IHosicHUTE/IbHASA 32ANIUCKA

PabGouast mporpamMmma cocTaBjieHa Ha OCHOBE CJIEAYIOIINX JOKYMEHTOB:

- @3 «O6 obpazoBanuu B PO» ot 29.12.2012 Ne 273-D3;

-DeepalibHBIN TOCYJAPCTBEHHBI OOpa30BaTEIIbHBIN CTaHIAApT OOIIero oOpa3oBaHUS,
YTBEP)KJICHHOTO MpuKazoM MuHucTepcTBa oopa3zoanus u Hayku P® ot 17 nexabpst 2010 roma Ne 1897

-IIpukaz MunucrepcrBa oOpazoBanusi u Hayku P® ot 31 nexabpst 2015 r. N 1577 «O BHeceHuu
U3MEHEHH B (QenepanbHbIii TOCYJapCTBEHHBIH 00pa3oBaTENbHBIA CTaHIAPT OCHOBHOTO OOIIETo
oOpa3oBaHus, YTBepKICHHBIN MpuKa3oM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit deaepanuu oT
17 nexadps 2010 1. Ne 1897»;

-IIpuka3 MunucrepcrBa oOpasoBanus u Hayku PO ot 30 aBrycra 2013 r. N 1015 «O0 yrBepxaeHuu
[lopsinka  opraHM3alMd W OCYHIECTBICHHS  0Opa30BaTENbHOW  JEATENBHOCTH TI0  OCHOBHBIM
0011e00pa3oBaTeNbHBIM MIPOTPaMMaM - 00pa30BaTeIbHBIM MPOrpaMMaM Ha4YaJbHOTO OOIIEro, OCHOBHOTO
00111eT0 U CpeAHEro 00IIero 00pa3oBaHUs»;

-ITucemo MununctepcTBa oOpazoBanus u Hayku P® ot 14 nexadpst 2015 r. N 08-2355 «O BHecenun
M3MEHEHU B IPUMEPHbIE OCHOBHBIE 00pa30BaTENbHbIE IPOTrPaMMBbI»;

-ITIpumepHas ocHOBHasi oOpa3oBaTeIbHas IpOrpaMMa OCHOBHOTO 0011ero oopasoBanus (ogo0peHa
peuieHreM (erepaabHOTr0 y4eOHO-METOIMYECKOro 00beIMHEHHS 10 001IeMy 00pa3oBaHHIO (IPOTOKOI OT 8
anpenst  2015r.Nel/15, BXomuT B cHEHMaNbHBIA TOCYHApCTBEHHBIM peecTp MNPUMEPHBIX OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM, pa3MelieHa Ha oduraasHoM caite http://edu.crowdexpert.ru/results-noo)/

-[Tlucemo MunncTepcTBa 00pa3oBanus u Hayku P® ot 28 okTsaops 2015 r. N 08-1786 «O paboumnx
MporpaMMax y4eOHBIX IPEIMETOB.

-Ilepeyenp yueOHMKOB, pPEKOMEHIOBAHHBIX K HCIOJB30BAHUIO MPH peau3allud HUMEIOUINX
roCy/IJapCTBEHHYIO aKKpEAUTalMI0 00pa30BaTeNbHbIX MPOrpaMM Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenmHero oOmiero o00pa3oBaHUsS, OCYIIECTBISIONMIUX O0Opa3oBaTeNbHYIO nesTeabHOCTh 3a 2014 ron
(www.apkro.ru);

-Ilepeyenp y4eOHMKOB, pPEKOMEHJOBAHHBIX K HCIOJb30BAHUIO TMPU peaTu3alul HMEIOIINX
rOCY/IapCTBEHHYIO aKKpEAUTAIUI0 00pa30BaTeIbHbIX MPOrpaMM HadajlbHOTO OOIIEr0, OCHOBHOTO OOILEro,
cpemHero oOmiero 00pa3oBaHUs, OCYIICCTBISIOMIUX OOpa3oBaTeNbHYIO AesATeabHOCTh 3a 2016 Ton
(www.apkro.ru);

- CaHuTapHO-’MHUJIEMUOJIOTUYECKHE TpeOOBaHUsI K YCIOBUAM M OpraHu3aluu oO0ydyeHus B
obmeoOpazoBaTenbHbIX yupexacHusx — CanlluH 2.4.2.2821-10 (yrBepxkaeHsl [locTaHOBIEHHEM TIIAaBHOTO
rocynapcTBeHHOro canurapuoro Bpada P® ot 29.12.2010r Ne 189, 3apeructpupoBaniom B Muntocte PO
03.03.2011 Ne19993);

- OcHoBHas 0011eo0pa3oBarebHas MporpaMma OCHOBHOTO 00I1Iero 00pa3oBaHus IKOJIBI,

- Paboune nporpammer (H.H. I"apa) xumus npeamernas iuaus yaeonunkos ['.E. Pym3uTuc,

O .I".Penpaman 8-9 knacc;
- Vueoustii tand '6OY COII num. M.K. OBcssaankoBa c¢. Mcaxibl

N3yuyenne XUuMHUM JOJIKHO CIOCOOCTBOBATH (POPMHUPOBAHUIO y 0OYUAIOLIUXCS HAYYHON KapTHHBI MUPA,
WX HHTEIJICKTYaJIbHOMY Pa3BUTHIO, BOCIIMTAHHUIO HPABCTBEHHOCTH, TOTOBHOCTH K TPYAY.
Hean uzydenust oOyuarommxcs ¢ 3I1P VII Buga HanpaBieHsl HAa JOCTH)KEHHUE TEX XK€ LIEJIeH, 4TO U B
0011e00pa30BaTEIbHBIX KJIACCAX OCHOBHOW IIKOJIBI.

Hna oOyuatoruxcs ¢ 3P u3yueHume XuMuUuM— BakHas W HeoOXoauMash YacTh HIKOJBHOTO
oOpa3oBaHUs, T.K. XMMHUS TO3BOJIAET JIydllle TMOHATH OKpPY)KaoIlee MPOCTPAHCTBO, HEMOCPEICTBEHHOE
BOCIIPUSTHE KOTOPOTO 3aTPyJHEHO B CUJY ciIab0 pa3BUTOrO HAIJISIIHO-00Pa3HOTO M OCOOEHHO CIOBECHO-
JIOTUYECKOTO MBIIIJICHHS; HEAOCTATOUHO C(HOPMHUPOBAHHOCTH aHATUTUKO-CUHTETHUECKOHN NIESTEIHHOCTH BO
Bcex BuAax MblieHus. [lostomy m3ydenune xumuu B mikonie i oOydvarommuxcs ¢ 3[IP mpexae Bcero
JOJI’KHO OBITH HAMpaBlieHO HA (OPMUPOBAHUE

MPaBUIILHOTO PUMEHEHHUE MOJTyYeHHBIX 3HAaHUH U YMEHUH JUI 6€3011acHOr0 UCTOJIb30BaHUS BELIECTB U
MaTepHaioB B OBITY, CEILCKOM XO3SHCTBE U Ha MPOU3BOCTBE, PEIICHUS MPAKTHUECKUX 33124 B
MIOBCETHEBHOM JKU3HU, MIPEYNPEkKACHUS SBICHNUH, HAHOCAIINX BpPE 3I0POBbIO YEJIOBEKA U OKpYXKaromien
cpene. XMMHUYECKHE 3HAHUS JIOTIOJIHAIOT LIEIOCTHYIO KapTUHY MUpa U MO3BOJISIIOT ydamumces ¢ OB3
BbIpabOTaTh COCOOBI aAaNTAIlMK K OKpYXarolel ux neicreurenbHocTd. Hacrosmas yue6Has nporpaMma
YUUTBIBAET ocoOeHHocTr oOyyatomuxcs ¢ 3I1P, yTo mo3BossieT B Hanbosee NOJIHOM 00bEME TOOUTHCS
OCYIIECTBICHHS IIJIAHUPYEMBIX PE3YJIbTaTOB OOyUECHHS.



3agaum u3yyeHUs1 XUMHH.

o @opMmHUpOBaHUE y yYAIIUXCS 3HAHUS OCHOB XMMHUYECKOW HAYKU: BAKHEUIIUX (PAKTOPOB, MOHSTHUH,
XMMHMUYECKUX 3aKOHOB W TEOpUi, sI3blKa HAyKH, IOCTYNHBIX OOOOLIEHMH MHMPOBO33PEHUECKOTO
Xapakrepa.

e Pa3Burne ymenuii HaOmomaTh M OOBACHATH XUMHUYECKUE SIBJICHUS, MPOUCXOAAILINE B IPUPOJE,
naboparopu, B TOBCETHEBHOM KU3HU.

e @dopmupoBaHHE CHEIHMAIBHBIX YMEHHWI: OOpamarbCsi C BEIIECTBAMH, BBIOJIHATH HECIOXKHBIC
OKCTIEPUMEHTHI, COOMIO/asi MpaBMiia TEXHUKHA O€30MacHOCTH; I'PaMOTHO INPHUMEHSATh XUMHUYECKHE
3HAHUS B OOILEHUH C IPUPOAOH U B IOBCETHEBHOM KU3HU.

e PackpblTue TI'yMaHHCTHYECKOW HAIPABICHHOCTH XHMHMH, €€ BO3pacTalolledl pPOJM B PELICHUU
IJIaBHBIX MTPOOJIEM, CTOSIIUX [IEPE]] YETOBEUECTBOM, U BKJIaJ]a B HAYYHYIO KapTHUHY MUDA.

e Pa3BuTHe NMYHOCTU OOYYAIOUIMXCA: UX HMHTEJIEKTYaJIbHOE€ M HPaBCTBEHHOE COBEPLICHCTBOBAHUE,
(¢hopMHUpOBaHHE Y HUX T'YMAaHUCTUYECKUX OTHOLIEHUI U AKOJOTUYECKH LEI€CO00Pa3HOro MOBEACHUS
B OBITY U B MPOLIECCE TPYIOBOM 1€ATEIBHOCTH.

OcHoBHbIe BUbI U (POPMBI 1eATEJILHOCTH:

Nwmest ommHakoBoe copepkaHue 1 3a/1auu o0yueHus, pabodas rmporpamma mno xumuu Jyist aerei ¢ OB3, Tem
HE MEHee, aJJalTUPOBaHa B YaCTH TIepEpaCTIPEICIICHHs yIeOHOTO BpeMeHH, Tak Kak oOydarommuecs ¢ 3[1P
MCIJICHHEC BOCIIPUHUMAIOT H&FHHHHBIﬁ Marepuail, MEAJICHHES BCAYT 3aIlIMCh U BBINIOJTHAIOT MMPAKTUYCCKUC
paboThl; METOAUYECKUX MTPUEMAX, UCIIOIb3yEMbIX Ha ypOKax: MPH MCIOJIb30BaHUHU KIACCHOM TIOCKHU BCE
3aIlMMCHU YYUTCJIIEM U YUCHUKaMU COIIPOBOXKIAIOTCA CIIOBECHBIMU KOMMCHTAPUSAMU, ITPU PECIICHUHA
XMUMHMUYECKUX 3a7a4 T0I0MPat0TCs pa3HOOOpa3HbIE CIOXKEThI, KOTOPbIE UCTIONB3YIOTCA U1 (POpMHUpPOBAHUS U
YTOYHEHUS MPECTaBIEHUN 00 OKpYyXKaIoUIei 1eHCTBUTENBHOCTH, PACIIMPEHUS KPYro30pa 00yJaromnxcs;
otOope MaTepuaia i ypoka U JOMAIIHKUX 3aJaHUi: YMEHbIIEHHH 00bEMa aHaJIOTHYHBIX 3aJaHUi U
nmoa0Ope pa3HOIJIAHOBBIX 3a/IaHUI; B UCIOIH30BaHUH OOJIBIIOTO KOJMYECTBA WHANBHUIYATbHBIX
pa3gaToyHbIX MaTepuanoB. Takum 00pa3oM, MOTHOCTHIO COXPaHss CTPYKTYPY JOKYMEHTA, TOCTaBJICHHbIE
LIeTTM W 33]1a4M, a TAaK)KE COJIEp)KaHne, MporpaMMma cocTaBiieHa B pacuete Ha oOyuenue aeteit ¢ OB3 (3I1P)
B 001eo0pa3oBaTeIbHOM Kjlacce.

