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IlosicHUTeNbHAA 3alMCKA

HcxoaHbIMu JOKYMEHTAMHU ISl COCTaBJICHUS pabouyeil mporpaMMbl Y4eOHOTO IpenMeTa
«XUMHS» SIBUINCH:
®enepanbhblil 3akoH «O0 oOpasoBanuu B Poccuiickoit ®enepanun» ot 29.12.2012 Ne 273-03 (B
NEHCTBYIOIIEH pelaKIim).
[Ipukaz MunuctepcrBa obpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897 «O6
YTBEPKIACHUM (eAepaIbHOIO TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOI'O OOIIEro
oOpa3oBaHUs (C U3MECHEHHUSIMH U JOTIOJTHEHUSMH ).
[Ipuka3 MunucrepcrBa obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 «O06
VIBEp)KIICHMM W BBEICHHUH B JCHCTBHE (peepallbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa CPEAHEro 001Iero 00pa3oBaHusD» (C U3SMEHEHUSIMH U JTOTIOJTHEHUSMH ).
[Tpuka3z Munnpocsemenuss Poccun ot 20 mas 2020 r. No 254 «O06 yrBepkaeHuu ¢eaepaibHOTO
nepevyHs y4eOHMKOB, JOMYIIEHHBIX K HCITOJIB30BAHHUIO TIPU peATU3alH NMEIOIUX TOCyIapCTBEHHYIO
aKKpeAUTalMI0 00pa30BaTeNbHBIX MPOrpaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPEeAHEro
o0rmrero 0Opa3oBaHMs OPraHU3ALUSIME, OCYIIECTBISIONIMME 00Pa30BaTENbHYIO JIEITETHHOCTDY.
[Ipukaz Munnpocsemenuss Poccun ot 23 nexadbps 2020 r. Ne 766 «O BHeceHUM M3MEHEHHUH B
benepanbHBIN TIEpeYeHb Y4EeOHWKOB, JOMYIIEHHBIX K WCIOJB30BAHUIO MPH pPEATU3AIHA HMEIOIIHX
TOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX MPOTPaMM HAdYaJIHOTO OOIIEro, OCHOBHOTO
o01ero, cpeHero 0omero oopa3oBaHus, yTBEpKAESHHBIN TpukazoM Munnpocsemenns Poccuu ot 20
Mas 2020 r. Ne 254».
[IpumepHbIe OCHOBHBIE OO0pa3oBaTEeNbHBIE TPOTPAMMBI HAYAIBHOTO 0O0mero oOpa3oBaHHS U
OCHOBHOTO 001Iero o0pa3oBaHHs, BHECEHHBIC B PEECTP OCHOBHBIX 00pa30BaTEIBHBIX MPOTPAMM,
0100peHHbIe (penepabHBIM Y4eOHO-METOAMYECKIM 00BETMHEHUEM T10 001IeMy 00pa30BaHHUIO.
Metouyeckie peKOMEHIAMU M0 peaju3aluyd 00pa3oBaTelIbHBIX MPOrpaMM HayalbHOTO OOIIEro,
OCHOBHOTO 00IIlero, cpeaHero oOmero oOpa3oBaHUs, OOpPa30BATEIBHBIX IMPOTPaAMM  CPEIHETO
npodeCcCHOHANBHOTO 00pa30oBaHMs W JIOMOJHHUTEIBHBIX 00IIe00pa3oBaTeIbHBIX MIPOTPaMM  C
MPUMEHEHHEM DJJIEKTPOHHOTO OOy4YeHHMs] W JMCTAaHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHUI
(mpuitokenue K mucbMy Munucrepcrsa mpocsererust PO ot 19 mapra 2020 roga Ne I'J]-39/04).
Konnenmus mnpenonaBanus yueOHOro mnpeamera «XuMHUsS» B 00pa30BaTeIbHBIX OPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3ylONIMX OCHOBHBIE 0011€00pa3oBaTe/bHbIE MPOTpaMMbl  (YTB.
Pemennem Kosmernn Munnpocsemenus Poccun, mpotokon ot 03.12.2019 Ne [TK-48H).
Peanmzanmss ~ oOpa3oBaTenbHBIX ~ MPOTPAMM  ©CTECTBEHHOHAyYHOH M TEXHOJIOTHYECKOU
HANpaBJICHHOCTEH MO0 XHMMHU C UCIOJb30BaHHEeM oOoOpynoBaHusi 1ieHTpa «Touka pocray.
Metoaunueckoe nocodwue. - I1. 1. becrianor M.B. Jlopodees, Mocksa, 2021 r. — 154 c.

PaGouass mporpamma cocTaBieHa ¢ Y4E€TOM aBTOPCKOW MpPOTrpamMMmbl MO XUMHH: XUMHSL.
[Ipumepubie paboune mporpammel. [Ipeamernas nuuus yueOnukoB O.C. T'abpuensna, W.I.
OctpoymoBa, C.A. CnankoBa. 8-9 kiaccsl : yueb. nmocobue g obiieodpazosar. opranuzanuii / O.C.
I'abpuensn, C.A. CnagkoB - Mocksa. : [Ipocsemienue, 2019.-80 c.



B cBsA3M C OTKpBITMEM LIEHTpa €CTECTBEHHOHAYy4yHOM HamnpasieHHOCTH «Touka Pocrta» u
OCHAIIIEHHEM 0011e00pa30BaTeIbHON OpraHu3alii  000PYIOBAaHUEM, CpPEACTBAaMU OOy4YeHUS U
BOCIIUTAHMSI BHECEHBI U3MECHEHUS B COJACP)KAHHE TEM YPOKOB B 4YaCTU IIPOBEACHMS IPAKTUYECKUX
paboT, 51aGOPaTOPHBIX OMBITOB M JAEMOHCTPALMOHHBIX HKCIEPUMEHTOB (COTJIACHO METOANYECKUM
peKOMEeHAalMAM Ui peaju3aiuuu  o0pa3oBaTeIbHBIX IPOrpaMM  €CTECTBEHHOHAyYHOM WU
TEXHOJIOTMYECKONW HANpaBJIE€HHOCTU IO XMMHUU C HCIOJIb30BaHMEM oOopynoBaHus 1eHTpa «Touka
Pocray).

5 KJACC

e [IpakTuueckas pabora «l3ydyeHue cTpoeHuUs miaMeHn»

e Jlaboparopuslii onbIT «M3MepeHue Temieparypbl KMIIEHHsI BOJbI C MOMOIIBIO JaTYyUKa
TEeMIIepaTypbl 1 TEPMOMETPAy

e Jlaboparopublil onbIT «OnpeaeneHne TeMneparypbl IUIaBICHUS U KpUCTaUIM3alnun
MeTaay

e JlaGoparopHslif onbIT «OnpeierieHrue BOAONPOBOHON U TUCTUIUTUPOBAHHON BOIBI»

e J[eMOHCTpallMOHHBIA 3KCIEPUMEHT «BblIeneHne U MOTIIOIIEHHE Tella — MPHU3HAK
XUMUYECKON peaKiiuu

e JleMOHCTpaIIMOHHBIN SKCIIEpUMEHT «Pa310xkeHne BOIbl AIEKTPUUYECKUM TOKOM

¢ J[eMOHCTpAlIMOHHBIN SKCIIEPUMEHT «3aKOH COXPAHEHHS MaCChl BEIIECTBY»

e [IpakTuyeckas padora «I[lonyyeHne MeaHOTO Kymopoca»

e JlaGoparopHbIii onbIT «/3ydyeHne 3aBHCUMOCTH pPACTBOPUMOCTH BEHIECTBA OT
TEeMIIEPaTypbI»

e JlaGoparopHsIif onbIT «HabmoneHne 3a pocToM KPUCTAILIOBY

e JIaGoparopHsIif onbIT «IlepechIeHHbII pacTBOPY

e JIaGoparopusrii onbIT «Onpenenenrne pH pacTBOpoB KUCIOT U MIEI0UYSH)»

e JlaGopaTopHbIif OTIBIT «Peakiysi HeUTpamu3am

e JlaGoparopHsIif onbIT «OnpeieieHue KUCIOTHOCTH TTOYBBD)

e J/[eMOHCTpalMoHHbIN ONBIT « TeMIepaTypa niaBiaeHUs BEIIECTB C Pa3HbIMU THUIIAMU
KPUCTAJUIMYECKUX PEHIETOK

B 9 xnacce nperycMOTpeHO IPOBEACHUE CAEAYIOMMX PaboT:

e JlemoHCTpanoHHBIH ONBIT «TeroBoit 3peKT pacTBOpEHNUs BEIIECTB B BOAC»

e [IpakTuyeckas pabora «DIEKTPOIUTHI U HEITCKTPOIUTHD)

e JlabopatopHblii ONBIT «BiusiHIEe paCTBOPUTEIISA HA TUCCOLIMALIUION

e Jlaboparopublit onbIT «CUIIbHBIE U CIa0bI€ AIEKTPOIUTHD)

e Jlaboparopublit OTBIT «3aBUCUMOCTh DJIEKTPONPOBOJHOCTA PACTBOPOB  CHIIBHBIX
AJIEKTPOJIUTOB OT KOHIICHTPAIIH HOHOB)

e [IpakTuueckas pabota «OrmpeneneHre KOHIEHTPALUH COIH 10 3JIEKTPOIPOBOHOCTH
pacTBopa»

e JleMOHCTpAIMOHHBIH ONbIT «3yueHne QU3HUECKUX U XUMUYECKUX CBOHCTB XJIOpa»

e JleMOHCTpAIMOHHBIH OnbIT «V3yueHrne CBOWCTB CEPHUCTOTO ra3a i CEPHUCTON KHCIIOTHI»

e JlJabopartopHsIii onbIT «OCHOBHBIE CBOMCTBAa aMMHAKa

e JlemoHcTpatmoHHbie onbiThl: «[lomydenue okcuza aszora (IV) u u3yueHne ero cBOHCTBY;

«Oxucnenne okcuna azota (I1) mo oxcuma aszora (IV)»; «B3aumoneiictBue okcumaasora (1V)
C BOJIOH U KHCIIOPOIOM, MOJTYYSHUE a30THOM KUCIOTHI»

e JleMOHCTpAIMOHHBIH OnbIT: «[loMTydeHIe cepoBOI0OPOIa U H3YUCHUE €0 CBOMCTBY

e JleMOHCTpAIMOHHBIH OnbIT «V3yueHrne CBOWCTB CEPHUCTOTO ra3a U CEPHUCTON KHCIIOTHI

e JlTabopaTtopHslii OmbIT «B3arMo/IeiCTBHE N3BECTKOBOW BOJIBI C YTIIEKUCIIBIM T'a30M)»

e JlaGopaTopHblii onbIT «B3aumoeiicTBre ruipokcua 6apus ¢ CepHON KUCIOTOM»



e Jlaboparopusblii onbIT «3MeHeHne PH B X0/1€ OKUCIINTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUI»

Lean oOyuenmusi:

e bopmupoBanue y oOydaromuxcs CHCTEMBl XUMUYECKHMX 3HAHMA KaKk KOMIIOHEHTA
€CTECTBEHHOHAYYHBIX 3HAHUN;

® Pa3BUTHUC JIMYHOCTHU 06y11a}0umxc;1, HUX MHTCIUICKTYAaJIbHbIX W HPABCTBCHHLIX Ka4dCCTB,
dbopMuUpOoBaHHE TyMAaHHCTUYECKOTO OTHOIICHUS K OKPYXKAlmEMy MHPY H  OKOJOTHYECKH
11e71eco00pPa3HOTO MOBE/ICHUS B HEM;

® [IOHUMAHUEC O6y‘-IaIOHII/IMI/IC$I XUMHUHU KaK HpOH3BOI[HTGJIBHOI7[ CHJIbI O6HICCTB3, U Kak
BO3MO>KHOCTH 00J1acTH Oyaymen npodeccuoHanbHOM 1eITeTbHOCTH;

® Pa3BUTHUC MBbIIIJICHUA 06yan0mecsI MMOoCPpCACTBOM TaKHX IIO3HABATCIbHBIX yT-Ie6HI)IX
NENCTBUM, Kak yMeHue (OopMyIupoBaTh MPoOJIEeMy M THUNOTE3y, CTaBUTh LIETW U 3aJa4M, CTPOUTH
IIJIaHBI JOCTUXKCHUS ueneﬁ " pCIICHHWA MMOCTABJICHHBIX 3a4a4, ONPCACIATE NOHATUSA, OTPAHNYNBATH UX,
OIMMCBIBATb, XapaKTCPU30BaTb U CPABHUBATD,

® [[OHUMAHUC B3aMMOCBA3HM TCOPUM W HPAKTUKH, YMCHHEC [IPOBOIANTH XUMHWYECKUU
OKCIICPUMCHT W Ha €T0 OCHOBC JICJIaTh BBIBOJbI U YMO3AKJIIOUYCHUS.

3agauu:

e QOpMHPYIOTCST 3HAHUS OCHOB XHMHUYECKOW HAyKM — OCHOBHBIX (DaKTOB, TOHSTHUH,
XUMHUYECCKUX 3aKOHOB U Teopm‘/i, BBIPAXKXCHHBIX MMOCPCACTBOM XUMHUUYCCKOTI'O SA3bIKa,

® Pa3BHUBAIOTCA YMCHUA Ha6J'IIO)IaTB A OOBICHATH XNMHUYECKHE SABJICHUS, TPOUCXOAAIINEC B
pHupo/ie, 1a0paTOPHBIX YCIOBUSX, B OBITY M Ha IPOU3BO/ICTBE;

® IPHOOPETAIOTCSl  CIIEIUAbHBIE YMEHHS W HaBBIKH TI0 0Oe30TacHOMY OOpameHuio ¢
XUMHUYCCKMMU BCIIECCTBAMU, MaTCpUajlaMi U IIPOLECCaAMMU,

e opmupyercs TYMaHHUCTHMYECKOE OTHOUIEHHWE K XUMHUU KaK [POU3BOJUTEIBHON CHIe
00111eCcTBa, ¢ MOMOIIBIO KOTOPOH PEIIAOTCS TJI00ATbHBIE TPOOJIEMBI UEJIOBEUYECTBA;

® OCYIIECTBIISIETCSA UHTErpalusl XMMUUECKON KapTUHbBI MUpa B €AUHYI0 HAyYHYIOKapTHHY.

OO0mas xapakTepucTuKa yueOHOro npeamera

B cootBerctBUM ¢ (eneparbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 00I11ero 00pa30BaHUs yJalluecs JA0KHBI OBJIAJIETh TAKMMHU IT03HABATEN bHBIMU y4eOHBIMU
JNEUCTBUAMH, KaKk yMEeHHE (OpPMYIUPOBATH MPOOIEMY U THIIOTE3y, CTAaBUTh L€ U 33Ja4H, CTPOUTH
IUTaHbl JIOCTHKEHUS LIeJiell M pelIeHHs] MOCTaBICHHBIX 3a/1ad, MPOBOAMTH AKCHEPUMEHT M Ha €ro
OCHOBE JieaTh BBIBOJBI M YMO3aKIIOUEHUS, MPEICTABIATh UX U OTCTaWBaTh CBOIO TOUYKY 3pPEHUS.
Kpome storo, ydamuecss AOKHBI OBIAAETh MPHEMaMH, CBSI3aHHBIMU C OIpEACICHHEM MOHSTHI:
OTpaHUYMBATh MX, ONMUCHIBATH, XapaKTEpU30BaTh M cpaBHUBaTh. CieAoBaTenbHO, MPU HU3YYCHHUH
XMMHH B OCHOBHOM IITIKOJIE y4Yallrecs JOJDKHBI OBIaIeTh YUeOHbIMU IEHCTBUSMU, MO3BOJISIIOIIUMH UM
JOCTUYb JINYHOCTHBIX, MPEJAMETHBIX U METANPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpamMma Mo XMMHH PacKpbIBA€T BKJIAJl y4EOHOIO MpeAMETa B JOCTIKEHUE
1eneil OCHOBHOTO 0OIIero o0pa3oBaHUsA M ONpeAeNseT BaKHEWIINE CcoJepiKaTelbHble IJHUHUU
npeaMera:
* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHH BELIECTB, X CBOMCTBAX M OMOJIOTHYECKOM 3HAUCHUH,
* «XMMHYECKAs pPEAKUUSA» — 3HAHME O IPEBPAICHUAX OJHUX BELIECTB B JpPYrUe, YCIOBHIX
MPOTEKaHMsI TAKUX MPEBpAILeHUH U criocobax yrnpaBieHUs PeaKkLUsIMHU;
* «IIPUMEHEHHE BEIIECTB» — 3HAHUE U OIBIT 0€30MacHOr0 00palleHHs C BeleCTBaMHU, MaTepraIaMy 1
nporeccaMu, He0OXOAUMBIMU B OBITY U Ha MPOU3BOJICTBE;
* «I3BIK XUMHUN» — OTIEPUPOBAHUE CUCTEMOMN BAKHEHIIMX XMMHUYECKUX NOHITHH, 3HAHUE XUMUYECKON
HOMEHKJIATYphl, a TaKXe BIJIAJICHHEe XHUMHMYECKOW CHMBOJIMKON (XUMHUUECKUMH (opMylTaMu WU
YpaBHEHUSMU ).

Mecrto npeamera B y4eOHOM IUIaHe
XuMusi B OCHOBHOM mIKoje u3ydaercs ¢ 8 mo 9 kiacc. OO1iee yucao yueOHBIX 4acoB 3a 2 roja
oOyuenus coctapisier 170 yacos, u3 Hux 102 (3 u B Henmento) B 8 kinacce u 68 yacoB (2 4 B HEJIENIO) B



9 knacce.
3HAaYUTEIBHOE MECTO B COJACPKAaHMHM Kypca OTBOAUTCS XHMHYECKOMY 3KcrepuMeHTy. OH

OTKPBIBAET BO3MOYKHOCTH (DOPMHPOBATD y yUAITUXCS CIIEHUAIBHbIC TPEIMETHBIC YMCHHS:

—paboTaTh C BEIIeCTBAMU;

— BBITIOJHATD MTPOCThIE XUMUYECKHE OTIBITHI;

—YUYUT MIKOJIBHUKOB 0€30IIaCHOMY M 3KOJOTHUYECKH IPaMOTHOMY OOpAaIlleHUIO C BEIIECTBAMHU B
OBITY M Ha TIPOM3BO/ICTBE.

[IporpammMoii peayCMOTPEHO IPOBEACHUE:

8 xiacc

KOHTPOJIBHBIX Pa0boOT — 6 4acos,

MPAKTUYECKUX paboT — 7 4acoB.

9 kacc

KOHTpPOJIbHBIX paboT — 5 4acos,

MPaKTUYECKUX paboT — 7 4acoB.

Peanuzanuss gaHHOM TporpaMMBbl  CIIOCOOCTBYET HCHOJB30BAHUIO  pa3HOOOpa3HbIX  (popm
OpraHu3anuy y4eOHOTO Ipoliecca, BHEAPEHUIO COBPEMEHHBIX METOJOB OOYYEHMs MeAarornyecKux
TEXHOJIOTHUH.

OcHoBHOM (OopMOH OpraHu3anuy y4eOHOTO Mpoliecca SIBISIETCS KIAaCCHO-ypOUHas cucrteMa. B
KayecTBe JIOTIOJHUTENBHBIX (OpPM OpraHu3aluu 00pa30BaTEIBHOIO IMPOIECCa HCIHOJB3YeTCs

CUCTEMa  KOHCYJIBTAIIMOHHOW TOJICPIKKH, WHIUBUTYaJIbHBIX 3aHATUH,

caMOCTOsITeNIbHAasT paboTa yd4amuxcs C HUCIOJIb30BAHMEM COBPEMEHHBIX HWH()OPMAIMOHHBIX
TexHoJorui. OpraHusanus CONPOBOKIACHUS YUalIUXCsl HaMpaBJIeHa Ha:

- CO3/J]aHHME€ ONTHUMAJIbHBIX YCIOBHM 00yUeHUs;

-MCKJIIOUYEHUE TICUXOTPAaBMUPYIOLIUX (PAaKTOPOB;

- COXpaHEHHE MCUXOCOMATUYECKOTO COCTOSIHUS 3/I0POBbS yUAIIUXCS;

- pa3BUTHUE MOJOKUTEIbHON MOTUBAIIMU K OCBOCHUIO IIPOTPaMMBI;

- pa3BUTHE UHIWBU]YyaTbHOCTU U OJAPEHHOCTH KaXKJI0TO peOeHKa.

