2.2.2.16. Xumus

IlosicHuTeIbHAS 3aMIHCKA.

Paboyas nporpamma no xumu 115 ooyuatormuxcs 8-9 kmacco MBOY COILL Ne 11 pazpaboTtana
B COOTBCTCTBHHU C Tpe6OBaHI/ISIMI/I:

®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3osanuu B Poccuiickoit
denepauuny;

npukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxxaenun [opsnka
OpraHM3aly U OCYILECTBICHUS 00pa30BaTENIbHON JESITENbHOCTH 110 OCHOBHBIM
0011e00pa30BaTeIbHBIM IPOTPaMMaM — 00pa30BaTENbHBIM IPOTPAaMMaM HadaJIbHOTO
00111ero, OCHOBHOTO OOIIETO U CPEIHETo 00IIero 00pa3oBaHus»;

npukaza MunoOpHayku ot 17.12.2010 Ne 1897 «O6 yrBepxaeann @I'OC ocHOBHOTO
00111er0 00pa3oBaHUY;

CII 2.4.3648-20 «CaHuTapHO-311IEMUOJIOTHUECKHE TPEOOBaHUS K OPraHNU3alUIM
BOCITUTaHUS U 00y4eHUs, OT/IbIXa U 03/IOPOBJICHUS JETENH U MOJIOJIEKI», YTBEPIKIEHHBIX
MMOCTAaHOBJICHUEM TJIABHOTO CAaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urnennyeckre HOpMaTUBbI U TPEOOBAHUS K 0OECIIEUEHUIO
0e30macHOCTH ¥ (Uin) 6€3BPEAHOCTH TSl YeTloBeKa (DAKTOPOB CpeIbl OOUTAHHS,
YTBEPKIECHHBIX [IOCTAHOBJICHHEM TIJIaBHOTO CaHUTapHOro Bpada ot 28.01.2021 Ne 2;
KOHLIETIIUM TpernojaBaHus ydeOHoro mpeamera «XuMHs» B 00pa30BaTeIbHBIX
opranmzaiusix P®, peanusyromux OCHOBHbIE OOIIe00pa3oBaTeIbHbIE POrPAMMBI,
yTBepkAeHHOW pemenneM Kosutermm MunuctepctBa npocsenieHuss P® mpoTokon ot
3.12.2019r NeIIK- 4BH;

[Ipuka3z Munnpocsemenuss ot 20.05.2020 No 254 «O6 yrBepxkacHHH (eaepaTbHOTO
nepeyHsi y4eOHUKOB, JOMYIICHHBIX K HCIOJb30BAHUIO TMPH peaM3allid HMEIOIIHUX
rOCYy/IapCTBEHHYIO aKKpPEAWUTAIMI0 00pa30BaTEeNbHBIX MPOrpaMM HAyalbHOTO OOIIEro,
OCHOBHOT'O o0Or1ero, CpEIHEro o01ero 00pazoBaHHs OpraHu3aIusIMU,
OCYILIECTBISIOUIUMHU 00pa30BaTEIbHYIO JESTEIbHOCTh.

y4eOHOTO IJIaHa OCHOBHOTO 00IIeT0 00pa3oBaHusl, yTBEPKAEHHOTO npukazom MbOY
COII Ne 11 o1 30.08.2021 Ne31-0 «O BHECEHUU U3MEHEHUI B OCHOBHYIO
00pa3oBaTeNIbHYIO POTPAMMy OCHOBHOTO OOIIIET0 00pa30BaHUs»;

paboueii nporpammel Boctiutanuss MbOY COI Ne 11;

YMK T'abpuensu O. C., Octpoymona U. I'., Cnaakosa C. A. gy 8—9 kiaccos.

Jlst peanu3anuy nporpaMMbl UCIIONIB3YIOTCS Tocobus nu3 YMK:
1. ns nemarora:

yueOHUK «Xumus. 8 kiaacey, ydeOHUK «XuMus. 9 kiacey;

2. JIns oOy4daromuxcsi:

yueOHUK «Xumus. 8 Kiaacey, yueOHUK «XuMus. 9 kiacey;

Cpok peanuzanuy mporpaMMbl — JiBa rojia. B coOTBETCTBUU C y4eOHBIM IUIAHOM OCHOBHOTO
oburero o6pazoBanuss MBOY COILL Ne 11 Ha uzyuenue yue6HOro npeaMera « XuMus» B 8, 9-m
KJlaccax OTBOJIUTCS MO 2 yaca B Henento/68 daca B rof (34 yuebHbIx Henenn), Bcero 136 yacos.



HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamera.

Peanu3arust mporpaMMel 10 XUMUU B 8-9 X KJ1accax HalleJeHa Ha JOCTHKCHHUE 00yJatOIUMUCS
TpeX IPYII PE3YJIbTATOB: MPEIMETHBIX, METAPEIMETHBIX, TUYHOCTHBIX.
JINYHOCTHBIE Pe3yJIbTATHI:

BOCIIUTAHHUE POCCUICKOW IPakIAHCKON UICHTUYHOCTH: MTaTPUOTU3MA, YBAKEHHUS K
OTteyecTBy, MPOINIOMY U HACTOAIIEMY MHOTOHAIMOHAIBHOTO Hapoaa Poccun;
OCO3HAHHE CBOEH STHUYECKOW IPUHAJIEAKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIbTYPbI
CBOEro Hapo/ia, CBOEro Kpasi, OCHOB KyJIbTYpHOT'O Haciieaust HapoaoB Poccun u
YeJI0BEYECTBA; YCBOCHUE T'YMaHUCTHUUECKUX, IEMOKPATUYECKUX U TPAIULIUOHHBIX
LIEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUIICKOTO 00LIECTBA; BOCIIUTAHUE YyBCTBA
OTBETCTBEHHOCTH U J0Jra nepeq Poaunoi;

(hopMHpOBaHHE OTBETCTBEHHOI'O OTHOIIECHHUS K YUEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH
00yJaroIIMXcsi K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO0 HA OCHOBE MOTHBAIIUU K
00yUYEHUIO U O3HAHUIO, 0CO3HAHHOMY BBIOOPY U IOCTPOCHHUIO JabHENIIEH
WHIUBUAYaJIbHON TpaeKTOpHU 00pa3oBaHus Ha 0a3e OpUEHTUPOBKU B MUpe npodeccuii u
poQecCHOHANBHBIX MPEINOYTEHUH, C y4€TOM YCTOMUYMBBIX IO3HABATEIbHBIX HHTEPECOB,
a TaKke Ha OCHOBE (DOPMUPOBAHHUS YBAKUTEIBHOTO OTHOLIEHUSI K TPYY, Pa3BUTHUS
OTIbITA Y4aCTHUs B COLMAJILHO 3HAUMMOM TPY/IE;

(hopMHpOBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO U JOOPOKEIATEILHOIO OTHOIIIEHHS K
JPYroMy 4elloBeKY, €ro MHEHHIO, MUPOBO33PEHUIO0, KYJIbTYpE, S3bIKY, BEpE,
TPaKIaHCKOU MO3UIINH, K UICTOPUH, KYJIbTYPE, PEITUTHH, TPATUITUSAM, S3bIKaM,
LIEHHOCTAM HapoJ10B Poccuu 1 Hapo10B MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH UAJIOT
C APYTUMH JIFOJAbMH U JIOCTUTaTh B HEM B3aMMOIIOHUMAHMUS;

OCBOEHHE COLIMATILHBIX HOPM, MTPaBHJI OBEIECHUS, posiel U (opM COLMaIbHON )KU3HU B
IpyIIax ¥ cooOIecTBaX, BKIII0Yask B3pOCIbIE U COLMaIbHbIE COOOIIECTBA; y4acTHE B
IIKOJIBHOM CaMOYIPaBJICHUU U OOLIECTBEHHOM KM3HH B MpeesiaX BO3PACTHBIX
KOMIIETEHIIUI C Y4ETOM PErHOHAIBHBIX, STHOKYJIbTYPHBIX, COUATIBHBIX U
SKOHOMMUYECKUX 0COOEHHOCTEH;

pa3BUTHE MOPAIHHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELICHHH MOPaJIbHBIX MpoOeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, POPMUPOBAHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIECHHUS K COOCTBEHHBIM IOCTYIIKAM;
(hopMHpOBaHKE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMM, JIETBMH CTApUIEr0 U MJIAJIILIEr0 BO3pacTa, B3pOCIbIMU B IPOLECCe
00pa3oBaTeNIbHOM, 00LIECTBEHHO MOJIE3HOH, YueOHO-HCCIe10BATENbCKOM, TBOPUECKOM 1
JPYTUX BUAOB JI€ATEIbHOCTH;

(hopMHpOBaHKE IEHHOCTHU 3I0POBOTO U O€30MacHOT0 00pasa KU3HH; YCBOCHUE MTPABHII
WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOrO MOBEACHUS B UPE3BhIYAHBIX
CUTYALMSIX, YTPOKAKOUIUX )KU3HU U 3J0POBBIO JIFOJIEH, ITPaBUJI IIOBEICHUS HA TPAHCIIOPTE
Y Ha JOpOTax;

MeTtanpeaMeTHbIe pe3yJabTAThI:

. OBJIAZICHUE HAaBBIKAMH CAMOCTOSITEIBHOIO NpUOOpETEeHUs HOBBIX 3HAHMH,
OpraHu3aluy y4eOHOM NesTeIbHOCTH, TTOCTAHOBKY IIeJieH, TIIaHUPOBAHUS, CAMOKOHTPOJIS
U OLEHKM pe3yabTaTOB CBOEU [JEATEIbHOCTH; YMEHHMEM IIPEABUACTb BO3MOXKHBIC
pe3ynbTaThl CBOUX ACHCTBUM;