Taxke B TeMaTH4eCKOM IJIAHUPOBAHHUH Y HAC €CTh pa3Jiel 10 OCHOBHBIM BUJIAM JIESTEIbHOCTH
obOyyvaroruxcsi ¢ OB3

OO0mas xapakrepucTHKa y4e0HOro npeamera.

B coneprkanny 1aHHOTO Kypca IpeACTaBICHbI OCHOBOIOJIATAIONINE TEOPETUIECKUE CBEACHHS 110
XUMUH, BKITIOYAOIINE U3yYeHUE COCTaBa U CTPOCHUS BELIECTB, 3aBUCHMOCTH UX CBOHCTB OT CTPOCHHS,
UCCIIeJOBaHNE 3aKOHOMEPHOCTEH XMMUYECKUX MPEBPAILICHUN U IIyTEH YIPABICHHUSI UMH B IEJISX ITOTyICHHS
BEILIECTB, MaTEPUAJIOB, SHEPTUU.

Conepxkanue y4eOHOTO MpeaIMeTa BKIIIOYAST CBEACHHS O HEOPraHWYEeCKUX BEIIECTBAX, HX CTPOCHUH
U CBOIICTBAX, a TAK)KE XMMUYECKHUX MPOLeccax, MPOTEKAIOUINX B OKPYXKatoeM Mupe. TeopeTHuecKkyro
OCHOBY M3Y4YCHUS] HEOPraHMUECKOH XMMUH COCTABIISIOT aTOMHO-MOJICKY/ISIPHOE YUSHHE, TIEPUONIECKHIH
3akoH JI.Ml.MenneneeBa ¢ KpaTKMMU CBEJCHUSIMH O CTPOSHUU aTOMOB, BHJIaX XUMUYECKOH CBSI3H,
3aKOHOMEPHOCTSX MPOTEKAaHMsI XUMHUUECKUX peakluil. B u3ydeHnn Kypca 3HaYMTENbHAs POJIb OTBOIUTCS
XUMHUYECKOMY DKCIIEPUMEHTY.

B xauecTBe HEHHOCTHBIX OPHEHTHPOB XUMHUYECKOTO 00pa30BaHMs BBICTYIIAIOT OOBEKTHI,
n3y4aeMble B Kypce XHMUH, K KOTOPBIM Yy yJamuxcs (OpMUPYETCs IEHHOCTHOE OTHOIIeHHe. [Ipu aTom
BEAYIIYIO POJIb UTPAIOT MMO3HABATEIbHBIC IEHHOCTH, TaK KaK JaHHBIN y4eOHBIN MPEIMET BXOIHUT B TPYIITY
MPEJMETOB TI03HABATENFHOTO [UKIIA.

OCHOBY no3HasamenvHvlxX yYyeHHocmetll COCTABIAIOT HayYHbIE 3HAHHUS M HAy9YHBIE METO/IbI TIO3HAHUSI.
[To3HaBaTeNbHBIC IICHHOCTHBIE OPHEHTAINH, (POPMUPYEMBIE B IIPOIIECCE N3YYCHUSI XUMHUH, ITPOSIBIISIOTCS B
NPU3HAHHU:

- [IEGHHOCTH HAayYHOTO 3HAHMsI, €r0 MPaKTUYECKON 3HAUNMOCTH, TOCTOBEPHOCTH;

- IEHHOCTH XMMUYECKUX METOJIOB MCCIICIOBAHMS )KUBOW M HEKUBOW TPHPOJIBI.

Pa3BuTHE MO3HABATENBHBIX IICHHOCTHBIX OPUEHTAIMI CO/ICPKAHUS Kypca XUMHUH MO3BOJISIET ChOPMHPOBATH
- YBOKUTEIbHOE OTHOILICHHE K CO3MIATEIbHOM, TBOPUYECKON AEATEILHOCTH;

- MIOHUMaHUe HeO0OXOAUMOCTH 37I0POBOTO 00pa3a KHU3HU;




- MOTPEOHOCTH B 6€3YCIOBHOM BBHINOJIHEHUH MPABUII OE30MIACHOTO MCIIOJIb30BaHMS BEIIECTB B
MMOBCEIHEBHOM JKU3HU;

- CO3HMIIATENbHBIN BBIOOP Oyaymiei mpodeccnoHaNbHON AeATeIHbHOCTH.

Kypc xumun 061a1aeT BO3MOXKHOCTAMU JUTS (GOPMUPOBAHUST KOMMYHUKANUBHBIX YEeHHOCMelU, OCHOBY
KOTOPBIX COCTABJISIFOT MTPOLIECC OOIIEHUS U TpaMOTHas pedb. KoOMMyHHKATUBHbBIEC IEHHOCTHBIE OPUEHTAIIUU
Kypca CIIoCOOCTBYIOT:

- IPABIWJIbHOMY MCIIOJIb30BAHUIO XUMUYECKOU TEPMUHOJIOTHU U CUMBOJIMKY;

- Pa3BUTHUIO MOTPEOHOCTU BECTH UAJIOT, BBICIYIIUBATH MHEHUM OTITIOHEHTA, Y9aCTBOBATh B TUCKYCCHUU;

- Pa3BUTHIO YMEHHUS OTKPBITO BBIpAXKaTh M ApTyMEHTHUPOBAHHO OTCTANBATH CBOIO TOUKY 3PEHHSI.

Onncanue MecTa y4e0OHOr0 IpemMera

OcoOeHHOCTH COJIep)KaHUE Kypca XHUMHH SIBJISTFOTCS TJIABHOW NMPUYMHOM TOTO, YTO B Y4eOHOM TUIaHE
STOT TIPEAMET TOSIBJISETCS TMOCIASAHUM B Psy €CTECTBEHHOHAYYHBIX IUCIUIUINH, MOCKOJBKY ISl €ro
OCBOEHHS IIKOJBbHUKU JIOJDKHBI O00JIalaTh HE TOJBKO OIPEACIICHHBIM 3alacoM MPeIBapUTEIbHBIX
€CTECTBEHHOHAYUHBIX 3HAHUU, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIILICHUEM.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIE€ro 0Opa3oBaHHUsSI CONEPKUT 3HAHUS O CTPOCHHUHM aToMa,
MOJIEKYJIbI, BEMIECTB UX POJIH B )KU3HEJACATEIHLHOCTH Y€IOBEKA, B IPUPOJIE.

Conepxanne Kypca XUMHH OCHOBHOTO OOIIEro oOpa3oBaHUs SIBISIETCS 0a30M Il M3ydeHUs OOIIUX
XUMUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB, TEOPHUM B cTapiiei mkoje. TakuMm oOpa3om, coaepkaHue Kypca
XUMHUU B OCHOBHOW MIKOJIE MpEACTaBiIsieT co00i 0a30BOE€ 3BEHO B CHCTEME HENPEPBIBHOTO XUMUYECKOTO
00pa3oBaHUs U ABJIIETCS OCHOBOM JUIs MOCENYIOIIel ypoBHEBOH U poduiabHOM quddepeHnnanuu.

XuMus B OCHOBHOM IIKOJIe M3ydaercs ¢ 8 mo 9 kmaccel. OOmiee ynciao ydeOHBIX 4acoB 3a 2 roja
oOyuenust cocrapisger 136. B yuebHom twrame 'BOY COII wm. M.K. OBcsHHMKOBa B 8-X Kiaccax
paccuntana Ha 68 yacoB (2 yaca B HEJEITIO)

PC?:VJ'II)TaTBI O0CBOCHU A vqeﬁnoro IIpeaIMeTa «XHMHUA»:
W3ydyeHrne XuMHUH B OCHOBHOM IIKOJIE 1a€T BO3MOXKHOCTh JOCTUYb CIEAYIOMINX PE3yIbTaTOB B HANIPABJICHUU
JIMYHOCTHOT'O Pa3BUTHS:
-BOCIIUTAHUE POCCUUCKON IPaKIaHCKOW MIEHTUYHOCTH: MATPUOTU3MA, JTIOOBH U YBaOKEHUIO K OTEUECTRY,
4yBCTBA FOPJIOCTH 3a CBOIO PoiHYy, 3a pOCCUIICKYIO XUMUYECKYIO HAYKY;
-(opMupOBaHUE IIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 OOIIECTBEHHON MPAKTUKH, a TAKXKE COLUAIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TYXOBHOMY
MHOT000Pa3uI0 COBPEMEHHOTO MUPA;
-(opMUpOBaHNE OTBETCTBEHHOTO OTHOILIEHUS K YUCHHIO, TOTOBHOCTH U CHOCOOHOCTH K CAaMOPa3BUTHUIO U
camM000pa30BaHUIO HA OCHOBE MOTHBALIMU K OOY4EHHUIO U IO3HAHUIO
- popMUpOBaHUE KOMMYHHKATUBHOI KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HON U
JIPYTUX BUAAX AEATEIbHOCTH;
- popMUpOBaHUE TOHUMAHUS [IEHHOCTH 3/I0POBOTO M 0e30macHOro oopasa )KU3HU; YCBOCHHE MPaBUII
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€301aCHOTO MOBEACHUS B UPE3BBIYAIHBIX CUTYALIUAX, YTPOKAIOIIUX
KU3HU U 37J0POBbIO JIIOJIEH;
- popMupOBaHUE TIO3HABATENHHONW U UH(OPMAITMOHHOMN KYIbTYPHI, B TOM YHCIIE Pa3BUTUE HABBIKOB
CaMOCTOSITENILHOM pabOThI ¢ y4EOHBIMU TTOCOOUSIMU, KHUT'aMH, TOCTYITHBIMU UHCTPYMEHTAMHU U
TEXHUYECKUMU CPEJICTBAMHU HH(POPMAITMOHHBIX TEXHOJIOT U
- opMUpPOBaHUE OCHOB PKOJOTHYECKOTO CO3HAHUS HA OCHOBE MPU3HAHUS [IEHHOCTH JKU3HH BO BCEX €€
MIPOSIBIIEHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIECHUS K OKPYKaIOIIEH Cpee;
- pa3BHUTHE TOTOBHOCTH K PELICHUIO TBOPUYECKHUX 33724, YMEHUS HaXOUTh a/IEKBaTHBIE CIIOCOOBI MOBEACHUS
Y B3aMMOJICHCTBHS C TApTHEPaAMH BO BpeMs y4eOHOU IeATeNbHOCTH, CIIOCOOHOCTH OIIEHUBATH MPOOJIEMHBIE
CUTYallMM U OTIEPATUBHO NPUHUMATh OTBETCTBEHHBIE PELICHUS B PA3JIMYHBIX MPOTYKTUBHBIX BUAAX
NEeSATENbHOCTH

MeTal'lpe)lMeTHbIMl/I pe3yibTaTaM OCBOCHHUA OCHOBHOM O6paBOBaTCJ'ILHOI71 nporpaMmmbl OCHOBHOTO 061].161"0
O6pa3OBaHI/I${ SABJIAKOTCA:

- OBJIaICHUEC HaBbIKaMHU CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH HOBBIX 3HaHHI>'I, OopraHusanuu yqe6H0171
ACATCIIBHOCTH, IOUCKA CPCACTB ec OCYHICCTBJICHUA,



- YMEHME IJIAHUPOBATh IIyTH JIOCTH>KEHHUS L€ HA OCHOBE CAMOCTOSITEJIbHOTO aHAIM3a YCIIOBUN U CPECTB
UX JOCTHKEHUS, BBIICIATH AbTEPHATHBHBIE CIIOCOOBI IOCTM)KEHUS 1IETH U BRIOMpATh Hanbosee

3 PEeKTUBHBIN CIIOCO0, OCYLIECTBIATH MMO3HABATENBHYIO Pe(ICKCHIO B OTHOIIEHUH JEHCTBUH 10 PEIICHUIO
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4.

