, y4acTBOBaTh B
JMCKYCCHH;

Pa3BUTHIO YMEHUS OTKPBITO BBIPAKATh M apTyMEHTHPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHHS.

Dopmul, mexnonozuu, MEmMoObl U Cpeocmea 00yuenus.

[Ipu oOydeHuH y4amuxcs 1O JaHHOW pabodueld y4yeOHOW mporpamMme HCMONIb3YIOTCS
cIenyromue popmvl 00yYeHUs..

WHAUBUAyallbHAs (KOHCYIbTAIINHN);

rpymmoBas (y4amecst paboTaloT B ITPYIIax, CO3/IaBaeMbIX Ha PA3IMYHBIX OCHOBAX: IO TEMITY
YCBOGHHS — TPH U3YYCHHH HOBOTO MaTepuaia, MO YPOBHIO YYEOHBIX MAOCTH)KEHHH — Ha
00001IaIOIINX TTO TEME YPOKaXx);

bpoHTanbHas (paboTa yuauTens cpazy co BCEM KIAcCOM B €IMHOM TEMIIE€ C OOIIMMH 3a/1a4aMH );

napHasi (B3aMMOJICHCTBHE MEXY ABYMS YYCHHUKAMHU

Memoowvl u cpedcmea: TpPOOIEMHBIM, 3BPUCTUYECKUNA; TMPAKTUUYECKUE U CAMOCTOSTEIbHBIC
paboThl M JTabOpaTOpHBIC OIBITHI, JEMOHCTPAIIMOHHBIA OSKCIIEPUMEHT;, HaTJISAHBIE IMOCOOHMS —
TaOIUIIBI, KOJUIEKIIUY, MOJIENIH; SIIEKTPOHHBIC TTOCOOUS; XUMHUECKOE 000PYIOBaHHE U PEAKTHBHIL.

B opranmzamum  y4eOHOW  JESATEIBHOCTH  YYAIIUXCS  HCIIOJIB3YIOTCS CIIeAYIOIINE
006pazosamenvHvle MEeXHOL02UU U UX DJIeMEHMbL:



— TEXHOJIOTUH MPOOJIEMHOTO 00yUYeHUS,

— JJIEMEHTHl  37]0POBbECOEPETalONIMX  TEXHOJOTHH,  IMO3BOJISIOIINE OCYILECTBJISTh
Qg epeHIIMPOBAHHBIA MOAXO0/ K yJal[UMCS B COOTBETCTBUU C UX (PU3MYECKHMHU U TICUXUYECKUMHU
BO3MOXXHOCTSIMHU, (HOPMHUPOBATh Y HUX YMEHHE UCIOJIb30BATh PA3IUYHYIO CIIPABOUHYIO JUTEPaATypy,
YTO BEAET K YMEHBIICHHIO KOJIMYECTBA MEXAHMYECKH 3ay4MBAacMOIO MaTepuaya; pa3BUBATh
JIOTUYECKOE MBIIIJICHUE YUAIUXCsl, YTO SIBJISETCS OJHUM U3 YCIOBUM MOATOTOBKU YYalIUXCs K claude
EID;

— “H(pOPMALIMOHHBIE TEXHOJIOTUH.

— cucTeMa KOHTPOJISl 32 YPOBHEM Y4YEOHBIX JOCTHKEHHM ydaluxcs B Mpolecce peaan3anuu
naHHOU pabouel yueOHOM MporpaMMbl BKIIFOUAET 3alIUTY IPAKTHUECKUX PabOT, cCaMOCTOSATEIbHbBIC U
KOHTPOJIbHBIE PaOOTHl C Pa3IMYHBIMU TUIIAMH KOHTPOJUPYIOMIMX 33/JaHUil (C BBIOOPOM OTBETa, C
KpaTKUM OTBETOM, C Pa3BEPHYTHIM OTBETOM).

— O0COOEHHOCTH OpraHu3aluy 00pa30BaTEIbHON JAEATEIbHOCTU 10 MPEIMETY:BEIYyILIUE
TEXHOJIOTUH, (HOPMBI, METO/bI, METOJIUKH, IPUEMbl OOYYEHHS; YHUCIO U TEMAaTUKAa KOHTPOJbHBIX
(J1abopaTOPHBIX, MPAKTUICCKUX U AP. BUJIOB) pabOT.

Paboueii mporpammoil ydeOHoro mpenMera «XHUMHS» IPEIYCMOTPEHO BBIIOJHEHUE
JIOMAITHETo 33/1aHud B cienyromux GopMax — yctHast popma, mucbkMeHHas popma.

Onucanue coodepicanusn, 6u008 u opm opzanuszauyuu y4eoHoi 0eameabHOCmU Nno
Pazeumuio UHGOPMaAUUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UTL 8 PAMKAX npeomema « Xumus
B Hacrosimiee BpeMsi 3HaYUTENBHO MPUCYTCTBUE KOMIIBIOTEPHBIX U MHTEPHET- TEXHOJIOTUN B
IIOBCEIHEBHOM  JI€ATENbHOCTH Y4YalllErocsi, B TOM 4YHCJI€ BHE BpPEMEHM HAxOXICHHUS B
o0Opa3oBaTenpHON opranuzanuu. B »Tol cBsi3u ydamuiics MoxkeT obnafath nenbim psigom WKT-
KOMIIETEHTHOCTEH, IOJyYeHHBIX MM BHE 00pa30BaTelbHOM oOpraHu3anuu. B 3ToM KOHTeKcTe
BaXHBIM HaIlpaBJIEHHEM JiesATeNbHOCTH B cdepe dopmupoBanus MKT-kommereHIui cTaHOBSTCA
MOAJEPIKKA U PAa3BUTHE YUAILLETOCS.
Buasr yueGHoit nesrenbHOCTH, o0ecnieunBatomux Gopmupobanne MK T-komnereHuu:
- BBINOJHSEMbIE HA YPOKaX, JOMA U B paMKaX BHEYPOUHOU €ATEIbHOCTHU 3a/1aHuUsl,
MIpeioJiaratolife NCIO0JIb30BaHUE JIEKTPOHHBIX 00pa30BaTeNbHbIX PECYPCOB;
- CO3JJaHUE U PETAKTUPOBAHHUE TEKCTOB;
- CO3J]aHHE U PETAaKTUPOBAHME AIEKTPOHHBIX TAOJIHIL;
- HCIIOJI30BaHME CPEJCTB JUISl TOCTPOEHUS TuarpaMM, rpadukos, 6JI0K-CXeM, IPYrux
rpagu4yecKkux 00BbEKTOB;
- CO3JJaHHUE U PEJAKTUPOBAHNE IIPE3CHTALIUN;
- IOMCK U aHanu3 uHpopManuu B MIHTEpHETE;
- ceTeBasi KOMMYHUKAIIUS MEX1Y YYUEHUKAMU U YUUTEIIEM.

1. INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUYEBHOI'O IIPEJIMETA, KYPCA

M3ydyeHre XMMUU B OCHOBHOW WIKOJIE JaeT BO3MOXKHOCTHh YYAIIMMCSI JOCTUYh CIEIYIOIINX
PE3yNbTAaTOB PA3BUTHUS:
Jluunocmuvie pezyrbmamoi
V3y4yeHrne XMMHH B OCHOBHOU IIIKOJIE JJA€T BO3MOXKHOCTH JIOCTHYh CIICAYIONINX PE3yIbTaTOB B
HaIPaBJICHUW JIMYHOCTHOTO Pa3BUTHS:
BOCIIUTAHUE POCCUICKON IpaKAaHCKOW UACHTUYHOCTHU: MATPUOTH3MA, JTIOOBU U YBOXKCHUIO K
OTedecTBy, 4yBCTBa FOPJIOCTH 33 CBOIO POJIMHY, 32 POCCUHCKYIO XHMHUYECKYIO HAYKY;
dbopMUpOBaHKE IIEIIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOLIECTBEHHOW MPAKTHKH, a TAK)KE COLUAIBHOMY, KYJIbTYPHOMY, S3BIKOBOMY U
JTyXOBHOMY MHOTOOOPA3UI0 COBPEMEHHOTO MHPA;
(dbopMHpOBaHWE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHI0O U CaMOOOpPA30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHWIO W IO3HAHUIO, BHIOODPY
npo¢uIHLHOT0 00pa30BaHMs Ha OCHOBE HH(POPMAIIUH O CYIIECTBYIOMIMX MPOPECCUAX U TUIHBIX



npoeCCHOHATIBHBIX MPEINOYTEHNUH, OCO3HAHHOMY ITOCTPOCHUIO HHANBUIYAIbHOM 00pa30oBaTeNbHOM
TPACKTOPHUU C YYETOM YCTOMYMBBIX I103HABATEIBHBIX HHTEPECOB;

(dopMHpoBaHHE KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B O0pa3oBaTeIbHOM, OOIECTBEHHO
MI0JIE3HOMU, Y4eOHO-H1CCIIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJIAX JESTEIbHOCTH;

dbopMUpOBaHWE TOHUMAHUS IIEHHOCTU 3J0OPOBOTO M 0€30MacHOT0 00pasa KU3HHU; YCBOCHUE
IIPAaBUJI MHAMBUIYAIBHOTO U KOJUIEKTUBHOI'O 0€30MacCHOr0 MOBEJCHUS B UPE3BbIYANHBIX CUTYALMSIX,
YTPOXKAIOUIUX KU3HU U 370POBbIO JIIOJIEH;

(dopMHpOBaHUE IO3HABATEIBHOM M HMH(OPMAIMOHHOW KyJIBTYpbl, B TOM YHUCIIE DPa3BUTHE
HaBBIKOB  CAMOCTOSITETIbHONW  paboThl ¢  y4eOHBIMH  TMOCOOHMSIMHM, KHHUTaMH, JOCTYIHBIMH
MHCTPYMEHTAMHU U TEXHUYECKUMHU CPEJCTBAMU MH(MOPMALIMOHHBIX TEXHOJIOTUH;

(dopMHpOBaHHE OCHOB 3KOJIOTMYECKOTO CO3HAHMS HAa OCHOBE NMPU3HAHUS LIEHHOCTH )XU3HU BO
BceX €€ NPOSIBIECHUSAX U HEOOXOAUMOCTH OTBETCTBEHHOI'0, OEPEXHOI0 OTHOUIEHUS K OKPY)KaoLIei
cpene;

pa3BUTHE TOTOBHOCTH K pELICHUIO TBOPYECKUX 3aJa4, YMEHHUS HAXOIUTbH aJIeKBATHbHIE
CIOCOOBI TOBENEHHUS M B3aUMOJCHCTBUS C MapTHEpaMH BO BpeMs y4eOHOW H BHEy4eOHOMH
JeSTeIbHOCTH, CHOCOOHOCTH OLIEHUBAaTh MpOOJIEMHBbIE CHUTyallUd U OINEpaTMBHO IPUHUMATH
OTBETCTBEHHBIC PEHICHUS B PA3IMUYHBIX MPOAYKTUBHBIX BHJAX JAEATEIHHOCTH (yueOHasi IIOMCKOBO-
ucclleIoBaTeNbCKas, KiyOHas!, IPOEKTHasl, KpYXKKOBas U T. I1.)

MemanpeomemHuule pe3yiomamai.

MeranpeqMeTHBIMU ~ pe3y/IbTaTaMUd OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM IMPOrpaMMbl
OCHOBHOT0 00111eT0 00pa30BaHUs SIBISIFOTCS:

OBJIAJICHUE HABBIKAMU CaMOCTOSITEIBHOIO TPUOOPETEHUs] HOBBIX 3HAHUM, OpraHU3aLUU
y4eOHOU JesITeNIbHOCTH, TIOUCKA CPEICTB €€ OCYIEeCTBICHUS;

YMEHME IUIAaHUPOBaTh IYTH JOCTHKEHHS LI€Je Ha OCHOBE CaMOCTOSITENIBHOIO aHalu3a
YCIOBUH M CPEICTB MX JOCTHXKEHMsI, BBIJCNATh aJbTEPHATUBHBIE CIIOCOOBI JTOCTMKEHHUS LN U
BBIOMpaTh HauOosiee HPGEKTUBHBIN CMOCOO, OCYIIECTBIISTH IMO3HABATENbHYIO pedIEeKCHIO B
OTHOILICHUU ACUCTBUIH MO PEIICHUIO YUeOHbBIX U MO3HABATEIbHBIX 3a/1a4.

yMEHHE NOHMMATh IpPOOJeMy, CTaBUTh BONPOCHI, BBIIIBUraTh TMIIOTE3Y, aBATh ONpee/ICHUE
MOHATHSIM,  KIACCU(PUIMPOBATh, CTPYKTYPHPOBaTh MaTepHall, MPOBOJAUTH  IKCHEPUMEHTHI,
apryMeHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (POPMYIHPOBATH BBIBO/bI U 3aKIIOUEHUS;

YMEHHE COOTHOCUTH CBOU JIEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBISATH KOHTPOJIb
CBOEH JEATeNbHOCTH B MIpoIecce JOCTHKEHUSI pe3yIbTaTa, ONpPeessaTh ClIoco0b! AEUCTBUI B paMKax
MPEIJIOKEHHBIX YCIOBUW U TpeOOBaHUM, KOPPEKTHPOBAaTh CBOU JIEWCTBHUS B COOTBETCTBHH C
M3MEHSIOLIENCS CUTYallUEeH;

dbopMUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTHM B OOJACTH HCIOJIb30BAaHUS WHCTPYMEHTOB U
TEXHUYECKUX CPEJICTB HMH(OPMAIIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB M  MPOrpaMMHOTO
oOecrnieueHrs) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHHMKATHUBHBIX M IO3HaBaTEJbHBIX
YHHUBEPCATbHBIX YIEOHBIX EHCTBUII;

yYMEHHE CO3[1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKH M CHUMBOJIbI, MOJIETN M CXEMBI IS
pelieHrs yueOHBIX U M03HABATEIbHBIX 33/1a4;

yYMEHHE H3BJIEKaTh MHPOPMAIMIO U3 Pa3IMYHbIX MCTOYHUKOB (BKJIIOYAs CPEACTBA MacCOBOM
uHboOpMalMY, KOMIIAKT-IUCKM Yy4eOHOro HasHaueHHs, pecypcsl HMHTepHera), CcBOOOIHO
MI0JIb30BAaThCSl CIIPABOYHOI JUTEpaTypod, B TOM YHCIE U HA AJIEKTPOHHBIX HOCUTENSAX, COOII0AaTh
HOPMBI HH(POPMAITMOHHON H30MPATEIBHOCTH, ITHKH;

YMEHUE Ha TMPAKTUKE I0JIb30BAaThCA OCHOBHBIMU JIOTUYECKUMM MPUEMAMHU, METOJIaMHU
HaOJII0ICHUS, MOJICTUPOBAHUS, OOBSICHEHHUSI, pEIICHUS TTPOOJIeM, POTHO3UPOBAHMUS | JIP.;

YMEHHE OpPTraHU30BbIBaTh CBOIO KU3Hb B COOTBETCTBUU C MPEJCTABICHUSIMHU O 3J0POBOM 00pasze
KU3HU, TpaBax M OOS3aHHOCTSIX TPaXTAHWHA, IICHHOCTSX OBITHS, KYJIbTYphl U COIUATBHOTO
B3aHMOJCHCTBUS;

YMEHUE BBITIOJIHATH O3HABATENIbHBIE U IPAKTUYECKUE 3a/1aHHS], B TOM YHCII€ TPOCKTHBIE;



YMEHUE CaMOCTOSITEIbHO M apryMEHTUPOBAaHHO OLIGHUBAaTh CBOM JICHCTBUA W JCHCTBHS
OJTHOKJIACCHUKOB, COZAEP)KaTeIbHO OOOCHOBBIBASI NMPABWIBHOCTh WIHM OMIMOOYHOCTH pE3ysbTaTra U
criocoba JecTBUs, aJJeKBaTHO OLEHHBATh OOBEKTUBHYIO TPYAHOCTH Kak Mepy (DaKTHUECKOro WU
IPEAINOaraeMoro pacxofa pecypcoB Ha pEIICHHE 3aJadd, a TaKKe CBOM BO3MOXKHOCTH B
JTOCTHKEHUH LEITU ONPEICIICHHOM CI0KHOCTH;

yMmeHue paborars B rpymnne — 3(p(eKTuBHO COTpyAHMYATh W B3aUMOJICHCTBOBATH Ha OCHOBE
KOOP/AMHAIIMH PA3IMYHBIX TO3ULUI P BHIPAOOTKE OOIIEro peIIeHus] B COBMECTHON JIEATEIbHOCTH;
CIyHIaTh MapTHepa, GOpMyIupoBaTh U apryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaNBaTh CBOIO
MO3UIMI0O U KOOPIUHHPOBATH €€ C MO3HMIUHU MAPTHEPOB, B TOM YHUCIIE B CUTYallUH CTOJIKHOBEHHS
MHTEPECOB; MPOJYKTHUBHO pa3pemars KOH(IMKTH Ha OCHOBE YUeTa MHTEPECOB M MO3UIMH BCEX €ro
YYaCTHUKOB, TIOMCKA U OLEHKHU aJlbTepPHATUBHBIX CIIOCOOOB pa3perieH st KOH(IUKTOB.

IIpeomemHnule pe3yiomamul.

[IpenmeTHBIMU pe3ynabTaTaMu ocBoeHUs OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMBbl OCHOBHOT'O
o011ero o0pa3oBaHUs SBISIOTCS:

dopMupoBaHne NEpPBOHAYATIBHBIX CHCTEMAaTH3MPOBAHHBIX IPEJICTABICHUI O BELIECTBAX, HX
NpEeBpallleHUsIX W TMPAKTHUYECKOM TPUMEHEHWH; OBJIAJICHWE TIOHATUHHBIM  anmapaToM u
CHMBOJIMYECKHUM SI3IKOM XHMUH;

0CO3HaHUE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUYECKHX IPEBPALICHUH OpPraHMYeCKUX M HEOPraHWYECKHX BEIIECTB Kak
OCHOBBl MHOTHX SBJICHUH J>KUBOW W HEKUBOW NPUPOJIBI; YIrIyOJIeHHWE TPEACTABICHUH O
MaTepUualbHOM €IHHCTBE MUPA;

OBIIQJICHUE OCHOBAaMH XHMHYECKOH TIpPaMOTHOCTH: CHOCOOHOCTHIO aHAIM3HPOBATH U
OOBEKTHUBHO OIICHMBATh JKM3HEHHBIC CHTYallMH, CBS3aHHBIC C XHMHEH, HaBBIKAMU 0€30IacHOTO
oOpamieHusi ¢ BEIIECTBAMH, HCIIOJIB3YEMBIMH B TOBCEIHEBHOW JKM3HU; YMEHHEM aHAIM3HPOBATH H
IUTAHUPOBATh SKOJOTMUYECKH Oe30MacHOe MOBEJCHUE B LIESX COepEKEHUS 3/I0POBbs U OKpY’KaIOIIeH
cpensl;

(dopMHpOBaHHE YMEHUH yCTaHABIMBATh CBSA3U MEXY pealbHO HaOII0AaeMbIMU XUMHYECKUMHU
SBIICHUSIMA W TIPOIIECCAMHM, MPOUCXOAAIIMMH B MHUKPOMHUpE, OOBSICHITH NMPUYMHBI MHOTOOOpa3us
BEIIIECTB, 3aBUCUMOCTh MX CBOICTB OT cOCTaBa M CTPOCHHUS, a TaKKe 3aBHCHUMOCTb MPUMEHEHUS
BEIISCTB OT UX CBOICTB;

nproOpETEeHNs OIbITa WCIOJIB30BAHUS PA3IMYHBIX METOJIOB M3YyUYCHHS BEIIECTB; HAOIIOICHUS
32 WX T[PEeBpaIleHUSIMH TPU TPOBEJCHUM HECIOKHBIX XHMHYECKHUX OSKCIIEPUMEHTOB C
HCIOJIb30BaHNEM JIa0OPATOPHOTO 000PYIOBaHUS U TPUOOPOB;

(dopMHpoOBaHUE MPEJICTaBICHUH O 3HAUEHHMM XMMHUYECKOM HayKdh B PELICHHH COBPEMEHHBIX
HKOJIOTUYECKUX MpoOJieM, B TOM YHCIE B TPEAOTBPANICHUH TEXHOTCHHBIX M JKOJOTHYECKHX
Karactpoo.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUEBHOI'O ITPEJJIMETA

W3ydeHnue yaeOHOro mpenMera 00eCeunT IOCTIKEHHE YJaluMucs 8 Kiacca CIeAyIomuxX
MPEIMETHBIX PE3YJIbTATOB:

VYvyamuiics Hay4uTCs:

XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT;

OTHUCHIBATh CBOMCTBA TBEPJBIX, KUJIKUX, Ta3000pa3HBIX BEIIECTB, BHIICISAS UX CYIIECTBEHHbBIC
MPU3HAKU;

pPacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX IOHATUH «ATOM», «MOJIEKYIIa», «XUMUYECKUN
3JIEMEHTY», «IIPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBO», «BAICHTHOCTBHY», «XHUMHUYECKAs PEaKIUs»,
HCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

pacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHMS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHOM TEOPUH;

pasznuyaTh XUMHYECKHE U (PU3NUECKUE SIBIICHHUS;



Ha3bIBaTh XUMHWYCCKHUEC JICMCHTHI,

OTIPENICTISATh COCTaB BEUIECTB 0 UX hopMyiam;

ONpEeIEATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHUSIX;

ONPEACNIATh TUIl XUMUYECKUX PEaKIUid;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTECKAHUS XUMUYECKUX PEAKIIHM;

BBIABJISITh TMPU3HAKW, CBUACTEIBCTBYIOIIME O TMPOTEKAHUUM XUMHYECKOM pEaKIUH Mpu
BBIITOJIHCHUHN XUMHUYCCKOI'O OIIbITA,

COCTaBJIATH (POPMYJIbI OMHAPHBIX COCAMHCHUI;

COCTaBJIATb YPAaBHCHHUA XUMHUUYCCKUX peaKHHﬁ;

co0ro1aTh MpaBmuiia 0€301acHOM pabOTHI TPHU MPOBEJICHUN OTIBITOB;

MOJIL30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYI0MH;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIYHCIISATH MACCOBYIO JIOJIFO XUMUYECKOTO JIEMEHTa 110 (hOpMyJie COSTUHEHHUS;

BBIUMCIIATH KOJMYECTBO, 00bEM WJIM Maccy BeIIeCTBa MO KOJIWYECTBY, 00beMy, Macce
peareHToB UIX IPOAYKTOB PEaKIIUU;

XapaKTepU30BaTh (PU3MUECKHE W XMMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB: KUCIOPOJA U
BOJIOpPO/IA;

