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Pabouast nporpamma

Haumenosanue yyebnoro npeamera: XUMMUS (6a3oBbrii)
Kiacce: 8-9
KonuuectBo yacos no yuebHomy miany: 136 udacos
8 kyacc: Bcero 68 vaca B rox; B HezemoO 2 yaca,
9 kmacc: Bcero 68 vaca B roj; B HEJIENIO 2 yaca.

PaGouyio nporpammy cocrasuia Ypeyn H.C.

Camapa



IHosicHuTenbHan 3anucka

Jist cocrasnennst paGoueli nporpamMmbi MO XUMHUM ObUIM B3ATHI 34 OCHOBY CleayoLue

HOPMATHBHO-TIPABOBEIE H HHCTPYKTHBHO-METOAMYECKHE TOKYMEHTBI:

* Qenepanbhbiii 3ako ot 29.12.2012 Ne 273-®3 «06 obpasosanuu B Poccuiickoit denepanmmy (pen.
ot 06.03.2019);

*  @enepanbHelii  roCymapcTBEHHbIN obpasoBaTenbHbIll  CTaHmApT cpemmero obuero obpasoBanus,
YTBEPIKIEHHDIH TpHkasoM Munncrepersa 06pasoBanus u Haykn Poccuiickoit ®enepaunn or
17.05.2012 Ne 413 (B pen. npukaza Ne 613 or 29.06. 201 1);

¢ Ilpukas MunoOpnayku ot 31.03.2014 Ne 253 «O6 YTBEPIKACHHH (PENepanbHOTro nepedHs yueGHHKOB,
PCKOMCHAYEMBIX K MCMONB3OBAHUIO NPH PEATH3ALMH MMEIOLIMX TOCYAaPCTBEHHYIO AKKPEOHUTALHIO
00pa3oBaTeNbHBIX IPOrPaMM HAYAIBHOTO OBIIEro, OCHOBHOIO obuiero u cpentero obuero oGpasosa-
Hus» (pen. or 05.07.2017);

* Ilpuxas Munucrepcrsa npocsewmenus Poccun ot 28 nexabps 2018 Ne 345 «O ¢penepanbrom nepevHe
y4eOHNKOB, PEKOMEH/YEMBIX K HCMOMb30BAHMIO MPH peanm3aluu MMEIOUINX IOCYNapCTBEHHYIO aK-
KPEAUTALHIO 00Pa30BATENbHBIX MPOTPAMM HAa4aIbHOTO OBIIEro, OCHOBHOTO 06LIEro, cpenxero obuie-
ro o6pa3oBaHHs»;

* OcHosHas obpasosarenbHas nporpamma OO0 yacTHOrO o0ueobpazoBaTenbHOTO yupeskneHus — Jy-
uest Nel «CriyTHHK» NpHHATAS pelieHUeM MeIarorHyeckoro COBETa YacTHOO obmeobpasoBarenbHOrO
yupexaenus - Jlnues Nel «CnytHuk» npotokon Nel or 28.08.2019 r u YTBEPKAEHHAS AUPEKTOPOM
JInuest Nel «Cnyrhui» W.IO. Epmonenko npukaz Ne202-ox1 ot 28.08.2019.

H opuenmuposand na HCnoAb3068anue yu ebno-memoou YEeCKOcO KoMMieKkma.

1. Xumusi. PaGoune nporpammsr Ilpeamernas nuuus yue6Huxos I. E, Pynsuruca, @. T,
Denbamana. 8-9 knaccel : mocobue st yunreneit o6ieobpasosar, opranuzaumit / H. H. Tapa. — 2-e w3z,
nomn. — M. : TIpoceewienue, 2013. — 48 c.

2. Xumus. 8 knace : yueb. mis o6uieobpasosar. opranmsaumii / [E. Pynsutuc, @ I’ ®enpaman. —
4-e u3n. — M. : Tlpoceemenue, 2018. — 207 c.

3. Xumust. 9 knace : yueb. mis o6pasosar. oprannsauuii / [E. Pymswuruc, ®.I Penpaman. — 3-e
u3n. — M. : Ilpocsewenue, 2018, — 208 c.

enn u 3apaun

Msyuenne XxumMuM B OCHOBHOIH LIKOJE HANPABIEHO HA PEANH3ALMIO CHEAYIOLIMX BOCIHTATEbHO-
00pa3oBaTesbHEIX HeJei 1 3a3a4;

o OCBOCHHE BAKHEHIIMX 3HAHMH OO OCHOBHBIX MOHSTHSX, 3aKOHAX XUMHM, XHMHYECKOM
CHMBOJIHKE;
° Ha OBJaJieHWe yMEHUsMU HaOMONaTh XUMHYECKHUE SIBIIEHMS, TNPOBOAUTHL XMMHYECKHIT

SKCIIEPUMEHT, TPOM3BOAMTbL PACUYEThl HAa OCHOBE XUMHYECKHX (OpMysn BewecTs M ypaBHEHHId
XUMHUYECKUX PEaAKLIHIA;

. Ha Pa3sBUTHE MO3HABATEJIbHBIX HHTEPECOB U HHTEJUIEKTYaJIbHBIX CLIOCOOHOCTEN B npouecce
NPOBENEHHs XHMHYECKOTO KCIIEPUMEHTa, CAMOCTOSATENbHOIO MPUOOpPETEHHs 3HAHUI B COOTBETCTBHH ¢
BO3HHUKAKLIHMMH JKH3HEHHbBIMH I'IOTpCﬁHOCT}IMI/I;

. Ha BOCTIMTAHHE OTHOIIEHUS K XMMHH KaK K OOHOMY U3 QyHIAMEHTaJbHbLIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U SJIEMEHTY O0L1e4eNOBEYeCKOi KyJIbTY b,

. Ha TPUMEHEHHE TOJYYEHHbIX 3HAHMH M YMeHHMH Uit 0e30macHOro MCrnoab30BaHMs
BELUECTB ¥ MATEPHAJIOB B OBITY, CEILCKOM XO3STHCTBE M HA MPOU3BOACTBE, PELIEHHMS TPAKTUUECKUX 332U

® MOBCEAHEBHON JKM3HH, MPEAYNPeKICHHUs SABIEHUIH, HAHOCILIMX BPe 3I0POBBIO YEIOBEKA

M OKPY2KaroLen cpene.



Mecro npeamera B yueGHom miaane

B yueGrom nnane Jlunes Nel «CriyTanky Ha usyueHue npeamera «Xumus» Ha 6asoBoM yposHe

OTBOAMTCs 136 yaca 3a J1Ba rozia usyueHns, 68 4acos B rof, 2 yaca B HeIEJO.

ILnanupyembie pesyabraTsi

JIM4HOCTHBIE pe3ybTaThI:

- BOCITUTAHHE POCCHHCKOI IP@kIaHCKON MAEHTHYHOCTH: MATPHOTH3MA, JIIOGBH U YBaXKEHUs
K OTeuecTBy, 4yBCTBA FOPAOCTH 3a CBOIO Ponuny, 32 poccuiickyio XuMuueCcKyto Hayky;

- (popMMpOBaHHE LIENOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBuTHs Haykd M OOLUCCTBEHHOH MNpAKTHKM, a TAKKEe COLMANBHOMY, KYJIETYDHOMY, SI3bIKOBOMY M
IyXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOIO MUPa;

= (popmnpoBaHne OTBETCTBEHHOrO OTHOIIGHHS K YYEHHIO, TOTOBHOCTH M CIIOCOGHOCTH K
CaMOPasBUTHIO M CaMOOOPa30BAHMIO HA OCHOBE MOTHBALMH K OOyYeHHIO W NO3HAHMIO, BbIOOPY
npoduibHOTO 06pasoBaHMsi HA OCHOBE MH(OPMALMU O CYLIECTBYIOIUX MNPO(PECCHsIX M JHYHBIX
MpOPECCHOHATBHBIX MPEANOYTEHNH, OCO3HAHHOMY MOCTPOEHHIO MHANBUAYANbHOM 00pa3oBaTeabHOM
TPACKTOPHH C yHETOM YCTOHYMBBIX MO3HABATENbHBIX HHTEPECOB;

= opMHpOBaHHE KOMMYHHKATHBHON KOMIETEHTHOCTH B OOPa3’oBATE/bHOH, 0GLIECTBEHHO
TOJIE3HOH, Y4eOHO-HCCIeN0BATEIbCKOM, TBOPYECKOH M APYTHX BUAAX AESTENbHOCTH:

i (hopmupoBaHHe NOHMMAHKS IEHHOCTH 3I0POBOTO 1 6e30MaCHOr0 06Pa3a KU3HU; YCBOCHUE
NMpaBUI HHANBHAYAJNLHOTO M KOJJIEKTHBHOTO 0O€30MacHOr0 MOBENEHHS B 4PE3BbIYANHBIX CHTYaLHsiX,
YTPOKAOLIMX JKU3HHU U 310POBBIO JIFONEH

- (opmupoBaHMe NO3HABATELHON U MH()OPMALMOHHON KYNBLTYPbI, B TOM 4HCIe pasBUTHE
HaBBIKOB CAMOCTOSITE/IbHON PabOThl C y4eOHBIMH  MOCOOHMAMH, KHHraMHu, NOCTYTHBIMH
MHCTPYMEHTAMH, TEXHUYECKMMHU CPECTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHII;

= (hopmMHpOBaHHE OCHOB KONIOTHYECKOrO CO3HAHMS HAa OCHOBE MPU3HAHMS LEHHOCTH HKHIHMU
BO BCEX €€ MPOABIEHHSIX M HEOOXOMMMOCTH OTBETCTBEHHOrO, GEPEKHOTO OTHOLIEHHS K OKDY)KAIoLeil
cpene;

= Pa3BUTHE TOTOBHOCTH K PELIEHHIO TBOPYECKMX 3ajay, YMEHHs HaXOOMTb aJeKBaTHbIE
CrOCOOBI MOBENEHHS M B3aUMOZEHCTBUSA C MAPTHEPAMH BO BpeMsi yueGHOI 1 BHEyueGHOI HesTeNbHOCTH,
CMOCOOHOCTH OLEHMBATH NMPOOTEMHBIE CHTYALIMH 1 ONEPATHBHO MPUHMMATH OTBETCTBEHHbIC PELICHHS B
PasMYHbIX TMPOAYKTHBHBEIX BHIAX MNEATENbHOCTH (yueOHas MOMCKOBO-HCCIENOBATENbCKAs, KiyOHas,
MPOEKTHAsA, KPY>KKOBAst U T. I1.).