- YMEHHUE MIOHUMATh IPoOIEeMy, CTABUTH BOPOCHI, KIACCU(PHUIIMPOBATH, CTPYKTYPUPOBATh MaTepua,
MIPOBOJIUTH SKCIIEPUMEHTHI, ApPT'yMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (POPMYIUPOBATH BBIBOIBI U
3aKJIIOUEHUS;

- YMEHHE COOTHOCUTH CBOU JACUCTBHUSI C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH
JESITEIbHOCTH B MPOLIECCE JOCTUXKEHUS PE3YyIbTaTa, ONPeNesITh CIOCOOb! JEMCTBUI B paMKax
MIPEJI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUM C U3MEHSIOLIEHCS
CUTYalUEl;

- opMupoBaHme 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOJIB30BAHUS HHCTPYMEHTOB U TEXHUYECKHUX
CpeACTB MHPOPMAITMOHHBIX TEXHOJIOTHH (KOMIBIOTEPOB U MPOTPAMMHOI0 00€CIIeYeHUs ) KaKk
MHCTPYMEHTAJILHO OCHOBBI Pa3BUTUSI KOMMYHUKAaTUBHBIX U TIO3HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX

e CTBHIA;

- YMEHHE C03/1aBaTh, IPUMEHATh U PeoOpa30BbIBATh 3HAKK U CUMBOJIBI, MOJEIU U CXEMBI Ul PEILIEHUs
y4eOHBIX U M03HABATEIbHBIX 33/1a4;

- YMEHHE U3BJIEKaTh HHPOPMALIMIO U3 PA3IMYHBIX HCTOYHUKOB (BKJIIOYasi CpEACTBA MacCOBOM MH(OpMALINH,
KOMITaKT-JUCKU y4eOHOTO HazHaueHus, pecypchl IHTepHeTa), CBOOOIHO MOJIH30BAThCS CIIPABOYHOM
JUTEPATypOil, B TOM YUCIIE U Ha 3JIEKTPOHHBIX HOCUTENSX, COOII0IaTh HOPMbI HH()OPMAITMOHHON
M30MpaTeTLHOCTH, TUKH;

- YMEHHE Ha MPaKTHKE MOJIb30BaTHCS OCHOBHBIMU JIOTHYECKUMHU ITPUEMaMH, METOIaMU HaOII0ACHNUS,
MOJENUPOBaHUS, OOBSICHEHUS], PEeLlIeHUs] IPOOIIeM, TPOTHO3UPOBAHUS U JIp.;

- YMEHHE OpPTraHU30BbIBaTh CBOIO U3Hb B COOTBETCTBUU C MPEACTABIECHUSIMU O 3I0POBOM 00pa3e *U3HHU,
IIpaBax U 00A3aHHOCTAX I'PaKJaHUHA, LIEHHOCTAX OBITHS, KyJIbTYPbl U COLIMATIBHOTO B3aMMOACHCTBYS;

- YMCHHE BBIIIOJIHATH [TO3HABATENBHBIE U TPAKTUYECKUE 3aJaHU,

- YMEHHME CaMOCTOATEIBbHO U apIyMEHTUPOBAHHO OLICHUBATh CBOM JICHUCTBUSA U IEHCTBUS OTHOKJIACCHUKOB,
coJiepKaTeabHO 000CHOBBIBAsI TPABUIIBHOCTD MM OIIMOOYHOCTh pe3ysbTaTa u crnocoda JIeicTBus,
aJIeKBaTHO OIICHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PakTHUECKOro MM MPEAI0JIaraéMoro pacxoaa
pPECYPCOB Ha PEILICHUE 3a7a4H, a TAKKE CBOM BO3MOYKHOCTHU B JOCTH)KCHUH LEJIH ONPEACICHHON CI0XKHOCTH;
- yMeHue paboTarh B rpymnne — 3pQeKTUBHO COTPYIHHYATh U B3aUMO/ICHICTBOBAaTh HA OCHOBE KOOPAMHALIUU
pa3UYHbIX NO3ULIMHI IPU BEIPAOOTKE OOIIEr0 PEIIeHUs] B COBMECTHOM JeSITeNbHOCTH; CIIyLIaTh apTHEpa,
(GbopMynupoBaTh U APryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAUBATh CBOIO MO3HUILIMIO U
KOOPJIMHUPOBATH €€ C NO3ULMH IAPTHEPOB, B TOM YUCIIE B CUTyallu! CTOJIKHOBEHUSI HHTEPECOB;
IPOAYKTUBHO pa3peliaTh KOHMIMKTHI HA OCHOBE yU€Ta HHTEPECOB U MO3UIMI BCeX €ro y4acTHUKOB, IOUCKA
Y OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHusi KOH(IUKTOB.

IIpeaMeTHBIMU pe3y/IbTaTaMH OCBOCHUS OCHOBHOI 00pa30BaTeIbHO MPOrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHus SBIISIOTCS:

- (popMupoBaHMEe NTepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MIPEICTABICHUN O BEIIECTBAX, UX
IIPEBpAILEHUSIX U IPAKTUUECKOM IPUMEHEHHH; OBJIa/IeHUE TOHATUIHHBIM alapaToM U CUMBOJINYECKUM
SA3BIKOM XUMMU;

- 0CO3HaHUE 0OBEKTHUBHO 3HAYMMOCTH OCHOB XUMHUYECKOI HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUECKUX MTPEBPALLEHUI OPraHNYECKMX U HEOPTaHUYECKUX BELIECTB KaK OCHOBBI
MHOTHX SIBJICHUH KUBOW U HEXKUBOU MPUPOABI; YTIyOJIeHHe MPEACTaBICHUIH O MaTepHaIbHOM €IUHCTBE
MUDA;

- OBJIaJICHHE OCHOBAMU XUMHUYECKOI I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO
OLICHUBATh KU3HEHHBIE CUTYAllUH, CBSI3aHHBIE C XMMHUEH, HaBBIKaMU 0€3011aCHOTO 00paIleHus ¢
BEILECTBAMU, UCII0JIb3YEMBIMH B IOBCEHEBHOM KU3HU; YMEHUEM aHAJIM3UPOBATh U IIAHUPOBATh
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B LENAX COSPEKEHUS 3A0POBbS H OKPYKAIOIIEH Cpebl;

- (popMupoBaHNE yMEHUI yCTaHABIMBATh CBA3U MEXAY pealbHO HAOMI0AaeMbIMU XUMUYECKUMU SIBICHUSAMU
U TIpolIeccaMt, IPOUCXOSIIUMHU B MUKPOMHUPE, OOBSCHATH MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh
UX CBOWCTB OT COCTaBa U CTPOEHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHHUS BELIECTB OT UX CBOMCTB;



- IPHOOPETEHNUS OIBITA MCITIOJIb30BAHMS PA3IMYHBIX METO/I0B U3YUEHUS BEIIECTB; HAOIIOACHUS 32 X
MIPEBpAILEHUSMH [TPU MTPOBEICHUH HECIOKHBIX XUMHUYECKHX IKCIIEPUMEHTOB C HCIIOJIb30BaHUEM
nabopatopHOro 000pyIOBaHUs U IPUOOPOB;

- YMEHHUE OKa3bIBaTh MEPBYIO IOMOIIb IIPU OTPABJICHUAX, 0’KOTAX U IPYTUX TPABMaX, CBA3AHHBIX C
BEIIECTBAMU U JIA00PaTOPHBIM 000PyJOBAHUEM;

- OBJIaJICHHE TIpUeMaMH paboThl ¢ HH(POPMAITUEH XUMUYIECKOTO COACPIKaHUs, IPEICTABICHHON B pa3HO
¢dopme (B Buae TeKCTa, GopMyIl, TpaduKOB, TAOIMIHBIX JaHHBIX, CXeM, ¢poTorpaduit u ap.)

- CO37[aHUE OCHOBBI [T (POPMHUPOBAHUS MHTEPECA K PACHIMPEHUIO U YTIYOJICHUIO XUMHUYECKUX 3HAHUN U
BBIOOPA XUMHH KaK MPO(UIBHOTO MpeIMeTa MU epexo/ie Ha CTYNEHb CpeHero (MOIHOro) 00Iero
oOpa3oBaHus, a B JAIbHEHIIIEM U B KadecTBE Cephl CBOE MPOPECCHOHATBFHOMN e TEIbHOCTH;

- (opMupoBaHue MPEACTaBICHHU O 3HAYCHUU XMMHUYECKOW HAYKH B PEIICHUU COBPEMEHHBIX
HKOJIOTUYECKUX MPOOIIEM, B TOM YHCIIE B IPEIOTBPAIICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod

Conepkanue NporpaMMbl Y4e0HOIr0 npeaMera 8 kiace

Tema 1. IlepBoHauajbHble XUMHYECKHE MOHATHS (23 yaca)
XuMHsT — HayKa O BEIIECTBaX, MX CBOMCTBAX M MpeBpaimeHHusX. [loHATHE O XUMHUYECKOM JJIEMEHTE H
dopmax ero cymectBoBanus. [IpeBpamenus: BemectB. Yuctbie BemecTBa M cMecd. CrocoObl OYHCTKH
cMmeceit. OTaudre XUMAYECKUX PEAKIIui OT GU3UIECKHX SBJICHUH. POJIb XMWY B )KU3HU YEJIOBEKA.
ATOMBI 1 MOJIEKYJIBI. ATOMHO - MOJIEKYJIsIpHOE yueHue. [IpocThie U CI0XKHBIE BEIIECTBA. XUMUYECKUM
3JIEMEHT. 3aKOH MOCTOSHCTBA COCTaBa BEISCTRA.
XuMHUYecKasi CHMBOJIMKA. 3HAKHM XUMHUYECKHX 3JIEMEHTOB W MPOUCXOXKJACHUE WX Ha3BAHUN. XMMHYECKHE
dbopmynel. Uanekcsl n kodpduimentsl. OTHOCUTENbHAST aTOMHAs W MOJEKYJISApHbIE Macchl. Pacuér
MacCOBOM JIOJIM XUMHUYECKOTO AJIEMEHTa 1Mo (hopMyJie BEIIecTBa.
[Tonsarue BasienTHOCTH. COCTaBIECHNE XUMHUYECKUX (POPMYII IO BaJICHTHOCTH. 3aKOH COXPaHEHHsI MacChl Be-
IIECTB, €r0 3HaYeHUE. XMMUYECKUE YpaBHEHHUS. TUIIBI XUMUYECKUX pEaKInui
Mogb - equHMIIa KOJTMYECTBA BenlecTBa. MosisipHas Mmacca. BeryuciaeHust o XuMHYECKUM YPAaBHEHUSIM.
Hemoncmpayusn
Mogeneii Mosiekys u aToMoB. KosuteKIust caMopoAHBIX 3JIEMEHTOB (Ha ipuMepe cephl). ['openne cBeun Ha
BECax C MOTJIOMIEHWEM NPOIYKTOB ropeHus. Paznoxxenne masiaxura. ['opeHrue Maruusi.
Jlabopamopnwie onvimot
PaccmoTtpeHnue BemecT ¢ pa3auyHbIMA (PU3NYECKUMH CBOMCTBAMHU.
Pa3nenenue cmeceii.
XUMHUYeCKHUe sBJICHU (TPOKATMBAaHUE MEAHOM IMPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM).
Peakuyu, WiutroCcTpupyroniMe OCHOBHBIE MPU3HAKK XapaKTEPHbBIX PEAKIIUH.
3HAKOMCTBO ¢ 00pasamMu MPOCTHIX U CIOXKHBIX BemecTB. OOpa3iibl TAMUYHBIX METAIOB M HEMETAILIOB.

Ilpakmukym

1. [IpaBuiia TeXHUKU OE30MACHOCTH MpU padboTe B XUMUYeCKOM KabuHeTte. [Ipuémbl oOpareHus c rabopa-
TOPHBIM IITaTUBOM CO CIIHUPTOBKOM, AIEKTpOHArpeBaTeieM; U3yueHUEe CTPOCHUS TIIaMEeHU

2. OuncTKa MOBapeHHON COIN

Tema 2: «IlepuoanyecKkuii 3aK0H U NEPHOAMYECKAS CHCTeMa XUMHYecKuX dJjemenTon /1. .
MenpgeseeBa. Ctpoenune atoma. XuMuieckas cBsizb. Ctpoenue Bemecrsa. (9 yacos)

Knaccudukarus XuMuueckux 31eMeHTOB. AMpoTepHbie coennHenus. [lepuoanueckuii 3akoH
J.M.Menpeneesa. [lepuoanueckas Tabauia XuMUIECKIX HIEMEHTOB.
Crpoenue atoma. M3otomsl. CTpoeHHe IEKTPOHHBIX 0001049eK aToMOB. COCTOSTHUE DJIEKTPOHOB B aTOME
3HavyeHue nepuoanueckoro 3akoHa. JKusnp u aestenbHocts J.M.Meneneesa.
Jemoncmpayusn
Kosnnekuust caMopoAHbIX 371€MEHTOB. Pa3inuHble BapuaHTbl NEPUOIMYECKON CUCTEMBI. MOJIeNb CTpOEHUS
aToMa
DNEeKTPOOTPULIATENLHOCTh XUMHUUECKUX 1eMeHTOB. KoBanentHas cBs3b. [lonspHas u HenossipHas
KOBaJIeHTHas cBsi3b. MloHHas cBs3b. KpucTainmuueckue pemeTku.
BanentHocts u crenens okucneHus. [IpaBuna BeIYMCIEHUS CTETIEHU OKUCIIEHUS 3JIEMEHTOB.
OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.
Jemoncmpayusn



OOpa3oBaHKe HEPACTBOPUMBIX, ra3000pa3HBIX U MAJIOMOHO3UPYIOIIUX BEIIECTB. MOJIEIN KPUCTAIUTMISCKUX
PCHICTOK KOBAJICHTHBIX U HOHHBIX COeI[I/IHeHI/H‘/JI. KOHHCKHI/IH COCIII/IHGHI/If/'I JKCJIC3a € PA3JIMYHBIMU CTCIICHAMUA
oxucienus. ['openue docdopa.

