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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHHM OCHOBHOTO o00IIero oOpa3oBaHus (yriryOJ€HHBIH YpPOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yjabTaTaM OCBOCHHS OCHOBHOI 00pazoBaTelbHOMN
mporpaMmMbl  OCHOBHOTO o0miero oOpaszoBanms, npeacraBieHHbix B @I'OC OO0, c yderom
denepanpHON paboueit mporpaMMbl BOCTIUTAHHUS.

[TporpammMa 1o XuMuu pa3paboTaHa C IEJIbI0 OKa3aHUS METOAMYECKON IMOMOIIN YUUTEIIO
B CO31aHUU paboyel MporpaMMBbl 10 y4eOHOMY MTPEIMETY.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaTterud oOydeHus,
BOCIIUTAaHUSI W Pa3BUTHS OOYUYaAIOMIMXCS CPEACTBAMU Y4eOHOro TpeAMeTa, OIpeesieT
00s13aTeNIbHOE TIPEAMETHOE CO/IepPIKaHUe, ero CTPYKTYPY IO pa3jienaM M TeMaM, paclpeieieHne
Mo KjlaccaM, pPEKOMEHIYyEeMYyI IIOCIEIOBAaTENIbHOCTh HM3YUEHUS XHUMHH C  YYETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH Yy4eOHOro Mpolecca, BO3PACTHBIX
0COOCHHOCTEH oOydarommxcs. B mporpamMme Mo XUMHH YYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeaMeTa B peain3alud TpeOOBaHWN K IUIAHUPYEMBIM JIMYHOCTHBIM, METAalpeIMETHBIM U
NpeIMETHBIM pe3ylbTaTaM oO0yueHHus U B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENILHON 1eATEIbHOCTH 00yYarOIerocs o OCBOSHUIO y4eOHOTO COIepKaHus.

W3yueHne XMMUU Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS OPUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO  TOJATOTOBKY, HEOOXOAMMYIO JUIS  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, PAa3BUTHs HHTEIUIEKTYyallbHBIX CIIOCOOHOCTEH M HHTEpPEcOB OOydaroluxcs, Ha
MPOJOHKeHHE 00yUeHHUs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

3HaHUEe XUMUH CIY)KUT OCHOBOW /I (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €0
NPECTaBICHUN O MAaTePUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIC XUMHEH
MPEJICTaBJICHUS O MPEBPAIICHUAX YHEPTUH U BEUIECTB B IPUPOJE, O MYTAX PEHICHUS INI00aTbHBIX
npobiieM  yCTOMYMBOIO  pa3BUTHsL ~ YEJIOBEYECTBA  —  CHIPbEBOM,  DHEPreTUYECKOM,
IPO/IOBOJILCTBEHHOW  MpoOieM, MpoOJeMBbl  JKOJIOTUYECKOH  0e30MacHOCTH,  mpolieM
3/IpaBOOXPAHEHHUSL.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpbI JINYHOCTU 00YyUaroIuXcsl, UX 001el 1 pyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH OOYJarolIiXcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOH  JeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HaKOMUT CO CIIEIU(PHUKON HayYHOTO MBINUICHHUS, 3aKJIaIbIBAET OCHOBHI IPECTABICHUN O
€IMHCTBE MPUPOABI U YEJIOBEKa, SABJSETCSA KIIOYEBBIM 3TaroM B (hOPMUPOBAHHM €CTECTBEHHO-
HAY4YHOI rpaMOTHOCTH 00YyYaroIuXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHWSAM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOyYEeHMM XUMHM O00€CIeuMBaiOTCs crenu(ukoil coiepikaHus
npeaMeTa, KOTOPBIN SIBISIETCS MEAarOTHUeCKH aJalTHPOBAHHBIM OTPAXEHHUEM OIpPEIeIEHHOTO
JTarna pa3BUTHS XUMUH.

VYray6néHHbIN Kypc XMMUHA OCHOBHOTO O0IIEro 00pa3oBaHMsl OPHEHTUPOBAH HA OCBOCHUE
00y4aromyUMHUCs CUCTEMbI NE€PBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPTaHWYECKOH XUMHH,



OCHOBOIOJIATAlONIUX MPEICTaBICHUA OOIe XUMHUM U OTAEIbHBIX 3HAYUMBIX TOHSATHUI
OPraHU4YEeCKON XUMHH.

CtpyKkTypa coaep:KaHHs MPOTPaMMBI MO0 XUMHH C(HOPMHUPOBAaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepxaHue CKIAIbIBACTCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckoi peakuuud. OOe 3THU CUCTEMBbI
OpPTaHW30BaHBI MO MPUHIIUITY TOCIEAOBATEIHHOTO PA3BUTHSI 3HAHUN HA OCHOBE TCOPETHUECKUX
MPEJICTABICHUIA PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBHI BCETO €CTECTBO3HAHUS;

ITepunonnueckoro 3akona /.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YUEHUS O CTPOSHUHU aTOMa U XUMUYECKOU CBSI3H;

MPEJICTABICHUA 00 IEKTPOIIUTUICCKON TUCCOIIMAIINY BEIIECTB B PACTBOPAX;

0 XMMUYECKOW KMHETUKE U TePMOJAMHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAHUN TIOJOKEHBl SMIUPHUYECKUA TMOJIyYEHHBIE (DAKTHI.
TeopeTnueckue 3HAHHS PA3BUBAIOTCS IOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JIPYrOMYy U
o0ecreunBarOT 00yJaIOIUMCSI BOBMOKHOCTh OOBSCHATH U MTPOTHO3HPOBATH CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO IPUMEHEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cofiepKaHus MPOrpaMMbl 110 XUMHU IIPOUCXOJIUT C UCTOIb30BAaHUEM 3HAHUN U3
paHee M3YYCHHBIX YUEOHBIX MPEAMETOB: OKPYKAIIUNA MHp, Onoyiorus, pu3nKa, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHS, UCTOPHSI.

[IporpamMmma ocHOBHOro o00IIero o0pa3oBaHus MO XUMHH (YIUIyONEHHBI YpPOBEHD)
OpUEHTHUPOBaHA Ha cOXpaHEHUE (PYHIAMEHTAIBLHOTO XapakTepa o00pa3oBaHUs, CHEHUPUKU
yueOHOro TmpeaMera M O0CCIeYeHHE YCICIIHOTO OOy4YeHWsS Ha CICIYIOIIeM YpPOBHE
oOpa3oBanus. B mporpaMme MO XUMHUU peaTUu3yeTcs pa3BUBAIONIAs W IMpaKTHYeCcKas
HAIpPaBIEHHOCTh 00y4YeHUs XuUMUH, nuddepeHnuanus o0ydeHus, BKIIOYaOMas ITpodUuiIbHyo
MOJATOTOBKY OOYyYaromMXCs U TMOCIEIyIoIIee CcaMOONpeaesieHne B BbIOOpe HampaBlIeHUS
00y4eHHs B TPOPIIBHBIX KJIACCAX.

VYriny6néHHoe M3ydeHHE XUMHUU CIOCOOCTBYET pealn3aliiy 3a1ad MmpodecCHOoHaATbHOM
OpUEHTAIlMM M HaIpaBlIEHO HA TMPEIOCTABICHHE BO3MOXKHOCTH KaXXIOMY OOydaromeMycs
MPOSBUTH CBOW HWHTEIUIEKTyallbHbIE M TBOPYECKHE CIIOCOOHOCTH MPU HU3YYEHUU Y4eOHOTO
npeaMeTa, HEOOXOJUMbIEe JUIsi TIPOJOJDKEHUS oO0pa3oBaHUs U JaJIbHEHWIIEH TpymoBOH
JESTSIIbHOCTH.

[IporpamMma mo xumuu (yriayOn€HHBIN ypOBEHb) MpeAHA3HAUYEHA ISl MCIOJIh30BAaHUS B
0o0pa3oBaTeNbHBIX  OpPraHU3alUAX, peATU3YIOIUX HOporpamMmbl  AUQQEpEeHIINPOBAHHOTO
(yrnyon€nHoro, mnpodUILHOTO) H3YYEHHUsS] OTACIBHBIX YYE€OHBIX TMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

OO6pazoBarenbHble QYHKIIMA XUMHH, U3y4aeMOil Ha YriyOJeHHOM YpOBHE, PeaTu3yIOTCs B
nporecce GOpPMUPOBAHUSA 3HAHHH OCHOB XMMHMUYECKON HAyKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHMS, OOJACTH MPAKTUICCKOW JEATSIILHOCTH YeJIOBEKa W OJIHOTO M3 KOMIIOHCHTOB
MHUPOBOM KyJNbTypbl. 3ajaya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBI
XUMHUYECKHUX 3HAHUN — BaXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKHUX IMOJOKCHHIA,
JTOCTYIHBIX O0O0OOIIEHNH MHPOBO33PEHYECKOTO XapakTepa, fA3bIka HAyKH, B MPHOOIIEHUU K
HAyYHBIM METOJIaM ITO3HAHUS TPY M3yUECHUH BEIISCTB M XHMHUCCKHUX PEaKIHid, (OPMUPOBAHUN
¥ Pa3BUTHH ITO3HABATEIHHBIX YMEHUH M CIIOCOOOB JICATEIHLHOCTH M WX NMPUMEHEHUU B y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIBCKON NeATeIbHOCTH, OCBOSHUH TMPaBUIl OE30MMaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.



[lenn w3yueHHs XHUMHUM OTPAXKAIOT HANpPABIEHHOCTh OOY4YEHHs Ha pa3BUTHE U
CaMOpPa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIIEKTA U 00N KyIbTYypHI.

N3ydyeHrne XMMHUM HaIlpaBJIEHO HA JOCTUKEHUE CIEAYIOLINX LEIEH:

(GopMHpOBaHNE HMHTEIEKTYalbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY IPHHATHIO PELICHUH, CIHOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

(dopMHpOBaHHE CHUCTEMBl XMMHUYECKHX 3HAHMHA KaK KOMIIOHEHTA €CTECTBEHHO-HAyYHOMN
KapTHHbl MUpPA, KaK OCHOBBI JUIsl MOHMMAHUS XMMHYECKOH CTOPOHBI SIBIEHUI OKpYXaroIlero
MHpa, OCBOEHUE S3bIKAa HAYKH;

npuoOuieHrne o0yJarmuxcs K caMOCTOSTEIbHON MO3HABATEILHON M MCCIIEI0BATEIbCKOM
NEeSITeIbHOCTH, K HAyYHBIM METOJaM IO3HaHHs, (OPMUPOBAHHE MOTHBALMM M Pa3BUTHE
CHOCOOHOCTEH K H3YUYEHUIO XUMUM;

dopmupoBaHue o0mell (QyHKIMOHAIBHOW U €CTeCTBEHHO-HAyYHON IPaMOTHOCTH, B TOM
quCcIe YMEHHH OOBSCHATH W OIICHWBATh SIBICHUS OKPYXKAIOIIETO MHUpA, UCIONB3Ys 3HAHUS U
OMBIT, TIOJNYYEHHBIC TPH H3YYCHUH XHUMHH, NPUMEHATh HMX MPH pemeHud npobieM B
HOBCEHEBHOM KU3HU U TPYIOBOM 1€ATEIbHOCTH;

pa3BuTHE y OOy4arolMXCsl HMHTepeca K H3YUYEHHUI0 XUMHM U cdepam JesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGWIS U
HAIPaBJIEHHOCTHU JAJIbHENIIEr0 00yUEeHHUS;

OCO3HaHHE IEHHOCTH XMMHUYECKMX 3HAaHMH B JKM3HM 4YeJIOBEKa, IOBBIIICHUE YPOBHS
9KOJIOTUYECKOIN KyJIbTYphl, HENPHUITHE IEHCTBUHA, NMPUHOCIILUX Bpel OKpYXawlleil cpene u
370pOBBIO JIIOCH;

IpuoOpeTeHNe O0YyUarOUIMMUCS OIBbITa CaMOIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), HEOOXOAUMBIX JJIs1 pa3IMYHbIX BUOB JAEATEIbHOCTH.

Ha yriny6nénnoe uzydenue yue6Horo npeamera «Xumus» orBogutcs mo 102 vaca B 8 u 9
Kiaccax (3 gyaca B Hezent0), Bcero 204 yaca 3a 1Ba roja 00ydeHus.



COJAEP)KAHUE OBYYEHUS 8 KJIACC

IMepBoHayajibHbIE XUMHYECKHE MOHATHS

XuMHus — BaKHasi 00JIacTh €CTECTBO3HAHUSA W MPAKTHUUYECKOM NEATEIbHOCTH YEJIOBEKA.
[Ipenmer xumuu. Pomp xuMuu B KuU3HM uenoBeka. KpaTkue cBeneHuss 00 HUCTOpUU
BO3HUKHOBEHHUS U Pa3BUTHS XUMHH. XUMHS B cUCTeMe HayK. Terna u BemiectBa. dusndeckue u
XMMUYECKHE CBOMCTBA BEILIECTB. ArperaTHble COCTOSIHUA BeliecTB. [loHsATHE O TEOpEeTUUYECKUX U
SMIIUPUUECKUX METOJaxX II03HAHUS B €CTECTBEHHbIX Haykax. [IpencraBieHuss o Hay4HOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HaOJI0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOIETTUPOBaHUE,
Bbiunciienue. [lpeacraBineHuss 0 HayyHOM MO3HAHMM HA TEOPETHUYECKOM YPOBHE: HAy4dHbIC
¢axThl, mpobiieMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3b1k xumMun. UCTOYHUKH XUMUYECKON HH(OpMAITUH.

[TonstTe o meromax paboThl ¢ XUMUYeCKUMHU BemlecTBamu. OO0OpyIoBaHME MIKOIHHOU
xuMHdeckor nmaboparopuu. [IpaBuia 6e30macHOTO 0OpaIIeHusI C BEMECTBAMU U JTAO0OPATOPHBIM
000pyI0BaHUEM.

Yucteie BemecTBa U cMmecH. [IpupoanHble cMecu: BO3AYyX, MNPUPOAHBIN ra3, HE(PTh,
MPUPOJHBIE BOJABI, TOPHBIE MOPOJbI M MUHEpalbl. [IOHATHE O TOMOTEHHBIX M TETEPOTEHHBIX
cmecsx. CriocoOwl pa3aenieHus cmecei. O4rcTKa BEIecTs.