Pabouass mporpamMma mnpeaycMmarpuBaeT (OpPMHpPOBAHHME Y ydalluxcs oOuiey4eOHbIX YMEHHH u
HABBIKOB, YHHUBEPCAJIbHBIX YUEOHBIX AEUCTBUN U KIHOYEBBIX KOMIIETEHLUUNA: YMEHUE CAMOCTOSTEIIbHO
U MOTHUBHUPOBAHHO OpraHM30BbIBATH CBOIO II03HABATENIbHYIO JESTEIbHOCTb, HCIOJIb30BAHUE
AJIEMEHTOB TMPUYMHHO-CIEJCTBEHHOTO M CTPYKTYpHO-(YHKIIMOHAJIBHOIO aHallu3a; OIpeeleHue
CYIIHOCTHBIX XapaKTEpPUCTUK HU3y4yaeMoro oO0beKTa; yMEHHE pa3BEepHYTO OOOCHOBBIBATH CYXICHUS,
JaBaTh OMpPEEICHUs, TPUBOIUTH JIOKA3aTEIbCTBA; OLICHUBAHUE U KOPPEKTHUPOBKA CBOETO I10BEACHUS
B OKPY)KaroIlleM MHUPE.

B sTOM HampaBieHHM NPUOPUTETAMU SIBISIOTCS: UCHOJB30BAHUE JUISI MO3HAHUS OKPYKAIOIIETO
MHpa pa3IUYHBIX METONOB (HAOMIOACHMS, W3MEPEHHMs, OIBITHI, JKCIEPUMEHT); IMPOBEJICHHE
MPAKTUYECKUX U J1a0OpaTOPHBIX pPabOT, HECIOXKHBIX IKCIEPUMEHTOB M ONUCAHUE UX PE3YJIbTATOB;
WCIOJIb30BAHME JJISl PEHICHHUS [O3HABATENBHBIX 337ay Pa3NUYHBIX HCTOYHUKOB HHGOpMAINH;
coOirofieHre HOPM M TPaBHJI MOBEACHUS B XMMHUUYECKUX JIaDOpaTOpHUsX, B OKpYKarwlleh cpexe, a
TakKe MPaBUII 3I0POBOTO 00pa3a KU3HU.

IleHHOCTHBIC OPHEHTHPHI COACPKAHUA Y4eOHOro npeaMera «XuMHs»

VYuebHblil npeameTr «XUMHs», B COAEPKAHUU KOTOPOTO TJIaBHBIMU KOMIIOHEHTAMU SIBIISIFOTCS
Hay4HbIe 3HAHWUS U HAay4YHbI€ METO/Ibl MO3HAHHUS, TIO3BOJISIET MPOOYKAATh Y YUAIIMXCS SMOIMOHAIBHO -
[IEHHOCTHOE OTHOIICHHE K H3y4yaeMOMYy MaTepuaiy. B pe3ynbrate yueOHON AesITENbHOCTH CO3/1aI0TCS
ycioBus Ui (GOpMHUpOBaHUs cHUcTeMbl IeHHOcTel. [lo3HaBaTtenbHast QyHKuMsS yuyeOHOTO mpenMeTa
«XUMUS» 3aKITI0YaeTCsl B CIIOCOOHOCTH €ro CoJepXKaHWsl pa3BUBaTh IEHHOCTHbIE KadecTBa Y
yJanumxcs.



Ilo3nasamenvnvle uennocmu: omuowieHue K XUMUYECKUM 3HAaHUAM Kak OJHOMY U3
KOMIIOHEHTOB KYJIBTYPBl 4Y€JIOBEKAa Hapsay C JAPYrUMU €CTCCTBCHHOHAy4YHBIMHU 3HAHHUAIMH,
OKPYKAIOIIEMy MHUPY KaK MHPY BEHIECTB U TPOUCXOISIIUX C HHUMHU SIBJICHUW; TO3HABATEIHHOU
JESITELHOCTH (KaK TEOPETUICCKOM, TaK U IKCIIEPUMEHTAIBHOW) KaK UCTOYHUKY 3HAHUN; HOHUMAHUE:
OOBEKTUBHOCTH M JOCTOBEPHOCTH 3HAHWHA O BEIIECTBAX M MPOUCXOISIIUX C HUMH SBICHUSIX;
CIIOHOCTH M OSCKOHEYHOCTH TpoIlecca MO3HaHUs (Ha MPUMEpPE MCTOPUU XUMHUYECKUX OTKPBITHH);
NEHCTBUS 3aKOHOB MPHUPOJBI M1 HEOOXOAMMOCTH UX yd€Ta BO BCEX cepax NeATeTbHOCTH YeJIOBEKa;
3HAUCHUS] XUMUYCCKUX 3HAHUU JIJISl PEIICHHS TII00ATBHBIX MPOOJeM YeoBeYecTBa (IHEPreTHICCKOM,
CBIPbEBOM, MPOJIOBOJILCTBEHHOM, 3J0POBbS M JIOJITOJIETUS YEJIOBEKA, TEXHOJOTHYECKUX aBapHUi,
TJI00ATEHOM SKOJIOTHH H JIP. ).

Ilennocmu mpyoa u Ovima: OTHOUIEHHWE K TPYAOBOM JEATEIBHOCTH KaK €CTECTBEHHOMU
¢u3nueckoil MW HMHTEIUVIEKTYalbHOW MOTPEOHOCTH, TPyLy Kak TBOPYECKOW JI€ATEIBHOCTH,
MO3BOJISIFONICH TPUMEHSATh 3HAHWS Ha WPAKTHKE, COXPAHCHWE W TOJICpKaHHEe COOCTBEHHOTO
3I0POBbSI M 3JI0POBBSI OKPYKAIOIIMX, B TOM YHCIIE OpraHW3allys MUTAaHUS C Y4ETOM COCTaBa U
SHEPTreTUYECKOM IIEHHOCTH THIIN; COOMIOCHUE TpaBUi O€30MaCHOTO WCIOJIb30BAHUS BEIECTB
(JTeKapCTBEHHBIX MPENApaToB, CPEJACTB OBITOBOW XHMHH, TIECTHIMJOB, TOPIOYE-CMa30YHBIX
MaTepHaJIOB U Jp.) B MOBCEJIHEBHOHN JKM3HH, OCO3HAHHE JOCTH)KCHHS JIMYHOTO yCIieXa B TPYIOBOM
NESITEILHOCTH 32 CYET COOCTBEHHOW KOMIICTEHTHOCTH B COOTBETCTBHH C COITMAIBHBIMH CTaHIAApTaMHU
U TOCIEAYIONIMM CONHAIBHBIM OJOOPCHHEM JOCTWKCHHH HAayKd XUMHH U XHMHYECKOTO
MIPOM3BO/ICTBA ISl PA3BUTHSI COBPEMEHHOTO OOIIECTRa.

Hpaecmeennvie yennocmu: omuouenue k cede (0co3HaHHE COOCTBEHHOTO JIOCTOMHCTBA,
9yBCTBO OOIIECTBEHHOTO JOJTa, JUCIUIUIMHAPOBAHHOCTH, Y€CTHOCTh W IPaBIAMBOCTh, MPOCTOTA U
CKPOMHOCT, HETEPITUMOCTh K HECTPaBeTUBOCTH, MIpU3HAHUE HEOO0XO0JMMOCTH
CaMOCOBEPILIEHCTBOBAHUS), IPYIMM JIOASAM (TyMaHHU3M, B3aMHOE YBAXKEHUE MEXKAY JIIOJIbMU,
TOBapHIllecKas B3aUMOIIOMOLIbL U TpPeOOBATEIbHOCTh, KOJIJIEKTUBU3M, 3a00Ta O JAPYrHX JIIOASX),
npupoie (6epekHOe OTHOIICHHE K €€ O0raTCTBY, HETEPIUMOCTb K HAPYIIEHUSIM SKOJIOTHUECKUX HOPM
U TpeOOBaHU, DKOJIOTMYECKH TPaMOTHOE OTHOIICHHE K COXPaHEHHUIO Tuapocdepsl, aTMocdepsl,
MOYBbI, OHOC(Ephl, YEIOBEYECKOTO0 OpraHu3Ma; OIeHKa JACHCTBHS BOMPEKU 3aKOHAM IPHUPOJIBI,
MPUBOJAIIETO K  BO3HUKHOBEHHIO  TJIO0AIbHBIX  MPOOJEM); nOHUMAaHUe  HEOOXOIUMOCTH
YBOXHUTEIBHOTO OTHOLICHHS K JOCTHXKEHHMSIM OTEUECTBEHHOM HAyKd, HCCIEA0BATEIbCKOM
JEeSITeNbHOCTH POCCUNCKUX YUCHBIX-XUMHUKOB (ITATPUOTUYECKUE YYBCTBA).

Kommynuxamuensle yeHnHocmu: omHouwleHue K HOPMaM si3blka (€CTECTBEHHOTO U
XMMHYECKOTO0) B pa3jMuYHBIX HUCTOYHMKaXx uHopmaimu (autepatypa, CMU, UnrepHer u mp.);
NOHUMAHUe Heobxooumocmuy: TPUHITUS PA3IIUYHBIX CPEJICTB U MPUEMOB KOMMYHUKAIIUU; MTOTYYCHUS
nH(pOpPMAaLIUU U3 PA3IMYHBIX UCTOYHUKOB; apryMEHTHUPOBAHHOM, KPUTHUECKON OLEHKU MH(pOpMAIUH,
MOJIy4€HHOU U3 Pa3IMYHBbIX UCTOYHUKOB; COOOIIEHUS TOYHOHM U JOCTOBEpHOM MH(OPMAIINH; SICHOCTH,
JOCTYITHOCTH, JIOTMYHOCTH B 3aBUCHUMOCTH OT LENH, TMOJHOTHl WM KPAaTKOCTU  U3JIOXKEHUS
nH(pOpPMAaLIUY; CTPEMJICHUS! TIOHATh CMBICT OOpAaIleHHON K 4YelIOBEeKY peud (YCTHOW M MHCbMEHHOM);
BEJICHUS AMalora JUisd BBISABICHUS pPa3HBIX TOYEK 3pEHUS Ha paccMaTpUBaeMylo HHOOPMAIHIO;
BBIPOKEHUS JIMYHBIX OLIEHOK U CYXKJIEHUH; MPUHATUS BBIBOJA, KOTOPBIM (opmupyeTcs B Ipoliecce
KOMMYHHKAIIH.

Icmemuueckue UYEHHOCHMU:  NO3UMUBHOE  YYBCMBEHHO-UEHHOCMHOEe  OmMHOUleHUue. K
OKpYy)XarlieMy MUpy (KpacoTa, COBEPIIEHCTBO W TapMOHHUS OKpYKalolleld MpuUpoasl U KOCMOcCa B
1[EJIOM); TIPUPOTHOMY MHUPY BEIIECTB U UX MPEBpAIllEHUN HE TOJBKO C TOUKHU 3PEHUS MOTpedutens, a
KaK K HMCTOYHHUKY IMPEKPACHOTO, TAPMOHUYHOTO, KPACHUBOTO, MOJYMHSIONIETOCS 3aKOHOMEPHOCTSIM,
MPOMOPIUOHAIBHOTO (Ha TpUMepe B3aUMOCBS3M CTPOEHUS W CBOWCTB aTOMOB M BEIIECTB);
BBITIOJTHEHUIO Y4YeOHBIX 3a7ad KaK K TMpoIleccy, TOCTaBISAIOIIEMY JCTETUYECKOE YIOBOJLCTBUE
(kpacuBOe, M3SIIHOE PEIICHNEe WU TOKA3aTeIbCTBO, MPOCTOTA, B OCHOBE KOTOPOM JIGKUT TapMOHMUS);
NOHUMAHUe HeobXooumocmu W300pKEHUsS HWCTHHBI, HAYYHBIX 3HAaHUH B YyBCTBEHHOU ¢opme
(HampuMep, B MPOU3BEACHUSX UCKYCCTBA, MOCBAIICHHBIX HAYYHBIM OTKPBITHSIM, YUYEHBIM, BEIIECTBAM
1 UX MIPEBPALCHUSM).



HnalmpyeMble pe3yJabTaTbl 0CBOCHUSA yqeﬁﬂoro npeamera

JInyHOCTHBIE pe3yJIbTATHI:

® OCO3HAHHUE €IMHCTBA U IEJIOCTHOCTH OKPYXKAIOIIEro MHpPA, BOSMOXKHOCTU €r0 MO3HAHUAU
00BSICHEHUS HA OCHOBE JOCTHIKCHHI HAYKH;

* QopMUpOBaHHWE JUYHOCTHBIX TPEJACTABJICHUNA O I[EHHOCTH MPHUPOABI, OCO3HAHHE
3HAYMMOCTH U OOIIHOCTH TJI00ABHBIX MPOOJIEM YEIOBEYECTBA;

* (GopMUpOBaHHE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH M OOIIECTBEHHOM MTPAKTUKU;

* (GopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K OOY4YEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyJaronuxcs K CaMOPa3BUTHIO M CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMH K OOYYICHHUIO;

® pa3BUTHE IMO3HABATEIBHBIX HMHTEPECOB M MOTHBOB, HAIPABJICHHBIX HAa W3YYECHHUE >KUBOU
MPUPOJIBI; HMHTEIUNIEKTYAIbHBIX YMEHHH (JIOKa3bIBaTh, CTPOUTH PACCYXKICHHS, aHaTU3UpPOBAThH,
CpPaBHUBATH, JI€JIaTh BBIBOJBI U JIP.); ICTETUYECKOTO BOCIIPHUATHUS KUBBIX OOHEKTOB;

= (dopmMupoBaHHE MOTPEOHOCTH U TOTOBHOCTH K CAMOOOpPa30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITEIbHON JIEATETLHOCTH BHE IIIKOJIBI;

® 3HAHHE OCHOBHBIX MPHUHIMIIOB U MPABUJI OTHOIICHUS K KMBOU MPHUPOJIE; OCHOB 37I0POBOTO
o0pasa >KM3HU M 370pOBbECOEPETAIOMNX TEXHOJOTHUM, YMEHHE BHIOMPATH II€JIEBBIE M CMBICIOBBIC
YCTaHOBKH B CBOMX JIEHCTBHSIX M MOCTYIKAX IO OTHOIIEHUIO K KUBOUM MPUPOJIE, 3JI0POBBI0 CBOEMY U
OKPYXKAIOIINX;

" OIICHMBAaHUE J>KM3HEHHBIX CHUTYyallMd C TOYKH 3peHHUs 0e30macHoro obpasza >KU3HU U
COXpaHEHUS 370POBBS;

= (GOpMHUPOBAHKE SKOJOTHUYECKOTO MBIINUICHUS; YMEHHE OIICHUBATh CBOIO JCSATEIHHOCTH H
MOCTYNKH JIPYTrUX JIIOJEH C TOYKHA 3PEHUS COXPAHCHHS OKPYKAIOIIEH cpeipl — rapaHTa >KU3HU U
OJlaromoJryuus Jito/iel Ha 3emiie;

" yMEHHS MPUMEHATH NOJyYCHHbIC 3HAHUS B PAKTUYECKOU NeSATENbHOCTH;

® BOCMHTaHHUE YYBCTBA FOPJOCTHU 32 POCCUMCKYIO XUMHUECKYIO HAyKY;

® [IOHMMaHUE€ OCHOBHBIX (aKTOPOB, OMPEACNAIONUX B3aUMOOTHOIICHUS YeJIOBeKa U
MPUPO/IbI; TOTOBHOCTH K CAMOCTOSITEIbHBIM MTOCTYIIKaM U JIEUCTBUN Ha 01aro mpUpobl;

" [pU3HAHHME LEHHOCTH JKU3HM BO BCEX €€ MPOSBICHUSIX U HEOOXOJAUMOCTH OTBETCTBEHHOTIO,
OepeXKHOr0 OTHOIICHUSI K OKpY>Karolleil cpezie, coOoieHIe MPaBUil IOBEICHUS B IPUPO/IE;

" OCO3HaHUE 3HAYEHHUS CEeMbH B KM3HHU YEJIOBEKa U 00IecTBa, TOTOBHOCTh U CHOCOOHOCTH
MPUHUMATh [IEHHOCTH CEMEIHON XU3HHU; YBAXXHUTEIbHOE M 3a00TIMBOE OTHOILIEHUE K YJeHaM CBOEH
CeMbH;

® [IOHMMaHue€ 3HauyeHUs OOy4yeHHs [JIs TOBCEJIHEBHOM >KM3HM M OCO3HAHHOTO BBIOOpa
npodeccuu;

" [pU3HAHME NpaBa KaXIOrO0 Ha COOCTBEHHOE MHEHHE, 3MOIMOHAIBHO-TOJIOKHUTEIHHOE
OTHOIIIEHHUE K CBEPCTHHUKAM;

" KPUTUYHOE OTHOIIEHHWE K CBOMM TIOCTYIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a HX
MOCJIEJICTBUS; YMEHUE MPEO0/I0JIEBATh TPYAHOCTH B MPOIIECcCe JOCTHKCHHSI HaMEUEHHBIX IENeH;

= (popMupoBaHHE KOMMYHUKATHBHOW KOMIETEHTHOCTH B OOIIEHUHU U COTPYJHHYECTBE CO
CBEPCTHUKAMH CTaplUIMMU U MIAIIMMU B Tpoiecce o0pa3oBaTeIbHOM, OOIIECTBEHHOU MOJIE3HOM,
y4eOHO-HCCIeI0BaTeNIbCKOM, TBOPUECKON U APYTHX BUIOB JIEATEIHHOCTH;

" YBaXUTEIbHOE OTHOIIEHHE K OKPYXKAIOIIUM, COONIOJCHHE KYIbTYphl TMOBEACHUS,
MPOSIBIIEHUE TEPITUMOCTH TIPU B3aUMOJICHCTBUH CO B3POCIBIMU U CBEPCTHUKAMH,

= (GopMupOBaHKE IKOJOTUYECKON KYJIBTYPhI HAa OCHOBE MPU3HAHUS [IEHHOCTEH KU3HHU BO BCEX
e€ MPOSBICHUIX U HEOOXOAMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOIICHUS K OKPYKAIOIIeH cpere;

= (GopMUpOBaHHE OHMMAHUS LIEHHOCTH 3/I0pPOBOTO M 0€30MacHOro obpasa KHU3HU; YCBOCHUE
MPaBWJI UHAWBUYaTHHOTO M KOJUIEKTUBHOTO O€30MacCHOTO MOBEICHHS B UPE3BBIYAWHBIX CUTYAIUSX,
YTPOKAIOIIUX KU3HU U 3T0POBbIO JIIOJIEH, MPaBUJI MOBEACHUS HAa TPAHCTIIOPTE U HA IOPOTaX.

MeTtanpeaMeTHbIe pe3yJIbTaThI:
OBnanenue oOy4arOIIMMUCS OCHOBAMHU YUTATENIbCKON KOMIIETCHIIUU, MPUOOPETEHHE HABBIKOB



paboTel ¢ uHGOpManHeld. YuacTre B MPOCKTHON JCATEIBHOCTH, BKIIIOUAs YMEHHE BHJIIEThH MPOOIeMy,
CTaBUTh BOIIPOCHI, BBIIBHTaTh THIIOTE3BI, JaBaTh OMNpPEICICHHs, KIacCU(HUIMPOBATh, HAOIIOAATH,
MIPOBOJIUTH SKCIEPUMEHTBHI, JAETaTh BBIBOJbI M 3aKIIOUEHUS, CTPYKTYPUPOBATh MaTepua, 0ObICHSATD,
JI0Ka3bIBaTh, 3alllUIIaTh CBOU UJEH.
PeryasaTusHbie YY /|

1. YMeHue caMoCTOSITEIbHO ONPEIENATh LIEIH CBOEr0 00yueHusl, CTaBUTh U (POpMHPOBATh
st ceOsi HOBBIC 3aJlauu B yyeOe W MO3HABATEIbHOM NEATEILHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI
CBOEH MO03HABATENILHOU AesTeIbHOCTH. OOyUYaromMiCs CMOXKET:

" aHAJIM3UPOBATh CYIIECTBYIOIINE U IJIAHUPOBAThH OyAyIINe 00pa30BaTEIbHBIEPE3YIbTATHI;

* yIeHTH(PUIPOBATH COOCTBEHHBIE TPOOIEMBI M ONIPEEIISTh TIIABHYIO IPOOIIEMY;

® BBIJIBUTaTh BEPCUM pEIIEHUs MpoOsieMbl, (GOpMyIHpOBaTh THUIOTE3bl, IPEIBOCXUIIATDH
KOHEUYHBIN Pe3yJbTaT;

" CTAaBUTh L€Jb JIEATEJIBHOCTH Ha OCHOBE OINPEACICHHOM NpoOJiieMbl U CYIIECTBYIOLIUX
BO3MOJKHOCTEH;

= hopMynupoBaTh yueOHbIE 3a/1a4M KakK I1aru JOCTHKEHUS [MOCTABIEHHOM LIE€IH 1eATeIbHOCTH;

= 00OCHOBBIBATh 1I€JIEBBIE OPUEHTHUPBI U IPHUOPUTETHI CCHUIKAMM Ha IEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO TIOCIEA0BATEIBHOCTD 111aroB.