Tema 3. Kuciaopoa. Bogoposa. (9 uacoB)
Kucnopon, ero obmas xapakTepucTuka u HaxoxaeHnue B npupose. [lonyyenne. dusnueckue cBocTBa
KUCI0poJa. XUMUYECKHE CBOKMCTBA Kuciopoaa. IIpumenenune. KpyroBopot Kuciopoia B Ipupo/Ie.
Bozayx u ero cocras. 3ammra aTMOCEpHOTO BO3/IyXa OT 3arpsi3HEHMSL.
I'openune u meaenHoe okucieHue. TemnoBoi 3pGeKT XUMHUUECKON PEaKIIHH.
Jemoncmpayusn
3HAKOMCTBO ¢ 00pa3amMu OKCHUIOB, He(hTH, KAMEHHOTO YIJISl M MPOTyKTaMHU UX IePepadOTKH.
B3aumonelicTBue pacTBOpOB €1KOI0 HaTpa ¢ XJOpHBIM *kene3oM. [lomyuenue, cobupanue u pacro3HaBaHue
KHCIIOpO/a.
Ilpakmukym
3. [Nomydenue u cBOMCTBA KUCIOPOIA
Bonopon, ero o6mas xapakrepucTrKa U HaxoxaAeHue B mpupose. [lomyyenue Bojioposa B 1abopaTtopuu U
ero (pusnyeckue cBOMCTBA KUCIOpoaa. XUMHYECKHE CBOMCTBA BoJopoa. [I[pumenenue Bogopoaa
Jemoncmpayus
[Tonyuenue, cobupanue u pacro3HaBaHue BOJOpo/ia. BoccTaHOBIEHHE METAIIIOB BOJIOPOJIOM M3 HX
OKCH/IOB.
Ilpaxmukym
4. TlommyueHnue U CBOWCTBA BOIOPO/IA

Tema 4.Boana. PacrBopbl. (8 yacos)
PactBopsl. Bona - pactBoputens. PactBoprMOCTh BeliecTB B Bojie. MaccoBasi 10J11 paCTBOPEHHOTO
BemiecTBa. Boga. Ananu3s u cunaTe3 Boabl. Boma B nmpupoie u criocoObl ee ounctku. Ousndeckue u
XMMHUYECKHE CBONCTBA BOJIBI.
Hemoncmpayusn
PacTBOpeHue BelecTB ¢ pa3IMyHOM pacCTBOPUMOCTHIO, PACTBOPEHHUE BEIIECTB B PA3IIUYHBIX PACTBOPUTEIISX.
[Tonyuenue kpucramuioB coseld. PactBopenune Hutpara amMoHus. B3aumoieiicTBue HaTpus ¥ KaJIbLIUs €
BOJIOM.
Ilpakmuxym.
5. [IpuroroBiieHHEe PacCTBOPOB COJICH C ONIPEIeTICHHON MAacCOBO JI0JIEH pacTBOPEHHOTO BEIIECTBA

Tema 5. OcHOBHbBIE KJIacChl HEOPraHUYecKux coequHennid. (15 yacoB)
Oxcuppl: knaccudukaius, HOMEHKIIaTypa, CBOWCTBA, OJTyYeHHE, TPUMEHEHHE.
OcHoBanus: Knaccudukanus, HOMEHKIATypa, CBOWCTBA, OMy4YeHHe, IpuMeHeHne. duznueckue u
XUMHUYECKHE CBOMCTBA OCHOBAaHMM. Peakiust HeuTpanu3amum.
Kucnotsl: knaccuduxaiiysi, HOMEHKIATypa, (PU3HUECKUe U XUMUYECKHE CBOWCTBA.
Conu: knaccudukanys, HOMEHKIIATypa, CBOWCTBA, moidydeHne. Ousnueckrue U XMMUYECKUE CBOMCTBA CoJeit
I'enetnyeckas cBsI3b MEXAY OCHOBHBIMH KJIaCCAaMU HEOPTaHUYECKUX COCTUHEHUI.
Jemoncmpayusn
3HaKOMCTBO ¢ 00pa3lamMu OKCHUIOB, OCHOBAHUM, KUCIIOT, cOJiel. Peakius HelTpanu3auu B IPUCYTCTBUU
UHAMKaTopa. [ 'eHeTHueckas CBsI3b MEX/Iy OCHOBHBIMU KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUH.
Jlabopamopnsie onvimol
B3anMoelicTBre okcHIa MarHus ¢ KUCJI0TaMH
BsaumoselicTBue yriekucaoro raza ¢ U3BECTKOBOM BOJIOM.
[Tomyuenue ocagkoB HEPACTBOPUMBIX THAPOKCUIOB U H3yYCHHE UX CBOMCTB.
PacTBopeHue xenesa u IIMHKA B COJSTHOM KHUCTIOTE.
BriTecHeHHE 0JHOTO MeTalljIa IPYTUM U3 pacTBOPa COJIH.

Ipaxkmukym.
6. Perenne skcriepuMEeHTANBHBIX 3a71a4 110 TEME «BaKHEHUIIHE KJIaCChl HEOPTaHMYECKUX COSIMHEHHIMA



TemaTu4yeckoe MJIAHUPOBAHNE

Bapuant: /Xumns/8 xinacc/Xumus Pynsutuc u @enpaman § Ofuiee KoJIH4ecTBO YacoB: 68

Ne
ypoka

Tema ypoka

KoJu-Bo
4acoB

Conepxanue ypoka

IIporpamMmMHoe U
Y4eOHO-MeTOAHYECKOe
o0ecmeueHue

IInanupyeMble NpeIMeTHBIE Pe3yJbTAThI AJs
odyuarwmuxcs ¢ OB3

HepBOHa‘laJILHI)Ie XM

Hyeckue noHsaTus (234)

1. [Ipeamer 1 MpeAMET XUMHH, CBOMCTBA Paznuunble BUIBI OOyyaromuiics y3HaeT onpeaeaeHue NpeaMeTa XUMUH,
XUMHH. BEIIECTBA. ONMCBHIBAHNE BEUIECTBA | XMMHUYECKON MOCY/IbI, OTIpeJIeNIeHUE BEIIECTBA, CBOMCTBA BEIECTBA.
Texnuka 10 UX (PU3NYECKUM CBOMCTBAM, IpEeIMETHI, CIeIaHHbIE HayuuTcst onuchIBaTh BeliecTBa N0 UX PU3NYECKUM
0€30MacCHOCTH. onpeneneHue GU3NYECKuX 1 U3 pa3IMYHBIX BEIIECTB. CBOMCTBaM.

XUMUYECKUX SIBICHUW, IPU3HAKK  |Tpe3eHTanus "Xumus u
XUMUYECKUX PEAKIUHN U YCIOBUS UX | )KU3HB" HayuuTtcs otinnyate puznyeckue 1 XuMUYecKue
BO3HMKHOBEHHUS U TEUEHUS, SIBJICHUS, OTIPEAETATh MPU3HAKN XUMUYECKUX PEaKIIHi
oTIIN4YMe PU3NUECKUX U XUM. U YCJIOBHSI UX BO3HUKHOBEHUS M TEUCHHUS.
SBJICHUS, ONIPENIECIICHUE IPU3HAKOB
XUMHUYECKUX PEAKIIUN U YCIOBUI
VX BO3HUKHOBEHHS U TEYCHHUS .
[IpaBuna T.06.
Ynerhe UucTele BelecTsa, O JHOPOIHBIEC U OOyuaromuiics y3HaeT OTIMYUE YUCTOTO BEIIECTBA U
HEOJHOPOJHBIE CMECH CMecH, CIIOCOOBI Pa3/ieIeHusl CMeceil.
BEIIECTBA U OJIHOPOJHBIE U HEOAHOPOJHbBIE
IIpocToe u cnoXx’HOE BEECTBO. Hayuutcs paznu4ars OqHOPOJHBIE U
CMECH. cmecH , CoeJMHEHME XKellesa ¢
2. 1 AToM. N HEOHOPO/IHBIC CMECH.
[Ipocteie n cepon
OTiMumne 4nucToro BEIecTBa U
CIIOXKHBIE
CMeCH, CIIOCOOBI pa3/iesIeHus
BEIIECTBA. s
CMECEH.
ATOMBI, Omnpenenenne XUMHYECKOTO
VY3HaeT olnpeneneHue XMMUIECKOro AEMEHTa, Ar,
MOJIEKYJIBI, JJIEMEHTA, Ar, 9
. TabIMIIa XUMUYECKUX HayuuTcst oTam4aTe NOHATHSI XMMUYECKAN JIEMEHT U
3,4 HOHBI. 2 OTianune NOHITUA XUMHUYECKUN
. snemeHToB J.MI.MenneneeBa |mpocToe BEMIECTBO
XUMHYECKUI JIEMEHT U IIPOCTOE BEUIECTBO
JJIEMEHT.
Xumuyeckue Onpenenenne Mr, Xumu4eckon OOyuaronuiics y3HaeT onpenenenue Mr, XUMUYeCKOr
OPMYJIBL. OpMYJIBI OPMYJIBL,ONIPEAETIEHUE 3aKOHA ITOCTOSIHCTBA COCTaBa
5,6, Gopaty Qopyite, TabJIMIa XUMUYECKUX (opmye1,omp
3akoH 3 |ompexerneHHe 3aKOHA OCTOSHCTBA BELIECTBA.

7 anemenToB J[.1. MenneneeBa
IIOCTOSIHCTBA COCTaBa BELIECTBA. HayuuTcs no nia"y onuceIBaTh BEIIECTBA U
cocTaBa Onucanueno miaHy BEIECTBA U BBITIOJIHSATD.




BCIICCTBA.

BBITIOJIHCHHUC
pacuéroB 1o opmysre.