BemectBa u xuMuueckue peakuuu. ATOMBI U MOJICKYJbl. XHUMHYECKHE JIIEMEHTBHI.
CHUMBOJIBI XUMHYECKUX 3J€MEHTOB. [IpocThie U ClOXHBIE BellecTBa. MeTauibl U HeMEeTaIlIbl.
BemecTBa MONEKyISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumuyeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OrmnpeeneHne BaJCHTHOCTH S3JIEMEHTOB 10  (dopmyiaam
OMHApHBIX COENMHEHUN U cocTaBlieHHE (GOpMyNl OWHAPHBIX COCAMHEHWH IO BaJ€HTHOCTH
anemeHToB. OTHOCUTENbHAsT aToMHasi Macca. OTHOcUTENbHAsE MOJIEKysipHas Macca. MaccoBas
JIOJIs XUMHYECKOT0 JIEMEHTA B COeMHEeHMH. HaxoxaeHue npocreiinieii GopMyIibl BEIIECTBA 110
MacCCOBBIM JIOJISIM DJIEMEHTOB.

KonnuectBo BemiectBa. Monb. MomnspHas macca. B3anMoOCBs3b KONWYECTBa, MacChl U
yrclia CTPYKTYPHBIX €IWHUI[ BellecTBa. PacdeTsl mo ¢opmynaM XUMHYECKHX COEIMHEHUHU.
Monspras mMacca cMecH BemecTB. MoJibHast J0JII XUMHUYECKOTO JJIEMEHTa B COCIUHECHHHU.
Haxoxnenue npocreiinieid (popMyIibl BelecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nyeckue U XUMHYECKHE SBICHHS. XHUMHUECKas peaklus W ee MpU3HAKU. Y CIOBUS
MPOTEKAaHUS XMMHYECKHUX PeaKIfil. 3aKOH COXPAaHEHHUs MacChl BEIIECTB. ATOMHO-MOJIEKYIISIpHAs
teopud. KuzHp u gesarenbHocTh M.B. JlomMoHocoBa. XuMHYecKue YypaBHEHUA. THIbI
XUMUYECKUX PpEaKIui (COeAMHEHUs, pa3JIoXKEeHUs, 3aMeleHus, oOMeHa). Pacdersl mo
XUMHUYECKUM YPaBHEHUSM.

DKCIEPUMEHTAIbHOE U3YUYE€HUE BEILIECTB U SBJICHHUI. 3HAKOMCTBO C XUMHUYECKOU MOCY 10,
C TmpaBWjaMd paboOThl B JIAOOpPATOPUHM W TpUEeMaMH OOpalieHuss ¢ Ja0opaTOPHBIM
obopynoBanueM. M3ydyeHue u ommcanue (HU3NIECKUX CBOWCTB 0Opa3IOB HEOPTaHUYECKHX
BEIIIECTB — METAIIJIOB M HeMeTauioB. Habnronenne gpusndeckux (TuiaBieHUe BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAIMBAaHWE MEIHOW TMPOBOJIOKU, B3aMMOJICUCTBHE COJABI WJIM MeJa C COJITHOW KHCIIOTOM)
sapieHnii. O3HakomJIeHHE ¢ oOpasliaMu BemiecTB KoiauwdecTBOoM | wmonb. Halmronenue wu
OTHCaHNE MPU3HAKOB MPOTEKAHMSI XUMUYECKUX peaklnii (pa3ioxkeHne caxapa, B3auMoIeHCTBUE
CEpHOH KHCIOTHI C XJIOPHJIOM Oapusi, MOJIydeHHe U pasnokeHue ruapokcuaa menu (ll) mpu
HarpeBaHWM, B3aMMOJCUCTBHE jkene3a ¢ pactBopoM comm meau (l1). M3yuenme cmocobGoB



pasfenieHuss cMmecel (C TOMOIIbI0 MarHuTa, (PUIBTPOBaHWE, BBIMAPUBAHHE, IUCTHIUISLIMS,
xpomatorpadusi), MpoBeIeHNEe OYUCTKH MOBapeHHOW coyn. HaOmrojeHrne U onucaHue OIBITOB,
WJUTIOCTPUPYIOLIKMX 3aKOH COXPAHEHHS MaCCHhI.

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

[IpencraBnenuss o razax. Bo3myx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABOTaJpo.
Monspublii 00béM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH Ta3oB. OmpeneneHne OTHOCHUTEILHOU
MOJICKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO HM3BECTHOW OTHOCHUTEIBHON IIOTHOCTH.
OO0bEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKHUX PEAKIIMSIX.

Kucnopon — smeMeHT u mpocroe BemecTBo. HaxokIeHue Kuciopoga B MpPUPOJE,
bu3nUYeCcCKre U XUMHYECKHE CBOMCTBA (peakiuy ropeHus U oKuciieHus ). [Iporiecchl OKUCIICHUS B
xuBoil mpupoge. Okcunpl. [Ipumenenune kucimopona. CrocoObl TOMyYEHHUS KHUCIOpPOJa B
naboparopur M mpombliiieHHOcTU. [loHsTHe o karamuzarope. KpyroBopor kuciopoaa B
npupone. O30H — ayuioTponHas MoAuduKanus kuciaopoaa. O30HOBBIN €O, ero 3HaUeHUe AJs
J)KUBBIX OPraHu3MoOB. Pa3pylieHnne 030HOBOrO CIIOA.

TermnoBoil 3¢p(eKkT XUMHUECKOW peakluu, TEPMOXMMHYECKHE YpaBHEHHs, 3K30- U
SHAOTepMHUUEcKHe peakuuu. TomnuBo. Mcnonp3oBaHWe yrisi U ME€TaHa B KayeCTBE TOILIMBA.
3arpsizuenue Bo3ayxa. [lonstue o mapaukoBom s dexre.

Bomopon — »nsnemeHT u mpocroe BemiecTBo. Haxoknenwe Boxopoaa B HOPHUPOJIE,
du3nYecCKre U XUMUIECKUE CBOMCTBA, IIPUMEHEHUE, CIIOCOOB! rmosrydeHus. [loHsaTHe 0 KUCIIoTax
u coiisax. Mcnonb3oBaHue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bopna. ®usnueckue cBorcTBa BoAbl. Bojga kak pactBoputens. PacTBopsl. HackimmeHnsie u
HEHACBIILICHHBIE PACTBOPBL. PacTBOpuMOCTh BemecTB B Bojae. DakTopbl, BIUAIOLIIME HA
pacTBOPUMOCTh TBEPABIX U Ta3000pa3HbIX BemiecTB. CrocoObl BBIPAXKEHUS KOHIEHTPAIMU
pacTBOPOB: MaccoBasl JI0JIsl PAacCTBOPEHHOTO BEIIECTBA, MOJSpHAas KOHUEHTpauus. Poib
PacTBOPOB B IPUPOJIE U B KU3HU YETIOBEKA.

Xumnueckue cBoiictBa Bojabl. [lonsarue o0 ocHoBanusix. [loHaTne 00 HMHAMKATOpAX.
KpyroBopot Boabl B mipupojie. 3arpsisHeHne TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX
BO/L.

Knaccudukanus Heopranmdeckux coeauHeHuidt. Oxcunpl. Kiaccudukanus OKCHIIOB:
conmeoOpa3yromue  (OCHOBHbIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U  HecojeoOpa3yrollue.
MexnyHapoaHass HOMEHKJIATypa OKCHUJIOB. TpUBHalbHBIE Ha3BaHHUS OKCHUIOB. DU3MYECKHE U
XapaKTepHbIE XMUMHUYECKHE CBOICTBA OKCHUIOB (B3aHMMOJCHCTBHE C BOJOW, C KHUCIOTaMH U
OCHOBaHUSIMH, C IPYTUMH oKcuaamu). [lomyuenue okcumos.

[ToHsITHE O TUAPOKCHUIIAX — OCHOBAHUAX M KHCIOPOJACOJEPNKAIIUX KUCTO0TaX. KHCIOTHL
Knaccudukanus kucnor. MexayHapoaHass HOMEHKJIATypa W TPUBUAIbHBIE HA3BaHUSI KHUCIOT.
®u3nueckue U XMMHYECKHE CBOMCTBAa KHCIOT (B3aMMOJECHCTBHE C METaJJIaMH, C OKCHUAaMH
METaJIJIOB, OCHOBaHUSIMH U coyisimu). Psn aktuBHoctn mertamioB H.H. bekeroma. Ilomyuenue
KucaoT. KucnoTel B mpupoie, NpUMEHEHNE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kiaccudukanuss OCHOBaHWN: IIEIOYM M HEPACTBOPUMBIC OCHOBAHWS.
MexnynapoaHasi HOMEHKJIaTypa OCHOBaHMM. TpuBuaabHble Ha3BaHus ocHoBaHuM. Illenoun, nx
CBOICTBa (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCHUIAMH, KHCIOTaMH W COJSIMH) U CHOCOOBI
nosydeHusi. HepacTBopuMmbIe OCHOBaHMs, WX CBOWCTBA (B3aMMOJEWUCTBHE C KHCIOTaMHU) U
criocoObI momydeHus. AmdportepHocTs. [loHsiTHE 00 aM(OTEepHBIX THAPOKCHIAX (HAa MpUMEpe
TUAPOKCUIOB IIMHKA U aTFOMUHUS): XMMHUYECKHE CBOMCTBA (B3aMMOJIEWCTBUE C KHUCIOTaMU U
1IeJI04aMu) U MOJTy4YeHHUE.



Comnu (cpeaHue, KHUCIbIE, OCHOBHBIC, ABOMHBIC). MexIyHapoHAs HOMEHKJIATypa COJCH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapaKTEPHbIE XMMUYECKUE CBOMCTBA HA IIpUMEPE
cpennux coneit. [lonyyenue cosen.

I'eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCUHEHUN.

DKCIEPUMEHTAIbHOE U3yUYEHNE BEIIECTB U SBJICHHI:

KOJIMYECTBEHHOE OIPECIICHUE CONEPKAHUSI KUCIOPOAA B BO3AYXE;

NoJy4eHue, coOupanue, pacro3HaBaHue U U3y4eHHUE CBOHCTB KHCIOPO/Ia;

HaOJI0/IEHUE B3aMMOJICHCTBHS BELIECTB C KUCIOPOJIOM M YCIOBUIl BO3HUKHOBEHHUS U
IIPEKpaICHUs] TOPEHUS;

O3HAKOMJICHHE C 00pa3iaMy OKCHJIOB U OIMCAHHUE UX CBOWCTB;

noJy4eHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB BOJOPOaa (TOpEHHE);

B3auMo/ieiicTBre Bogopoa ¢ okcuaom meau (11);

UCCJIeIOBaHHE 0COOCHHOCTEN pacTBOPEHHUS BEUIECTB C Pa3IMYHON pacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OINPEIAECICHHOW MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KAJIbIIHEM);

OIIPENIETICHUE PACTBOPOB KHUCIIOT U IIEJI0YEH € ITOMOIIBIO MHANKATOPOB;

UCCIIeIOBaHHE 00Pa3I0B HEOPTaHMUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3zydeHue B3aumojeiictBus okcuna meau (ll) ¢ pacTtBopoM cepHON KHUCIOTHI, KHCIOT C
MeETaJUIaMH, PEaKLNil HEUTpanu3aluu;

IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOIO MeTalla JAPYTMM H3
pacTBopa coiu;

B3aUMO/ICHCTBUE THIPOKCU/IA [IUHKA C PACTBOPAMHU KUCJIOT U LIEJI0YEH;

pElIeHUE 3KCIEPUMEHTAIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIAcChl HEOPraHUYECKUX
COCTMHEHUI».

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemeHtos /[, U.
MenpeieeBa

Crpoenne aToMOB. XuMHUeCKas CBA3b. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINN.

[lepBble TOMBITKA KJIACCU(PUKALMUU XUMHUECKUX 3yieMeHToB. [loHsTHE O rpynmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METajjlaX, rajoreHax,
UHEpPTHBIX (OJIaropoJIHBIX) ra3ax. OJIEMEHTHI, KOTOpble 00pa3zyroT aM(oTepHbIe OKCHIBI U
TUAPOKCHUIBI.

[Tepuoaunueckuii 3akoH. OTkpeiTHe Ilepuonnueckoro 3akona. Ilepumonuyeckas cucrema
xummnueckux anementoB [I. 1. MenneneeBa. KoporkonepuoaHast u JyiMHHONEpUOIHAS (OPMBI
tabmup! «llepuonnyeckas cucrema xumudeckux snemenToB [I. M. MenneneeBay. Ilepuosnsl u
rpynsl (A- u b-rpynmsr).

Ctpoenne aroMoB. CoctaB aroMHbIX saep. M3orombl. PannoakTUBHOCTh. DJIEKTPOHBI.
DeKTpoHHAs OpOMTallb. DHEPreTHYeCKUe YPOBHU M MOIYpPOBHH aroma: S-, pP-, d-opOurtanu.
DJNeKTpOHHbIE KOH(UIYpallMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Duzndeckuit
CMBICI NOPSIIKOBOIO HOMEpa, HOMEpa Mepuojia U rpynmnsl daemMeHTa. CTpoeHue 3JIeKTPOHHBIX
oboyouek aroMoB TepBbIX 20 xumuueckux diemeHTOB llepmommueckort cucremsr J[. U.
MeHnpneneeBa: paclpeiesieHHe JJIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM, MOIYPOBHAM U
opouransam. ®uznueckuii cmbica [lepuoanyeckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpyNmaM MU nepuojaM. MI3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB



COEMHEHUN XUMHMUYECKUX DJIEMEHTOB B IEPHOJAAX U Ipynnax. XapakTepUCTHKa XMMUYECKOIO
AJIEMEHTA 110 €ro NnojoxkeHuro B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4eHbIi U TpakIaHKH.

ONEeKTPOOTPULATEIBHOCTh ~ XUMHUYECKUX  JJIEMEHTOB. XHMHYECKas CBs3b. Buabl
XUMHUYECKON CBSI3U: KOBAJICHTHAs MOJSPHAas CBsA3b, KOBAJIECHTHAs HENOJSIPHAas CBSA3b, MOHHAs
CBsI3b. MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHOM W MOHHOM CBSA3H. DIIEKTPOHHBIC U CTPYKTYpPHBIE
(dopmyibl BemecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopdHble BemecTBa. TUMBI KPUCTAUIMYECKUX PEIIETOK: HOHHAs,
aTOMHas1, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKHU.