2. YMeHHEe CaMOCTOSITENIbHO IUTAHUPOBATh IyTH JOCTIDKEHHs IeJieid, B TOM YHCIE
albTepHATUBHbIE, OCO3HAHHO BbIOMpATh HambOojiee A(PPEKTUBHBIE CIOCOOBI peHIeHHs] y4eOHBIX U
MMO3HABATENBHBIX 3a7a4. OO0yUJarOmMIAC CMOXKET:

® onpeAensaTh HeoOXOoAMMbIE NEHCTBUE () B COOTBETCTBUM C y4eOHOW W IO3HABATEIbHOU
3a/lauell U COCTaBIATH AITOPUTM UX BBITIOJTHEHHUS;

= 000CHOBBIBATh U OCYLIECTBIATH BBIOOP Hanbosee 3((HEeKTUBHBIX CIIOCOOOB pelIeHus y4eOHbIX
U TI03HaBaTEJIbHBIX 3a/1a4;

® OIIpEeNeNIATh/HAX0AUTh, B TOM YHCJIE U3 IPEJIOKEHHBIX BAPUAHTOB, YCIOBUS Ul BBIIIOJIHEHUS
y4eOHOM U TTO3HABATEIHHON 3a/1a4H;

®* BBICTPAaNBaTh JKU3HEHHbIE TNIaHBl HA KPaTKOCPOUYHOE Oynyliee (3asBJIATh LeJIeBble OPUEHTUPBI,
CTaBUTh aJEKBaTHbIC UM 3aJaudl W Ipe/ylaraTtb JEHCTBHSA, yKa3blBasi U OOOCHOBBIBAs JIOTMYECKYIO
MIOCJIEI0BATEIbHOCTD 11AroB);

®* BpIOMpaATh U3 MPEII0KEHHBIX BapUAHTOB M CaMOCTOSITEIbHO MCKATh CPEICTBA/peCcypChl UL
peleHus 3a1a4n/JOCTI)KEHUS LIENH;

" COCTABJIATH IIaH pelIeHUs Po0IieMbl (BBIIIOJHEHUS IPOEKTA, IPOBEACHUS HCCIIEI0BaHNsA);

® OIIpeNeIIATh MOTEHLIUAIbHBIE 3aTPYJHEHUS IIPU pellieHNH y4eOHOH U MOo3HaBaTeNbHON 3a7auu
U HaXOJUTh CPEJICTBA [Vl UX YCTPAHEHMUS;

" ONUCBIBATh CBOW OMBIT, OOPMIISS €ro Ul Mepefayd APYrUM JIIOJSIM B BHJIE TEXHOJIOTMU
peleHus MpakKTUYECKHUX 3a/1a4 ONPEeSICHHOTO Kilacca;

® [JIAHKUPOBATh U KOPPEKTUPOBATH CBOIO MH/IMBUAYAJIBHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO.

3. YMeHue COOTHOCHTH CBOM JACWCTBHUS C IUIAHUPYEMBIMH pe3yabTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JESATENILHOCTH B MPOIIECcCe TOCTIKEHUS pe3ysibTaTa, ONpeaeNiaTh ClIOCOObI IeCTBHI
B paMKax MPeAjoKEeHHBIX YCIOBHUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBHUH C
U3MeHstomelicsa cutyanueil. OOy4Jarouuiicss CMOXKeT:

® ONpPEAEIATH COBMECTHO C IIEAArOTOM U CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YIbTaTOB U
KPUTEPHH OLIEHKU CBOEH yueOHOM JeqTeNbHOCTH;

" CUCTEMaTU3UpPOBATH (B TOM 4YHUCIIC BBI6I/IpaTL HpI/IOpI/ITeTHLIe) KPpUTCpUN TUIAHUPYCMBIX
PE3YIbTATOB U OLICHKU CBOEH ACATCIIBHOCTH,

* 0TOMpaTh UHCTPYMEHTHI JJIs1 OLICHUBAHUS CBOEH JIEATENbHOCTH, OCYLIECTBISATh CAMOKOHTPOJIb
CBOEH JEATENIbHOCTU B paMKaX MpPeyI0KEHHBIX YCIOBUN U TpeOOBaHUH;

" OLICHMBATh CBOI JIEATEJIBHOCTb, APTYMEHTHUPYS IPUYMHBI JOCTHKEHUS WM OTCYTCTBHS
IJIAHUPYEMOT'O PE3YNIbTATa;

" HAXOJHUTh JIOCTaTOYHBIE CPEJACTBA ISl BBIMOJHEHHS YYeOHBIX ACHCTBHM B W3MEHSIOIIEHCS
CUTYallUU W/WIK NPH OTCYTCTBUU TNIAHUPYEMOTO pe3yibTaTa;



. pa60Ta51 II0 CBOCMY IIJIaHY, BHOCHUTbL KOPPCKTUBBI B TCKYINYIO JACATCIBHOCTH Ha OCHOBC
aHaJIn3a H3MEHEHHH CUTyaluun JIIsL MOJIy4CHUA 3aIlJIaHUPOBAHHBIX XapaKTCpUCTUK
MPOIYKTa/pe3ynbTara;

® YCTAHABJIMBATh  CBsA3b  MEXJAY  IIOJIYYCHHBIMU  XapaKTEPUCTUKaAaMU  IPOAYKTa U
XapaKTCPUCTUKAMU ITponecca ACATCILbHOCTH U 10 3aBCPIICHHUUN ACATCIBHOCTU NpCjiaraTb U3MCHCHUC
XapaKTEpUCTHUK IpoLecca s MMOJIy4CHUS YIYYIICHHBIX XapaKTePUCTHUK IIPOAYKTa;

" CBCpATh CBOH I[CﬁCTBI/I)I C HOeJIbr0 U, I1pHUu H€06XOI[I/IMOCTI/I, HCIIPABJIATH OIIOKHU
CaMOCTOSITEIIBHO.

4. YMmeHue OLIEHMBAaTh IPaBWIBHOCTb BBINOJHEHUS Y4eOHOM 3ahaud, COOCTBEHHBIE
BO3MOJKHOCTH €€ petieHns. OOyJaromuicss CMOXKET:

® ONpeAeNsATh KPUTEPUU MPABUIBLHOCTH (KOPPEKTHOCTH) BBHIIOJHEHUS yueOHOM 3a1auH;

" aHAJIM3UPOBaTh U OOOCHOBBIBaTh NMPUMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTapus s
BBITIOJTHEHHS y4EOHOM 3a71a4u;

= cBOOOJHO TMOJIb30BAaThCA BHIPAOOTAHHBIMH KPUTEPUSIMU OLIEHKHM U CaMOOLICHKH, HCXOJs U3
LEIH U UMEIOUIUXCS CPEJICTB, pa3jinyasi pe3ysbTaT U COCOObI IeHCTBUI;

®" OLICHMBATh MPOJAYKT CBOEH JIEATEJBHOCTH MO 3aJaHHBIM W/WIK  CaMOCTOSITENIbHO
OTIpe/IeIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIbIO ACSITEIbHOCTH;

= 00OCHOBBIBaTh JOCTH)KMUMOCTbH II€JIM BBIOpAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEUTHUX PECYPCOB;

* huKCHPOBATh U aHAJIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YyIbTATOB.

5.Bnanenue ocHOBaMH CaMOKOHTPOJISl, CAMOOILICHKH, MPHUHSTHUSI PEIIEHUH U OCYLIECTBICHUS
OCO3HAHHOTO BbIOOpA B y4eOHOU M Mo3HaBaTeIbHOM. OOyUarOIIHIICS CMOXKET:

" HaOJIFOIaTh M aHAJIM3UPOBATh COOCTBEHHYIO YYE€OHYIO M TIO3HABATEIBHYIO JEATEIHLHOCTH U
JESTETBHOCTD IPYTUX 00yYaroIUXCs B MIPOIecce B3aUMOIIPOBEPKH;

" COOTHOCHTH peallbHble M TUIAHUpPYEeMbIe pe3yJIbTaThl HHIMBHIYATbHON 00pa3oBaTeIbHOM
JESTETBbHOCTH U JIENaTh BBIBOIBI;

" IPUHUMATH PEIICHUE B YUeOHOM CUTYaIlMH U HECTH 32 HETO OTBETCTBEHHOCTH;

" CAMOCTOSITENILHO OIPEEIIATh MPUYMHBI CBOETO YCIeXa WM HeyclexXxa M HaXOJUTh CIIOCOOBI
BBIX0JIa 3 CUTYAI[H HEYyCIeXa;

" PETPOCIIEKTUBHO OTPEEIIATh, KaKUe JEHCTBUS M0 PEUICHUIO YUeOHOH 3aauu Wi ITapaMeTphl
ITHUX JIEHCTBUI MPUBEIH K IMOJTyYCHHIO HMEIOIIETOCS IPOAYKTa YUeOHOH JeATEIIbHOCTH;

" IEMOHCTPHUPOBATH MPUEMBI PETYISIUH IICUX0(PU3NOIOTHIESCKUX/ IMOIIMOHAIBHBIX COCTOSIHUIN
JUIsl TOCTKEHUs 3(derra ycrnokoeHus (yCTpaHEHHs SMOIIMOHAJIBLHOW HaIpsKEHHOCTH), 3 dexTa
BOCCTAaHOBJIEHUs (OciaOJieHus] TPOSsIBICHUN yTomuieHHs), 3¢¢eKkra axTUBH3aluU (TOBBIIICHUS
MICUXO(QHU3UOIOTHUECKON PEAKTUBHOCTH )

Ilo3naBaTeabHble Y'Y /I

6. YMeHue ompenenarth MOHATHS, cO3[JaBaTh OOOOIIEHMs, YCTaHABIWBATh aHAJIOTHH,
KJaccu(pUIIMpoBaTh, CaMOCTOSITCIILHO BBIOMpaTh OCHOBAaHUS M KPUTEPUHU Ul Kiaccu(HKaIuu,
YCTaHABJIMBATh MPUUYNHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH JJOTUUYECKUE PACCYKICHUS, YMO3AKIOUEHUs
(MHIYKTUBHOE, TETYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBObL. OOYJaIONIUNACS CMOXKET:

" TOI0MpaTh CIIOBA, COMOJYMHEHHBIE KIIOUEBOMY CJIOBY, OMPEIENSAIONINE €ro MpHU3HAKU U
CBOMCTBA,;

®* BBICTPAaUBaTh JIOTHYECKYIO LIEMOUYKY, COCTOSIYIO U3 KIIOUEBOTO CJI0BAa M COMOAYMHEHHBIX eMY
CJIOB;

® BRIJICNATh OOIIMN MPU3HAK JIBYX WJIM HECKOJIBKHUX NPEIMETOB HJIU SBICHUN U OOBSICHATH MX
CXO/ICTBO;

* 00BbEIUHATH MPEAMEThl M SBJICHHUS B TIPYIIBl MO OINpeIelIeHHbIM NpU3HAKaM, CPaBHUBATH,
KJIaccu(uIupoBaTh U 00001aTh (aKTHl U ABICHUS;

® BBIJICIIATH SIBJIEHUE U3 OOIIEro psja ApYrux siBICHUH;

® OIpeNeNIATh OOCTOSATENLCTBA, KOTOPBIE MPEAIISCCTBOBAIN BO3HHUKHOBEHHUIO CBS3U MEXIY



SBJICHUSAMH, U3 ITUX 00CTOSATENBCTB BBIIEIATH ONPEAEISAIONINE, CIOCOOHBIE ObITh NPUUMHON JAHHOTO
SIBJICHUS, BBISIBJISITh IPUYMHBI U CIIEJICTBUS SIBJICHUIA;

" CTPOUTH PACCYXJEHHE OT OOLIMX 3aKOHOMEPHOCTEW K YAacCTHBIM SBJIEHMUSIM U OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

" CTPOUTHb PACCYXJCHHE Ha OCHOBE CpPAaBHEHUS NPEIMETOB M SIBICHUMN, BBIACISAS IPU 3TOM
oOIIre Npu3HaKy;

® J3J1araTh NOJYYCHHYIO HH()OPMAINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pemacMoi 3a1aqn;

" CAMOCTOSITENIFHO YKa3bIBaTh HAa HWH(OOpPMAIMIO, HYKIAOIIYIOCS B IPOBEPKE, MpeaiaraTh U
MPUMEHSTH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMAIIHH;

* BepOaIM30BaTh YMOIIMOHAIBLHOE BIICYATIIEHUE, OKAa3aHHOE HA HEr0 HCTOUYHHKOM;

* OOBSICHATH SIBIICHHSI, TIPOILIECCHI, CBSI3M W OTHOIICHUS, BBISIBIISIEMbIC B XOJI€ TTO3HABATEIHHON U
HCCIIEIOBATENIbCKON JIESATENIbHOCTH (MPUBOANUTH OOBSCHEHUE C M3MEHEHHEM (DOpMBI IPEJICTaBICHHUS;
OOBSACHSATD, NETANU3UPYSI UM 0000111as1; OOBICHATH C 3a/IaHHOM TOUKH 3pEHHUS);

® BRISBJISITH U Ha3blBaTh NPUYMHBI COOBITHS, SBJIEHUS, B TOM UHCJIE€ BO3MOXXHbIE /Hanboiee
BEPOSITHBIE IPUYUHBI, BO3MOKHbIE MOCJIEICTBUS 3aJaHHOM MPUYHMHBI, CAMOCTOSITEILHO OCYIIECTBIISS
MIPUYMHHO-CIIEICTBEHHBIN aHaIN3;

® e7aTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHallM3a Pa3HbIX TOUEK 3PEHMs], MOATBEPKIAaTh BBIBOJ]
coOCTBEHHOM aprymMeHTaluel ik caMOCTOSATEIbHO TIOJYYEHHBIMU JTaHHBIMHU.

7. YMmeHnue co3naBarh, NPUMEHATH U NMPEoOpa3oBBIBATH 3HAKM U CHUMBOJIBI, MOJEIH H
CXEMBI JUIsl pelieHus yaeOHBIX U TO3HaBaTeNbHBIX 331a4. OOydaromuicss CMOXKET:

= 0003HAYaTh CHMBOJIOM M 3HAKOM TIPEIMET H/HITH SBJICHUC;

u ONPCACIIATh JIOTUYCCKUE CBA3M MCXKIAY NpEaAMETaMH A/nnn SIBJICHUSIMU, 0003HaYaThL JaHHBIC
JIOTUYECKHE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;

= cO3/1aBaTh aOCTPAKTHBIN WM PeabHBIN 00pa3 mpeaMeTa u/WiH SBICHUS;

® CTPOMTH MOJIENIH/CXEMY Ha OCHOBE YCIIOBHUH 3a7a4M W/MJIH CIIOC00a €€ PEIICHHS;

" co37aBaTh BepOajbHbIC, BEIIECTBEHHbIE U HH(MOPMAIMOHHBIE MOJEIU C BbIJACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTa Ui ONpeesieHusl crocoda peneHus 3a1a4l BCOOTBETCTBUU
C CUTYyallueu;

®* IpeoOpazoBbIBaTh MOJEIN C LIEJIbIO BBISBICHUS OOLIMX 3aKOHOB, OIMPENENSIOMNX JaHHYIO
MpeIMETHYIO 00J1acTh;

®" IEPEBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI0) MH(GOPMALMIO U3 rpa@HUuecKoro WU
(hopMamu30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, U HA00OPOT;

" CTPOUTH CXEMY, aJTOPUTM JICHCTBUS, UCIPABIATH WM BOCCTAHABJIMBATh HEM3BECTHBIA paHee
QITOPUTM Ha OCHOBE MMEIOILIErOCcs 3HaHUSI 00 00bEKTe, K KOTOPOMY IMPUMEHSETCS alIrOPUTM;

" CTPOUTH JI0KA3aTEeIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

" QaHANTM3UPOBATH/PePIEKCUPOBATh OMBIT pa3pabOTKU M peanu3alud Y4eOHOTO MPOEKTa,
UCCIEeIOBaHUS (TEOPETHUECKOTO, IMITUPUYECKOTO) Ha OCHOBE MPEIOKEHHON MPOOIEMHON CUTYaIuH,
MOCTABJICHHOW 1I€TTM W/UITU 33JaHHBIX KPUTEPUEB OLICHKH MPOIYKTa/pe3yibTara.

= CMmbIciioBoe yTeHune. O0ydaromuics CMOXKET:

" HaXOJUTh B TekcTe TpeOyemyro wuHpoOpMamuioo (B COOTBETCTBHH C LEIAMH CBOCH
JESITEIILHOCTH ),

" OPUCHTUPOBAThCS B  COJCPKAHWMU TEKCTa, [MOHMUMATh IICJIOCTHBIH CMBICI  TEKCTa,
CTPYKTYPUPOBATh TEKCT;

" YCTaHABJIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUN, TPOIIECCOB;

" PE3IOMUPOBATH IJIABHYIO UJICK0 TEKCTA,

" IpeoOpPa3oBbIBATh TEKCT, «IEPEBOJIS» €0 B JPYTYI0 MOJAIBHOCTh, HHTEPIPETHPOBATH TEKCT
(XyIO)KECTBCHHBII M HEXYJIOXKECTBCHHBI — YU4eOHBIH, HAyYHO-TIOMYJISPHBIA, WH(MOPMAIMOHHBIH,
tekcT non-fiction);

" KPUTHUYECKHU OIICHUBATh COJIEpKaHKUe U (POpMy TEKCTa.

8. cDOpMI/IpOBElHI/IC U Pa3dBUTUC OSKOJOTHYCCKOI'0 MBINUICHUA, YMCHUC IIPUMCHATH CTrO0 B
HO3HaBaTCJlBHOI>'I, KOMMYHI/IKE[TI/IBHOI\/'I, COLIMAIIbHOM IMPAKTHUKE " HpO(I)CCCHOHaHBHOﬁ OpPUCHTAILIUH.



OOy4JaroImuics CMOXKET:

® OIIPENEIATh CBOE OTHOLIECHUE K IIPUPOAHON CPELE;

" QHAJTM3UPOBATH BIMSIHHUE IKOJOTHUECKUX (PaKTOPOB HA Cpeay OOMTAaHUS KUBBIX OPTaHH3MOB;

® [IPOBOJUTH IPUYMHHBINA U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYALU;

® IPOrHO3MPOBAaTh U3MEHEHMsI CUTyallUd MpPH CMEHE AEUCTBHS OAHOrO (hakropa HaJeicTBHe
apyroro (akropa;

® PaCIpOCTPaHATh 3KOJOTUYECKHE 3HAHUS M Y4aCTBOBATh B MPAKTUYECKHUX JEax IM03alluTe
OKPYKAIOILEH CPEIIBI;

® BpIpa)kaTb CBOE€ OTHOLIEHHUE K PUPOJE YEPE3 PUCYHKH, COUMHEHUS, MOJIENIH, IPOEKTHbHIE
paboTHI.

9. Pa3BuTHE MOTHMBALMU K OBJIQJCHUIO KYIbTYpPOH aKTUBHOTO WCIIOJIL30BAHHUS CJIOBapeu M
JPYTUX MOUCKOBBIX cucTeM. OOyJaronuiicss CMOXKeT:

® ONpeAensaTh He0OX0AUMbIE KIH0UEBbIE TIONCKOBBIE CII0BA U 3aIIPOCHI;

® OCYILECTBJIATH B3aUMOAEUCTBUE C AIEKTPOHHBIMU TOMCKOBBIMU CUCTEMaMHU, CJIOBapsSIMU;

= hopMHUpOBATH MHO>XECTBEHHYIO ~ BBIOOPKY M3  IOHWCKOBBIX HCTOYHHMKOB  JUIf
00BEKTUBU3AIIMM PE3YIBTATOB MOUCKA;

® COOTHOCHUTBH ITOJIYYEHHBIE PE3YJIBTATHI IIOUCKA CO CBOEH EATEIBHOCTHIO.