Ornpenenenre BaJIGHTHOCTH.
Ornpezenenne BAJICHTHOCTH T10

TabInIla BAJIEHTHOCTENR

HayuuThcs onpenensiTh BaJICHTHOCTH 110 GopMyIie,

8,9 |BaneHTHOCTS. 9
bopmyre, HEKOTOPBIX 3JIEMEHTOB COCTOSIIIEH U3 2-X 2JIEMEHTOB.
COCTOSIIIEH U3 2-X IIEMEHTOB.
CocraBienue .
o0I11e€e YKCII0 BAJICHTHOCTEH, N
XUMHAYECKHAX TaOJIMIla BAJIEHTHOCTEH
10,11 cocTaBieHue GopMyI 1Mo Hayuutbcst coctaBisiTh GOpMyITbI 1O BaJIEGHTHOCTH.
dhopmyn o HEKOTOPBIX DJIEMEHTOB
BAJICHTHOCTH
BaJICHTHOCTH.
OmnpeneneHne KOJINIECTBO Hayuuthcs onpenensats o GopMmylie YuCiIo MOJb,
BEIIEeCTBa, MOJIb, YMCIIa ABOTAIpO, Maccy TAaHHOTO BEIIECTBa.
M, o gopmyIie 9UCIIO MOJIb, Maccy
JAHHOTO BEIIECTBA, ONPEICIICHIE
3aKOHa ABOTapo, MOJISIPHBIN
Konuuaectso 00BEM raza.yMeHue pemarh 3a/1auu
HexoTtopsie BeniecTa
12,13 |BemiecTBa. C UCIIOJIb30BAHHUEM [OHATHS
. KOJIMYECTBOM | MOJIb
Pemenue 3anay. «MOJISIPHBII
00BEM», KOTHOCUTENBHAS
IUIOTHOCTD r'a3ay.YMeTh BBIUUCIISTD
00BEMHBIEC OTHOIICHHUS T'a3a M0 XUM.
YPaBHEHUIO, UCIIOJIB3Ysl 3aKOH
00BEMHBIX OTHOILICHUH.
Omnpenenenre 3aKOHa COXpaHEHUs
MaccChl
VYHaeT omnpeneneHne 3aK0Ha COXPaHEHUS MacChl
BEII[ECTB, 3HAUCHUE
BEIIECTB, 3HAU€HUE KOAPPHUIIMECHTOB B XHUM.
KO3 PHUITMEHTOB B XUM. Buneodparment: «Tunsl
14,15, | Xumnueckue N YpaBHEHUSX.
YpaBHEHUSIX. XUMHYECKUX PEaKIIHiD»
16 YPaBHEHUS. HayuuTbcs cocTaBiATh (3aKaHUYUBATh) XUM. YpPaBHEHUS,
CocraBieHue XUM. ypaBHEHUS,
YpaBHUBATH UX.
YpaBHUBAaHUE UX.
XUMUYECKUE YPaBHEHHUSI, TUTIBI
XUMHYECKUX peaKIui
Turmbl Buneodparment: «Tunst Y3HaeT olpeneseHue peakluil pa3ioKeHus,
Peakuuu pa3noxxeHus, COSAMHEHUS, .
17 XUMHYECKUX XUMHYECKUX PEaKIIHiD» coeMHEeHUs,3aMelIeHns, 0OMeHa
. 3aMelleHus1, OOMEHa.
peaxiuii.
18,19, | Beruncnenus mo METO/I IPOTIOPIIUH, Hay4uTcst BBIYUCISAT 110 XUM. YPaBHEHHSIM Maccy,




20 XUMHUYECKUM anreOpanvdecKuii MeToI, YHICJIO MOJIb 110 U3BECTHOMY KOJI-BY BEIIECTBA MU
YpaBHEHHSIM BBIUMCIICHUS 110 XUM. YPaBHEHUSAM Macce, BCTYMAOLIET0 I 00pa3yoIerocs B
Maccy, YUCI0 MOJIb TI0 U3BECTHOMY pe3yibTaTe peakuu U Ha000POT
KOJI-BY BEIIIECTBA WJI Macce,
BCTYMAIOMIETO WM 00pa3yromerocs
B pe3yJIbTaTe Peakuu U Ha00opoT
[ToBTOpEHuE N [ToBTOpEHUE U 3aKperieHne
21,22 M . [ToBTOPUT U 3aKpENUT NOJYyIEHHbIE 3HAHUS U YMEHUS
000011IeHNe MTOJIy4YE€HHBIX 3HAaHUN U YMEHUH
KontponsHas
paborta Nel
23 «[TepBoHaYaTBH
bI€ XUMUYIECKHE
TTOHSATHSD)

Iepuoauyeckuii 3aK0H

U NepuoJuvecKasi CHCTeMa XUMHYeCKHUX 3j1eMeHTOB. CTpoeHue atoma. Xumuieckasi cBsizb. CTpoeHue Beuiectna. (94)

OmnpenerneHne NepruoITIecKoro
3aKOHA, CTPOCHHE aTOMa, 3HAYCHUE
MOPSIIKOBOTO HOMEPa, OCHOBHBIC
MPU3HAKK KJaccu(puKaum
XUMHYECKHUX 3JICMEHTOB Ha

OO0yuaromuiicst y3HaeT OMPEICIICHHE TIEPUOIMIECKOTO
3aKOHa, CTPOEHHE aToMa, 3HAYE€HUE MOPSIIKOBOTO
HOMEpa, OCHOBHBIE TPU3HAKHU KIacCUPUKAIIII
XUMHYECKHUX 3JIEMEHTOB Ha MPUMeEpPEe CEMEICTB
IEJIOYHBIX METAJIJIOB, TAJIOT€HOB, UHEPTHBIX a30B.

[Tepuoauuecku . Buneodwmibsm «Kuszup u
" MpUMEPE CEMEUCTB IIETOUYHBIX
¥ 3aKOH U nesitenbHOCTD J[. 1.
METAaJIJIOB, TaJIOT€HOB, MHEPTHBIX
o4 nepuoanIecKas 308 Menneneena »
cucreMa ) . Juck «O01mas XuMus»
[TopsiikoBBIN HOMED AJIEMEHTA.
XUMHUYECKUX (cTpoeHue aroma)
[Iepuon. I'pynma 3meMeHTOB.
DIIEMEHTOB
3apsj sapa aToma.
DIEKTPOH, IPOTOH, HEUTPOH.
HM3oTomnsl.
H3MeneHre CBOMCTB JIEMEHTOB U
ero COeaIUHEHUIA.
Pacnonoxenue >1eKTpOHOB MO
Crpoere cIosIM, (POPMBI STEKTPOHHBIX Y3HaeT pacnosiokeHne dJIEKTPOHOB IO cIosM, GOpMBI
P opOuTanei, mepuoandecKue AIIEKTPOHHBIX opOuTanei. Hayunrcs 3anuceiBath
AIEKTPOHHBIX N Buneodparment «Ctpoenue .
25,26 H3MEHEHHUS XUMHYSCKUX CBOMCTB B CTPOECHHE ATOMOB AJIEMEHTOB MEPBBIX YETHIPEX
000JI04€EK aTOMOB»
ATOMOE 3aBUCHMOCTH OT YHUCJa JIEKTPOHOB MEePHO/IOB.

B Hapy>KHOM DJIEKTPOHHOM CJIO€.
CrtpoeHue aTOMOB 3JIEMEHTOB




MEPBBIX YETHIPEX MEPUOIOB,
3aMUChIBATh 3JICKTPOHHBIC
(OpMYyITBI B SIEKTPOHHBIC TUYCHKU
ISl aTOMOB 2JIEMEHTOB ATHX
MIEPUOJIOB.

DneKTpoHHas 000JI0YKA.
CrniapeHHbIE U HECTTApEHHbIE
AIIEKTPOHBI.

Ornpenenenne XUMUYECKON CBSI3H,
AIIEKTPOOTPHUIIATEIHHOCTH,

Hayunrcs naBate XapakTepUCTUKY IO IUIAHY IO €70
ITOJIOKEHUIO B IIEPHOUYECKON CUCTEME U CTPOEHUIO

DNeKTpoOTpHUIIa KOBAQJICHTHAs HETIOJISIpHAs U atoma. Hayuurcst onpenensiTh KOBAJICHTHYIO CBSI3b.
97 TENBHOCTD. TOJISIpHAsi, MeXaHu3M obOpaszoBanus |BuneodparmenT «Turbt
KosanenTnas KOBaJICHTHOM CBSI3H, CXEMBI XUMHYECKOU CBI3M
CBSI3b 00pa3zoBaHUs BEIIECTB C
KOBAJICHTHOW HEMOJIIPHOU U
MOJIAPHOM CBSI3BIO.
OnpeneneHre HOHHOM CBA3H, Hayuutbcs onpenensth HOHbI, MOHHYIO CBS3b. IOHHOE
MeXaHU3M e€ 00pa3oBaHMUsL. COCIUHEHME
Onpenenenre HOHHON U
KOBAQJICHTHOM CBSI3U B pa3Nu4HbIX |BumgeodparmenT «Turbt
28 WNoHnnas cBs3b. .
BEIIIECTBAX;, COCTABIICHHUE CXEMBI XHUMHUYECKOM CBSI3M
00pa3oBaHUs HOHHBIX COCTMHCHUM.
Wonsl. Monnas cBsa3b. oHHOE
COCIUHCHHE.
Kpucrannnueckas pemérka. Moienu npocTpaHCTBEHHBIX Hayuutbcs onpenensTh KpUCTaUIMUECKYO PEHIETKY.
29 Kpucrammmueck MonexyinspHas, aTOMHasi, MOHHAsA, |pELIETOK MOBAPEHHOM COJIN,
as pemérka. MeTaJUTMYecKash KpucTauimueckass |rpadura, TBEpIOro OKCuaa
peméTka. yraepoaa (IV).
CreleHb OKUCICHUS, OKUCIINTEb,
CremeHs BOCCTAHOBHTEIb, ITPOLIECC
OKHCIICHILSL. OKHUCIIEHUs, ITPOLIeCC
BOCCTAHOBJICHHS, OK.-BOC-as
30,31 |OxucnurensHO- peaKs ’ Hayuutbcs onpenensiTe CTeneHb OKUCIEHUS.
BOCCTAaHOBHTEI

bHBIC PCAKITNH.

OrnpezneneHue CTENEeHU OKUCIICHUS
o popMyinaM U COCTaBJICHUE
(hopMyIl IO U3BECTHOM CTETICHH




oxkucnenus. [Ipocreimue

OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIC

peaKIiu, CXeMY JJICKTPOHHOTO
Oajanca.

32

KontponbHas
pabora Ne2
«CtpoeHue
aToMma.
Xumuyeckas
CBSI3b.
Crpoenue
BEIECTBA

Kucaopoa. Bogopoxa. (94)

®u3. ¥ XUM. CBOMCTBA KACIOPOJIA.

Pa3znnune noHITHI «XUMHUYECKUNI

Hayuutbcst 3anmuchiBaTh XUMUUECKHE PEAKITHH
OTIPEICTISIONINE XUMUUYECKUE CBOMCTBA KUCTIOPOaa

Kucnopon. AJIEMEHT» U «IIPOCTOE BEIIECTBO (peakuuu TOpeHHUs).
dusznyeckue u Ha npUMepe KUCIopoaa. JeMmoHcTparms
33,34 | xumuueckue YpaBHEeHHUsI peaKIuit BHIeO(parMeHTa:
CBOMCTBA. B3aMMO/ICHCTBHS KUCIIOPOJA C «Kucnopon»
BEI[ECTBAMHU.
[Ip.p. «Ilony4yenue u cBoiicTBa
KHCIIOPO/1a»
KHCTIOPOJI, a30T, UHEPTHBIE ra3bl,
COCTaB BO3/lyXa, YCIOBHS "
Boznyx u ero JlemoHcTparnus VY3HaeT 00bEMHBIE OTHOIIICHHUS T'a30B B BO3/IyXe:
35 BO3HUKHOBCHHMS M MPEKPAICHUS
COCTaB. BUuaeoparmenrta: «Bo3ayx» |KHCIOPO, a30T, MHEPTHbBIE ra3bl
TOpPEHUS, MEPHI T10
MIPEeIyNPEXICHUIO MTOKAPOB
Pemenne 3amau Pemenue 3amgau «Kucnopon. N
HayuuThcst mpou3BOAUTH PacU&ThI 1O YPaBHEHUSIM
36 «Kucnopon. Bosnyx» .
peaxiuii TOpeHusl.
Boznyx»
Bogopon. BoccranoBurens. HayuuThcs 3anuchIBaTh YpaBHEHUS XUMHUYECKHX
duznyeckue u ChIpb€. DKOIOTUYECKH YUCTOE pEaKIuu, OMPEEIIONINX XUMUIECKIE CBOCTBA
37,38 |xumuyeckue TOIIMBO. COCTaB MOJIEKYIIbI Buneodparment: «Bogopom» |Bomopona.
CBOICTBA. BOJIOPO/Ia, ONIPE/IEIICHNE 3aKpernuT HABBIKU TPOU3BOAUTH PACUYETHI TIO

Pemenue 3amau.

BOCCTAHOBHTCIIA.

YpaBHEHUSM PEaKLU.




XapakTepucTuka BOJA0pOIa, KaKk
3JIEMEHTA U IIPOCTOTO BELIECTBA.
DU3NYECKUE U XUM. CBOKWCTBA
BOJIOPOJA.

39,40

[ToBTOpEHuE N
00o0menune
TEMBI
«Bomopon.
Kucnopon».