Crenenp okucnenus. OrpeneneHue CTENEHEH OKUCIEHHs aTOMOB B OWHApHBIX
coeauHeHusX. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl okucneHus u
BoccTaHoBieHUsA. Oxucnutenu U BoccraHoBUTENH. CoOCTaBI€HUE YpaBHEHMM IPOCTBIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH U pacCTaHOBKA B HHUX KOA(P(HUIMEHTOB METOAOM
JICKTPOHHOTO OallaHca.

OKcIepUMEHTAIbHOE U3yUYeHHE BEILECTB U SBJICHUI:

O3HaKOMJIEHHE ¢ 0Opa3ljaMy METaNIOB U HEMETAILJIOB;

MOJIEJTUPOBAHUE CTPOEHHUS MOJIEKYN IPHU MOMOIIY PUCYHKOB, MOJEJEH, ANEKTPOHHBIX U
CTPYKTYPHBIX (OPMYII;

IPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOLIMX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuy pa3ioKeHus, COeTMHEHNs).

Me:xknpeameTHbie CBSI3U

Peanu3zanus MexXnpeaMeTHbIX CBsI3€d MPU U3YYEHHUU XMMHU B 8 Kjlacce OCYIIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX IMOHITUHN, TaK U OHATHH, IPUHATHIX B
OTJIEJIbHBIX €CTECTBEHHBIX HayKax.

OO01ne ecTecTBEHHO-HAy4HbIE MOHATHUSA: sBJIEHUE (IIPOLECC), HAyyHBIH (pakT, runoresa,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJacCu(pUKaLUs, NEPUOIUYHOCTb, HAOII0I€HHE, IKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb.

@dusmka: SBIEHUS MNPUPOJBI, (U3NYECKUE SBJICHUS, BEIIECTBO, TeJlO, (QHU3NUYECKUE
BEJIMYMHBI, €IUHUIBI HW3MEpeHus, 00bEM, Macca, arperaTHble COCTOSIHME BEIECTBa, aToM,
AIIEKTPOH, MPOTOH, HEWTPOH, MOH, MOJIEKYJla, CTPOCHHME Ta30B, JKHUJIKOCTEH U TBEPIBIX
(KpUCTAJUIMYECKHX ) TeJ, DIEKTPUYECKUN 3apsil, KOJTMUECTBO TEIJIOTHI.

buonorus: ouocdepa, porocunTes, nporeccsl 0OMeHa BEIIECTB.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

TexHonorus::  TexHocepa, MPOU3BOACTBO, XHMHYECKHE  TEXHOJIOTHUH,  CBIPbE,
KOHCTPYKLIMOHHBIE MaTEpHaIbI.

9 KVIACC

BewecTBo M XMMHYeCKas peaKkuus

[ToBTopenue u yrinyOneHHe 3HAHUM OCHOBHBIX pa3fienoB Kypca 8 kiacca. CTpoeHue
atomMoB. CBOICTBa aTOMOB XUMHYECKHX DJIEMEHTOB, MX KOJWYECTBEHHBIE W KAYECTBEHHBIC
XapaKTEPUCTUKH (paguyc, ANEKTPOOTPULATENBHOCTb, SHEPTHUst MOHM3AIIIH).
[TocnenoBaTenbHOCT  3aMOHEHHSI JJIEKTPOHHBIX OpOMTalel aTroMOB MalbIX IEpHOIOB.
OcCOOeHHOCTH ~ 3allOJIHEHHsI  DJIEKTPOHHBIX  opOWTanell  aroMoB  OONBIIMX  TEPHOJOB.
Ilepnonnueckas cucreMa XMMHYECKUX JIEMEHTOB B CBETE IPEJICTABICHUM O CTPOECHUHU aTOMa.



CreneHb OKHCIEHUS U BAJIEHTHOCTb. [IpencraBineHne o nepuoanueckol 3aBUCUMOCTH CBOMCTB
XUMHUYECKMX  DJIEMEHTOB  (3JIEKTPOOTPHULATENBHOCTh,  OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOICTBA OKCUJIOB U TMAPOKCUIOB) OT CTPOEHMSI aTOMa.

Crtpoenue BeuiecTBa. BemiecTtBa B TBEpAOM, )KHJIKOM U ra3000pa3HOM COCTOSHUU. Bubl
XUMHUYECKON CBSI3U: MOHHAs, KOBaJEHTHAas (HEMOJsipHAas, MOJspHas); OOMEHHBIH U JOHOPHO-
aKUENTOPHBIA MEXaHU3M 00pa30BaHMs KOBAJICHTHOM CBSI3H.

MexxMoNeKyJIipHbIe B3aUMOJICUCTBHS (BOJOpPOJHAsl CBsA3b, CHIIbl Bau-nep-Baanbca).
Tumnel KpUCTANIMYECKUX PELIETOK — AaTOMHAs, MOHHAs, METAJUIMYECKas, MOJIEKYJIApHas — U
OCOOCHHOCTH HX CTPOEHHUS. 3aBUCHMOCTbh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOMN
PELIETKH U BUJA XUMUYECKOMN CBS3H.

OcHOBHBIE 3aKOHOMEPHOCTH TPOTEKAaHUS XUMHUYECKHX peakuuil. Kiaccupukanums
XUMHYECKHX PEaKIHUil MO0 pa3nyHbIM MHpH3HaKaM (MO YHCIy U COCTaBy Yy4YacTBYIOIIUX B
peaKuu BEIIECTB, M0 TEIJIOBOMY 3(PPeKTy, M0 U3MEHEHUIO CTENEeHEH OKUCICHHUS] XUMUYECKIX
AJIEMEHTOB, MO OOPAaTUMOCTH, IO YYaCTHIO KaTajiu3aTropa, IO arperaTHOMy COCTOSHHIO
pearupyromux BeuecTB).

DJIEMEHTbl XUMUYECKOM TEPMOJMHAMHUKU. DHEPreTuka XUMMU4eckux peakuuil. TemnoBoit
ahdexT xummuueckod peakuuu. DK30- U DHIOTEPMHUYECKHE PEAKIMH, TEPMOXHUMHUYECKUE
ypaBHeHus. 3akoH ['ecca u ero cineactsusi. Beruncienus 1o TepMOXUMUYECKUM YPABHEHUSIM.

[TonsiTie O CKOPOCTM XHUMHYECKOW peakuuu. 3akoH jAeicTByrommx Mmacc. DakTopsl,
BIMAIOIIME HA CKOPOCTh XMMHYECKOW peakuuu. JHeprus axtupauuu. [loHaTtue o karamuse.
®depmenTsl. UHTHOUTOPHI.

[TonsiTue 00 0OpaTUMBIX U HEOOpAaTUMBIX XUMHUYECKMX peakuusix. llonarue o
XAMHYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBUS CMELMIEHUS XHUMHUYECKOTO
paBHOBecusl. DaKTOPbI, BIUAIONIME HA COCTOSTHUE XUMUYECKOro paBHOBecus. [IpornosupoBanue
BO3MOKHOCTH TPOTEKAHHMS] XUMHYECKUX IPEBpAIICHUI B PA3JIMYHBIX YCJIOBHSX Ha OCHOBE
IPEJICTaBICHUN 00 N3YUEHHBIX IEMEHTAaX XUMUYECKONH KUHETUKU U TEPMOJIMHAMUKH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA XUMUYECKHX NIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKHUCIEHUS. BakHbIE OKMCIUTENN U
BocctaHoBuTenu. Ilepmanranar kamus  (xapakrepuctuka). CocTaBieHHEe  ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJa 3JIEKTPOHHOTO
OanaHca.

ONEeKTpOoIUTHUYECKas JAMCCOLMalMs. XUMHUYECKHME pPEaKIUuu B pacTBopax. Teopus
AIIEKTPOIMTUYECKOH uccoranuu. PactBopenue kak pu3uko-xumuueckuil npouecc. [lonsrue o
rypatax M KpUCTAJUIOTHApaTax. OJEKTPOJUTbl M HEdJIEKTPOJIUThl. KaThoHbl, aHUOHBI
MexaHu3M AMCCOLMAIIMY BEIIECTB C Pa3IMYHbIM BUIOM XUMHUECKOH cBsA3U. CHIIbHBIE U clla0ble
aneKTposnThl. CTENeHb AMCCOLUAaluK, KOHCTaHTa aquccounannu. MloHHoOe npousBeneHue BOJBI.
Bonoponuslii nokaszarens. THANKATOPBI. DIEKTPOIUTHYECKAS JUCCOLMALUS KACIOT, OCHOBAaHUN
U COJIEH.

Peaknun woHHOro oOMeHa. VYcClIOBUS TPOTEKAHWS pPEAKIMid HOHHOTO OOMeHa.
MounekynsipHbIe, MOJIHBIE M COKpAICHHBIE HNOHHBIE YpaBHEHMs peakuuid. CBOWCTBa KHCIOT,
OCHOBaHMH U CcoOJiell B CBeTe MpPEACTaBICHUN 00 HIIEKTPOIUTUUECKOM JMCCOIUAIINH.
KauecTBeHHbIE peaKIK Ha HOHBI.

I'mppomus comei. MoHHBIE ypaBHEHHs TUAPOIU3a coieil. XapakTep cpeisl B BOJHBIX
pacTBOpax COJIEH.



OKCIIEpUMEHTAIbHOE HW3y4YCHHME BEIIECTB U SIBJICHUI: O3HAKOMIIEHHE C MOJEISIMU
KPUCTANTHYECKUX PEUIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTawioB (rpadura u
ajMasa), CJI0XKHBIX BEILECTB (XJI0pHUAa HATpHUs);

UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakluu OT BO3IEHCTBUS Pa3IMUHBIX
(hakTOpoB;

OTIBITHI, WUTIOCTPUPYIOIIHE 00OPATUMOCTh XUMHUECKUX PEAKLIUH;

UCCJIEJOBAaHUE AJIEKTPOIPOBOJHOCTH PacTBOPOB, IIpoliecca JUCCOLMALMM  KHCIIOT,
IIeJI0YEH B COJICH;

IPOBE/ICHUE OIBITOB, WIOCTPUPYIOIIUX IPU3HAKM MPOTEKAHUS PEAKIMHA HOHHOIO
oOMmeHa (00pa3zoBaHMe OcajKa, BBIICICHUE ra3a, 00pa30BaHKUE BOJIBI);

NpUMEHEHHE UHINKATOPOB (JIAKMyca, METHIIOpamka 1 (peHosnpranenHa) A OnpeaeieHus
XapakTepa cpe/ibl B pacTBOpax KMCIOT, OCHOBAaHHUM U COJEH;

IPOBE/ICHUE OINBITOB, WUIFOCTPUPYIOIIUX HMPUMEPbl OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuil (ropeHue, peakuu pas3ioKeH!s, COETUHEHMS);

pacro3HaBaHUE HEOPraHMYECKHUX BELIECTB C IOMOIIbIO KAUECTBEHHbBIX PEAKIUIl HA NOHBI;

pellIeHHEe SKCIEePUMEHTANbHBIX 337ad Mo TeMaM: «OKHCIUTEIbHO-BOCCTAaHOBUTEIIbHBIE
peakuuny, «'uaponus coneity, «IAEKTPOTUTHUECKAS TUCCOLUALIUY.

HemeTauibl 4 MX coeJUHEHHS

OO0mast xapaktepucTuka HeMmeTauioB. OCOOCHHOCTH CTPOCHHSI aTOMOB XHUMHYECKHX
3JIEMEHTOB, MPOCTBIX BEIECTB, ALIOTponus. OKUCIUTENbHO-BOCCTAHOBUTENIbHbBIE CBOMCTBA
HemeTasioB. CpaBHUTENNbHAS XapaKTePUCTUKA COEAMHEHUM HEMETaIOB.

OOmass xapakTepucTHUKa rajoreHoB. OCOOEHHOCTHM CTPOEHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJIOTEHOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xjopa (B3aMMOJIEHCTBHE C MeTajUlaMu, HeMeTalllaMH,
BOJIOM, mienoyamu). XnopoBogopox. ConsiHasg KHCIOTa, XUMHUYECKHE CBONCTBA, IMOJyYCHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X Haxox/jeHue B npupojie. [IoHsaTHe 0 KUCI0poIcOoIepKaINX KUCIOTAX XJI0pa U UX COJISAX.

VVIA-rpynmnel. OcoOeHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHbIE CTENEHH OKHCICHMS.
Crpoenre u ¢u3nYecKHe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOITHBIE
MoaM(UKAIMK KHUCJIOpoAa U cepbl. XHMHUYECKHE CBOICTBa cepbl (B3aUMOJECHCTBHE C
HEMeTaJUlaMM, METaJUlaMH, KOHILEHTPUPOBAHHBIMH Qa30THOW M  CEPHOW  KHUCIIOTaMH).
CepoBosioposl, cTpoeHHe, (u3MUeCKMe U  XUMHYECKHE CBOWCTBA  (KUCJIOTHBIE U
BOCCTAaHOBUTENIbHBIE CBOWCTBA). OKCHABI cepbl Kak NPEACTaBUTENH KHUCIOTHBIX OKCHJIOB.
Cepnucras kucnora u ee conu. CepHast KMCI0Ta, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001mue
KaK MpeACTaBUTENS Kiacca KUCIOT U crneunduueckue). Coau cepHOW KHUCIOThI. XHUMHUYECKUE
peaKknMy, JeXallue B OCHOBE IPOMBIIIJIEHHOTO CIoco0a TOJIY4YEeHUs CEPHOM KHUCIOTHI.
[IpencraBiaeHns 0 XUMHUYECKOM NPOU3BOJCTBE U CBA3aHHBIX C HUM Ipodeccusx. IIpumenenue
CepHOI KuCIOTHl U cynbdaroB. KauecTBeHHbIE peakiuu Ha Cynb(uT-, cyabduia- u cynbdar-
aHnoHbl. HaxoxaeHuwe cepbl M €€ COEOUHEHUH B MpUpoJe. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIIel Cpebl COSTMHEHUSIMH Cepbl (KUCIOTHBIE 0K/, 3arpsi3HEHNE BO3/yXa), CIIOCOObI
€ro NPeJOTBPAICHHUS.

OO6mass xapaktepucTuka 3jeMeHTOB VA-rpymnnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCIICHHUS.