KommyHnukatusubie YY /|

10. YMeHne oOpraHu30BBIBaTh y4eOHOE COTPYIHHYECTBO W COBMECTHYIO [ESTEIBHOCTH C
YUUTENIEM W CBEPCTHUKAMH, paboTaTh WHIUBHAYaJIbHO M B TPYIIE: HAXOOUTH OOIIee pelIeHHe U
paspemarth KOH(IUKTH HAa OCHOBE COTJIACOBAHMWS TO3WIMI W ydeTa WHTEPECOB; (OPMYIUPOBATH,
apryMeHTHPOBATh U OTCTaWBaTh CBOE MHEHUE. OOyUaloUiCs CMOXKET:

® ONpeAeNsATh BO3MOKHBIE POJIU B COBMECTHOM J€SITEIbHOCTH;

" UrpaTh OIMpPEIEICHHYIO POJIb B COBMECTHON JAEATEIbHOCTH;

® IPUHUMATH MO3UIHUI0 COOECEeqHNKA, MOHMMAs TMO3ULHUI0 JAPYroro, pasinyaTh B €ro peyu:
MHEHHE (TOYKY 3pECHHsI ), TOKA3aTEeIbCTBO (APTyYMEHTHI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TCOPHH,

" ONpeAensATh CBOM JEHCTBUS W JEHCTBUS MapTHEPa, KOTOPbIE CHOCOOCTBOBAIU WM
MPEMSTCTBOBAIYU MPOAYKTUBHON KOMMYHHKAIIUH;

® CTPOUTH MO3UTHUBHBIE OTHOIIEHUS B IIpoliecce yueOHOM U M03HABaTENbHOMN AEITEIbHOCTH;

" KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaMBaTh CBOI TOYKY 3PEHHS, B JAUCKYCCHH YMETh
BBIJIBUTaTh  KOHTPAPryMEHTHI, INepedpa3upoBaTh CBOIO  MBICIb  (BJIaJeHHE  MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH); KPUTUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MIPU3HABATh OLIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

® IpejyIaraTh allbTEPHATUBHOE PElIeHHE B KOHGIUKTHON CUTYaIlUH;

® BBIICJIATH OOIIYIO TOUKY 3pEHUS B AUCKYCCHUU;

" IOrOBapUBATHCS O MPaBHJIaX M BOMPOCAX Uid OOCYXKACHUS B COOTBETCTBUU C MOCTaBJICHHOMN
repen rpymmnou 3aavuen;

" OpraHu30BbIBaTh y4yeOHOE B3auMojeiicTBue B rpymme (omnpenesiarts oOmMe  Leny,
pacrpenesaTh POy, J0roBapuBaThCs APYT C IPYroM U T. 11.);

" yCTpaHATb B  paMKax Juajora pas3pelBBl B KOMMYHHKallUd, OOYyCJIOBJICHHbIE
HEMIOHUMaHHEM/HEMPUATHEM CO CTOPOHBI coOeCcCeTHHKA 3a/1au, (POPMBI WIIN COJIEP KaHUs AUAJIOTa.

11. YMeHue OCO3HAaHHO WHCIOJB30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyei
KOMMYHHUKAIMM JUIS BBIPAKEHHUS CBOMX YYBCTB, MbICIEH U TOTPEOHOCTEH Ui IJIAHUPOBAHUS U
pErYIALIMM CBOEW JAEATEIbHOCTH; BIJIAJIEHUE YCTHOM M IHCBMEHHONW pEeYbl, MOHOJOIMYECKON
KOHTEKCTHOM peubto. OOyJaronuiicss CMOKeT:

® OIpeNeIATh 337a4yy KOMMYHHMKAIIUU U B COOTBETCTBHHU C HEW OTOMpATh peueBble CPECTBA;

= 0TOMpaTh U UCIIOJIB30BATh PEUEBbIE CPEICTBA B MPOIECCE KOMMYHHUKAIMH C APYTUMU JIFObMU
(mnanor B mape, B MaJIoi rpynmne u T. 1.);

" IpE/ICTaBIATh B YCTHOM WJIM TNHCBMEHHON (¢opMe pa3BepHYThIH IUIaH COOCTBEHHOM
NEeATeNbHOCTH; COONII0JaTh HOPMbI MYOJUMYHOM peyH, perjaMeHT B MOHOJIOTE€ U JUCKYCCHH B
COOTBETCTBUYU C KOMMYHUKaTUBHOM 3a/1a4eii;



" BBICKA3bIBaTh M OOOCHOBBIBAaTh MHEHHE (CYXJEHHE) WM 3alpallnBaTb MHEHHE IMapTHEpa B
pamMKax Juanora;

" IPUHHUMATh PELICHUE B XOJI€ IMAJI0ra U COIIacOBBIBATh €r0 C COOECETHUKOM;

® CO3/7aBaThb NUCHMEHHbBIE «KIMIIMPOBAHHBIE» U OPUIMHAIBHBIE TEKCThl C HCIOJIb30BAaHUEM
HEOOXO/IMMBIX PEUYEBBIX CPE/ICTB;

" JICTI0JIb30BaTh BepOajbHbIE CpeAcTBa (CpPEICTBAa JIOTMYECKOW CBSI3M) IS BbLACICHUS
CMBICJIOBBIX OJIOKOB CBOET0O BBICTYILICHUS;

® JICTI0JIb30BaTh HeBepOanbHbIE CpeacTBa WIH HarJsiHble MaTepuabl,
MIOITOTOBJICHHBIE/OTOOPAHHBIE TT0/] PYKOBOJICTBOM YUUTEIIS;

® 1enaTh OLIGHOYHBIM BBIBOJ O JOCTHKEHUHU €M KOMMYHHUKALUHM HEMOCPEJICTBEHHO IOCIe
3aBepLICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 000OCHOBBIBATH €TO.

12. @dopMupoBaHWE U  pa3BUTHE KOMIIETEHTHOCTM B  O0JacTH  HCIOJIb30BAHHUSA
MH(}OPMaLMOHHO- KOMMYHUKALIMOHHBIX TexHoJorul (nanee — MKT). OOGyuaromuiics CMOXKET:

® [[eJICHANIPABJIEHHO MCKaTh WU HCIIOJIb30BaTh MH(MOPMAIMOHHBIE PECYpPChl, HEOOXOAUMBIE JUIS
pelieHns yueOHbIX U MPaKTUYECKHX 3aau ¢ oMolbio cpeacts MKT;

® BpIOMpaTh, CTPOUTh U HCIOJB30BaTh a/IeKBaTHYI0 MH(GOPMAIMOHHYIO MOJENb JUIsSl Meperadyu
CBOMX MBICJIEH CpeICTBAaMH €CTECTBEHHBIX M (POPMAJIBHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSAMU
KOMMYHHKAIIH;

®* BpIIEJATh MH(OPMALMOHHBIN acHeKkT 3a/a4M, ONepHUpoBaTh AAHHBIMH, HCIOJIb30BaTh MOJIENb
pelIeHus 3a/1a4H;

" JICTIOJIb30BaTh ~ KOMIIBIOTEPHbIE TEXHOJIOTWM (BKJIOYash BBIOOp aJEKBATHBIX  3ajadye
MHCTPYMEHTAJIbHBIX MPOTPAMMHO-aMNIapaTHBIX CPEICTB U CEPBUCOB) Ui pelIeHNs HH(POPMALMOHHBIX
U KOMMYHHMKAI[MOHHBIX y4eOHBIX 3a/1a4, B TOM YHCJIE: BBIYUCIICHUE, HAallMCaHUe MHCEM, COUMHEHUH,
JOKJIa/10B, pedepaToB, CO3JaHUE IPE3eHTAlUN U Jp.;

® JICII0JIb30BaTh HH(OPMALIMIO C YIETOM ITHUECKUX U NTPABOBBIX HOPM;

®* co3/1aBaTh MH(OPMAILMOHHBIE PECYPChl PA3HOTO THUIA W JUIS Pa3HBIX ayAUTOpPUH, cOOIIOIATh
MH(POPMAITMOHHYIO TUTHEHY W TIPaBUiIa HHPOPMAIIMOHHOM 0€30TacHOCTH.

IIpenmeTHbIe pe3yJbTAThI

BbIMyCKHUK HAy4YMTCsH:

" XapaKTepHU30BaTh OCHOBHBIE METObI TIO3HAHUS: HAOIIOJCHHUE, U3MEPEHUE, SKCIIEPUMEHT;

" ONMKCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS UX CYILIECTBEHHBIC
MIPU3HAKH;

" PacCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHH «aTOM», «MOJIEKYJa», «XUMHUYECKUU
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIECTBOY», «BAJCHTHOCTBY, «XUMHYECKAs PEaKIus»,
HCIO0JIb3YS 3HAKOBYIO CUCTEMY XUMHH;

" pacKphIBaTh CMBICJI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TeOpHH;

" pa3nuyaTh XUMUYECKHe U (PU3HUECKUe SIBICHUS;

" Ha3bIBaTh XUMHYECKHUE AIIEMEHTHI,

" OMpeAeNsATh COCTaB BEUIECTB 0 UX GopMyam;

" OMpeAeNsATh BAJICHTHOCTh aTOMA AJIEMEHTA B COSAMHEHUSX;

" OIIpENENATh TUIl XUMHUECKUX PEaKLnii;

" Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUN;

" BBISIBJIATh NPU3HAKH, CBHUJIETEIHCTBYIOIIUE O MPOTEKAHUU XUMHUYECKOM pEeaKklUHu MpHU
BBITIOJTHEHUM XUMHUUYECKOTO OIBITA;

" COCTaBIATH POPMYITBI OMHAPHBIX COCIMHEHMUIA;

" COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIU;

®» co0Mr0AaTh MpaBMIa O€30MacHOM pabOTHI MIPH MPOBEICHUU OIBITOB;

® [I0JIb30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U MOCY/IOM;

* BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

®* BBIUUCIISATH MAaCCOBYIO JIOJIF0O XUMHUYECKOTO dIIEMEHTa 1Mo GopMysie COSAMHECHHUS,

®* BBIUUCIIATH KOJMYECTBO, O0BEM HIIM MAcCy BeIIeCTBa MO KOJIHYECTBY, 00beMy, Macce



peareHToB WK IPOAYKTOB PEAKLIUY;

* XapaKTepHU30BaTh (PU3MUYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOpOJIa U
BOZOPOAA;

® I0JIy4aTh, COOUPATh KUCIOPOJ M BOJAOPOS;

® pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPOI, BOJOPO;

" pacKpbIBaTh CMbIC] 3aKOHAa ABOTaJipo;

" PaCKpbIBaTh CMbICI MOHATUH «TEIJIOBON AIPPEKT peakUmn», «MOJIIPHBIA 00BEMY;

®* XapaKTepHU30BaTh GU3NIECKUE U XUMUIECKHE CBOWCTBA BOJIBI;

" PaCKpBIBaTh CMbICII IOHSATHUS «PACTBOPY;

®* BBIUMCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

" IPUTOTOBJIATH PACTBOPHI C OIIPENEIEHHON MaCCOBOM JI0JIEN paCTBOPEHHOIO BELIECTBA;

" Ha3bIBaTh COEAMHEHNUS U3YUYEHHBIX KJIIACCOB HEOPIaHUYECKUX BELIECTB;

" XapaKTepHU30BaTh PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KIaCCOB HEOPraHMYECKUX
BEIIIECTB: OKCHUJIOB, KUCJIOT, OCHOBAHHM, COJICH;

" ONpeAeNsATh NPUHAIIEKHOCTh BEIIECTB K ONPEEIEHHOMY KJIacCy COEAMHEHN;

" COCTaBIATh GOPMYIIbI HEOPTraHUUECKUX COEAMHEHUN N3YUYEHHBIX KJI1aCcCOB;

* IPOBOJIUTH OTBITHl, MOATBEP)KJIAIOLUINE XUMHUYECKHE CBOMCTBA HM3YyUYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

" PaCIl0O3HABATh OIBITHBIM ITyTEM PACTBOPHI KUCIOT U HIENIOYEH N0 U3MEHEHUIO OKPACKU
MHIMKATOPa;

" XapaKTepHU30BaTh B3aUMOCBSI3b MEXy KJJacCaMU HEOPTraHUUECKUX COEAUHEHUN;

= packpbiBaTh cMbIch [leprnoaunueckoro 3akona JI.1. Menzeneena,;

" 00BSACHATH (PU3UYECKHUI CMBICI aTOMHOTO (MOPSAKOBOTO) HOMEpa XMMHYECKOIO AJIEMEHTA,
HOMEPOB I'PYIIIBI U IeproJia B nepuoanudeckon cucreme [[.M. Menneneesa;

* 00BSCHATh 3aKOHOMEPHOCTH M3MEHEHMs CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpelenax
MaJIbIX IEPUOJIOB U TJIaBHBIX NOJTPYIII;

® XapaKTepHU30BaTh XUMUYECKHE AIEMEHTHI (OT BOJAOPO/Ia IO KAJIBIIHs) HA OCHOBE UX
MOJIOXKEHHUS B mepuoandeckoit cucreme J[.M. MenneneeBa u 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

" COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB TepBbiX 20 371eMeHTOB nepuoandeckor cuctemsr J1.1.
Menneneena;

" PaCKPBIBaTh CMBICII IOHATHH: «XUMUYECKAS CBI3bY, «IICKTPOOTPUIIATEIIHHOCTY;

" XapaKTepHU30BaTh 3aBUCUMOCTh (DM3WYECKUX CBONCTB BEIICCTB OT THUIA KPUCTAUIMYECKON
peIIeTKY;

" OTIIPENETIATh BUJl XUMHUYECKOH CBSI3M B HEOPTaHMUECKUX COCAMHCHUSX;

" U300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BHJIAMH
XUMHYECKUX CBS3EH;

" pacKphIBaTh CMBICT  TIOHATHH  «HOH», «KATHOH», «aHHUOH», <OJEKTPOJIHUTHI,

«HEDJICKTPOJIUTHIY, «OIEKTPOJIUTHYECKAsT JTUCCOIMAIU», «OKHUCIUTEIbY», «CTCICHb
OKHCJIEHHS» «BOCCTAHOBUTEIIDY, OKHUCIIEHUEY, «BOCCTAHOBIICHUEY;

" OTIIPENEIIATh CTENEHb OKUCIECHUS aToMa 3JIEMEHTa B COCIMHCHHH;

" PaCKpBIBaTh CMBICII TEOPUH AIEKTPOJIUTUICCKON AUCCOIUALINH;

" COCTaBIISITh YPABHEHUS AIEKTPOJIUTUYECKON TUCCOLIMAIIUU KUCIIOT, IIeNIoueH, CoIel;

* 0OBSACHATH CYITHOCTH MPOIIECCa AMEKTPOTUTUYECKON AUCCOIUAIINM U PEaKIIUii HOHHOTO
oOMeHa; COCTaBJISATH MOJIHBIE U COKpAIlEHHbIE HMOHHBIE YPAaBHEHUS PEaKIIUu 0OMEHa,

® OMpeAeNsATh BO3MOKHOCTh MPOTEKAHUS PEAKIIUil HOHHOTO 0OMEHa;

" IPOBOJIUTH PEAKLIUH, TOATBEPKIAIOIINE KaU€CTBEHHBIN COCTAB Pa3INYHbIX BEIIECTB;

" OIIPENENATh OKUCIUTEND U BOCCTAHOBUTEIB;

" COCTaBJISITh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUIA;

" Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOHN peakinu;

» KIaccuPUIIMPOBATH XUMUYECKUE PEAKIIUHU TI0 PA3IUYHBIM MIPU3HAKAM;

" XapaKTepU30BaTh B3aUMOCBSI3b MEX/Yy COCTABOM, CTPOCHHEM M CBOMCTBAMH HEMETAILIIOB;

" IPOBOJIUTH OMBITHI TIO TIOJTYYCHUIO, COOMPAHUIO U U3YUYEHUIO XUMUYECKIX CBOWCTB
ra3000pa3HbBIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;



" pPacIi03HABATh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YTIIIEKUCIIBINA a3 U AMMHUAK;

" XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJIOB;

" Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO WX (popmyse: MeTaH, 3TaH, STHJICH, METAaHOJ, ITAHOI,
TIIALEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEApUHOBAas KUCIIOTA, OJIEMHOBas KUCIIOTA,
TJIFOKO34;

" OLICHUBAThH BIIMSIHUE XMMHUYECKOTO 3arpsi3HEHUSI OKPYKAIOUIEH Cpe/lbl HA OPraHU3M YeJIOBEKa;
IPaMOTHO 0OpaIaThCs C BEMIECTBAMHU B TIOBCETHEBHOM KU3HH

" ONPEJEHATh BO3MOKHOCTh MPOTEKAHUS PEAKLIMN HEKOTOPBIX MPEACTABUTENEH OPraHUYECKUX
BEILECTB C KUCIOPOJAOM, BOJIOPOJIOM, METAJNIAMHA, OCHOBAHUSMHU, TaJJON€HAMU.

n

BbINyCKHUK MMOJYYHUT BO3MOKHOCTb HAYYUThCH:

® BpIJIBUT'aTh U MIPOBEPATH SKCIIECPUMEHTAJIBHO T'MIIOTE3bI O XUMHUYCCKUX CBOICTBax BEIICCTB HA OCHOBEC
MX COCTaBa M CTPOEHUS, X CIIOCOOHOCTH BCTYHAaTh B XMMHUYECKHE PEAKIINH, O XapaKTepe U MPOAyKTax
Pa3IMYHbIX XUMHUYECKUX peaKuHﬁ;

® XapaKTEepPU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTAHABIMBATEH IPUIUHHO-
CJICACTBCHHBIC CBA3U MCXKAY JaHHBIMH XapaKTCPUCTUKAMU BCILIECTBA,

® COCTaBJIATh MOJICKYJIAPHBIC U MTOJIHBIC HOHHBIC YPABHCHHA 110 COKPAICHHBIM MOHHBIM YPAaBHCHUAM

u MIPOrHo3UpoBaTh CHOCOGHOCTL BCUICCTBA MPOABJIATH OKUCIMTEIBbHBIC NJIM BOCCTAHOBUTCIILHBIC
CBOMCTBA C yY€TOM CTEIEHEW OKUCIIEHUS SJIEMEHTOB, BXOSAIIUX B €0 COCTaB;

® COCTaBJIATh YpaBHCHUA pealcuplﬁ, COOTBETCTBYIOMIMX ITOCIEA0BATCIBHOCTHU HpeBpameHMﬁ
HCOPraHM4E€CKUX BEIICCTB PA3JIMYHBIX KJIaCCOB;

® BBIJIBUT'aTh U MIPOBEPATH SKCIICPUMEHTAJIBHO I'MITIOTE3BI O PE3YJIbTaTax BO3}1€I>’ICTBH$I Pa3IMYHBIX
(hakTOpPOB HA M3MEHEHHNE CKOPOCTH XUMUUECKON PEaKITHH;

" UCIIOJIBL30BATh HpHOGpe’TeHHBIe SHaHUSA 11 SKOJOTrHYC€CKU I'paMOTHOI'O ITOBEACHUS B Opr‘)KElIOIlIGﬁ
cperne;

® FICTIONB30BATh MPHOOPETEHHBIE KITFOUEBBIC KOMITCTCHITUH TTPH BRIMTOJTHCHUH ITPOCKTOB U YIEOHO-
HCCIIEMOBATEIBCKUX 3a1ad 110 U3YICHHUIO CBOMCTB, CIIOCOOOB TIOJTYYEHUS W PACIIO3HABAHUS BEIIECTB;

® 00BEKTUBHO OIICHUBATh HH(OPMAIIUIO O BEIIECTBAX U XUMHUYECKUX MPOLIeccax;

® KPUTHYECKH OTHOCHTHCS K TICEBJIOHAYIHON MH(MOpMAIIHH, HeA0OPOCOBECTHOM peKiaMe B CPEICTBAX
MacCOBOW MH(OPMAITUH;

® 0CO3HABATh 3HAYCHUE TEOPCTUICCKUX 3HAHUHN 110 XUMUH IS IPAKTHICCKON ISATEIHPHOCTH YEITOBEKA;

® cO37aBaTh MOJIETH U CXEMBI [UISI PEIlIeHHs YICOHBIX U MTO3HABATEIbHBIX 33/1a4; TOHIMATh
HEOOXOANMOCTH COOTIOICHHS TPEAICAHNN, TIPEAaraéMbIX B HHCTPYKIIUAX 10 HCITOJIb30BAHUIO JIEKAP CTB,
CpencTB OBITOBOM XUMHH U .