. NOHMMaHHE pa3IUYMil MeXay HCXOTHBIMU (DaKTaMH M TUIIOTE3aMHU Uil HX
OOBSICHEHUS,, TEOPETHMYECKMMHM MOJENISIMH U pealbHbIMH OOBEKTaMH; OBJIAJCHUE
YHUBEPCAJIbHBIMU y4eOHBIMU JEHCTBHSIMH Ha TMpHMeEpax THIOTe3 Uil OOBsSCHEHHUS
U3BECTHBIX (DAKTOB M IKCIIEPUMEHTAILHON MPOBEPKU BBIABUTAEMBIX THIIOTE3, pa3pabOTKH
TEOPETUYECKUX MOJIEJIEH IPOLECCOB WIH SBICHUMN;

. (dopMupoBaHMe YMEHHUH BOCIPHHUMATh, IepepadaThIBaTh M  MPEIbIBIATH
nHpOpMAIMIO B CJIOBECHOH, 00pa3HOW, CHMBOJMYECKOH (QopMax, aHAIW3UPOBATh H
nepepadaTbIBaTh MOJYYEHHYIO HH(POPMAIIUIO B COOTBETCTBHHU C OCTaBICHHBIMH 33jauaMH,
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BBIJICJIATh OCHOBHOE COJIEp)KaHWE IPOYUTAHHOTO TEKCTa, HAXOAWUTh B HEM OTBETHI Ha
MIOCTaBJICHHBIE BOTIPOCHI U M3J1araTh €ro;

o MPUOOpPETEHUE OIBITA CAMOCTOSTEIILHOTO IMOUCKA, aHAIH3a U 0TO0pa HHPOPMAITUN
C UCIOJIb30BAHUEM PA3IMYHBIX UCTOUHMKOB U HOBBIX MH(POPMALMOHHBIX TEXHOJOTUH IS
peleHus mo3HaBaTeIbHbIX 33134,

. pa3BUTHE MOHOJIOTMYECKOM M JHAIOTMYECKOW pEYd, YMEHUH BBIPAXKaTh CBOU
MBICTIHI U CHOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, MOHHUMATh €ro TOYKY 3pEHHS,
MPU3HABATH IPABO JPYroro YeJIOBeKa Ha HHOE MHEHUE,

. OCBOCHHME TIPUEMOB JICCTBHI B HECTAaHIAPTHBIX CHUTYalUSX, OBJIAJICHUE
SBPUCTUYECKUMH METOJIAMU PEIICHUS TPOOIIeM;
. dbopmupoBaHre yMeHHI paboOTaTh B TPyNNe C BBIMOJIHEHUEM Pa3IUYHBIX

COITMAIBHBIX POJICH, TPEACTABISATh U OTCTAMBAaTh CBOU B3IJISABI U YOCKJICHUS, BECTH
JTIUCKYCCHIO.

. 3HaHMUSI O TIPUPOJE BAXKHEHIINX (PU3MUYECKUX SIBICHUHM OKPYXKAlOIIEero Mupa H
MMOHMMaHHEe cMbIcia (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUYEHHBIX SIBJICHUM;
o YMEHUS I0JIb30BAaThCA METOJAAMH HAY4YHOTO MCCIICOBAHUsS SBJIICHUU IPUPOJIBI,

MPOBOJUTH HAOIOJIEHUS, IJIAHUPOBAaTh U BBHIMOJHATH SKCIEPUMEHTHI, 00pabaThIBaTh
pe3ynbTaThl HU3MEPEHUH, MPEACTaBIATh PE3YJIbTAaThl MU3MEPEHUH C TOMOINBIO TaOJIHIL,
rpa¢ukoB u Gopmys, oOHAPYKUBATH 3aBUCUMOCTH MEXIy (U3HMUYECKUMHU BEITMYMHAMM,
OOBSACHATh TOJNY4YEHHbIE pE3yidbTaTbl U JeNaThb BBIBOJBI, OILIEHWBATh T'PAHHUIIBI
MIOTPEITHOCTEN pe3yabTaTOB U3MEPEHHI;

o YMEHUSI TIPUMEHATh TEOPETHYECKHE 3HAHWS MO (U3MKE Ha TMPaAKTUKE, pPeliaTh
(buznyeckue 3aJaun Ha IPUMEHEHHUE TIOTYYCHHbBIX 3HAHUI;
o YMEHHUSI U HaBBIKM PUMEHEHHUSI TOJTy4YECHHBIX 3HAaHUM JU11 00BbSICHEHUS IPUHIIUIIOB

JNEUCTBUSA BAKHEUIIUX TEXHUYECKUX YCTPOWCTB, pEIICHUS MNPAKTUYECKUX 3a7ad
MOBCETHEBHOM KU3HHU, oOecredyeHus O€30MacHOCTH CBOEH JKM3HHM, PalMOHAIBLHOTO
MIPUPO/IOIIOJIE30BAHUS U OXPAaHbl OKPYXKAIOIIEH Cpe/ibl;

o (dhopmupoBanue yOexJeHHUS B 3aKOHOMEpPHOU CBA3M M MO3HABAEMOCTH SIBJICHUU
MPUPObI, OOBEKTUBHOCTH HAYYHOTO 3HAHUS, BBHICOKOW ILIEHHOCTH HayKH B Pa3BUTUU
MaTepUaIbHON U JyXOBHOM KYJIBTYPHI JIOJICH;

o pa3BUTHE TEOPETUYECKOIO MBIILICHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHIA
yCTaHaBIUBaTh (DAaKThbl, pa3Iu4aTh MPUUMHBI U CIEICTBUS, CTPOUTH MOJEIU U BBIIBUTaTh
TUNOTE3bl, OTBHICKUBATh W (POPMYIMPOBATH JI0KA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3,
BBIBOJUTD U3 IKCIIEPUMEHTAIbHBIX (JAKTOB U TEOPETHUECKUX MOIeel (U3NYECKUE 3aKOHBI;

. KOMMYHHUKATUBHbIC YMEHHsI JOKIIJbIBATh O PE3yJbTaTax CBOErO HCCIIECIOBAHMUS,
y4acTBOBaTh B JHUCKYCCHHM, KpaTKO M TOYHO OTBEYAaThb Ha BOMPOCHI, MCIOJIb30BAThH
CIPAaBOYHYIO JIUTEPATypy U APYrue UCTOUYHUKUA UHPOPMAIIUH.

IIpenmeTHble pe3yabTaThI:

(opMupoBaHHE NEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHbBIX MIPEJCTABICHUNA O BEIIECTBAX,
UX IPEBpAILEHUSIX U PAKTHUECKOM IIPUMEHEHHUHN; OBJIaZICHUE MOHATUHHBIM anapaTom U
CHUMBOJIMUECKUM SI3BIKOM XUMMUU;

0CO3HaHME OOBEKTHMBHOM 3HAUYMMOCTH OCHOB XMMHUYECKOH HayKd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKHUX IIPEBpAIlCHUN HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB KaK OCHOBbI MHOTHX SIBJICHUH >KUBOM M HEXHUBOH MPUPOIbI;
yri1yOJeHne NpeCcTaBiIeHui 0 MaTepHabHOM €IMHCTBE MUPA;

OBJIaZICHUE OCHOBAaMM XUMHUYECKOW TI'PAaMOTHOCTH: CHOCOOHOCTBIO aHAIW3UPOBATh U
OOBEKTHBHO OILIEHUBAaTh >KU3HCHHbIE CHUTYallMHM, CBS3aHHbIE C XHUMHEW, HaBBIKAMHU
6e30macHoro oOpaleHust ¢ BEUIeCTBaMH, HCIOJIb3YeMBbIMH B TOBCEAHEBHOM >KM3HU;
YMEHHUEM aHAJIU3UPOBATh U IJIAHUPOBATH HKOJIOTUYECKU O€3011acHOE MOBEJICHHE B IIEIAX
COXPAHEHHS 3/I0pPOBbS U OKPYKAIOLIEN CPEbl;



e (opMupOoBaHHE YMEHHH YCTAHABIMBATh CBS3M MEXIY peaJbHO HAOIIOAaeMBbIMU
XUMUYECKUMHU SIBJICHUSMHU M IPOLECCAMU, MPOUCXOISAIIMMUA B MHUKPOMHpPE, OOBSICHSITDH
MPUYMHBI MHOTOOOpPa3Hs BELIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHUS, a
TaKXe 3aBHCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;
e [puOOpEeTeHHE ONbITa HKCIOJB30BAHMUS PA3IUYHBIX METOJOB HW3YYCHHS BEIIECTB:
HAOIOIEHUST 32 MX MPEBPAIICHUSMHU TPH IPOBEICHUN HECIOXHBIX XHUMHUYECKUX
9KCIEPUMEHTOB C UCIOJIb30BAaHUEM JIADOPATOPHOIr0 00OPYI0BAaHUS U IPUOOPOB;
e (dopMupOBaHHE TMPEICTABICHUH O 3HAYCHWHM XUMHUYECKOH HAyKd B pEIICHUH
COBPEMEHHBIX IKOJIOTUYECKUX MTPOOIIEM, B TOM YHCIIE B IPEIOTBPAIICHIUH TEXHOTEHHBIX H
HKOJIOTUIECKUX KaTacTpod;
BbInycKHHK HAYYUTCH:

® XapaKTepHU30BaTh OCHOBHBIE METOJbl TO3HAHUS: HAONIOJCHWE, W3MEpEHue,
OKCTIEPUMEHT;

® OIMCHIBaTh CBOWCTBA TBEPABIX, XKHUIKUX, Tra3000pa3HBIX BEIIECTB, BBIACTAS UX
CYIIECTBEHHBIE TIPU3HAKH;

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHITHH «aTOM», «MOJEKYIIa»,
«XMMHUYECKHHA 3JEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJCHTHOCTHY,
«XHUMHYECKas PEaKIHs», HCIOIb3Ys 3HAKOBYIO CUCTEMY XUMHH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHH;
pa3nuyaTth XUMAYECKHE U (PU3HUECKHE SBIICHHS,
Ha3bIBaTh XUMUYECKUE DJICMEHTHI,
OIpeNeNATh COCTaB BELIECTB 10 UX (hopMymnam;
OIpeNeNATh BAJIGHTHOCTh aTOMA AJIEMEHTA B COSINHEHHUSAX;
OIpENeNATh TUIl XUMUYECKUX PEAKLINN;
Ha3bIBaTh IPU3HAKU U YCIOBHSI IPOTEKAHUSI XUMUYECKUX PEaKIIHiA;
BBISBJIATh IPU3HAKU, CBHUJIETEIBCTBYIOIIME O NMPOTEKAaHUHM XMMUYECKON pEeaKkLUU MpU
BBITIOJTHEHUM XMMHUYECKOTO OIIBITA;