MOJTy4aTh, COOMPATH KUCIIOPO] U BOAOPO/;

pacrio3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJAOPOI;

pacKpbIBaTh CMbICI 3aKOHAa ABOTA/IpO;

PacKpBIBATh CMBICI TIOHATHUS «MOJISIPHBIN 00BEM;

XapaKTepU30BaTh (PU3NYECKUE U XUMUYECKHUE CBOKCTBA BO/IBI;

PaCKpBIBATh CMBICI TIOHSITHS «PaCcTBOPY;

BBIYHCIIATh MACCOBYIO JIOJIFO PACTBOPEHHOT'O BELIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI € ONPEIEIEHHON MaCCOBOM J0JIEH pACTBOPEHHOTO BELIECTBA;

Ha3bIBaTh COEMHEHHUS U3YUEHHBIX KJIACCOB HEOPTraHUUECKUX BEIIECTB;

XapaKTCpHU30BaATh (1)I/ISI/I‘~IGCKI/I€ U XUMHYECKHE CBOMCTBA OCHOBHBEIX KJIACCOB HCOPTaHNUYCCKUX
BEIIIECTB: OKCUIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OTPENIETSATh MPUHAIJIC)KHOCTh BEUIECTB K OMPEACTICHHOMY KJIacCy COeAMHEHUH;

COCTaBIATH (OPMYIBI HEOPTAaHMYECKUX COCTUHEHHM U3yYeHHBIX KJIaCCOB;

MPOBOJIUTh  ONBITHI, MOATBEPKAAIOIIME XUMHUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
HCOPTraHNYCCKUX BCIUICCTB,

pacno3HaBaTh OMNBITHBIM MYTEM PACTBOPbI KUCIOT M IIEIOYEH MO U3MEHEHHUIO OKPacKu
WHIUKATOPA;

XapaKkTepU30BaTh B3aMMOCBSA3b MEXAY KJIAaCCAMU HEOPTaHUUECKUX COCAUHEHUN;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [[.M. Menneneena;

00BSACHATH (PU3MUECKUN CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpPa XMMHYECKOTO JIEMEHTa,
HOMEPOB IPYIIBI U Ieproa B nepuoanueckon cucreme J1.11. Menneneena;

OOBSCHATh 3aKOHOMEPHOCTH WM3MEHEHUS CTPOSHHUS aTOMOB, CBOWCTB JJIEMEHTOB B Mpeenax
MaJibIX MEPHUOAOB U I'TaBHBIX IMOATPYIIII;

XapaKTepU30BaTh XUMHUECKHE DJIEMEHTHI (OT BOJOPO/Ia 0 KaIbIUs) HA OCHOBE WX TOJOKEHUS
B niepuoanueckoit cucreme [[.1. MenzaeneeBa u 0COOEHHOCTEHM CTPOCHUS X aTOMOB;

COCTaBIISITh CXEMBI CTpOEHUsI aToMoB MepBbix 20 A1eMeHTOB mepuoanyeckoit cucremsr JI.U.
Menneneena;

PaCKpBIBAaTh CMBICII TTOHSATHN: «XHMHYECKas CBSI3bY, «AJEKTPOOTPUIIATEITLHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THIMA KPUCTAILTUIECKON
pELIEeTKY;

ONpeAeNsATh BUI XUMHUYECKOHN CBSI3M B HEOPTaHUYECKUX COCAUHEHUSX;

I/1306pa)KaTB CXCMbI CTPOCHHA MOJICKYJI BCIICCTB, 06pa3OBaHHI>IX pasHbIMU  BUJaMH
XHUMHYECKHUX CBS3CH;

ONpeaACIAATL OKHUCIIMTCIIb U BOCCTAHOBUTCIIb,

COCTaBJISITh YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN;



VYyanuiicst oJy4uT BO3MOKHOCTD:

0CO3HaBaTh HEOOXOJIUMOCThH COOJIFOJICHHSI MPABWJI AKOJOTHYECKH TPAMOTHOTO ITOBEJICHUS B
OKpY>Kalolleu cpene

rPaMOTHO OOpaIIaThCs C BEIIECTBAMU B TOBCEAHEBHOM KU3HU

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh MpH paboTe ¢ YYCOHHMKOM M TaOJIHIlaMH,
MIPOSIBJISITh YBAXKEHUE K MHOM TOUKE 3PEHUS

00BEKTUBHO OLICHUBATh HH(GOPMAIIMIO O BEIIECTBAX U XUMHUYECKHUX MPOIIeccax;

OCO3HABATh 3HAYCHHE TEOPETUUCCKUX 3HAHUM 110 XUMUU ISl PAKTUYECKON 1eITeIbHOCTH
YyeJIOBEKA,

W3ydeHne yaeOHOro mpeaMera 00eCeunT JOCTHKECHHE ydaluMucs 9 kiacca
CIIEYIOIIUX TPEIMETHBIX PE3YJIbTATOB:

BBINyCKHUK Hay4duTCS:

PaCKpBIBATh CMBICII MIOHSATUH «HOHY», «KATHOH», «aHUOHY, «IJIEKTPOIUTH», «HEIICKTPOIHTED,
(QJICKTPOJIMTHYECCKAS JUCCOIUAINIY), «OKHCIUTENbY, «CTEHEHb OKHCIICHHS» «BOCCTAHOBUTEIBY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

OMpECIIATh CTCIICHh OKHUCIICHHS aTOMa 3JIEMEHTa B COCIMHCHUU;

PaCKpBIBATh CMBICT TEOPHUH AIEKTPOIIUTUICCKON JTUCCOIHAIIHH;

COCTABJIATh YPABHEHHUS AJIEKTPOJIUTUICCKOMN JUCCOIUAIIMU KUCIIOT, MIEJIOUYeH, COJICH;

OOBSACHATH CYNIHOCTBH IPOIecca JIEKTPOTUTHICCKON TUCCOIUAIIMN M PEaKIuii MOHHOTO
oOMeHa;

COCTaBIISITh TIOJTHBIC ¥ COKPAIICHHBIC HOHHBIC YPABHCHUS PEAKIIUN OOMCHa,

OMNpeCIIATh BO3MOKHOCTh MPOTEKAHMS peakiiii HOHHOTO OOMEHa;

MIPOBOJIMTH PEAKITUH, ITOATBEPIK IAIONTNE Ka9eCTBEHHBIN COCTAB Pa3IMYHbIX BEIICCTB;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIny;

KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIIUU IO PA3TMIHBIM ITPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAIIIOB;

MPOBOAWTH OMNBITHI TI0 TMOJYYCHHUIO, COOMPAHWUI0 W W3YYCHHIO XWMHUYCCKUX CBOWCTB
ra3000pa3HbIX BEIECTB: YIVIEKHCIOTO ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIN T'a3 U aMMHUAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/Ty COCTaBOM, CTPOCHHUEM M CBOWCTBAMHU METAILJIOB;

Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO MX QopMyse: MeTaH, 3TaH, ITHIIEH, METaHOJ, dTaHO,
TIIAIEPHH, YKCYCHAs KUCJIOTa, AMUHOYKCYCHAsI KUCJIOTa, CTEAPUHOBASI KUCIIOTA, OJICMHOBAs KHUCJIOTA,
TJIIOK03a;

OIICHUBAThH BIUSHUE XUMHYCCKOTO 3arPsS3HCHHS OKPYXKAIOIICH CpeJlbl HA OPTaHN3M YEIIOBEKa;

rPaMOTHO 00paIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM JKU3HU

OTIPE/ICNIATh BO3MOXKHOCTh TPOTEKAHUS pPEaKIUii HEKOTOPBIX MPEACTABHTEICH OpPraHuYecKUX
BEIIECTB C KHCIOPOJIOM, BOJOPOJIOM, METaNIaMHU, OCHOBaHHUSIMH, TAJIOT€HAMHU.

BbInyCKHUK NIOJTyYUT BO3MOYXKHOCTD:

BBIIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIHO THIIOTE3bl O XUMUYECKUX CBOWCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMHYECKUE PEaKIUH, O XapaKTepe U
MPOJYKTAX PA3IUYHBIX XUMUYECKUX PEaKIUii;

XapaKTepu30BaTh BEILIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh MPUYMHHO-
CIIEICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEPUCTUKAaMU BEIIECTBA;

COCTAaBIIAITh MOJIEKYJSIDHBIE M IIOJIHBIE HOHHBIE YPaBHEHHMS 110 COKPAIICHHBIM HOHHBIM
YPaBHEHUSM;

IIPOTHO3UPOBATH CHOCOOHOCTh BELIECTBA IIPOSIBIISATH OKHCIIUTEIIbHbIE WIH
BOCCTAHOBUTENIbHBIEC CBOWCTBA C YYETOM CTEIICHEH OKUCIICHHS YIEMEHTOB, BXOASAIINX B €r0 COCTaB;

COCTaBJIAITh YPAaBHEHUS pEaKLMH, COOTBETCTBYIOLIMX IOCIEI0BATEIBHOCTH IPEBPALCHUN
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;



BbIIBUT'aTb U TMPOBCPATHL OKCIOCPUMCHTAIILHO THIIOTE3blI O PE3yJIbTaTaX BOSﬂCﬁCTBHﬂ
pa3IuUUHBIX (PAaKTOPOB Ha H3MEHEHNE CKOPOCTH XMMUYECKOU PeaKIuu;

UCTIONIb30BaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIIETCHIMH TIPH BBIIOJIHEHHH HPOEKTOB H
y4eOHO-HMCCIIeI0BATENbCKUX 3a/0au M0 W3YYCHUIO CBOWCTB, CIIOCOOOB IMOJYYEHHS M PacliO3HABAHUS
BEILIECTB;

KPUTHUYECKH OTHOCHTBHCS K ICEBJOHAYYHOW HMH(pOpPMAIMH, HETOOPOCOBECTHOM peKiaMe B
CpeAcTBax MaccoBOM MH(pOpMAIHH;

INOHUMAaTh HEOOXOAMMOCTh COOJIONEHHS TNPEANHUCaHUHN, MpelaraéMblXx B HHCTPYKIHSX IO
MCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU H .

COJAEPKAHUE YYEBHOI'O IIPEJMETA «XUMMS1»

XUMMUA 8 kaace
2 yaca B HeJeJ10, Bcero 68 yacos

Pazmen 1. OcHOBHBIE TOHATHS XHUMHH
(YypoBeHb aTOMHO-MOJICKYJISIPHBIX MPEACTaBICHUH)
51 gac

[Ipenmer xumuu. XuMHS KaK 4acThb €CTECTBO3HAHMSA. BemiectBa m ux cBoicTtBa. Yucrteie
BelIecTBa U cMecu. MeTo/ bl TO3HAHUS B XUMHUH: HaOoIeHue, skcnepuMenT. [Ipuemsl 6e3onacHo
paboTeI ¢ 00opyIOBaHUEM | BemecTBaMH. CTPOCHHE IJITAMCHH.

Uucteie BemiectBa U cMmecd. CriocoObl OYMCTKH BEIIECTB: OTCTaWBaHHE, (PHIBTPOBAHUE,
BBIIMAPUBAHUE, KPUCTAIUIU3ALMS, TUCTULIALMSA. PU3NUECKHE U XUMUYECKUE SBICHUSA. XUMUYECKUE
peakuuu. IIpu3HakM XMMUYECKUX pEaKkLUHMid M yCIOBUS BO3HUKHOBEHHUS U TEUECHUS] XMMHUYECKUX
peaKuuid.

ATOMBI, MOJIEKYJIbI U HMOHBI. BeriecTBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUSI.
Kpucrannumueckue u amopdubie BemiecTBa. Kpucramimueckue pemieTKd: WOHHAs, aTOMHas u
MoOJeKyJisipHast. [IpocTeie U ciioXkHbIE BellecTBa. XUMHUUECKUN 3JIEMEHT. MeTalulbl U HEMETaJUIbL.
ATtomHas eauHuia macchl. OTHOCHTENIbHAS aTOMHas Macca. SI3bIK XMMHHU. 3HAKH XUMHUYECKHUX
JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BellecTBa. Xumuueckue (opmynsl. OTHOCHUTENbHAS
MOJIEKYJIsIpHass Macca. KayecTBEHHBIM M KOJWYECTBEHHBIM COCTAaB BEHIECTBA. BhIUMCIEHUS MO
xumuueckuM popmynam. MaccoBast 1071 XUMHUECKOTO 3JIEMEHTa B CJI0’)KHOM BEIIECTBE.

BanentHocTe xumuueckux diemMeHTOB. OmpeneneHue BaJCEHTHOCTH DJIEMEHTOB TIO
dbopMynam OMHapHBIX coequHeHn. CocTaBieHHe XUMUYECKUX (OpMYITl OMHAPHBIX COSTUHEHHIT 110
BAJICHTHOCTH.

ATOMHO — MOJEKYJISIpHOE Yy4y€HUE. 3aKOH COXpaHeHHsi Macchl BemiecTB. KuU3Hb U
nesrenbHocTh M.B. JIoMoHOCOBa. XnMHUUecKre ypaBHEHUS. THIIBI XMMUYECKUX PEAKIIUH.

Kucnopon. Haxoxnenue B mpupoxae. I[lomyueHue kucimopoaa B JiabopaTopuu W
MPOMBINIUIEHHOCTH. DU3NYecKne W XHUMHUYECKHEe CBOWCTBa kuciopoaa. ['openme. Oxcuubl
[Ipumenenue xucnopona. KpyroBopor kuciopoaa B mnpupone. O30H, allIOTPONUs KUCIOPOAA.
Bozayx u ero cocras. 3amnuTa aTMOC(EPHOTO BO3ayXa OT 3arpsi3HEHUM.

Bogopon. Haxoxnenue B mnpupone. Ilomyuenwe Bomopona B jaboparopuud U
MPOMBINIUIEHHOCTH. PU3NYECKHE U XUMHUYECKHE CBOMCTBA BOAOPOJa. Boaopo — BOCCTAHOBUTEND.
Meps! 6e3omacHocTy Tipu paboTe ¢ BogopoaoM. [Ipumenenne Bogopoaa.

Bonma. Meronel onpezneneHust cocTaBa BOJbI — aHaiuu3 U cuHTe3. Du3nuyeckue CBOMCTBA
Boabel. Bosma B mpupojge u cmocoObl €€ OYMCTKUA. Adparius BOJbl. XUMHYECKHE CBOWCTBA BOJIBI.
IIpumenenue Bonbl. Boma — pactBopurens. PactBopumocTs BemiecTB B Boje. MaccoBas nois
PacTBOPEHHOIO BEIIECTBA.

KonunuectBennbie oTHoueHus B xuMuu. KonnuectBo BemectBa. Moiib. MonsipHast macca.
3akoH ABoraapo. MomnspHblii 00beM ra3oB. OTHOCHTENbHas IUIOTHOCTh ra3oB. OObeMHBIC
OTHOILIEHUS ra30B MPU XUMUYECKUX PEAKIIHIX.



Baxmwelimme kiaccel HEOPraHMYECKUX coeArHeHHH. OKCHIBL: COCTaB, KiacCHU(pUKAIHS.
OcHOBHBIE U KUCIOTHBIE OKcHIbl. HOMeHKI1aTypa okcuoB. PU3HUECKUE U XUMUUYECKUE CBOMCTBA,
II0JIy4YE€HUE U IPUMEHEHUE OKCUIOB.

Iunpokcunel.  Knaccudukammst  runpokcumoB.  OcHoBanus. CocraB.  Ilemoun u
HepacTBOpUMbIE OCHOBaHMs. HomeHnknarypa. @u3nuecKkue U XUMUYECKHE CBOMCTBA OCHOBAHMM.
Peaknus Heltpanusanuu. [logydeHne W TpuMEHEHHE OCHOBaHUU. AMQOTEpHBIE OKCHABI W
TUIPOKCHUBI.

Kucnotel. CocraB. Kimaccudukanus. Homenknarypa. @uzndeckue ¥ XUMHUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN Psii METAJLIIOB.

Comu. CocraB. Kimaccudpukanus. Homenkmarypa. @Dusndeckue CBOMCTBA  COJICH.
PactBopuMOCTh coneii B Boje. XUMHUECKHE CBOMCTBa cosieil. CrocoObl TONyYeHHs] COJEH.
[Ipumenenue comnen.

I'eneTnyeckas cBsi3b MEX/1y OCHOBHBIMH KJIaCCAMU HEOPTAaHUYECKUX COEAMHEHUH.

Hemoncmpayuu. O3HaKoMjeHHe ¢ oOpa3laMH IPOCTBIX M CIOXKHBIX BemecTB. CrocoOsbl
OUYMCTKU BELIECTB: KPUCTAUIM3ALMsA, AUCTUIUIALUSA, XpoMmaTorpadus. OmNbITh, MOATBEPKIAIOLINE
3aKOH COXPaHEHUs! MacChl BEIIECTB.

[Tomyuenue U cobupaHue KUCIOPOJa METOAOM BBITECHEHHUS BO3[yXa M BOAbL. OmnpeneneHue
cocraBa Bo3nyxa. Kowiekyus negpmu, KameHHO20 yaisa u npoOYKmMos ux nepepadomxiu.

[Tonryuenue Bogopona B annaparte Kuma, npoBepka BoJopoia Ha YMCTOTY, TOPEHUE BOJOPO/A,
coOupaHue BOJOPOa METOIOM BBITECHEHUS BO3/TyXa U BOIBL.

Ananu3 Bosibl. CUHTE3 BOJBI.

3HaKOMCTBO € OOpa3llaMH OKCHJIOB, KHCIOT, OCHOBaHUU M cojeil. Helrpanuzanus ménoun
KHMCJIOTOM B PUCYTCTBUU UHAUKATOPA.

Jlabopamopnvie onvimel. PaccMOTpeHHE BEIIECTB C PA3IUYHBIMU (PU3UYECKHUMH CBOMCTBAMH.
Pa3znenenue cmecu ¢ momolpto Maruuta. [Ipumepsl puznyeckux U XMMHUUECKUX sBJIeHUH. Peakuuu,
WUTIOCTPUPYIOIINE OCHOBHBIE ITPU3HAKH XapaKTEPHBIX peakiu. Pa3nokeHre OCHOBHOro kapOoHaTa
meau (II). Peakuus 3amenieHust Meu xKene3oM.

O3HakomIIeHHEe ¢ 00pa3laMH OKCH/IOB.

BsaumogetrictBue Bogopoa ¢ okcumom meau (11).

OnbIThI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAaHUH.

PacuerHble 3anaun:

Brruncienue OTHOCUTENBHOM MOJIKYJISIPHOM Macchl BemiecTBa 1o (opmysne. Bwruncnenue
MaccoBOM J0JM 3JIEMEHTa B XUMHUYECKOM COEJUHEHUHU. YCTaHOBJIEHHE MpocTeieil (opMybl
BELIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxneHne MaccoBOil JOIM PAacTBOPEHHOIO BEIIECTBA B pacTBope. BrrumcieHue maccsl
pacTBOPEHHOTO BEUIECTBA U BOABI IJIsl IPUTOTOBJICHUSI paCTBOpA OIPeIeIEHHON KOHIIEHTPAIUH.

OOBEMHBIE OTHOIIEHUS ra30B MPU XUMUYECKUX PEAKIIHSIX.

Bbruncnenus o XuMU4eCKUM ypaBHEHUSIM Macchl, 00b€Ma 1 KOJMYECTBA BEIIECTBA OJTHOTO U3
NPOAYKTOB PEAKIMU IO Macce MCXOJHOrO BElIeCTBa, OOBEMY WM KOJWYECTBY BEIIECTBA,
COJIEprKaIlero onpeeEHHYI0 0TI TpUMeceH.

Ilpakmuueckue pabomoi

1. TlpaBuna TexHUKH O€30MacCHOCTH NMpHU paboTe B XUMHUYECKOM KaOuHeTe. O3HAKOMIIEHHE C
1a00paTOPHBIM 000PYIOBAaHUEM.

2. OuucTka 3arps3HEHHON TOBAPEHHON COJIH.

3. Ilomy4eHune u cBOWCTBA KHCIOPOIa

4. ITony4yeHne BOAOPOAa U U3YUEHHUE €r0 CBOMCTB.

5. IlpuroroBneHue pacTBOPOB COJEH € ONpENEIEHHOW MacCOBOM 10yl pacTBOPEHHOTO
BEILIECTBA.

6. Pemenue skcriepuMeHTAIBHBIX 337a4 MO TeMe «BakHble Ki1acChl HEOPraHMUECKUX
COCTUHEHUIN.

Iipoexmui

1. Xumus v Ku3Hb



2. Knmacchl HEOpraHM4eCKIX BEIIECTB
Tlonyeooosas ammecmayuonnas paboma (no evi6opy)

VYyamuiicst Hay4uTCs:

* OMUCHIBATH CBOMCTBA TBEP/IBIX, JKUKUX, TA3000Pa3HBIX BEIIECTB, BBIIEISSA UX CYIICCTBEHHBIC
MPU3HAKY;

* XapaKTEepU30BaTh BEILIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh IPUYMHHO-
CJICZICTBEHHBIE CBSI3U MEK]ly JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSTHUH «aTOM», «MOJIEKYJIa», «XUMHYECKHUI
3JIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXHOE BEIIECTBOY», «BAJCHTHOCTHY, HCIOJIb3YsSd 3HAKOBYIO
CUCTEMY XUMHH;

* U300pa)kaTh COCTAB MPOCTEUIIUX BEIIECTB C IMOMOIILI0 XUMHUYECKUX (OPMYJT M CYITHOCTh
XMMHYECKHUX PEAKLUU C MOMOIIBI0 XUMUYECKUX YPaBHEHHUI;

* BBIUMCIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MU MOJIIPHYIO MAacChl BEILIECTB, a TaKXKe
MACCOBYIO JOJIF0O XHMHYECKOrO »JJEMEHTa B COCIMHEHUAX JUISI OUCHKH HMX IPAKTUYECKOU
3HAYUMOCTH;

* CpaBHMBATh I10 COCTAaBY OKCHU/Ibl, OCHOBaHUs1, KUCIOTbI, COJIU;

* KJIaccu(UIUPOBATh OKCUABI 1 OCHOBAHHUSI 110 CBOWCTBAM, KUCJIOTHI U COJIH 10 COCTaBY;

* ONKCHIBATh COCTaB, CBOMCTBA M 3HAUCHUE (B TPHUPOJE U MPAKTUUYECKON IEATEIHHOCTU
YEJIOBEKa) MPOCTHIX BEIIECTB — KUCJIOPO/Ia U BOJOPO/A;

* MOJIL30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM U XMMHUYECKOM MOCYI0H;

* IPOBOJIUTh HECJIOKHBIC XWMHUYECKHE ONBITHI W HAOMIONCHHUS 33 W3MEHCHHUSIMH CBOWCTB
BEIIECTB B TIPOLIECCE HX TMPEBpalleHUM; COONIOAaTh MpaBUiIa TEXHUKH OE30MaCHOCTH TIPH
MIPOBEACHUYU HAOJIIOICHUI U OIIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI U IIETOYH, MOJb3YSICh WHIUKATOPaMHU; OCO3HABATh
HE00X0TUMOCTh COOIIOICHHS Mep O€30MacCHOCTH MTPH OOPAIICHUN C KUCIOTaMH U [IEI0YaMHU.