MeranpeameTHbIMH  pe3yibTATAMH  OCBOGHHs OCHOBHOH —00Opa30BaTeNbHOI  MPOrpammel
OCHOBHOTO 0011ero 06pa3oBaHMst SBJIAIOTCS:

Perynsitusubie YVY]|

- YMEHHE CaMOCTOSITE/IbHO OMpENeNsTh Lenn oOyueHus, CTaBUTb M (POPMYJMPOBATH HOBBIE 3aNa4M B
ydebe U MO3HABATENBLHOI JEATENbHOCTH, PasBUBATL MOTHBBI M WHTEPECH CBOGIl MO3HABATENbHOI
nesrenbHOCTH, O0y4aroUmicst CMOXKeT:

aHAJM3UPOBATH CYLUECTBYIOLINE U MIAHHPOBATh Oynymne o6pa3oBaTe/ibHbIE Pe3y/ILTaThl,

HAEHTUHUUMPOBATH COOCTBEHHbBIE MPOOIEMBI H ONPENENATh NIABHYIO Npobnemy;

BbIJBHIATb BEPCHH PELICHUA NMPoOnemsl, (GOpMyINpOBaTh FHIOTE3bl, MPEABOCXHUIIATL KOHEUHbIIT
pe3yJbTar;

CTAaBUTh LEJIb JIEATEJbHOCTH HA OCHOBE OMNpENENeHHOH npoOieMbl M CyLIECTBYIOLIUX
BO3MOXKHOCTEIT,

hopmyanposars yueOHbIE 3a/1a4H Kak LArd JOCTHKEHHs [IOCTABJIEHHOMN LIEIH JIeATENbHOCTH,

00OCHOBBIBATbL LIENIEBbIE OPUEHTUPbl M IPHOPHTETbI CCbIJIKAMHU HA LEHHOCTH, YKa3biBas M
000CHOBBIBAs JIOTMUECKYIO MOC/IEN0BATEILHOCTD LIATOB,



- YMEHHE CaMOCTOATEbHO MIAHMPOBATH MyTH HOCTHIKEHHS Lened, B TOM YHCIe albTepPHATHBHBIE,
OCO3HaHHO BbIOMparh Hanbosee >hdekTHBHbIE CTOCOOHI peLueHus yYEOHBbIX U MO3HABATEBbHBIX 33744,
Obyuarowuiics cMosxer:

onpenensTe HeoOXOAUMBIe [eHCTBHE(5) B COOTBETCTBUH C y4eOHOMH 1 NO3HaBaTeNbHOI 3aaueii u
COCTaBJIATH AJITOPHTM HX BBITIONHEHMUS,

0DOCHOBBIBAT 1 OCYLIECTBIATH BHIOOP HanGonee SEKTHBHBIX crocoGoB peleHus y4eOHbIX u
TNO3HABATEJIbHBIX 3a1a4;

OMPEAEIIATE/HAXOANTD, B TOM YHCJIE M3 TPEANIOKEHHBIX BAPHAHTOB, YCIOBHS [UIA BbINOIHEHS
y4eOHOI1 1 To3HaBaTeNbHOMN 3ana4H;

BBICTPaHBATh JKM3HEHHBIE IIAHBI HA KPATKOCPOUHOE Oynyliee (3asBsTH LENEBbe OPUEHTHPDI,
CTABUTL ANCKBATHBIE MM 3aja4M W MpelaraTh AEHCTBUSA, YKasbiBask W OGOCHOBBIBAS JIOTHUECKYIO
MOCJIENOBATEILHOCTD LIATOB);

BbIOMPATh W3 MNPENIOXKEHHbIX BAPHAHTOB M CAMOCTOSITENLHO MCKATD cpencTsa/pecypebl st
peIIeHust 3a1a9H/TOCTHIKEHHS LeJIH,

COCTABJIATD MJIaH PeLIeHHs NPoOIeMbl (BbINIONHEHHS IPOEKTA, POBEAEHUS UCCITeN0BaHMS);

OTNpPENENATE MOTEHUHANIbHbIE 3aTPYAHEHUs MPU PEeLIeHUH y4eOHOM M MO3HABATENbHON 3a1auu U
HAXOIUTb CPENICTBA LIS UX YCTPAHEHHS,

OMHMCBIBATHL CBOH OIIBIT, OQOPMIISISt €10 /IS MEPEeNaun APYrHM JIFONAM B BHJIE TEXHOJIOTHH PELeHHS
MPAaKTHYECKUX 33/1a4 ONpeNeNeHHOro Kacca;

MJIAHAPOBATH U KOPPEKTHPOBATH CBOIO HHAMBHIYANbHYIO 00Pa30BaTENbHYIO TPACKTOPHIO.

- YMeH¥He COOTHOCHTb CBOM JIEHCTBUS C MIAHHPYEMbIMH PE3yJIETaTaMH, OCYIIECTBIIATh KOHTPOJIb CBOEH
ACATENIBHOCTH B MPOLECCE MOCTHXKEHMS PE3YJbTaTa, OMPENeNsTh CrnocoObl nefcTBuit B pamkax
NPEUIOXKEHHBIX  YCIOBUH M TpeOOBaHMiI, KOPPEKTHPOBATb CBOM JEHCTBUST B COOTBETCTBUM C
M3MeHstroencs cutyaunei. Obyuaromuiics cMoxkeT:

OTIPENIENATL COBMECTHO C TMENArOroM M CBEPCTHMKAMM KPUTEPHH MIAHHPYEMBIX PE3YJIBTATOB M
KPUTEPUH OLEHKH CBOEH yueOHON nesTebHOCTH,

CHCTEMAaTU3UPOBaTh (B TOM uMC/e BBIOMPaTE NPUOPHTETHbIE) KPUTEPHUH TIAHHPYEMbIX
Pe3yabTaTOB U OLIEHKH CBOEIT NeATeNbHOCTH;

OTOMpaTh MHCTPYMEHTbI [/ OLEHMBAHMs CBOEH NESTENbHOCTH, OCYLIECTBIATh CAMOKOHTDPOMb
CBO€H IEATENBHOCTH B PAMKaX MpPEeUIOKEHHBIX YCIOBUM U TpeOoBaHUi;

OLICHHBATH CBOKO JEATENbHOCTb, APryMEHTHUPYsS TNPUYMHBI NOCTHKEHHS MM OTCYTCTBHS
TMTAHUPYEMOTO Pe3yJIbTara,

HaXOIUTb [OCTATOYHBIE CPEACTBA MU BBIMOJHEHHs yueOHBIX MHEWCTBMI B M3MEHsIOLLEiCs
CHTYAIlMM WM TIPU OTCYTCTBHH [IAHUPYEMOTO PE3yJIbTaTa;

paborasi Mo CBOeMy IIaHy, BHOCHTb KOPPEKTHBbI B TEKYLLYIO HAEATENbHOCTh Ha OCHOBE aHalM3a
M3MEHEHUH CUTyaLMu [JIsl NOJTy4eHH s 3anTaHuPOBAHHbIX XapAKTEPUCTHK NPONYKTa/PE3yIbTaTa;

YCTQHABJIMBATL CBA3b MEXAY MONYYEHHBIMM XapPaKTEPUCTHKAMH MPOAYKTA M XapaKTePUCTHKAMH
npouecca MEATENbHOCTH M MO 3aBePLIEHMH AEATENIbHOCTH IMpeIaraTb HM3MEHEHHE XapaKTepUCTHK
npouecca AJIsl MOMyHYEeHHs YIyUIIeHHbIX XapaKTepUCTHK MPOIYKTA,

CBEPSATDH CBOM NEHCTBUA C LIENBIO W, TIPU HEOOXOAUMOCTH, UCTIPABJIATH OLIHOKH CAMOCTOSTENLHO.

- YMeHMe OLEHMBATh IPABHUJIBHOCTb BBINOAHEHHs y4eOHON 3amauyM, COOCTBEHHBIE BO3MOKHOCTH €€
peenns. OOyvaroLuiics cMOXKeT:

ONPEAENATh KPUTEPUH MPABHIBLHOCTH (KOPPEKTHOCTH) BBIMOJHEHUs Y4eOHOI 3ana4u;

aHaJM3MPOBaTb M OOOCHOBBLIBATH TPHUMEHEHHE COOTBETCTBYIOIIEr0 WHCTPYMEHTapusi JUist
BBIMOJIHEHHs yaeOHOM 3a1a4H;

cBOOOMHO MOJIB30BATHCS BbIPaOOTAHHBIMU KPUTEPUSMH OLIEHKH M CAMOOLIGHKH, MCXOMsl U3 LIEJH U
MMEIOIUXCS CPEJICTB, PAa3/Inyasi pesyiabrar U crnocoObl AeHCTBHIA,

OLIEHMBATb MPOAYKT CBOEH AESATENbHOCTH MO 3aJaHHBIM M/MJIM CAMOCTOSITEJILHO OMpeeieHHbIM
KPUTEPHSIM B COOTBETCTBUH C LIEJIBIO IEATENBHOCTH;

000CHOBBIBATh JJOCTMXKMMOCTb LEMH BbIOPaHHbIM CIIOCOOOM Ha OCHOBE OLIGHKH CBOMX
BHYTPEHHHX PECYPCOB M IOCTYITHBIX BHELIHUX PECYPCOB;

(pMKCHPOBATD M AaHANIM3UPOBATH AMHAMUKY COOCTBEHHBIX 00Pa30BaTE/IbHBIX PE3YJILTATOB.