Cooepotcanue yuedoHo2o npeomema. 8 Knacc
HavanbHble NOHATHS U 3aKOHBI XUMHH (28 4.)

Tesna u BemecTBa. CBoOHCTBa BEHIECTB. OTaJlOHHbIC (DU3MUYECKUE CBOWCTBA BEIIECTB.
Marepuansl U MarepuajoBefeHUe. Ponb XMMHMM B JKM3HHM COBpeMEHHOro oomiectBa. OTHOIEHHE
oOrmiecTBa K XUMHH: XeMOpuiust 1 xeMopoous.

Metoabl wu3yuenusi xumuu. HaGmonenue. DOxcriepument MoaenupoBanue. Mogenu
MaTepHUaJbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azel. 7Kuakocru. TBépable BemecrBa. B3anMHble nepexoabl MEXKIy arperaTHbIMH
COCTOSIHUSIMU BEILECTBA: BO3TOHKA (cyOnumanus) ¥ JecyOnuManusi, KOHJIEHCAllUsl U HCIapeHue,
KpUCTAJIIIN3alUs U TIJIaBJICHHE.

®uznueckne sBjaeHUsA. UncTble BelecTBa M cMecH. [ OMOreHHbIE U T€TEPOr€HHbBIE CMECH.
CMmecu razooOpassble, kuakue u TBEpAble. CrocoObl pa3feneHuss CMeceil: MeperoHka, Wiu
JUCTUIUISIIMS, OTCTauBaHUe, (PUIBTPOBAaHUE, KPUCTAUIM3allMsl WM BbIIapuBaHUE. XpoMmaTorpadus.
[Ipumenenue 3THX criocoO0B B 1a00PaTOPHOI MpaKTUKE, HA IPOU3BOJICTBE U B OBITY.

XHuMHYeCKHe 3JIeMeHTbl. ATOMBI U MOJIEKYNbI. [IpocTeie U ciaoxHBIE BeulecTBa. AJUIOTPONUs
Ha npumepe Kucinopoja. OCHOBHbIE TOJIOKEHHSI aTOMHO-MOJIEKYisipHoro yuenus. Mounbl. Bemecta
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOESHHUSI.

3Haku (CMMBOJIBI) XHMHYECKHX 3jeMeHToB. Wudopmarus, KOTOpyHO HECyT 3HaKu
XUMHUYECKUX  DJIEMEHTOB. OTUMOJIOTHSI  HA3BaHMM  HEKOTOPHIX  XMMHMUYECKHX  DJIEMEHTOB.
[lepuomuueckast Tabnuma xumuyeckux siemeHToB Jl. W. MeHneneeBa: KOpPOTKONEPUOAHBIN U
JUTMHHOTICPUOAHBIM BapuaHThl. [lepronbl u rpynmel. ['1aBHas u moOGouHass moarpynmnsl wid A- u b-
rpynnel. OTHOCHUTENbHASI aTOMHAs Macca.

Xumnueckue popmyibl. Muaekcel n koddgdunuentsl. OTHOCUTEIBHAS MOJEKYISIpHAs Macca.
MaccoBasi 10J1s1 XUHMHUYECKOTO 3JIeMeHTa B coequHeHnu. Hdopmanus, KOTOpYI0 HECYT XUMUYECKUE
hopmyIIBI.

Banentnoctb. CTpykTypHBIC (OPMYIIbI. XUMHUECKHE JIEMEHTHI ¢ TOCTOSIHHOW U TIEPEMEHHOM
BaJICHTHOCThIO. BpIBOJ (dopmynbl coeauHeHus 1o BalleHTHOCTU. OrpeseneHre BaJeHTHOCTH
XMUMHUYECKOTO 3JieMeHTa 1o (opmyne BemectBa. CocTaBieHne Ha3BaHUN COEAMHEHUMN, COCTOSAIINX U3
JIBYX XUMHUYECKHUX IEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSHCTBA COCTaBa BELIECTB.

XuMHnuyecKkue peakumu. PeareHTsl U NpoAyKThl peakuuu. [Ipu3Haku XUMUYECKHUX peakKlHil.
VYcnoBus ux nIpoTeKaHus U npekpaileHus. Peakuuu ropenus. DK30TepMUYECKUE U SHIOTEPMUYECKHE
peakuuu.

3aK0H cOXpaHeHHMsI MAacChl BellecTB. XuMuyeckue ypaBHeHUs. COCTaBICHHME XHMHYECKHX
ypaBHeHuil. UHbopMarus, KOTOpyro HECET XMMHUECKOE YpaBHEHHUE.

Knaccudukanuss XuMUYECKHX peakui MO COCTaBy M YHUCIY PEareHTOB U MPOIYKTOB. THIIBI
XMUMHUYECKUX peakiuil. Peakiuu coeanHeHus, pa3noxkeHus, 3amelienus u oomena. Karanuszaropsl u
Karanau3 JleMOHCTpaluH.

Komekuust MatepuanoB U U3AENINN U3 HUX.

Mojenu, ucnosb3yeMble Ha ypokax (pU3uKH, Ouonoruu u reorpaduu. O6bEMHBIE U MIAPOCTEPKHEBbIE
MOJENIN HEKOTOPBIX XUMUYECKUX BeleCTB. MOIENIN KpUCTAININYECKUX PEILIETOK.

Cobupanue npubopa Juis MOJydeHHs raza U MpoBepKa ero Ha repMeTHYHOCTh. Bo3roHka cyxoro Jsipaa,
noja win HadTalnuHa.

ArperaTHble COCTOSIHUS BOJIBL.

Pa3nenenne qByx HeCMEIIMBAIOIIUXCA KUAKOCTEN C TOMOLIBIO AETUTEIBHON BOPOHKU. J{UCTHILIATOD U
ero padora.



YcranoBka i GuIIbTpoBaHus U €€ paboTa. Y cTaHOBKA /IS BRIIApUBaHU U e€ padoTa.
Komnexmust 66ITOBBIX TPUOOPOB [UIs GHIIBTPOBAHMS BO3AyXa.
Paznenenne kpacsimero BemiectBa ¢uomactepa ¢ MOMOLIbI0 OymMakHOH Xpomarorpaduu. Mojaenu
AJUTOTPONHBIX MOIU(DUKAIMHA yriIepoa U Cephbl.
[Tony4yenue o30Ha.
Hoprpers 1. 5. Bepuemuyca u JI. . Meneneesa.
KopoTkonepuoaHeli n anuHHONEpHOAHBIM BapuaHThel Ilepumonnmueckon cucremsr J[. WM.
Menneneesa
KoHcTpyrpoBaHue mapocTepKHEBBIX Mojiesiel Monekyin. Annapat Kumnma.
Pasnoxxenne 6uxpomara ammonus. ['opeHne cepbl 1 MarHueBOM JIEHTHI.
OnBIThI, WITIOCTPUPYIOIIKE 3aKOH COXPAHEHHUS MacChl BEILIECTB.
I'openne docdopa, pacTBopeHHEe NPOAYKTa TOPEHHS B BOAE M HMCCIEIOBAaHHUE IOJy4YECHHOTO
pacTBOpA JIAKMYCOM.
B3anmMoeiicTBre COJISTHOM KMCIIOTBI ¢ IIMHKOM.
[Tonyuenue ruapoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUU.

JlaGopaTopHbIe ONIBITHI.

1. O3HakoMmieHHE ¢ KOJUICKITUEH JTabopaTOPHOM MTOCY/IBI.
[TpoBepka mpubdopa 11t MOTydeHHUS Ta30B HA TEPMETUIHOCT.
O3HakoMJIeHHE ¢ MMHEpaJlaMi, 00pa3yIoIIMMU TPaHHUT.
[IpuroToBiieHue reTeporeHHON CMecH MOPOLIKOB CEephl U JKeje3a U UX pa3zesieHue.
BsaumoneiicTBue pacTBOPOB XJIOPHUIOB M MOIUIOB KaJIls C paCTBOPOM HHUTpaTa cepedpa.
[Tonygyenue rumpoxcuaa meau(Il) u ero B3aumMoielicTBUE ¢ CEPHOM KUCIOTOM.
B3anmoperictBue pacTBopa CoJibl C KHCIOTOM.
[IpoBepka 3aKoHa COXpaHEHHs] Macchl BEUIECTB Ha MPUMEPE B3aUMOJCHCTBUS IIEIOUU U

NGO LD

KHCIIOTHI.

9. TIlpoBepka 3aKOHAa COXPAaHEHHUS MACChl BEIICCTB HAa MPUMEPE B3aMMOICHCTBUS MIEIOYH U
commxkenesa (111).

10. PaznoxeHue MmepoKcuaa Boaopoaa ¢ momomibio okcuaa maprania (1V). 11.3amemenne
’KEJIe30M MEJIM B METHOM KYyIIOpOCe.

IIpakTuyeckue padoThbl.
1. 3nakomcTBO c naboparopHbiM obGopymoBaHueM. [IpaBuia TeXHUKH OE30MACHOCTH MPH

pabote BkaOuHeTe XuMuK. HekoTopeie BUaBI padoT.
2. OuucTKa MOBapeHHOM COJIH.
BaskHeiiliue npeacTaBuTe M HEOPraHUYeCKHUX BellleCTB.
KosnyecTBeHHbIE OTHOILIEHHSI B XUMHUH (244.)

CocraB Bo3nyxa. [lonsTne 00 00beMHON 10s€ () KOMIOHEHTa MPUPOAHOM Ira30Boil cmecu —
Bo3/yxa. Pacuer o6beMa KOMIOHEHTa ra30BOM cMecH 1o ero 00beMHOM 10J1€ U HA000POT.

Kucnopoa. O3on. Ilomydyenue kuciopoga. CoOupaHue u pacro3HaBaHHE KHCIOPOJA.
XVMHYECKHE CBOMCTBA KHCIOpPOJA: B3aUMOJIEHCTBUE C MeETaJlIaMH, HEMETAJUIAMH M CJIOKHBIMU
BemecTBamu. [Ipumenenue kucinopoaa. KpyroBopot kucioposia B IpupoJie.

Oxcunpl. O6pa3zoBaHue Ha3BaHUM OKCHJIOB 10 MX Gopmynam. CocraBieHue GopMysl OKCHAOB MO
UX HazBaHMsM. [IpeacraBuTeny OKCUIOB: BOJA U YIJIEKUCIIBIN I'a3, HEraléHas U3BECTb.

Bonopon B mpupone. ®@usznueckue M XMMHYECKHE CBOMICTBA BOJOpOJA, €ro IMOJIydEHHE H
IIPUMEHEHHE.



Kucnotsl, ux cocraB u ux knaccudukanus. Maaukatopsl. Tabnuna pactBopumoctu. ColsiHas |
CEpHasi KMCIIOTbI, UX CBOMICTBA U IPUMEHEHUE.

Conu, ux cocraB U Ha3zBaHus. PacTBopumocTh coneil B Boze. IlpencraBurenu coneil: xmopup
HaTpusi, KapOoHAT HATpus, pocdar KaabIus.

[loctosinnas ABoraapo. KonuuectBo BemiectBa. Momab. MossipHas macca. KpaTHble eanHULBI
U3MEpPEHUsl KOJIMYECTBA BELIECTBA — MWJUIMMOJIb U KWJIOMOJb, MIJUIMMOJISIPHAs. U KUJIOMOJIpHAsI
Macchl BEILECTBA.

Pacuersl ¢ wucnonb30BaHMEM MOHSATHM «KOJIMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOCTOSIHHAsI ABOTaJIpOY.

3akoH ABoranpo. MouspHbiii 00beM Ta3000pa3HbIX BemecTB. OTHOCUTENIbHAS TUIOTHOCTH
OJIHOTO Ta3a o JIpyromy.

KpaTtHble enquHUIBI U3MEpEeHUsT — MWUIMMOJISIPHBIN M KUJIOMOJIIPHBIH 00bEMbI T'a3000pa3HbIX
BEIIECTB.

Pacuersl ¢ wucrnonb3oBaHMEM MOHSATHM «KOJIMYECTBO BEIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «IOCTOSTHHAs ABOTaipo».

Pacuersl ¢ wucCmonb30BaHMEM TMOHSATHHM «KOJWYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM ra3oB», «4UCI0 ABOTaIpPO».

I'unpocdepa. KpyrosopoT Boasl B mpupoge. dPusmyeckue U XUMUYECKHE CBOWCTBA BOJIBI:
B3anMMOJICHCTBHE C OKCUIAMH.

OcHoBaHus, UX coctaB. PacTBOpUMOCTh OCHOBaHUM B BOJie. MI3MEHEHUE OKpPACKH MHIUKATOPOB
B IIeJI0YHOM cpepe. [IpeacraBurenu menoyen: TuAPpOKCHIbI HATPHS, Kaaus U KaJblUsl.

PactBopuTens u pactBopéHHoe BemiecTBO. PactBopsl. PactBopenue. ['mapatel. MaccoBast nosis
pacTBOpPEHHOr0 BewlecTBa. PacueTsl, CBS3aHHBIE C MCHOJIB30BAHUEM IMOHATUSA «MaccoBas J0JIs
PacTBOPEHHOTO BEIIECTBAY.

JdemoHcTpaumnu.
Onpenenenune conepxkaHus KUCIOPOJIa B BO3AyXE.
[Tonyuenue kuciopona pas3iokKeHHEM IepMaHraHaTa Kajaus U nepokcuaa Bogopona. CoOupanue
METOJIOM BBITECHEHHSI BO3yXa U BOJBI.
Pacno3naBanue kucinopona.
I'openue maruus, xxenesa, yris, cepsl U pocdopa B kucnopoze. Komnekuns okcuaos
[Tonyuenue, cobupanue u pacrio3HaBaHue Bojgopoaa.l openue Bogopoa.
Bzaumopneiicteue Bomopoma c¢ okcugom Mmemu (II). Komnekuus muHepanbHbix KuciaoT. [Ipasuio
pazbasienus cepoi kucnothl. Komnekuus coneil.
Tabnuia pacTBOPUMOCTH OCHOBAHU, KUCIIOT U COJIEH B BOJIE.
HekoTtopeie MeTannbl, HEMETaUIbl M COEIMHEHHS KOJWYecTBOM BemiectBa B 1 monbs. Monenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIECTB.
Komnexkuust ocHoBaHui
JlabopaTopHbI€e ONBITHI.
12. TlomyTHeHHE U3BECTKOBOI BO/BI TP MPOIYCKAHUH YIJIEKUCIIOTO rasa.
13. TlomydeHue BOAOPOAA B3aUMOJICHCTBUEM LINHKA U COJISTHOM KHUCIIOTHI.
14. Pacno3HaBaHue KUCIOT WHIUKATOPaMHU.
15. H3meHeHHe OKpacKH MHAWKATOPOB B IIEIOYHOM cpeje.
16. OsnakoMjieHHME C TpemapaTamMy JOMAalllHeW WM IIKOJBbHOM anTedykKHh — pacTBOpaMu
MIEPOKCHUIABOJIOPO/Ia, CIIMPTOBON HACTOMKH MOJIa U HAIIATBIPHOTO CIIUPTA.
IIpakTnuyeckune padorTsbl.
3. Tlomydenue, coOupaHue u pacrno3HaBaHUE KUCIOPO/IA.



4. TlomyuyeHue, coOMpaHue U paco3HaBaHUE BOJIOPOA.
5. IlpuroTtoBiieHue pacTBOPOB COJIEN C UX 3alaHHOM MacCOBOM A0JEH.

OcHOBHBIE KJIACCHI HEOPraHUYecKUX coeruenui (174.)

O6o0uienne cBeneHnit 00 OKCUAAxX, WX Kilaccu(ukanuu, Ha3BaHUAX W cBoiicTBax. CrocoObI
MOJTy4eHUSI OKCHUJIOB

OcHoBanwmsi, ux kKiaaccudukamnms, Ha3BaHUS W CBOWCTBA. B3aMMOIECWCTBHE C KHCIOTAMH,
KHUCJIOTHBIMU OKCHJAMH M COJISIMU. PasnoskeHre HepacTBOPUMBIX OCHOBaHMM. CHOCOOBI MOITy4eHUS
OCHOBAHMM.

Kucnotel, ux xnaccudukanuss W Ha3zBaHusa. OOmme XAMUYSCKHE CBOWCTBA KHUCIOT.
B3auMogeiicTBue KHCIOT € MeETaUlaMHU. OJIEKTPOXUMUYECKUNW PsJl HANPSHKEHUM METaslIoB.
B3auMopeiicTBue KHCIOT C OKCHIAMU METaUIOB. B3amMmoaelcTBHE KHUCIOT C OCHOBAaHUSIMU —
peakuusi HeWTpanuzauuu. BzanmopeilictBue kucior ¢ coisiMu. llomydeHue OecKHCIOPOIHBIX M
KHCJIOPOJICOJEPKALUX KUCTIOT.

Conu, ux kinaccuukanus U CBOWCTBa. BzauMopeiicTBue cojieil ¢ MeTauiaMu, 0COOEHHOCTH
ATUX peakuuil. BzaumoaeicTBue cosiei ¢ COIAMH.

['eneTnyeckne psapl MeTaula W HeEMeTaUia. ['eHeThueckas CBsI3b MEXAY KIacCaMH
HEOPraHMYECKUX BEIICCTB.

JlaGopaTopHbIe ONBITHI.
17. BsaumopgeicTBre OKCHIA KaJIbIUA C BOIOIA.
18. TlomyTHEeHME N3BECTKOBOM BOJIBI.
19. Peakuwms HeWTpaIU3aIUU.
20. TMomyuenue ruapokcuaa meau (1) u ero B3auMoaeiCTBHE C KHCIOTOM.
21. Pasnmoxxenue ruapokcuaa meau (1) mpu HarpeBaHum.
22. BzauMoneiicTBHE KHCIIOT C METAJIAMU.
23. BzauMmozeiicTBHE KHUCIIOT C COJISAMU.
24. O3HaKoOMIIEHHE C KOJUIEKIIMEH COJIEH.
25. Bsaummopeiicteue cyibdara meau (11) ¢ xkemneszom.
26. BizaumoneiicTBHE COJIEl C COJISIMU.
27. T'enernyeckas CBSI3b Ha IPUMEPE COCAUHEHUN MeIH.
IIpakTHyeckue padoThl
Pemenue sxcriepruMeHTaNbHBIX 3a/1a4.

Iepuoguyeckuii 3axkon n Ilepuoagnueckasi cucrema xumuueckux 3jemeHToB .. MenneneeBa n
cTpoenue aroma (154.)
EcrecTBeHHBIE ceMelcTBa XUMUYECKUX 3JIEMEHTOB: ICJIOYHEIC H ISJIOYHO3EMEIBLHBIC METaJIJIbL,

rajoreHbl, HHEpTHbIE (OJaropoaHbpie) razbl. AMGOTEPHOCTh. AM(OTEPHBIE OKCHUIBI M THAPOKCHUJIBI.
KowmruiexcHble conm.

Otkpeitue /1. Y. MenneneeBsiM Ilepuoanueckoro 3axkoHa u co3ganue uM llepuoanueckoit
CHCTE€MBI XMMHYECKHUX AJIEMEHTOB.

ATOoMBI Kak (popma CyIIeCTBOBAHUS XUMUYECKUX dlIeMeHTOB. OCHOBHBIE CBEJCHHS O CTPOCHUU
aToMoB. [lokazaTenbcTBa CIOKHOCTH CTpoeHUs aromoB. OmbITel Pesepdopaa. [lnanerapuas moaens
CTPOEHUS aToMa.

CocraB aTOMHBIX fJiep: MPOTOHBI, HEUTPOHBL. OTHOCHUTENbHAs aTOMHas Macca. B3anmocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI aTOMHAsI Maccay.