VYyamuiicss NoJIyduT BO3MOKHOCTh HAYUUThCS:

* IPaMOTHO 00paIaThCs C BEIECTBAMU B IOBCEHEBHOM JKU3HU;

* ONPENEIIATh B3aUMOCBS3b MEXKIY CTPOEHUEM U CBOMCTBAMU BEILIECTB

* IOHUMaTh CMBICT M HEOOXOJUMOCTh COOJIOJEHUS TPEANHCAHUM, TMpeiaraéMbiX B
WHCTPYKIHUAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIP.

Paznen 2. [lepuoanueckuii 3aKOH U MIEPUOINICCKAs CHCTEMa XMMHYECKHX 3ieMeHToB J1.1.
MenneneeBa. CTpoeHue aroma.
7 yacoB

[lepBble MOMBITKU KIACCU(PHUKAIMM XUMUYECKHUX 3y1eMeHTOB. [loHATHE O rpymnmax CXOAHBIX
aneMeHTOB. EcTecTBeHHBIE cemeicTBa IIENOYHBIX METaNIOB M TaJIoTeHOB. biaroponHble ra3sbl.
ITepuonnueckuit 3akon Jl.M.Menneneesa. Ilepuonnueckass cucrema Kak €CTECTBEHHO — HAy4yHOE
KJaccupUKalsg XUMUYECKHX dJeMeHTOB. TabnuyHas ¢(opMa mpeacTaBieHUs KiacCupuKaluu
XUMUYEeCKHX 37eMeHToB. CTpykTypa Tabmuubl «llepuomuueckas cucreMa XMMHYECKHX 3JIEMEHTOB
.. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmer, mepuompl. DU3MUECKHH  CMBICT
MOPSAAKOBOTO 3JIEMEHTa, HOMEpa Mepro/ia, HoMepa rpyMIbl (Ui SIEMEHTOB A-TPyYIII).

CrtpoeHue aroma: gIpo M 3JIEKTpOHHAss oOosiouka. CocTaB aTOMHBIX SA€p: TNPOTOHBI U
HENUTpoHbl. M30TOmBI. 3apsia aTOMHOTrO sjipa, MAacCOBOE YHUCIIO, OTHOCUTENIbHAs aTOMHas Macca.
CoBpemenHas popMyIHPOBKA MOHATHS «XUMHUECKUNA AIEMEHT.

DneKkTpoHHas 000J104YKa aTOMa: MOHATHE 00 SHEPreTHUYECKOM YpOBHE (3JIEKTPOHHOM CJIOE), €T0
€MKOCTH. 3allOJIHEHUE 3JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IIEPBOIO0 — TPETHETO IEPUOIOB.
CoBpemenHas GopMyIHpOBKa MEPUOINUECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayuneie noctwxkenus /.M. MenzaeneeBa: ucnpasieHUE
OTHOCHUTENIBHBIX AaTOMHBIX MacC, MPEICKAa3aHWE CYIIECTBOBAHUS HEOTKPBITBIX AJIEMEHTOB,
[IEPECTAHOBKH XUMHYECKHX AJIEMEHTOB B Iepuoauudeckoi cucreme. Kuszup u nesrensHocts JU.
Meunneneena.



Jlemoncmpayuu: ®Ou3znueckue CBOWCTBA IIECJIOYHBIX METAJUIOB. B3auMOJEHCTBUE OKCHJIOB
HaTpusi, Maraus, ¢ocdopa, cepbl C BOJOH, HCCICIOBAHWE CBONCTB IOJYYCHHBIX IPOIYKTOB.
B3anmopeincTeue Hatpus U Kamus ¢ BoJoM. Pu3MyecKue CBOMCTBA rajoreHoB. B3ammopnencrsue
QTFOMUHHUSL C XJIOPOM, OPOMOM U HOJOM.

VYyamuiicst Hay4uTCs:

e KJIaCCH(PHUIIMPOBATh XUMUYECKUE AJIEMEHTHI Ha METaJUIbl, HEMETAJUIbI, JIEMEHTBI, OKCUIBI U
THAPOKCHJIBI KOTOPBIX aM(OTEpHBI, U HHEPTHBIC AJIEMEHTHI (Ta3bl) JUIi OCO3HAHUSA BaXHOCTH
YHOPSAOYEHHOCTH HAYYHBIX 3HAHMI;

e pacKpbIBaTh CMBICH neproandeckoro 3akona [[.1. Menneneena;

e XapakTepH30BaThb COCTAB ATOMHBIX SJI€P M PACIPEICICHHE 4YHCIAa JJIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUUYECKHUX 3JIEMEHTOB MAJIbIX MEPUOJI0B MEPUOIUUECKON CUCTEMBI, a
TAK)KE KaJIMS U KaJbIIus,

e XapaKTEpHU30BaTh XUMHUYECKUE OJJIEMEHThl M HUX COCAUMHEHHUS Ha OCHOBE IOJIOKEHUS
3JIEMEHTOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOCHUS X aTOMOB;

e OIKMCHIBATh OCHOBHBIEC MPEeANOCHIIKN OTKpbITUs J[.M. MeHneneeBbIM NEPUOAUYECKOTO 3aKOHA
U TEPUOJIUYECKON CUCTEMBl XUMUYECKHUX JJIEMEHTOB MU MHOTOOOpPa3HYI0 HAy4YHYIO JCSTEIbHOCTH
YUEHOT0;

e OCO3HABaTh HAYYHBIE OTKPBITUS KaK PE3yNbTaT JUIMTEIbHBIX HAOIIOIEHUH, ONBITOB, HAYYHON
MIOJIEMUKH, TPEOIOJICHUS TPYTHOCTEN U COMHEHU.

VYyamuiics NoJryduT BO3MOKHOCTh HAYUUThCS:

e OCO3HABATh 3HAYEHUE OTKPBITUS 3aKOHOB JIJI MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA;

e IIPUMEHSTH NOJIYYCHHBIC 3HAHHS 00 2JIEMEHTAX.

Paznen 3. Ctpoenue BemecTBa.
7 9acoB

DNEKTPOOTPUIIATEILHOCTh XUMUYECKUX 3TEMEHTOB. OCHOBHBIE BUJIbI XUMUYECKOU CBSI3U:
KOBaJICHTHAs HETIOJISIPHAs, KOBAJICHTHAS TOJIIPHAS, HOHHAs. BaJeHTHOCTh JJIEMEHTOB B CBETE
anekTpoHHoOU Teopun. CreneHs okucneHus. [IpaBuna onpeneneHus creneHeil OKUCIEeHUS JIEMEHTOB.
Hemoncmpayuu:ConocraBneHne GpU3NKO-XUMHUIECKUX CBONCTB COSAMHEHHUH C KOBAJIEHTHBIMU
Y MOHHBIMH CBSI3SIMU.
T'ooosas ammecmayuonnas paboma (BIIP)

VYyanuics HayduTes:

e M300paXxaThb IEKTPOHHBIE (POPMYIIBI BELIECTB, 00Pa30BaHHBIX XUMUYECKHUMHU CBSA3SIMU
pa3HOTO BUAA;

e Pa3aMYaTh BUJbl XUMUYECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO IOJIIPHYIO, KOBAJIEHTHYIO
HETIOJISIPHYIO M METAIIMYECKYIO;

Yyamuiicss HoJy4uT BO3MOKHOCTb HAYUYNUTHCS:

* COCTaBJISTH CXEMbI 00pa30BaHUs BELIECTB C pa3HBIMU BHIaMU CBSI3H.

e IIPUMEHSATH 3HAHMS O 3aKOHOMEPHOCTAX MEPHOJUYECKON CHCTEMBI XMMHUYECKUX JJIEMEHTOB
111 OOBSICHEHUS U TIPEBHUICHUS CBOMCTB KOHKPETHBIX BEILIECTB

XHUMMUS 9 kaace
2 yaca B He/eJIl0, Bcero 68 yacos

Paznen 1. MHOroo6pasue XUMHYECKUX PEaKLnii.
15 gacos
Knaccugukanuss XUMUYECKHX pEeaKIUil: peakluu COeIMHEHMs, Pa3I0KEeHHUs, 3aMEeIICHNUs,
obmeHa. OKUCIUTENBHO-BOCCTAHOBUTENbHbIE peakui. OKUCIUTENb, BOCCTAHOBUTEINb, ITPOLECCHI



OKHUCJIEHHS U BoccTaHOBiIEeHUA. (COCTaBlI€HHE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ MOMOLIbIO METO/Ia JEKTPOHHOTO OalaHca.

TennoBble 3¢ (eKThl XUMUYECKUX peakUni. DK30TEPMUUECKUE U IHAOTEPMHUUECKUE PEaKIUH.
Tepmoxumuueckue ypaBHeHUs. PacyeTbl 10 TEpPMOXUMHUYECKUM YPAaBHEHUSM.

CkopocTh xuMu4eckux peakuui. @axToppl, BIUAIOIME HA CKOPOCTb XUMHYECKTX
peakuuid. IlepBoHauanbHOe mnpexnctaBieHne o karanuze. OOpatumble peakuuu. [lonstue o
XUMHUYECKOM PaBHOBECHUHU.

XUMHUECKUE peakUUH B BOJHBIX pacTBOpax. OJEKTPOJUTHl U HEINEKTPOIUTHL. VIOHBI.
Karvonsl n anumonsl. ['mapaTtHas Teopus pacTBOPOB. DJIEKTPOJUTHYECKAs AUCCOLMALMS KHUCIOT,
ocHoBaHMi W coseil. Cnabble W CcUIbHBIE AJIEKTpoiauThl. CreneHb auccornuanuu. CTeneHb
aucconuanui. Peaknuyu MOHHOTO oOMeHa. YCIIOBHS T€UEHHs peakiii HOHHOro oOMeHa /10 KOHIIA.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIaHWYECKUX COEAMHEHUH B CBETE MpeACTaBIeHU 00
NMEKTPOIIUTUYECKON JUCCOLMAIMM U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Ilonarue o
THJIPOJIU3E COJICH.

Jlemoncmpayuu:

[TprMepsbl 5K30- U SHIOTEPMUYECKUX PEAKIIHH.

B3aumoneiictBue 1MHKa € COJIIHOM W YKCycHOM  kucioTod.  BsaumopneiictBue
IpaHyJIMPOBAHHOTO IUHKA U LIUHKOBOM MbUIN C COJITHOW KUCIIOTOH.

Bzaumogeiicteue oxcuna meau (I1) ¢ cepHoit KucinoTol pa3HOil KOHLEHTPALUH TIPU PA3HBIX
TeMmmepaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTE.

["openue cepbl B pacIIaBI€HHOM CEIUTPE.

HcnpiTaHue pacTBOPOB BELIECTB HA AIEKTPUUYECKYIO TIPOBOAUMOCTD.

JIBI>KEHUE HOHOB B 3JIEKTPUYECKOM I10JIE.

Jlabopamopnule onvimul:

Peakiiun oOMeHa MeXly pacTBOpaMHU 3JIEKTPOIUTOB

IIpakxmuueckue pabomui:

1. Vzydenue BAUSHUA YCIOBUN MPOBEIEHHUS XMMUYECKON peakIuK Ha €€ CKOPOCTb.

2. Pemenne sKCIEpUMEHTANBHBIX 3aa4 1o TeMe «CBONCTBA KHCIIOT, COJICH 1 OCHOBaHHUN Kak
JNIEKTPOJIATOB

BBINyCKHUK HAy4UTCS:
®  ONpENeNATh OKHCIUTEIbh U BOCCTAHOBHUTEIIb,
®  COCTaBJIATH YPABHEHUS JICKTPOIUTHUCCKON TUCCOIUAIIMU KUCIIOT, IEI0YeH, COJICH;
e  OOBSICHATH CYIIHOCTH TpOIecCa IICKTPOIUTHUSCKON JUCCOLMUAIMM U PEaKIUii HOHHOTO
oOMmeHa;
®  COCTaBJIATH MOJIHBIC U COKPAIIICHHBIC HOHHBIC YPABHECHUS PEaKIIMU OOMEHa;
OHpe)]e.HSITB BO3MOXHOCTH HpOTeKaHI/ISI peaKHI/Iﬁ HNOHHOT'O O6MeHa;
Ha3bIBaTh (PAaKTOPHI, BIUSIOMINE Ha CKOPOCTh XUMUYECKON PEaKIINu;
KJ'IaCCI/I(l)I/IIII/IpOBaTI) XUMHUYCCKUEC peaKHI/II/I 110 paBHI/IqHBIM HpI/I3HaKaM;

Bbll’lyCKHuK noyvyum 603MOIHCHOCNTb HAYHYUNbCA.!
L COCTABJIAATb MOJICKYJIAPHBIC YPABHCHUSA 110 KPATKUM MOHHBIM;
o IMPUMCHATH Ha MMPAKTUKE 3HAHU CBOICTB KHCJIOT, LLIGHO‘-IGfI, COHCﬁ;

Pasnen 2. MHorooOpa3ue BEemeCTR.
43 yaca
Hewmeramnsl. ['anorensl. [lonoxkeHnne B nepuOgUYECKON CHCTEME XUMUYECKHUX 3JIEMEHTOB,
CTpoeHue ux aToMoB. Haxoxzaenue B npupone. @uU3nMUeCcKue U XUMUYECKHE CBOMCTBA TallOr€HOB.
[lonyyenue W npuMeHeHHE TajoreHoB. Xiop. dusznueckne M XUMHUYECKUE CBOMCTBA XJIOpa.
[Ipumenenue xsopa. Xnopoopopod. dusnueckue cpoiictBa. [lomydyenue. ConsHas kucinora u eé
conu. KauecTBeHHast peakius Ha XJIOpUI-UOHBL. Pacrio3HaBaHue Xj10pua0B, OpOMUIOB, HOAHIOB.



Kucnopon u cepa. Ilonoxenne kuciaopona u cepsl B [ICXD, crpoenne ux aromos. Cepa.
AnnoTtponusi cepol. PU3nyeckue U XxumMuyeckue cBorcrBa. Haxoxzaenue B npupope. IIpumenenue
ceprl. CepoBomopoa. CepoBomopoaHasl KUCiIoTa U ee conu. KauecTBeHHas peakmwsi Ha Cyib(u-
nonbl. Okcup cepsl (IV). Ousnueckue u xuMudeckue cBoiictBa. [Ipumenenue. CepHucTas KUCIOTA
u ee conu. KauectBennas peakuus Ha cyiabhut-uonbl. Oxcun cepbl (V). Cepnas kuciora.
XWMHYECKHE CBOMCTBAa pa30aBIeHHONW W KOHIIGHTPUPOBAHHOM CepHOM KuCIOTHL. KadecTBeHHas
peaxius Ha cynb(ar-uoHbl. XUMUYECKUE PEAKITNH, JICKAIINE B OCHOBE MOJIYUCHHUSI CEPHOU KUCIOTHI
B IIPOMBINIIEHHOCTH. [I[puMeHeHne cepHoii KUCIOTHI.

Azor u dochop. Ilomoxkenne azora m dochopa B IICXD, crpoeHne mx aroMoB. A3OT,
¢dbu3nuecKkue U XMMUYECKUE CBOWCTBA, MOJy4YeHUE M MpUMeHeHue. KpyroBopor azoTa B mpupoje.
AMMuak: Qu3MdecKue M XUMHUYECKHE CBOWCTBA, MoJydeHHWe W TpumeHeHue. Colld  aMMOHUS.
A30THas KHCIIOTa U €€ CBOMCTBA. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHL. [lomyuenne a3oTHOM
KHCIIOTHI B 1abopaTopuu. XMMHUYECKHE PEaKIUH, JIKAIIUE B OCHOBE IMOTYUYCHHS Q30THON KUCIIOTHI B
npoMebliieHHOCTH. [IpuMmenenne a3oTHoN KUCIOThl. COJM a30THOW KHUCIOTHI M UX IPUMEHEHUE.
A30THBIE y100peHUS.

®ochop. Amnorponust docdopa. Pusznyeckue U Xxumuyeckue cpoicTBa Qochopa. Oxcua
docdopa (V). Oprodochopras kucnora u ee conu. PochopHbie yI0OpeHHS.

VYrnepon u kpemuwuii. Ilonoxenue yrinepona u kpemuus B [ICXD, cTpoeHue uxX aTroMmoB.
VYrnepoa. Annorponusi yriepojga. Puznueckue M XUMUYECKHE CBOMCTBa yriepoaa. AAcopOIusi.
VYrapHslii Ta3, CBONCTBA U (PU3UOJIIOTUYECKOE ACHCTBHE HA OpraHU3M. YTIIEKHCIBIA Ta3. YTOlbHas
KHCJIOTa U ee cosid. KauecTBeHHbIE peakiuu Ha KapOoHaT-uoHbl. KpyroBopot yriepoja B mpupoze.
Opranuueckue COeIMHEHUs YIIepoa.

Kpemuwuii. Oxeup kpemuus (4). Kpemuaunesast kuciora u ee conu. Crekio. LlemenT.

Mertamnel. Ilonoxxkenne wMeramoB B IICXD J[.M.MenneneeBa, CTpO€HHME HUX aTOMOB.
Merainueckas cBA3b. Ou3znueckne CBOMCTBA METAJUIOB. PsJl aKTUBHOCTH METAJUIOB. XMMHYECKHE
cBoiicTBa MeTtaioB. OOmme crnocoObl monmydeHuss metamuioB. CrutaBel MeTayioB. Ilenounsbie
Metauibl. [lojokeHne WIeTOYHBIX METAUIOB B MEPUOJUYECKON CHUCTEME, CTPOCHHUE HX aTOMOB.
Haxoxnenue B mpuposae. Maruuii m kanblui, UX BaKHEWIIHe coeluHEeHHs. JKecTKOCTb BOABI U
CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii. IlonmoxeHue anOMHHHMS B TEPUOAMYECKON CHCTEME, CTPOEHHE €ro aroma.
Haxoxnenue B npupoae. Puznyeckue U XMMHUECKHE CBOMCTBA amrOMUHUSA. AM(OTEPHOCTh OKCHA
Y TUAPOKCH]IA ATTFOMUHHUS.

Kenezo. IlonoxxeHue xene3a B IEPUOIUYECKON CUCTEME, CTPOECHHE ero atoma. Haxoxenue B
npupozae. Ousnyeckue 1 XUMUYECKHE CBOMCTBA Kele3a. BakHelle coeIMHEHUs Kee3a: OKCUIbI,
ruapokcupl u conu xxenesa (1) u sxenesa (I11). KauecTBeHHbBIC peakilny Ha HOHBI.

Jlemoncmpayuu:

Pur3nyecKue CBOKMCTBA IrAJIOTEHOB.

[TomydyeHue XJ10pOBOOPO/Ia U PACTBOPEHHE €T0 B BOJIE.

AnnotponHbie MoguduKanuu cepbl. O0pa3ibl IPUPOTHBIX CYTb(PUIOB U CYIb(ATOB.

[TonyueHne amMmmmuaka M €ro pactBopeHue B Boje. O3HakOMJIEHHE ¢ 00pas3liaMu MPUPOTHBIX
HUTPATOB, PochaToB

Mopenn KpUCTAUIMUECKUX PEmIETOK anmaza W rpadura. 3HAKOMCTBO C  oOpasnaMmu
MIPUPOIHBIX KAPOOHATOB U CHUITMKATOB

3HAKOMCTBO € 00pasliaMy BaKHEUIINX COSAMHEHUN HATPHS, Kalus, MPUPOJHBIX COCTUHEHUIN
KaJIbIHSA, pyAaMH  JKelle3a, COSAUHEHUSMH  aIOMUHUSA.  B3auMomeicTBHE  IIETOYHBIX,
LIEJI0YHO3EMETBHBIX METAIJIOB U alIFOMUHUS ¢ BOI0M. CxKUraHue kernesa B KUCIOPOAE U XJIOPE.

JlabopamopHvle onvimul:

BriTecHeHue ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KavecTBennsle peakiuu cynbhua-, cyibGur- u cynb(ar- HOHOB B pacTBOpE.

O3zHakomMiieHHe ¢ 00pa3amMu cephl U €€ MPUPOJHBIMU COSTUHEHUSIMHU.

BzaumopeicTBue coieii aMMOHHUS CO LIEJIOYaMHU.

KauecTtBennble peakinu Ha KapOOHAT- U CUJIMKAT- HOHBI.



KauecTBeHHast peakius Ha YTIEKUCIBIN Ta3.

Wzyuenue oOpa3noB MeTauioB. BsaumopeicTBMe MeTalioB C  pacTBOpaMu  COJeH.
O3HaKOMJICHHE CO CBOWCTBAMM M TPEBPALICHUSMHU KapOOHATOB M ruIpokapOonartoB. [lomyueHue
TUIPOKCHUIA AIFOMUHMS U B3aMMOJICHCTBUE €ro ¢ KUCIOTaMu M mienouyaMu. KauecTBeHHbIE peakiuu
na nonbl Fe?* u Fe**

Ilpakxmuueckue pabomul:

ITonmy4yenue COIAHON KUCIOTHI M U3YYEHHUE €€ CBOUCTB.

Pemenue sxcriepuMeHTaIbHBIX 3a4a4 110 Teme «Kucnopon u cepay

[Tony4yenne aMMuaka M U3y4eHUE €r0 CBOWCTB.

[Monyuenue oxcuna yriepozaa (V) u usydenue ero cBoicTB. Pacro3naBanue kapOOHATOB.

Pemienune skcriepuMeHTaIBHBIX 3314 IO TeMe «MeTaulbl U X COCMHEHUS.