[ToBTOpEHME U 3aKpereHue
3HaHHI, YMEHUI U HABBIKOB,
MOJIYYCHHBIX [TPU U3YYECHUHU TEMBbI

[ToBTOpEHME U 3aKpETUIEHUE 3HAHUI, YMEHUN U
HAaBBIKOB, IMOJYYCHHBIX [P U3YYECHUH TEMBbI

41

KontponbHas
pabota Ne3 1o
TeMe:
«Kucmopon.
Boaopon»

Bona. PacTBopbl. (84)

Bonma. CsoiicTBa

CriocoObI 0YHCTKH BOJBI OT
npuMecei, (U3uIecKue CBONCTBA
BOJIBI, MEPHI 110 OXPaHEe BOJIBI OT
3arpsi3HEHUS, KOJMYECTBEHHBIA U
Ka4eCTBEHHBIN COCTaB BOJIbI,

Buneodparment «Bona-

OO0yuaromuiicst y3HaeT CrOCOObI OUYUCTKH BOJIBI OT
npumecei, (GU3NIeCKue CBONCTBA BOJIbI, MEPHI 110
OXpaHe BOJbI OT 3arpsA3HCHUs. Y 3HAET KOJIMYECTBEHHBIN

42 XMMHMYECKHUE CBOMCTBA BOJBI. Y Ka4€CTBEHHBIN COCTaB BOJIbI, XMMUYECKHAE CBOMCTBA
BOJIBL. . PacTBOPHUTEND)
YpaBHEHMS peakLnid, BO/JIBL.
JOKa3bIBAIOIINX XUMHYECKUE
CBOMCTBA BOJIBI.
ArperaTHoe CBOMCTBO,
pacTBOPUTEIIb
IIpouecc pacTBOpeHHs C TOUKU
3pEHHs AaTOMHO — MOJIEKYJIAPHOTO Hayuutcst 0OBACHATH MpOLIECC PACTBOPEHUS C TOUKH
YUEHHS. 3pEHHsI AaTOMHO — MOJIEKYJIIPHOT'O YUYEHHS.
[Ipurorasienue pactsopa C Hayunrcsa npuroraBianBaTh pacTBOPHI C ONPEACIEHHON
43,44, PACTEODE OIIPENENEHHON MaCCOBOU J10JIEH [Ipe3enranus IpoeKkToB. MacCOBOM J0JIeH PaCTBOPEHHOTO BEILECTBA.
45 PPl pPacTBOPEHHOIO BELIECTBA. Hayuurca pemars 3a1a4u Ha ONPEACIIEHUE MACCOBOU

Pemenue 3agau Ha onpenenenue
MAacCOBOM J0JIM paCTBOPEHHOTO
BEIIECTBA, MACChl PACTBOPEHHOTO
BEIIECTBA U MACChl pacTBOpA.

J0JIN paCTBOpéHHOTO BCIICCTBA, MaCChI paCTBOpéHHOFO
BCIICCTBA U MACCHI paCTBOpA.




PactBopsl. PacTBOpUMOCTS.
MaccoBas 107151 paCTBOPEHHOTO
BEILECTBA

Briuncienns MaccoBhIX J0Jei
KOMIIOHEHTOB Pa3IUYHBIX CMECEH,

HNHTepakTuBHAsA NOCKa,

Hay‘-II/ITCSI BBIYHCIIATH MAaCCOBBIC 1OJIM KOMIIOHCHTOB
Pa3InIHbIX CM€C€I71, Ha OCHOBAHWH PAHCC MMOJTYUCHHBIX

46,47 |Pewrenue 3amad. N . . N
Ha OCHOBAHWH 3HAHUI XUMUUYECKUX |MYJbTUMEIUUHBIA TPOCKTOpP | 3HAHUI
CBOMCTB BEILIECTB Pa3HBIX KJIACCOB.
[ToBTOpEHUE N
[ToBTOpEHME U 3aKkpereHne
00001eHNe . o
48 3HaHUM, YMEHUI U HABBIKOB,
Tembl «Boga.
MOJTYYSHHBIX TIPU U3YUYEHUU TEMBI
PacTtBOpBI»
KontponbHas
pabotaNe4
49
«Bona.
PacTtBOpBI»

OcCHOBHBbIE KJIACCHI HEOPraHUYeCKUX coeauHenuii (154)

. Buneodparment V3HatoT kiaccu(pukanyio HeOPraHUIECKUX BEIIECTB.
Knaccudukanm I'enernueckuii pan. ['enernueckas N
a CBAAL «["eHeTnueckas CBA3b Hayuarcst xnmaccudunupoBaTh 10 COCTaBy M CBOMCTBAM
' HEOPraHUYECKUX HEOPraHUYECKHE BEIICCTBA. Y3HAIOT ONPEACIICHUE
50, HEOPraHUYECKH OcHOBHBIE, KUCIOTHEIE, . .
. coenrHeHU», IHTepakTUBHAsS | OCHOBHBIX KJIACCOB HEOPTAaHUUYECKUX COCTMHCHUH,
51 X BEILECTB. amdoTepHbIC CBOMCTBA OKCHJIOB, N
N nocka «Cxema TeHeTHYEeCKON | KimacCu(UKAIIHIO.
I'enernueckast KHCJIOT, OCHOBAHHH. Ny
CBAAL CBSI3U HEOPraHWYECKHUX Hayudarcst moka3bIiBaTh XUMHUYECKHE CBOHMCTBA
’ BEILECTBY» OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
Ny OO0pa3sibl OKCHIOB. VY3HarT Ki1accu(UKAIUI0 HEOPTaHMYECKUX BEIIECTB.
I'enetnueckuii psia. [ 'eHeTHUecKast N
CBAAL Buneodparment Hayuatcs xmaccuduuupoBath 1o cOCTaBy U CBOICTBaM
' «['eHeTnueckas CBA3b HEOPraHUYECKHE BEIICCTBA. Y3HAIOT ONPEACIICHUE
OcCHOBHBIE, KUCIOTHEIE, .
52, 9 HEOPraHUYECKHX OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHCHUM,
OKCHUIEBL. am(poTepHbIe CBONCTBA OKCHJIOB, .
53 . COoeMHEeHuI», IHTepaKkTHBHAs | KIacCU(PHUKAIIHIO.
KHCJIOT, OCHOBAHHH. . .
. nocka «Cxema renetrndeckoir |Haydarcs moka3biBaTh XUMUYECKHE CBOWCTBA
JIa6. onsrTel: B3auMoaerictere CO,
CaO ¢ H,0O CBSI3M HEOPTraHUYECKHUX OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB.
: 25 BEIIIECTB»
54 Kucnora. UuaukaTtop JlabopaToOpHBIE OMBITHI: Y3HaT KI1acCu(UKALMI0 HEOPTaHUIECKUX BEIIECTB.
55 ' KicoThl Kucnopoacoaepxarue u 1) neiictBue pacTBopoB KUCIOT | Hayuarcss kimaccuduuupoBaTh MO COCTAaBY U CBOHCTBAM

OeckucnopoaHbie KUCaoThl. OHO-,
NBYX-, TPEXOCHOBHBIE

Ha UHJIUKATOPBI;
2) B3aUMOJEICTBUE KHUCIIOT C

HCOPraHN4YCCKUC BCUICCTBA. V3HarwTt OMpCACIICHUC
OCHOBHBIX KJIACCOB HCOPIraHUYICCKHUX COGﬂHHCHHﬁ,




KUCJHOTHL..I 'eHeTnuecKuii ps.
I'eneTnyeckas CBS3b.
OcHOBHBIC, KMCIOTHEIE,
amM(pOTepHBIC CBOHCTBA OKCHJIOB,
KHCJIOT, OCHOBaHHI.

MeTayuiaMu (3KeJe30M, MEIbIo,
LIUHKOM);

3) B3aMMOICHCTBHE KUCIIOT C
OKCHIaMU
MeTauioB.BugeopparMment
«I'eHeTndecKas CBSI3b
HEOPraHHYECKUX
coenuHEeHn», THTepakTHBHAS
JIocka «CxeMa reHeTHYeCKoi
CBSI3M HEOPTraHUIECKHIX
BEIIECTBY»

KJIaCCH(HUKAITHIO.
Hayuatcs noka3piBaTh XMMHUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB.

I'enernueckuit psag. ['enetnueckas |Buneodparment V3HatoT kiaccu(puKaIyio HEOPraHMIECKUX BEIIECTB.
CBSI3b. «"enernyeckas cBs3b Hayuatcs xnaccuduuupoBath 1o cOCTaBy U CBOICTBaM
56 OcHOBHBIE, KMCIIOTHEIE, HEOPraHUYECKUX HEOPraHWYECKHUE BEIIECTBA. Y 3HAIOT ONpPEICTICHUE
57 " |OcHoBaHusl. am(oTepHbIe CBONCTBA OKCUJIOB,  |COEAMHEHUI», IHTepaKTUBHAs | OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEAMHEHUH,
KHCJIOT, OCHOBAHHIA. nocka «Cxema TeHEeTHYeCKON | KimacCu(UKAIIHIO.
CBSI3M HEOPTraHUYECKUX Hayuatcsa noka3piBaTh XMMHUUYECKUE CBOMCTBA
BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB.
JeMoHCcTpanms: VY3HaroT Kiaccu(UKAINI0 HEOPTraHUYECKUX BEIIECTB.
[Toka3 oOpa31oB coJei. Hayuarcst xknmaccuduuupoBaTh 10 COCTaBY M CBOMCTBAM
Coub. Cpegnue, KUCIbIE,
o NHtepakTBHAsA T0OCKa HEOpPraHWYECKHUE BEIIECTBA. Y3HAIOT ONpEIeTICHUE
OCHOBHEIC, TBOMHBIC COJIN o
N (Tpe3eHTanus OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUH,
I'enernueckuii pan. ['enerndeckas
58 CBAAL npoekToB)Buneodparment KJ1acCHU(DUKAITHTO.
' Counmn. ) «["eneTnueckas cBA3L Hayuarcsa noka3piBaTh XMMHUYECKHE CBOMCTBA
59 OcHOBHBIC, KHCIOTHEIC,
o HEOPraHUYECKUX OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
amdoTepHbIC CBOMCTBA OKCHJIOB, o
N coenuHeHuy, aTepakTuBHAs
KHCJIOT, OCHOBaHHH. N
nocka «CxeMa reHeTHUECKOH
CBSI3M HEOPraHUYECKUX
BEILIECTB)
I'enetnueckuit psag. I'enernueckas Y3HaT Ki1accu(UKalrio HEOPraHUIECKUX BEIIECTB.
O06o001menue u CBSI3b. Hayuatcs xmaccuduuupoBarth 1Mo cOCTaBy U CBOICTBaM
CHCTeMaTHu3aIu HEOPraHUYECKHE BEIIECTBA. Y3HAIOT ONPEACIICHNUE
60,61 |s 3HauwMit Mo OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUH,
MIPOMJEHHOU KIIACCH(PHKAITHIO.
TEME Hayuarcst noka3piBaTh XMMHUYECKHE CBOMCTBA

OCHOBHBLIX KJIACCOB HCOPIraHUYICCKUX




BCIIICCTB. Hayanc;[ onpCACIATL HCOPIraHNICCKUC
BEIIIECTBA, MPABHIILHO 00paIaThes ¢ mpubopamu u
peaKTUBaMU, COOJTIO/Iast TpaBwmiIa 1o T. O.

62,63

Baxneimme
KJ1aCCHI
HEOpPraHUYECKU
X COCTMHEHU

I'enetnueckuit psag. I'enernyeckas
CBS3b.

Hayugarcs onpenersiTb HeOpraHUYECKUe BEIECTBA,
NPaBUIHLHO 00paIIaThCs ¢ MpUOOpaMH U peaKTHBAMH,
co0Iro1as mpaBuia 1o T. 0.

64

HUtorosas
KOHTPOJIbHAS
pabora

65-68

[ToBTOpEHME.
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Y4eOHO-MeTOAMYECKHI KOMILJICKT:

1. Pymuruc I'.E., ®enpaman®d.I’. Xumus: yaeOHUK 118 8 Kitacca 0011e00pa30BaTEIbHBIX YUPESIKICHHA -
M.; IIpocBemenue, 2018r.

Paboune mporpammsel K npenmeTHoi auHuM ydeOnukoB [.E.Pymsutuca, @.I.densnamana, H.H.I'apa,
IIpocsemienue, 2018
l'apa H.H. Xumus. Ypoxku B 8 knacce. M.: [Ipocsemienue.
Xomuenko W.I'. COopHUK 3a7a4 U YIPA)KHEHUHN 110 XUMUH.