Mukpomup. DnekTpoHsl. CTpOoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 3JIEMEHTOB
NoNe 1-20. TlonsiTie 0 3aBEpIIEHHOM JIEKTPOHHOM YPOBHE.



W3otonbl. ®usnueckuil cmbicn cuMBosMKM Ilepuogmueckoit  cucrembl. CoBpeMeHHast
¢dopmymupoBka Ileproanyeckoro 3akoHa. V3MeHEHHs CBOWCTB 3JEMEHTOB B MEpUOJAX M TPYIIaX,
KakK (QYHKIHSI CTPOSHHS EKTPOHHBIX 000J0YEK aTOMOB.

XapakTepUCTUKAa DJIEMEHTa-METaJlla M DJIEMEHTa-HEMETaula [0 MX IOJIOKECHHIO B
[Iepnoanueckoii cucreme xumuueckux anemenToB . . Menzeneesa.

JdeMoHcTpanum.

Paznuuaneie Gopmbl TAOIUI] IEPUOTTIECKOIN CUCTEMBI.

MopenmupoBanne mnocrpoenus Ilepmommueckoir cucremel JI. M. MengeneeBa. Monxenun aromoB
XUMHUYECKUX AJIEMEHTOB.

Mopenu aToMOB 351eMeHTOB 1—3-T0 IIepHoI0B

JlabopaTopHbIe ONBITHI.
28. Tlomyuyenne am(poTEepHOTO THAPOKCHIA U HCCIEJOBAHUE €TI0 CBOMCTB.

Xumuveckas cBsi3b. OKHCIMTEIBLHO-BOCCTAHOBUTEIbHBbIE peakuuu (184.)
HNonnas xumudeckasi cBsizb. MloHBI, 00pa3oBaHHBIE aTOMaMU METAJUIOB U HEMETAIOB. CXeMBbI

00pa3oBaHUsi MOHHOM CBSI3M I OWHApPHBIX COENUHEHHH. MOHHBIE KPHCTAITUYECKHE PEIIETKUA U
(hM3UYeCcKre CBOMCTBA BEIIECTB C 3TUM TUTIOM peméTok. [loHsTre 0 GOpMYITBHOM eIUHUIIC BEIIECTBA.

KoBanenTHass xumMuueckas CBs3b. OJEKTPOHHBIE U CTPYKTypHble ¢opmynbl. [loHsTHe 0
BasieHTHOCTH. KoBaneHTHas HemojsipHas CBs3b. CXeMbl 00pa30oBaHWsS KOBAJEHTHOW CBSI3M IS
OWHApHBIX coeAMHEHUN. MOJIeKyIsIpHbIE M aTOMHBIE KPUCTAUIMYECKHE PEMETKH, W CBOWCTBA
BEILIECTBC 3TUM THUIIOM PEIIETOK.

DIEeKTPOOTPULIATENBHOCTD. P anekTpooTpuniarenbHOCTH. KoBaneHTHas MOJISIpHAsE XUMHUYECKAst
cBsa3b. Jlumons. Cxembl 0Opa30BaHMs KOBAJICHTHOW MOJISPHON CBSI3M JUIsi OWHAPHBIX COCITWHEHHUHU.
MonexyspHbIE U aTOMHBIE KPUCTAIUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramueckass XMMHUYECKasl CBSI3b M METAJUIMYECKass KpUCTajimyeckas pemérka. CBoicTBa
BEILIECTB C 3TUM THUIIOM pelETOK. EnuHas npupoaa XUMUYECKUX CBSI3EH.

Crenenbp okucinenus. CpaBHEHHE CTENEHUM OKHUCIEHHMS M BalleHTHOCTH. [IpaBumiia pacuéra
CTETNeHEUOKHUCTIECHUS 110 PopMyIaM XUMUYECKUX COCIUHEHHIH.

OKHCIIUTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTENEeHEeW OKUCICHUS i
AJIEMEHTOB, 0O0pa3yOLIUX BEIIECTBA pa3HBIX KiaccoB. Peaknuum uwoHHOrOo oOMeHa W
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHbIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKHUCIEHHE U
BoccTaHoBJieHHE. COCTaBJIIEHHE YpPaBHEHUM OKHCIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHM METOA0M
AIIEKTPOHHOTO OaliaHca.

JdemoHcTpanum.

Buneodpparmentst u cnaiigsl «MoHHas Xxumudeckas CBs3b». KOJUIEKIMS BemecTB C HOHHOMN
XUMHUYECKOH CBS3BIO.

Mopenu HOHHBIX KPUCTAINTMYECKUX PEIIETOK.

BuneodparmenTs u cnaiinpl «KoBaneHTHas XUMUUecKas CBsA3b». KoleKius BenecTB MOJIEKyIIPHOTO
Y aTOMHOT'O CTPOCHMUSI.

Mopenu MOJNEKYISIpHBIX M ATOMHBIX KPHUCTAJUIMYECKUX pemETOK. BuaeodparMeHTh U chailisl
«Merannnueckas Xumnueckas cBsizb». Komnekuus «MeTtauibl U CIIaBbI».

B3aumMoelicTBre IIMHKA C CEPOH, COSTHOM KucaoTo, xmopuaom meau (I1).Toperne marawust.

B3anmonencTBue XJI0pHOU U CEPOBOIOPOIHON BOJIBI.
JlabopaTopHbI€e ONBITHI.
29. U3sroromieHue MOJIENHU, WTIOCTPUPYIOIIEH CBONCTBA METANTUYECKO CBSA3U



Coaep:xkanue y4eOHOro mpeamera. 9 kiace
O060061menne 3Hanmnii mo Kypcey 8 kiacca. Crpoenune aroma. [lepuoguyecknii 3aK0H U
nepuoANvecKas cucreMa xumuuecknx 3j1eMmeHToB .M. MenaeneeBa. CTpoeHne BelecTs.
Xumuueckasi cBsi3b. Xumuueckue peakuuu (5 1)

XapakTepucTHUKa 3JEMEHTa M0 €ro mnojoxeHuto B llepuonnueckoil cucreMe XUMHYECKHX
anemenToB /. V1. MenzeneeBa. 3akoHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB U MX COCTMHEHUN B
nepuojax M rpynmax B CBET€ IMPEICTaBICHUMM O CTPOEHHWHM aTOMOB D3JIEMEHTOB. 3HAau€HHE
MEPUOIUYECKOT0 3aKOHA.

Tunbl XUMUYECKUX CBSI3€M M THUIBI KPUCTAJUIMUECKHX PEIIETOK. B3auMOCBs3b CTPOCHHS U
CBONCTB BEILIECTB.

Jemoncrpanuu. 1. B3aumoseiictBue aMMuaka u XJ0poBogopojaa. 2. Peaknust HeHTpaIu3amuy.
3. Habmonenne TeruioBoro 3ddexra peakiuu HelTpanm3anuu. 4. BzaumoielicTBie cepHON KUCIOTHI
¢ oxcugom meau(Il). 5. Paznoxkenue nepokcuia BOAOPO/Ia ¢ MOMOIIBIO KaTalia3bl KapTodens

Xumuueckue peakiuu B pacrpopax (10 u)

CBoiiCTBa OKCHJIOB, KHCIOT, OCHOBAaHMUM M COJIEM B CBETE€ TEOPUH DIIEKTPOJIMTHYECKOU
JMICCOLIMAIlMU M OKHCIIEeHUs-BoccTaHOBNIeHU. [loHATHE O mepexoAHbIX AneMeHTax. AM(OTEPHOCTb.
I'eneTnueckuit psng nepexoaHoro sineMeHTa. [lepumonmueckuit 3akoH u I[lepmoguueckas cucrema
xumudeckux siemeHtoB J[. M. MenaeneeBa. OO0OIIEHNE CBENEHUNW O XUMHUYECKUX PEaKIIUSX.
[TonsiTHe O CKOPOCTH XHUMHYECKON peakuuu. DakTopbl, BIUAIOLNME HAa CKOPOCTb XHMHYECKUX
peakuuii. Katanuzatops! u katanu3. THTruOUTOpbl. AHTHOKCH/IAHTHI.

JemMoHcTpanumu. 3aBUCUMOCTh 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHIIEHTPAIMH.
JIBuKeHHE OKPALIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€.
JlaGopaTopHbI€e ONbITHI.
M3MeHeHne oKpacku MHIMKATOPOB B KUCJIOTHOM cpelie.
Peakuust HelTpanu3anuu pacTBopa METOYHN Pa3IMYHbIMU KHUCIOTAMHU.
[Tonyuenue ruapokcuaa meau(Il) u ero B3aumoielicTBUE C pa3IMYHBIMU KUCIOTAMHU.
B3anmoelictBrue CubHBIX KUCIOT ¢ okcuaom Meau(1l).
B3aumoneiicTBue KUCIOT ¢ METAJUIAMH.
KauecTtBenHas peakius Ha KapOOHAT-HOH.
KauecTBeHHas peakiius Ha XJIOPHU- WIH CyJIb(aT-nOHBI
N3meHeHne okpacku HHIMKATOPOB B HIEIOUHOI cpejie.
B3aumoneicTBue 1menoyen ¢ yrieKuclIbIM ra3oMm.
KauecTBeHHas peakiiys Ha KATHOH aMMOHHUS.
11. Tlonmyuenue ruapoxcuga menu(Il) u ero paznoxenue 12.B3anmoneiictBue kapOOHATOB C
KHCIIOTaMH.
13. Monyuenue ruapokcuaa xemneza(lll).
14. BsaumopeilicTBue xene3a ¢ pactBopoM cyibdata menu(Il)

© o Nk wDdE

=
©

Ilpakmuueckue pabombot.
Nel.Penienue sKCIEpUMEHTAIBHBIX 3214 110 TeMe «DIIEKTPOTUTHYECKAs IUCCOIIAAIUS

Hemerasuibl u nx coennnenus. Kuciaopoa. Boxgopoa (25)

[TonoxeHne HEMETaNIOB B EPUOANYECKON crucTeMe XuMudeckux aiaemeHToB [I.11.Menneneesa.
OO1ue cBo¥icTBa HEMETAILIOB.

Bonopon — xumudeckuii 3J€MEHT U TPOCToe BemecTBo. Du3ndeckne U XUMUYECKHE CBOMCTBA
Bojopoaa. [lonyuenue Bogoposaa B
naboparopun.  [lomyueHue  Bojopona B MPOMBIIUIEHHOCTH.  [IpuMeHeHHe  BOJOpoOja.



lanorensl: ¢usndyeckue u XUMHUUECKUe CBoicTBa. COEIMHEHHS TaJOr€HOB: XJIOPOBOAOPOJ,
XJIOPOBOJOPOHASL KUCIIOTA U €€ COJIH.

Kucnopon — xumuueckuit snemeHT u mpocroe BemiectBo. O30H. CocTaB Bo3ayxa.
Du3nYeCKUE U XUMHUUYECKUE CBOMCTBA KUCIopoa. [TosydeHre 1 npuMeHeHUe KUCIopoaa.

Cepa: ¢usnveckue u xuMudeckue cBorcTBa. COEIMHEHHS CEphl: CEPOBOJOPOJ, CYIb(HIBI,
okcubl cepbl. CepHasi, CepHUCTAst U CEPOBOIOPOIHAS KUCIOTHI U MX COJIH.

A30T: ¢u3mueckue M xummuueckue cporctBa. AmMmuak. Comu ammoHus. OKCHIBI a30Ta.
A30THas1 KUCIIOTA U €€ COJIN.

®ocdop: dusnyeckue u xumudeckue cpoiicrBa. Coenunenus pochopa: okcun dochopa (V),
oprodochopHast KHCIOTa U €€ COJIH.

VYraepon: ¢Qusmueckne W XWMHUYECKHE CBOMCTBA. AIUIOTPONMUS Yriepoaa: anma3s, Tpadwur,
kapouH, ¢ymiepensl. Coequnenus yriepoaa: okcuasl yraepoaa (1) u (IV), yrompHast kuciora nee
COJIH.

Kpemnnii u ero coequHeHusI.

Hemoncmpayuu. OOpa3nbl TaJOTEHOB - MPOCTBHIX BEIIECTB. B3aMMOJEHCTBHE TalOT€HOB C
HaTpUeM, allOMUHUEM. BblTecHeHne xiopoMm Opoma wuiauM  HojJa W3 PAcTBOPOB  UX
cosieii.B3anmoencTeue ceppl ¢ MeTallaMH, BOJOPOJOM M KHCIOpOJOM. B3ammoneicteue
KOHIICHTPHUPOBAHHOW a30THOW KHUCIOTH ¢ Mefpio. [loriomenue yriieM pacTBOPEHHBIX BEIIECTB HIIH
ra3oB. BoccranoBnenune meau u3 ee okcuaa yriem. OOpasisl IPUPOJIHBIX COSNMHEHHN XJI0pa, CEepHl,
docdopa, yrmepoma, kpemHus. OOpasipl BaXHEHITUX IS HAPOJHOTO XO3AMCTBA CYIbh(HaToOB,
HUTpPATOB, KapOOHATOB, hocdaTtoB. OOpasLbl CTEKIA, KEPAMUKH, LIEMEHTA.

JlaGopaTopHbIe ONIBITHI.

1. Pacno3naBaHue rajJloreHu1-HOHOB

2. KadectBennwsie peakumu Ha cyiabhar-uonsl. 3.KauecTBeHHass peakuuss Ha KaTHOH
aMMOHUS

4.,  XuMu4ecKue CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA

5. KauecrBennsie peakuuu Ha pochar-noH
Ilpaxmuueckue pabomot.

No 2. 3y4yeHune CBOMCTB COJITHOW KHCIIOTBI

No3. M3yueHue CBOMCTB CEPHOM KHUCTIOTHI

No4. [TonyueHue aMMuaKka U U3y4€HUE €ro CBOMCTB

NoS5. IMonydyenue yriekucioro ra3a. KayectBenHas peakius Ha KapOOHAT- HOH
Metaniabl ¥ uX coearnHeHus (16 4)

[TonoxeHrne MeTalJIoOB B MEPUOJUYECKON cucTeMe xumuueckux anementoB J[.M. Menpaeneena.
Mertamnsl B npupoge u oOurue cnocoObl ux mnomydenus. OOmue Quandeckre CBOWCTBAa METAIJIOB.
OO0mue XUMHUYECKHE CBOMCTBA METAJIOB: pEaKIMM C HEeMeTalylaMH, KHUCJIOTaMH, COJISIMU.
DNEeKTpOXUMHUYECKUN psl HampspkeHud MertamwioB. lllenoynele MeTamiel M UX COEIUHEHMS.
[lenoyHo3eMeNnbHbIE METAIIIBI U UX COCAUHEHUsS. ATIOMUHUNA. AM(QOTEpHOCTh OKCHA M THIPOKCHIA
amomunus. JKenezo. CoennHeHus xene3a U UX CBOMCTBA: OKCUABI, THAPOKCUABI U conu xene3a (11 u
).

Hemoncmpayuu. B3aumoaenucTBUEe HATpUsl, JUTHSA U KalblWs ¢ BOAOW. l'opeHue HaTpus,
MarHus U ’kene3a B Kucjopoje. Bembliika TepMuUTHON cmecu. B3anmogelicTBre cMecu MOPOIIKOB
cepbl M JKeJle3a, IUHKAa W cepbl. B3anMoaeicTBue allOMUHUS C KUCIOTAMHM, IIEIOYaMH U BOJOM.
B3aumopeiicTBue xenesa U MeIu ¢ XJIOpoM. B3aumoaencTBue Meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM
KUCIOTOH M a30THOW  Kuciotod  (pasbaBnmeHHoil. Okpacka TIJIaMEHU  COEAMHEHUSMU
IETOYHO3EMEIbHBIX METAJIJIOB. [ anenue n3BecTu BOJ0M
Jlabopamopusie onvimol.

1. B3aumoneiicTBue xenesa ¢ pacTBopoM cyiabgara meau(Il)

2. IlonmyyeHue U3BECTKOBOM BOBI U OIBITHI C HEM.

3. 3.Ilonyuenue ruapoxcuaoB xenesa(ll) u (II0).

4. 4. KauecTBeHHbIE peakllMd Ha KATHOHBHI JKeJe3a



Ilpakmuueckas paboma Ne7
Pemenne OKCIICPUMCHTAJIBHBIX 3a/ia4 110 TCMC «MeTaJsl ¥ UX COCOAUHCHUA.

XuMus 4 OKpy:Kaouas cpena (2 4)

Crpoenue 3emnu: sApo, MaHTHUs, 3€MHas KOpa, MX XUMHYecKui cocraB. Jlutocdepa u eé
XUMUYeCKui coctaB. Munepanbl. Pyasl. Ocanounsie mopossl. [lone3Hsie nckomaempie. XUMAYECKUM
coctaB ruapochepsl. XUMUYECKUI coCcTaB aTMOC(hEpHI.

Hemoncrpanun. Bugeodparmentsr u cnaiinpl «CtpoeHue 3emim U €€ XUMHYECKUH coctaBy. Koyekus
MUHEpaJioB M TropHbIX mnopon. Komneknus «Pyapr mertamnos». BuaeodparmeHTsl U ciiaidsl
«['mobanpHble 3KOJOrMYECKHE MpOoOIeMbl 4YeIoBeYecTBa» VICTOUHHMKM XUMHUYECKOTO 3arpsi3HEHUs
oKpyxatoien cpenbl. [100anbHbIe IKOJIOTHYECKUE MPOOJIEMbl YETIOBEYECTBA: MAPHUKOBBIM P HeEKT,
KHUCJIOTHBIE JIOXKJIW, O30HOBBIE JAbIpbl. MeEXIyHapoJHOE COTPYAHUYECTBO B OOJACTH OXPAHbI
OKpPY’KaIoIllel Cpelibl OT XUMUYECKOI0 3arpsi3HEHUs. «3eIEHast XUMUSD».

JlaGopaTopHbIe ONIBITHI.

1. Usyuenue rpanura.

O0001eHne 3HAHUI 110 XMMHMH 32 KYPC OCHOBHOM 1IK0JIbI (10 1)

Ou3nyecKuil CMbICI MOPSAKOBOIO HOMEpA 3JIEMEHTa B MEPHOINUECKON CHCTEME XUMUYECKUX
anemeHntoB [[. 1. MeHneneeBa, HOMEPOB TepuoJa U TPyHIbl. 3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB
AJIEMEHTOB M MX COEIMHEHUH B MepHoJax M Ipynnax B CBETE MPEACTaBICHUI O CTPOCHUH aTOMOB
AJIEMEHTOB. 3HAYEHHE MEPHOIUUECKOT0 3aKOHa.

Tunel XuMUYECKUX CBSA3€M M THUIBI KPUCTAJUIMYECKUX peleToK. B3auMocBs3b cTpoeHus u
CBOWCTB BEILIECTB.

Knaccudukanuss XUMHUYECKMX peakIUil MO pa3Iu4HbIM [pU3HaKaM (YHCIO M COCTaB
pearupyoomux U 0o0pa3yrolumxcs BeUIecTB; TEIUIOBOM 3((deKT; HCHOoIb30BaHUE KaTalu3aTopa;
HaIpaBJIeHNE; U3MEHEHUE CTETIeHEH OKUCIICHUS! aTOMOB).

[Ipocthie U crokHbIE BemecTBa. MeTauibl M HEeMeTallibl. |'eHeTHdeckue psiibl MeTaia,
HeMeTallIa ¥ nepexoqHoro meramia. Okcuapl (OCHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE), THIPOKCUIBI
(ocHOBaHMS, aM(OTEpHbIE THUAPOKCUIBI M KHUCIOTHI) M COJIM: COCTaB, Kiaccudukamus u oourue
XMMHUYECKHE CBONCTBA B CBETE TEOPUHM DIEKTPOJIUTHUECKOW AMCCOIMAIMM M MPEACTaBICHUN O
mpoleccax OKUCICHHUSI-BOCCTAHOBIICHUS.