Tlonyeooosas ammecmayuonnas paboma (no evib6opy)

BbIlTyCKHUK HAYyYUTCS:

e ONpPEACNATh MNPUHALICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJLJIbl U HEMETAILJIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

e COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

e ONPEACIISTH BAJIGHTHOCTh M CTEIIEHb OKUCJIEHHUS 3JIEMEHTOB B BEILIECTBAX

e COCTaBJIATH (POPMYJIBI HEOPTAaHMYECKUX COCAMHCHUN TIO BAJICHTHOCTSIM U  CTEICHSM
OKHUCJICHHUS SJIEMEHTOB, a TAaKXKe 3apsAJaM HOHOB, yKa3aHHBIM B TaOJHIle pacCTBOPUMOCTH KHUCIOT,
OCHOBaHHUI U COJICH;

e OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (U3MYECKUX U XUMHUYECKUX CBOWCTB IPOCTHIX
BEILIECTB U WX BBICIINX OKCHJIOB, 00PA30BAHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO MEPUOIOB;

e Ha3bIBaTh OOIME XMMHUYECKHUE CBOMCTBA, XapaKTEepHbIC AJIA TPYII OKCHUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

e Ha3bIBATh OOIIME XUMUYECKHE CBONCTBA, XapaKTepPHBIE /IS KaXKJOTO KJIacca BEIeCTB;

e MIPUBOJINTh MPUMEPHI PEAKLIUM, MOITBEPKIAIOIUX XUMUYECKHUE CBOKWCTBA HEOPTaHUYECKHX
BEILIECTB: OKCUIOB, KMCIIOT, OCHOBAHUM U COJICH;

e ONPEAENATh BEUIECTBO — OKHUCIMUTEIb M BEMIECTBO — BOCCTAHOBUTEIb B OKHUCIHUTEIBHO —
BOCCTaHOBUTEJIBHBIX PEAKIUAX;

e COCTaBJISITh JIEKTPOHHBIN OallaHC MO MPEUIOKEHHBIM CXeMaM peakInii;

e TIPOBOJIUTH JIA0OPATOPHBIE OMBITHI, IMOATBEPKIAIOIMINE XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX BEILIECTB;

e TIPOBOJIUTH JIAOOPATOPHBIEC OIBITHI IO TMOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB:
BOJIOPOJIA, KHUCIOPOJA, YIJIEKMCIOrO ras3a, aMMHMaka, COCTAaBJIATh YPAaBHEHUSI COOTBETCTBYIOIIUX
peaKuuid.

BpInyCKHHUK TOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* COCTaBJISITh MOJIEKYJISIPHBIE W TIOJTHBIE MOHHBIE YPAaBHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* NPUBOAUTH MPUMEPHI PEAKIMA, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE X COCTABAa U CTPOCHUS,

* BBISBIATH CYLIECTBOBAHHE N€HETUUECKON B3aMMOCBSI3H MEXK/Y BELIECTBAMU B PSLY: IPOCTOE
BEILIECTBO — OKCHUJ — TUJIPOKCHJ] — COJIb;

* IPAKTUYECKU MPOBOAUTH KAUECTBEHHBIE PEAKIIHH.

Paznen 3. Kpatkuit 0630p BaXXHEWIINX OPraHMYECKUX BEIIECTB.
9uacos
IIpeamer opranudeckoil xumuu. Heopranuueckue M OpraHM4ecKue COCIMHEHMS. YTIEPOJ —
OCHOBA )XM3HM Ha 3emiie. OCOOEHHOCTH CTPOEHHUS aTOMa yIJIepoJa B OPraHUYECKUX COEANHEHMSIX.
Yrnesonoponsl. IlpenenpHbie yrieBomoponsl. Meran, 3TaH, IpPOmaH — MPOCTEUIINE
MIPEJCTaBUTEININ MPEJENIBbHBIX YII1eBoA0poaA0B. CTpyKTypHbIE (OpMYIbl YIIIEBOJOPOIOB.



I'omonoruyeckuii psx NOPEeNeNbHBIX YrieBoLoponoB. ['omosorn. ®dusnyeckue U XUMHYECKHUE
CBOMCTBA IIPENENbHBIX YIIEBOLOPOAOB. Peaknuu ropenus u 3amemenus. HaxoxneHue B npupoje
IIPEACIIbHBIX YIIIEBOAOPOIOB. IIpumenenue MeraHa.

HenpenenbHbie yriaeBo1opoabl. DTHICHOBBIA Psii HENPEIENbHBIX YIJIEBOAOPOAOB. JTUJIEH.
Pu3nyecKue U XMMUYECKHUE CBOMCTBA ITUJICHA.

AIICTHJICHOBBIN Psii HEMPENETbHBIX YIIEBOIAOPOJIOB.

IIpuMeHeHue aneTusicHa.

[IpousBonubie yrieBogoponoB. Kparkuii 0030p opraHM4ecKHX COEIWHEHUMN: OJHOATOMHbIE
CIHUPTHI, KapOOHOBBIE KUCIOTHI, CIOKHBIE 3(UPBI, KUPBI, YIIIEBOJbI, AMUHOKUCIOTHI, Oenku. Poib
OENKOB B OpraHu3Me.

[ToHsiTHE O BBICOKOMOJIEKYJSIPHBIX BemecTBax. CTpyKTypa MOJMMEpPOB: MOHOMED, HOJIHMED,
CTPYKTYpPHOE 3BEHO, CTETIeHb oJuMepu3aiuu. [lonusTiieH, noaunponuieH, noITuBUHIIXJIOPU.

Jlemoncmpayuu:

Mogenu MOJeKysl OpraHHMYecKUX coenuHeHuil. ['opeHue yrieBogopoaoB U oOHapyKEeHHE
MPOAYKTOB UX ropenus. KauectBennas peakuus Ha sTuieH. [lomydenue sTuiieHa.

PacTBopenue 3Tu0BOrO ciupTa B Boje. PacTBopeHue riuuiepuHa B BoJe.

[Tomryuenue u cBOMCTBA YKCYCHOM KHUCTOTHI. VccnenoBanue CBONCTB KUPOB: paCTBOPUMOCTD B
BOJIE U OPraHUYECKUX PACTBOPUTEIISIX.

KadecTBeHHBIE peaKkIiy Ha TITIOKO3Y M KpaxMall.

O3zHakoMJIeHHE ¢ 00pa3IaMu U3AETUil U3 MONMUITUIICHA, TTOJUIPOIHICHA, TOJIUBUHUIXIIOPUIA.

T'ooosas ammecmayuonnas paboma.

BrInmyckHMK HayduTCs:
* COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (JOPMYIIBI YIIEBOAOPOIOB;
* OnuchIBaTh CBOMCTBA U3yYaeMBbIX BEIIECTB;
* OnpenensaTs NPUHAUIEKHOCTD K OIIPEIEICHHOMY KJIACCYy OPraHMYECKUX COCIUHEHUI.
BrIITyCKHMK ITOJIyYUT BO3MOKHOCTD:
* 3anuchIBaTh ypaBHEHUS PEAKLMM 3aMEIIECHUS U NPUCOEANHEHUS C y4acCTUEM OpPraHMUYECKUX

COEIUHEHUN.

Anernien. CBoiicTBa aleTWIECHA.

* YyacTBOBaTh B 00CYK/IEHUU Pe3yIbTaTOB ONbITOB. Habmo1aTh 1€MOHCTPHUPYEMBIE OIIBITHI.
* IPAKTUYECKU MPOBOIAUTH KAYECTBEHHBIE PEAKI[UU HA HEKOTOPHIEC BEIIECTBA.

TEMATHYECKOE INTAHUPOBAHHME C OIIPEJAEJIEHUEM OCHOBHbBIX BU1OB

YYEBHOM JEATEJBHOCTH YYAIIUXCSI

Hanmenosanue
pa3aenoB, TEM

Konuu
€CTBO Conepxanne yueOHOTO TIpeIMeTa
4acoB

OCHOBHBIE BUIBI
y4eOHOM IeITeTbHOCTH
yUanuxcs

8 xnacc. 68 yacos.

Pa3znen 1.0cHoOBHBIE MOHATHS XUMHUH (YPOBEHb ATOMHO—MOJIEKYJIIPHBIX TPECTABICHUN )

51 gac

[Ipeamet xumuu.
MeToap TO3HAHUS
xuMun  Ywnctele
BCIIICCTBA U CMECH.
Ou4ucTKa BENIECTB.
duznueckue u
XUMHYECKHE
SIBJICHMS.

6 [Tpenmer xumuu. XuMHs KaK 4acTh
ecTecTBO3HaHMs. BemecTBa 1 UX CBOMCTBA.
YucTele BEeCcTBa M CMECH

MeTo1pI HO3HAHUS B XUMHUH.

Ilpakmuuecxas paboma 1. [lpueMbl 6€30macHOM
paboThI ¢ 00OPYIOBAaHHEM U BEIIECTBAMH.
CTpoeHue riameHu

Yucrele BemecTBa U cmecr. CriocoObl OYUCTKA

Pasnuuate npeameTsl
M3Yy4YEHUsl €CTECTBEHHBIX
Hayk. HaGmronaTh
CBOMCTBA BEIIECTB U UX
W3MEHEHMS B XOJIC
XUMHYECKUX PEAKIUH,
buznveckue u
XAMHYCCKHE




XUMHAYECKHE

BEIIECTB: OTCTanBaHue, PUIbTPOBaHUE,

MIpEeBpaLCHUS

peaKkiuu. BBITIAPUBAHUE, KPUCTAIUIM3AIMS, TUCTUIUISIUS M3y4aeMbIX BEIIECTB.
Ilpakmuueckas paboma 2 O4ucTka 3arps3- YuuTtbcs IPOBOAUTH
HEHHOW MOBAPEHHOMU COJIH. XUMHYECKUN
®u3znyuecKre 1 XUMUYECKHE SIBJICHUS. JKCIIEPUMEHT.
XUMHYECKUE PEAKIUH. Co0:roate nmpaBuiia
Jemonctpauun. O3HaKOMJIEHUE C TEXHHUKHU 0€30M1aCHOCTH.
1abopaTOpHBIM 000PYI0OBAHUEM, ITPUEMBI Oxka3bIBaTh NEPBYIO
6e3omacHoil paboTel ¢ HUM. CIOCOOBI OYMCTKU IIOMOILb. 3HAKOMHUTHCS C
BEIIIECTB: OTCTauBaHue, (PUIBTPOBAHUE, 1a0opaTOpPHBIM
BbIMIApUBaHUE, KPUCTAJUIU3ALMS, TUCTWUISIMSA. | 000pyA0BaHUEM.
HarpeBanue caxapa. HarpeBanue u ropesue N3yuats cTpoeHue
napaduna. BzaumopeiictBie pacTBOpoB. mameHu. Paznuuate
B3anmoneiicTBre CBEKEOCAKICHHOTO MOHATHUS YUCTOE
TUAPOKCHJIa MEU C PACTBOPOM TI'JIFOKO3BI. BEILIECTBO U CMECH.
JlaGopaTopHbI€ OTBITHI. YMeTh pa3iensaTb CMECH.
PaccMmoTpenue BeniecTB ¢ pa3inuyHbIMU Paznuyars ¢usnueckue
cBoiicTBaMHU. Pa3zenienne cMecH ¢ moMOILbIO Y XMMHYECKHE SIBJICHUS.
marauta. [Ipumepsl pusznyeckux u xumudeckux | OnpenensiTb NpU3HaAKU
SIBJICHUH. XMMHYECKUX PEAKIUH,
OTHOCHUTEJIbHYIO
aTOMHYIO Maccy U
BAJICHTHOCTh AJIEMEHTOB,
COCTaB MPOCTEUIIINX
COEAMHEHMH 10 UX
XUMUYECKUM (popMyIiam.
®ukcupoBaTh B TETPAAN
Ha0Jt0/1aeMble PU3HAKU
XUMHUYECKUX PEAKIU
[TepBonavabHbBIC 14 | AToOMBI, MOJIEKYJIBI U HOHBI. Paznuuate nousTus
XUMUYECKHE BemiecTBa MONEKYIAPHOTO U HEMOJIEKYJIIPHOTO | aToM, MOJIEKYJa, HOH.
MTOHATHS. ATOMBI U crpoenud. Kpucramimyeckue pemerku. Paznuuate BeliecTBa
MOJIEKYJIBI. [IpocTble U COXKHBIE BENIECTBA. XUMUYECKUMA MOJIEKYJIIPHOTO U
IIpocteie 1 JJIEMEHT. MeTauibl 1 HEMETalIbl HEMOJIEKYJIAPHOTO
CJIOKHBIE BEUIECTBA. SA3bIK XUMUU. 3HAKH XUMUYECKHUX 3JIEMEHTOB. CTPOEHHUA.
XUMUYECKUT OtHocHTenBbHAS aTOMHAs Macca. DopmMyaMpoBaTh
31emMeHT. MeTtasibl 3aKOH OCTOSIHCTBA COCTABA BEILIECTB. onpenerneHue
1 HEMETaJUTbl. 3HAKH Xumuaeckue popmybl. OTHOCUTETbHAS KPHUCTAJUTMYECKON

XUMHYECKHUX
9JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA
COCTaBa BEIIECTB.
XuMHUYeCKHe
bopMyIbI.
MaccoBas gons
9JIEMEHTA B
XUMHYECKOM
COCTUHCHHU.
BanentHocts
XHUMHYISCKHX
3JIEMEHTOB.
AToMmHO-

MoJIeKyJispHas Macca. KauecTBeHHBIH U
KOJIMYECTBEHHEII COCTAaB BENIECTBA.
MaccoBas 105151 2JIEMEHTa B XUMUYECKOM
COETMHEHUH.

BaneHTHOCTh XMMUYECKUX 3JIEMEHTOB.
Omnpenenenne BaICHTHOCTH 3JIEMEHTOB 10
dopmynaM OMHAPHBIX COSAMHEHUI
CocraBieHrne XUMHUECKUX GopMyJT OMHAPHBIX
COEMHEHUH N0 BAaJIEHTHOCTH.
ATOMHO-MOJIEKYISIPHOE YUECHHE.

3aKOH COXpaHEHMsI MAaCcChl BELLIECTB
XUMHUYECKUE YpaBHEHMUSI.

TuIbl XUMUYECKUX PEAKLIHMA.

pemietku. OOBIICHITH
3aBUCUMOCTbH CBOMCTB OT
TUIA PEUIETKHU.
Onpenenars
OTHOCUTEIbHYIO
aTOMHYIO Maccy H
BAJICHTHOCTb B
OMHAPHBIX COCTUHCHUSX.
Ornpenensarb cocTaB
MPOCTEUIIINX
COEAMHEHHH 10 UX
dbopmynam




MOJIEKYJISIPHOE
yueHue. 3aKoH
COXPaHEHUSI MACCHI
BEIIECTB.
XUMHYECKUE
YpaBHEHHUS.
Knaccudukanus
XUMHYECKHUX
peaKkIui.
IIpocreiimue
pacueTsl 1o
XUMHYECKUM
dbopmynam.

Kucnopon. Bosnyx
U €ro COCTaB.

Kucnopon, ero o61as xapakTepucTHKa.
[Tonyuenue kucnopoaa Ouznyueckre U XuMu-
YECKHE CBOMCTBA.

XUMHUYECKUE CBOWCTBA U IPUMEHEHUE
kuciopoaa. Okcunpl. KpyroBopot kuciopona B
npupoge. OKCUIBI.

Ilpaxmuuyeckas paboma 3. llonydyenue u
CBOICTBa KMCJIOPOAA.

O30H. AlIIOTpOIHs KUCIOPOIa.

Bo3ayx u ero cocras.

3amuTa aTMOC(HEPHOTo BO3AyXa OT
3arps3HECHU.

HemoncTpaunu. ®usndeckne 1 XUMUYECKUE
cBoiicTBa. [lonmyuenue u cobupanue Kucioposa
METOJIOM BBITECHEHHUS BO3yXa U BOJIBI.
VYcnoBusi BOSHUKHOBEHUS U MPEKPAIEHUS
ropenus. [lonyuenne o3ona. Onpenenenue
coctaBa Bo3ayxa. JJabopaTOpHBIE OTBITHI.
O3zHakoMIeHHue ¢ 00pa3aMu OKCHJIOB.

UccnenoBath cBOMCTBA
BeulecTs. Habmonare
MpeBpaIICHUS
M3y4aeMbIX BEIIECTB.
Pacno3naBate Ha omnbITe
kuciopo. OnuckBaTh
Ha0II0/1aeMbIe PEaKIIH.
Jlenath BBIBOBI U3
pEe3yIabTaTOB OIBITOB.
Oxka3bIBaTh NEPBYIO
nomo1ib. CoCTaBIATh
(bOpMyJIbI OKCHJIOB.
3anuceiBaTh
MIPOCTEUIINE YPABHEHUS.
[Tonp30BaTbCs
uH(popManuen u3 Ipyrux
HMCTOYHHUKOB. [ 0OTOBUTH
MIPE3EHTALIMH 10 TEME.

Bonopon.

Bomnopon, ero obmas xapakTeprucTuka 1 HaX0xk-
nenue B npupoze. [lonydyenne Bonopozaa u ero
¢uznyeckue cpoiictBa. Mepbl 6€301aCHOCTH.
Xumuueckue cBoiicTBa Bojiopoaa. [Ilpumenenue.
Hemonctpanuu. [Tonydenne Bogopoaa B
anmnapate Kumnma, mpoBepka BoA0po/1a Ha
YHUCTOTY, TOPEHUE BOJOPOa, COOMpaHue
BOJIOPO/Ia METOJIOM BBITECHEHHS BO3/lyXa U
BOJBI.

JlaGopaTtopHsie onbITel. B3auMopeiicTeue
Bozopoaa ¢ okcuaom meau (I1).

Ilpakmuueckas paboma 4. llonyyenue
BOJIOPOJIa U UCCIIEJOBAHUE ETO CBOWCTB.

HccnenoBaTh cBOMCTBA
BemecTB. HaGmonats
MpeBpaIICHUS
M3y4aeMbIX BEIIECTB.
Pacno3HaBarth Ha OIBITE
Kuciaopoa. OnuceiBaTh
HaOII01aeMbIe PEAKITUH.
Jlenath BBIBOABI U3
pEe3yAbTaTOB OIBITOB.
CoctaBnath HopMyIbl
OKCHUJIOB. YYacTBOBAaTh B
00CyXKIeHUN
pe3ynbTaToOB.
3anuceBaTh
MPOCTEUIINE YpABHEHUSI.
ITons30BaThCA
uHpopManuei u3 Apyrux
HCTOYHHKOB. | OTOBUTH
MPE3EHTALIUHU 10 TEME.




Bopna. PactBopsl.

Bonma. Mertonpl ompeneneHusi cocraBa BOJABI -
aHaJIM3 ¥ CHHTE3. Bola B pupoie u crocoOsbl ee
OYMCTKHU. Adparusi BOJIBI.

duznueckue " XUMHYECKHE CBOMCTBA
BOJIbI. [IpuMeHeHue BoIbI.
Bona — pacTBOPHUTEID. PacTtBopsI.

HacpiieHHble W HEHACBILLIEHHBIE PaCTBOPBL.
PactBOpuMOCTS B BOJE.

MaccoBas 10J1s1 paCTBOPEHHOTO BELIECTBA.
IIpakTnueckas pabora 5. IIpurorosienue
pacTBOpPOB coneit c ONpeCIICHHOMN
MAaCCOBOM J0JIE BEIIECTBA.

[ToBroperrie u  0000IICHHME TIO  TeMaM
«Kucnopon» ,«Bonopony», «Boaa. PactBopbi»
HemoncTpauuu. AHanu3 Boabl. CUHTE3 BOJBI.
B3auMopeiicTBre BOABI C HATPUEM, KaJIbIIUEM U
UX OKcuaamu, okcuaoMm docdopa.

Pacuernpie 3amaun. HaxoxaeHue MaccoBoOi
JIOJII PACTBOPEHHOr'O BEIECTBA B PacTBOPE.
Borunciienrie Mmacchl paCTBOPEHHOTO BEIIECTBA U
BOABl NIl TNPUTOTOBJIEHUS pacTBopa  Oll-
pPENCIIEHHON KOHILIEHTPALUU.

Uccnenosats cBOMCTBA
BemiecTB. Habmonats
MIpEeBpALICHUS
M3Y4aeMbIX BEIIECTB.
Pacnio3naBath Ha oImbITe
kuciopo. OnuceiBaTh
Ha0It0/1aeMble PEaKIIH.
Jlenathb BBIBOBI U3
PE3yNIbTAaTOB OIBITOB.
CocraBisiath HopMyIibl
OKCHJIOB. YUacTBOBATh B
00CYyKIeHUN
PE3yNbTaTOB.
3anuceiBaTh
MpocTeiire ypaBHEHUS!.
Brrunciars maccoByro
JIOJIIO BEIIECTBA B
pactBope. ['0TOBUTH
pacTBOPBI C
ONPEACIICHHON MacCOBOM
OJIEH.

KonnuecTBeHnHbie 5 Monb-enuHnIa Konu4yecTBa BenlecTBa. Mousip- | Mcnonb30BaTh BHYTpHU —
OTHOIIIEHUS B Has Macca. U MEXIPEIMETHBIC
xumuu. KonuuectBo Bbluncnenyss 1o XMuMUYECKUM YPaBHEHUSAM. cBA3U. PaccunThIBaThH
BEILIECTBA, MOJIb. 3akoH ABoraapo. MossipHbIif 00bEM Ta30B. MOJISIPHYIO Maccy
Monsipaas macca u OTHOCUTENbHAs TIOTHOCTH T'a30B. BEILIECTBA,
MOJISIDHBIA ~ 00BEM. OObemMHBIC OTHOIIICHHSI TA30B. OTHOCHUTEIIbHYIO
[Ipocreitmne HemoHncTpanuu.  XUMHUYECKHE€  COEIMHEHHS | MIOTHOCTH I'a30B.
pacdeTsl o KOJIMYECTBOM 1 MOJIb. Beraucnsars mo
XUMHUYECKUM PacuerHbie 3a/1auu. Boruucnenus ¢ | xumudeckum popmynam
YpaBHEHUSIM. WCIIOJIb30BaHUEM TOHATUA - Macca. KonndecTBo | U ypaBHEHUSIM Maccy,
BEIECTBA, MOJIb. MossipHast Macca. MOJSIpHBIN | KOJIMYECTBO BEIIECTBA,
00BeM. 00BEM 110 U3BECTHOU
Macce , KOJIM4eCTBY U
00BEeMy OJTHOTO U3
BellecTB. Mcnonp30BarTh
MIPUMEPHI PEIICHUS
THIIOBBIX 3aa4.
OcHoBHble Kiaccel | 11 Oxkcuapl. Knaccudukamnus. Homenkmnarypa. Hccnenosath cBOiicTBa
HEOPTraHUYECKUX dusnueckre U XUMHUUECKUE CBOMCTBA. Bemects. HaGmronars
COCMHEHHIA. [TIpumenenue. [lonyuenue. ['uapoxcupl. MPEBPAILICHUS
Oxcuppl. OcnoBanus. Kinaccudukanms. Homenknarypa. M3y4aeMbIX BEILECTB.
OcHoBaHu4. [Tonyuenue. Pacno3naBath Ha omnbITe




CsoiicTBa
OCHOBaHUIA.
AMdoTepHOCTD.
CBolicTBa  KHUCIIOT.
Kucnortno-
OCHOBHEIC
uHauKatopsl. Comu.