® COCTaBJIATh POPMYJIbI OMHAPHBIX COEUHEHUN;

® COCTaBJIATh YPaBHEHMsI XMMUYECKUX PEaKIHii;

e cobmroaaTh npaBuia 6e30macHoi paboThI IPU MPOBEICHUH OIBITOB;

® [10J1b30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U NOCYAOMH;

® BBIYHCIATb OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

® BBIYHCIATH MACCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTa 110 (popMyJsie COeIMHEHMUS;

® BBIYHCIATH KOJMYECTBO, 00bEM MJIM Maccy BEIIECTBa 110 KOJIUYECTBY, 00bEMY, Macce
peareHToB WU MPOYKTOB peaKiiH;

® XapaKTepHU30BaTh PU3NYECKUE U XMMUYECKHE CBOMCTBA POCTHIX BEIECTB: KUCIOPOIa
U BOJIOPO/JIa;
[0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO;
pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOJOPO;
pacKpbIBaTh CMBICI 3aKOHA ABOTapo;
pacKphIBaTh CMBICH MOHATUH «TEMIOBOH 3((EKT peakium», «MOJSPHBIH 00beM»;
XapakTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA BOJIBI;
PacKphIBaTh CMBICI MOHATHUS «PACTBOPY;
BBIUMCIIATH MacCOBYIO JOJII0 pACTBOPEHHOTO BEIIECTBA B PaCTBOPE;
MIPUTOTOBIISATH PACTBOPHI C ONPEIEIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCAMHEHUS U3YUYE€HHBIX KJIACCOB HEOPraHMUECKUX BEIECTB;

® XapakTepus3oBaTh (U3NYECKHE U XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYeCKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

® OIpeaeNsATh MPUHAUIEKHOCTh BELIECTB K ONPEIEIEHHOMY KJIacCy COeIMHEHHIA;
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® COCTaBIATh (OPMYJIBI HEOPTAHUIECKUX COCTUHEHUH H3yYCHHBIX KIIACCOB;

® [IPOBOJIUTH OIBITHI, MOATBEPKIAIONINE XUMHYECKHUE CBONCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

® DPacro3HaBATh OIMBITHBIM ITyTEM PACTBOPHI KUCJIOT U HIEIOYEH M0 U3MEHEHHUIO OKPAacKu
WHJIUKATOPA;

® XapaKTepHU30BaATh B3aUMOCBS3b MEXKIY KJIaCCAaMU HEOPTaHUYECKUX COCTUHEHU;

e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneena;

e OOBACHATH (UBUYECKUH CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XHMHYECKOTO
3JIEMEHTa, HOMEPOB T'PYMIIbI U Iepuoja B nepuoanyeckoit cucreme .M. Menneneena;

e OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOCHHS aTOMOB, CBOWCTB JJIEMEHTOB B
npezesax MajblX EPUOJIOB U TJIABHBIX MOTPYIIIT;

® XapaKTepHU30BaTh XUMHUYECKUE AJIEMEHTHI (OT BOJAOpPOJA JO KalbllUs) HA OCHOBE HX
MoJIoXKeHUs B nepuoanueckoit cucreme J[.M. MenneneeBa u 0coOeHHOCTEH CTPOEHUS UX aTOMOB;

® COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB TIEPBBIX 20) 37IEMEHTOB MEPUOIUUECKON CUCTEMBI
.. Mennaeneena;

® DPaCKpBIBaTh CMBICH MOHATUN: «XUMHUUECKAs CBA3bY, «IJIEKTPOOTPHUIIATEIIHHOCTDY;

® XapaKTepu30BaTh 3aBUCUMOCTh  (DU3MYECKUX CBOWCTB  BEMIECTB OT  THUIIA
KPUCTAJUTMYECKOM PEIIETKH;

® ONpPEAEISATh BUI XUMHUYECKON CBSA3M B HEOPTAaHUIECKUX COCTUHEHUSX;

® u300pakaTh CXEMBbI CTPOCHHUS MOJIEKYNI BEIIECTB, 0Opa30BaHHBIX Pa3HBIMH BUIAMU
XUMHYECKHUX CBSI3EH;

® pacKpbplBaTh CMBICI [OHSATUH «HOH», «KAaTHOH», «AaHHOH», «AJIEKTPOJUTHD,
«HEDJIEKTPOJIUTBDY, «QJIEKTPOJUTAYECKAS TUCCOLUALINS, KOKUCIUTENbY, «CTENEHb OKUCICHUS
«BOCCTAaHOBUTEIbY, «OKHUCIICHHE), «BOCCTAHOBIICHUEY;

® OIpENENsATh CTENIEHb OKUCIEHHS aTOMa JIEMEHTA B COCIUHEHNH;

® DPacKpbIBaTh CMBICI TEOPHH IEKTPOJIUTHUECKON TUCCOLUALINY;

® COCTaBJISATh YPABHEHUS AIEKTPOJTUTUUECKON AUCCOIMALIMM KUCIIOT, MIEJI0YEH, COJeH;

e OOBSCHATH CYIIHOCTh IIpoLlecca DJIEKTPOJIUTHYECKON IUCCOLMAIMM M PeaKiuui
HOHHOI'0 0OMEHa;

® COCTaBJISITh MOJHBIEC U COKPAIICHHbIE HOHHBIE YPaBHEHUS PeaKkIMi 0OMeHa;

e OMNpeAensTh BO3MOKHOCTb MPOTEKAHUSI peaKuii HOHHOTO 0OMEHa;

® I[IPOBOJIUTH PEAKILINH, IOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILIECTB;
OIIPENENATh OKUCIUTENb U BOCCTAHOBUTEIID;
COCTaBJISITh YPABHEHUS OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIU;
Ha3bIBaTh ()aKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOUN peaKinu;
KJIaCCU(PUIIMPOBATH XUMUUYECKUE PEAKIIUU 110 PA3TMYHBIM IPU3HAKAM;
XapaKTEepU30BaTh B3aWMOCBS3b MEXKIYy COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU
HEMETAJUIOB;

® TIPOBOJUTH OMBITHI MO MOJYYEHHUIO, COOMPAHUIO M H3YYCHHIO XUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;

® pAacCIO3HaBaTh OMBITHBIM MyTEM T'a3000pa3HbIE BEIIECTBA: YIIICKUCIBIN T'a3 U aMMUAK;

® XapaKTepHU30BATh B3aUMOCBS3b MEXK]ly COCTABOM, CTPOEHHUEM U CBOMCTBAMHU METAIIIOB;

e Ha3bIBaTh OpraHMYECKHE BEIIeCTBa MO WX (opmyle: MeTaH, 3TaH, STHIIEH, METaHOI,
9TaHOJ, TJIMLEPUH, YKCYCHas KHCIOTa, aMUHOYKCYCHAas KHUCJIOTa, CTEapuHOBas KHCIIOTA,
OJICMHOBAsI KUCJIOTA, IJII0K034;

® OIICHUBATH BJIUSHUE XMMHUUYECKOTO 3arpsi3HEHUsI OKpYXKalolled cpelpl HAa OPraHu3M
YEJI0BEKa;

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM KU3HU

® ONpeleNsiTh BO3MOXXHOCTb MPOTEKAHUSI PEAKIUN HEKOTOPbIX IMpeJICTaBUTENEH
OpPraHMYECKUX BELIECTB C KMUCIOPOJIOM, BOJIOPOJIOM, METAJIJIaMHU, OCHOBAHUSIMU, TaJIOT€HAMH.
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BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYHUThCS:

® BLIABUI'aTb W MPOBCPATH ISKCICPHUMCHTAJIILBHO THIIOTE3bI O XUMHWYCCKUX CBOMCTBaAx
BEII[ECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUYECKUE PEAKIIHH,
0 XapakTepe U MPOAYKTaX PA3IUYHbIX XUMHUUYECKUX PEAKLIU;

® XapaKTepu30BaTh BEIIECTBA 10 COCTaBYy, CTPOEHHUIO U CBOMCTBaM, YCTaHaBJIUBATb
MPUYHUHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

® COCTAaBJIAATb MOJICKYJIAPHBIC U ITOJHBIC HOHHBIC YPABHCHUSA 110 COKPAIICHHBIM MOHHBIM
YPaBHEHHUSM;

® JIPOIrHO3HMPOBATH CIIOCOOHOCTD BCIICCTBA IPOSABJIATH OKHCIIUTCIIbHBIC NI
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C Y4E€TOM CTEIEHEH OKHCJICHUS DJIEMEHTOB, BXOJSIIMX B €ro
COCTaB;

® COCTaBJIATH YpaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIUX II0CJIE€A0BATCIBHOCTU
npeBpameHHﬁ HCOPTaHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIIACCOB;

® BLIABHUI'aTb U HNPOBCPATH SKCICPUMCEHTAJIBHO THUIIOTE3bI O PE3YJIbTaTax BOSH@ﬁCTBHﬂ
pa3nuyYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTHU XUMHUUYECKOH peaKkiuu;

® HCIIOJIb30BAaTh HpI/IO6peT€HHBI€ SHAaHUA U1 OKOJOTMYCCKU I'paMOTHOT'O IMOBCACHHUSA B
OKpY»Karollen cpene;

® HCIIOJIb30BAaTh HpI/IO6peTeHHI)Ie KIIFOUYCBBIC KOMIICTCHIIWMHA IIPH BBIMIOJIHEHUH ITPOCKTOB
U y4yeOHO-UCCIIEZOBATENbCKUX 3a/ad 10 U3YYEHUIO CBOMCTB, CHNOCOOOB TMOJIydE€HUS U
pacro3HaBaHUs BEIECTB;

e OOBEKTHBHO OLICHUBATH I/IH(l)OpMaHI/II-O 0 BEHICCTBAaX U XUMHUYCCKUX IMPOUICCCAX;

® KPUTHUYECKH OTHOCHUTHCS K IMICEBAOHAYIHOU HH(POpPMAINH, HETOOPOCOBECTHOM peKIamMme
B CPE/ICTBAaX MAacCOBOM MH(pOpMAIINH;

® OCO3HABAaTh 3HAYCHHE TEOPETUUYECKHX 3HAHUN 1O XUMHUU IS MPAKTHUYECKON
JeSITeIbHOCTH YEJIOBEKa;

® Co3/7aBaThb MOJENIM U CXEMbl AJs peuieHus y4eOHbIX W IO03HaBaTEIbHBIX 3a/ay;
MOHUMAaTh HEOOXOJUMOCTh COOJNIIOIEHUS MpPEANUCaHHM, MpeasaraéMblX B HMHCTPYKLUHUAX IO
WCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.