- Bnagenne ocHOBaMH CAMOKOHTPOIA, CAMOOLIEHKH, MIPHHATHS PELICHHH U OCYIIECTBICHHA OCO3HAHHOTO
BBIOOpa B y4eOHOM 1 no3HaBaTesbHOH, OOy4armuics CMOKET:
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Habmonats u AHAIH3UPOBAThL COOCTBEHHYIO YueOHYI0 U NO3HABATEJIbHYK) HACATEILHOCTD M
ACATENBHOCTD IPYTUX OOYUAIOLIMXCS B MPOLIECCE B3aMMOITPOBEPKH;

COOTHOCHTb peajibHble M IIAaHUPYEeMble PE3yJILTAaThl  UHAMBHAYaNbHOI  06pa3oBarenbHO
AEATEILHOCTH H OeIaTh BBIBO/IbI,

NIPHHUMATD PELICHHE B YYeOHOH CHTYALHN M HECTH 33 HEro OTBETCTBEHHOCTB,

CaMOCTOATEJIBHO ONPENENATh MPUUMHBI CBOETO yCrexa Wiln HEyCrnexa W HAaxOAMTh CIOCOObI
BbIXOZIa M3 CUTYalL[HH HEyCIexa,

PETPOCHEKTHBHO ONPEAENAT, Kakne ACHCTBHS MO pelleHHio yueGHO 3amaqn i napaMmerpel
9TUX AEHCTBUI NPUBEIH K MOJYYESHHIO MMEIOIIerocs npoaykra y4eOHOH nesTesbHOCTH,

AICMOHCTPHPOBATE IPHEMBI PETYIALMH NMCHXOPU3HONOrHYECKHX/ SMOLMOHATBHBIX COCTOSIHUI TSt
AocTiokeHust  sddexra  ycrokoeHHs (YCTpaHEHMSI  IMOLMOHAILHOI HanpspkeHHocTH),  sdidexra
BOCCTAHOBNIEHUs  (OCnabnenyst MposiBIeHUH  yToMIIeHHs), apdekra akTHBM3AUMM  (MOBbBILIEHUS
MCHXO(DU3HONOTHYECKON PEaKTHBHOCTH).

IosnaBarenbubie YV

- YMEHUe OnNpenensTh MOHSTHS, CO3IABATS oboObuienus, ycTaHaBIHBAT aHAJIOTHH, KIacCH()UIMPOBATS,
CaMOCTOATEILHO BBLIOMPATL OCHOBAHHSL M KPUTEPUM IS KIaCCH(UKALMH, YCTAHABINBATbL NPUUYHHHO-
CJICACTBEHHbIC CBSA3H, CTPOHTD JIOFHYECKO® PACCy K/IeHNe, YMO3AKIIOueHHe (MHAYKTHBHOE, NENYKTHBHOE,
MO aHAJIOTUH) U JIeN1aTh BBIBOABL OOYHAIOMMIACA CMOKET:

noAOHPaTh CJIOBA, CONONYMHEHHbIE KITFOYEBOMY CJIOBY, OTIPEAENIAIOLIME €0 NPU3HAKU H CBOHCTBA!

BBICTPAUBATD JIOTMYECKYIO LEMOYKY, COCTOSALIYIO W3 KJIOUEBOrO CJIOBA M COMOMUHHEHHBIX eMy
CJIOB;

BbIENATh OOIUMIT NMPH3HAK ABYX WM HECKONBKHX MPEIMETOB WM ABICHHI H OObACHATH HX
CXOJCTBO;

OOBENIMHATD MPEAMETHl W SIBIEHHS B TPYHIMBl TIO ONPEACNECHHBIM MPU3HAKAM, CPAaBHHMBAT,
K1accHpUUMpPOBaTh 1 0600waTh (GaKThl i ABIEHHUSL,

BBIIGJIATD sIBJIEHUE U3 OOILIEro psja APYrux sBIeHHI,

onpenensitb OOCTOATENbCTBA, KOTOPHIE MNPEAIIECTBOBANM BO3HUKHOBEHMIO CBSI3H MexKay
SIBJICHUAMM, M3 9THX OOCTOATENBCTB BBIAENSTH ONpENENSIOLUINE, CIIOCOOHBIE ObITH NPUYHHON AAHHOTO
SIBJICHUS, BbISIBJISITH IPUYUHBI U CJIEACTBUS SBJICHHI,

CTPOWTD PacCyKIAeHHE OT OOUIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHMSIM U OT YaCTHBIX SBJICHHI
K 0OIIMM 3aKOHOMEPHOCTAM;

CTPOMTD PACCYXICHHE HAa OCHOBE CPABHEHHS MPEAMETOB M ABJCHWH, BbILENAS MPU 3TOM 0OIme
NPH3HAKH,

H3/1araTh MONy4eHHYIO HH(POPMALIMIO, MHTEPIIPETHDYS €€ B KOHTEKCTE PeLuaeMoii 3a1a4m:

CaAMOCTOATEJIbHO  YKa3blBaTh HA HHMOPMALMIO, HY’NIAIOWYIOCS B MNpPOBEpPKe, MpeajaraTb M
NPUMEHATDH CIOCOO NPOBEPKH TOCTOBEPHOCTH HHPOPMALIHK,

BepOaM30BaTh SMOLMOHANILHOE BIIEYATIEHHE, OKA3AHHOE HA HEr0 HCTOYHHKOM:

OOBSICHSATD SBIEHHMSA, MPOLECCHI, CBS3H W OTHOIIEHHS, BBIABISEMbIE B XONE TO3HABATEIbHON U
HCCJIENIOBATENbCKOH NEATENbHOCTH (NPUBOAMTE OOBSCHEHHE C H3MEHEHHeM (OpPMBI MPEACTABICHUS
OOBSICHSTD, IETANN3MPYs HiH 06061wast; OBBACHATD ¢ 33TaHHOMN TOUKM 3PEHNs);

BBIIBJIATL W HA3bIBATh MPUYMHBI COOBITHS, SIBIEHHS, B TOM YMCJE BO3MOXKHble / Haubonee
BEPOSITHBIE MPHUYMHDI, BO3MOXKHBIC TOCHEACTBHS 3aaHHON TNPHUYHHBL, CAMOCTOSITENBHO OCYLIECTBIISAS
NPHYUHHO-CJIEACTBEHHBIH aHan3;

ACNATh BBIBOX HAa OCHOBE KPHTHYECKOTO aHallM3a Pa3HBIX TOYEK 3PEHMS, MOATBEPKIATh BLIBOJ
COOCTBEHHOM apryMeHTaLMeH NIl CAMOCTOATENBHO MOMYYEHHBIMH AaHHbIMH.

- YMeHHe CO3/aBaTh, NPUMEHSTh U MPe0OPasOBLIBATE 3HAKH H CHMBOJIBL, MOJICNH H CXEMBI JUTS PELICHUS
yueOHbIX M MO3HaBaTeNbHEIX 3a1a4. OOy4Yaomuiics cMOMKeET:

0603HauaTh CHMBOJIOM ¥ 3HAKOM MPEAMET W/ ABJICHHE;

OTIPEAENIATh JIOTHHECKHE CBS3M MEXAY NpEeAMeTaMH WUIM SBICHUAMH, 0003HAYaTb HaHHbLIE
JIOTHYECKHE CBSA3H C MOMOIIBIO 3HAKOB B CXEME,

co371aBaTh abCTPAKTHBIH MM peaibHbIN 00pa3 MpeaMeTa W/uiy siBIeHMs,

CTPOHTBb MOJIEJIb/CXEMY Ha OCHOBE YCIOBHIH 3a1a9 W/MIHM crocoba ee peleHH s,
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cosmaBaTb  BepOANbHBIE, BELIECTBEHHBIE K MHQOPMALMOHHBIE MONENH C  BbIZEeHMeM
CYLIECTBEHHBIX XapaKTEPUCTUK 0ObeKTa AMs ompenenenus crocoba PELIeHHs! 3a/1a41 B COOTBETCTBHUU C
CUTYyaLHEl;

NMpeoOpas’oBLIBATE MONENH C LEJNbK) BbISBICHUS OOLIMX 3aKOHOB, ONpeNeNsIOIMX JNaHHYIO
NPEAMETHYIO 00NacTk;

MEPEBONUTE  CIIOKHYKO MO COCTaBy (MHOrOACMEKTHYIO) uHPOPMALIMIO M3 Tpaduueckoro mam
bopmanuzosanHOrO (CUMBOJIBHOTO) TIPEACTABICHHS B TEKCTOBOE, U HaobOopoT;

CTPOHTL CXCMY, QIrOpPMTM NEHCTBHSA, WCIPABIATH WM BOCCTAHABIMBATH HEH3BECTHBIN paHee
A/ITOPHTM Ha OCHOBE MMEIOLIErOCs 3HaHUsl 00 00BEKTE, K KOTOPOMY PUMEHSIETCs: aJIrOPUTM,

CTPOMTD NI0KA3ATENLCTBO! MPSIMOE, KOCBEHHOE, OT MPOTHBHOTO,

aHANM3UPOBATE/PE(IIEKCUPOBATD  OMBIT  pa3paloTKU U peanu3annud  y4eOHOro mpoekra,
HCCIENIOBAHHs (TEOPETHYECKOTO, IMIUPUYECKOTO) HA OCHOBE NPENNIOKEHHOH NMPOOIEMHOH CcUTyaLH,
MOCTABJICHHOH LIeJIM W/ UM 3aIaHHBIX KPUTEPHEB OLIEHKH NponyKTa/pe3ynbrara.
- CmbicnoBoe urenne. OByyarommiics cMOKeT:

HaxoUTh B TeKCTE TPedyemyro HHPOPMALIHIO (B COOTBETCTBHH C LEJSIMH CBOSH NEATeNILHOCTH);

OPHEHTHPOBATBCS B COACPIKAHMH TEKCTA, MOHMMATh LENOCTHLIH CMBICH TEKCTa, CTPYKTYPHPOBATE
TEKCT,

YCTaHaBIMBATb B3aMMOCBA3b OMMCAHHBIX B TEKCTE COOBITHI, ABNEHMIA, IPOLECCOB:

Pe3IOMHUPOBATh IIABHYIO H/EH TEKCTA,

npeoOpa3OBbIBATE TEKCT, «MEPEBONSA» €ro B APYryi0 MOHANbHOCTb, WHTEPNPETHPOBATH TEKCT
(XynOKECTBEHHBII M HEXYIOXKECTBEHHbIH — Y4eOHBIH, Hay4HO-NOMyNIAPHbIN, MHPOPMALHOHHBIH, TeKCT
non-fiction);