MaTtepuajbHO - TEXHHYECKOE o0ecleyeHue:
Jliist 00ydeHust 00yJaroImUXCsi OCHOBHOM ITKOJIBI B COOTBETCTBHH C TPEOOBAHUSMU

denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEBHOTO CTaHIapTa HE0OX0AMMa peaTn3anus
JEATeIbHOCTHOTO MOAX0/1a. JleaTebHOCTHBIN TIOX0 ] TPEOYeT MOCTOSHHOM OTIOPHI Tpo1iecca 00ydeHus
XMMHH Ha JICMOHCTPAIIMOHHBIN SKCIICPUMEHT, MIPAKTUICCKHIE 3aHATHS U JIJA0OPATOPHBIC OTIBITHI,
BBITIOJTHSIEMBIC 00YJAFOIITUMUCS.

B xabuneTe XMMHH OCYIIECTBIISIFOTCSL KaK ypOUHasi, TaK U BHEYpoUHasi (hOpMbl yueOHO -
BOCIIMTATEILHON JACATEIIEHOCTH C 00ydJaromuMucs. bompiryto 9acte 000pyI0BaHUs COCTABISIOT YIeOHO-
MpaKTHYecKoe U yueOHOo-1abopaTopHOe 000pyI0BaHUE, B TOM YHCIIE KOMILJIEKT HAaTypalbHbIX OOBEKTOB,
MOJIeNH, TIPHOOPHI, AEMOHCTPAIMOHHBIEC TAOIHIIBI, BUIC0, MEAHA OCHAIIICHHE.

B KOMITIEKT TEXHUYECKHX U HHPOPMAITMOHHO-KOMMYHUKATHBHBIX CPEJICTB 00YUEHUS BXOIAT:
KOMITBIOTEP,MYJIbTUME/THA IIPOSKTOP, KOJUICKITUS MEINa-pecypcoB, BbIxoa B UHTepHET.

Vcnonb30BaHKE JIEKTPOHHBIX CPEJICTB 00YyUEHUS TO3BOJISIOT: aKTUBU3UPOBATh NS TEILHOCTD
oOyuaronuxcs, MoJiyyats 60Jee BICOKHE KaueCTBEHHbIE pe3ysbTaThl 00ydeHus; npu noaroroske k EI'D
obecreurnBaTh CaMOCTOATEILHOCTh B OBJIQJICHUH coJiepkanreM Kypca. @opmupoBats MKT-
KOMIIETEHTHOCTb, CITOCOOCTBYIOIIYIO YCTICIITHOCTH B Y4€OHOU JesiTenbHOCTH; hopmupoBats Y Y /I;
HartypanabHble 00beKThI

HatypainbHble 00beKThI, UCHIOJIb3yeMble B 00y4EHUU XMMUU, BKIIOYAIOT B €051 KOJUIEKLIIUU MUHEPAIOB U
TOPHBIX MOPO/I, METAJUIOB U CINIABOB, MUHEPAJIbHBIX YI00pEHUH, MIacTMacc, KaydyKOB, BOJIOKOH U T. [I..
O3HakoMJIeHHE 00Y4aIOIIUXCs ¢ 00pa3iaMHi UCXOIHBIX BEIIECTB, OIYIPOIYKTOB U TOTOBBIX U3ACTUI
MO3BOJISIET MOJIYYUTh HATJISAHOE MIPEICTaBlIeHne 00 ITUX MaTepuaiax, UX BHEIIHEM BUJIE, A TAKXKE O
HEKOTOPBIX (PU3UUYECKUX CBOMCTBAX.

Mopgean

OO0beKkTaMu MOIETTUPOBAHUS B XUMHH SIBIISIOTCS aTOMBI, MOJIEKYJIbl, KPUCTAJUIBI, @ TAK)KE IPOUCXOASIINE
mpoluecchl. B nmpenogaBaHuy XUMUU UCTIONB3YIOTCS MOJENH KPUCTAJUTMUECKUX PEIIETOK anMasa, rpadura,
cepsl, pochopa, okcuaa yriepoaa(lV), moBapenHoit conu, nbaa, ioa, xxene3a, MeIu, Maruus, HabOPsbI
MoJelNei aTOMOB JUIsl COCTaBJICHUS IIAPOCTEPIKHEBBIX MOIENIEH MOJICKYIL.

Y4eOHble MOCOOHS HA MEYATHOM OCHOBE

B nporuiecce oOyueHsI XUMUU UCTIONB3YIOTCS CIEAYIONHE TaOIHUIIbl TOCTOSHHOTO SKCIIOHUPOBAHUS:
«[lepuonuyeckas cucreMa xumuueckux snemeHToB [[.1. MenaeneeBay, «Tabnuiia pacTBOPpUMOCTH KUCIOT,
OCHOBaHUH U CONE», « INEKTPOXUMHUUECKUN Pl HANIPSHKEHHU MeTaiioBy. s opranuszanuu
CaMOCTOSITENILHOM paboThl 00yJaOIIUXCSI HA YPOKaX UCIIONB3YIOT Pa3HOOO0pa3HbIe JUIAKTUYECKUE
MaTepHanbl: OTAETbHbIC paboure TUCTEI—UHCTPYKIIUHU, KAPTOUKH C 3aJJaHUSIMU pa3HON CTENEHH TPYJHOCTH
JUIS U3YYEeHHSI HOBOTO MaTepuana, CaMOTPOBEPKH U KOHTPOJIS 3HAHUM 00YJarOIIMUCH.



Il1anupyeMble pe3yJbTAThl 00VUEHUS

[Tnanupyemble pe3ysbTaThl OCBOEHHMS OCHOBHOI 00pa3oBaTenbHON MPOrpaMMBbl OCHOBHOTO OOIIEro
obpazoBanusi (OOII OOQO) mpexacraBisitoT cOOOW CHCTEMY BEAYLIMX IIEJEBBIX YCTAaHOBOK M OXKHIAEMBIX
pE3yJIbTaTOB OCBOCHHUSI BCEX KOMIIOHEHTOB, COCTABILSIIOLIMX COJEPXKATEIbHYIO OCHOBY 0Opa3oBaTeIbHON
nporpamMmMbl. OHE 00ecrieunBaroT CBsi3b MeX Iy TpeboBarusmMu OI'OC OO0, oOpa3zoBaTebHBIM MPOIIECCOM U
cucTeMoil onieHKH pe3yabTatoB ocBoeHuss OOIT OOO, BbicTynas conepKaTesbHON U KPUTEPUAIbHOW OCHOBOM
ISl pa3pabOTKH TPOTpaMM YdeOHBIX HPEIMETOB, KypCOB, y4eOHO-METOIMYECKOW JUTEPaTyphl, IPOrpaMM
BOCITUTAHHUS U COLMAITM3AINH, C OJTHOM CTOPOHBI, M CUCTEMBI OIICHKH PE3YJIbTaTOB — C JPYTOM.

IlpedmemHsle pe3y1bmamsi

OOyuaromuiicas Hay4yuTCcs:

- XapaKTepU30BaTh OCHOBHBIC METO/IbI IIO3HAHUS: HAOIIOCHHUE, U3MEPEHUE, SKCIICPUMCHT;

- ONKCHIBATh CBOMCTBA TBEPJIbIX, KHUIKUX, ra3000pa3HBIX BEIIECTB, BBIJACHSS HX CYIIECTBEHHBIC
MIPU3HAKY;

- pacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX TMOHSITHM «aTOM», «MOJIEKYIa», «XUMUYECKUN
3JIEMEHTY», «IIPOCTOE BEIIECTBO», «CJOKHOE BEHIECTBOY», «BAJECHTHOCTHY, «XHUMHUYECKas PEAKLHUS,
WCIIONB3YSI 3HAKOBYIO CUCTEMY XHUMHHU;

- packpbiBaThb CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYIISIPHOM TEOPpUH;

- pa3nu4YaTh XUMUYECKHE U (PU3NIECKUE SBIICHNUS,

- Ha3bIBaTh XUMUYECKUE DJIEMEHTEHI,

- OTNIPECIIATh COCTaB BEIIECTB MO UX popMyram;

- OMPENIENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSX;

- OMPENENATh TUIl XUMUYECKUX PEAKIIH;

- Ha3bIBaTh MPU3HAKH U YCIOBHUS TPOTEKAHUSI XUMUYECKUX PEaKIU;

- BBISIBIIATH NPU3HAKH, CBUACTEIBCTBYIOIIME O MPOTEKAHUN XUMHYECKOW PEAKIIMU MPU BBITTOJTHEHUN
XUMHUYECKOTO OIIbITA;

- COCTaBJIATH POPMYJIbI OMHAPHBIX COCTUHEHU;

- COCTaBJIATh YPABHEHUS XUMHYECKUX PEAKIINI;

- coOmoaTh paBmiIa 0€30MacHON pabOThI MPU TPOBEICHUH OIIBITOB;

- TI0JIL30BAThCS JIAOOPATOPHBIM 00OPYTOBAHUEM U TIOCYIOH;

- BBIYUCJISITh OTHOCUTEIbHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

- BBIYUCIISATH MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa 10 OopMyJie COSTMHEHUS;

- XapakTepu30BaTh GU3MUECKUE U XUMUUYECKUE CBOMCTBA IMPOCTHIX BEIIECTB. KMUCIOPOJIa U BOJIOPOIA;
- MOJIy4aTh, COOMpaTh KMCIOPO U BOJIOPOI;

- pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BElIECTBA: KUCIOPOI, BOJIOPO;

- - PacCKpbIBaTh CMBICII TOHATUH «TETUIOBOM 3P (EKT peakiumy,

- XapaKTepu30BaTh PU3NYECKUE U XUMHUYCCKHUE CBOHCTBA BOJIbI,

- PacKpbIBaTh CMBICI MIOHATHUS «PaCTBOPY;

- BBIUUCIISATh MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBJIMBATH PACTBOPHKI C ONPEICICHHOW MacCOBOM /10JIel paCTBOPEHHOIO BEIECTBA;

- Ha3bIBaTh COEIMHEHMS U3YYEHHBIX KIIACCOB HEOPTaHUYECKUX BEIIECTB;

- XapakTepu3oBaTh (GHU3WYECKHE U XUMUYECKHUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX
BEIIIECTB. OKCUIOB, KHCJIOT, OCHOBaHUI, COJICH;

- OIPENEIATh NPUHAUIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COEAUHEHMUI;

- COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHUI U3y4eHHBIX KIIACCOB;

- TOPOBOOUTH  OMbBITHI, MOJITBEPKAAOIIME XMMHUUYECKHE CBOMCTBA H3YYEHHBIX  KIIACCOB
HEOPTraHMYECKHUX BEIECTB;

- packpeiBath cMmbich [lepuoanueckoro 3akona J[.M. Menaeneesa;

- 0O0BACHATh (DUBMYECKUN CMBICT AaTOMHOTO (MTOPSIKOBOTO) HOMEpa XHMHYECKOTO DIIEMEHTA,
HOMEPOB I'PYIIIBI U Iepuoa B nepuoauueckon cucreme .M. Menneneena;

- OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOMCTB AJIEMEHTOB B IMpe/ieiax MaJbIX
MEPUO/IOB U INIABHBIX MOATPYIIIL;

- XapaKTepU30BaTh XUMUYCCKHE DJIEMEHTHI (OT BOIOPO/Ia IO KAJIbIIMs) HA OCHOBE HMX IOJIOKCHUS B
nepuoanaeckoit cucreme .M. MenneneeBa u 0COOCHHOCTEH CTPOCHHS UX aTOMOB;



- COCTaBJIATH CXEMBbI CTpOeHHUsi aToMoB mepBbiX 20 smeMeHTOB mepuoamueckon cuctemsr J[.U.
Menneneena;

OOyy4aromuiicss MOJy4UT BO3MOKHOCTh HAYYHThCH:

- BBIJIBUIaTh U INPOBEPATH DKCIEPUMEHTAIBHO THIIOTE3bl O XMMMYECKMX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKUE PEAKIIMH, O XapaKTepe U
IIPOAYKTAX Pa3IMUYHBIX XUMUUYECKUX PEAKIUI;

- XapaKTepHU30BaTh BEIIECTBA II0 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTAHABJIMBATh INPUYMHHO-
CJIE/ICTBEHHBIE CBSI3M MEK/ly JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

- COCTaBISITb YPAaBHEHMS pEAKIMM, COOTBETCTBYIOIIMX IIOCIIEIOBATEIBHOCTH IIPEBpALICHUI
HEOPraHMYECKHUX BEIIECTB Pa3JINYHBIX KJIACCOB;

- UCMOJIb30BaTh NPUOOPETEHHBIE 3HAHUS AJISl OKOJOTMUECKH IPAMOTHOTO MOBEJACHUS B OKpYXKalOIIeH
cpene;

- KPUTUYECKU OTHOCHUTBHCS K IICEBJOHAYYHON MHPOpMALINU, HEJOOPOCOBECTHOM peKIaMe B CPEACTBAX
MaccoBOW nHpopMaIuy;

- OCO3HaBaTh 3HAYECHHE TEOPETUYECKUX 3HAHUN IO XHMHMM JUIsl NPAKTHYECKOW JEeATENbHOCTH
YEIJIOBEKA,

- CO3/1aBaTh MOJIENIM U CXEMBI JUIsl pElIeHUs yIeOHbIX U MTO3HABATENbHBIX 33/1a4;

- TIOHHMMaTh HEOOXOJUMOCTh COOJIOJEHMS MNPEANHCAHUM, TpEeAJaraéMblX B HHCTPYKLIMSX I1O
HCII0JIb30BaHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JIp.