Conep:xaHue TeM y4eOHOI0 npeaMeTa.
HauyajbHbIe IOHATHS M 3aKOHbLI XHMHH.

Tena m BemectBa. CBOWMCTBa BEIIECTB. JTaJOHHBIE (PU3UUYECKHE CBOMCTBA BEIICCTB.
Marepuanbsl 1 MaTepuaioBeeHue. Posib XUMUM B )KM3HH COBPEMEHHOTO 001IecTBa. OTHOIICHHE
oO1ecTBa K XUMHH: XeMOouius u xemopoOous.

Metoasl m3ydenus xumud. HaOmronmenue. DkcrepuMeHT. MogenupoBanue. Mojenu
MaTepHuaIbHbIC U 3HAKOBHIC UJIM CUMBOJIbHBIC.

lasel. XKumakxoctu. TBépapie BemiecTBa. B3amMmHbIC mepexoibl MEXAY arperaTHbIMU
COCTOSTHUSIMU BEIIECTBA: BO3rOHKa (CyOnuManus) U 1ecyoiuManus, KOHISH Al s U UCTIapeHue,
KPUCTAJUTM3AlNS | TJIaBJICHUE.

®usnueckue aBieHus. YnucTele BelecTBa U CMeCU. | OMOTE€HHBIE U T€TEPOre€HHBIE CMECH.
Cmecu TazooOpasHble, kuakue U TBEpAbIe. CrOCOOBI pa3jielieHHus CMECEH: NeperoHka, Wiu
TUCTWIULSIIMS,  OTCTaMBaHue,  (UIbTpOBaHHWE, KPHCTAJUIM3AlMs  WJIM  BBIIAPUBAHHE.
Xpowmarorpadus. [Ipumenenue 3Tux cnocoOOB B 1aOOPATOPHOM MpPaKTHKE, HA TIPOU3BOJICTBE U B
OBITY.

XUMUYECKHE DJIEMEHTBhl. ATOMBI W MOJIEKYJbl. [IpocThie W ClIOKHBIE BEIECTBA.
Annotponus Ha npumepe kuciaopoaa. OCHOBHbBIE TOJIOKEHUS AaTOMHO - MOJIEKYJISIPHOTO YYEHUSI.
Honbl. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUSI.

3Haky (CUMBOJIBI) XUMHUYECKHX dJleMeHTOB. WHbopmaius, KOTOpYyHO HECyT 3HaKd
XUMHUUYECKHUX OJJIEMEHTOB. OTHMOJIOTHS Ha3BaHUNW HEKOTOPHIX XHUMHUYECKHUX DJIEMEHTOB.
[Tepuomuueckast Tabnuia xumudeckux snemeHToB [|. M. MenneneeBa: KOpPOTKOEPUOIHBIN U
JUIMHHOTIEPUOIHBIN BapuaHThL. [leprop! u rpymnmel. ['TaBHas v moO0YHAas MOATPYIIIBL, WU A- U
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Bb-rpynnsl. OTHOCHTENBHASA aTOMHAs Macca.

Xumuueckue ¢dopmynsl. UHaekcsl u kodhduimenTsl. OTHOCUTETbHAS MOJEKYJISpHAS
Macca. MaccoBast 10JisT XUMHYECKOTO 3JIeMEeHTa B coenHeHuu. MHpopmMaius, KOTOPY0 HECYT
XUMUYECKUE (HOpMYIIbI.

Banentnocts. CtpykTypHble (GopMysibl. XHUMHYECKHE D3JIEMEHTHI C TOCTOSIHHOM H
MEPEMEHHON BaJIEHTHOCTHIO. BBIBOA (opMyinbl coearHEeHUs 1O BalieHTHOCTH. OmpejaeneHue
BAJICHTHOCTH XHMMUYECKOTO »djemMeHTa 1o ¢opmyne BemectBa. CoCTaBleHHE Ha3BaHUU
COCIMHEHUH, COCTOSIINX U3 JIBYX XUMHYECKUX JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.

Xumuueckue peakinuu. PeareHTsl W NpoaykThl peakiuu. [Ipu3HaKu XUMHUECKHX
peakuuii. YCIoBUsS MX MPOTEKAaHUS W TMpeKparieHus. Peakiuu ropeHus. DK30TepMUYECKUE U
SHIOTEPMHUUECKHUE PEAKITUH.

3aK0oH COXpaHEHUsI MacChl BEIIECTB. XUMHUUYECKHe ypaBHEHUs. COCTaBICHNE XUMUUECKHUX
ypaBHeHu. UHpOpMaILus, KOTOPYO HECET XMMUYECKOE YpaBHEHHUE.

Knaccudukanus XuMuueckux peakiui 1Mo COCTaBY M YUCIY PEareHTOB M MPOJYKTOB.
Tumnbl XUMUYECKUX peakiuid. Peakuuu coenWHEHUs, pa3JIoXKEHUs, 3aMeIleHUs U OOMeHa.
KaranusaTtops! u kaTanus.

BaxHeiilue npeacTaBuTeid HeOpraHuyeckux Beuecrs. KosimyecTBeHHbIe OTHOIICHUS
B XHMHH.

CocraB Bo3nyxa. [lonsarue 00 00BEMHOM /10JI€ OMIIOHEHTA TIPUPOIHON Ta30BOM CMECH
— Bo3ayxa. Pacu€r 00b€Ma KOMITIOHEHTA ra30BOM CMECH T10 €r0 00BEMHOM J10JI€ M1 HA0OOPOT.

Kucnopon. O3zon. Ilomyduenme kuciaopoma. CoOupaHwe W pacliO3HaBaHHE KHCIIOPOJA.
XHUMHUYECKUE CBOMCTBA KUCIOPOA: B3aUMOJICUCTBUE C METAJJIaMU, HEMETAJIJIAMU U CIIOKHBIMHU
BeniectBamu. [IpuMenenue kuciaopoaa. KpyroBopot Kuciopoia B mpupoe.

Oxkcunpl. OOpa3oBaHKe HA3BaHUM OKCHIOB 10 UX hopmyrnam. CoctaBieHue GopMys OKCHIOB
1o uX Ha3BaHMAM. [IpencTaBuTeny OKCUAOB: BOJA U YIIIEKUCIbIA ra3, HerameéHas U3BeCTb.

Bopopon B mpupone. @usnyeckrue U XMMHUYECKHE CBOMCTBA BOJAOPOJA, €r0 MOJIYYEHUE U
MPUMEHEHHE.

Kucnotsl, ux cocraB u knaccudukanus. Maaukatopsl. Tabnuiia pacTBOPUMOCTH.
CouisiHast U cepHasi KUCJIOThI, KX CBOMCTBA U MPUMEHEHHUE.

Conu, ux coctaB M Ha3BaHus. PacTtBopuMocTh coneid B Boje. [IpencraBurenu coieid:
XJIOpU HaTpus, KapOoHaT HaTpus, hocdar Kambius.

[Tocrosinnas ABoranpo. KomuuectBo BemectBa. Mosib. MonsipHass macca. KpartHbie
€IMHULIBI U3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUIMMOJb M KWJIOMOJb, MUJUIUMOJISIpHAS U
KUJIOMOJISIPHAs: MacChl BEIIECTBA.

Pacu€Thl ¢ HMCHOJIB30BAHMEM MOHITUN «KOJMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOCTOSIHHAsT ABOTaZpo».

3akoH ABoraapo. MossipHbll 00bEM ra3000pa3HbIX BemecTB. OTHOCUTEIIBHAS TUIOTHOCTh
OJIHOTO Ta3a 1o JIpyromMy.

KparHble enuHMIBI HM3MEPEHUS — MHUIMMOJISPHBIA W KUJIOMOJISIPHBIM OOBEMBI
ra3o000pa3HbIX BEIIECTB.

Pacuérel ¢ ucnonb30BaHUEM MOHSTHI «KOJHMYECTBO BEILECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».

Pacuérel ¢ ucnonb30BaHMEM MOHATHI «KOJMYECTBO BEIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPON.

I'unpocdepa. KpyroBopot Boasl B mpupoje. Puzndeckre 1 XUMUYECKUE CBOWCTBA BOJIBI:
B3aMMO/ICIICTBUE C OKCUAMHU.

OcHoBaHus, Ux cocraB. PacTBOpUMOCTH OCHOBaHUM B Boje. M3MeHeHuEe OKpacku
WHJIMKATOpOB B MIeNouHO cpene. [lpencraBurenu imienouyeld: TMIAPOKCUIBI HATPHS, Kalus U
KaJIbITHA.

PacTBopuTens u pactBopéHHOe BewecTBo. PactBopel. PactBopenue. ['maparsl. MaccoBas
JI0JIsI PaCTBOPEHHOTO BelIECTBA. Pacu€rbl, CBsI3aHHBIE C MCIOJIb30BAaHUEM IOHSATHUS «MaccoBas
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JIOJIsl PACTBOPEHHOTO BEILIECTBAY.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTUHEHMH.