KPUTHYECKH OLEHHBATL CONEpPKaHHE H HOPMY TEKCTA.
- DOpMHUPOBAHHE U PA3BUTHE HKOJIOTHYECKOTO MBILIIEHNS, YMEHHE OPHUMEHSITL €ro B IN03HABATEBLHOI,
KOMMYHMKaTHBHOH, COLMANbHON NPAKTHKE H MPO(ECCHOHATBHO OPHEHTALMM, OOy4atowuiicss cMoxer:

OTPENENATL CBOE OTHOLIEHHE K MPUPOIHOI cpene;

AHAM3HPOBATH BIUSHIE IKONOTHYECKNX (aKTOPOB Ha CPeLy OOUTAHHS KHBBIX OPraHH3MOB;

MPOBOANTE MPUYMHHEIN U BEPOSTHOCTHBIH AHANN3 SKONOTHYECKHX CUTYALIHiT,

MPOTHO3HPOBATbL M3MCHCHMS CUTyallMM MpPH CMEHe NEHCTBUA OmHOro (akropa Ha neiicTBHe
apyroro ¢akxropa;

PacrpoCTpaHATb 3KOJOrMYECKHE 3HAHWs M Y4aCTBOBATH B MPAKTHYECKMX AeNax MO 3aluTe
OKPY>KaroLlel Cpessbl;

BIpA)KATh CBO€ OTHOLIECHHE K PUPOIE YePe3 PUCYHKH, COYMHEHHS, MOJEIIH, MPOEKTHbIE PaboThI.
- PasButue MOTHBALUMH K OBNAAEHHIO KyNbTYpPOHl AKTHBHOTO MCHONb30BAHMS cloBapeit M pyrux
MOUCKOBBIX cucTeM. OOy4aroLMics CMOXKET:

OMpENeNATh HEOOXOANMbIE KIIIOUEBbIE OMCKOBBIE CIOBA M 3AMPOCHI;

OCYIIECTBIATE B3aUMONEHCTBHE C 3NEKTPOHHBIMU MOUCKOBBIMH CHCTEMAMH, CIOBAPAMHU;

(popMHpPOBATL MHOXKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HMCTOMHHKOB Ui OObEKTHBM3ALIH
Pe3yJBTaTOB MOKUCKA,

COOTHOCHUTDB [MOJIYHYEHHEBIE PE3ynbTATEI [IOUCKA CO CBOEH HEATEJIbHOCThIO.

Kommynukarusnsie YVY/[

- YMeHue OpraHusOBbIBaTh Y4eOHO€ COTPYAHMYECTBO M COBMECTHYIO NESTENbHOCTH C YUHTEIeM H
CBEPCTHHKAMH; pabOTaThb WHIMBMAYaNTbHO M B TPYMMe: HAXOAMTb OOLIEE pelleHHe W pa3pelaThb
KOH(IUKTBI HA OCHOBE COTVIACOBAHMS MO3ULIMH M yueTa HHTEPECOB; (QOPMYITUPOBATH, APrYMEHTHPOBATH 1
oTcrauBath cBOe MHeHue. OOy4aromuiicss CMOKeT:

onpeacaATb BOSMOXKHbBIE poan B COBMECTHOM ACATEIIbHOCTH,

MIPaTh OMPEIENEHHYIO POJIb B COBMECTHOM HeATENbHOCTH,

NPUHUMATD MMO3ULIMIO COOECENHMKA, MOHMMAs MO3HLIHIO APYroro, pasjuyaTh B €ro peur: MHeHHe
(TOuKy 3peHus), 0Ka3aTeNbCTBO (APryMenTsl), (akThl; TUINOTE3b, AKCHOMBI, TEOPHH;

OnpenessATb CBOM JeHCTBUA M NEHCTBUA MAapTHepa, KOTOpble CHOCOOCTBOBANM MM
MPENATCTBOBANN MPOAYKTHBHOW KOMMYHUKALIUK

CTPOMTL MO3UTHBHBIE OTHOIIEHHS B NpoLiecce y4eOHOMH 1 MO3HABATENbHON AEATEILHOCTH,
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KOPPEKTHO M apryMeHTHPOBAHHO OTCTauBaTh CBOIO TOYKY 3DEHHS, B AHCKYCCHH YMETb BBIABUIATh
KOHTPAPTYMEHTBI, nepedpasupoBaTh CBOKO MbICIb (BlALEHUE MEXAHH3IMOM 9KBUBAJICHTHBIX 3aMEH);

KPHTHYECKH OTHOCHTBLCH K COGCTBGHHOMy MHEHHK), C JOCTOMHCTBOM NpHU3HaBaThb OLIIHESO:IHOCTE:
CBOCTO MHEHHs (€CJIH OHO TAKOBO) M KOPPEKTHPOBATD €T0;

Mpe/IaraTh aJIbTCPHATHBHOE PELUeHHE B KOH(QIIMKTHOI CUTYaLIHH,

BBIIENATH OOIIYIO TOUKY 3PEHHS B JUCKYCCHHU:

AOroBapuBaTbCs O TPABHJIAX M BOMNpoOcax s OOCY)KAEHHsI B COOTBETCTBHH C MOCTABIECHHOL
nepen rpynmnoii 3ajavuei;

OpraHM30BbIBATL yueOHOEe B3aMMOAEHCTBHE B rpymmne (ONpeneiaTh obLne Lemw, pacrnpenensith
pOJH, OTOBAPUBATLCA APYT C APYIOM U T. 11.);

YCTpaHAT: B pamKaX — OWajora  paspbiBbl B KOMMYHHMKALMH,  OOYC/OBIEHHbIE

HEMOHHMAHHEM/HETIPHSTHEM CO CTOPOHBI COOECENHNKA 3a1a4H, OPMBI WITH COEPKAHUS AHAJIOTA.
- YMeHHEe OCO3HaHHO MCIONB30BATH PEYEBbIe CPENCTBA B COOTBETCTBHMH C 3ajavueii KOMMYHHKALUH 1715l
BBIDOKCHMs CBOMX 'YBCTB, MbIC/ICH W TIOTpeOHOCTEH [ TIUIAHMPOBAHHMSL M PEryISALMH  CBOEI]
ACATENLHOCTH,  BJIANICHUE YCTHOH M MHCBMEHHOH pEUbIO, MOHOJIOMMYECKOH KOHTEKCTHOI pedsio.
Obyuaromuiicss cMOXKeT:

OMpeNessITh 3a1a4y KOMMYHHUKALMH U B COOTBETCTBHU C Heil OTOMPATh peyeBble CPecTBa;

OTOMpATh ¥ MCTONB30BATH PEYEBBIE CPEACTBA B MPOLECCE KOMMYHHKALMU C APYTUMH JIFO/IbMH
(mmanor B mape, B MaJIo¥ rpynmne u T. 1.);

MPEACTABIIATh B YyCTHOH MK MIHCbMEHHOMH (opMe pa3sBepHYTEIH M1aH COOCTBEHHOI AeATEIbHOCTH:

cobmonath HOpPMbI MyOJMYHON peuH, PerJIaMEHT B MOHOJIOre M JHCKYCCHH B COOTBETCTBMM C
KOMMYHMKaTHBHOM 3aaueif;

BbICKa3biBaTh U OOOCHOBBIBATH MHEHHE (CYXICHHE) H 3alPAlIMBaTh MHEHHE NMapTHEPA B PaMKax
JIMAJNOTa;

NPUHUMATh PELIEHHE B XOAE AUAJIOTa U COrNIACOBBIBATD €ro ¢ COOECENHUKOM,

CO31aBaTh MHUCBMEHHBIE «KJIMIIMPOBAHHBIE» M OPHUTMHANIBHBIE TEKCTBI C MCMOJBb30BAHHEM
HEOOXOAMMBIX PEUEBBIX CPEJICTB;

HCTIONB30BaTh BepbasibHble CPeacTBa (CPEACTBA JIOTHUYECKOH CBA3M) A8 BBLIGAEHUS CMBICIOBbIX
OIOKOB CBOEIO BBICTYIUICHHUS,

MCIOJIb30BATh HeBepOabHbIE cpencraa W HaJIsHbIE MaTepHaJIbl,
MOArOTOBJIEHHBIE/OTOOPAHHBIE O PYKOBOACTBOM Y4HTESIS,

JieflaTh OLIEHOYHBIH BBIBOA O JOCTHXXEHMH LENTH KOMMYHHKALHH HENOCPEICTBEHHO MOCie
3aBEPLIEHUS] KOMMYHHKATHBHOIO KOHTAKTa U 000CHOBBIBATH €10,

- @opmupoBaHME M pa3BUTHE KOMIIETEHTHOCTH B 00ONacTH HCMONIB30BaHUs MH(GOPMALIMOHHO-
KOMMYHHKALMOHHBIX TexHonorui (nanee — UK T). OOyuarouiuiics cMOKeT:

UEJICHANpPAaBJIEHHO MCKAaTb W HCMONB30BaTh MHPOPMALMOHHBIE PECYpChbl, HEOOXOAMMBbIE st
peleHns yueOHbIX U MPAaKTHUECKUX 3aa4 ¢ momolsto cpencts UKT;,

BBIOMPATB, CTPOHTH M HCIIOIB30BATH aAEKBATHYI HHOOPMALMOHHYIO MOZIENb /IS EPENayn CBOMX
MBICJIEH CPEICTBAMH €CTECTBEHHBIX M (DOPMANbHBIX SA3BIKOB B COOTBETCTBHH C  YCIOBHAMM
KOMMYHHKALH;

BBIZICNATh MH(OPMALMOHHBINH aCIeKT 3ajaud, ONepPHUPOBATb JAHHBIMH, HCIOJNIb30BaTh MOJEIb
perueHus 3a1a4H;

UCIIOB30BATE  KOMIBIOTEPHbIE — TeXHONOrHM  (BKIKOMas  BLIOOP — aleKBaTHBIX  3azaue
MHCTPYMEHTAIBHBIX NPOrPaMMHO-ANMapaTHbIX CPEACTB M CEPBUCOB) AJIS peLIeHnss HHPOPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX Y4€OHBIX 3a/lay, B TOM YHCIE. BbIUHCIIEHME, HANMCaHHE MHCEM, COYMHEHHH,
NIOK1a10B, pedepaTos, CO3AaHKE NPe3eHTaMi 1 ap.;