TemaTn4eckoe INIAHUPOBAaHUE C YKAa3aHHEM KOJIHYECTBA 1aCoB,

OTBOJMMBIX HA OCBOEHHE KAKI0il TeMbI

8 kiacc
Kiace | Ne HaszBanue KonuuyectBo HOP (Bo Bcex Temax
n/ TeMBbI 4acoB Kypca)
m (paneJia)
8 1 | HayanbHble TOHATHS U 3aKOHBI XUMHU 28
> g — o4 https://www.yaklass.ru/
QXHEUIIME PEACTABUTEIN HEOPraHUIECKUX T ————
BerecTB. KonnuecTBeHHBIE OTHOIIICHUS B TPEHHHT JUTST IIKOTbHUKOB
XUMHIA https://resh.edu.ru/
OcHOBHBI€ KJIacChl HEOPTaHMYECKUX COSTMHEHHH 17
4 | TepronnyecKuii 3aKOH ¥ MIEPUOMYECKAS CHCTEMA 15 OCCHHMCKAs SNICKTPOHHA
XuMUUEeCKuX >1emenTos J|. M. Menpeneesa. HIKOJIa
Ctpoenne aToma ,
https://phys8-
5 | Xumunueckas cBa3b. OKUCIUTENLHO- 18 X
vpr.sdamgia.ru/
BOCCTaHOBHUTEIbHBICPCAKIIMH
HToro 102 Perry BIIP
https://iu.ru/video-
lessons?predmet=fizika
becriaTHbIE BUIEOYPOKU
ot mpoekTa «MHbOoypoK»
9 kJacce
Kmnace | Ne Ha3zBanue KoanuectBo IHOP (Bo Bcex Temax
TeMbI 4acoB Kypca)
n (pagena)
/
n
9 1 | IMoBTopenue n 06OOIICHIE CBECHHIA TI0 KYpPCY 5 https://www.yaklass.ru/
8 Kkimacca. XuMU4ecKre peaKkinu AKnace qucTaHIMOHHbIH
2 | Xumuueckue peakiuy B pacTBOPax 10 [TPCHIHT JUI IIKOIEHUKOB
https://resh.edu.ru/
3 | HemeTaisl M UX COEAUHEHHS 25
4 | Meramisl 1 HX COETUHEHHS 16 Poccuiickas anekTpoHHAas
5 | Xumus 1 OKpyKaromias cpena 2 HIKoIa
6 | OGoOreHre 3HAHMIT 32 KypC OCHOBHOM LIKOJIBI 10 https://phys8-
Hroro 68 vpr.sdamgia.ru/

Pemry BITP
https://iu.ru/video-
lessons?predmet=fizika
BCCHJ‘IaTHLIe BUJACOYPOKHU
ot npoekTa «HDOoypoK»
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Kanennapao-remaTuveckuii mias (8 kiacc)

= Jara
] L
Ne | € = T u o
eMa ypoKa eypouHbIe (PopMbI
n/m §: ; YP P P Ilnan | ®dakr
z,
ema 1. HauajbHble MOHSITHS U 3aKOHBI XUMHH JacoB
T 1.H 28
1 1 IIpeamer xumumn.
2 2 Ponb XMMHH B )KU3HM YeJIOBEKA H/g Nel yueGHoe
JI/o Nel «O3nakomiieHne ¢ KOIeKIuein HCCIIe/I0BAHNe
6 o «(DI/I3I/I‘ICCKI/IC CBOHUCTBaA
1ab60paTOPHOI TOCYIBI» caxapa, TAMOHHOH
KHWCJIOTBI, MCOW»
3 3 MeToibl U3y4eHUs] XUMUH
ATrperaTHbIe COCTOSTHVSI BEIECTB
4 4 Jl/o Ne2 «[IpoBepka repMeTHIHOCTH PUOOpa
JUTS TIOTyYEHHUS Ta30B»
5 ArperaTHbIe COCTOSIHHSI BEIIECTB.
5 JlabopaTopHbIit OITTBIT «3mepenne
TP TEMITEPATYPhl KHIEHWS BOABI C ITOMOIIBIO
JaTYrKa TEMITEPATYPHI ¥ TEPMOMETPAr
JlaGopaTopHbrii OTIBIT «Ompenenenne
TEMITEPATYPhl IIIABIEHUS M KPHUCTAUTH3AIIHH
MeTajlia»
I/p Nel «IIpaBuia TEXHUKH OE30IACHOCTH H H/p Ne2
6 | HEKOTOpBIE BUIBI PabOT B XMMHYECKO# flo3HABATCIIbHAA
6 45 TB nabopaTopus
6 madoparopum» (45 MuH.) «SIBeHust pu ropeHun
CBCUN»
TP [Ipaktrueckas padora «V3yueHne CTpOeHUs
ITAMEH )
du3nyecKre SIBIEHNUS — OCHOBA pa3IeleHIsI H/dp Ne3
7 7 | cMmeceii Bemect BUpTyallbHAs
IKCKYPCHSI
JI/o Ne3 «O3HakoMIieHHE ¢ MHHEpaIaMH, «B Mupe (u3HICCKIX
00pa3yIOUIIMI TPAHUT ABJICHMID
8 | Ousuueckre SIBIEHUS — OCHOBA pa3zeleHus H/p Ned
CMeceI‘/’I BeH_IeCTB HpOeKTHaﬂ JACATCIIBHOCTD
8 o Ned «IT ’ . «/3roToBeHNe BATHO —
0 Ne4 «IIpuroToBIIeHHE TETEPOTCHHON CMECH MapieBaii OBAZKH Kak
ITOPOIIKOB CEPHI C XKEJTE30M U MX Pa3JeTeHue) cpezcTBa
JIeMOHCTpAIHOHHBIN SKcTIepuMeHT «IloTyueHre | MHAMBUAYAIbHOH 3alUThI
JMCTUIIMPOBAHHON BOIBD» OpTaHOB JIbIXAHWS B
o MePUOA SIHUAEMUU
TP .Ha60paTOpHI>II/IU omsIT «OTpeenenme } Fpumnay
BOJIOIIPOBOTHON M IUCTHIIMPOBAHHOMN BOJIEI
I1/p Ne3 «AHanu3 OYBBI, OTIPE/IeIICHNE H/p NS
9 9 KHCIJIOTHOCTH TT0uBE» Th yuebHoe necieoate
«CeKpeTsl MOYBBI»
ATOMHO — MOJIEKYJIIDHOE YueHHE. XUMHUYECKHE H/g Ne6
10 10 3JIEMELTEL MIPOEKTHAS ESTEIbHOCTD
«MojnenupoBaHue
MOHCKyﬂ»
3HaK¥ XUMHUYECKHX DJIEMEHTOB H/dp Ne7
11 11 HpOCKTHaX JEATCIIBHOCTH

«KapTOTCKa XUMHUYCCKHX




12 | 12 3HaK1 XUMHYECKUX DJIEMEHTOB 5TIEMEHTOB
H/p Ne7
HpOGKTHa;{ JCATCIIBHOCTD
«KapTOTCKa XUMHUYCCKUX
DJICMCHTOB»
[Mepronuueckas TabIMIa XUMHYSCKHX H/¢p Ne8
snementos .M. Menneneesa TIPOCKTHA ACATCNBHOCTE
13| 13 «Mopenb nepHoanUecKoit
TAOJINLIBI»
Xumnueckue GopMyIbl
14 | 14 dopmy.
Xumnueckue hopMyibl
15 | 15 bopmy




16

16

BrruncneHus mo XUuMUYECKUM QOpMyam

17

17

BrruncieHus mo XuMHUYECKUM (opMysiaM

18

18

BanentHocts. BriBog ¢hopmyInbl coequHEHMS
10 BJICHTHOCTH

19

19

Ompenenenrie BATEHTHOCTH XUMHYECKOTO
3JIeMEeHTa 10 OPMYJIC BEIICCTB

20

20

XHUMHUYECKUE PEAKLIUN

Jl/o Ne5 «B3aumoneiicTBue pacTBOpOB XJIopuia
HATpU U MOAUJIA Kalus C paCTBOPOM HUTpaTa
cepebpar

H/g Ne9
BHUpTYyaJIbHAs
9KCKypcus
«B Mupe xummuueckux
peaxuuin

21

21

XUMUYECKUE pEaKIUU

Jl/o Ne6 «Ilomyuenue ruapokcuaa meau (1) u
€ro B3aUMOJICIICTBUE C CEPHON KHUCIIOTON
Jl/o Ne7 «B3aumoneiicTBie pacTBopa CoJibl ©
KHUCJIOTOW»

TP

JleMoHCTpalOHHBII JKCIIEPUMEHT
«BbleneHue u IMOIVIOIEHUE TeIla — IPU3HAK
XUMUYECKON peaKInmny»

22

22

Xumundeckre ypaBHeHus. CocTaBieHne
XUMUYECKUX YPABHEHUI

JI/o Ne8 «IIpoBepka 3ak0HA COXPaHEHHSI MaCChHI
BEILIECTB HA TPUMEPE B3aUMOAECUCTBHUS MIENOUU
1 KACIOTBD»

JI/o Ne9 «IIpoBepka 3ak0HA COXPaHEHHSI MaCChHI
BEIIIECTB HA IPUMEPE B3aUMOACUCTBHUS MIENOUN
u conu xenesa (111)»

TP

JleMOoHCTpallMOHHBINA AKCIIEPUMEHT «3aKOH
COXpaHEHMSI MacChl BELIECTB

23

23

Wnudopmarus, KOTOPYIO HECET XUMUYECKOE
ypaBHEHHUE

24

24

Turbl XUMAYECKUX PEAKIIUH

TP

HeMOHCTpaHHOHHLIﬁ OKCIICPUMCHT
«Pa3noxxenme BOABI S3JICKTPUYCCKHUM TOKOM)>»

25

25

Kaccudukarus XuMIHIECKIX peaKIui

Jl/o Nel0 «PaznoxxeHue mepokcuaa BOAOPoaa ¢
MTOMOIIIBIO okcuaa Maprania (IV)»

Jl/o Nell «3amereHue xene3oM MeIu B
MEIHOM KYyIIOpOoce»

26

26

O06001eHne o TeMe «HavanpHble TOHITHS U
3aKOHBI XUMUAU»

27

27

K/p Nel no meme «Hauanonvie nonsmus u
3AKOHBL XUMUUY

28

28

Pabora Hax ommoOkamMu.

Tema 2. BaxkHeiilne npeacTaBuTe] M HEOPraHUYECKUX BEIeCTB.
KoummuecTBeHHBbIE OTHOLIEHHS B XUMHUH. (24 yaca=22+2)

29

P\o o reMe «HauaJibHBIE IOHATHS U 3aKOHBI
XUMHUN).

30

Bo3nyx u ero cocras

H/g Nel10
MO3HAaBaTEIIbHAS
naboparopust
«O yeM TOBOPHUT
ITHUKETKa»




Kucnopon

31
Il/p Ned «ITonydenue, cobupanue u H/p Nell
32 pacno3HaBanue kuciopoaa» Th TO3HABATCIIbHAA
nabopaTopus
«Poxkmarommiiy KUCIOThI»
33 Okcupl H/gp Ne12

Jl/o Nel2 «IlomyTHEHHE M3BECTKOBOW BOABI TPU

INPOEKTHAasA NCATCIIbHOCTb




MMpOMyCKaHWU YIJICKHUCJIOIro ra3a»

«OKcuabl B IpUpoe U

IOMay
Bonopon
34 6 Jl/o Nel3 «IlomyueHue Bogopoa mpu
B3aUMOJICHICTBUU ITMHKA C COJITHOW KUCIIOTOM»
I/p Ne5 «ITonmy4enune, coOupaHue u H/p Nel3
35 7 | pacniozHaBanue Bogopozaay (45 mun) Th flO3HABATCIIbHAA
nabopaTopus
«Poxarouuii» Boay»
Kucaoret H/p Nel4
8 | JI/o Nel4 «Pacrio3HaBaHHe KUCIIOT C TIOMOIIIp0 | POCKTHAM ACATEILHOCTE
36 < N «Kucnotsl B npupoze u
HWHUKaTOPOB oMy
TP JlaGoparopusblit onbiT «Onpenenenne pH
PacTBOPOB KHCJIOT.
Comnu H/¢p Nel5
37 9 IMPOEKTHAsA NCATCIIbHOCTb
«Conu B pupoze u
JOMa»
COJH/I H/ (l) Nel5s
IMPOEKTHAsA NCATCIIbHOCTb
33 10 «Conu B ipupoze u
JOMa»
KonuuectBo BemiecTBa
39 | 11 ‘1‘
MosnsipHas macca
40 12
MousipHEIif 00hEM Ta30B
41 | 13 P
Pacuerbl mo XuMHYECKUM YpaBHEHUSIM
42 14
43 15
Pacuerbl Mo XUMHUYECKUM ypaBHEHHSIM
44 16
Pemmenure 3a1a4 10 XMMHYECKHM YPaBHEHUSIM
45 17
Perenre 3a1a4 1o XHMHYECKIM YPaBHEHHUSIM
Bona. OcHoBanus H/p Nel6
18 | Jl/o Nel5 «M3MeHeHHE OKPACKH HHAMKATOPOB B | Y1COHOE HCCneoBane
. «OGHapy)XeHHe 1ET04YH B
46 HICTOTHON CPEIC» CpezcTBax ObITOBOM
JlaGoparopubiii  oneit  «Omnpenenenne pH XHMIMHH 1 TUTHCHBI € -
TP . MIOMOIIBIO MHIUKATOPHOMN
pPacTBOPOB HIETOUEH» Gymare»
PactBopsl. MaccoBas 101151 pacCTBOPEHHOTO H/gp Nel7
BelecTBa yueOHOe HCCIIeJ0BaHUE
<« 1 caxapa B
19 Jl/o Nel6 «O3HakoMIeHHE C TpernapaTaMu a (b(b}foﬂe» P
IIKOJTHHOW alTeYKH — PACTBOPAMH TIEPOKCHIA
47 BOZOpO/a, CIMPTOBOM HACTOMKHM ona u
aMMHUaKay
JlabopaTopHblii ombIT «V3ydeHne 3aBHCUMOCTH
TP | P2CTBOPHMOCTH BEIIECTBA OT TEMIIEPATYPhI»
JlabopaTopHbIit OIIBIT «lIepechllieHHbII
pacTBop»
I/p Ne6 «IIpuroToBieHre pacTBopa ¢ 3aJaHHON H/p Ne18
MaccOBOIi J10JIell PaCTBOPEHHOIO BellecTBa» (45 To3HaBaTe/IbHAA
TE nabopaTopust
48 20 | MuH) «BsIpamyBanye
KpHUCTAJUJIOB

ATIOMOKAJIEBBIX KBACIIOB
WJTH MEJTHOTO KYTIOpOCa»




[IpakTuueckas padora «[lomydenne menHoro

21 | xymopocay
JlaGoparopuslii onbIT «Habmoaenue 3a poctom

49 KPHUCTAJIIIOB)

JlabopaTopusbiii onbIT «IlepechIeHHbIi
TP | PacTsop»

50 29 K/p Ne2 no meme «Badicnetiuue
npeocmasumeny HeOpeaHUYeCKUux 6euecms.
Konuuecmeennvie omnouienus 8 xumuuy

PaboTa Hajx ommMOKaMH.

51 23

Peseps
52 | 24 P




Tema 3. OcHOBHBIE KJIAacChl HEOPraHWYeCcKuX coequHenuii (17 yacop=15+2)

53

P/o o teme «BaxHelmme npeacTaBuTenu
HEOpPraHWYeCKHX BemecTB. KonmuuecTBeHHbIE
OTHOULIEHUS B XUMUU»

54

Oxcujipl, UX Ki1accu(UKanus 1 XUMUYCCKUE
CBOMCTBaA

JI/o Nel7 «B3aumopelicTBie OKCHAA KAJIBIIHS C
BOJIOM»

55

Oxcuipl, MX Kilaccu(ukamms 1 XUMUIECKU e
CBOICTBA.
Jl/o Nel8 «IloMmyTHEHHE U3BECTKOBOM BOJIBD)

56

OcHoBaHus, X KJIacCU(DUKALUS U XUMUICCKUE
CBOICTBa

Jl/o Ne20 «ITomyuenne ruapoxcuna menu (II) n
€r0 B3aUMOJCHCTBHE C KUCIIOTOM»

57

OcHoBaHus, X KJIacCU(DUKALUS U XUMUICCKUE
CBOICTBa

Jl/o Ne21 «Pasnoxenne ruapokcuaa menu (11)
[IPH HArPEBaAHUM)

TP

Jl/o Nel19 «Peaxiust HEHTpaTUu3ainm

58

Kucnorsl, ux Kiaccu(puKaiys 1 XUMHYECKHE H/p Nel19
CBOICTBa y4ueOHOe HCCIIeIOBaHNE

JI/o Ne22 «BzanmozeiicTBie KUCIIOT ¢ «O“p%ﬂe“e‘me Cpenel
METAILIAMIDY COKa I0JIOHH ¥ TPYIII»

59

KucnoTsr, ux xinaccupukanis 1 XUMHIECKHAEC
CBOMCTBA
JI/o Ne23 «B3anmoneiicTBre KUCIIOT C COIISIMI

60

ITonydenue kucioT

61

Conu, ux KiacCupUKAIMS i XUMHUICCKIE
CBOICTBa

JI/0 Ne24 «O3nakoMieHHe ¢ KOIEKIMen
CoJIei»

Jl/o Ne25 «Bzaumogeiictue cymnbdata mean (I1)
C JKeJIE30M»

JI/0 Ne26 «B3aumoneicTBre comei ¢ COIIMU»

62

10

Croco0b!I OTy9eHHUs COTeH

63

11

I'enernyeckas CBsI3b MEXIY KlaccaMH
HEOPraHMYECKUX COCIUHEHUM

Jl/o Ne27 «['enernueckas CBS3b Ha pUMeEpe
COCIMHEHUN MEI»

64

12

II/p Ne7 «PemeHue sKcriepUMEHTAIBHBIX 33434
1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKUX
coenunenuit» Th

65

13

O00011enme 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COEIUHEHUI)

66

14

K/p No3 no meme «OcHosHbie Knaccwl
HeOp2aHUuyuecKux coeOUHeHUILY

67

15

Pabora Hajg ommOkamu.

68

16

PezepBHBIi ypok

69

17

PezepBHBIi ypok




Tema 4.

Ileprnoanyecknii 3aK0H ¥ MEPHOANYECKAA CHCTeMa XMMHYecKHX djiemMeHTOB JI.H.
MenneneeBa. Ctpoenue atoma (15 yacoB =13+2 pe3seps)

P/o o teme «OCHOBHBIE KJ1aCChI
HEOpraHWYECKUX coequHeHui». EcTecTBeHHbIE
ceMelicTBa XUMHUYECKUX DJIEMEHTOB.

70 ! AMQOTEPHOCTS.
Jl/o Ne28 «Ilonyuenue amporepHoro
THJPOKCH/IA U MCCIICJIOBAHUE €r0 CBOWCTBY
7 2 OTkpeITHE Neproanyeckoro 3akoHa J[. 1.

MenpeneeBeiM




OCHOBHEIE CBCACHUA O CTPOCHHUU aTOMOB

H/p Ne20

BHpTyasbHas
72 3 9KCKYpCHs
«B MHPE U30TOITOB»
73 4 CrtpoeHue aToMOB
74 5 CTpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB
75 6 CTpoeHHe 3IEKTPOHHBIX 000JI0YEK aTOMOB
76 7 [lepuonuueckas cucreMa XUMHUYECKUX
anemenToB /.M. Menneneera
77 8 XapaKkTepuCcTHKa dJIeMEHTa — METaJIIa 10 ero
TOJIOXKEHUIO B IIEPUOAMUECKON cHCTEME
78 9 XapakTepucTHKa dJIeMeHTa — HEMETaJLI 110 ero
TOJIOXKEHUIO B TIEPUOAMYECKOM cHCTEME
79 10 3HaueHue MEPUOIMYECKOr0 3aKOHa 1
nepuoanyeckor cucremsl J.11. MeHneneeBa
O6006menue mo teme «l[lepuonuueckuii 3aKoH 1
80 1 MepUoANYEcKasi CHCTEMa XUMUYECKUX JICMECHTOB
. . MenneneeBa. CTpoeHue aToMa.»
K/p Ne4d no meme «llepuoouyeckuii 3aKkon u
81 12 nepuoouieckas cucmema XUMu4ecKux
anemenmos J.U. Menoeneesa. Cmpoenue
amomay
82 13 | Pabora Hajg ommOKaMu.
83 14 | Pe3epBHbIi ypoK
84 15 | Pe3epBHbIil ypok
Tema 5. XumMnueckasi cBsi3b. OKHCJINTEIHHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU
(18 yacoB= 15+3 peseps)
P/o o Teme «Ileproauueckuii 3aK0H U
MepUOANYECKasi CHCTEMa XUMHUYIECKUX
85 1 anemenToB [I.M1. Menneneesa. CtpoeHue
aToMay
Wonnast xummaeckas CBsi3b
86 5 KoBanenTHas xuMudeckas CBSI3b
87 3 KoBaneHnTHas HemomsspHas XMUMUYeCKas CBS3b
4 KoBaneHnTHas nmossipHasi XUMUYeCKas CBS3b
88 Hemoncrpauuonnsli  onbIT  «Temmepatypa
TP | mnaBieHHus BEIIECTB C Pa3HbIMH  TUIIAMH
KPUCTAIUTHYECKUX PEIIETOK»
Merautndeckasi XHMHUYECKast CBA3b H/g Ne21
89 5 Jl/o Ne29 «HSFOT?BJ‘IGHI/IG MOJENH, Hpofﬁg)jgnie;{(f;;}];;{sCTb
ILTIOCTPHpYIOIIEH 0COOCHHOCTH KPHCTANIIHYECKIX
METAIUTHYECKON CBSI3N pemeTox»
Crenenb okuciienus. Pacuer creneHei
90 6 OKHCIIeHwsI 110 opMynam
91 7 Pacuer creneneit okuciaenus mo Gopmynam
Crenenp okucnenus. CocraBinenne GopmMyi
92 8 BEIIIECTB IO CTENEHSIM OKUCICHUS
Cocrasnenre (hopMyIT BEIIECTB MO CTEIICHSIM
93 9 OKHCIICHUS
94 10 OKHCIHTENBHO — BOCCTAHOBUTENLHBIE PEAKITHH.