O06o6menne cBeaeHuit 00 OKcHIaxX, WX KiIacCHU(UKalMU, HA3BAaHUAX M CBOHCTBAaXx.
CriocoOBI MOTydeHusT OKCHUIOB.

OcHoBanusl, ux KiaccuduKaius, Ha3BaHUsI U CBOMCTBA. B3aumonelcTBue ¢ KUCIOTaMU,
KHCJIIOTHBIMU OKCHJAMH M COJISIMU. Pa3no’keHue HepacTBOPUMBIX OCHOBaHUM. CrocoObl
MOJIy4€HHUSI OCHOBAHUM.

Kucnotel, ux kmaccudukanuss u HazBanus. OOImUE XWMHUYECKUE CBOWCTBA KHCIOT.
B3aumMoseiicTBue KHCIOT ¢ MeTaulaMH. DJIEKTPOXUMUYECKUNM PsJ] HANPSHKEHUA METaJlIoOB.
B3anmoaeicTBie KUCIOT C OKCUAAMU METAJIOB.

B3anMoieficTBre KMCIIOT C OCHOBAaHUSIMM — pEaKIMs HeMTpanu3anuu. B3anMoaeincTeue KUCioT
c COJISIMH. [Tonydyenune 6€CKUCIOPOTHBIX
U KUCTIOPOJICOAEPKAITUX KUCIIOT.

Comun, wx knaccuukamuss W CBoMcTBa. B3ammopeicTBme cojied ¢ MeTajuIaMHu,
0COOEHHOCTH ATHX peakuuii. B3anmoaeiicTBue coseli ¢ coysiMu.

'eneTndeckue psanpl MeTalja U HeMeTaula. [ eHeThyeckas CBsI3b MEXIy Kilaccamu
HEOPraHMYeCKUX BEIIECTB.

Ilepuoauyeckuii 3axoH u Ilepuoanueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
JI. 1. MeHnaesieeBa U CTPOEHHE ATOMA.

EcrecTBenHbIC ceMelicTBa XUMHUUECKHUX AJIEMEHTOB: IIEIOYHBIE M IIEIIOYHO3EMETbHBIC
MeTaJlJIbl, TaJIOTe€Hbl, HHEPTHbIE (OaropoHbie) ra3pl. AMpoTepHOCTh. AMDOTEPHBIE OKCUIIBI U
ruapokcuibl. KoMIiekcHbIe comu.

Ortkpsitre . . MenaeneeBbiM [lepuoanyeckoro 3akoHa u cozaanue uM [leproauueckoi
CHUCTEMbI XUMUYECKHUX PJIEMEHTOB.

AToMBI Kak (opMa CyIIECTBOBAaHUS XUMHYECKHX 3JIEMEHTOB. OCHOBHBIE CBEICHHS O
CTpOo€HMH aToMOB. Jloka3aTeabCTBa CIIOXKHOCTH CTpoeHust atomoB. OmbiTel Pesepdopna.
[lnanerapHas MOJIeIb CTPOEHHUS aTOMA.

CocTaB aTOMHBIX S7€p: MPOTOHBI, HEUTpoHBL. OTHOCHUTENbHAs aTOMHas Macca.
B3anmoCBsI3b MOHATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIILHAS aTOMHAsA Maccay.

Muxkpomup. IaekTpoHbl. CTpo€HHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHWMHYECKHX
aneMeHTOB NeNe 1-20. [loHsiTue 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. @uszndeckuii cMbicia cuMBOJIMKUA llepuoandeckoit cucteMbl. CoBpeMeHHas
dbopmynupoBka Ileproguyeckoro 3akoHa. M3MeHEHUs CBOWCTB 3JEMEHTOB B TEPHOJAX M
rpynmnax, Kak (pyHKIUSI CTPOCHHS DJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa »JJIEMEHTa-MeTallyla W JJIEMEHTa-HeMeTala MO0 HMX TMOJIOKEHUIO B
Ilepuoanueckoit cucteme xumuueckux 3neMeHToB J[. . Menneneena.

Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUMN.

HNonnas xumuyeckas cBsizb. MOHBI, 00pa3oBaHHBIE aTOMaMH META/UIOB U HEMETAJLIOB.
CxeMbl 00pa3oBaHUs MOHHOW CBSI3M JJIsi OMHAPHBIX COCAMHCHHH. MOHHBIE KpHUCTAUTMYECKUE
peméTku U (HU3NYECKUE CBOICTBA BEIIECTB C 3TUM TUIOM peri€rok. [lousTre o GopmynbHON
€MHUIIE BELIECTBA.

KoBanenTHas xumudeckast CBsI3b. DJIEKTPOHHBIC U CTPYKTypHBIE (hopmyinbl. KoBaneHTHas
HernouyigpHas cBs3b. Cxembl 0Opa30BaHUSA KOBAJIEGHTHOW CBS3M sl OMHAPHBIX COCIUHEHUU.
MonekynspHble ¥ aTOMHbBIE KPUCTAJUIMYECKUE PEMIETKH, U CBOMCTBA BEUIECTB C 3THUM THUIIOM
PELIETOK.

DNEeKTPOOTPULIATENIBHOCTh. Psin  snekrpooTpunarenbHoctd. KoBaneHTHas molisspHas
XUMHYECKas CBs3b. Jumnonb. CxeMbl 00pa3oBaHus KOBAJICHTHON MOJSPHOM CBSI3U 11 OMHAPHBIX
coelMHeHUI. MONeKyIsIpHbIE U aTOMHBIE KPUCTAIIIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIIETOK.

Meramnnueckass XUMUYECKas CBA3b M MeETauIMuecKash KPHUCTANIMYECKas pelIeTka.
CBoiicTBa BEUIECTB € ITUM THUIIOM pelIETOK. EMHas mpupoa XUMHUYECKUX CBSI3EH.

Crenensb okuciieHus. CpaBHEHHE CTENIEHU OKHUCIIEHUs U BalieHTHOCTU. [IpaBuia pacuéra
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CTETIEHEH OKUCIIEHUS 10 POopMySIaM XUMHUYECKUX COCTUHEHUH.

OKUCIUTETbHO-BOCCTAaHOBUTEIIbHBIC peakiiu. OmnpenaesieHrue CTEIeHEH OKHUCICHUS IS
JJIEMEHTOB, O0O0pa3yloIMX BEIIECTBA pa3HBIX KiaccoB. Peaknuu WOHHOTO oOMeHa U
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENb M BOCCTAHOBUTEINb, OKHUCICHUE H
BoccTtaHoBlieHne. (CoOCTaBlIeHHE YpaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUMA
METOJIOM 3JIEKTPOHHOTO OaJlaHca.

XuMHYeCKHE PeaKlMH B PACTBOPAX JIEKTPOJIHUTOB.

[Tonsatre 00 3JICKTPOJUTHYSCKOM JHUCCOIUALNMU. OJCKTPOJUTBI M HEIICKTPOJIUTHI.
MexaHu3M  JTUCCOIMAIIMM  DJIEKTPOJUTOB C PAa3IMUYHBIM  XapakTtepoMm cBsizu. CreneHb
AIEKTPOJUTUYECKON qucconraniuu. CUabHBIE U CTIa0ble AIEKTPOTUTHI.

OcCHOBHBIE TIOJIOKEHUS TEOPUHU DIEKTPOJUTHUECKONW aucconuanmu. Kiaccudukarus
HMOHOB U UX CBOWCTBa. KHCIOTHI, OCHOBaHUS U COJM KaK AJIEKTPOJUTHL. VX knaccudukanus u
JIACCOITHAITHS.

OO0me XMMHYECKHE CBOMCTBA KHCIIOT: W3MEHEHHE OKpPAacCKH HMHIUKATOPOB,
B3aMMOJICHCTBUE C METAJUIAMH, OKCUAMHU U TUIPOKCUIAMHU METAIIJIOB U COJIIMU. MOJIEKYIISIpHBIE
1 WOHHBIE (TTOJTHBIC U COKPAIIEHHBIC) YPABHECHHS PEAKITHH.

XHWMHWYECKUN CMBICI COKPAlIEHHBIX YpPaBHEHHH. YCIOBHS IPOTEKAHUS PEAKIUNA MEXIY
ANIEKTPOJIUTAMH JI0 KOHITA. Psij| aKkTHBHOCTH METaJIOB.

OOmye XMMHYECKHE CBOMCTBA INENIOYEH: B3aMMOJIEHCTBHE C KHCIOTAaMM, OKCUIAMU
HeMeTauioB, cojismu. OOmue XUMHUYECKHe CBOWCTBA HEPACTBOPHUMBIX  OCHOBAHUIA:
B3aMMOJICHCTBUE C KUCIOTaMH, Pa3JI0KEHNE TTPH HarPeBaHHUU.

OO0me XWMHUYECKHE CBOMCTBA CpPEAHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH,
IIeI04YaMu, COJIIMH U MeTajllaMu. B3amMonelicTBHE KUCIBIX COJICH CO IeI0YaMM.

I'maponm3, kak 0OMEHHOE B3aMMOJICHCTBHE COJICH ¢ BOJOH. I MIpOIN3 CONM CHIIBHOTO
OCHOBAHUS M cJ1a00M KUCIOTHI. [ Mapou3 cosn c1aboro OCHOBAHUS M CUIILHOM KUCIOTHI. [1kaa
pH.

CBolicTBa KUCIIOT, OCHOBAaHUM, OKCUJIOB U COJIEM B CBETE TEOPUM DJIEKTPOJIUTUUECKOMN
JUCCOLIMAIMNA U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

HemeTanabl M X cOeTUHEHHUS.