HCIOJIb30BaTh HH(QOPMALIHIO C YYE€TOM STHYECKUX M MPABOBBIX HOPM,;

co3naBath MH(OPMALMOHHBIE PECYPChl PAa3HOrO THUMA M Ui PasHbIX ayAUTOpuUit, cobnonarb
MH(OPMALIMOHHYIO TUIHEHY U npaBuia MHPOpPMALMOHHOH 0e30MacHOCTH,

IIpeamerubivMu pesyabraTamu ocBoeHuss OcHOBHOMN oOpasoBaTesnbHON MporpamMMbl OCHOBHOIO
o0uiero 0O6pa3oBaHus SBISKOTCS:



— (bopmupoBanKe nepBOHAYANBHBIX CHCTEMATH3HPOBAHHbIX MPE/CTABIECHHI O BElLeCTBax,
HX npeBpameHﬂﬂx H MpaxKTHYeCKOM NMPUMEHEHHH, OBJlIaieHHe MOHATHHHBLIM anmnaparom H
CHMBOJIMYECKUM S3BIKOM XHMHH,

- OCO3HaHME OObLEKTHBHONW 3HAYUMOCTH OCHOB XHMHUYECKON HAaykKM Kak obnacru
COBPEMEHHOIO €CTECTBO3HAHHSI, XHUMHYECKHX NPEBPALCHHIT HCOPraHM4€CKHX W OPraHMYECKUX BELEeCTB
KaK OCHOBBI MHOTHX SIBJICHHH KHBOI 1 HEKUBOM NPUPOLIBL: yriybieHue npencTaBneHuii o MarepuasLHOM
€IMHCTBE MHUpa;

= OBJIAZICHUC OCHOBAMH XHMMHMYECKOH TI'PaMOTHOCTH: CHOCOBHOCTBIO AHAJIM3UPOBATE M
OOBEKTHBHO OUEHHBATH JKU3HEHHBIE CHTYALMH, CBS3aHHbIE C XUMHEH, HaBBIKAMH 0€30MacHOTo
oOpalienus ¢ BelEeCTBAMH, HCIMONb3YEMBIMH B MOBCEIHEBHOIN ’KM3HH, YMEHHEM aHAJMU3MPOBaTh U
MIAHAPOBATE SKONOTHYECKH OE30MacHOe MOBEACHHE B LEsX cOepeskeHnus 3I0POBBSl U OKPYKAKOLIEH
Cpensl;

- hopmMHpOBaHHE yMEHWMIl YCTAHABIMBATbL CBSI3U MEXZy peasbHO HaOmonaeMbiMu
XAMHUCCKUMU - SBJICHIAMU M MPOUECCAMH, MNPOMCXOMAIIUMH B MHKPOMHUpPE, OOBSCHSTH MPHYUHBI
MHOro00pa3susi BEIIECTB, 3aBUCHMOCTH HX CBOMCTB OT COCTaBa M CTPOEHMs, a TaKkKe 3aBHCUMOCTb
NMPUMEHEHHS BELLUECTB OT UX CBOﬁCTB;

- MPUOOpETeHUe  OMbITA  MCIOJB30BAHHS  PA3IUYHBIX  METONOB U3yYEHUS] BELUECTB,
HAOMIONEHUs 32 WX NpPEBPALUCHHMSMU TIPH MPOBEACHMM HECOKHBIX XMMUYECKHX SKCTIEPUMEHTOB C
HCIIOJIb30BAHHMEM J1a00PATOPHONO 060PYROBAHUS U NMPUOOPOB;

- YMEHHUE OKa3blBaTh MEPBYIO MOMOLIb MPH OTPABIEHUSAX, OXKOraX M APYrHX TPaBMax,
CBS3aHHBIX C BEIECTBAMH H J1aDOPaTOPHBIM 000PYI0BaHHEM;

- OBNIaJieHue  rpuémamu  paboTel ¢ uHOPMALMEH  XMMHYECKOrO  COnepikaHus,
NPE/CTABNICHHON B pasHoii opme (B Buae TekcTa, Gopmyi, rpaQuKoB, TaONMYHBIX NAHHBIX, CXEM,
(ororpadmuii u ap.);

= CO3NAHUE OCHOBBI [Ulsi (DOPMMPOBAHMS MHTEPECA K PACIIHPEHHIO M yryOneHuio
XUMHICCKUX 3HAHUH M BbIOOpA XMMHHM Kak MPO(UILHOTO MpeaMeTa PU Nepexoie Ha CTyIeHb cpenHero
(nosHoro) ofuiero o6pazoBaHus, a B HaNbHEHIEM U B KAueCTBE cepnl cBoeil npopeccHoHanbHOI
NEeATEIbHOCTH;

= (hopmMHpoBaHUE NPeNCTaBICHHIT O 3HAYEHUN XUMHUECKOI HAyKH B PELIEHHU COBPEMEHHbIX
3KOJIOTHYECKUX NMPOOIEM, B TOM YHCIe NPEAOTBPALIEHUH TEXHOTEHHBIX U HKOJOMMYECKHX KaTacTpod.



Conepxanue npenmera

8 Knace

Paspen 1. lepBonauanbnbie xumuyeckie NOHATHSI

[penmer xumuu. Xumns kak uacrs ecrecrBosnanms. Bewecrsa u ux cBoiictBa. MeTonbl
MO3HAHMS B XMMMH: HAOMNIONEHHE, SKCTIePHMEHT., Ipuémer Gesonacroit paGoTs ¢ obopynoBanuem u
BewecTBamMu. CTpoeHue miaMeHy.

Yuctele Bemecrsa u cmecn. CriocoGel OYMCTKM BELUECTB: OTCTaMBaHWe, (HUIBTPOBAHME,
BbIAPUBAHUE, KPUCTAITU3ALIMS, UCTHILISILIUS

Duznyeckue U XUMHYECKHE SBIeHUA. XUMUUECKUe peakunu. [IpusHakn XUMHYECKUX peakiLmii u
YCJIOBHsl BOSHHKHOBEHHS M TEYCHHS XUMHYECKUX PeaKiimii,

ATOMBI, MOJEKYJIbl M HOHbL Bemecrsa MOJIEKYIAPHOTO U HEMOJIEKYJISIPHOTO  CTPOEHMUS,
Kpucranmiueckue u amopdusie sewecrsa.

Kpucranmueckue pemérku: nonnas, aroMuas u MOJIEKYIISIpHAst. 3aBUCHMOCTb CBOMWCTB BEIIECTB
OT THITA KPHCTAJIMUECKON petérkn. IIpocThie u clnokHbIe BelecTsa. XuMUYECKuii 3neMeHT. Meranbl
HEMETAJLl.  ATOMHAs eAMHMLA Macchbl. OTHOCHTENbHAS aTOMHAS Macca A3pik  xumuu. 3Haku
XMMHYECKHX S/IEMEHTOB. 3aKOH MOCTOSHCTBA COCTABA BELIECTB, XHUMUYECKHE opmynbl. OTHOCHTENbHAS
MOJIEKy/sipHast macca. KauecTBeHHBI M KOMMYECTBEHHBIH COCTAB BELIECTEA. Bouncnenuss no
XUMHYECKHM Qopmynam. MaccoBast 10Nt XHMHYECKOTO 3IEMEHTA B CA0KHOM BELLECTBE.

BaneHTHOCTb XMMHUeCKHX 3neMeHTOB. OmnpeneseHue BAaNEHTHOCTH 3EMEHTOB 1o hopmyne
Ounapueix coennHenuit. CocTaBieHHe XUMUYECKHX (opmyn GuHapHBIX COeAMHEHNMI MO BaNEHTHOCTH,

ATOMHO-MOJIEKYJISIDHOE yueHHe. 3aKoH COXpaHeHHs maccel BewlecTs. JXKu3ub u pesrensHoCcTs M.
B. Jlomonocosa. Xumuueckue ypasuerns. THIb XUMUUECKUX peakuuii.

Kucnopon. Haxoxnenue B npupone. Ionyuenue KHCJIOpOZa B 1aO0PAaTOPHHU M MPOMbBILIIEHHOCTH.
Dusyuecke M XUMHYECKHE CBOICTBA kicnopona. Topenne. Oxcunmbl. Ilpumenenue kucaopona.
Kpyrosopor «kucnopona 8 npupome. O30, ajjorponus kuciopona. Bosmyx ero cocras. 3ammra
aTMOC(EPHOro BO3yXa OT 3arps3HeHHil.

Bonopon. Haxoxnenue B npupone. IMonyuenue Bomopona B n1abopaTopHu ¥ NMPOMBILIIGHHOCTH,
dusnyeckre 1 XMMUYECKHE CBOICTBA Boopona. Bonopox — BoccTaHOBHTED, Meps1 6e3omacHocTH npu
padore ¢ Bonoponiom. Ilpumenenue sonoposa.

Bona. Metons! onpenenenns cocrasa Bombl — aHaniu3 u cunTes, Pusmueckue cBOlCTBA BO/Ibl.
Bona B npupone u cnocobbi €€ ouncrku. Aspaiusi Bogsl. XUMHUECKHE CBONCTBA Boubl. [Ipumenenue
Boxmbl. Bopma — pacreopurens. PactBopumocTb Bewiects B Bome, Maccosas 10Nl PaCTBOPEHHOIO
BELIECTBA.

Konnuecrsennble orHowenus B xumun. Konudectso Bewiectsa, Mob. Monspras macca. 3akoH
Asorazapo. Monapheiii 06béM razos. OTHOCHTENbHAS MIOTHOCTL ra3oB. OGBEMHbIE OTHOLIEHHS FazoB
NPH XUMHYECKUX PEaKLIUsIX.

Paznen 2. Baxknelimme Kaaccbl HEOPraHUUeCKHX COCAMHEHHI

Baceiilume wiacchl  HeopraHudeckux —coemmueHuil. OKCHAbI COCTaB, Kknaccupukaums.
OcHoBHble U KHCNOTHBIE Okcuabl. Homenknartypa okcuaoB. QH3HUECKHE M XHMHYECKHE CBOHCTBA,
NOJTy4eHHE H TPUMEHEHHE OKCHIIOB.