A30T, pacmpocTpaHeHHE€ B INpupone, (GU3MUECKHEe U XHMHUYECKHE CBOMCTBa
(B3aMMOJICHCTBHE C MeTallaMH, BOAOPOAOM, Kuciopoaom). KpyroBopor asora B mpupoze.
AMMUak, ero puU3nyYecKkue U XMMHYECKHe CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBONMCTBA BOJHOIO



pacTBopa), IpUMEHEHHE U ToJlyueHue B JabopaTopuu U MPOMBINUIEHHOCTU. MoH amMMoHus,
JIOHOPHO-aKIENTOPHBI MeXaHu3M ero oOpazoBanus. Conu aMMoOHUS, UX (u3MUeckue u
XUMHUYECKHE CBOWMCTBA (pa3loXKeHHWE M B3aMMOJCHCTBHE CO MIE0YaMH), TNPUMEHEHHE.
KauectBennas peakius Ha noHbl ammonus. Oxcunst azota (I, 11, 11, 1V, V). A3oTtucras xucnoTa.
A30THasi KHCIIOTa, €€ TMOoiydyeHue, (usmueckue M XHUMHUYECKHME CBoOiicTBa (00mue Kak
MPEICTAaBUTENS Kiacca KHUCIOT W crenuduueckue), MpUMEHEHHe. XUMUYECKUE pPEeaKIIHH,
JIeKalIe B OCHOBE MOJyYEHUSI a30THOM KHCIOTHI B MPOMBINUICHHOCTH. HUTpaThl U HUTPUTHI.
KauecTBeHHBIE peakMd Ha HUTPAT- U HUTPUT-AaHHUOHBL. XHUMHUYECKOE 3arps3HEHHE
OKpYXKarollel cpeiibl COeAMHEHUSMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHNE BO3/yXa, IOYBbHI U
BOJIOEMOB).

®ochop, ammorpomubie Moaudukanuu docdopa (Oenmprii W KpacHbI  docdop),
dbusznyeckue W XMMHUYECKHME CBOICTBa (B3aUMOJICHCTBHUE C METAJUIAMH, KHCIOPOJAOM,
rajJoreHaMu, KOHIIEHTPHPOBaHHBIMHU a30THOM M cepHOil kuciaotamu). Okcuabl hocdopa (111, V),
docdopHas kuciora, GU3NIECKUE U XUMHUIECKHE CBOMCTBA, MoyydeHrne. KauecTBeHHas peakius
Ha (ochat-uonsl. [Ipencrasnenus o ranorenuaax dpocdopa (I, V).

[TonsiTrie 0 MUHEpPaNbHBIX YA0OpeHusx. A30THble, pochopHbIe, KOMIIJIEKCHBIE YA00pEHUSI.
XUMHYECKOE 3arpsi3HEHUE OKPY’KaIOIIEeH cpefibl COeTUHEHUIMU a30Ta U docdopa.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHBIC CTETICHU OKUCIICHHSL.

VYrnepon, amnorpornHeie Moaudukanuu (rpagut, anmas, ¢pyiepeH, rpadeH, HAHOTPYOKH),
dbusznyeckue W XUMHUYECKHE CBOWMCTBAa MPOCTHIX BEIIECTB (B3aUMOJICHCTBHME C MeTallaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAHHBIMH a30THOW M CepHOU kuciotamu). [ToHsaTue 06 agcopOuuu.
Kpyrosopot yraepona B npupone. OKcuabl yriepoaa, ux Gu3n4ecKkue 1 XMMUYEeCKHe CBOMCTBA,
NEICTBHE HA >KMBBIE OpPraHM3MbI, IMOJYYEHHE M MPUMEHEHHE. DKOJIOTHYECKHEe MpoOIeMbl
atMocepsl, cBs3aHHble ¢ okcugoMm yraepoaa (IV). VYrompHas kuciaora ¥ ee CONU, HX
dusnyeckue W  XMMHUYECKHUE CBOKMCTBa, TONydeHHWE W mnpuMmeHeHwe. KapOoHarsl,
rupokapOoHatThl, uX cBoiicTBa. KauecTBeHHas peakuus Ha KapOoHaT-wOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CETHCKOM XO3S1CTBE.

[lepBoHavanbHble TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCTUHEHHSIX Yriepoja:
yIJIeBOAOPOABI (MeTaH, 3TaH, OTWIIEH, aleTWJICH), ITAaHOJ, TJIMIEPUH, YKCYCHas KHCIOTA.
[TpupoaHbIE WCTOYHHKH YTJIEBOJAOPOJOB (Yyroyib, MPUPOIHBIA Ta3, HE(PTH), TPOAYKTHI HX
nepepaboTKU, UX PoOidb B OBITY U MPOMBIIUICHHOCTH. [loHSATHE O OMONOrMYecKH Ba)KHBIX
OpraHMYECKUX BEIIeCTBaX — XKHpax, OenKax, yriaeBoJax — M HX POIU B JKU3HU YEIOBEKA.
EnuHCTBO OpraHWYeCcKUX U HEOPTAHWMUYECKUX COSTMHCHU.

Kpemuuii, ero ¢usmyeckue U XUMHUECKHE CBOMCTBA (B3aUMOJCHCTBHE C METaUIaMH,
KHCIIOPOJIOM, YTIIEPOJIOM, TaJlOreHaMHt ), TTOJIyYeHHEe U pUMeHeHue. Ponb KpeMHUsS B mpupoje u
texHuke. Oxeun kpemuus (1V), kpeMHUEBas KUCIOTa, CUIMKATHL: (U3MYECKUE W XHUMHUYECKHE
CBOICTBa, TOJTyUYCHUE W TPUMECHEHHE B OBITY W MPOMBIIIICHHOCTH. BakHeWIne cTpouTeIbHbIC
MaTepuayibl: KEepaMHKa, CTEKJIO, IeMEHT, OeToH, jkeme300eToH. I[IpoGmembl Oe3omacHOTO
UCTIOJIb30BaHUs CTPOUTENHHBIX MAaTEPUATIOB B TOBCETHEBHOM JKU3HH.

Bop. Ocobennoctu crpoeHuss aroma. OOmMe MNpeacTaBIeHUS O (QU3HUECKUX U
XHMHYECKHUX CBOMCTBaX. bopHas kuciora.

DKCTepUMEHTAIBEHOE H3yUCHHUE BEIISCTB U SIBIICHHINA:

03HAKOMJICHHE C 00pa3IaMu MPUPOIHBIX XJIOPHUJIOB (TAJIOTEHUIOB);

MIPOBEJICHUE OIBITOB, OTPAXKAOMIKNX (PU3NUECKHEe U XUMUIECKUE CBOMCTBA TaJIOT€HOB M MX
COCIMHEHMH;



M3y4YE€HHUE CBOMCTB COJISTHOM KHCIIOTHI;

MPOBEJICHNE KaYECTBCHHBIX PEaKIMii Ha XJIOPUA-, OPOMUI- U UOIUIA-UOHBI U HAOTIOCHIE
MPU3HAKOB UX MPOTEKAHUS;

03HAKOMJICHHE C 00pa3liaMu cepbl U €€ MPUPOJHBIX COeIMHEHUN;

Ha0JI0/IeHue mpoliecca OOYTIMBaHUS caxapa Moj IeHCTBUEM KOHIICHTPUPOBAHHON CEpPHOM
KHCJIOTHI,

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,

IPOBEJICHNE KAYeCTBEHHBIX peakuuil Ha cynbGua-, CylbGuUT- U Ccylb(ar-uoHbl H
HaOJI0/IEHUE MPU3HAKOB UX NMPOTEKAHMUS;

O3HAaKOMJICHHE C (U3MYECKUMH CBOMcTBaMHU a30Ta, Qochopa M HUX COCTUHEHHH,
o0pa3iaMu a30THBIX U (HOCPOPHBIX yI0OpeHHii;

noJlyueHue, coonpanue, pacrio3HaBaHUE U U3YYeHHE CBOICTB aMMHaKa, U3y4eHHE CBONCTB
coJIeli aMMOHUS;

MPOBEJICHNE KAYECTBCHHBIX PEaKIMii Ha MIOH aMMOHHUS, HUTPUT-, HUTPAT- U (pochaT-HOHBI
Y U3Y4YCHHUE MPU3HAKOB UX MPOTEKAHUS;

M3y4YEHUE B3aUMOJECUCTBUS KOHUEHTPUPOBAHHOW A30THOM KHUCJIOTHI C MENbIO, CBOMCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJIEIISIMHA KPUCTAJUTMYECKUX PEIIETOK aiMasa, rpadura u QyiiepeHa, ¢
MPOIIECCOM  aACOPOIMM PACTBOPECHHBIX BEIICCTB AKTHBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
MIPOTUBOra3a;

noJyueHue, coonpanue, pacrio3HaBaHHe U U3YUYEHHUE CBOIMCTB YITIEKUCIIOTO ra3a;

MPOBE/ICHUE KA4YEeCTBEHHBIX pEakluMid Ha KapOOHAaT- M CWJIMKAT-WOHBI M HW3y4YeHUE
MIPU3HAKOB UX MPOTEKAHNUS,

M3Yy4eHUE B3aMMHBIX MTPEBPALCHUI KapOOHATOB U THIPOKapOOHATOB;

O3HAKOMJICHHE C OO0pa3lamMu MNPHUPOAHBIX KapOOHATOB M CHIIMKATOB, C MPOAYKIUEH
CUJIMKATHOM ITPOMBIIIUIEHHOCTH;

pelieHue SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxkHeilmme HeMeTaulbl U HX
COETMHEHUS».

MeTtajibl M UX COCAUHEHUS

OO6mue croiicTBa MeTauioB. OO0mIas XapakKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM HX MoJiokeHus B Ilepuonnueckoi cucreme Xumuyeckux siemeHToB J[. U.
MenneneeBa u crpoeHus atoMoB. Metamibl A- u b-rpynn. CtpoeHue NpocThIX BELIECTB —
MeTalIoB. MeTranmnndeckas CBA3b U METAIIMUecKasi KPUCTAJUIMYEeCKasl pelieTka (MPUMUTHBHAS
KyOuueckas, OOBEMHO-IICHTpPUPOBAaHHAs KyOudeckasi, TIpaHEIEHTPUPOBAaHHas KyOudeckas,
reKcaroHaJibHasi TJIOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB METALIOB OT
CTPOEHHS KPUCTAIUIOB. DIEKTPOXUMHUUECKHUNA Psiji HANpshKeHud MeTamioB. OOIIe XUMHUYeCKue
cBoiictBa MeTamioB. OOmme CcrnocoObl MOMYYEHHUS METAJUIOB, METaTyprus. DJIEKTPOIHU3
pacijiaBOB U pPacTBOPOB cCOJIEW Kak OJUH W3 CHOCOO0B moiydeHus: MeTtayusioB. llonarue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIlMTHl MX OT Kopposww. CruiaBwl (CTalb, YyTYH,
TIOpaIOMUHUINA, OpoH3a). [I[pMeHeHe METaIIOB | CIIJIAaBOB B OBITY M MPOMBITIIIEHHOCTH.

Memannwt A-2pynn

[Ilenounbie MeTauibl: TookeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJCHHE B Mpupoje. OPu3nueckrue U XUMHYECKUE
CBOICTBa (HA MpUMepe HATpUs U Kajus), monydeHrne. OKCUABI U THAPOKCHIBI HATPHUS U KA.
[IpuMeHeHre MIeNOYHBIX METAUIOB U UX COeIMHEHNI. bruomornueckas poib HATpUs U Kajusl.



[[lenouyHo3emMenbHBIE METAUIBI MarHuil M Kalblui: mosiokeHne B Ilepuogmueckoit
cucremMe XxuMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAXOXKICHHE B
npupozae. PU3nyecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeiune coennHeHus
Kamplusi ¥ MarHus (OKCHJ, THJIPOKCHJ, COJH), CBOWCTBA, MpuMeHeHue. JKecTKOCTh BOIbI U
crocoObl ee ycTpaneHus. KpyroBopor Kajabiusi B IpUpo/Ie.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme xumudeckux aeMmeHTo [l .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJaeHHE B mpupoje. Ousznyueckre U XUMHUUYECKUE CBOMCTBA
amoMuHus. AMGOTepHbIe CBOWCTBA OKCHU/IA U THAPOKCUIA amoMuHus. [IpuMenenue anroMuHus
U €ro CILIaBOB.

Memannwt b-epynn

OOmast xapakTepucTuka MeTauioB b-rpymm (moOOYHBIX MOATPYII): TOJIOKEHUE B
[Tepuoanueckoit cucrteme xumudeckux siaemeHtoB Jl. M. MenzeneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBJeHHE «IpoBaia» JIEKTPOHA Ha MPUMEpPE CTPOSHUS aTOMOB XpoMa, Melu, cepedpa.
BasieHTHBIE COCTOSIHHMSI aTOMOB (-3JICMEHTOB, CTEICHHM OKHCJICHUS AaTOMOB B COCIMHCHHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB WM THUIPOKCHIOB METAJUIOB OT 3HAYCHUS
CTCMEHH OKHCIEHHUS OJJIEeMEHTa B COEAMHEHMHM (HA TIpUMEpe COEIUHEHUl Xpoma).
[TepBoHayanbHbIe MPEACTABICHUS O KOMIUIEKCHBIX COSAMHEHHSIX.

Menp u cepebpo: CTpOCHHE aTOMOB, CTENEHU OKUCIeHUs. O0IIHe KpaTKue MPeACTaBICHUS
0 (U3NYECKUX M XUMHUYECKHX CBOHCTBaX IMPOCTHIX BEHIECTB (B3aUMOJCHUCTBUE C KHCIOTAMU-
OKHUCJIUTESIMHU), 00 MX OKCHJaX, THAPOKCHIAX U COJsIX, MX npumeHenuu. [IpeacraBnenus o6
aMMHUAYHbIX KOMIUIeKcax cepebpa u menu. KadecTBeHHbIe peakIMy Ha KaTHOHBI Meau (2+) u
cepeodpa.

[luHk: cTpoeHHME aToMa, CTENeHb OKHUCJIEHUSA. XapaKTEepUCTUKA (PU3UYECKUX U
XUMHYECKHX CBOWMCTB, TpUMEHEHHEe, aM(doTepHble CBOHCTBAa OKCHIA M THAPOKCHJA.
KauecTBeHHbBIE peakIiy Ha KATHOHBI IIUHKA.