®u3nyecKrue 1 XUMHYECKHE CBOMCTBA
ocHoBaHui. Okpacka UHIUKATOPOB. Peakius
HenTpanu3anuu. [Ipumenenue. AM¢oTepHbIe
OKCHU/JIbI U TUAPOKCH/IBI.

Kucnotel. Cocras. Knaccuduxaruu.
Homenxuarypa. [lonydenue.

XUMUYECKUE CBOMCTBA.

Comu. Cocras. Knaccudukanusi.
Homenkiarypa. CriocoObl TTOJIY4eHHST COJICH.
CaoiicTBa coJeil.

I'enetnueckas CBSI3b MEKAY OCHOBHBIMH
KJIaCCaMH HEOPTaHUYECKUX COCIMHEHUM.
Hemonctpanuu. O6pasibl OKCHIOB, KUCIIOT,
OCHOBaHUH U coneil. Helitpanuzanus menouu
KHCIIOTOM B MPUCYTCTBUU UHAMKATOPA.

JlaGopaTopubie onbIThl. OTBITHI,

MOJITBEPXKAAOLINE XMMUYECKHE CBOUCTBA
OKCHJIOB. KUCJIOT, aM(OTEPHBIX TUIAPOKCHIIOB U
OCHOBaHMM.

IIpaxmuueckas paboma 6. Pemenue
HKCHEPUMEHTAIbHBIX 33124 10 TEME
«Baxnennme Ki1accsl HEOPraHUYECKUX
COCTUHEHUIN.

Kuciaopoa. OnuceiBaTh
Ha0JI01aeMbIe peaKLuu.
JlenaTh BBIBOJIBI U3
pe3yIbTaTOB OIBITOB.
CocraBnsath GopmyJibl
OKCHUJIOB. YYacCTBOBAaTh B
00CYXICHUH
pe3ynbTaToB.
Kiaccudumupoars
BEILIECTBA 10 COCTABY U
corictBaM. COCTaBIATh
(bOpMyITBI OKCHIOB,
KHCJIOT, OCHOBAaHHH ,
coJiel. XapakTepru3oBaTh
COCTaB U CBOMCTBA
BEIIESCTB OCHOBHEIX
KJ1aCCOB
HEOPTraHUYeCKUX
COEeIUHEHUN.
3anuceIBaTh
MpOCTEHIINe ypaBHEHUS.

Paznen 2. Tleproauueckuii 3aK0H ¥ IEPUOTNYECKasi CHCTEMa XUMUYeCcKuX d1emeHnToB JI. 1.

MeHnpeneesa. CTpOCHI/Ie atoma. 74acos.

[Tepronnueckuii 3aKOH 1
NepUoINYECcKasi cucTeMa
XUMHUYECKHUX AJIEMEHTOB
JI.1. MenaeneeBa.
Crpoenue atoma. CoctaB
ATOMHBIX sJIEP.
DNeKTpoHHas 000JI0YKa
aTtomoB. [leproanueckas
cucTeMa Kak
€CTECTBEHHO- Hay4yHas
KJ1acCUpUKalus
3JIEMEHTOB.

Knaccugukanus XuMHUECKHUX 3JIEMEHTOB.
[TonsiTvie 0 rpynnax CXOIHBIX JIEMEHTOB
Ilepnonnueckuit 3akoH /1. 1. Menneneesa.
[Tepuonuueckas TabnaMLIa XUMUYECKUX
AIIEMEHTOB — KOpoTKas opma A u b-
I'pynnsl v nepuobl.

Crpoenue atoma. CocTaB aTOMHBIX sIJIED.
OnexTpoHsl. M30Tonbl. XuMuueckni
AIIEMEHT.

PacnoniosxeHne 3J€KTpOHOB 110 YPOBHSIM.
CoBpemenHast popMyIHpoOBKa
NEPUOANYECKOT0 3aKOHA.

3Ha4YeHHE NTEPUOANIECKOrO 3aKOHA.
JlocTxkeHus Meneneena.

[ToBTOpeHne u 06001IeHUE IO TEME.
ITeproanuecknii 3aKOH U EPUOANYECKAS
cUCTeMa XUMHUYecKux annemenTos /1. 1.
MenneneeBa. CTpoeHue aroma.
JeMmoHcTpanmy.

PU3NYECKUE CBOMCTBA IIEIIOYHBIX
MeTaJUI0B. B3anMonelcTeie OKCHI0B
HaTpus, Maruus , pocdopa , cepbl ¢ BOJOH,
HCCJIEJOBAHKUE CBOMCTB MPOMYKTOB.
B3anmoneiicTBre HaTpUs U KaJIus ¢ BOJOM.
dusnyecKre CBONCTBA raJOrCHOB.
B3anmoneiicTBre alFOMUHUS C XJIOPOM U

Knaccudpunuposats
W3YYECHHBIE XUMUYECKUE
JJIEMEHTHI U UX
coequHeHus. CpaBHUTH
CBOICTBA BEIIECTB,
MPUHATISKAITUX K
Pa3HBIM KJIaccaM,
XUMHYECKHUE HIIEMEHTHI
Pa3HBIX TPYIIIL.
YcTaHaBnuBaTh BHYTPU-
1 MEXKIIPEAMETHBIC
cBsi3u. PopMyTUPOBATH
MEPUOINYECKUI 3aKOH
J.1. MenneneeBa u
PacKpbIBaTh €ro CMBICIT.
XapakTepu3oBarh
CIpyKTYpy
MEePUOIUYECKON
Tabiunel. Pasnmnuars
nepuosl, A- u b-
rpynibl. OOBACHITH
(bu3HYECKUN CMBICT
MOPSAIKOBOTO HOMEpa
XUMHUYECKOT0 3JIEMEHTA,
HOMEPOB TPYIIIbI U
neproja, K KOTOPbIM




HOIOM.

AJIEMEHT NPUHAIIEKUT B
IIEPUOIUYECKON CUCTEME
J.U. Menueneena;
3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB
3JIEMEHTOB B IIpeAenax
MaJibIX [IEPUOJIOB U A-
rpynit. @opMyIHpoBaTh
onpeaeIeHUs] NOHATHI
«XHUMHUYECKUM IIEMEHTY,
«TOPSAAKOBBIA HOMEP,
«MacCcOBOE YUCIIOY,
«HU30TOIBI»,
«OTHOCHTEJIbHAA
aTOMHasi Maccay,
«QJIEKTPOHHAsA
000JI0UKaY,
«QJIEKTPOHHBIN CIOW».
Onpenenarp ynucio
MIPOTOHOB, HEUTPOHOB,
3JIEKTPOHOB Y aTOMOB
XUMHUYECKUX IJIEMEHTOB,
UCIIONb3Ys
MEPUOINYECKYIO
tabnuity. CocTaBisaTh
CXEMBI CTPOCHHSI aTOMOB
nepBbix 20 371EMEHTOB
MEPUOINYECKOMN
CUCTEMBI 3JIEMEHTOB.
JlenaTh yMO3aKIIOUCHUE
0 XapakTepe U3MEHEHUs
CBOWCTB XMMHUYECKUX
3JIEMEHTOB C
YBEIIMYCHUEM 3apsiI0B
ATOMHBIX SIJED.
Uccnenosath cBOMCTBA
M3y4aeMBbIX BELIECTB.
Ha6mronate ¢pusmveckue
U XUMUYECKHUE
MPEBPAILICHUS
M3y4aEeMBbIX BEIIECTB.

Pazpen 3

. CtpoeHue BemiecTB. XUMHUECKast CBSI3b ./ 4aCOB.

XuMudeckas CBSI3b. BUIbI

xuMudeckon cBsa3u. CTeneHb

OKHCJICHHSA JJICMCHTOB.

DIIeKTPOOTPUIIATETLHOCTh XUMHUYECKHUX
7 3JIEMEHTOB.

KOBAJICHTHBIE CBA3H.
HMonnas cBsa3b.
BaHeHTHOCTB " CTCIICHBb OKHMCJICHUS.

OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITCHBHBIG
peaKIuu.
[ToBTOpEeHHE 1 0000IIEHUE TIO TEME.

KoBanenTtHas cBa3b. [lonspHas u HenonsipHas

IIpaBuna onpeneneHus CTENEHEH OKUCICHUS.

dopMynHupoBaTh
OIpeleICHUS
CBSI3U:
KOBaJICHTHAs
HENoJIsIpHas,
KOBaJICHTHAs
HOJIIpHAas,
VOHHAs.
DIIEKTPOOTpHUIIA-
TEIBHOCTD.




[Tepuoanueckuii 3akoH . CTpoeHHE aTOMA.

CrtpoeHnue BemecTna.

JeMmoHcTpanumu.

ComnocraBnenue (HU3NKO-XUMHUECKUX
CBOICTB COEIMHEHUN C KOBAJICHTHBIMH U
WOHHBIMU CBSI3SIMH.

[ToaroToBKa K KOHTPOJILHOM padoTe.
['ogoBas aTTecraninoHHas padora

Onpenensarb TUI
CBSI3U B
COEIMHEHUAX U
CTEIIEHb
OKHCJICHHS.
CocTaBisITh
dbopMyIIBI 1O
CTEIIEHU
OKHCJICHHS.
YcranaBiuBaTh
BHYTpH- U
MEXIPEAMETHBIC
CBSI3H.
CocTaBisiTh
CpPaBHUTEJIbHBIC U
o0oObmaronye
TaOIUIBI, CXEMBL.

9 xiacc.

Paznen 1. MHoroo6pasue XuMHUeCKUX peakiuid. 15 gyacos

Knaccuduxanus xumuueckux | 6 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE Knaccugpunuposars
peakuui—peakuuu peakuuu. Peakiuu coenuHenus, XUMHUYECKHE
COCIMHEHMS, 3aMEILEHUS, pa3iokKeHus], 3aMelIeHHs] U 0OMEHa C peakuuu.
pasJiokeHus, oOMeHa. TOYKH 3PEHUS OKUCIICHUS U [IpuBonuTs
OxucnauTenpHo- BOCCTaHOBJICHHUS. IPUMEPHI peaKkIuil
BOCCTAaHOBUTEIJIBHBIE PEAKIIHH. TennoBoil 3¢ (heKkT XUMUYECKUX peakuid. | Ka)kaoro THIa.
DK30- U SHIOTEPMUYECKUE DK30- U SHJIOTEPMUYECKUE PEAKLIUH. Pacno3naBats
peakuuu. OOpaTtumbie U CKOpOCTbh XMMUYECKHUX PEAKIIUM. OKHUCJIUTEIBHO-
HeoOpaTUMBbIE peaKlInH. IIpencraBnenus o kaTanuse. BOCCTAaHOBUTEJIbHBIE
OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH. peaxkuu.
[ToHsiTHE O XUMUYECKOM PaBHOBECHHU. Onpenenstsb
JlemoHcTpanuu. OKHUCJIUTETD U
[Tpumeprl DK30- U SHAOTEPMUUYECKUX BOCCTAHOBUTEb.
peaxuuu. B3anmoaencTere HUHKa C Habmonates u
COJIIHOW M YKCYCHOM KHCIJIOTOM. ONMCHIBATh PEAKIUU.
B3aumopeiicTBue rpaHyIMpOBaHHOTO Hccnenosath
LIMHKA U TBUIN C KUCIIOTOM. YCIIOBHS
B3aumopeiicTBue okcruaa MeIu C CEpHOI BIIMSIOLINE HA
KHMCJIOTOM pa3HOW KOHLIEHTPALUH IIpU CKOpOCTb.
pa3HBIX TEMIIEpaTypax. [IpoBoauTh
PacueTnsbie 3anaun. Berancnenus mo IPYIIIOBBIE
TEPMOXUMHUYECKUM YPAaBHEHUSIM. HaOJIr0IeHUS BO
IIpakTuyeckas padora 1. Nsyuenue BpeMsl
BIIUSIHUS YCIIOBUM, BIMSIOIINE HA JEMOHCTPALMOHHBIX
IIPOBE/ICHUE PEAKIIUI U €€ CKOPOCTb. OTIBITOB.
XUMHUYECKUE PEAKIINU B 9 CyIHOCTh MPOoILIECcCa ANEKTPOTUTHUECKON O0600mare
BOJIHBIX pacTBOpax. JUCCOLIMALINY. 3HAHUS O pacTBOPAx.
DIIEKTPOIUTHYECKAS Juccoumanus KuciaoT, ocHoBaH# u cosieil. | [IpoBoauth
nucconuanus. Peakinumn CnaOble ¥ CUIIbHBIC 3IEKTPOJIHTHI. HaOJIroIeHUs 32
HMOHHOT0 OOMEHA U YCIIOBUS UX Crenenp aucconuanym. IOBEICHUEM
IPOTEKaHUS. Peakiiun moHHOro oOMEHa M YCIIOBHSI UX | BemecTs B




MPOTEKAHUS.

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCAMHEHUH.

['maponus coneit. O6o0LIIEHNE TTO TEMaM.
Knaccudukanust XaMUUeCKHX PEaKIIHid.
DNIEKTPOAUTHYECKAs AUCCOLIMALIUS.

JeMoHcTpanuu.

HcnpiTanue pacTBOPOB BELLIECTB HA
3NEKTPONPOBOJUMOCTD. /[BUKEHNE HOHOB
B JIEKTPUYECKOM TOKE.
JlaboparopHbie onbITH. Peakiun
MOHHOT'O OOMEHa MEXKy pacTBOpaMu
AJIEKTPOJIUTOB.

ITpakTnueckas padora 2. Pemenue
AKCIIEPUMEHTAJIbHBIX 3324 10 TEME
«CBoMHCTBa KHCIOT, OCHOBAHMH, colel
KaK 3JIEKTPOJIUTOBY

pacTBopax, 3a
XAMHYECKUMHU
peaKIusIMHU B
pacTBopax.
DopmyIUpPOBATH
onpeeaeHus
DIIEKTPOJIMTHYECKAS
JIICCOIHAIHS.
3JICKTPOJIUT U
HEAJICKTPOJIUT.
HUccaenosats
CBOMCTBA pacTBOPOB
3JICKTPOJIUTOB.
CoburoiaTh npaBuia
TEXHUKU
0€30I1aCHOCTH.
IIpoBonuTth
TPYIIIOBBIE
HAOJIFOIEHUS BO
BpeMs
JIEMOHCTPAITMOHHBIX
onbITOB. OOBICHITH
CYILIHOCTb pPeaKIuit
HOHHOI'0 OOMEHa.
CocTaBisaTh HOHHBIE

YpaBHEHUS pEeaKIuil.
Paznen 2. Muoroo6pa3sue Bemiects. 43 yaca.
Hewmerannsl. O0mias 5 ITonoxxeHue rajJoreHoB B TaOIUIE U OOBACHATD
XapaKTEpUCTHKA HEMETAIUIOB. cTpoeHue ux aroMoB. CBOWCTBA U 3aKOHOMEPHOCTH

3aKOHOMepHOCTI/I HN3MCHCHHUA B

NIEPHOIax U IPyIIax

bU3NYECKUX U XUMHUECKUX
CBOMCTB ITPOCTHIX BEUIECTB ,
BBICIIMX OKCHJIOB U KHUCIIOT,
00pa3oBaHHBIX HEMETAIIAMU2

U 3 nepuoaoB
I"anoreHsr.

nonydyeHue. [IpumeneHue ragsoreHos.
Xmop. CroiictBa. [Ipumenenue xopa.
XnopoBogopoa. Ilonyuenue u cBoricTsa.
ConsiHast KUCIIOTA B €€ COJIH.
JemoncTpanuu. Pusndyeckue u
XUMHYECKHE CBONCTBA rajOTCHOB.
[Tonyyenue xs10poBOOPOAA U
PacTBOPEHHE €T0 B BOJIE.

JIaboparopHble onbITHL. BeITecHEeHUE ra-
JIOTEHOB JPYT IPYTrOM U3 pacTBOpa UX
COCIUHEHMI.

[IpakTuueckas pabora 3. [Tomyuenue
COJITHOM KHCJIOTHI M €€ CBOMCTBA.

W3MEHEHMS CBOMCTB
HEMETAJIJIOB B
nepuoiax u a-
rpynmax.Xapakrepu
30BaTh TaJOreHbI Ha
OCHOBE UX
ITOJIOKEHHS B
CHCTEME
Menneneena u
0COOEHHOCTEH
CTPOCHHUS.
OO0BACHITD
3aKOHOMEPHOCTHU
H3MEHEHHS CBOMCTB
raJIoreHOB 110
rnepuoay u B A-
rpynmnax.OnuceBaTh
CBOMCTBA BEIIECTB B
X0J1€ SKCIIEPUMEHTA.
ColmronaTh TEXHUKY
0e30IMacHOCTH.
Pacno3naBartn
OTMBITHBIM ITyTEM




COJISTHYIO KUCJIOTY U
€¢ COJIH.
Hcnons3oBaTh
npruoOpeTeHHbIE
3HAHUS B )KU3HH.
Breraucnars
MacCOBYIO JIOJIIO
BCIIICCTBA B
pacTBope.

Kucnopon u cepa

[TonoxkeHue KUCIOPO/Ia U CEPHI B
MEPUOIUYECKON CUCTEME XUMUYECKUX
AJIEMEHTOB, CTPOEHUEM HX aTOMOB.
AmoTponusi cepsl.

CaoiictBa. [Ipumenenue cepsl..
CepoBoI0pO.T ¥ CYIIb(UIEL.

Oxkcun cepri(1Y). CepHucras Kkuciora u
€e COJIN.

Oxkcup cepsl (Y1). Cepnast Kuciora u ee
COJIN.

OxkucnuTenbHble CBONCTBA
KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
Pemmenne pacueTHbIX 3a7a4.
JeMoHncTpanuu.

AnnoTponHbie MOIU(UKALIMY CEPBHI.
O06pa3iibl cyabhuIoB U Cyab(aToB.
PacuerHble 3a1aun. Beruucnenue mo

ypaBHEHUSM MacChl, 00beMa U KOJIMYECTBA

BEIleCTBa [0 Macce, 00beMy U
KOJIMYECTBY BEUIECTBA, COACPIKAIIETO
JIOJIIO TIPUMECEH.

[TpakTnueckas padota 4. Pemenue
AKCTIEPUMEHTAIBHBIX 337124 TI0 TeMe
«Kucnopon u cepay.

XapakTepu3oBaTh
JIEMEHTHI 6 TPYIIIBI
Ha OCHOBE UX
MTOJIOKEHUS B
cucreme. OOBICHATH
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
HEMETAJIJIOB B
nepuojax u A-
rpymnmnax
XapakTepru3oBaTh
AJIOTPOITHIO
KHCIIOPOJIa ¥ CEPBI
KaK MPUIHHY
MHOT000pa3us
BEIICCTB. .
OnuceiBaTh
CBOICTBA BEIICCTB B
X0/JIe DKCIIEPUMEHTA.
Cobnto1aTh TEXHUKY
0e30IMacHOCTH.
Onpenenstsb
MPUHA]JICKHOCTD
BEIIIECTB K
onpeaeIeHHOMY
KJIaccy.
CorocTaBisaTh
CBOMCTBaA
pa30aBICHHON U
KOHIIEHTPHUPOBAHHO
1 CEpHOW KUCIOTBHI.
3anuceIBaTh
ypaBHEHUS B
MOHHOM BHJIE.
Pacno3uasartn
OTIBITHBIM TTyTEM
CEPHYIO KUCIIOTY U
€¢ COJIH.
Hcnons3oBarh
npuoOpeTeHHbIe
3HAHHUS W YMCHHS B
[IPaKTUYECKON
IEeATEIBHOCTH U




IIOBCEIHEBHOM
JKHM3HH C LICIIBIO
0€e3011aCHOTIO
oOpareHus ¢
BEIIESCTBAMU U
DKOJIOTHYCCKHU
rPaMOTHOTO
IIOBEJICHUS B
OKpY>Karolleu cpene.
Breraucnars mo
YpaBHEHUSM Maccy ,
00bEM U KOJIUYECTBO
BEIIEeCTBA 10 Macce ,
o0bemy u
KOJIMYECTBY
BEIICCTBA,
COJIEpKAIIEeTo 00
IIpUMecen.
I'oToBUTH
KOMITbIOTEPHBIC
MIPE3CHTAIIUH 10
TEME.

A3zot u pocdop.

[Tonoxenne azora u Gocdopa B
HEPUOJINYECKON CUCTEME XUMUYECKUX
AIIEMEHTOB, CTPOEHUE UX aTOMOB. A30T,
CBOWCTBA U IMPUMEHEHHE.
Ammuak. Ouzndeckne 1 XUMHYECKHE
CBOICTBA aMMHaKa, MOJIyuyeHHe,
pUMEHEeHHE

Conu aMMOHUSL.
A3zotHas kuciora. CTpoeHHe MOJIEKYIIbI.
CoiicTBa pa30aBiIeHHOMN a30THON
KHUCIIOTBHI.
CBolicTBa KOHLEHTPUPOBAHHOM a30THOMN
KHCIIOTBI.
Conu a30THOM KUCIIOTBI. A30THBIE
ya00peHusl.
docdop. Amnorponus pocdopa. cBoiicTa
docdopa.
Oxkcun docdopa (V). Oprodocdophnas
KucioTa u ee cosu. PochopHbie
yI0OpeHusl.

JeMmoHcTpanuy.
[Tony4yenune aMmMuaka U pacCTBOPEHHUE €T0 B
Bosie. OOpas1bl NPUPOIHBIX HUTPATOB U
docdaros.
JlaGopaTtopHsie onbIThl. B3anmoseiictBue
COJIE aMMOHHS CO ILIEJIOYAMH.
[IpakTrueckue padora 5. [lomydenue
aMMHAKa ¥ U3Y4YECHHE €r0 CBOWCTB.