I'nnpoxeunpt. Knacenpukauus runpoxcunos. Ocrnopanns. Cocras. [énoun u HEPACTBOPUMBIE
ocHosanus. Homenknarypa. Pusnueckue U XMMHUECKHE CBOHCTBA OCHOBAHMIA. Peakiius HelTpanu3aimuu.
[Tonyyenue n npuMeHeHne OCHOBaHUH. AM(OTEPHbIE OKCHIbI H HIPOKCUDL.

Kucnorsl. Cocras. Knaccupukauus. Homenknarypa. ®usndeckue M XUMHYECKME CBONCTBA
KHCJIOT. BbITECHUTENBHBIN psil METAJLIOB.

Conu. Cocras. Knaccuduxauns. Homenxnarypa. ®usiueckue cBoiictsa conei. PactBopumocTs
coneii B Bozie. Xumuueckue cBocTsa coueit. Criocobsl nosyuenus coneit. Ipumenene coseil.

['eneTnyeckas cBA3b MEKIY OCHOBHBIMH KJIACCAMH HEOPTaHMUYECKHX COENMHEHHI,

BrIMyCKHUK Hay4uTCS:

—~ OMHUCBHIBATb  CBOMCTBA TBEPABIX, JKUIAKUX, Tra3000pasHbIX BEUIECTB, BBLIAENAA HX
CYLIECTBEHHBIE MPU3HAKH;



= XapaKTEpH30BaTb BELIECTBA 10 COCTABY, CTPOCHHIO W CBOKCTBAM, YCTAHABIMBATH
MPUAMHHO-CICNCTBEHHbIE CBA3HM MEKy HAHHBIMU XapAKTEPHCTHKAMH BELLEeCTBa;

~ PAaCKpBIBATL CMBIC] OCHOBHBIX XMMHYECKHX MOHSITHIi: aTOM, MOJIEKY/IA, XUMHYECKHii
SJIEMEHT, MPOCTOE BELUECTBO, CIIOKHOE BEUIECTEO, BAJEHTHOCT, HCTIONb3Ysl 3HAKOBYIO CHCTEMY XMMHH;

- H306pa>1<a'rb COCTaB MPOCTEHLIMX BEIECTB ¢ [OMOILBIO XHMHYECKHX (POpMy 1 CYLLHOCTb
XMMHYECKHX PEAKLHH C IOMOUIBIO XHMHUYECKHX YPaBHEHHI1;

~ BLIMHCIIATE  OTHOCHTENIbHYKO MOJNIKYISPHYIO M MOJPHYIO MACChl BELIECTB, a4 TAKIKE
MacCOBYO OJIF0O XHMUYECKOIO 3/IEMEHTA B COSMMHEHUSIX,

= CPaBHHBATD N0 COCTABY OKCH/IbI, OCHOBAHHS, KMCJIOTBI, COJIH,

- KJACCH(HUMPOBATL OKCHIBI I OCHOBAHUS 110 CBOHCTBAM, KHCJIOTHI H COH — 10 COCTaBy;

- OMHCBIBATE COCTAB, CBOWCTBA M 3HAYe€HHE (B MPHUPONE M MpPAKTHYECKON MEATEbHOCTH
HENOBEKa) MPOCTHIX BELIECTB — KUCIOPOMA, BOXOPOA,

- AlaBaTh  CPaBHUTEJIbHYIO XapPaKTEPUCTHUKY XHMMHYECKMX 3JIEMEHTOB M  BAKHENLIMX
COCNMHEHUH €CTECTBEHHBIX CeMEHCTB LIENIOUHBIX METAIIOB U IFAJIOTEHOB;

- N0JIb30BATHCs 1aOOPATOPHBIM 0GOPYIOBAHHEM M XMMUYECKOI NOCYIOI;

- NPOBOAHUTL HECJIOKHBIE XMMHYECKHE OMBITBI M HAOMIONEHUS 32 WM3MEHEHHSMH CRONCTE
BELIECTB B MPOLECCE MX MPEBPAIIEHUH, COOMIONATh NPABHITA TEXHHKH GE30MACHOCTH NPH MPOBEIEHNH
HaOIIONEHUIT U OIIBITOB;

- Pa3IN4aTh SKCIEPUMEHTANLHO KHCIIOTBI M LENOUH, MOJIb3YSsiCh HHANKATOPAMIL, OCO3HABAT
HEOOXOAMMOCTh cobmone st Mep Ge30MacHOCTH NPy OBPALLEHUH ¢ KHCTIOTAMH 1 LIE/I0YAMI.

BbInyCKHUK MOMyYHT BO3MOXKHOCTD HAYYHThCS:

- rPaMOTHO OOPAIIATLCS C BELIECTBAMH B [IOBCEIHEBHOM SKH3HH,

= OCO3HABaTh HEOOXOAMMOCTb COOMIONEHMs TIPABUIT HKOJIOTHYECKH GE30MaCHON0 MOBEIEH NS
B OKPY)KalOLIEH NPUPOIHOH cpere;

- MOHAMATL CMBICI ¥ HEOOXOIMMOCTb COOMNIONEHHMS MpPEANUCAHME, NpPeaaraemMsix B
HHCTPYKLMSAX MO UCHONBL30BAHMIO JIEKAPCTB, CPEICTB OBITOBON XUMHH M JIp.

- HCIOJIB30BaTh  MPHOOPETEHHBIE  KIOYEBBIE  KOMIETEHTHOCTH MpPH  BBINOJHEHHH
MCCJICAOBATENLCKHX MPOEKTOB M0 U3Y4eHHIO CBOMCTB, COCOOOB MOJyUeHNs U PaCTIO3HABAHHS BELLECTR,

- pa3BMBaTb KOMMYHHKATHBHYIO ~KOMIIETEHTHOCTb, HCMOJb3Ysl CPEACTBA YCTHOTO U
MUCbMEHHOTO OOLUEHS, NPOSIBATL NOTOBHOCTh K YBAXEHHIO MHOH TOUKHM 3DEHHS MpH obcyxaeHnm
PE3YJILTATOB BBIMOJHEHHOH PaboThI;

- OOBEKTMBHO ~OLIGHHBATH HMH(POPMALMIO O BEUIECTBAX M XHMHUYECKHX npoueccax,
KPUTHYECKH OTHOCHTBCS K TCEBAOHAay4HOH uHpOpMaLMK, HenoOpPOCOBECTHOI pekiiame, Kacarolecs
MCITONTb30BAHUS PA3INYHBIX BELIECTB.

Pasznen 3. [lepunoanuecknii 3aK0H 1 CTpoOeHHe aTOMA

IlepBonayanbHble MOMBITKM KIACCHQHKALMM XHMHYECKHX I1eMeHTOB. [loHATHe O rpymmax
CXONHBIX 3JIeMEHTOB. EcTecTBeHHbIE CeMeNCTBA IE/IOUHbIX METAINIOB M IaJIOreHOB. B1aropoamsle raso.

ITepnonuueckuii sakon JI. Y. Menneneesa. ITepronuueckas cucTeMa kak €CTECTBEHHO-HAydHas
KnacCHQUKALMs  XHMUYECKHX snementoB. Tabmuanas dopma npemcrabienus KmaccudpuKaLMn
XUMHUYEeCKHX 31eMeHTOB. CTpykTypa Tabnuuel «[lepuonndeckas cucremMa Xumuyeckux anementos J[, U.
Menneneesa» (koporkas ¢opma): A- u b-rpynmer, nepuonsl. PusMuecKkuii CMBICT TMOPSAKOBOTO
3JIEMEHTA, HOMEpa Meprojia, HoMepa rpynbl (A5 NEMeHTOB A-rpyiim).

Crpoenune atoma: spo u dneKkTpoHHast 06onouka. COCTaB aTOMHBIX SiAEp: MPOTOHBI M HEHTPOHBL.
M3oToner. 3apsn aTOMHOIO s1pa, MaccoBOe YHMCIO, OTHOCHTENbHAs aroMHas macca. COBpeMeHHas
(popMynHpOBKa MOHATHS KXHMHYECKHUH JIEMEHTY.

OnexrpoHHas 000J0UKa aTOMa: NOHATHE 00 IHEPreTHYECKOM YPOBHE (NMEKTPOHHOM CJIOE), €ro
EMKOCTH. 3arojiHEeHHe ONEKTPOHHBIX CIOEB y AaTOMOB 3JIEMEHTOB MEPBOTO—TPETHLErO MEPHONOB.
CospemeHHast pOpMyTHPOBKA NEPHOANYECKOTO 3aKOHA.

3Hauenue nepuopuueckoro saxona. Hayuneie poctikenus [, Y. MeHneneesa: ucnpabneHue
OTHOCHTEJIbHLIX aTOMHBIX MAacCC, NMPEICKA3aHHe CYLIECTBOBAHUA HEOTKPBITBIX JIEMEHTOB, NEpecTa-HOBKH
XHMHYECKHX 3JIEMEHTOB B MepHoar4eckoii cucreme. XKusub u aesitensuocts [, M. Menneneesa.
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Pasnen 4. Crpoenne BemecTsa. Xumuveckas cBssp

SIeKTPOOTPHLATENBHOCTS XUMHYECKHX 37eMeHTOB. OcHOBHbIE BHIBI  XUMHWueCkoil caszu:
KOBA/ICHTHAs  HENOMsIpHAS, KoBAaNeHTHAs MOJIsipHasl, uOHHAas. BanenTHOCTH SJIEMEHTOB B CBeTe
SNICKTPOHHOM Teopuu. CTeneHb okucIeH s Ipasuna onpenenenns cremeny OKHMC-JIEHUS 3]IEMEHTOB.