CTpoeHre aTOMOB HEMETAUIOB M HX mnoyiokeHue B Ilepmogmueckoit cucreme. Psn
3JIEKTPOOTPULIATENIBHOCTH. KpucTajinuyeckue pemeéTku HEMETaUIOB — TMPOCTBIX BEIIECTB.
Annorponus u e€ npuurHbL. OH3MYecKue CBOMCTBA HeMeTauioB. O0IIMe XUMHYECKHUE CBOMCTBA
HEMETAJIOB: OKUCIIUTEIbHEIC H BOCCTAHOBUTEILHEIE.

l'aymorensl, cTpoeHHE MX aTOMOB M MOJICKYl. PH3WUYECKHE W XHMMHYECKHE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB IraJIOT€HOB B 3aBUCUMOCTH OT UX MMOJIOKEHUS B
[lepuoanueckoil cucreme. HaxoxxeHue rajioreHoB B IPUPOAEC U UX MOJydyeHUE. JHAUCHHUE U
MPUMEHEHHE TaJIOTEHOB.

l'amoreHoBOAOPOABI M COOTBETCTBYIOIIME MM KHCIOTBHI: IIJJABUKOBas, COJISHAas,
OpOMOBOJIOpO/IHAsI, HomoBOAOpoaHAas. ['amorenuaspl. KauecTBeHHbIE peaklMM Ha TaJIOTCHHI-
HOHEL. [IprMeHeHne coeIMHEHUH TalIONeHOB U UX OMOJIOTHYECKast POJib.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpymnmel. Cepa B mpupoje U €€ MoJyuyeHHe.
AnnoTponHbele MOIUGUKALUKA CEpbl M WX CBOMCTBAa. XHMMHUYECKHE CBOWCTBA Cepbl M €&
MIPUMEHEHHUE.

CepoBoI0po: CTpOEHUE MOJIEKYJIbI, (PU3MUECKUE U XUMUYECKUE CBOWCTBA, IOMYyYCHHUE U
3HaueHue. CepoBoaopoanas kucnota. Cynbduasl u ux 3HaueHue. JIroMuHOOpPHI.

Oxcup cepsl (1V), cepHucras kucnota, cynbGuTsl. KauecTBeHHas peakius Ha CyabQUT-
HOH.

Oxcun cepwr (VI1), cepnas kucnora, cyiabdarel. Kpucramtoruaparel. KadecTBeHHas
peaxius Ha Cynb(ar-uoH.

CepHast KUCJIOTa - CHJIbHBIN AIeKTpoauT. CBOMCTBA pa30aBICHHONW CEPHOM KHCIOTHI, KaK
TUTIUYHON KHCIOTHI: B3aMMO/JICHCTBUE C METaJIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHIAMH,
OCHOBaHUSMHU U aM(OTEPHBIMU THAPOKCHIAMU, coliiMu. KauecTBeHHas peakius Ha Cyib(aT-
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HOH.

OOmast xapakTepucTrka 31eMeHTOB VA-rpynmbl. A30T, CTPOCHHE aroMa U MOJICKYIIBI.
du3znueckue M XUMHYECKHE CBOWCTBA WM NpPUMEHEHUE a30oTa. A30T B MPUPOJE U €ro
OHMOJIOTHYECKAs POJIb.

AMMHMaK, CTPOCHHUE MOJICKYJIbI U (PU3NYECKHE CBOMCTBA. AMMMAYHas BOJIA, HAIIATHIPHBIN
CIUPT, TUJIpAT aMMuaka. JJOHOPHO -aKLENTOPHBIM MEXaHU3M 00pa30BaHUsI KATUOHA aMMOHUS.
BoccranoButenbhbie cBoiicTBa ammuaka. Conu aMMOHHMS U UX TpuMeHeHue. KauecTBeHHas
peakiys Ha KaTHOH aMMOHHUSI.

Oxkcuapl a30Ta: HECOJeoOpasyrolIue W KHUCJIOTHBIC. A30THCTash KHCIOTAa M HUTPUTHL
A30THas KUCI0Ta, €€ NMoyYeHrue u cBorcrra. Hurpartsl.

docdop, crpoenne atoma u amiotponus. Pocuapl. Pochun. Okcun pocdopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULIU B

OO6mras xapaktepuctuka d31eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOCHUS aTOMOB,
MIPOCTHIX BEIIECTB U COCIMHEHHUM B 3aBUCUMOCTH OT TOJIOKEHUS dJIeMEHTOB B [lepuoanueckoit
cucreMme. Yriepol. AJIOTponHble MOAU(UKAIIMK: anMa3, TpaduT. AMOpQHBIN yriepoa u ero
copTa: caxka, aKTHMBUPOBAHHBIA yroib. AncopOums. XUMHUYECKHE CBOWCTBA yriepoja.
Koxkcoxumuaeckoe mMpou3BOACTBO U €ro MpoayKius. KapOus!.

Oxcup yraepona(ll): cTpoeHne MoOJIEKyNIBI, MHOJydYeHHE M ero cBoiictBa. OKcHJ
yraepona(lV): cTtpoeHue MoJieKylnbl, MOJyd€HHE U €ro CBOMCTBa. YrosbHas kuciorta. Conu
YTOJILHOM KUCIIOTHI: KapOOHATHI U THAPOKAPOOHATHI. TeXHUUecKas v MUIIeBas CoJa.

Heoprannueckne m opraHnueckre BEUIECTBA. YTJIEBOJOPOJbI. XUMUYECKOE CTPOCHHE
OPraHWYECKUX BEIIECTB, KaK MOPSI0OK COSTUHEHNS aTOMOB B MOJIEKYJI€ TIO BAJICHTHOCTH.

Mertan, 3TaH, Kak NpeAeibHbIe YIIIeBOJOPOIbl. DTUIEH U alleTUIIeH, KaK HelpeIeIbHbIe
(HeHachIlIeHHbIE) yrieBojopoabl. [openue yriaeBoaoponoB. KauecTBeHHBbIE peakuuu Ha
HemnpeenbHbIE COSTUHEHHUS.

OTHIOBBIM CIUPT, €ro IOJy4YeHHE, NPUMCHEHHE U (DH3HOJOTHYECKOe JICHCTBHE.
Tpéxaromublil ciupT raunepuH. KauecTBeHHast peakiysi HA MHOTOATOMHBIE CIIUPTHI. Y KCYCHas -
MIpe/ICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenne ero aroma u cBoiictBa. Kpemuuit B ipupoae. CUIMUMABI U CUJIAH.
Oxkcupn xpemuusa(1Y). KpemaueBas kucnora u e€ CoOJIH.

[IpousBojacTBO crekna M ueMeHTa. [IpoayKuusi CHIMKATHON MPOMBIILIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, papdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemerannelr B mpupone. ®dpakuuoHHas IEperoHKa >XUIKOTO BO3JIyXa KakK CIoco0
MOJIyueHHUsl KHUCIIOpoJa, as3ora, aproHa. llomyuyenuwe docdopa, KpemHus, Xiopa, Hoza.
DNEeKTPOIN3 PACTBOPOB.

[Tonmyuenue cepHOM KHUCIOTHI: CBIPbE, XUMH3M, TEXHOJIOTUYECKas CXeMa, METO]l
KUIISIILETO CJI0s, IPUHIHUITBI TeIJI000MEeHa, MPOTUBOTOKA U UpKyIsauuu. Oneym. [IpousBoacTso
aMMUaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKas CXeMa.

MeTanjibl 1 X COeIMHEHUS.

[Tomoxenne wmeramnoB B Ilepuoanueckor cucreMe xumuueckux snemeHroB /[l .
MeneneeBa, CTpOEHHE UX ATOMOB M KPHUCTAJUIOB. MeTaminyeckas CBsi3b M MeTaJUIM4ecKas
KpUcTajuinueckas pemérka. @u3nueckue CBOMCTBA METAIIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTD,
OTpaxaromiasi CloCOOHOCTh, MIACTUYHOCTD. CIlIaBbl UEPHBIE U LIBETHHIE.

Metaninsl  Kak ~ BOCCTAHOBHUTENHU.  JJNEKTPOXUMUYECKUU  pAN  HANpPSHKEHUI.
B3anmMojelicTBre METANIJIIOB C HEMETAJJIaMH, OKCUJIaMH, KUCIIOTaMH, COJIAMHU. AJTFOMHUHOTEPMHUSL.
CrtpoeHre aTOMOB M TPOCTBIX BEIIECTB MIEIOYHBIX METAJIOB. 3aBUCHUMOCTh (U3NYECKHX U
XUMUYECKUX CBOMCTB IIEIIOYHBIX METAJIJIOB OT 3apsiA0B siiep MX aTOMOB. OKCUIBI U TUIPOKCUIBI
LIEJOYHBIX METAJUIOB, X MOJIyY€HHE, CBOICTBA, MpUMEHEHUE. BaxxHelue cojid MIEIOYHBIX
METAJJIOB, UX 3HAYEHHUE B )KUBOU U HEKUBOM MPUPOJE U B )KU3HU YEIIOBEKA.

CrpoeHue aTtoMOB M MPOCTHIX BEUIECTB IIEIOYHO3EMENIbHBIX METAUIOB. 3aBUCUMOCTh
(U3MYECKUX U XUMHUYECKUX CBOKMCTB MIET0YHO3EMETbHBIX METAIIIOB OT 3apsI0B SAEp UX aTOMOB.
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OKcHIbI ¥ TUIPOKCHUBI IIETIOYHO3EMENIbHBIX METAJIOB, MX MOJyUYE€HHUE, CBOMCTBA U IPUMEHEHHE.
Baxwueiimme conu mENOYHO - 36MEJIbHBIX METAJUIOB, UX 3HAYEHUE B IPUPO/JIE U )KU3HU YEJIOBEKA.
KapOonatsl u TupoKapOOHATHI KAJIbLIHUS.

XKéctrkocTh BOIBI: BpeMeHHass W MOCTOsiHHAs. CrocoObl yCTpaHEHUS BPEMEHHOM
x€ctroct. CriocoObl yecTpaHeHUS OCTOSTHHOM KECTKOCTH. oHUTEI. COeTMHEHNS aTFOMUHUS B
npupojie. XUMHUECKHE CBOMCTBA amoMUHUA. OCOOEHHOCTH OKCHAA M THAPOKCHUIA aTFOMUHUS
KaK aM(pOTEpHBIX COSAMHCHNUN. BaxxHeHIIne cou amoMUuHuUs (XJI0PpU, Cyabdar).