XapakTepru3oBaTh
3JIEMEHTHI 5 TPYIIIbI
Ha OCHOBE UX
MOJIO’KEHUS B
cucreme. OOBSCHATD
3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB
HEMETAIIJIOB B
nepuogax u A-
rpymnmnax
XapakTepru3oBaTh
AIIOTPOTIHIO a30Ta
u ocdopa kak
NPUYUHY
MHOT000pa3us
BEIIECTB.
OnuceIBaTh
CBOICTBa BEIIECTB B
X0JI€ SKCTICPUMEHTA.
Cobmroate TEXHUKY
0€30macHOCTH.
Onpenensrsb
MPUHAJIC)KHOCTh
BEIECTB K
oTpeieIEHHOMY
KJIaccy.
ComnocTraBisTh
CBONCTBA
pa30aBICHHON U
KOHIICHTPHUPOBAHHO




M a30THOM KHCJIOTEHI.
3anuceIBaTh
YpaBHEHUS B
HOHHOM BHJIC.
Pacno3nasarts
OTBITHBIM ITyTEM
aMMHaK, pacTBOPBI
KHCIIOT U BX COJIH.
Hcmons3oBaTh
npruoOpeTeHHbIE
3HAHUS U YMCHUS B
MPAKTUYECKOU
IEeATEIbHOCTH U
IMOBCEAHEBHOM
’KM3HH C LIEIBIO
0e3011acHOTO
oOparieHus ¢
BEIISCTBAMM U
JKOIOTHYECKU
rPaMOTHOTO
IIOBEJECHHS B
OKpYy>Karollen cpefie.
Breruucnars
MacCOBYIO JIOJTIO
BEIIICCTBA B
pactBope. ['0TOBUTH
KOMITbIOTEPHBIE
MIPE3EHTAIUU 10
TeME.

Yrnepoa u KpeMHHUA.

[TonoxeHnue yriaepoaa u KpEMHUS B
NepPUOANYECKON CUCTEME, CTPOCHUE UX
aTOMOB. AIIJIOTPOIIHbIE MOAU(PUKAIIUN
yriepoaa.

XHUMHUYECKUE CBOMCTBA YIIepoaa.
AncopOuust.

VYrapHslii ra3, cBoiictsa u puznonornyec-
KO€ JICCTBHE HA OPTaHU3M.

VYriexkuciblii ra3, yroibHasi KUCIIOTa U €€
conu. Kpyrosopot yriepojia B mpupo/ie.
Kpemnwnii u ero coegunenusi. CTekno.
IlemenT.

O6o6menue o Teme « Hemeramisiy.
Hemonctpanu. Moaenun
KPUCTAJUTMYECKUX PELIETOK anmasa u
rpadura. Obpa3ibl NPUPOTHBIX
KapOOHATOB M CUJIMKATOB.
JlabopaTtopubie onbIThl. KauecTBeHHas
peaxius Ha YTIIeKHUCIbIN ra3 U KapOoHar-
HOH.

Pacuetnrble 3agauyn. Beraucienue mo
YpaBHEHHSIM Macchbl, 00beMa M KOJIMYEeCTBA

XapakTepus3oBaTh
3JIEMEHTHI 4 TPYIIIbI
Ha OCHOBE HX
MTOJIOKEHUS B
cucreme. OOBICHATH
3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
HEMETAJUIOB B
nepuogax u A-
rpymmax
XapakTepus3oBathb
AIUTOTPOTTHIO
yriaepojaa Kaxk
MIPUYHHY
MHOT000pa3us
BEIIIECTB. .
OnuceiBaTh
CBOMCTBA BEIIECTB B
X0/J1e IKCIIEPUMEHTA.
ColmronaTh TEXHUKY
0e30IMacHOCTH.
Onpenenars
MPUHAJICKHOCTh




BEIIIECTBA 10 Macce, 00beMy U
KOJIMYECTBY BEIIECTBA, COJIEPKAILIETO
JIOJTIO IPUMECEH.

[TpakTudeckas padota 6. [lomyuenue
OKCHJIa yIiiepo/ia U U3yuYeHHUe ero
cBoiicTB. Pacrio3naBanue kapOOHATOB.

BEIIECTB K
ONpEeIETICHHOMY
kiaccy. JlokaspiBaTh
KHUCJIOTHBIM
XapakTep BBICIINX
OKCHJIOB yTJepoaa 1
KpEMHHUS.
3anuceIBaTh
ypaBHEHHUS B
HOHHOM BH/IC.
Pacno3nasartn
OTBITHBIM ITyTEM
YIJIEKUCIIBIN Ta3 U
KapOOHAT-HOHBI.
Hcnonn3oBarh
IpuoOpeTEeHHbIE
3HaHUS U YMEHUS B
MPAKTUYECKOU
JIeSITENLHOCTH U
IMOBCEAHEBHOM
JKH3HH C LIENBIO
0e3011acHOTO
oOpareHus ¢
BEIISCTBAMU U
9KOJIOTHYCCKHU
rPaMOTHOTO
MIOBEJICHUS B
OKpY>Karollen cpene.
Breraucnsars no
YpaBHEHUSIM Maccy,
00BEM U KOJIMYECTBO
BEIISCTBA IO Macce ,
o0beMy U
KOJIUYECTBY
BCIICCTBA,
COJIEpPXKAIIETO J0II0
[IpuMecen.
T'oToBUTHL
KOMITbIOTEPHBIE
TIPE3CHTAINH

MeTtamisl.

OO11as XxapakTepuCTUKA.
[llenounbie METATIBI.
[llenoyHo3eMEIbHEIC METAJIIbI
Amomunuii. XKeneso.

[TonoxeHne MeTamioB B IEPUOIUIECKOMN
CHCTeME XMMHUYECKUX dmemMeHToB []. .
MenneneeBa. Merannnueckas CBS3b.
dusnyeckue cBoiicTBa MeTaniaoB. CIIaBhl
METaJIOB.

Haxoxnenne MeTanioB B IpUpoe U
o0111e crocoOb! UX MOTY4YEHUs.
XUMHAYECKHE CBOMCTBA METAJUIOB. Psan
aKTHBHOCTH METAJJIOB.

[llenounbsie Metamnbl. HaxoxaeHue B
npupoje. uznyeckne U XUMUYECKUE
CBOMCTBA.

XapakTepus3oBaTh
METAJIJIbI Ha OCHOBE
X MOJ0KEHUS B
cucreme. OOBACHITD
3aKOHOMEPHOCTHU
H3MEHEHUS CBOMCTB
METAJIOB B
nepuoaax u A-
rpyIax.
HUccaenoBaTth
CBOMCTBaA
M3y4aeMbIX




OKCcHUABI U THAPOKCHUIBI METOUHBIX
MeTaJUIOB. [IprMeHEH e IETOYHBIX
MeTamioB. 51. Illenouno3zemenbHbIC
Metaiuibl. Haxoxxnenue B npupoe.
Kanapuuii u ero coenunenus. JKecTKocThb
BOJIBI ¥ CITIOCOOBI €€ YCTPAHCHHUS
AmoMunuii. HaxoxaeHnue B npupoze.
CBOMCTRBA aTIOMUHUS.

AMQOTEpHOCTh OKCH/IA ¥ THIPOKCHIA
ATIOMUHUSL.

Kenezo. HaxoxaeHue B npupoze.
CBOICTBA XKeJe3a.

CoenvHeHus xelesa.

JlemoHcTpauuy. 3HaKOMCTBO €
oOpasramMu BaXHEHIITNX COJICH HATpus,
KaJIusl, MPUPOIHBIX COSAMHEHUN KaJbIIUs,
pyJIamu xeses3a, COeAUHEHUSIMU
amoMuHUs. B3aumoecTBrE MIeIOYHbIX,
IIEJI0YHO3EMEIIbHBIX METAJIIOB U
amroMUHUS ¢ Bogou. C)KUraHue jKele3a B
KHCIJIOPOJIE U XJIOpE.

JlaGopaTtopubie onbITh. M3ydenue
00pa3noB MeTa/uioB. B3aumoelicTBue
METaJJIOB C PACTBOPAMHU COJICH.
O3HaKOMJIEHHE CO CBOMCTBAMH U
MIpEeBpaIICHUSIMU KapOOHATOB U
ruzipokap6onaros. [lonyyenue
TUAPOKCHIIA ATFOMUHUS U
B3aMMOJIEUCTBUE €T0 C KUCIOTaMH U
miesnioyamu. KauecTBeHHbIE peakIuy Ha
xkenesa (I1) u sxenesa(1ll) Pacuetnsie
3a/1auu. Beraucienue o ypaBHEHUSIM
Macchl, 00beMa M KOJIMYECTBa BEIIECTBA
o Macce, 00beMy U KOJIMYECTBY

BCIIECTBA, COACPKALICTO JOJIHO HpHMeCCﬁ.

[TpakTnueckas pabota 7. Pemenue
HKCIEPUMEHTAIBHBIX 337124 110 TeMe
«MeTaJuThl U UX COCMHEHHS.

BEIICCTB.
OOBACHITD
3aBHCHMOCTD
buznuecKux
CBOMCTB OT BUIA
cBs3u. HaOmrogate u
OTHUCBIBATh PEAKIIUN
C IIOMOIIBIO SA3bIKA
xumun. OIMKUCHIBATH
CBOICTBA BEIIICCTB
Ha OCHOBE
HaOJII0IEHUH 3a MX
MIPEBPAIICHUSAMHU.
JlokasbIBaTh
aM(dOoTepHBI
XapakTep OKCHJIOB U
THAPOKCHJIOB
AOMHUHAS U
xkene3a. CpaBHUBATh
OTHOIIICHUE
U3y4aeMbIX
METaJJIOB K OKCHJIOB
K Bojie. CpaBHHMBaTh
OTHOIIICHHUE
THUAPOKCHIOB
HATPUS U KaJus,
KaJIbLHUA U
ATFOMUHUS K
pacTBOpam KHUCIOT U
IICIIOYCH.
Pacmno3naBats
OTIBITHBIM ITyTEM
TUAPOKCHU/I-UOHBI,
HOHBI JKeye3a-2 u
Kenesa-3.
Co0mroaTh TEXHUKY
0e30IMacHOCTH.
OcymecTBIIsITh
peakuuu,
TTOATBEPIKIAIOIIHE
TeHETUYECKYIO CBSA3b
MEXTY
COCAUHCHHSIMH.
[Iporuo3upoBats
CBOMCTBaA
HEU3YYCHHBIX
DJIEMEHTOB U UX
COCTMHEHUN Ha
OCHOBE 3HAaHHUH O
MEePUOTUIECKOM
3aKOHE.

3anuceIBaTh




ypaBHEHUS B
MOHHOM BHJIC.
Hcnons3oBaTh
npruoOpeTeHHbIE
3HAHUS U YMCHUS B
MPAKTUYECKOU
IEeATEIbHOCTH U
MMOBCEAHEBHOI
JKM3HH C LIEIBIO
0e30ImacHoro
oOparieHus ¢
BEIICCTBAMM U
JKOIOTHYECKU
rPaMOTHOTO
IIOBEJECHHS B
OKpY>Kalollen cpenie.
Breraucnsars no
YpaBHEHUSIM Maccy ,
00BEM U KOJIMYECTBO
BEIIISCTBA 10 Macce ,
o0bemy u
KOJIUYECTBY
BEIIECTBA,
COJIepKAIIero OO
IpUMecen.

Paznen 3. Kpatkuii 0630p BaKHEWIINX OPraHUYECKUX BEUIECTB. 9 4acoB.

Oprannueckasi XMUMHSI.

9

Opranndeckast XuMus. YTIEBOIOPOABI.
[IpenenbHbIE YTIEBOIOPOIBIL.
HenpenenbHble yriieBogopoIbl.
[TpousBoHbIe yrieBo10poaoB. CIIUPTHL.
KapOonoBeie kucnotsl. CiiokHbIE 3QUPBHI.
Kupsr.

VYri1eBOabIL.

AMUHOKHCHOTHL. benku.

ITonumepst.

O06o0maromuii  ypok.

JemoncTpaunu. Moaenu MoJieKyn
OpraHWYeCKHUX COeMHEHU. ['opeHune
YIJIEBOAOPOAOB U OOHAPYKEHHE MPOTYKTOB
ux ropenus. llomydenne stunena.
KauecTBeHHBIE peaKIIMM Ha YTUJIEH.
PactBopenue stanona B Boze. PactBopenue
rimnepuHa B Boje. [lonydenue u cBoiicTsa
YKCYCHOM KHCIOTHI. MccienoBanre CBOMCTB
JKUPOB: PaCTBOPUMOCTH B BOJIE U
OpPraHUYECKUX PACTBOPUTEIISX.
KauecTBeHHBIE peaKIK Ha IVIIOKO3Y U
kpaxMmasl. O3HaKOMJIEHHE ¢ 00pa3namMu
W3JIEIUN U3 NTOJIMATUIIEHA, TOJIUIPONUIICHA.
HTorosas arrecralinoHHas paboTa

Hcnonp3oBarh
BHYTPH — U
MEXIPEIMETHBIE
CBSI3H.
CocTaBlIiTh
MOJIEKYJISIPHBIEC U
CTPYKTYpHBIE
bopMyIbl
YTJI€BOJOPOIOB.
Onpenenars
MPUHAJIEKHOCTh
K
ONpENIETIEHHOMY
KJ1accy
OpraHUYECKUX
COCTUHEHUN.
3anuceIBaTh
ypaBHEHUS
peakuuii
3aMeIlCHNS U
MPUCOEIUHEHHUS C
y4acTHEM
OpraHUYECKUX
COCTUHEHUN.
Hab6mromats




JIEMOHCTPUPYEMBI
€ OIIBITHL.
OmnuceIBaTh
CBOMCTBaA
H3y4aeMbIX
BECIIICCTB.
YyacTBOBaTh B
00CyXIeHUU
pe3yIbTaToOB
OIIBITOB.
[IpoBOaUTH
KaueCTBCHHBIC
peakIuu Ha
HEKOTOPbIE
BEIECTBA.
Ilonp30BaThCA
uHpopmanuen u3
Apyrux
HCTOYHHUKOB 1A
IIOJITOTOBKH
COOOILIEHUN.
T'oToBUTHL
KOMIThIOTEPHBIC
MPE3CHTALIUH.

Bcero: 136 gacos

ONMNCAHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-TEXHHUYECKOI'O

OBECIEYEHUS OBPA3OBATEJIBHOM JESATEJIBHOCTMH.

Crnucok 10NOJHUTENBHON JIUTEpaTyphl:

No
1.

HanmenoBanue n3nanuit
Xumus. Heopranmdeckas xumus. 8 kimacc: y4eOHUK s 00mIeoOpa3oBaTeNbHBIX
yupexaenunit/ I'.E Pymsutuc, @.I" ®enpaman.- 13- uzn., ucnp. - M.: [Ipocemenue

Xumus. Heopranndeckas xummus. Opranwdeckas xuMmus. 9 Kiacc: y4eOHUK IS
obmieoOpazoBarenbHbix yupexaenuit/ I'.E Pymutuc, ®.I' ®enpaman.- 13-e uza., ucmp. -
M.: [Ipoceemienue

I'apa H.H., T'abpyceBa H.M. Xumwmsa. 3agaunnk c "momomramkoM". 8-9 kmaccel, M.:
[Ipocsemenue, 2011 1.

OrneHka KadecTBa TMOJTOTOBKM BBITYCKHHKOB OCHOBHOM IIKOJBI MO XUMHH. MOCKBa «
Hpoday» -2007 t.

Xumus. KontposbHeie 1 ipoBepounsie padotsl. 8-9 kiacest / H.H.T'apa. — Ipocga, 2004.
I'MA 2014. Xumusa. 9 xnacc. ['ocynapcTBeHHass UTOroBasi arrectainus (B HOBOH (opme).
Tunoseie TectoBbie 3amanus/ A.C. Kopomenko, FO.H. Mensenes. — M.: M3narenscTBO
«Ox3amen», 2013. - (Cepus «'MA-. 9 k. TUNOBBIE TECTOBBIC 3aaHU)

7. Xumus. 9 xn./ P.I'. UBanoBa, A.C. Kopomenko, A.B. fnrykosa. —M.: [Ipoda,

Crucok nureparypbl JUIsl yUYUTeNs



OCHOBHas JINTepaTypa

1.

2.

3.

H.H, I'apa. [IporpamMbl 00111€00pa3oBaTeNIbHBIX yUpeKACHUN « XuMHUsA». MoCKBa
«IIpocsemenne»-2014 r.

H.H. I'apa. KonTponbsHbie 1 mpoBepouHbie padoThl 1o xumMuu 8-9 kimacc. MockBa «
Hpoda» -2012 r.

Kasepuna A.A. , Banosa P.I'. , Kopemenko A.C.. Xumus. [Junaktuyeckue
matepuaisl 8-9xi1. Mocksa «Bnamgoc»-2007 r.

OrneHka KauecTBa MOJTOTOBKU BBIITYCKHUKOB OCHOBHOM IIKOJIBI 110 XUMUU. MockBa
« Apodax» -2007 r.

Panmenkuit A.M. [unakthueckuii marepuan mo Xxumuu g 8-9 k. MockBa  «
IIpocemienune» -2002 r.

COopHUK 3a/1a4 Uil IPOBEECHUSI YCTHOTO HK3aMEHa M0 XMMHH 32 KypC OCHOBHOM
mkoutbl. 9 kimace- Mocksa « JIpoda»-2001 r.

Crenmun  B.JI. , Anux6epoBa JI.FO. 3anumarenshble 3aqaHus U 3QPeKTUBHBIC
OIBITHI 110 XuMuH. MockBa « JIpoda»-2008 r.

Ilepeuens yughposvix ungpopmayuonnvix pecypcoe Hnmepnema:
http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/eqgeh alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

http://www.zavuch.info/methodlib/134/

http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

www.olimpmgou.narod.ru.

http://mirhim.ucoz.ru/index/khimija 8 3/0-41
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http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
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http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://keramikos.ru/table.php?ap=table1000405
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

MaTepI/IaJIbHO-TeXHI/I‘IeCKaSI 00€eCIeYeHHOCTD npernoaaBaHvd NpcamMeTa XuMusa Ha YpOBHC OCHOBHOTI'O

oOmero o6pa3oBaHusI:

NudopmanuonHsbie Texunueck | JIpyroe MarepuabLHO-

cpeacTBa ue TeXHHYeCcKoe
cpelacTBa obecrnevyeHune

ONEKTPOHHBIE OnextpoHH | IleyaTHble mocodus.

HPUIOKEHUS ast 10cKa. 1. KpyroBoport BemiecTB B IPUPOJIE.

1. «BupryanbHas [Tepconans | 2. JlabopaTopHOE 000pyI0BaHNE U OOpAIICHUE C HHIM.
XUMHUYECKast HBIN 3.Ilepmoanueckast  cucreMa  XUMHUYeCKMX  3nemeHtoB  J[.M.
maboparopuss — 8 | KOMIIBIOTED Menneneesa.
kiacc»-2002 r. Mynbtumen | 4. IIopTpeThbl BBIIAIOMIUXCS XUMUKOB.

2. «BupryanbHas UHHBINA 5. Tabau1e! mo xumuu Jyis 8-9 kinaccos.

XUMHUYECKast npoektop. | 6. Tabmuisl O MeTaTypruu.
naboparopus -9 | nmpuHTEp. 7. Tabuu1pl 1O XUMHYECKUM [TPOU3BOICTBAM.

kiacen- 2002 r.

3. « OTKpbITast XUMHSI»-
2005 .

4. « XuUMUS UL BCEX))-
2004r.

5. « OTKpbITast XUMUSIN-
2003r.

6. « Xumus- 8 ximaccy-
2002r.

7. « Bupryanbnas
nabopatopus-8-11
kaace»- 2004r.

8. « XuMmus a1 Bcex.
Pemenne 3agau»-
2004 r.

9. « Xumus — 0a30BbIi
Kypc» 8-9  kiace-
2005r.

10. Xumwus.
MynbsTumeauitHoe
yuyebHoe mocobue-4
nucka-2004r.

11. DnexTpoHHBIE

TIPUIIOKCHUS K
yueOHUKaM
12. Pyn3utnc IE.«

Xumusa» 8 Kimacc«
Xnmusa»- 9 xnacc
ONEKTPOHHBIE
MIPHIIOKEHUS K XKYPHATY
« XAMUS B HIKOJIEY»
1. « CnupThl: OIB32 U
Bpem»- 2011r.
2. « Cnagkas >KU3HB»-
2011r.
3. « Tuner
XAMHYECKHUX
peakuuiin-2011r.

4. « CKopocTh

IpuHanIesKHOCTH IS ONBITOB
KomrutekT niist mmarenen U J0KeK 11 BEIECTB.
3aXKUMBI.

KoMIIeKT CTeKIISIHHBIX TPYOOK.
HaGop eprieii 111 MBITBS IOCYBI.
Hab6op nurerox.

CTynKu ¢ ecCTUKOM.

Turnm.

Yamku BeImapuTeIbHbIE.

Habop coenMHUTENBHBIX TPYOOK.
0. TpyOxu XJOpKaIbIHEBLIE.

1. [IpucniocobaeHus i CBepIIeHUs.
12. CToNMK MOabEMHBIH.

13. IlITatuBel 1a00paTOpHEIE.

14. llITaTuBe! 17151 TPOOUPOK.

15. Dkpanbl GpoHOBEIE.

16. ITanoyku CTEKISTHHBIE.

17. IIIumisl TUTENbHBIC

RBPRooo~NoO kWD P

ITocyna nemoHcTpanoHHas
Boposxka.

bropetka

Koa6s1 Konnueckue, 250Mi1.
Kom05! mnockogonusie, 250Mi1.
Kon6s1 kpyriogonusie, 250mit.
Boposkn.

MeHn3ypku.

CrakaHbl XUMHUYECKHE.

. HumuHapsL.

10. ITpoGupku.

11. Yamka KpucTauIM3allMOHHAS.
12. Dxcukatop.

13. KonOs1 MmepHBIE.

YueOHoe 000pyn0oBaHue
Kosutekuum.

1. AmroMuHUi.

2. Mertauibl 1 CIJIaBBI.

3. Habop meramnos.

4. Munepaibl ¥ TOPHbIE TOPO/IBI.

CoNOk~ WD




CTerI10 1 M3AeNIns U3 CTEKIIA.
Tonmnuso.

XAMUYECKHUX
peakuuii»- 2010r.
« IlpeseHTammm « YyT'YH U CTaJIb.

cratbsiM»- 2010 r. . Ilkana TBepaOCTH.

« OO1mme cBoiicTBay Mopaenn.

MetauioB» -2011r. Kpucrannnueckas peuierka aimMasa.
Kpucranmnmueckas pemerka rpadura.
Kpucrannnueckas peierka Marausi.
Kpucranamdeckas pemieTka HoBapeHHOU COJIH.

©~Nou

SAE A

CTEPKHSMH.
. Mogens 31ekTposn3epa.
IIpudopsl

Becsl ¢ pasHoBecamu.
l'azomerp.

o

YcTaHOoBKa HOHOOOMEHHASL IEMOHCTPALIMOHHAS.
Apeomerp.

bropetku.

[TpuGops! A71s TOTyYSHHS Ta30B.