Keneso: crpoenue atoma, crenenu okucienus. Haxoxaenue B npupoje. Gusznueckue u
XMMHUYECKHE CBOMCTBAa IKejie3a, MpUMEHEeHHe. buonornueckas ponpb xene3a. OKCHUIBI,
ruapokcuabsl U conmu kenmeza (II) m xemesa (llI), ux cocrtaB, cBoiicTBa W mMOJy4YeHHE.
KauecTBeHHbIE peakiuy Ha KaTHOHBI jkeie3a (2+) u xenesa (3+). UyryH u cTayip — CIUIaBbI
kene3a. [Ipow3BoACTBO UyryHa W CTald. OKOJOTUYECKHE TIPOOJIEMBI, CBS3aHHBIE C
METaJUTypTUUeCKUMU TIPOU3BOICTBAMH.

DKCIEPUMEHTAIBHOE U3yUEHNE BEILIECTB U SABJICHHI:

03HAKOMJICHHE C 00pa3IiaMy METaJJIOB U CIIJIaBOB, UX (PU3UUYECKUMU CBOMCTBAMU;

MOJICJINPOBAHNE METAJUIMYECKON KPUCTAIINYECKON PEIIETKH;

WU3y4EHUE B3aUMOJCWUCTBUSA METAUIOB C BOJOW, C pPAacTBOpPAMHM COJEH W KHCIIOT,
HCCIIEIOBAaHNE TMPOLIECCOB AJIeKTponu3a pactBopoB xmopuna menu () u wmommpma xanus,
KOPPO3UH METAILIOB;

M3y4eHUE OCOOEHHOCTEH B3aMMOJIEHCTBHS OKCHJIOB KaJIBIMS M HATPUS C BOJOWU, WX
TUAPOKCHUIOB — C okcuaoM yriepona (1V) u kucnoramu,

W3YYEHUE CBOMCTB KapOOHATOB M TMIAPOKAPOOHATOB KaJBIHUs, )KECTKON BOJIBI,

M3y4YEHUE POLIECCOB MOIYYEHUS THAPOKCHUIIOB Kele3a, X XUMUYECKUX CBOMCTB;

M3ydeHUEe MPHU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMil Ha WOHBI (MAarHWs, KabIlHs,
ATIOMUHMS, [IMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOII0/IEHUE W ONMCAHUE OKPAIIMBAHUS TUTAMEHU MOHAMHU HATPHUS, KaJTUs ¥ KaJIbIIUS;

uccienoBanre aM(pOTEPHBIX CBOWCTB TMAPOKCUAA altoMuHus, ruapokcuaa xpoma (I1) u
TUAPOKCH/IA IINHKA;



pELIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyXKamoLas cpeia

BemectBa 1 marTepuanbl B IOBCEIHEBHOW KM3HU 4YeJNOBEKa. BaxHelline BewmecTsa U
MaTepuaibl, 00JIacTH MX NpHUMEHeHHus. bezomacHoe HCMONb30BaHHE BEUIECTB U XUMHUYECKUX
peaxiuii B ObITy. [lepBas momols Ipyu XUMHUUYECKUX 0XKOTaX U OTPABJICHUSX.

HoBsie maTepuansl 1 TEXHOJIOTUU. [[pUHLINIIBI «3EIEHON XUMUW.

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHUMHUS U 370pPOBbE. 3HAYCHUE HM3YYAEMbIX
XUMHUYECKHX DJIEMEHTOB U MX COCAMHEHUN Al (YHKIMOHUPOBAHUS OpraHH3Ma 4YeJIOBEeKa.
[TonsiTre 0 310pOBOM 00pa3e KU3HHU.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpelibl. DKOJIOTHUECKUE MTPOOIIEMBI, CBSI3aHHBIC C
COCOMHEHUSIMH YIJIEpOJa, a30Ta, cephl, TsKeNIblx MetaioB. [lonarue o IIIK. Posb xumuu B
pEIIEHUH IKOJIIOTUYECKUX MPOOIIEM.

DKCHepUMEHTAIbHOE H3YYeHHE BEUIECTB U SBJICHMI: O3HAKOMJIGHHE C oOpasuaMu
MaTepuayioB (CTEKJIO, CILJIaBbl METAJJIOB, MOJMMEPHBIE MAaTEPHAIIb), ONPEIeTICHUE KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJICIMPOBAHKME Tpoliecca 0Opa30BaHMS KHUCIOTHOTO OIS, U3YYCHHE €ro
BO3JICUCTBUS HA MaTEpHUAJIbI.

IHoBTOpEeHue u 00001IeHHe 3HAHUH OCHOBHBIX pPa3/1esioB KypcoB 8-9 kiiaccoB

[lepuonnueckuii 3akoH u Ilepromnueckas cucTeEMa XHMHYECKHX 3JEMEHTOB B CBETE
MPEACTABICHUN O CTPOEHHS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHH CBONCTB XHWMHUYECKHX
3JIEMEHTOB U UX COECAMHEHUH B IEPUOJIaX U IPYIIAX.

CtpoeHue BelecTBa B TBEPAOM, KHUJIKOM U ra3000pa3HOM COCTOSIHUU. Bupl Xumudeckon
CBSI3U. 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOM pEIIETKH U BHUIA
XUMHYECKOMN CBSI3H.

Knaccudukanus XUMHYECKUX pPEaKIHi M0 pa3NuyHbIM IpusHakaMm. [IporHosupoBanue
BO3MOKHOCTH TPOTEKAHHMS] XUMHYECKUX IPEBpAIICHUI B PA3JIMYHBIX YCJIOBHSX Ha OCHOBE
MPEJCTABICHUN XUMUYECKON KUHETUKU U TEPMOJUHAMUKH.

XUMUYECKUE peakluuu B pacTBopax. [umaponu3 coseil. Peakium  OKHCIICHUS-
BOCCTaHOBJIEHUS. DJIEKTPOIN3.

CBolicTBa KUCIOT, OCHOBaHUN M COJieH B CBETE MPEACTaBIEHUI 00 AIEKTPOIUTHIECKON
JIUCCOLIMAMN U OKUCITUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX.

Meoscnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
Yyepe3 MCMOIb30BaHNe KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHMA, TaK M MOHITUN, IPUHSITHIX B
OTAEJBHBIX €CTECTBEHHBIX HayKaX.

OO01ue ecTecTBEHHO-Hay4HbIE MOHATHUSA: SBJIEHUE (IIpoLiecc), HayuyHbIM (akT, runoresa,
TEOpHsl, 3aKOH, aHAJINU3, CUHTE3, KJIacCU(UKALUS, TEPHUOJUIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, TEXHOJIOT S, MaTEPUAJIbI.

®dusnka: BEMIECTBO, TeI0, GU3NIYECKHUE BEIMYHUHBI, CIUHUIIBI U3MEPEHHUs, Macca, 00bEM,
KOJINYECTBO TEIJIOTHI, aTOMbl U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOCHHUE Ta30B,
KUAKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEJ, KPUCTAIMYECKas peIIeTKa, dJEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, H30TOMbI, KBAaHTHI, PaIMOAKTUBHOCTh, albda-, OeTa- u
raMMa-u3Jjy4eHue, OJJIEeKTPUYECKUU 3apsii, MNPOBOJHUKH, MOJYIPOBOAHUKH, IHIICKTPUKH,
COJIHEUHBIH CTIEKTP, pa3JIoKEHUE OEIOTO CBETA B CIIEKTD.

buonorus: oakocucrema, Ouocdepa, POTOCHMHTE3, TMpolecchl O0OMEHa BEIIeCTB,
MUHEPATbHBIC YIOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.



['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HBIC
HCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI, IVIAHCTA Semis.

Texuonorus: CTPOUTCIIbHBIC TCXHOJIOI'uu, CEJIbCKOXO03SIMCTBEHHEBIE TCXHOJIOI'UH,
TEXHOJIOTUH IEKTPOHHOW MPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YIJIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1¢ 0O0y4YeHHS XMMHH B €IMHCTBE y4eOHOW M BOCIUTATEIBHOMN JEATEIbHOCTH
o0pa3oBaTeNbHONW  OpraHW3allMd B COOTBETCTBUH C  TPAJUIMOHHBIMH  POCCHUHCKUMH
COLMOKY/IBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IIPUHATBIMH B 0OLIeCTBE
IpaBUIAMU M HOpPMaMHM IOBEJEHUS U CIIOCOOCTBYIOT MpoOLieccaM CaMOIIO3HAHMS, CAaMOPA3BUTHUS
U COIMANTN3AIMH 00yYarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUH M PACUIMPEHHE OIbITAa AEATEIbHOCTH Ha ee
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIUTAHMA:

NPOSIBJIICHUE [IEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HayYHOMY U
UCTOPUYECKOMY HACJIEJUI0, TOHUMAaHUE 3HAYEHUS] XUMUYECKON HAyKH U TEXHOJOIMU B JKU3HU
COBPEMEHHOI0 00LIEeCTBa, B pa3BUTUH SKOHOMHUKHU Poccuy u cBOero peruoxa;

2) rpa:kKAaHCKOro BOCIIUTAHUSA:

NPEICTaBICHUE O COIUAIBHBIX HOpMAax M MpaBUJIaX MEKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE, MPOSBICHUE KOMMYHHUKATUBHOW KYyJNbTyphl B pa3HOOOpa3HOW COBMECTHOM
NeSITeIbHOCTH;

CTpEeMJICHHE K B3aMMONOHUMAHHUIO U B3aUMOIIOMOIIM B IIpoLecce yueOHON U BHEYy4YEOHOU
NeSITeTbHOCTH;

TFOTOBHOCTh OILIGHMBaTh CBOE IIOBEIEHHE W IOCTYHNKHM CBOUX TOBApUIIEH C MO3ULMU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUIA OCTYIIKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHOIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd U HEOOXOAMMBIE JUIsl IOHUMaHMS
CYIIHOCTH Hay4YHOI KapTHUHBI MUPa;

OCO3HAHWE [EHHOCTH HAyYHOTO TIO3HAHUS JUIsI Pa3BUTHS KaKIOTO 4YeIOBEKa U
MIPOM3BOIUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HAyKH «XHMHUS» B CHCTEME HayUHBIX
NpPEeJCTaBICHUN O 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIbI, B3AUMOCBS35IX UEJIOBEKa C MPUPOTHON
Y TEXHOJIOTHUYECKOH CPEON;

MO3HABATENIbHAST MOTHBAIMA M WHTEpEC K OOYYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHI0O M CaMOOOpPA30BaHMIO, K HMCCIEIOBATEIBCKOW MEATETHHOCTH, K OCO3HAHHOMY
BbIOOpY HaNpaBJIeHUs U YPOBHs JaJibHEHIIEro o0y4eHus;

4) BocnUTaHUS KYJIbTYPbI 310POBbS:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTaHOBKA Ha 3JI0OPOBBI 00pa3 »KHW3HH, OCO3HAHWE MOCIEICTBHA ¥ HENPUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsl, HApKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIIOICHHS
npaBuil 6€30MACHOCTH NMPH OOPAILEHUH C XUMHUYECKUMH BEIIECTBAMH B YUEOHBIX M KU3HEHHBIX
CUTYAIIHSX;

5) Tpy10BOrO BOCIUTAHMS:

(dopMHpOBaHHE 1IEHHOCTHOTO OTHOMICHUS K TPYAOBOM IESATENbHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEKa M K MCCIEI0BATENbCKOM JEATEIbHOCTH KaK BBHICOKO BOCTPEOOBAaHHOU B
COBPEMEHHOM OOIIECTBE;



pa3BUTHE HHTEpeca K MmpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mpodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaTn3aliuu B 3Toi chepe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIIEHHS K MPHUPOJAE KaK HMCTOYHUKY XKU3HU Ha 3eMmie,
OCHOBE €€ CYLIECTBOBAHHSI;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyJIbTYphI: MPHOOPETEHUE OMBITA IUIAHUPOBAHUS
MOCTYNKOB M OILICHKM WX BO3MOXKHBIX MOCIEJICTBUM [IJIsi OKPYXAIOLEeH Cpebl; OCO3HAHUE
JI00abHOTO  XapakTepa JKOJIOTMYECKUX MpoOJeM M MyTed HX pelieHus; CIoCOOHOCTb
NPUMEHATHh 3HAHMS, MOJIY4YaeMble NPU U3YYEHUM XHUMHHM, Uil PEUICHUs 3a7a4, CBA3AHHBIX C
OKPYKaIOIIEeW CPEAO; aKTUBHOE HENPUITHE JECUCTBUM, IIPUHOCIIINX BPEJ OKPYXKAIOIIECH CpeLe;
OCO3HAHHE CBOCH POJM KaK Tpa)kJIaHWHA M IMOTPEOUTENS B YCIOBUSX B3aUMOCBSI3U TIPUPOTHOM,
TEXHOJIOTMYECKOM M COLIMAIIBHOM Cpel; TOTOBHOCTh K YYACTHIO B IMPAKTHYECKOU NIEATEIbHOCTU
3KOJIOTUYECKOW HAIPaBJIECHHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeameTHble pe3yiabTaThl OOYYalOIMXCSA, OCBOUBIIMX MPOrpaMMy [0 XHUMUHU
OCHOBHOTI'0 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCLUUIUIMHAPHBIX  (MEXMPEAMETHBIX)  IOHATHH,  OTpaXkaroUIuX
MaTepuaibHOE €IUHCTBO MHpa U IMpOLecC MMO3HAaHUS (BELIECTBO, CBOMCTBO, SHEPTHUs, SBIICHUE,
Hay4HbI (paKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOpHs, HaOIIoIeHNe, H3MEepeHue,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JIPYyTHE);

OBJIAJICHUE YHUBEPCaJIbHBIMU y4eOHBIMU JIEHCTBUAMU (mo3HaBaTEIbHBIMU,
KOMMYHHKATHBHBIMH, PETYISITUBHBIMU), BAXKHBIMU JJIs1 TIOBBIIIECHHS 3()(HDEKTUBHOCTH OCBOCHUS
colepkaHus ydeOHOro mpeamera, (GOPMHPOBAHUSA KOMIETEHIMH, a Takke IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yYaroIuXCcs B Kypce XUMUH;

CHOCOOHOCTH MX MCIIOJIB30BATh B y4eOHOI, TO3HABATEILHOW U COIIMATILHOM MPAKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKue AeicTBUA:

YMEHMsI HCIOJIb30BaTh IPHEMBbl JIOTUYECKOIO MBIIUIEHUS TpPU OCBOCHHUM 3HAHMM:
pPacKpbIBaTh CMBICH XMMHMYECKUX TMOHSTUHA (BBLAENATh HX CYLIECTBEHHBIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSA3b C JPYTUMH MOHATHIMHU); aHAJIU3UPOBaTh, CPAaBHUBATh, 00001IATh,
BBIOMpPAaTh OCHOBaHMSA JUIs KiIacCU(UKAMM M CHCTEMAaTHU3allUUd XMMUYECKUX BEIIECTB U
XUMHYECKMX peaklMi; yCTaHaBIMBaThb HPUUYMHHO-CJIEICTBEHHBIE CBSA3M MEXAYy OOBEKTaMu
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHUsS (MHIAYKTUBHbBIC, NEAYKTUBHBIC, 110 AHAJIOTUH);
npelaraTb KpUTEPUU M BBISBIATH OOLIME 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B M3Y4aeMBIX
Ipoueccax M SBIEHUSAX; NMPOBOJUTH BBIBOABI M 3AKIIOUEHUS; YMEHUS NPHUMEHATH B IIPOLIECCE
MO3HAHUS MOHATHS (MpPEeIMETHbIE U METalpeJIMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH,
UCIIONIb3YEMbIE B XMMHHU, MPEOOPa30BbIBaTh MOJEIbHBIE NMPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOJ B7IeMEHTa), XUMUYecKas popMysa U ypaBHEHHE XUMHUYECKON PeakIMy — MPU PEeLICHUN
y4eOHBIX 3a/1a4; C YYETOM 3TUX MOJENbHBIX MpPEJCTAaBICHUN XapaKTepU30BaTh H3ydaeMble
XUMHYECKHE BEUIECTBA U XUMUUECKHE PEaKIUU.

bazoBble mucciaenoBatenbckue jAeiicTBUS (MeTOAbI HAYYHOIO IO3HAHUSI BeleCTB H
sIBJICHUN):



YMEHUS IPUMEHATh METO/IbI HAYYHOT'O TO3HAHHUSI BEIIECTB U SIBJICHUN HA SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW T[O3HABAaTEIbHOW H TMPOEKTHO-UCCIECIOBATENHCKON
JIesATEIbHOCTH;

YMEHUSI UCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTa IO3HAHUSA M
CaMOCTOSITENIbHO CTAaBUThb BOMNPOCHI, aHAIM3UPOBaTh (HAKThl, BBIABIATH U (POPMYIHPOBATH
npobieMy, OmpeAessaTh LeNb U 33/Ja4H, COOTBETCTBYIOLIUE PEIICHHIO MPOOJIEMBI; MpeiaraTh
OMUCATENIbHYI0O WM OOBSICHUTEIbHYIO THUIIOTE€3Y M OCYIIECTBISATh €€ IPOBEPKY; YMEHUS
MPOBOAMTH U3MEPEHUS HEOOXOAUMBIX IMapaMETPOB, BBIUMCICHHUSI, MOJCIIMPOBAHKE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble W MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMynupoBaTh 0000IIEHNS U BBIBOJBI MO PE3YJIbTaTaM MPOBEIACHHOTO OIBITA, UCCIICIOBAHUS,
COCTABJIATH OTYET O IPOJICTAHHON padoTe;

PatGora ¢ undopmaunmeii:

YMEHHsI OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpManuu (HayqHO-TIOMYJIspHAs
aUTEepaTypa XMMHYECKOTO COJEp)KaHWs, CIpaBOYHbIC mocobus, pecypcsl HWHTepHETa);
aHaJIM3UpoOBaTh  WH(MOpPMAIMIO U  KPUTUYECKH  OLIEHHUBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(POPMAIIHIO, 3HAUUMYIO ISl PEeLICHUS
yueOHOW 3a/la4yi; YMEHHUsI MPUMEHATb pa3jMyuHble METOJbl W (POPMYIUPOBATH 3alPOCHl MPU
MOKMCKE U 0TOOpe MH(pOPMAITUHN, HEOOXOAMMON TSl BBITIOJTHEHHS YU4eOHBIX 337a9; UCTIOIb30BaTh
WH()OPMAIIMOHHO KOMMYHHUKATHUBHBIE TEXHOJOTMH M Ppa3JIMYHbIE IOWCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY TMpeACTaBIeHUS HHPOpPMAIUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULbI, PUCYHKH U JIpyrue (GOpMbl); YMEHHS HCIIOIb30BaTh HAYYHBIN
S3BIK B KAYECTBE CPEICTBA PAOOTHI ¢ XUMUYECKOH MH(POPMAIUECH; IPUMEHATh MESKITPSIMETHBIC
(pusnyeckue U MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJTbI, a00OpEeBHATYPHI, HOMEHKIIATYPY,
HCIIOJIb30BaTh U MPeoOpa30BbhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

1) ymeHus oO1ieHus (MMCbMEHHOM M YCTHONH KOMMYHUKAIIMH):

IIPEJCTABIISITh TOJTYYEHHBIE pPE3yJbTaThl IO3HABATEJIBHOM NEATENBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTax; IyOJUMYHO BBICTYNATh C Mpe3eHTalueill pe3ylbTaTOB BbIMOJIHEHUS
XUMHUYECKOTI0 IKCIEPUMEHTa (MCCIIe10BaTeNbCKON Ja00paTOpHON MM MPAaKTUYECKOH padoThI,
y4eOHOro MpOEKTa); B X0Jie Juaiora u (Uiu) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO OOCYKAaeMoin
TE€Me U BbICKa3blBaTh HJI€H, (POPMYJINPOBATH CBOM MPEAJIOKEHHUSI OTHOCUTEIBHO BBIOJHEHUS
IIPEJI0KEHHON 3a1a4H.

2) yMeHHUs y4eOHOro COTpyAHUYECTBA (FPYNIOBasi KOMMYHHUKAIUs):

y4acTBOBaTh B TIPYNNOBBIX (opMax padOThl: IUIAHUPOBATH OPraHU3aLUI0 COBMECTHOM
paboThl, ONpPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXIy WICHAMU TPYMIbI; BBHIIOIHSITH
CBOIO 4acCTh pabOThI, KOOPIAMHUPOBATH CBOU JEHCTBUA C AEUCTBUAMM JAPYIHX UIEHOB KOMaH]bI,
ONpeeNATh KPUTEPUH IO OILIEHKE KayecTBa BBHIMOJIHEHHOM paboThl; pemiarh BO3HUKAIOIINE
npoOJeMbl Ha OCHOBE ydeTa OOLIMX MHTEPEeCOB M COINIaCOBAaHMUS MO3MIMMH, y4yacTBOBaTh B
o0cyx/1eHu, 0OMeHe MHEHUSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3auMOAEHCTBHSL.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe AeiicTBUS

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMU y'-Ie6HI)IMI/I PETYIATHBHBIMU HeﬁCTBHHMI/I BKJIFOYACT
pa3BUTHE CaMOOpPraHU3aIlMH, CAMOKOHTPOJISI, CAMOKOPPEKITHH, B TOM YHUCIIE:

YMEHHsI pemiath yueOHble M HCCIEI0BaTENbCKUE 3aJadd: CaMOCTOSITENILHO BBIOMpATH
croco0 perieHus yaeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHHs, BHIOMpATH



Haubosee MOAXOISAIIUNA C YYEeTOM CaMOCTOSTEIbHO BBIJEIEHHBIX KPUTEPHUEB), IJIAHUPOBATH
CBOIO paboTy MpH pelIeHUH Y4eOHOUM MM UCCIeNOBaTeIbCKON 3aaui; Ha OCHOBE MOTYyYEHHBIX
pe3ynbTaToB (GOPMYIUPOBATh OOOOIICHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOXHOE PA3BHTHE
MIPOLIECCOB; AHAJIM3UPOBATh PE3YJIBTATHI: COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMHU
pe3ynbTaTaMu, OCYIIECTBIATb CAMOKOHTPOJb  JIEATEIbHOCTH; KOPPEKTHPOBATH  CBOIO
JIeATEIIbHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKU.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOILEro
o0pa3oBaHus Ha YrIIyOJEHHOM YpOBHE MMEIOT 00Iee COAEPIKaTENbHOE SAPO C MPEAMETHBIMU
pe3yibTataMu 0a30BOTO YPOBHS, COTJIACOBaHBI MEXAY COOOH, YTO TMO3BOJISET PEaIn30BBIBATH
yriayOleHHOe M3y4YeHHe KaK B paMKax OTAENbHBIX KJIacCOB, TaK M B paMKax pealu3aluu
WHAUBUAYAIbHBIX 00pa3oBaTeNbHBIX TPAGKTOpUil, B TOM YHCIE HCIOJIb3YS CETEBOE
B3aMMOJICCTBIE opranu3anuu. [1o 3aBepiieHnn pearn3anuy IPorpaMMbl YTIyOJIeHHOTO YPOBHS
oOyyJarommecs CMOT'YT JieTallbHEe OCBOUTH MaTepHall, OBIAJACTh PACIIUPEHHBIM KPYTrOM MOHSATUN
U METOJIOB, pelIaTh 3a7aun 00jee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHble pe3ynbTaThl BKJIIOYAIOT: OCBOEGHHE OOYYaIOIIMMUCS HAyYHBIX 3HAHUM,
YMEHUN U CIOCOOOB JEUCTBHM, crienuUUecKuX AJisi MPeaIMETHON 00s1acTu «XUMHUS»; OCHOBBI
HAay4YHOT'O MBIIIJICHUS; BUABI IESITEILHOCTH I10 IMOJYYEHUIO HOBOTO 3HAHMSI, €Er0 HHTEPIPETALINH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUE€OHBIX U peajbHBIX KU3HEHHBIX YCIIOBUSX;
o0ecreynBaroT BO3MOXKHOCTD YCIICHTHOTO 00YUYEeHHsI Ha CIIEIYIOIIeM YPOBHE 00pa30BaHHUs.

K koHity oOyueHuss ¢ 8 kaacce y oOydaromierocss Oynyr chOpMHpPOBAHBI CIEIYIONIHEC
NPEMETHBIC PE3YJIbTaThl U3YYCHHSI XUMHUHU Ha YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYCCKHX IOHSATHHA: aTOM, MOJICKYla, XUMHUYECKUH
DIIEMEHT, METAJI, HEMETaUl, aJUIOTPOIHs, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS Y HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCHTENbHAS AaTOMHAS ¥ MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOIb, MOJSpHAas Macca, MaccoBas AOJS XWMHUYECKOTO JJIEMEHTa B
COETMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTEIbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCIOTa, OCHOBaHUE,
coyib, aM(POTepHBIN OKCHA, aM(POTEPHBIN THUIPOKCHUI, XUMUUYECKAsl peaKIusi, KiacCupUKaIus
peaKIuii: peakiui COCIUHECHUsI, PEAKIINK PA3JIOKCHUS, peaKI[uu 3aMeIeHUs, PeaKluu 0OMeHa,
9K30- U DHAOTEPMUYECKUE PEAKINH; TETIOBOM 3(PPeKT peakiuu; sSApOo aToMa, dIEKTPOHHBIN
CJION atoma, aToMHas opOuTanb, paauyc aToMa, XMMHUYECKas CBSA3b, MOJSPHAS M HEMOJSpHas
KOBaJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas JOJs BEIISCTBA
(mpolleHTHAas KOHIIEHTpalMs) B PacTBOpE, MOJSpHAs KOHIEHTpAIUsl BEILIECTBAa B PacTBOPE;
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKHCIICHHUS, OKHCIUTEIN U BOCCTAHOBHUTENH, OKUCICHHUE U
BOCCTAHOBJICHHE, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMU, METO]] DJIEKTPOHHOTO OaaHca;

HIUIIOCTPUPOBATH B3AMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MNOHATHH U INPUMCHATE OTHU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MIPEBPALICHUN;

HCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUIS COCTaBICHUS (JOPMYIT BEIIECTB U YpaBHEHUH
XUMHUYECKHUX PEaKIIHii;

onpeacIsAiTb BaJICHTHOCTH AaTOMOB JJICMCHTOB B 6I/IHapHBIX COCIUHCHHUAX, CTCIICHb
OKHCJICHUS JICMCHTOB B 6HHapHBIX COCAUHCHHUAX, MIPUHAAJTICKHOCTE BECUICCTB K OIMPEACICHHOMY
KJIACCy COeAMHEHWN 1o Qopmynam, BUAbl XUMHUYECKOW CBSI3U (KOBAJICHTHOW M HOHHOW) B
HEOPraHMYECKUX COSAMHEHUSX;



pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona JI. 1. MenaeneeBa, aTOMHO-MOJIEKYJISIPHOM TE€OpUH, 3aKOHA ABOTapo
U €ro CIEACTBUWA, NPEACTAaBICHUM O HAyYHbIX METOJAX [O3HAHHMS, B TOM YHCIIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJAX HCCIAEAOBaHUS BELIECTB W HU3Y4YCHUs
XUMUYECKUX PEaKLUM;

JIEMOHCTPUPOBATh TMOHUMAHHE IEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX
AJIEMEHTOB OT UX MOJ0XeHUs B [lepuoanueckoit cucreme:

ONKCHIBATh U  XapakTepu3oBaTb Tabnauunyro Gopmy Ilepuonuyeckoit cucTemsl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOoudHas
noarpynna (b-rpymnma)y, «mManbie mepruoab» U «OOJbIITNE IEPUOIBIY;

COOTHOCHUTh O0O3HAuUEHUs, KOTOphle HMEIOTCcs B Tabmuie «llepmommueckas cucrema
xumuyeckux anemeHTtoB [[. M. MenneneeBa», ¢ 4YMCIOBBIMM XapaKTEpUCTUKAMHU CTPOEHUS
aTOMOB XMMMYECKHUX DJEMEHTOB (cocTaB M 3apsja sapa, oOliee 4YHUCIO DJJIEKTPOHOB U
pacnpeeneHre uxX 1Mo JICKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b MOJIOKEHUS demeHTa B [lepumoanueckoil cucteme C pacrpeeieHueM
3JIEKTPOHOB IO YHEPIETUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MEPHOJIOB;