Merop 3eKTpOHHOr0 OaaHca




HOBTOpeHI/Ie. «XUMHYECKAS CBSI3b»

95 11
96 12 [ToBTOpenue. «OKUCITUTENBHO-
BOCCTaHOBHUTEIILHBIC PEAKIIUI
K/p Ne5 no meme «Xumuueckas césso.
97 13 | Okucrumenvno-6occmanogumenvhule peakyuuy
98 14 | TloBTOpeHue Kypca 8 Kiacca
99 15 | IoBTopeHue Kypca 8 kiacca
Hroroasrii TecT 3a Kypc 8 kiiacca
100 | 16 P
AHau3 UTOTOBOTO TECTA
101 17
ITonBenenue UTOroB rojaa
102 18




Kanennapuo-remaruueckuii mias (9 kiaacc)

= Jara
Ne g 2 Heypounsie
n/n E: E Tewa ypoka (¢popmbl ILlnan | dakr
-
Tema 1. [loBTOpeHue U 00001IEHNE CBeIEHNT MO Kypcy 8 KJacca.
XumMuueckmne peakmumn (5 ‘laCOB)
1 1 Kiaccudukarys HEOPraHMYECKUX BEIECTB U UX
HOMEHKJIaTypa
Krnaccuukanus XuMiUueckux peakinui mo H/ Nel
BHUPTYyaJIbHasI
Pa3IMYHBIM OCHOBAHUSIM. SKCKYpCHst
2 2 J\o Nel «B3auMmoieicTBHE aMMHaKa U XJIOPOBOZAOPOIa» «B mupe
JI\o Ne2 «Peakiust HEWTpaTU3aIum XUMHUYECKUX
J\o Ne3 «Hab6mronenue TemioBoro 3¢ dexra peakium peaxiuin
HEeUTpaIu3aIumy
Kiaccudukarys XuMHUUECKUX PeaKIHid
J\o Ne4 «BzaumojieiicTBre CEpHOM KHCITIOTHI C OKCHIIOM
3 3 | memu (I)»
J\o Ne5 «PasnoxeHre epoKcHia BOJOPO/ia C TIOMOIIBIO
KaTajas3bl KapTodessd»
CKOpOCTh XUMUYECKHX PEAKIIUH. Hip Ne2
o NMOo3HaBaTe/JIbHasA
JI\o Ne6 «3aBHCHMOCTL CKOPOCTH XMMUYECKOH PeaKIiu naGopaTopus
OT NPUPOJBI PEATUPYIOLUX BELIECTB HA IIpUMEpeE «3aBHCHMOCTE
B3aMMOJAEHCTBHS PacTBOPOB THOCY b(aTa HATPUS U CKOPOCTH PeaKiiiy
xJiopuza 6apus, THOCYNIb(aTa HATPUS U CONSHOM OT Pa3IHYHBIX
KHCIIOTBI». akTopos
J\o Ne7 « 3aBHCHMOCTD CKOPOCTH XHUMHIECKOM PEaKiiinu
OT IPUPOABI METAJIIOB MPU MX B3aHUMOJACHCTBUH C
COJITHOM KHUCIIOTON».
4 4 | JI\o Ne8 3aBHCHMOCTB CKOPOCTH XMMHYECKOH PeaKIiu
OT MPUPOJBI KKCIIOT MIPU B3aUMOJIEHCTBUH HX C
KEIe30M»
J\o Ne9 «3aBHCHMOCTD CKOPOCTH XUMHYECKOHN PEaKIUu
OT TEMIEPaTypb»
J\o Ne 10 «3aBHCHMOCTH CKOPOCTH XHUMHYECKOM
peaKIMy OT KOHIIEHTPALIMH PEarupyroNnHX BeIeCTB
J\o Nell «3aBHCHMOCTH CKOPOCTH XHMHUESCKOM
PeaKIyy OT IJIOIAAN COIPHUKOCHOBEHHS pPearupyomumx
BEILECTB)
Karam1s o yqeﬁﬂoeH li?cﬁ‘iiosaﬂue
5 5 J\o Nel2 «3aBHCHMOCTB CKOPOCTH XHMHUECKOM «JleficTue
PEaKIMy OT HAIMYHS KaTalnu3aTopa KATATH3ATOPOBY
Tema 2. Xumuueckne peakuun B pacrsopax (10 yacos)
SHGKTpOJ'IHTI/I‘IeCKaH Jucconuanuys
6 1 JI\o Nel3 «JIucconmanus cnabbIX SIEKTPOITUTOB Ha

MIpUMepe YKCYCHON KHCIOTBDY




TP

Hemonctpanuonneiii  onbiT  «TemmoBolt  3ddekt
pacTBOpEHNS BEIIECTB B BOJIEY
[IpakTnueckas pabora
HE3JIEKTPOJIUTHD)
JlaGoparopHblil onbIT «BiusiHME pacTBOpUTENs Ha
JIUCCOLUALINION
JlaGoparopHblii
3JEKTPOIUTHI
JlabopaTopHbIit OIIBIT «3aBUCUMOCTh
3JIEKTPOIPOBOIHOCTH pacTBOpoOB CUJIBHBIX
3JIEKTPOIUTOB OT KOHIIEHTPALIUK HOHOB)»

«ONEeKTPOIUTHI u

omelT «CunpHple ©W  cialble

OcHOBHBIE MOJIOKEHUS TEOPUH
AIIEKTPOITUTUIECKON TUCCOTIALINT

TP

JlaGopatopuslii onbIT «OnpeeneHmne
KOHIICHTPALIMK COJIM T10 3JICKTPOIPOBOIHOCTH
pacTBopay

XUMHYECKHE CBOUCTBA KUCIOT KaK

AIEKTPOJIUTOB

Jl/o Nel14 «I3meHeHe OKpacKu MHAUKATOPOB B
KHUCIIOTHOM cpene»

J\o Nel5 «Peakuust HefiTpaTu3aniuy pacTBopa IeouH
Pa3IMYHBIMHU KHUCJIOTaMW»»

J\o Nel6 «ITomyuenune ruapokcuaa meau (1) u ero
B3aHMO}leﬁCTBHC C Pa3JIMYHBIMU KHUCJIOTaMU

J\o Nel7 «B3aumomelicTBHE CHITBHBIX KHUCIIOT C
oxcugom memau (11)»

JI\o Ne18-20 «B3aumozneiicTBre KUCIOT ¢ METAILIAMIDY
J\o Ne21 «KauecTBeHHast peakius Ha KapOOHAT-HOH)
J\o Ne22 «IlomydeHwe cTyaHs KPEMHHEBOM KUCIOTHD)
J\o Ne23 «KauecTBeHHast peakiust Ha XJIOPH/I- HUITH
Cynb(har-HOHBI

H/d Nod
ylleﬁﬂoe HCCJIeJ0BaHue
«CBolicTBa KHCIIOT

KaK 3JICKTPOJIMTOB»

XHUMHUYECKHE CBOMCTBA KUCIIOT KaK
AJIEKTPOJIUTOB

10

XHUMHUYECKHE CBOMCTBA OCHOBAHUHN KaK

OJICKTPOJIMTOB

J\o Ne24 «3MeHeHHe OKPACKH HHIAKATOPOB B
LIEJIOYHOM Cpene»

J\o Ne25 «B3anmomeicTBIE IeI0uei ¢ YTIIEKHCITbIM
razom»

J\o Ne26 «KagecTBeHHast peakIiusa Ha KATHOH aMMOHHSD)
J\o Ne27-28 «Tlonyuenne rumpokcuma meau (II) u ero
Ppa3oKeHUE»

H/d Ne5
yqeﬁﬂoe HCcJIeJ0BaHUue
«CBolicTBa
OCHOBAaHHUH Kak

3JIEKTPOJIUTOB)»

11

XUMHAYECKHAE CBOMCTBA COJIEH KaK

QJICKTPOJIUTOB

J\o Ne29 «BzanmoneiicTBre KapOOHATOB ¢ KHCITOTAMI
J\o Ne30 «ITomygenne rumpokcua xemesa (111)»

J\o Ne31 «BsanmoneiicTBrE jKele3a ¢ pacTBOPOM
cynbdara memm (I1)

H/ Ne6
yueOHoe uccjie0BaHne
«CsoticTBa comneit

KaK 3JIEKTPOJIMUTOB)

12

[TonsTie o runponns comnen.

13

I'mpponus

TP

JlabopaTopHbIit
Pas3IUYHBIX CPEI»

onblT  «Ompenenenue  pH

14

H[ D J!Ql «Pemienue OKCHICPUMCHTAJIbHBIX 3a1a4
10 TCMC «3J’ICKTpOJ’II/ITI/I‘-ICCKa${ JUCCouamusi»




K/p Nel no meme «Xumuueckue peakyuu 8

15 10
pacmeopaxy
Tema 3. Hemera/uibl M X coequHeHus (25 yacoB)
P\o o Teme «Xumuueckue peakiyu B H/p Ne7
BHPTYaJIbHASA
16 1 pactBopax». IKCKYpPCHS
OO61ast xapakTepuCTUKa HEMETAIIIIOB «B Mupe
HEMETAIUTOB
5 OOmiast xapakTepucTuka meMeHToB VIIA- H/p Ne8
BHPTYaJbHas
T'pYyIIIbI - TAJIOTCHOB IKCKYpCHS
17 = «Poxxnarorue
JleMoHCTpallnOHHBII OIIBIT «3yueHune oD
TP (hM3HUECKUX U XUMUYECKUX CBOHCTB XJIOpa»
18 3 CoeanHeHns rajIoreHoB
JI\o Ne32 «Pacro3HaBaHue rajloreHus - HOHOBY
I1 02 «M3yueHue CBOWCTB  COJISTHOI H/p Ne9
YUeOHOe uccjieJOBaHUue
6
19 4 KUCIIOTBD «CBoiicTBa
COJISTHOM KM CJIOTBD
20 5 OO6mrast xapakTepucTuka nemMeHToB VIA-
IpyHIbI - XaJIbKOTeHOB. Cepa
CepoBoiopoa U Cyib(uabI
6 J\o Ne33 «ITosyueHue cepoBOIOpPOIay
21 v
HeMoHncTpanronubiid onbIT: «Ilomydyenue
TP CEpOBOAOPO/IAa U U3YICHHE €T0 CBONCTBY
Kucnopoanbie coeTHHEHNS CEPBI H/p Ne10
NMpOEeKTHast
7 JI\o Ne34 «KauecTBeHHbIE peaKIuy Ha Cynb(aT-HOHbD) HeﬂpTe IBHOCTE
«Mogenb
22 v = IPOMBILITIEHHOM
JeMoHcTpanoHHbIA ONBIT «M3yueHue cBOMCTB
. YCTaHOBKH
TP | cepuucroro rasa u cepHUCTOI KHCIOTHD MOy 9eHHST CEpHO
KHUCJIIOTBD»
II/p Ne3 «M3yueHne CBOMCTB CEPHOIA H/p Nell
yqeﬁﬂoe HCCJIeIOBaAHUE
23 8 | KHCIOTBI» «CBoiicTBa cepHoit
KHUCJIIOTBD»
24 9 OO6m1ast XxapaKTepuCTHKA AIeMEHTOB V A-
rpynmsl. A30T
Ammmak. Coln aMMOHUS
25 10 | J\o Ne36 «KauecTBeHHas peakLys HA KATHOH aMMOHHMS»
II/p Ne4 «ITosydeHue aMMHuaKa i U3ydeHHUE H/¢ Nel2
11 ™ yueOHOe ucciie[0BaHue
26 €ro CBOMCTBY «CBoiicTBa
TP JlaGopaTtopublii  ombIT  «OCHOBHBIE  CBOMCTBA amMMuaKa»
aMMHUaKa
12 Kucnoponnsie coenuuenust azora. OKCuabl
a3oTa
JemoHcTpanmonHbie onbITh: «llodydeHne oxcuaa
27 aszora (IV) u uzydenue ero cBoiicTB»; «OKucCIeHne
TP | oxcuna asora (1) no oxcuna asora (IV)»;
«Bzaumopeiicteue okcupa azora (IV) ¢ Bomoit u
KHCJIOPOOM, TIOTY4YE€HUE a30THOM KHCIIOTHD»
A30THas KHCIIOTa H/p Nel3
. . NPOEKTHas
28 13 | J1\o Ne37 «XuMuueckre CBOMCTBA a30THOM KUCIOTED

AeATECJIBHOCTH
«Monens




HPOMBIIIIEHHON
YCTaHOBKH
MOTY4EHHsI a30THOMN
KHCJIOTBD»

®docdop u ero coequHEHUS

2 14
9 J\o Ne38 «KavecTBeHHast peakius Ha Gocdat — HOH»
30 | 15 OO6mas xapakTepucTrka ieMeHToB [V A-
rpynusl. YTIepoa
KucnopoaHbie cCOeTMHEHUS YIiiepoia H/g Neld
31 16 | J\o Ne39 «IlonydeHue u CBOMCTBA YrOIbHON KUCTOTHD) yaeBroe mecnenonatiue
- i yr «Conu yronsHoi
KHUCJIIOTBD»
32 | 17 I1/p NeS «ITomyyenue yriaekuciaoro raza u
W3y4YEHUE €r0 CBOWCTBY»
TJIEBOJOPOIbI °
% H/p Nel5
BHPTYaJIbHas
IKCKypCHsI
33 | 18 «B mupe
OpPraHn4CCKuxX
COeJTMHEH I
3 | 19 Kucnopoaconepskamue opraHudaeckue
COCTMHECHUS
Kpemuuii u ero coeguHeHUst
35 | 20 | J1\o Ned0 «IIpormyckanue yriekuciIoro rasa uepes
pacTBOp CHJIMKATa HATPUSD)
36 | 21 CunukaTHasi TPOMBIIINICHHOCTh
37 | 29 [Tonydyenne HeMeTaIIOB
[TonydyeHne BaKHEHIINX XMMHYCCKHX H/gp Nel6
o yl{eﬁﬂoe HCCJICT0OBAHHE
38 | 23 | coeaMHEHUI HEMETAIUIOB «lenouka
[IPEBPALLICHUI»
39 | 24 O6o06menue mo reme «Hemeramisl U ux
COCJTMHEHUS»
10 | 25 K/p Ne 2 no meme «Hememannwt u ux
COCOUHEHUS»
Tema 4. Metauibl 1 uxX coenunenus (16 yacos)
P\o o teme «HemeTaiutbl U UX COETMHEHUS H/p Ne17
BHPTYaJIbHas
41 1 OO6mras xapakTepucTHKa METAILIOB IKEKYpCHS
«B mupe
METaJIJIOB»
XUMHUYECKUE CBOMCTBA METAJIJIOB
42 2 | J\o Ned1 «B3auMO/EHCTBIE KelTe3a ¢ PaCTBOPOM
cynbdara meau (11)»
43 3 OO6m1as XxapakTepUCTHKA JIEMEHTOB [A-
['pymimsl
44 4 Conu menoYHbIX METAIIIIOB
O6mas xapakTepucTuka snemeHToB [1A-
5 TPYIIBI
JI\o Ned2 «IlonydeHue U3BECTKOBOM BOMIBI M OIIBITHI C
y4
45 HEN»
TP JlabopaTopHbIit OIBIT «B3aumopencraue
HU3BECTKOBOU BO/JIbI C YTJICKUCJIBIM I'a30M»
16 6 Conu meramnos [IA-rpynnsl




JXKecTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUs

47 7
II/p Ne6 «XKecTkoCTh BOBI M CLIOCOOBI €¢ H/p Ne18
MMO3HaBaTeJ/JIbHasA
YCTPAHCHUS Jadoparopus
48 8 «C110co6BI
yCTpaHCHHS
KECTKOCTHU BOAbI»
AJIIOMAHHAN U €r0 COeIUHEHUS H/p Ne19
NMpoOEeKTHas
JAeATEJIBHOCTh
49 9 «Komexmus u3
W3ACNUN U3
AJTFOMUHUA»
Kenes3o u ero coenMHESHUSI
10 | JI\o Ned3 «ITonyuenune rugpokcuios xkenesa (1) u
50 (1n»
JlaGopaTopuslii onbIT «OKUCICHHE XKene3a BO
TP BJIAJKHOM BOSI[yXC))
Comu xeme3a
51 | 11
JI\o Ned4 «KauecTBeHHAsI peaKiys Ha KaTHOHBI XKeIe3a
I1/p Ne7 «PerieHue sKCIEpUMEHTANBHBIX 337184 Hip Ne20
ylleﬁnoe HCCJIeIOBAHHE
o Teme «MeTauib» «PacHO3HABAHME W
52 12 MOTy4YEeHUE
COEIMHEHUH
METAJIJIOB
53 | 13 Koppo3sus MeTamios u criocoObl 3aUThl OT
Hee
54 | 14 Mertamnel B npupoje. [lonsitue o Metaiuypruu
55 | 15 O6o06meHue 1Mo TeMe «MeTaIbl U UX
COCTUHCHHUS
56 | 16 K/p Ne3 no meme «Memannwl u ux coeOuHeHus1»
Tema 5. Xumus U okpykaouias cpeaa (2gaca)
P\o o Teme «MeTauibl U UX COCTUHEHUS»
57 1 | Xumuueckuii cocTaB IIaHeTh! 3eMIs
J\o Ne 45 «3yuenue rpaHuTa
58 2 OxpaHa oKpyKarllel cpeapl OT XUMHUYECKOTO
3arpsi3HEHUS
Tema 6. O6o01meHUe 3HAHUI 32 KypC 0cHOBHO# mKoiabl (10 yacos)
BemiectBa. Ctpoenue atoma
59 1
BemecTBa. Xumuueckas CBSI3b U H/p Ne21
NPOeKTHas
0 ) KPUCTAJUTMYECKUE PEIIETKH. MeATEABHOCTE
6 «Mogenn
KPUCTAININYECCKUX
PELIETOK
61 3 Knaccudukarus HeopraHmuecKux BEIecTB
XUMHYECKUE pPeaKInu
62 | 4 peaxt
5 Peakuyu nouHoro ooMeHa
63 _ _
TP JlabopaTopHsblii orbIT «B3aumoeiicTBre

TUIPOKCHIA OapHsi ¢ CEPHON KHCIOTON




OKHCIIMTEIIBHO- BOCCTAHOBUTEILHBIC pcaknuuun

6
64 =
TP JlaGoparopuslii onbIT «M3Menenue pH B xoze p

OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKInii»

65 7 OCHOBBI HEOPraHUYECKOW XUMHH. XUMUYECKHE
CBOMCTBA BEILIECTB

66 8 XUMHYECKUE CBOMCTBA CIIOKHBIX BEIIECTB

67 9 Umoeoswiti mecm 3a kypc 9 knacca

68 | 10 O06001eHre 3HaHMI 32 KypC OCHOBHOM IKOJIBI
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