IIpoBepka M OLlEHKA 3HAHUI U YMEHUH yYaluuxcs

Pesynprarel 00y4eHHs XMMHH JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadaM TNpeaMeTa U TpeOOBaHUSAM K
€ro YCBOEHHUIO.
Pesynpratel 00ydeHHMS OLIEHUBAIOTCS 1O MATHOAIBHOW cucteme. [Ipu  OlLEHKE yYUTHIBAIOTCA
CJIEYIOIIME KaYECTBEHHbIE IIOKA3aTEIN OTBETOB:

* r1yOuHa (COOTBETCTBUE M3YYEHHBIM TEOPETUYECKUM 000O0IICHUM);

*  OCO3HAaHHOCTh (COOTBETCTBHE TpPEOYEeMBIM B TpPOTpaMME YMCHHSM IPUMCHITH MOJy4ECHHYIO

MH(OPMAIIHIO);

* TIOJHOTa (COOTBETCTBHE 00BEMY MPOTrPaMMBI U HH(pOpMAITH YIeOHHUKA).
[Ipu o1ieHKE YYUTHIBAIOTCS YUCIIO M XapaKTep OLIMOOK (CYLIECTBEHHbIE MIM HECYILIECTBEHHBIE).
CyiiecTBeHHbIE OIMIMOKM CBA3aHbl C HEIOCTATOYHOW TINTyOMHOM M OCO3HAHHOCTBbIO OTBETa (HaIpUMeEp,
YYCHHK HEMpPaBWIBHO YKa3aJl OCHOBHBIE TPU3HAKK TIOHATUM, SIBJICHUM, XapaKTEpHbIE CBOWCTBA
BEIIECTB, HEMPaBWIbHO CHOPMYIHMpOBaJl 3aKOH, MPaBWIO U T.I. WIM YYEHUK HE CMOTI NPUMEHUTH
TEOPETUYECKUE 3HaHMS Ui OOBSCHEHUS M NpEINCKa3aHUs SIBICHUH, yCTaHOBJICHUS
MPUYMHHO-CIICJICTBEHHBIX CBS3€M, CpaBHEHUSI U KJIacCU(PHUKAIIUY SIBICHUH U T. 11.).
HecymiectBeHHble OMIMOKM ONpPEAENSIOTCS HEMOJHOTOM OTBeTa (HampuMmep, YOyIIEHHWE U3 BUAA
KaKoro-mmbo HexapakTepHoro (axkra HpH ONMCAaHUU BellecTBa, mporecca). K HUM MOXHO OTHECTH
OTOBOPKH, OIMCKH, JOMYIICHHbIE 10 HEBHUMATEJILHOCTH (HAaIIpUMep, Ha JiBa U 0oJiee ypaBHEHMs peaKIuil B
MTOJTHOM MOHHOM BHJIE JIOTYIIIEHA OJTHA OIKOKa B 0003HAYEHUH 3aps/ia HOHA).
Pesynbrarel oOydeHHs] TPOBEPSIOTCS B MPOIIECCE YCTHBIX M MHCHMEHHBIX OTBETOB YUAIUXCS, a TAKXKE
P BBITIOJIHEHUH UMH XUMUYECKOTO IKCIIEPUMEHTA.
OueHka TeopeTn4ecKMX 3HAHUH
Ommemxa «5»:
OTBET MOJHBIA W NPAaBWIbHBIM Ha OCHOBAaHMM M3YYEHHBIX TEOPHIi; MaTepHall U3JI0)KEH B OIpPE/IeIeHHON
JIOTUYECKOM MOCIEN0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSITEIIbHBIN.
Ommemxa «4»:
OTBET MOJIHBIA M MPaBWIbHBIM HA OCHOBAHUM W3YYEHHBIX TEOPUI; MaTE€puad H3JI0KEH B OINPEIEICHHOU
JIOTUYECKOU TOCIEN0BATENBHOCTH, MPU 3TOM JOIYIIEHBI
JIBE-TPU HECYIIECTBEHHbIE OUTUOKH, HUCIIPABJIEHHBIE [0 TPEOOBAHUIO YUUTEIS.
Ommemxa «3»:
OTBET MOJIHBIA, HO MpPU 3TOM JIOMYyIl€Ha CYIIECTBEHHAas OMIMOKA WJIM OTBET HEMOJHBINA, HECBS3HBIM.
Ommemxa «2»:
Ipy OTBETEe OOHApYKEHO HEMOHMMAaHHE YYallMMCS OCHOBHOTO COJIEp)KaHHsA y4yeOHOro marepualia WiIH
JOTYILIEHbl CYIIECTBEHHbIE OIIMOKM, KOTOpBIE YYalIMiiCsi HE MOXET HCIPAaBUTh MPH HABOJALIUX
BOIIPOCAaX yYUTEJIS.

OueHka 3KCnepUMeHTAJbHbIX YMEHU
OneHka CTaBUTCSI HA OCHOBAHUW HAOIOJCHHMS 32 yYalllUMCS U TUCBMEHHOTO OTYeTa 3a paboTy.
Ommemka «3»:
paboTa BBINIOJHEHA MMOJTHOCTHIO U MPABHIIBHO, CJICIaHbI PABWIIBHBIC HAOIIOACHUS U BBIBOJIBI; SKCIICPUMEHT
MpoBeJleH MO IUIaHy C Y4eTOM TEXHMKM Oe30MacHOCTH W TMpaBusl pabOThl C BElIECTBAMHU U
o00opynoBaHUEM; MTPOSIBJIICHBI OPraHU3aIMOHHO-TPYAOBBIE YMEHHs (TOIAEPKUBAIOTCS YHCTOTa pabouero
MecTa | MOPAJOK Ha CTOJIe, SKOHOMHO MCIOJB3YIOTCSI PEaKTHUBBI).
Ommemra «4»:
paboTa BBIMOJHEHA TMPABHJIBHO, CAENaHbl TMpaBUJIbHbIE HAOMIOJEHHUS Y BBIBOABI, HO TIPH OTOM
OKCIEPUMEHT TPOBEACH HE TOJHOCTbIO WM JOMYIIEHBl HECYHIECTBEHHbIE OMIMOKHM B paboTe ¢
BEIIECTBAMU M 000PYI0BAHUEM.
Ommemka «3».:
paboTa BBITIOJIHEHA MPABUIHHO HE MEHEE YeM HAIOJIOBUHY HIIM JOMYIIEHa CYIIECTBEHHAs! OIIMOKa B XOJIe
JKCIEPUMEHTa, B O0OBsACHEHWH, B OGOpPMICHHH palbOThl, B COONIOJICHUU TPAaBHI TEXHUKHU
0e30macHOCTH Tpu paboTe ¢ BemecTBAaMU U OO0OpYIOBAaHHEM, KOTOPAs HCIPABISETCS MO TPEeOOBaHHIO
YUUTEIS.
Ommemka «2»:




nomymieHsl B¢ (M 0ojee) CyIecTBEHHbIE OIMIMOKM B XOJE OJKCIEPUMEHTa, B OOBSCHEHUHU, B
opopmiieHHH pPa0OTHI, B COONIOJCHWM NPABWJI TEXHUKU Oe30MacHOCTH Tpu paboTe ¢ BemecTBaMU M
o0opynoBaHNEM, KOTOPBIE YIAIUHACS HE MOXKET UCIIPABUTH JJAXKE IO TPEOOBAHUIO YUUTEIIS.

OneHka yMeHHii pelaTh YKCNEPUMEHTAIbHBIE 32/1a4H

Ommemka «5x».:

IUIAaH PEIICHUS COCTABJICH MPABUIBHO, MPABUIBLHO OCYIIECTBICH MOJ0OP XUMHUYECKHX PEaKTUBOB H
000pYyIOBaHUS; JAHO TIOJHOE OOBSICHEHUE U CICIIaHBI BHIBOIBI.

Ommemka «4x».:

IUIAaH PEMICHUS COCTABJICH MPABUJIBHO; IMPABUIBHO OCYIIECTBICH TOM0OpP XHUMHYECKHX PEAKTUBOB U
000pyIOBaHUs, TIPU ATOM JOITYIIEHO HE 00JIee IBYX HECYIIICCTBCHHBIX ONTMOOK B OOBSICHEHUH U BBIBOJIAX.
Ommemka «3».:

IUTAH PEIICHUs COCTABIICH MPAaBUIBHO; MPABWIIBHO OCYIICCTBICH MOA00P XWMHUYECKUX PEAKTHBOB U
000pyI0BaHUs, HO JOMYIIEHA CYIECTBEHHAs OIMMOKa B O0OBSICHEHNUU U BBHIBOAX.

Ommemka «2x».:

JOMyIIeHbl JBe (W 0o0jiee) CYIIECTBEHHBIE OIMMOKM B IUIaHE pEIICHHs, B TO0J00pPE XUMHUYECKUX
PEaKTUBOB U 000PYIOBaHUS, B 00BSICHEHUH U BBIBOJIAX.

OueHka yMeHHii peliaTh pacyeTHbIE 32129

Ommemka «5».:

B JIOTUYECKOM PACCYXKJICHUHU W PEIICHUH HET OMMOOK, 3a/1aua PelIeHa paliMOHaTIbLHBIM CTIOCOOOM.
Ommemka «4»:

B JIOTUYECKOM DACCY)KJICHHMM W PEIICHHH HEeT CYIIECTBEHHBIX OIIMOOK, HO 3ajJada pelieHa
HepaIrMoHAIBHBIM CTIOCOOOM WJIH JIOMYIIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIMMOOK.

Ommemka «3»:

B JIOTHYECKOM PACCYKJEHHWH HET CYIIECTBEHHBIX OIMOOK, HO JOMYIIEeHAa CYIIECTBEHHAs OIIMOKa B
MaTeMaTHYEeCKUX pacyeTax.

Ommemka «2»:

HMMEIOTCS CYIIIECTBEHHBIC OIIMOKHU B JIOTHYECKOM PACCYKJICHUH U PEIICHUN.

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT

Ommemka «3»:

OTBET TOJIHBIN ¥ MPAaBWIBHBIN, BO3MOXHA HECYIIIECTBEHHAS OIIMOKA.

Ommemka «4»:

OTBET HEMOJIHBIN WM IOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX OITHOOK.

Ommemka «3»:

paboTa BBIIOJHEHA HE MEHEE YeM HaIlOJIOBHHY, JOIYIICHA OJHA CYIIECTBEHHas OmMUOKa WU JBE-TPHU
HECYIIIECTBEHHBIE.

Ommemka «2»:

paboTa BBINOJIHEHA MEHEE YeM HAMOJIOBUHY WU COJAEPIKUT HECKOJIBKO CYIIIECTBEHHBIX

OIIHOOK.

IIpy oneHKe BBHIMNOIHEHHUS] MHUCBMEHHOW KOHTPOJBHON paboThl HEOOXOJWMO YYUTHIBATH TpPeOOBAHUSA
eanHoro opporpaduveckoro pexxuma.

OTMmeTKa 3a UTOTOBYIO KOHTPOJBHYIO PabOTy KOPPEKTHPYET MPEAlISCTBYIOIINE OTMETKH 3a YEeTBEPTh,
MOJIYro/iue, TO/I.