Oco0eHHOCTH CTpOeHHUS aToMa kele3a. JKene3o B npupoje. Baxknelmue pyasl sxeiesa.

Oxcunpt 1 ruapokeunl sxenesa(ll) u sxenesa(lll). Conu xenesa(ll) u xenesa(lll). Odnapyxenue
HMOHOB KaTHOHOB KeJie3a B pacTBOpe. 3HAUCHHE COSAMHEHUN Kee3a.
Koppo3ust xumuueckass U 3JIeKTpOXUMHYECKas. 3alliuTa METaUIOB OT KOPpO3uu. MeTayibsl B
MpUpo/ie: B CBOOOHOM BHU/IE U B BUE coequHeHui. [lorsatue o metamnypruu. YépHas u 11BeTHas
Mmetautyprus. [lupomeramnyprusi, THAPOMETAJUTYPTHS, SJIEKTPOMETALTYprus. JoMeHHbI
niporiecc. [lepepaboTka uyryHa B cTaib. DJIEKTPOJIU3 PACIIIIaBOB.

XuMHUSA U OKPYKAKIIAs cpena.

Crpoenue 3emMiu: s1po, MaHTHs, 3eMHasi KOpa, UX XUMHUYECKU# cocTaB. JIutocdepa u e€
XxuMudeckuid cocraB. Munepanbl. Pynel. Ocagounbsle moponsl. [lone3Hele HCKOIaeMsble.
XUMHUYECKUH COCTaB THAPOCHEpbl. XUMUYECKUM COCTAB aTMOC(HEPHI.

HUcrtounnkn  XMMHYECKOTO  3arpsi3HEHUsS  OKpyXKawIiew  cpenpl. [ mobanmbHbBIE
9KOJIOTUYECKHE MPOOJIEMBI YeIOBEUECTBA: MAPHUKOBBINA A((DEKT, KUCTOTHBIE JIOK]H, 030HOBBIC
IeIpbl.  MEXIyHapoJIHOE COTPYAHHYECTBO B 0OJACTH OXpaHbl OKPYXKAIOMEH Cpeasl OT
XUMHUYECKOTO 3arpsi3HEHU. «3eJIEHasT XUMUSI».

O0o0menne 3HAHWI MO XUMHMH 32 KYpPC OCHOBHOM mikoJabl. IloaroroBka k
OCHOBHOMY rocyapCTBEHHOMY 3K3aMeHY.

Crpoenue aroma B COOTBETCTBUHM C TMOJIO)KEHHEM XHMHUYECKOTO JIIEMEHTA B
Ilepuoauueckoit cucreme. CTpoeHHE BEIIECTBA: XHUMHYECKAas CBSA3b M KPHUCTAJJIMYECCKHUC
peméTku. 3aBUCUMOCTh CBOMCTB, 00pa30BaHHBIX AJIEMEHTAMHU IPOCTHIX BELIECTB (METaJIOB,
HEMETAIJIOB, OJIarOPOJIHBIX Ta30B) OT TMOJOXKEHHUs 3JeMeHTOB B llepuoanueckoil cucrteme.
Tumnonorus HeOpraHMYECKUX BELIECTB, JAEJIEHNE UX HA Kiacchl U rpynnsl. [IpeacraBureny.
[Ipu3Haky U ycioBHs IPOTEKAHUS XUMUYECKUX PeakUuil. TUIOIOrHs XUMHUYECKUX PEaKIUi 110
pa3IuYHBIM OCHOBaHUAM. Peakuuu HOHHOrO o6MeHa. OKHUCIMTETbHO-BOCCTAHOBUTEIHHBIC
peakuuu.
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TemaTn4eckoe IJIAHUPOBAaHHE.

Temarndeckoe IUIAHUPOBAHHWE MO XUMHH JUIS 8-9 KIACCOB COCTaBJICHO C Y4eTOM paboueit

BocnuTarenpHblii  MOTEHIMA JAHHOTO y4eOHOTO TpeaMeTa

IJIaBHOMY  INPUHLHILY

KpOIOTIHUBOTO, HO

[IPOrpaMMbl  BOCIIUTAHMSL.
o0ecrieynBaeT pean3aluio CICAYIONINX LEJIeBbIX NPUOPUTETOB BOCIUTAHHUS OOYYaIOUIMXCS
00O0:

1. ®opmupoBaHuEe IEHHOCTHOTO OTHOLIEHUS K TPY1y KaK OCHOBHOMY CIIOCOOY JOCTUKEHUS
KU3HEHHOT0 OJIaronojiyyusi 4ejoBeKa, 3ajJory €ro YCHEIIHOIo Mpo(eccHOHaTIbHOTO
CaMOOIIPEICIICHUS U OLYLICHUS] YBEPEHHOCTHU B 3aBTPAIIIHEM JHE.

2. ®opmupoBaHHE IIEHHOCTHOTO OTHOIICHHUS K cBoeMy OTeuecTBy, CBOSi Mayioil 1 OOJIBIIONHN
Ponune xak mecTy, B KOTOPOM Y€JIOBEK BBIPOC U IMO3HAJI IEPBbIE PAJOCTH U HEYyJauH,
KOTOpasl 3aBelllaHa eMy MpeaKaMu U KOTOPYIO HYyXHO oOeperarsb.

3. ®opmupoBaHHWE IEHHOCTHOTO OTHOWICHHS K MHUpPY Kak
YeJIOBEYECKOTO OOIIEKUTHSI, YCIOBUIO KPENKO Jpy:KObl, HaJa)XKMBaHUS OTHOILLEHUH C
KOJuIeramMmu B Oy/yIieM U co3aHust 0JaronpusiTHOro MUKpOKJIMMAaTa B CBOEH COOCTBEHHOM
CeMbeE.

4. ®opmMupoBaHUE LIEHHOCTHOTO OTHOIIEHMS K 3HAHUSIM KaK MHTEIJIEKTyalbHOMY pPecypcy,
obecreunBaroiieMy Oyayiiee 4deloBeKa, KaK pe3yabTaTy
YBJIEKATEeJIbHOTO y4eOHOTO Tpy/aa.

5. ®dopmupoBaHHe IIEHHOCTHOTO OTHOLIEHUS K 3J0POBbIO KaK 3ajJ0ry JOJTrOW U aKTHUBHOU
YKU3HU YeJIOBEKa, €r0 XOPOIIEro HaCTPOSHHs U ONTUMHUCTUYHOIO B3IJIsa HA MUD.

6. dopmupoBaHHE IIEHHOCTHOTO OTHOIICHHS K OKPYXKAIOIIAM JIIOASM Kak Oe3yCIOBHOW H
aOCOTIOTHOM IEHHOCTH, KaK pPaBHOINpPAaBHBIM COLIMAJIbHBIM MapTHEpPaM, C KOTOPBIMU
HE00X0AMMO BBICTpauBaTh JOOPOKENATEIbHbIE U B3aUMOIIOAIEP>KUBAOIIME OTHOILIEHHUS,
JAIOIIUE YEJIOBEKY PaJOCTh OOIIEHHUS U MO3BOJIAIONIME U30eraTh YyBCTBA OJUMHOYECTBA.

7. dopMupoBaHUE IIECHHOCTHOTO OTHOIIEHHUS K CaMHM ce0e Kak X035ieBaM CBOEH CyabOBbI,

CaMOOoIpCACIIAIOIUMCA W CaMOPCATU3IYIOIIUMCA JIUYHOCTSM,

cobcTBeHHOE OymyIee.
Xumus. 8 kiaace.

OTBCYHAOIIMM 3a CBOC

Coneprxanue yaeOHOTo MaTepuasa Bcero | Kon-Bo | Kon-Bo Koin-Bo
4acoB | KOHTPO | MPaKTUYEC | MPOEKTHO-
JBHBIX | KHX paboT | uUccienoBa
pabor TEIbCKUX,
TBOPUYECKU
X paboT
I'naBa 1. HayaJbHbIe NOHATHS ¥ 3aKOHBI XUMUH 21 1 2 5
Tena wu BemectBa. CBoiicTBa BemecTB. [ 'a3bl.
Kunkoctu. Tsépapie BemecTBa. Dusuueckue sABICHHUS.
UucThle BelecTBa U cMecu. XUMHUECKHE JIEMEHThI. ATOMBI
u Monekynsl. [IpocTbie M CIOXHBIE BEIIeCTBA. 3HAKU
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB. XUMHUECKHUE POPMYIIBL.
BanentHocth. XuMuueckue peakuud. 3aKOH COXpaHEHUs
Macchl BelecTB. XuMuueckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX DPEAKUUU IO COCTaBy M YUCIY pPEareHTOB U
NpOAYKTOB. THOBI XUMHWYECKHMX peakinui. Peaknuu
COCIMHEHUS, PpA3NIOKEHHUs, 3aMelleHus W  oOMeHa.
KaranuzaTtops! u kaTanus.
I'naBa 2. Baxueiiluue npeacTaBuTe/ M HeopraHuveckux | 18 2 3 6
BemiecTB. KosimuecTBeHHbIE OTHOLIEHUS] B XUMMHU.
CocraB Bo3ayxa. Kucmopon. Okcunabl. Bogopon B
npupoae. Kucnotsl, nx coctas u knaccudukarus. Conu,
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ux cocraB u Ha3BaHus. llocrosinHas ABorajipo.
KommuectBo BemiectBa. Pacuérbl ¢ HCIOJIB30BaHUEM
MOHATHI «KOJUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«TMOCTOSIHHASA ABoraapo». 3akoH ABorazpo.
I'mnpocdepa. OcHOBaHUS, HX COCTaB.

I'maBa 3. OcHOBHbIe KJIacChl HEOPraHMYeCcKHX
COeIMHEHUI.