KIIACCU(UITUPOBATh XMUMHUYECKHAE JJIEMEHTHI, HEOPTraHWYECKHE BEIIEeCTBA, XHUMHYCCKUC
peakuuu (TI0 YMCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) (U3UUYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX M CIOKHBIX
BEIIECTB: KHUCIOPOAA, BOAOPOJA, BOABI, OOIIME XMMHYECKHE CBOMCTBA OKCHJOB, KHUCIOT,
OCHOBAHMM U COJIEM, TEHETUYECKYH) CBS3b MEXIYy HUMH, IMOJITBEPKIas MNpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

ONUCHIBaTh POJIb KUCJIOPOJAA, BOJOPOJA U BOABl B IPUPOIAHBIX MPOLECCaX, B YKUBBIX
OpraHu3max, HMX [PUMEHEHHE B pa3JIMYHBIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOKHOE
HCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHAT, W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX COCTaBa M
CTPOEHHUSI, BO3MOKHOCTH MTPOTEKAHUS XUMUYECKUX ITPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYMCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILLECTB, MOJIIPHYIO
Maccy CMECH, MOJBHYIO JOJI0 XUMHUYECKOIO JJIEMEHTA B COCAMHEHUH, MAacCOBYIO JIOJIIO
XUMHYECKOTO AJIeMEeHTa Mo (opmysie COeTUHEHHS, HAXOAUTh MPOCTEHIYI0 (PopMyITy BelecTBa
10 MAacCOBBIM MJIM MOJIBHBIM JOJSIM 3JIEMEHTOB, MACCOBYIO JIOJIO BELIECTBA B PacTBOpE,
MOJISIDHYIO KOHIIEHTPALMIO BEIIECTBA B PACTBOPE, IPOBOAUTH paCUYEThl MO YPaBHEHUSAM
XUMUYECKON PEAKIINU;

MPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEILHON JIEITEIBHOCTH — aHalu3 W CHHTE3,
CpaBHEHHME, O000O0IIeHHe, CHUCTEeMaTH3aluio, KIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJIEZICTBEHHBIX CBA3€U — ISl U3YyYEHHUs] CBOWCTB BELIECTB M XMMUYECKUX PEAKLNN, ECTECTBEHHO-
Hay4HbIE METOJNbI TO3HAHUS — HAONIOJEHUE, H3MEpPEHHE, MOJCIHPOBAHUE, IKCIICPUMEHT
(peanbHBII ¥ MBICTICHHBIN ) — JJIS1 OCBOEHHUS YI€OHOTO COICPIKAHUS;

pPacKpbIBaTh CYIIHOCTh IMPOLIECCOB OKUCIECHUS U BOCCTAHOBJIEHHUSI, COCTABIISATh YPaBHEHUS
MPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHA (METOIOM AIEKTPOHHOTO OanaHca);

YCTaHABIWBATh CBSI3M MEXIY pEaTbHO HAOII0aeMbIMH XUMUYECKHUMH SIBICHUSIMH M
MPOIIECCAMH, TTPOUCXOSIIUMH B MaKpO- U MHUKPOMHpPE, OOBSICHATHh MPUUYWHBI MHOTO0Opa3us
BEIIECTB, COOTHOCUTh XUMHYECKHUE 3HAHUS CO 3HAHUSAMU IPYTUX YUeOHBIX MPEAMETOB;

coOnrofarh TmpaBwiIa 0Oe30macHON paboTel B JabopaTopuu MPH  UCIOJB30BAHUU
XUMUYECKOW TIOCYIbl U OOOpYyIOBaHMs, a TakkKe IMpaBujia OOpaIIeHHs C BEIIECTBAMH B



COOTBETCTBUU C MHCTPYKLHUSMHU BBIITOJHEHUS Ja0OPATOPHBIX OIBITOB U MPAKTUYECKUX paboT 1Mo
MOJTYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHUCIOPOJa), IPUTOTOBICHHIO
pacTBOpPOB C ONPEAECICHHOW MAacCOBOM JIOJEW PACTBOPEHHOI'O BELIECTBA, PEUICHUIO
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChl HEOPIAaHUYECKUX COCIMHEHHI;

JIEMOHCTPHUPOBATH BJlaJIeHHE OCHOBAMU XUMHUYECKOW IPaMOTHOCTH, BKIIIOUYAIOIIEH YMEHUs
0e30macHOr0 OOpalleHus ¢ BEIIeCTBAMHU, MCIOJIb3YEMBIMH B MOBCEIHEBHON XU3HHU, a TaKKe
3HAHHE MTPABIII TTOBEICHUS B IEJSIX COCPEKESHHUSI 3I0POBbS U OKPY)KAIOIIEH CPEJIBI.

K xoniy oOyuenus 6 9 knacce y oOydaromierocs OyayT chOpMHPOBAaHBI CICAYIOIINE
MpEMETHBIC PE3YNIbTAThl U3YyUEHUsI XUMUU Ha YIIIyOJIeHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHATUNA: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, 3JIEKTPOOTPULIATEIbHOCTh, CTEIEHb OKHCICHUS, XMMUYECKas
peaxiusi, Ter1oBor 3 heKT peakiiuu, MoJb, MOJISIPHBIA 00BEM, pacTBOp;

AJNIEKTPOJIUTHI, HEINCKTPOJIUTHI, AJIEKTPOJUTHUYECKAs AUCCOLMAIINS, PEAKIHH HOHHOTO
oOMeHa, THIPONH3 COJIeH, oOpaTHMble M HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHUE,
JNEKTPONN3, aJIOTponus, aM(OTepHOCTb, XHMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAafi,
MeTaJuIMuecKas), MEXMOJICKYJISIPHbIE B3aWMOJECHCTBUS (BOJIOpOJHAsi CBs3b, CUJbI Bau-mep-
Baasnbca), KOMIUIEKCHBIE COCIMHEHUS, KPUCTAJUTMYECKUE PEIIETKU (MPUMUTHUBHAST KyOudeckas,
00BEMHO-IIEHTPUPOBaHHAsA KyOW4ecKasi, rpaHeleHTpPUpOBaHHas KyOuueckas, rekcaroHaibHas
IUIOTHOYNAKOBaHHAs ), KOPPO3Us METAJIOB, CIUIABBI; CKOPOCTh XUMUYECKOW peakluu, KaTaius,
XMMHUYECKOE PaBHOBECHUE, DJJIEMEHThl XHWMHUYECKOW TEPMOAMHAMUKH KaK OJHOW U3
TeopeTnYecKux ocHOB xumuu; [1/1K;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKHUX MOHSATHH M NPUMEHSTh 3TH
MOHSITHS TIPH OMUCAHUH BEIECTB M UX MPEBPAIICHU;

MCIIO0JIH30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsi COCTaBIICHUsI (DOPMYJT BEIIECTB U YPABHEHUI
XAMHYECKHUX PEaKIUii;

ONpENENATh BAJIGHTHOCTh U CTENEHb OKHUCIECHUS XUMUUYECKHX 3JIEMEHTOB B COCAMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K OINPEACICHHOMY KIACCy COEIWHEHHM MO
dbopmynaMm, BHIbBI XUMHUYECKOW CBsI3U (KOBJICHTHOW, WMOHHOM, META/UNIMYECKOW) B
HEOPTraHWYECKUX COCIMHEHMSIX, 3aps]l MOHA MO0 XUMHUYECKOW QopMyIe, XapakTep cpeabl B
BOJHBIX PpAcTBOpaX HEOPraHWYECKUX COEAMHEHUW, THUMN KPHUCTAJUIMYECKON  pPEUIeTKU
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbIch [lepuoguueckoro 3akona J[. . MenneneeBa U 1eMOHCTPUPOBATh €TI0
MOHUMAaHUE:

ONMKCHIBAaTh M XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuonnyeckoil cucTemsl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATUSA «A-rpynmna» u «b-rpymnmay, «Manbsie Ieproas» U
«OO0BIINE TIEPUOIBIY;

OOBSICHATH CBS3b TMOJIOKEHUS djemMeHTa B [lepunoamdeckoil cuctemMe C pacnpeeieHrnemM
AIIEKTPOHOB TI0 SHEPTETUYECKUM YPOBHSM, MTOJAYPOBHSAM M OPOUTANISIM aTOMOB TIEPBBIX YETHIPEX
NIEPUOJIOB;

BBIICNIATH OOINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB AJIEMEHTOB M MX COCIMHCHHI
(KMCTIOTHO-OCHOBHBIX U OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX CBONCTB OKCHUJIOB U THIPOKCHJIOB)
B [Ipeiesiax MajbIX NEPUO0B U TJIABHBIX MOJTPYIII C YYETOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUHU HIIEKTPOJUTUYECKON AuccolMannu, 3akoHa ['ecca u ero
CJIEICTBUH, 3aKOHA JIEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH M3MEHEHHS] CKOPOCTH XMMHUYECKOM



pEaKIMK, HANpPaBICHUS CMEIIEHUS XMMHMUYECKOIO PaBHOBECHUS B 3aBUCHUMOCTH OT pa3IM4YHBIX
(baxTopoB;

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (1o YKciay M COCTaBy y4YacTBYIOIIMX B PEAKLUU BELIECTB, 110 TEIUIOBOMY 3 eKTy, 1o
arperaTHOMy COCTOSIHUIO pE€areéHTOB, I10 H3MEHEHMIO CTENEHEH OKUCIEHUS XUMHUYECKUX
3JIEMEHTOB, 110 0OPATUMOCTH, 110 YYAaCTHIO KaTajan3aTopa);

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XHWMHUUYECKHE CBOMCTBA BEHIECTB Pa3IMUYHBIX
KJIACCOB HEOPraHWYECKUX COEAMHEHHH, TOATBEPK1asi 3TO ONHUCAHUE TPUMEPAMU MOJIEKYIISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMIA;

COCTABJIAITh YPABHEHUs: AICKTPOJIUTUYECKON IUCCOLMALUU KHUCIOT, LIEJIO0YEHd U COJIEH;
NOJIHBIE M COKpAIEHHBIE YPaBHEHHS peakiMii MOHHOTO OOMEHA; PeaKLUi, MOJITBEPKIAIOLIIX
CYLIECTBOBaHHME I'€HETHUECKON CBA3U MEXK/Y BEIECTBAMU PA3JIMYHBIX KJIACCOB;

PAacCKpBIBaTh CYIIHOCTh IIPOLIECCOB TMAPOJIM3a COJIEH MOCPEACTBOM COCTABIEHUS KPaTKUX
MOHHBIX M MOJICKYJISIPHBIX YPaBHEHUH pEaKUui, CyITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii OCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

IPEeCKa3bIBaTh XapaKTep Cpelibl B BOJHBIX PaCTBOPAx COJEH;

XapakTepu3oBaTh (ONMUCHIBaTh) (GU3NYECKUE M XMMUYECKHE CBOWCTBA IPOCTHIX BEIIECTB
(xkuciopon, 030H, rpadur, anmas, KpeMHHI, 00p, a30T, docdop, cepa, XJIOp, HATPHUMA, KU,
MarHui, KaJbIMid, aTIOMUHUH, KeJle30, Melb, IMHK, cepeOpo) u 0Opa30BaHHBIX UMHU CIIOKHBIX
BEIIIECTB, B TOM YMCJIE€ MX BOJHBIX PaCTBOPOB (aMMHAaK, XJIOPOBOJOPOJ, CEPOBOIOPOJ, OKCUIbI
yriepona (I, 1V), kpemuus (1V), azora (I, I, 1, IV, V) u docdopa (I, V), cepsr (1V, VI),
CepHUCTas, cepHas, a30THasA, ¢ocdopHas, yrombHas, KpPEeMHHUEBass KHCIOTHI, OKCHIBI U
rugpokcubl MetaiuioB |A—IA-rpymnn, amomunus, meau (11), uuaka, xenesza (11 u 111));

HOSACHATh COCTaB, OTJEJIbHBIE CIIOCOOBI IOJIyYEHHs M CBOMCTBAa CIIOXHBIX BEIIECTB
(KHCIIOpOJCOepKAIMEe KUCIOTHI XJIOpa, a30TUCTasl, OOpHas, YKCyCHas KHUCIOTBI U UX COJIH,
ranorean el Kpemuus (I1V) u dpocdopa (I u V), okcun u ruapoxcun xpoma (111), nepmanranar
KaJIvs;

OIKCBIBATh POJIb BAXKHEHIINX U3y4aeMbIX BEILECTB B IPUPOJHBIX Mpolieccax, BAUSHUE Ha
JKUBBIE OpPraHM3MBbI, MPUMEHEHHE B PA3IUYHBIX OTPACiAX SKOHOMMKH, HCIOJIb30BaHHUE IS
CO3/1aHUSI COBPEMEHHBIX MaTepUajIoB U TEXHOJIOTHIA;

IPOBOAMTH pEAKLUHU, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB Ppa3JIMYHBIX BEIIECTB,
pacrio3HaBaTh OIBITHBIM IYTEM COZAEPKalIHecs B BOAHBIX pACTBOPAaX MOHBI: XJIOPHU-, OPOMHI-,
uomua-, cynbdar-, docdar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CYIbPUI-, HUTPAT- U HUTPUT-
WOHBI, THIPOKCH/I-UOHBI, KaTHOHBI aMMOHHsS, MarHus, KalbIMs, aTIOMHHUs, kene3a (2+) u
xenesa (3+), meau (2+), LKMHKa;