CrniuproBkH 1a00paTOpHbIE

LN~ WNE

HaGop monenell aToMOB Uil COCTaBJICHUS MOJIEIEH MOJIEKYI CO

Ha60p JJIA OIIBITOB I10 XUMHUHU C SJICKTPUICCKHUM TOKOM.

KoMruiekcHbIl o1X0/1 K OLIEHKE 00pa30BaTeIbHbIX TOCTHKEHUHN peanu3yercs myTéM

1. onlenku TpEX TPymnm pe3yiabTAaTOB: MPEIMETHBIX, JUYHOCTHBIX, METANPEAMETHBIX (PEryIsTUBHBIX,

KOMMYHUKATHUBHBIX U ITO3HABATCIIbHBIX YHUBCPCAJIbHBIX y‘IC6HBIX ﬂeﬁCTBHﬁ);

2. WCIONB30BaHUS KOMIUIEKCA OIIGHOYHBIX TMpoleayp (CTapTOBOM, TEKyIIeH, TeMaTHUECKOMH,
IIPOMEKYTOUHOM) KaK OCHOBBI JIJIsl OLEHKH JAWHAMHUKH HWHIUBUAYaJIbHBIX 00pa30BaTeNbHBIX

JOCTUKEHUH (MHAMBUIYAIIHOTO IIpOrpecca) U AJisi UTOTOBOU OIICHKHU;

3. HCHOJIb30BaHUS KOHTEKCTHOU I/IH(I)OpMaI_II/II/I (06 0COOEHHOCTSAX yqalnuxcs, yCIOBHUAX U IMPOLECCE

oOyueHus U Ap.) JUIsl UHTEPIIPETALlMH ITOJYY€HHBIX PE3YJIbTaTOB;

4. WUcrioNb30BaHMS Pa3HOOOPA3HBIX METOAOB U (OPM OIEHKH, B3aWMHO JOMOJHSIOUIMX APYT Apyra
(cTaHIapTU3MPOBAHHBIX YCTHBIX U MUCBMEHHBIX pabOT, MPOEKTOB, MPAKTUYECKUX PadOT, CAMOOLIEHKH,

HaOIIOJICHUS U JIp.).

OCHOBHBIM OOBEKTOM CHCTEMBI OIICHKH, €€ conep;xaTeJleoﬁ )51 KpHTepHaﬂBHOﬁ Oazou BBICTYIIAIOT

TpeboBanuss PI'OC, KoTOpble KOHKPETH3UPYIOTCS B IUIAHUPYEMBIX pe3yibTaTax
y4aluMHUCs OCHOBHOM 00pa30BaTeIbHONM MPOTPaMMBI.

Cucrema OLIEHKH BKJIIOYAET NPOIeypbl BHYTPEHHEH U BHEITHEH OICHKHU.
BHyTpeHHsIs OlIEHKA BKIIIOYAET:

- CTapTOBYIO IMAarHOCTHUKY,

- TEKYIIYIO0 U TEMATUYECKYIO OLIEHKY,

- mopTonHo,

- BHYTPHILKOJIbHBI MOHUTOPHHT 00pa30BaTeIbHbBIX JOCTHKEHHH,

- MPOMEKYTOUYHYIO U UTOTOBYIO aTTECTALIUIO YUALTUXCSL.

K BHemHUM nporenypaM OTHOCSTCS:

- TOCYy/IapCTBEHHAsI UTOTOBasl aTTeCTaUs

- He3aBUCHMas OlIEHKa KauecTBa 00pa30BaHUs

OCBOCHU

- MOHUTOPHUHTOBBIE HCCIIEI0BAaHUS MYHHUIIUITAILHOTO, PETHOHATILHOTO U (heZiepaibHOro YpOBHEH.

OCHOBHBIM  00BEKTOM OLICHKK JIMYHOCTHBIX PC3YyJIbTATOB B OCHOBHOHM  IIIKOJIE

CILYKUT

c(hOpMUPOBAHHOCTh YHUBEPCATbHBIX YUEOHBIX EHCTBUH, BKIIIOUAEMBIX B CIEIYIOIINE TPH OCHOBHBIE

OJIOKA:
1. copMHUPOBAHHOCTH OCHOB TPAYKAAHCKON HACHTUYHOCTH JINYHOCTH;

2. cOPMHPOBAHHOCTH WHAWBUIYAIBbHON Y4eOHON CaMOCTOSATEIBHOCTH, BKIIIOUAsi yMEHUE CTPOUTH
AKU3HEHHbIE IPO(PECCHOHATIBHBIC IIAHBI C Y4€TOM KOHKPETHBIX MEPCIEKTUB COLUAIHOTO PA3BUTHS;




3. cOPMHPOBAHHOCTh COLMAIBHBIX KOMIIETCHIMH, BKJIIOYAsi I[EHHOCTHO-CMBICIOBBIE YCTAHOBKH H
MOpaJIbHbI€ HOPMBI, ONBIT COLIMATIBHBIX U MEXJIMYHOCTHBIX OTHOLIEHUH, IPAaBOCO3HAHNUE.
B cootserctBuM ¢ TpeboBanusmMu PI'OC nocTrmkeHne JUYHOCTHBIX PE3YJIbTaTOB HE BBHIHOCUTCS Ha
UTOrOBYIO OLICHKY Yy4YalllUXCsl, a SBJIAETCS IPEeIMETOM OLEHKH 3()PEKTUBHOCTH BOCIUTATEIHHO-
00pa3oBaTEeNbHON JIEATEIHHOCTH.
OCHOBHBIM OOBEKTOM U MPEIMETOM OLIEHKH METAIPEAMETHBIX PE3yIbTATOB SIBJISIOTCS:
1. cnocoOHOCTh M TOTOBHOCTh K OCBOCHHIO CHCTEMAaTHUYECKMX 3HAHHH, UX CaAMOCTOSTEILHOMY
IIOTIOJIHEHHIO, IEPEHOCY U MHTErpaluH;
2. ciocoOHOCTH padboTaTh ¢ MH(OPMALIHEH;
3. CIOCOOHOCTH K COTPYAHUUYECTBY U KOMMYHMKALIUU;
4. crmocoOHOCTh K PEIICHHIO JMYHOCTHO W COIMAJIbHO 3HAYMMBIX NMPOOJIEM U BOIUIOIICHHIO
HaWICHHBIX PELICHUI B IIPAKTUKY;
5. CIOCOOHOCTH U TOTOBHOCTH K ncnoib3oBanuto MK T B nensx oOyueHus U pa3BUTHS;
6. ClIOCOOHOCTH K CAMOOPIaHU3ALUH, CAMOPETYJISILMU U pedIIeKCUu.
OneHka  JOCTHXKEHHS ~ METalpeAMETHBIX  PE3yJbTaTOB  OCYLIECTBISETCA  aJAMHHHCTpaluen
00pa3oBaTeNbHON OPraHU3alMH B X0/1€ BHYTPUILIKOJIbHOIO MOHUTOPHHTA.
OcHOBHOW mpoLEeAypOoil UTOrOBOM OLIEHKHU JOCTHXKEHHS METAlpeAMETHBIX pe3yiIbTaToB SBISAETCA
3alUTa UTOIOBOTO WHAWBUYAIbHOTO ITPOEKTA.
WToroBoii mpoekT npeacTaBiseT co00H yueOHbIN MTPOEKT, BHITOJHAEMBIH YUalllUMCSl B paMKax OJIHOTO
WIA HECKOJbKMX YUYEOHBIX HPEIMETOB C LENbI0 IMPOJEMOHCTPUPOBATh CBOM JOCTM)KEHUS B
CaMOCTOSITETFHOM OCBOEHHH COJICpKaHMs M30paHHbIX 001acTeil 3HAHUN W/WJIH BHJIOB JIATEILHOCTH H
CIOCOOHOCTh HMPOEKTHPOBATH U OCYHIECTBIATH LIEJIECOO0Pa3HYI0 U Pe3yJbTaTUBHYIO JAEATEIbHOCTh
(yueOHO-1103HaBaTEIbHYI0, KOHCTPYKTOPCKYIO, COLIMATIbHYIO, XYA0KECTBEHHO-TBOPUYECKYIO, UHYIO).
Pe3ynpTaTom (IpOAYKTOM) IPOEKTHOM JAEATEIBHOCTH MOXKET ObITh JIH00ast U3 CIAEAYIOIUX padoT:
1. nucemenHas pabota (3cce, pedepar, aHaTUTHUECKUE MaTepHalibl, 0030pHbIE MaTE€pPHUAIIbl, OTYETHI O
MIPOBEAEHHBIX UCCIIEOBAHUSAX, CTEHOBBIN JJOKIAA U JIp.);
2. MaTepHuaIbHBII 00BEKT, MAKET;
3. OTY4€THBIE MaTepuaibl 1O COIUATBLHOMY HPOEKTY, KOTOphle MOTYT BKJIIOYATh KaK TEKCTbI, TaK W
MYJIbTUMEANIHBIE TPOAYKTHI.
OO6muM TpeboBaHMEM KO BceM padoTaMm sBISE€TCd HEOOXOIMMOCTb COOJIOJEHUS HOPM M TpaBUII
LUTUPOBAHUSA, CCBUIOK Ha pa3lW4yHble HMCTOYHUKU. B ciydae 3aMMCTBOBaHHS TEKCTa pPabOTHI
(nnmaruara) 0e3 yKka3aHMs CCbUIOK Ha UCTOYHHMK, ITPOEKT K 3alUTE HE I0IMYCKAETCS.
3amuTa IpoeKTa OCYUIECTBIIIETCS B MPOLIECCE CIIEUAIBHO OPraHU30BaHHON JEATEIBHOCTH KOMUCCUN
o0Opa3oBaTenbHON OpraHu3aluy WIM Ha THMHA3U4eCKOW KOH(EPEHIINH.
Pe3ynbrarel  BBINOJIHEHHS IPOEKTa OLICHUBAIOTCS 110 MTOraM PAacCMOTPEHHsS  KOMHUCCHUEN
MIPEJICTABJICHHOIO MPOJYKTa C KPaTKON MOSICHUTEIbHOW 3alHCKOW, Mpe3eHTalMu oO0ydarouierocs u
OT3bIBA PYKOBOAUTEIIS.
OneHka TNpPeaMETHBIX pPe3yJbTAaTOB MPEACTaBIseT COOONM OLEHKY JOCTHXKEHHS — y4allluxcs
IUIAHUPYEMBIX PE3YyJIbTaTOB IO OTAENIBHBIM IpeaMeraM. OLeHKa IPEIMETHBIX pPe3yIbTaTOB BEAETCS B
X0[€ TpOUEAYp TEKylEeHd, TEeMaTUYECKON, MPOMEXKYTOUHOM W HMTOTOBOM OILIEHKH, a TakKxXe
aZIMUHHUCTpanMeld o0pa3oBaTeNbHOW OpraHU3alMM B XOJE BHYTPHUILKOJBHOTO MOHHMTOPHUHTIA.
OCHOBHBIM IIpeIMETOM OLIEHKH B cooTBeTcTBUHU ¢ TpeboBaHusIMU PI'OC OO0 sBisieTcs ciocOOHOCTh
K peIIeHUI0 y4yeOHO-IT03HABATEIbHBIX U Y4E€OHO-NPAKTUUYECKUX 3a/1a4, OCHOBAHHBIX HAa M3y4aeMOM
y4eOHOM MaTtepHaje, C UCIOJIb30BaHUEM CIIOCOOOB JECHCTBHM, pElIEBAaHTHBIX COAEPIKAHUIO YUEOHBIX
MIPEeIMETOB.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NeliCTBUS

BeinmyckHUK HayduTCS:

* YUUTBIBATh Pa3HbIE MHEHMS U CTPEMHUTbCA K KOOPAMHALMU PpA3IMYHBIX MO3ULMHA B
COTPYJIHUYECTBE;

* (popmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, apPT'yMEHTHPOBATh U KOOPAUHUPOBATh €€
C TO3MLUSAMH TAapTHEPOB B COTPYJHHUYECTBE NPHU BHIPAOOTKE OOIIEr0 peIIeHHss B COBMECTHOU
NESTeNbHOCTH;



* YCTAaHABIMBATh U CPABHUBATh PA3HBIC TOYKHU 3PCHUS, MPEKAEC YeM MPUHUMATH PEIICHUS U
JienaTh BBIOOD;

* APryMEHTUPOBATh CBOIO TOYKY 3pEHHs, CIOPUTh M OTCTauBaTh CBOI TO3HIMIO HE
BpaKACOHBIM JIJIsI OIIIIOHEHTOB 00pa3oM;

* 33/1aBaTh BOIPOCHI, HEOOXOIUMBIC JUIsI OpPraHU3alMd COOCTBEHHOW JCSATCILHOCTH U
COTPYZHUYECTBA C MAPTHEPOM;

* OCYNIECTBIISITh B3aWMHBIA KOHTPOJh W OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIITb;

* aJICKBaTHO HMCIIOJIH30BATh PEUb JJIs IUTAHUPOBAHMSI U PETYIISIUU CBOCH JEATeIbHOCTH;

* aJICKBATHO KCIIOJIb30BaTh PEYEBBIC CPEICTBA Il PEUICHUS PAa3JUYHBIX KOMMYHHUKATHBHBIX
3a/a4, BIAJECTh YCTHOM W THCBMEHHOH pEuYbl0; CTPOUTh MOHOJOTHYECKOEC KOHTEKCTHOE
BBICKa3bIBaHUC,

* OPraHU30BBIBATh U IUIAHUPOBATH YU4EOHOE COTPYAHHUYECTBO C YUUTEIEM M CBEPCTHHUKAMH,
OIIPENeNIATh e ¥ (QYHKIIMK YYACTHUKOB, CIIOCOOBI B3aUMOJICHCTBHUS; INIAHUPOBATH OOIIHE CIIOCOOBI
paboTsr;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLICHKY JICUCTBUI MapTHEPA, yMETh yOeK1aTh,

* paboTaTh B TpyIle — yCTaHABIMBaTh pabOYUe OTHOIICHUS, YPPEKTHBHO COTPYIHHYATH U
CIOCOOCTBOBaTh MPOJYKTUBHOM KOOIIEPAlMU; UHTEIPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH
MPOYKTHBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHUKaTUBHOU pedIeKCHH;

* HCIIOJTh30BaTh aJICKBATHBIC SI3BIKOBBIC CPEACTBA JUISI OTOOPAKEHUS CBOMX YYBCTB, MBICIICH,
MOTHBOB M TOTPEOHOCTEHH;

* oToOpakath B peun (onucaHue, OOBSICHCHHE) COJEP)KaHUE COBEPIIACMBIX JICHCTBUI Kak B
(dbopmMe rpOMKOY COITUATU3UPOBAHHOM PeyH, TaK U B JOpME BHYTPEHHEH peun.

BoinyckHUK noayuum 603MOMCHOCIb HAYYUMbCA!

* yuumbleams U KOOPOUHUPOBAMb OMIUUHbIE OM COOCMEEHHOU NO3uyuu Opyeux nooei 6
compyoHudecmae;

* YUUMBIBAMb PA3HBLE MHEHUSL U UHMEPECHL U 0O0CHOBbIBANMb COOCMBEHHYIO NO3UYUIO,

* NOHUMAMb OMHOCUMENbHOCHb MHEHULl U NOOX0008 K peuleHuio npooiemol,

* NPOOYKMUBHO paA3peuiams KOHGIUKMbI HA OCHOGe Y4Eéma UHmMepeco8 u No3UYull ecex
VUACMHUKO8, NOUCKA U  OYEHKU AIbMEPHAMUBHbIX — CHOCO008 — paspeuteHusi KOHQIUKMOS,
00208apuUBAMbCsL U NPUXOOUMDb K 00UjeMy PEueHUIo 8 COBMEeCMHOU 0esamelbHOCMU, 8 MOM YUCIe 8
cumyayuu CmoKHOBEHUS. UHMePeCO8;

* Opambs Ha ceOsl UHUYUAMUBY 8 OP2AHUZAYUU COBMECTHO20 0eUcmeus (0eno8oe 1uoepcmaeo);

* 0KA3bIBAMb NOOOEPIHCKY U COOelcmeue mem, Om K020 3A8Ucum OOCMUNCEHUEe Yelu 6
COBMECMHOU OesimelbHOCMU,;

* oCywecmenims KOMMYHUKAMUBHYIO pegaeKcuio KaK O0CO3HAHUe OCHOB8AHUL COOCMBEHHbIX
Oelicmeutl u Oelicmeuti napmuépa,

* 8 npoyecce KOMMYHUKAUUU OOCMAMOYHO MOYHO, NOCIE008AMENbHO U NOIHO Nepeoasams
Napmueépy HeoOX00UMYI0 UHDOPMAYUI0 KAK opuenmup 0t HOCMPOeHUs: 0eucmeust,

s gcmynamv 6 0uanoz, a MmMaxdce Yuacmeosamv 6 KOLIEKMUBHOM 00CyicoeHuu npoonem,
yuacmeoeamv 8 OUCKYCCUU U aAPSYMEHMUPOSAms C6010 NO3UYUIO, 61a0emb MOHOL0UYECKOU U
OUANO2UYECKOU (hopmMamu peyu 8 COOMEEeMCcmeuU ¢ SpAMMAaAmUYecKUMU U CUHMAKCUYECKUMU HOPMAMU
POOHO20 A3bIKA,

* c1e008amb  MOPAIbHO-DMUYECKUM U NCUXOJO2UYECKUM  NpUHYyunam  ooujenus U
COmpyOHU4eCcmea Ha OCHOBE YBANCUMENbHO20 OMHOWIEHU K NAPMHEPAM, GHUMAHUS K JAUYHOCMU
OpY2020, AOEKBAMHO20 MENCTUYHOCIHO20 B0CHPUAMUS, 20MOBHOCIU AO0EK8AMHO peasuposams Ha
HYH#CObL OpY2UX, 6 4ACMHOCMU OKA3bl8amb NOMOWb U IMOYUOHANLHYIO NOOOEPHCKY NAPMHEPAM 8
npoyecce 00CMUICeHUs: 00well Yyeiu COBMEeCMHOU 0esmelbHOCU,

* yempausams 3¢hghexkmusnvie epynnosvie 00CydicOeHus u obecneuusamv 0OMeH 3HAHUAMU
MedAHCOY YNeHaAMU SPYNNbl OJisL RPUHAMUS D PEKMUBHBIX COBMECHBIX PeUeHUl,

* 8 COBMECMHOU OesiMeNbHOCMU YEMKO (DOPpMYIUpPOsams yeau 2cpynnvl U NO3801AMb €€
VUACMHUKAM NPOABTAMb COOCMEEHHYIO IHEP2UIO 01 OOCIMUNCEHUS IMUX YeTell.



Ilo3HaBaTeIbHbIE YHUBEPCAJbHbBIE YUeOHbIE 1eHCTBUSA

BrInyCKkHMK Hay4duTCSA:

* OCHOBaM peaJIn3alii IPOEKTHO-UCCIEN0BATEIbCKOM AESTEIIbHOCTH;

* MPOBOJUTH HAOIIOACHHUE U SKCIIEPUMEHT 0] PyKOBOJICTBOM YUUTEIS,;

* OCYIIECTBJIATh PACIIMPEHHBIA MOUCK UH(OPMAIMU C UCHOJIB30BAHUEM PECYPCOB OMOIMOTEK
u UnrepHera;

* cO3J1aBaTh U PeoOPa30BbIBAT MOJIEIH U CXEMBI JJISl pELIEHMS 3a/1a4;

* OCYILLIECTBIIATH BHIOOP Hanbosee 3(h(PEeKTUBHBIX CIIOCOOOB pellieHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* 1aBaTh OINPECIICHUE TOHATUSIM;

* YCTaHABJIUBATh MPUYNHHO-CIICJICTBEHHbBIE CBSI3H;

* OCYLIECTBJIATh  JIOTUYECKYID  ONEpaIMI0  YCTAaHOBJIEHUS  POJOBUIOBBIX  OTHOLUEHUH,
OTrpaHUYCHUE TTOHSTHS;

* 00001IaTh MOHATHSI — OCYIIECTBIIATH JIOTHYECKYIO ONEpaluio IMepexoja OT BHJIOBBIX
MPU3HAKOB K POJIOBOMY IIOHSTHIO, OT IOHSTHS C MEHBIIUM OOBEMOM K MOHSATHIO C OOJBIINM
00BEMOM;

* OCYLIECTBIISITH CpPaBHEHHUE, CEpHAIMI0 M KJIacCU(UKAIMIO, CaMOCTOSATEIbHO BbIOHUpas
OCHOBAHUS U KPUTEPHUH JUIsl YKA3aHHBIX JIOTHYECKUX ONEPALIN;

* CTPOUTH KIIACCHU(PUKAIIUIO HA OCHOBE TUXOTOMUYECKOTO JIeJIeHHsI (HA OCHOBE OTPULIAHUA);

* CTPOUTDH JIOTUYECKOE PACCYXkJIECHHE, BKIIOUYAIOLIEE YCTAHOBJIEHUE NMPUYMHHO-CIIEICTBEHHBIX
CBs3EH;

* OOBSICHATD SIBJICHUS, IPOLIECCHI, CBA3H U OTHOILIEHHUS, BBISIBIISIEMbIE B X0J1€ UCCIIE0OBAHNUS;

* OCHOBaM 03HAaKOMMTEJIBHOT'0, U3YYalOLIEro, yCBauBAIOIIET0 U IIOMCKOBOTO YTEHUS;

* CTPYKTYPUPOBATh TEKCThI, BKIIOYasi YMEHHUE BBIACIATh I[TIABHOE U BTOPOCTENIEHHOE, TJIaBHYIO
UJICI0 TEKCTAa, BHICTPANBATh MOCIEA0BATEIHHOCTh OMKUCHIBAEMBIX COOBITHH;

* paborate ¢ MeradopaMH — TIOHMMAaTh IEPEHOCHBIM CMBICH BBIPAXKEHUH, MOHUMAaThb M
yIOTPeOIATH 000POTHI peun, IOCTPOEHHBIE Ha CKPBITOM YIOJ00JIEHUH, 00pa3HOM CONMKEHHUH CIIOB.

Buvinycknux nonyuum 603mMo4CHOCIb HAYYUMbCA:

* OCHOBAM peieKCUBHO20 YMEeHU,

* cmasumo npooaemy, apeyMeHmMupo8ams e€ aKkmyaibHOCmb,

* CamMocmosamenbHo NPOBOOUMb UCCIe008AHUE HA OCHOBE NPUMEHEHUS. Memo008 HabI00eHUs U
9KCnepumenma,

* 8bLOGUSAMB SUNOMESBL O CBA3SX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCo8, 00bEKMO8s,

* 0P2aHU308bI8AMb UCCIE008AHUE C YENbI0 NPOBEPKU 2UNOME3;

* denamv YMO3aKIOYeHUs (UHOYKMUBHOE U NO AHAI02Ul) U 8b18600bl HA OCHOB8E APCYMEHMAYUU.