Bbinyckank nayuures:

= KIacCU(PULIMPOBaTh XUMUYECKIe SIEMCHTBI Ha METaJUIbl, HEMETAJLNbI, 3JIEMEHTBI, OKCHIBI
' THAPOKCHIBI KOTOPBIX aM(oTepHsl, 1 WHEPTHBIE 3MeMEHTBI (rasebl) ais OCO3HaHMs Ba)KHOCTH
YNOPANOYEHHOCTH HAYYHbIX 3HAHHIA;

- PACKPBIBATh CMBICH fiepuoanyeckoro 3akona J[. K. Menneneesa;

- OIMUCBIBATb W XapaKTEPH30BATh Tabiuunyio Gpopmy MEPHOAHYECKOH CHCTEMBI XHMHYECKHX
3JIEMEHTOB;

- XapaKTePHU30BATh COCTAB ATOMHBIX AACP M paclpeneNeHHe Yucia 3JIEKTPOHOB 10
JNICKTPOHHBIM CJIOAM aTOMOB XMMHYECKHX S/IEMEHTOB MAJIBIX NEPHOLOB MEPHOAUYECKON CHUCTEMBI, a
TAKKE KaJUsl, KaJIbLUA;

= PasinvaTe BHIBI XUMHYECKON CBS3H: HOHHYIO, KOBANICHTHYIO MOJISIPHYIO, KOBAJICHTHYI)
HETIOJSIPHYIO U METAJTHYECKYIO,

- M300paKaTh IJIEKTPOHHbBIE (bopmyser Bemects, O0PA30BAHHBIX XMMUYECKHUMH CBS3SMM
pasHoro Buza;

- BBISBIIATE 3aBUCMMOCTL CBOMCTB BELIECTBA OT CTPOCHHS €r0 KPHCTATHYECKOH pelnéTku
(MOHHOI, aTOMHOIA, MOJIEKYIISIPHOHA, METANTNYECKOIH),

= X4pAKTEPU30BATH XHUMHYECKHE 3JIEMEHTBl M MX COCNMHEHHSI HA OCHOBE MOJIOMKEHHS
JIEMEHTOB B IEPHOAMYECKOIT CHCTEME 1 0COBEHHOCTE] CTPOCHHsI UX aTOMOB;

= OIHCLIBATE OCHOBHBIC MPEANOCBUIKH OTKPBITHS . H. Menneneessim NIEPHOANYECKOrO
3aKOHA 1 MEPHOAMYIECKON CHUCTEMbI XHMUYECKHX 3IEMEHTOR M MHOTOOODPA3HYIO HAYYHYIO HESATENbHOCTE
Y4€HOrO;

- XdPAKTEPU3OBATL HAYYHOE W MHPOBO33PEHYECKOE 3HAUCHMUE NEPHOIHYECKOr0 3aKOHA U
MEPHOANYECKOH CUCTEMBI XUMHYECKHX 3IEMEHTOR H. U. Menneneesa;

= OCO3HAaBaTb HAYYHBIE OTKPBITHS Kak PE3YIETAT IUIMTENbHBIX HAOMOMEHHI, OIBITOB,
HAYYHOH MONEMHKH, MPEOIoeHHUs] TPYAHOCTEI U COMHEHHMI,

BbinycKHUK MONyYHT BO3MOXKHOCTD HAyYUTBCS

= OCO3HaBaTh 3HAYEHHE TEOPETHUYECKUX 3HAHMM IS NPAKTHYECKOH AESTENLHOCTH YeNOBeKa;

— OTHCBLIBATD H3y4EHHbIE 0OBEKTHI KAK CHCTEMBI, MIPUMEHSIS JIOPTHKY CHCTEMHOIO aHaIM3a;

= NPUMEHATD 3HAHUA O 3aKOHOMEPHOCTAX NEPUOHYECKOI CHCTEMBI XMUMHYECKHUX 3JIEMEHTOR
Anst OOBSCHEHUST M NPeBULEHHUS CBONHCTE KOHKPETHBIX BELIECTB;,

- Pa3sBHBaTh HH(OPMALHOHHYIO KOMIETEHTHOCTD MOCPENCTBOM yriiyOneHus: 3Hauuii o6
HCTOPHH CTAHOBJNICHHSI XUMHYECKO HayKH, €8 OCHOBHBIX MOHATUH, NMEPHOANYECKOrO 3aKOHA KAK OIHOIO
13 BOKHEHLIMX 3aKOHOB PUPOJIbL, @ TAKKE O COBPEMEHHbIX IOCTHIKEHHSAX HAYKHM U TEXHUKH.

9 kuace

Paspen 1. Knaceudpuranuns xumuueckux peakuui

Knaceudukauns xummuueckux PEaKUMH: PEaKUNH COCXUHEHMUS, Pa3IOKeHHUs, 3amelieHus, obmeHa.
OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakumn. OKHCIUTENb, BOCCTAHOBUTEND, MPOLECCHI OKUCIEHUS H
BoccraHosnenus. CocrasieHue ypaBHeHMA OKHCIHTENIbHO-BOCCTAHOBUTENBHBIX PEAKLMIl ¢ MOMOLIBIO
METO/1a 3JIEKTPOHHOIO HanaHca.

Tennosbie addexrsr xumnueckux peakumi. DK30TEPMUYECKHE U SHAOTEPMHUCCKHE peaxuuu.
Tepmoxumuueckue ypasrerns. Pacuérsr no TEPMOXHMHYECKUM yPaBHEHHSM. }

CKOpOCTb XMMHYECKUX peakiuii, DakTopel, BAMAKIIME HA CKOPOCTH XHMHUECKIX peaxuuii.
IlepsoHauanbHOE npencTaBneHne o KaTammse.

Pasnen 2. Xumnueckne peaxunn B Boanbix pacTBopax
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Crenenb muccoumamu. Peakunn HoHHOMO obmena. Yciosus Tevyenus peakuuii HoHHOrO o6MeHa 10
KOHIA, XMMHYECKHE CBOHCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COENMHEHHI B CBeTe MpeACTaBIeHMUIT

00 anmekTponuTHUECKOi AHCCOLIMALMM U OKHCIHTENbHO-BOCCTAHOBHTENbHBIX peakuuax. Iloustue o
TUIpOsIU3e coed.,

Beinycknuk Hayaures:

- OOBACHSATH CYTh XUMHUYECKHX TPOLIECCOB

= HA3BIBATD NPU3HAKK H YCIIOBHS IPOTEKAHUS XUMHUYECKHUX PEAKLIMIL:

= YCTaHaBIMBATDL NPUHAUIKHOCTh XUMHYECKOH peakuuu K OMNpEACNIEHHOMY THIY MO
ONHOMY M3 KJIACCH(UKALMOHHBIX NPU3HAKOB: 1) Mo AHCIly M COCTaBY MCXOLHBIX BEILECTB M MPOAYKTOB
peakuuu (peakuuu COemMHeHM, PAa3NIOKCHHs, 3aMCIUEHHS M OOMeHa); 2) MO BBINENCHHIO HIH
MOMIOWEHUIO TEMIIOThI (PeaKLHH SK30TEPMUYECKHE U SHAOTEPMHUYECKHUE); 3) MO M3MEHEHUIO CTerneHel
OKHCJICHUS XUMHUYECKHUX 2JIEMEHTOB (OKHCJ’IH'I‘eﬂbHO-BOCCTaHOBHTeJTbeIe pea}cmm);

- 1o o6paTHMOCTH mpoLecca (peakimu oOpaTnMble 1 HeOBpaTHMbIE);

= Ha3bIBATE (DAKTOPBI, BAUSIOLIME HA CKOPOCTH XMMHUYECKIX peakLuii;

= HA3bIBATH (DAKTOPBI, BIMSIOIINE HA CMELLEHUE XMMI9ECKOro paBHOBeCHS,

- COCTaBJIATL yPABHEHHs SJIEKTPOJMTHYECKOH AMCCOLHALINH KHCJIOT, 1LIEeJIoYeil, COoJiei;
MOJHBIE W COKPALICHHBIC HOHHBIE YPABHEHUs peakuui OOMEHa, YpaBHEHHS OKHCIMTENbHO-
BOCCTAHOBUTE/IbHBIX PEAKIIMIA,

- IPOrHO3MPOBAaTh MNPOAYKTbI XUMHUYECKUX Peakuuil 1o (bopmynam/Ha3BaHUSIM MCXOAHBIX
BCLUCCTB, ONPENICNATE MCXOAHDIE BEUIECTBA 110 OPMYNIaM/Ha3BAHNSAM IPORYKTOB peaxkumu;

== COCTAaBIIATE YPaBHEHHA PEAKLHMi, COOTBETCTBYIOIIMX MOCHEN0BATENbHOCTH («uernoukey)
MPEBPALIECHUH HEOPTAHUYECKHX BELLECTB PA3JINUHBIX KIACCOB!

- BLIABJATL B NPOLECCE SKCMEPHMEHTA NPH3HAKH, CBUIETENbCTBYIONME O NPOTEKAHUH
XHUMHUYECKOH pPeaKuuu;

- FOTOBUTE PACTBOPBI C ONPEAEIEHHOM MACCOBOM NONeH pacTBOPEHHOIO BelecTsa,

S ONPENCNATL XapaKTep CPEAbl BOAHBIX DPACTBOPOB KHCIOT M LIEJOYEH MO H3MEHEHHIO
OKPACKH WHIMKATOPOB;

- MPOBOINTDL KAYECTBEHHBIE PEAKLMM, MOATBEPXKAAIOUIME HANHYME B BOIHBIX PACTBODAX
BELIECTB OTHEJbHbIX KATHOHOB U aHHOHOB.

BbinyckHUK MONYYHT BO3SMOXHOCTb HAYYHTHCS:

- COCTAaBIIATH MOJIEKYJISIPHBIE H TI1OJIHBIE HMOHHBIE YPaBHEHH:A MO COKpaﬂléHHblM HOHHBIM
YPaBHEHHUSM,

= MPUBOAUTL MPHUMEPhI PEAKLMH, MOATBEP)KNAIOLINX CyLIECTBOBAHHE B3aHMOCBA3H MEKILY
OCHOBHBIMH KJlacCaMH HEOPraHu4YeCKHUX BELIECTB,

= MPOTHO3MPOBATE  PE3YILTATbl  BOSACHCTBHS  PasNMUHBIX  (DAKTOPOB HA  CKOPOCTH
XUMHYECKOH peakLuu,

= IPOrHO3MPOBATL  PE3YNLTAaThl  BO3ACHCTBHsI DPA3IUYHBIX  (HAKTOPOB HA  CMELLEHHE
XHUMHYECKOTO PABHOBECHS.