OcHoBanusi, uX KiaccU(UKaIMs, HAa3BaHUSI U
cBoiictBa. Kucnotsl, ux knaccudukanus u HazBanus. Conu,
WX KiaccuduKaus u CBOMCTBa. B3ammoneiicTBue coieit ¢
MeTajjlaMu, OCOOEHHOCTH 3THX peakiuil. B3aumoneiicreue
coJIel ¢ coisIMU. [ eHeTndecKkue psibl MeTalljia U HeMeTasuIa.
I'eneTnyeckas CBS3b MCXKAY KlIacCaMH HCEOPraHMYCCKUX
BEIIECTB.

10

I'maBa 4. Ilepmoauyeckuii 3axkon u Ilepuoamueckas
cucrteMa xuMuueckux jemMenToB JI. . MeHaeneeBa u
CTPOEHUE aToMA.

EcTtecTBeHHBIE CceMEWCTBA XMMHYECKHX DJIEMEHTOB:
IIEJTOYHbIE W IEJOYHO3EMENIbHBIE METaJUIbl, TaJOTeHBI,
WHEPTHBIE (6maropoaHble) rassl. AMGDOTEPHOCTSD.
AmpoTepHbIe OKCUIBI U TUIPOKCH IBI. KoMITIeKkcHbIE COTH.

CoctaB  aTOMHBIX  siiep: TPOTOHBI, HEUTPOHBI.
OtHocuTeNnbHAsg aTOMHAs Macca. B3anMoCBA3b MOHSATUN
«IPOTOHY», KHEUTPOH», KOTHOCUTEIIbHASI AaTOMHAsI Macca.

H3oTomsl. DU3NYECKHI CMBICTT CHMBOJIUKHU
[Tepuoanueckoit cuctembl. CoBpemeHHass (GopMyTUpPOBKA
[Tepuoanueckoro 3akoHa. MI3MeHEHHsI CBOMCTB 3JIEMEHTOB B
Mepuoaax M rpynmnax, Kak (GyHKIHS CTPOEHUS dJIEKTPOHHBIX
000J10Y€K aTOMOB.

I'maBa 5. Xwummnyeckass CcBa3b. OKHCIHTEIbHO-
BOCCTAHOBHMTEJIbHbIE peaKI[UM.

HonHnas xuMuueckas cBsi3b. KoBajeHTHas XUMHUYECKas CBA3b.
Psin anekTpooTpunaTenbHOCTH. MeTamndeckas XuMUIecKas
CBSI3b M METAJUIMYECKasi KpucTayuinueckas peméeérka. CTteneHpb
okHCJIeHUA. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUM..
OKHUCIUTEND H BOCCTaHOBHTED, OKHCJICHHE H
BoccTaHoBJeHUE. COCTaBJIEHHE YPAaBHEHHUM OKHCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUH METOJOM  AJICKTPOHHOTO
OanaHca.

IloBTOpEeHUe M cucTeMAaTH3alMA Y4eOHOr0 MaTepuaJa.

NTOI'O

68

25

Xumud. 9 kiaace.

Cogepxanue yueOHOTO MaTepHuala

Bcero
JacoB

Kon-Bo
KOHTPO
JBHBIX

pabot

Kon-Bo
IpaKkTuyec
KUX paboT

Kon-Bo
MPOEKTHO-
uccienoBa
TEeJIbCKUX,
TBOPYECKU
X pabot

IloBTOpEeHue U 00001IeHNe CBeeHU MO Kypcy 8 Kiacca.
XuMHuYeCKHe peakmum.

bunapusie coenunenus. OKCHABI COIe00pa3yIone
1 HeconeoOpasyromue. [ uaApoKCHIbI: OCHOBaHUS,

1
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amdorepHble, KUCIOThl. CpeHue, KUCIble, OCHOBHBIE COJIH.

[ToHsiTHE O CKOPOCTH XUMUYECKON PEAKIINY.
@aKTOpBl, BIUAIOIIHAE HA CKOPOCTh XUMHUUYECKUX PEAKLIUN:
IIPUPOJIAa PEATUPYIOLIUX BEIIECTB, UX KOHLEHTpaLus,
TEMIIEpaTypa, MJIOIIA b CONPUKOCHOBEHUS, HAIMYNE
katanuzaropa. Karanus.

I'naBa 1. XumMuuyecKkue peakuuud B pacTBopax.

[Tonsate 00 SIEKTPOIMTHYECCKON JIUCCOIHAIUH.
DNEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHU3M IHUCCOIMAIlUN
9JICKTPOJIUTOB C Pa3IMYHBIM XapakTepoM cBs3H. CTEneHb
ANEKTPOJIUTHYECKOU aucconranuu. CuiapHble W clla0bie
BIEKTPOJIUTHI.

OOmue XMMHYECKHE CBOMCTBA KHUCJIOT: U3MEHCHHE
OKPaCKM MHJUKATOPOB, B3aWMOJICHCTBHE C MeETajlIaMH,
OKCHJaMU MW THIPOKCHJAMHU METAUIOB M COJISAMH.
MonekynsapHble W HWOHHBIE (TOJHBIE U COKpAIIEHHBIE)
YPAaBHEHUs pEaKIHil.

Oo1ue XUMHYECKHE CBOMCTBaA IIeJIovuei:
B3aUMOJICHCTBHE C KHCIOTaMH, OKCHJaMH HEMETaJlJIOB,
consmu. OOImMe XHUMHUYSCKHE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHWU: B3aWMOJICCTBUE C KHUCIOTaMH, Pa3JIOKECHHE
MIPU HAarpPEeBaHUU.

CBolicTBa KHCJIIOT, OCHOBAaHHM, OKCHJIOB M COJICH B
CBETE€ TEOPHH DIICKTPOJUTHYSCKON JUCCOIMAIIMKA U
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIA.
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I'naBa 2. HemeTaJsliibl ¥ MX COeTMHEHUS.

CtpoeHne aToMOB HEMETAJJIOB U UX TOJIO)KCHHUE B
Ilepunoaudeckoit cucreme. Psig 31IeKTpOOTpHIIATEIBHOCTH.
Kpucramnmaeckue pemérkd HEMETAUIOB — IPOCTHIX
BemectB. Cepa B mpupoje u €€ mosydeHue. AJIOTPOITHBIC
MOIM(UKAITUN CEPhl U UX CBOMCTBA. XUMHUYECKHE CBOHCTBA
cepsl U e€ mpuMmeHeHne.CepoBOA0PO/I: CTPOCHUE MOJIEKYJIBI,
¢bu3uMYecKue W XWMHYECKHE CBOMCTBA, IOJyYeHHUE U
3HaueHue. Pocdop, CcTpoeHHUE aromMa M  AUIOTPOTIHS.
VYrnepon. Oxkcua yrimepoaa(ll): crpoeHue MoEKyIbI,
noydeHue u ero cpoiictBa. Oxcup yriepona(1V): crpoenue
MOJIEKYJIbI, TIOJTy4eHHUE U €T0 CBOMCTBA. YTOJIbHAS KUCIOTA
Heopranuueckue u OpraHUYEeCKHE BEIIIECTBA.
YT1eBOIOpOIbI.

26
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T'1aBa 3. MeraJluIbl M UX COeAMHEHUS.

[Tomoxenne meramnoB B Ilepronnueckont cucreme

xuMmudeckux snemeHtoB [[. M. MenpaeneeBa, cTpoeHUE HUX
aTOMOB M KpUCTALIOB. Merajuinueckass CBs3b U
METaJINYeCcKasi KpucTauimueckas pemeTka. Duszndeckue
CBOMCTBA METAJUIOB: DJJIEKTPO- U  TEILUIONPOBOIHOCT,
OTpaXaromiasi CloCOOHOCTb, TNIACTUYHOCTh. CIilIaBbl YEPHBIE
U LIBETHBIC.
JKécTtkocTh BOJBI: BpeMeHHass W TOCTOssHHas. CrocoObl
ycTpaHeHHsl BpeMeHHON kEcTkocTH. CrocoObl yCTpaHEeHUS
nocTossHHOM kEécTtkocTh. MoHuTel. CoeqMHEHHST aIIOMHUHHUS
B IIpUpoJie. XUMUYECKHE CBOMCTBA aTIOMUHUSL.

17

I'naBa 4. Xumus u oKpykawuasi cpeaa.

14




Crtpoenue 3emiu: siipo, MaHTHsI, 3€MHAs1 KOpa, UX
XUMHYECKUU cocTaB. JIutocdepa u e€ XuMUIeCKuil CoCTas.
Munepanst. Pynel. Ocagounsie nopoasl. [lonesnsie
MCKOIaeMble. XUMUYECKHUI COCTAaB TUAPOCHEPHI.
XUMHUYECKUHN COCTaB aTMOC(EPHI.

HcrouyHnkn XMMUYECKOTO 3arps3HEHUS OKPYKAIOIIEH
cpenbl. ['mobanbHbIe SKOJIOTHYECKHE TIPOOIEMBI
YEJIOBEYECTBA: MAPHUKOBBIN 3PPEKT, KUCIOTHBIC JOXK/IHU,
030HOBBIC JIBIPHI.

IloBTOpPEHUE M cUcTeMaTH3alUs Y4eOHOr0 MaTepuaJa.
Ctpoenue aTomMa B COOTBETCTBHH C MOJIOKEHUEM
XUMUYECKOTO demMeHnTa B [lepuoanueckoii cucreme.
CtpoeHnue BelecTBa: XUMUYECKas CBSI3b U
KPUCTAJUTMYECKUE PEIIETKH. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX DJIEMEHTAMH MPOCTHIX BEUIECTB (METAIIOB,
HEMETAJIJIOB, OJIarOPOIHBIX TA30B) OT MOJIOKEHUS
aneMeHToB B [lepuoanueckoil cucreme.
XHUMUYECKUE CBOMCTBA MPOCTHIX BEHIECTB. XapaKTEPHbIE
XUMUYECKHE CBOMCTBA COJIC00PA3YIONTNX OKCHIOB,
TUAPOKCHUIOB (OCHOBAHUH, KUCIOT U aM(OTEPHBIX
TUAPOKCHJIOB), COJICH.

UTOI'O

68
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