8 cIyuae HanudUus npoOmueope Uol Ui KOHQIUKMHOU CUMYayUuU.

Ilnanupyemvie  pesyromamot  peanuzayuu  npozpammel  «@opmuposanue HKT-
KOMnemeHmHoCmu 00y4aiouuxca) cpeocmeamu npeomema Xumuu:

BbInyckHUK Hay4uuTCA:

* BBICTYNIaTh C ayJUOBMJEONOJACPKKOM, BKIKOYAsl BBICTYIUIEHHE IE€pe]l IUCTaHIMOHHOM
ayJInTOPHEN;

* y4acTBOBaTh B 0OCYXIeHHUHU (ayaAnoBHAE€O(POPYM, TEKCTOBBIH (OPyM) C HCIOIB30BaAaHHEM
BO3MOXxHOCTeN MHTEpHETA;

* HCIIOJIB30BAaTh BOZMOYKHOCTH 3JI€KTPOHHON MOYTHI AJ11 HHPOPMAITMOHHOTO OOMEHa;

* BECTHU JIMUHBIM JTHEBHUK (0JI0T) ¢ UCIOIb30BaHHUEM BO3MOXKHOCTEN MHTEepHETa;

* OCYIIECTBJISITh 00pa30BaTeNbHOE B3aUMOJICHCTBUE B HWH(POPMALMOHHOM MPOCTPAHCTBE
00pa30BaTeNbHOrO YUYpEXKACHUs (MOJyYeHHE W BBHINOJHEHHE 33JaHUN, MOJIyYeHHE KOMMEHTAapHUEB,
COBEPILIEHCTBOBAHKE CBOCH paboOTHI, (hopMHUpOBaHKE TOPT(OINO);

* co0Jt0/1aTh HOPMBI UH(POPMALIMOHHON KYJIBTYPBI, STUKH U MPaBa; ¢ yBAXKEHUEM OTHOCUTHCS K
4acTHOU MH(POPMALUU U MHPOPMALMOHHBIM IPaBaM JIPYTUX JIIOJCH.

* HCIIOJIb30BaTh PAa3JIMYHbIE MPUEMBI NTOUCKa HH(popManuu B UHTEepHETE, TONCKOBBIE CEPBUCHL,
CTPOUTBH 3AIPOCHI I MOUCKA MHPOPMALIUU U aHATTU3UPOBATH PE3yIbTAaThl IOMCKA,



* HCIIONB30BaTh MPUEMBI TMOUCKAa WH(GOpPMAMM HA TEPCOHAIBHOM KOMIIBIOTEPE, B
nH(OPMALIMOHHOH cpeJie YUpEKACHHs U B 00pa30BaTeIbHOM MPOCTPAHCTBE;

* HCIIOJIb30BaTh Pa3IMyHble OUOIMOTEUYHbIE, B TOM YHUCIIE 3JIEKTPOHHBIE, KaTAJIOTH AJIs MOUCKa
HEO0OXOIUMBIX KHHUT;

* HCKaTh MH(OPMAIIMIO B Pa3IMYHBIX 0a3aX JaHHBIX, CO3aBaTh U 3aIOJIHATH 0a3bl JAHHBIX, B
YaCTHOCTH HCII0JIb30BATh Pa3INyuHbIe OMPECIIUTENH;

* popmupoBaTh coOCTBEHHOE MH(OPMAIIMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CHUCTEMBI MAINlOK U
pa3Meniath B HUX HY)KHbIE HH(QOPMAIIMOHHBIE HCTOYHUKH, pa3MeliaTh HHpopmaiuio B IHTepHeTe.

* BBOJIUTh PE3yJbTaThl U3MEPEHUN U Apyrue MUQPPOBBIE JaHHBIC JUISI MX 0OpaOOTKH, B TOM
YHCJIe CTATUCTUYECKON U BU3YalIU3allHH;

* MPOBOJIUTH SKCTICPUMEHTHI U HCCIICIOBAHUS B BUPTYAIBHBIX J1a00paTOpUsIX

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMbCA:

* 83aUMOO0eLCNBOB8AMb 8 COYUANILHBIX CemsiX, pabomamy 6 pynne Haod coooujeruem (Buxu),

* yuacmeosams 8 hopymax 6 CoyuanbHulX 00PA308aMENbHLIX CEMsX;

* 83aUMO0€LCMB08aMb C NAPMHEPAMU C UCNOIL308AHUEM 803MOdNCHOCmel Mnmepuema.

* c030a6amv U 3aNO0JHAMb PA3IUUHblIEe ONnpedelument,

* UCNONB308aMb pPA3IUYHBIE NPUEMBL NoucKka uHgpopmayuu 6 Hnmepneme 6 xoode yuebOHOL
oesimenbHOCmU.

* NPOBOOUMb  eCMEeCMEEHHO-HAYYHbIE U COYUATbHbIE UBMEPEHUS, 6800UMb  pe3)Ibmanbl
usmMepenuti u Opyeux Yu@posvix OaHHbIX U 0Opabamvleamsv ux, 8 MOM Yucie CMamucmuidecku u c
NOMOWBIO U3V ATUAYUU,

* AHANU3UPOBAMb PE3VIbIMAMbL C80ell 0essMelbHOCMU U 3aMPAYUBAEMbIX PeCYPCO8.

Ilnanupyemoie  pe3ynomamel  peanuzayuu npozpammol «Ocnoswl yueoHo-
UCc1e008amenbCeKoil U RPOEKMHOI 0eAmeIbHOCHU) CPeOCmeamu nPeoMema Xumuu:

BBITTyCKHUK HAYIHTCS:

* NIAHUPOBAaTh W BBIMOJHATH Y4eOHOE HCCIeOBaHWE U YYEOHBI TPOEKT, HCIONb3YS
000pyI0BaHUE, MOJIENIH, METOJIBI U TIPUEMBI, aJIEKBATHBIE HCCIIEAyeMO TIpodieme;

* BBIOMPATH U UCIIOB30BATh METO/IbI, pelIeBaHTHBIE pacCMaTpUBaeMOi pobdIeMe;

* pacrio3HaBaTh M CTAaBUTH BOMIPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITh IMOJYYCHBI MYTEM
HAy4yHOTO HWCCJENOBaHUS, OTOMpaTh aJeKBAaTHBIE METOJbI HCCIENOBaHUs, (QOpPMYIHPOBATH
BBITCKAIONINE U3 HCCIICTOBAHUS BBIBO/IBI,

* HCTIONB30BaTh TaKW€ eCTECTBEHHO-HAyYHBIE METOAbl M TpHUEMBI, KaK HaOIoJIeHue,
MMOCTAHOBKA TMPOOJIEMBI, BBIIBIKCHUE «XOPOIICH THUIIOTE3bI», OSKCICPUMEHT, MOJCINPOBAHUE,
WCIONIb30BaHWE MaTeMaTHUYeCKUX MOJeJeil, TeopeThdeckoe OOOCHOBaHHWE, YCTAaHOBIEHHE TPaHUI]
MPUMEHUMOCTH MOJIEJIN/TEOPUH;

* SICHO, JIOTUYHO M TOYHO W3JIaraTh CBOKO TOYKY 3PEHMsI, UCIOIB30BaTh SI3BIKOBHIE CPE/ICTBA,
aZIeKBaTHBIE 00CYXTaeMoi mpooiieme;

* oTIHYaTh (DAKTHl OT CYXJACHH, MHEHUN U OIEHOK, KPUTHUECKH OTHOCHUTHCS K CYXKICHHSM,
MHEHUSM, OIIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHHSI,

* BUJICTh 1 KOMMEHTHPOBATH CBSI3b HAYYHOTO 3HAHUS W IIEHHOCTHBIX YCTAHOBOK, MOPAJTLHBIX
CYXJACHHI MPH MOTYICHUH, PACTIPOCTPAHEHUH U TIPUMEHEHUN HAYYHOTO 3HAHUS.

Buinyckuux nonyuum 603mMoiucHOCMb HAYYUMbCA:

* CaMOCMOAMENbHO 3A0YMbI6AMb, NIAHUPOBAMb U  BbINOJHAMb YuebHoe Uccie008aHue,
VUEOHBIU U COYUATbHBIL NPOEKM,

* UCNONIL308aMb 002A0KY, 03ApeHUe, UHMYUYUIO,

* UCNONIL306AMb MAKUE eCeCmM8eHHO-HAYUHble MEemOoObl U NPUEMbL, KaK abcmpazuposanue om
NPUBX00AUUX PAKMOPO8, NPOBEPKA HA COBMECMUMOCTb C OPYUMU U38ECHBIMU PaKmMamu,

* YeNeHanpaeieHHo U OCO3HAHHO PA36UBAmMb C60U KOMMYHUKAMUGHbIE CHOCOOHOCMIU,
0C8aUBAMb HOBbLE SA3bIKOGLLE CPEOCEA,

* 0CO3HABAMb CB0I0 OMBEMCIMEEHHOCb 3d 00CMOBEPHOCHb NOYYEHHbIX 3HAHUL, 34 KAYecmeo
8bINOIHEHHO20 NPOEKmAa.



KAJIEHIAPHO-TEMATUYECKHH IUIAH

Xumus ‘ Pymsurtuc I'.E., ®enpaman O.I'. ‘ 8 kitacc ‘ 2 yaca ‘ 68 yacos
Ha3BaHUEC MIPpEAMETA aBTOp y'{e6HI/IKa KJ1acc KOJIM4YECTBO 4aCoOB B KOJIMYECTBO
HECJI0 qacoB BCEro

I'apa H. H. Pabouue npocpammvi. Ilpeomemmuas nunus yueonuxos I. E. Pyosumuca, @. I.
Denvomana. 8-9 knaccwl : nocobue ons yuumeneti ooueoobpazosam. opeanusayuii / H. H. I'apa. - 2-e
u30., oon. - M. : Ilpoceewernue, 2014.
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No PA3IEJIBI [TIPOTPAMMBI 1 TEMBI YPOKOB Z 2| Z 2| KOPPEKTHPOBKA
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SE| 8 B
=

1 IMEPBOHAYAJIbHBIE XUMHWYECKUE I[TOHATUA

[Ipenmer xumuu. BeliecTBa 1 X CBOKCTBA
2 | MeTopl TO3HAHUS B XUMUHU
3 Ipuémubr bezonacrhoil pabomei ¢ 060pydosanUem u eujecmeamu.
Cmpoenue niamenu

4 | YucTele BelecTBa U CMeCU

S | Ouucmka 3a2pA3HEHHOU NOBAPEHHOU CONU

6 | ®Ousnyeckre U XUMHYCCKUC SBICHHS. XUMUYCCKUE PEaKIIUU

7 | ATOMBI, MOJIEKYJTBI U HOHBI

8 | BemecTBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHUS

9 | IIpocTeie U CIIOKHBIE BEMIECTBA

=
o

XHMHYECKHE DIIEMEHTHI

-
-

OrHocuTeNnbHAs aTOMHAs Macca XUMUYECKHUX DJIEMESHTOB

[ERY
N

3HaKU XUMHAYECKUX JJIEMEHTOB

=
w

3aKO0H MMOCTOSHCTBA COCTaBa BCIICCTB

[EEN
SN

Xumnyeckue Gopmynsl. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca

Brruucnenus nmo xumuueckum popmyiam. MaccoBas 1oiis
3JIEeMEHTa B COSTMHEHUN

[Eny
(€]

16 BanentHoCTh XUMHUYECKUX dJIEMEHTOB. Omnpenenenne
BaJICHTHOCTH 3JIEMEHTOB 10 (popMyiiaM UX COeTMHEHUN

17 | CoctaBrnenne XMMUYECKUX (GOPMYJI 110 BaJICHTHOCTH

18 | ATOMHO-MOJIEKYJISIPHOE yuEHHE

19 | 3akOH COXpaHEHUs MacChl BEIIECTB

20 | XuMuveckue ypaBHEHUS

21 | TUnBI XUMAYECKUX PEAKITUH

22 | Ilpoexm "Xumus u scuzns"

KNCJIOPO. TOPEHUE
23 | Kucnopon, ero o01as XapakTepUCTHKA, HAXOXKICHHUE B IPUPOJIC
Y TIOJTyYCHUE

24 | CaolicTBa KHACIOpOa

25 | Tlpumenenue kucnopoaa. KpyroBopot kuciopoza B mpupoie

26 | [lonyuenue u ceoticmea KUciopooa

27 | O30H. AJUIOTpOIIUSI KUCIIOPOJIa

28 | Bo3myx u ero cocras

29 | O6o6menwue no Teme "[lepBoHavabHBIC XUMUYECKHE TTOHATHS"

30 | Ilonyeodosas ammecmayuonnas paboma (no esloopy)




31

AHanuM3 aTTecTalluOHHON paboThHI

32

BOJIOPO/
Bomopon, ero o0mias XxapakTepuCTHKA, HAXOXKICHUE B IPUPOJIE U
MOJTy4YeHUE

33

CBolicTBa ¥ IPUMEHEHHUE BOIOPOAA

34

Tlonyuenue 600opooda u ucciedosarue e2o c80UCME

35

BOJIA. PACTBOPBI
Bona

36

XUMUUYeCKre CBOMCTBA U IMPUMEHCHNE BOJIbL

37

Bona - pactBoputens. PacTBopsl

38

MaccoBas 1011 PACTBOPCHHOI'O BEIICCTBA

39

Ilpucomoenenue pacmeopa ¢ onpeodenrénnol Maccoo 0onel
PAcmeopéEéHHO20 8eujecmaea (cou)

40

KOJIMYECTBEHHBIE OTHOIIEHWA B XMW
Komnuectso BemecTBa. Monbs. MossipHast macca

41

Brrancinenus ¢ uCconb30BaHUEM MOHITHH «KOJIMYECTBO
BCHICCTBA» U «MOJISIPHAs Macca»

42

3akoH ABoraapo. MossipHblil 00bEM Ta30B

43

OOBEMHBIE OTHOIIEHUS Ia30B IIpHU XUMHUYCCKHUX PCAKIHAX

44

BAXXHEMILWE KJIACCHI HEOVPFAHI/IIIECKI/IX
COEJAVMHEHNU
OKCcuIbl

45

IMaapoxcunpr. OcHOBaHMS

46

XMUMHYECKHE CBOMCTBA OCHOBAaHUN

47

AMpoTepHbIe OKCUABI U TUAPOKCUIBI

48

Kucnotsr

49

XHUMHYECKHUE CBOMICTBA KUCIIOT

50

Comn

51

XHUMHUYECKHUE CBOICTBA COJIEH

52

IIpoexm "Knaccol neopeanuueckux seujecma”

53

Pewenue IKCnepumermailbHblX 3a0ay no meme «Baoicnetiuue
KJlACCbl HeOpcaHU4eCKux COCOUHEHULLY

54

ITEPUOJUYECKHNM 3AKOH I CTPOEHUE ATOMA
Krnaccudukanys XuMuyeckux 371€MEHTOB

55

[Tepuonnueckuii 3akoH /1. 1. Menaeneesa

56

HepHOHquCKaﬂ Ta6J'II/II_[a XUMHUYCCKHUX JJICMCHTOB

57

Crpoenue atoma

58

PacnpeneneHHe OJICKTPOHOB I10 SHCPICTHYCCKUM YPOBHAM

59

3HavYeHHE MEPUOANIECKOTO 3aKOHA

60

O06006menue o Teme "Kinacchl HEOPraHMYECKUX COCTMHEHUH.
[Teproandeckuii 3aK0H U CTpoeHHE aToMa"

61

l'ooosas ammecmayuonnasn paboma (BIIP)

62

AHanmn3 aTTecTallMOHHON paOOTHI

63

CTPOEHUME BEHIECTBA. XUMUYECKA CBA3b
DNEeKTPOOTPULIATENIBHOCTh XUMUUECKUX 2JIEMEHTOB

64

OCHOBHBIE BHbI XUMHYECKOM CBSI3H

65

KoBanenTHas cBsa3b

66

HMonHas n MeTaIMdecKasi CBsI3U

67

CTeneHb OKHCIICHHS U BAJIEHTHOCTh

68

O6o06menue no reme "llepuonuueckuit 3akoH. CTpoeHne aToma u
BeniecTna"




KAJIEHIAPHO-TEMATUYECKHH IUIAH

Xumus ‘ Pymsutuc I'.E., ®enpiman O.I°. ‘ 9 kiacc ‘ 2 yaca ‘ 68 vacos

Ha3BaHHUEC IpEAMETaA aBTOp y‘IBGHI/IKa Kiacc KOJIMYCCTBO 4aCOB B KOJIMYCCTBO YaCOB BCETO

HEJIEIT0

I'apa H. H. Pabouue npocpammvi. Ilpeomemmuas nunus yueonuxos I. E. Pyosumuca, @. I.
Denvomana. 8-9 knaccwl : nocobue onsa yuumeneti ooueoobpazosam. opeanuzayuii / H. H. I'apa. - 2-e
u30., oon. - M. : Ilpoceewernue, 2014.
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No PA3JIEJIBI [TPOT'PAMMEBI 1 TEMbI YPOKOB % S g °§ KOPPEKTHPOBKA
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9a | 96
1 KJJACCUDPUKAII XUMHNUYECKUX PEAKIINN
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH
2 | TernoBeie 3(pPeKTH XUMHUECKUX PEAKIINI
3 | CKOpOCTh XMMHYECKHX PEaKIIHii
4 H3yuenue enusanus ycnosuii npogedeHus XUuMu4eckou peakyuu Ha
eé ckopocmb
5 | O6parumsie peakiuu. [[oHATHE O XUMUYECKOM PaBHOBECUU
6 XUMUYECKHUE PEAKIINU B BOAHBIX PACTBOPAX
Cy1miHocTh nmporiecca dMEeKTPOTUTHIECKON TUCCOITHAIIIN
7 | Jluccomuaius KKCIOT, OCHOBAHHMH M COJICH
8 | Cnalble 1 cunbHBIC ANEKTPOIUTHL. CTENEeHb TUCCOUALINN
9 | Peakuuu MOHHOTO OOMEHa
10 | T'unponus coneit
11 Pewenue IKCNEPUMEHMATLHBIX 3a0day no meme «Cgoticmea
KUCTIOM, OCHOBAHULL U CONlel KAK DJIeKMPOIUMO8)
12 I'AJIOI'EHBI
XapaKkTepucTUKa rajloreHOB
13 | Xuop

14 | Xn0poBomopo: MOTy4YE€HUE U CBOMCTBA

15 | ConstHas kuciiora u €€ cou

16 | Ilonyuenue consanoii Kuciomeol u usyyeHue eé ceoucma

17 KUCJIOPO U CEPA
XapakTepucTHKa KHCI0pOJa U Cepbl

18 | CgoiicTBa U MPUMEHEHUE CEPbI

19 | CepoBogopon. Cynbhuast

20 | Oxcun cepsl (IV). Ceprucras KucioTa

21 | Okcun cepsl (VI). Cepras xucnora

22 Pewenue sxcnepumenmanvuvix 3a0ay no meme «Kuciopoo u
cepay

A30T 1 DOCDOP
23 | XapakTepucTtuka a3ota u pocdopa. PuznyecKkrue 1 XUMUIESCKIE
CBOICTBa a30Ta

24 | AmMuak




25

Hozzyltenue avmuaxka u uzyyeHue eco ceoticme

26

CoJyii aMMOHUS

27

A30THAs KHUCIIOTA

28

CoJix a30THOH KHCIOTEI

29

O6o6muienue no teme "I'anorensl. Kucnopon u cepa. Azot"

30

Ilonyeo0o06as ammecmayuonnas paboma (no evi6opy)

31

AHanu3 aTTecTalMoOHHON paboThI

32

docdop

33

Oxcun pochopa (V). ochopHas kuciora u e€ coyu

34

VYTJIEPOJI U KPEMHMIM
XapakTepucTuKa yriepojia u KpeMHUs. AJIJIOTPOIUS yriiepoia

35

XuUMHUYECKHE CBOMCTBA yriiepoa. AIcopOorus

36

Oxcup yriepoaa (1) - yrapusrii ras

37

Okcup yriepoaa (V) - yriekuciblii ras

38

YronpHas kucnoTa u e€ conu. KpyroBopot yriepojia B mpupoje

)

[MTonyyenue okcuna yriaepozaa (V) u uzydenue ero CBOUCTB.
Pacnio3naBanue kapOOHATOB

40

Kpemuwuii. Oxcnp kpemuust (1V)

41

erMHI/ICBaﬂ KucioTa u e€ coi. CTeKJIo. HGMCHT

42

METAJIJIbI
XapakTepucTrKa METAIIIIOB

43

HaxoxneHue MeTaioB B npupoac

44

O6H_II/Ie CIIOCOOBI MNOJIY4CHH S MCTAJIJIOB

45

ONeKTpOJIN3 pacIIaBOB U PaCTBOPOB

46

XUMUYECKHE CBOMCTBA METAJUIOB. DNEKTPOXUMUYECKUHN PSIT
HaIIpSHKEHUN METalIoB

47

CntaBel

48

Il{enounbIe METAILIIBI

49

Baxkaeiline coeqMHEHU IEJIOYHBIX METAIJIOB

50

Maruwuii. ll{enouHo3eMeNbHbIE METAIIBI

51

Baxxnelmnme coequHenns Kajabliud. JKECTKOCTH BOIBI

52

ATOMUHAN

53

Baxxueiinime coequHEHUS AaTFOMUHUS

54

Kemeso

55

CoenuHeHns xene3a

56

Pemenue OKCIICPUMCHTAJIbHBIX 3a/]a4 110 TEMC «MeTanabl»

57

0O0061enue o teme "Merauier"

58

Tooosas ammecmayuonnas paboma

59

AHanuM3 aTTecTalluOHHON paboTHI

60

ITEPBOHAYAJIbHBIE ITPE/ICTABJIEHUA Ob
OPI'TAHMYECKHUX BEIIECTBAX
Oprannyeckasi XuMms

61

[IpenenbHbIe (HACBIILIEHHBIE) YTIIEBOAOPOIBI

62

Here,Z[CJ'IBHBIC (HeHaCLIH_ICHHBIe) YrJI€EBOAOPOABI

63

[Tonumepsr

64

[IponsBoaHbie yrieBoaopoaoB. CoupThl

65

KapO6onogsie kucnotsl. Cinoxubie 3pupbl. XKupbl

66

YrineBoanl

67

AmuHOKHCIOTEL. benku

68

O606menue o Teme "Opranuveckre BeniecTra"
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