Pasnen 3. I'nniorennt

Hemerannsl. I'anorens. [lonokenne B NEPHOAMYECKON CHCTEME XHMHYECKHX 3JIEMEHTOB,
CTpoenne ux aromoB. Haxoxnenne B mpupome. Dusuueckue MW XHMHYECKME CBONHCTBA TallOreHOB.
CpaBHuTENIbHAS XaPAKTEPHCTHKA raioreHos. [lonyuenne 1 nMpUMeHEHHE raloreHoB, Xnop. dusnyeckue
W XUMHYeCKMe cBoWcTBa Xnopa. Ilpumenenue xsopa. Xmoposomopon @Dusuueckue CBOHCTRA.
Ionyuenne. Consnas kmcnora u eé comn. KauecTBeHHas peakuus Ha XJIOpun-noHbl. PacnozHasanme

XJIOPUIOB, OPOMUIOB, HOIMIOB.

Pasnen 4. Knuciopon u cepa
Kucnopon u cepa. [Tonoxenne B nepuoauyeckoil CUCTEME XMMHUYECKUX 3IEMEHTOR, CTPOEHHE X

aromoB. Cepa. Asnorporus cepbl. Pu3HYecKHe M XMMHYECKHE CBOiCTBA, HaxoxkueHue B pUpoze.
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IIpumenenue ceprl. Ceposomopox. CepoBonoponHas Kuciora u eé conm. KauecrBennas peakuus na
cynbua-uonsl. Oxcun cepui(IV). Dusnueckue u xummueckme coiicTpa. [Ipumenenne. Ceprucras
Knucjiora n e¢ comu. KayecTBeHHas peakuus Ha CynbpuT-uoHbL Okcun cepol(VI). Cepnas kucnora,
XuMuueckue cBoiicTBa pazbaBiIeHHON u KOHUEHTPUPOBAHHOH CEPHOI kuCoThl. KauecTsennas peakuus
Ha Ccynab(ar-HoHbEL XHMUYECKHe PCAKLIMM, JIeXKAIHE B OCHOBE MONYHEHHS CEPHOH KHCIOTBI B
npombiLieHHOCTH. [IpuMeReHne ceproii kucioThI.

Paznen 5. Asor u pocdpop

Asor u pocdop. Ionoxenue B MEPHOANYIECKOH CHCTEME XMMHUYECKUX 3]IEMEHTOB, CTPOEHHE HX
aTOMOB. A30T, (hM3HUECKNE U XUMHYECKUe CBOMCTBa, nosyeHue u npumenenue. Kpyrosopor asora s
npupone. AMmuak. Pusnueckre M XUMHYECKHE CBONCTBA aMMMaKa, monydeHue, npumenenue. Conu
AMMOHHSL. A30THAs KHMCJIOTA U €€ CBOMCTBA, OKMCIHMTENbHBIE CBONCTRA a30THOH kucnoThl. ITonyuenne
a30THOH KHMCJIOTEI B Jrabopatopun. Xumuyeckue peaKliuy, JeXalle B OCHOBE TONYYEHHs a30THOI
KHCJIOTBL B TIPOMBILINIEHHOCTH.  IIpuMeHenue a30oTHON kucnoTsl. CONM a30THOH KHCAOTBI H  MX
NpUMeHeHne. A30THbIE ynoOpeHus:.

®ocdop. Ammorponus docpopa. Du3HuECKME M XHMHUECKHE cBorictBa (ocdopa. Oxcun
docdopa(V). Dochopnas kucnora u eé conu. Dochopusie yrobpenus.

Pasznen 6. Yruepon u kpemuuii

Yrnepon u xpemuuit. TTonoxenue B NepHOAHYECKON CHCTEME XHMIYECKHX 3JIEMEHTOB, CTPOEHHE
uX aromoB. VYriepox., Annorponus yriepoma. DH3HUECKHE W XHMHYECKHE CBONCTBA yrepoza.
Ancopbuus. YrapHslii ras, cBoHcTBa M (BPH3HOJOMHMHECKOe NeHCTBHE Ha OpraHu3M. YIIEKHUC/IbIH ras.
YrombHast kuciora u eé comu. KauecTsenHas peakums Ha kapOoHar-uoHel. Kpyrosopor yriepona s
npupozne. Opranudeckue coenuteHus yrmepona. Kpemuuii. Oxcun kpemuuaA(IV). Kpemuuesas kuciora u
eé conu. Crexno. Ilement.

Pasnen 7. Meranambi

Merabr. ITonoxkeHne MeTanIoB B MEPHOANYECKONH CHCTEME XHMHYECKUX 9JIEMEHTOB, CTPOEHHE
uX aromoB. Meramndeckas cBasb. Pu3nyeckue CBOHCTBA METAWNOB. Pan aKTHBHOCTH METAILIOB
(971EKTPOXMMUYECKHH PAN HANPSKEHMH MeTaIoB). XUMHYECKHe CBOHCTBA MeTamios. OBLIHe cnocobms
nony4uerust metanno. CriaBel MeTaos,

[Ilenounpie merammbl. [TonoxkeHue mMENOUHBIX METAIOB B MEPHOIMYECKOH CHCTEME, CTPOEHHE UX
aromoB. Haxoxnenwe B mnpupome. @usuyeckine M XHMHYECKHE CBONHCTBA LIENOMHBIX METAJLIOB.
IIpumeHenne mMeJoYHBIX METAIOB H X COENMHEHHMIL.

[enounosemenbheie MeTamibl, [10N0%KeEHNE IIETOUHO3EMENBHBIX METAJIOB B NepPHOANYECKOH
CHCTeME, CTpoeHHe uX aroMoB. Haxoxknenue B mpupome. MarHuii u kanbuuil, uX BaxkHeilliue
CoenMHeHuUst. ZKECTKOCTb BOMIBI U CIIOCOOBI €€ YCTPaHEeHHS.

AmomiHuii.  Tlonoxkenne amoOMHHHS B TEPHUOAMYECKOH CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B npupone. @usnyeckue U XUMHYECKHE CBONCTBA AMIOMIHMS. [IpuMeHeHHe aNtOMUHMS.
AM}OTEPHOCTb OKCHIA W THAPOKCH/IA ATIOMUHMSL.

Keneso. Ilonoxkenne xeneza B mepuoanveckoil cucteme, crpoeHme ero atoma. HaxowneHue B
nprpose. Pu3MveCcKre U XMMHYECKHE CBOWCTBA Kejiesa. BakHelliue COeNMHEHHs IKeje3a: OKCH/Ibl,
ruppokcunet u conu xenesa(ll) u xenesa(Ill). Kavecrsennvlie peaxiyu Ha nossl Fe2+ u Fe3+,

Pasgen 8. Kparkuii 0630p BaskHelllunx opranuvecKux coeqnHeHmii

Ilpeamer opranuueckoit xumuu. HeopraHuueckue M OPraHMHMECKHE COEIHHEHHS. Yrnepon —
OcHOBa xH3HH Ha 3emiie. OcOOEHHOCTH CTPOEHHMS ATOMA YIIIEPOaa B OPraHUYECKHX COENMHEHUSX.

Yriesonpoponsl.  [Ipenenbrbie  (HACHILEHHbIE) YIIEBOMOPOABL. MeraH, 5TaH, npornaH —
NPOCTEHIIHE NPEACTABUTENH TPENeNbHbIX YIIEBOAOPOonoB. CTPyKTypHbIE (hopMysbl  YIIIEBOIOPOJIOB.
T'omonoruyeckuii pan npenespHbIx yrieBogoponos. Tomonorn. Pusnyeckie H XMMUUECKHE CBOICTBA
MPENEbHBIX YIIeBONOPOAoB. Peakunn ropenus v 3ameiueHns. HaxoxaeHue B NpUpoOe MpeesbHbIX
yriaesopoponos. [Ipumenenne merana.
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AUETHIIEHO BB pan HenpenenbHBIX YrieBonoponos.  Auernnen. CsolicTsa aleTHIIeHa.
[pumenenue anerusena,

IIpoussonnbie YIIEBOnoponos.  Kparkuit 0630p opranmueckx COCIMHEHHMH: ONHOATOMHBIE
CIIHPTBI (METAHOMN, 3TaHON), MHOTOATOMHbIE CIIUPTBI (3THIICHIIIMKOIb, TIMUEPHH), KapOOHOBBIE KUCHOTHI

(MypaBbuHas, YKCYCHas), CJIOKHbIE 3QUPBI, JKUPBI, YIAEBOILI (rmoko3a, caxaposa, Kpaxmaj, uemonosa)
AMHHOKUCIOTEIL, 6enku. Posb Gekor B OpraHusMe,

[Tonsrue o BBICOKOMOJIEKYJIIPHBIX BEIECTBAX. Crpyxrypa nomumepos: MOHOMED, ronumep,
CTPYKTYPHOE 3BEHO, CTENEeHb NOMMMepH3ALIHH. Honnstunen, nommnponunes, MOJMBUHUIIXIIOPH,

TemaTuueckoe IIAHHPOBAHHE

8 knacc
2 B
S | B TOM uncie
]
Ne Haumenosanue pasena = | ypo- | maGopatop- | konTpossnbre
n/n 2 | Ku Hble, IPAK- | paboThl, Te-
= THYUECKHE | CTHPOBAHHE H
= Tl
1 2 3 4 5 6
1 IlepBoHayaIbHble XUMHYECKHE TIOHSTHS 4] 35 3 1
2 Baxueiiue kmacew HEOPraHHYeCKUX 12 10 1 1
COEIMHEHHH
3 Ilepnonusyeckuit 3akoH u CTPOEHHE aTo- 6 6 0 0
Ma
4 Crpoenue Bewecrsa. Xumuueckas cessb 9 8 0 1 N
HUTOI'O: | 68 59 6 3
9 kaace
N @
S | B TOM uncie
=
Ne Hanmenonasue paineia Z | ypo- | naBoparop- | konrpoabube
n/o @ KH Hble, MPaK- | paboTel, Te-
8 THYECKHE | CTHpOBaHME M
R T.A.
1 2 3 4 5 6
1 Knaccndukaims xumuuecknx peakunii 6 5 1 0
2 XUMHYECKUE PEAKIIMH B BOHBIX pacTtBo- 6 1
pax
3 ["anorens 5 3 2 0
4 Kucnopon u cepa 8 4 3 I
5 Asot u docdop 9 7 2 0
6 Yraepon u kpeMuuii 9 6 2 1
7 Meramnibi 13 7 3 1
8 Kparkuit 0630p BakHeiimx oprasmye- 9 9 0 0
CKHMX COEIHHEHUH
HUTOI'O: | 68 47 17 4
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