OOBSICHATH U MIPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX N3YYaeMbIX BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKaHNUS XUMHUYECKUX IPEBPAIICHUH B Pa3IMYHBIX YCIOBHSIX Ha OCHOBE PAaCCMOTPEHHBIX
DIIEMEHTOB XUMHUYECKOW KHHETHKH U TEPMOTUHAMUKH;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAaccChl BEIECTB, MAacCCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 1Mo (popMyJsie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBAa B pacCTBOPE,
MOJIBHYIO JTOJIF0 XUMHUYECKOTO JIEMEHTa B COEIMHEHUH, MOJIIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, HaXOJUTh MPOCTEHIIYI0 (OPMYINy BeElIecTBa MO MAacCOBBIM WJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, POBOJUTH PACUEThl 10 YPAaBHEHHSIM XMMHUYECKHUX PEaKLMi C y4eTOM HeJoCTaTKa
OJTHOTO M3 pEareHTOB, MPAKTUYECKOrO BBIXO/A IMPOJYKTa, 3HAYEHHs TemioBoro sgddekra
peaxkuu, ONpeeNsiTh COCTaB CMECEH;



cobmomath mpaBmiia Oe3omacHoW paboThl B J1abOpaTopuu  TPH  MCIOJb30BaHUHU
XUMHUYECKOH TMOCYyAbl W OOOpYIOBaHUS, a TakXKe MpaBuja OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLHUSMH BBIOTHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHUECKUX paboT 1Mo
HOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (AMMMAKa U YIJIEKHUCIIOIO raza) U peuieHuIo
9KCHEPUMEHTAJIbHBIX 33Ja4 10 TeMaM Kypca, IPeCTaBIsATh pe3yabTaThl SKCIIEPUMEHTa B (popme
BBIBOIOB, JIOKA3aTeNbCTB, IPaUKOB, TAOJIHI] U BBISBIATH SMINPUIECKHAE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OIIEPAllUM MBICIUTENBHON JESATENbHOCTH (aHAIM3 W CUHTE3,
CpaBHEHHE, 0000IeHe, CUCTEMATU3aLlUIO, BBISIBICHUE MPUYMHHO-CIIEACTBEHHBIX CBs3el) MpU
U3y4eHUM CBOICTB BEUIECTB M XMMUYECKHMX peakluil, BIaJeTh €CTECTBEHHO-HAYYHBIMU
METOJaMHU N03HaHUs (HaOII0AEHHE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U
MBICJICHHBIN);

IOPUMEHATh IIpaBUia O€30MacCHOro OOpalleHusl € BEIIECTBAaMM, HCIOJIb3yeMbIMU B
IIOBCEHEBHOM »KM3HM, IpaBUJa MOBEJCHMUS B LEJAX COEPEKEHHs 300POBbS M OKpYXKarolen
IPUPOJHON cpenabl, IMOHUMAaTh Bped (OMACHOCTb) BO3JCHCTBUS Ha JKMBBIE OPIraHU3MBbI
OTIPEICICHHBIX BEIIECTB, MOACHATh HA IPUMEPAX CIIOCOOBI YMEHBIICHUS U MPEIOTBPAIECHUS UX
BPEHOIO BO3/IEUCTBUS, 3HAUCHUE )KUPOB, OEJIKOB, YITIEBOJIOB JUIs OPraHU3Ma YeI0BEKa;

UCIIOJIb30BaTh MOJyYeHHbIE IPECTaBIeHUs O cepax npodeccuoHaNbHON AeATeIbHOCTH,
CBSI3aHHBIX C HAyKOH M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY JUIS MPO(HECCHOHAILHON
OpPHUEHTAIUH U JJISl OCO3HAHHOTO BEIOOpA XUMHUH KaK MPO(UIBHOTO MpeIMeTa MPH MPOJA0IDKECHUN
00y4yeHMsI Ha YPOBHE CpeJIHEro o01ero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOM NMPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH XUMHUUECKON 1
XUMHMKO-9KOJIOTUYECKON  HAIIPaBJIEHHOCTH, IPUOOPECTH  ONBIT  IPOBEJIEHUS  Y4E€OHBIX
HCCJIEJIOBAaHUM B YCIIOBHUSIX 0Opa30BaTEJIbHBIX OpPraHM3allMil, a TaKKe OpraHu3aluil (LEHTPOB)
JIOTIOJIHUTEIBHOI0 00pa3oBaHUs JeTel.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyekTpoHHbIE (LM pPOBbLIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 11 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 26 1 bubnnoreka IIOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 37
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3znayx. [lonstue o razax. 16 1 bu6nuoreka [IOK
Kucnopoa. Oxcuibt https://m.edsoo0.ru/7f41837¢c
59 Bonopon. [onsitue o 5 1 bubmmoreka [IOK
KHMCIIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 14 1 bu6muoreka [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIaCChl 16 1 1 bubmmorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c¢
Wroro no pazueny 51

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKHCIANTENbHO - BOCCTAHOBUTE/IbHbIE PeAKIINH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 5 bu6nmoreka [IOK
' XUMHYECKHX ditemenToB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
o | oo 9
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUN
Htoro no pazneny 14
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBo 1 XuMn4yeckasi peakimus
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 8 Bbu6mmoteka [JOK
' BEILIECTBE https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 1 bubnnorexa [JOK
' XUMHYECKMX PEaKIUii https://m.edso0.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 14 1 2
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 36
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 8 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
pr | e m—
' PYHIHL- 2-€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| onememrosVAspymnm. Ason goctopui | 12 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
24| snemenros Narpyms: Yeneponn 13 1 p  BumorellOK
' y PYTITEL poA https://m.edsoo.ru/7f41a636
KpeMHUH, ux coequHenus. bop
Hroro mo pazneny 43



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO6u1me cBoiicTBa METAIIIO 10 bubmorexa LIOK
: Ue CBOMCTBA MET B
- i https://m.edsoo.ru/7f41a636
bu6. OK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 22 2 htPtIp::I;I/(r)T:.eeI;asi.ru 17§414636
Hroro mo pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Mateprainsl B )KM3HU YEJIOBEKA. 5 Bbu6mmoteka [JOK
' OCHOBBI IKOJIOTHYECKOI IPaMOTHOCTH https://m.edsoo.ru/7f41a636
Hroro no pazgeny )
Pasznea 5. O0001menne 3HAHUH
[ToBTOpeHue u 06001IeHNE 3HAHUI bubnmnoreka HOK
5.1 10 2
OCHOBHBIX pa3JieioB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41a636
Hroro no paszneny 10
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoThbI pecypcbl
1 [Ipeamer xumuu. Pons xumuu B 1 0 0 bu6mmoreka [IOK
JKHM3HU YEIIOBEKA 03.09.2024  https://m.edsoo.ru/ff0d210c
[Tonsitue 06 ucropuun
2 BO3HUKHOBCHMS I/Ippa3BI/ITI/I$I XAMHUH. 1 0 0 bubmmorexa LIOK
03.09.2024  https://m.edsoo.ru/ff0d227e
XuMHUS B CUCTEME HayK
3 Tena u BemecTBa. PrU3nyECKUe U 1 0 0 bubnuorexa [JOK
XHUMHUYECKHUE CBOWCTBA BEILIECTB 04.09.2024  https://m.edsoo.ru/ff0d227e
4 DU3NYECKUue U XUMUYECKHUE 1 0 0 bu6mmorexa [IOK
SIBJICHUS 10.09.2024  https://m.edsoo.ru/ff0d37fa
[IpencraBieHus o HAyYHOM
MO3HAHUH HA YMITUPUUYECKOM
ypOBHE: HaOII0IeHNE, U3MEPEHHE,
5 HKCIIEPUMEHT, MOJICIIUPOBAHUE. 1 0 0 10.09.2024
[Tonsatue o meTonax pabOTHI ¢
XUMHUYECKHMH BEIIECTBAMHU.
OGopynoBaHue MIKOJIBHON
XUMHUYECKOH JT1abopaTopuu
[TpakTnueckas padota Ne 1 o reme
6 "IIpaBusna pabOTHI B TAOOPATOPHUH H 1 0 1 bubnuorexa [JOK
npuéMbl 00paIeHHs C https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 000pyI0BaHUEM"
7 YucTele BEMIECTBA U CMECH 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d23dc

https://m.edsoo.ru/ff0d26ca

8 CrniocoOnI paszieneHus cMece
IIpakTuueckas padora Ne 2 1o reme
9 "PI:J,S,I[CJ'ICHI/IC c1\1/1)ece171 (Ha mpumepe bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOM COH )"
10 ATOMBI U MOJIEKYJIBI
11 XUMHYECKHE DJIEMEHTEI
12 [Ipocteie 1 cnoxHbIE BeLleCTBa
13 BemectBa MosiekynspHOTo u
HEMOJIEKYJIIPHOTO CTPOCHHUS
Xumuyeckasi hopMmyia.
14 BaneHTHOCTh aTOMOB XHMHYECKHX
3JIEMEHTOB
15 3aKO0H ITOCTOSHCTBA COCTaBa
BEILIECTB
Omnpenenenne BaICHTHOCTH aTOMOB
16 1o opmyaM OMHAPHBIX
COeTMHEHNN
. gTHOCI/ITeHBHa}I aTOMHas Macca. BuGmiorexa LIOK
THOCHTEIbHAR MOTICKYIIpHad https://m.edsoo.ru/ff0d323c
Macca
BreraucineHnus OTHOCUTEIbHOM
18 MOJIEKYJISIPHOM MacChl BEIIECTB,
MOJISIPHOW MacChl, MacChl BEIIECTB U
KOJINUECTBA BEILlECTBA
MaccoBas noist XUMHUYECKOTO bu6mmoreka [IOK
19
JJIEMEHTA B COEAUHEHNH https://m.edsoo.ru/ff0d350c
20 Brraucienust MacCoBOH JOIHA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

XUMHUYECKOT0 3JIeMEHTA 110
dbopmyre coequHeHUS

https://m.edsoo.ru/ff0d350c

Haxoxnenne npocreitiieit

21 (bopMyITBI BeleCTBa MO0 MAaCCOBBIM
JIOJISIM DJIEMEHTOB
Boeruucnenus npocteiei
22 (dbopMyIibI BelecTBa IO MACCOBBIM
WJIA MOJIBHBIM JIOJISIM JICMCHTOB
23 KoimmuectBo Bemecrsa. Moib bubmmorexa [IOK
https://m.edsoo.ru/ff0d5230
B3aumocBsI3b KOIMUYECTBA, MACCHI U
24 YHCJIa CTPYKTYPHBIX €IHHHII
BeIleCcTBa
25 MoutsipHas Macca CMECH BEIIIeCTB
26 MornbHas 1075 XUMUYECKOTO
9JIeMEHTa B COCIMHEHUU
Haxoxnaenne npocreitmieit
27 (opMyJibl BELIECTBA IO MOJIbHBIM
JIOJISIM DJIEMEHTOB
XuMHU4YecKue SBICHU. XUMHUYecKas bu6mmorexa [IOK
28 R
peaxius U e€ MpU3HAKH https://m.edsoo.ru/ff0d37fa
29 3aKOH COXpaHEHHsI MaCChl BEIIECTB
ATOMHO-MOJIEKYJISIpHAsT TEOPHS.
30 JKusue n zleﬂTeJ}IILHECTL M. g bubmorexa HOK
https://m.edsoo.ru/ff0d40c4
JlomoHOCOBa
31 XVMMHUYECKUE YpaBHEHUS
32 Tumbl XUMHYECKUX PEAKIIHI

33

PacdéThl Mo XuMuueCcKuM



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d40c4

YpaBHEHUSM KOJIMYECTBA U MACCHI
HCXOJIHBIX BEIIECTB HJIUA ITPOTYKTOB
peakIuu

34

Brruncaenus mo YPaBHCHHUAM
XUMHYECKOMN PCaKnumn: KOJINICCTBA
BCIICCTBA, MACCHI 11O U3BECCTHOMY
KOJIMYCCTBY BCIICCTBA, MACCE
PpCarcHToB WK NPOAYKTOB PCAKIIUU

35

Brrancaenus mo YPaBHCHHUAM
XHUMHYISCKOM PCaKun: KOJINICCTBA
BCIICCTBA, MACCHI 11O U3BECTHOMY
KOJIMYCCTBY BCIICCTBA, MACCE
PpCarcHToOB WA NPOAYKTOB PCAKIIUU

36

37

38

O00011eHNEe U CUCTEMATU3 AL
3HAHUN

Konrtponbnas pabora Ne 1 o Teme
"BemecTBa 1 XUMHUYECKHE peakiuu'

Bo3ayx — cmech ra3os. [lonsitue o
rasax.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d497a

39

40

41

3akoH ABorazipo. MomsipHbIi 00bEM
ras’oB

Brruncnenus 00bEMa, KOJIMYECTBA
BEIL[ECTBA ra3a Mo U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA, 00BEMY

OTHOCHTEIbHAS INIOTHOCTH Ta30B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

42

OObEMHBIE OTHOILIIEHUS Ta30B MIPU
XMMHYECKUX PEaKIHsIX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

43

Beruucinenus 00bEMOB ra3oB 1o

bubmuoreka [JOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708

YPaBHEHUIO XUMUYECKOUN pEAKLIUHU

https://m.edsoo.ru/ff0d5708

44

45

KI/ICJ'IOpOI[ — DJIEMCHT U IIPOCTOC
BC€IICCTBO

OKcuael

46

47

48

Crioco6bI mostydeH s KHCI0poa B
1ab0paTOPUN U MPOMBILIIICHHOCTH

[TpakTiueckas paborta Ne 3 o reme
"[Tonydyenue u cobupanue
KHCJIOPO/Ia, U3YYEHHE €T0 CBOMCTB"

KpyroBopot kucnopona B mpupojie

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

49

50

51

52

53

O30H — ajIoTpoIHas

Mo Tu(pHUKAIHST KUCIIOpOaa
TennoBoii 3¢ ekt XuMuueckoi
peaKIMu, TEPMOXUMUYECKHE
yYpaBHEHHS, IK30- U
YHJIOTEPMHUYECKHE PEAKIINN

Tonnuso. Mcnonb3oBanue yris u
MeTaHa B KaueCcTBe TOILINBA.
3arpsi3HEeHUE BO3yXa.

BbruriciieHus mo ypaBHEHUSIM
XMUMHUYECKON PeaKIMu: KOJTHIEeCTBa
BEIllECTBA, 00BEMA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIECTBA,
00BEMY, Macce peareHTOB HJIH
MPOYKTOB PEaKIUH

O606menue o Teme "Boznyx.
Kucnopon. Oxcuapt"

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

54

Bonopon — 35emMeHT u npocToe

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

BC€IICCTBO

https://m.edsoo.ru/ff0d4dd0

CriocoOsI 1oTydeHust BOAOPO/Ia B

> 1a00paTOPUN U MPOMBILIIICHHOCTH
[TpakTrueckas padora Ne 4 o Teme
56 "[Tonyuenue u cobupanue
BOJIOPO/Ia, U3YYECHUE €r0 CBOHUCTB"
57 Hcnonb3oBanue BOJOpO/Ia B
Ka4yeCcTBE TOILIUBA
58 [TonsiTHE O KUCITOTAX M COJISIX. bu6mmoreka [IOK
CocTaB KHCJIOT U COJICH https://m.edsoo.ru/ff0d50d2
59 dusnueckue ceolicTsa Boasl. Boga B
npupojie
60 AHann3 ¥ CUHTE3 — METO/bI
W3Y4YEHUSI COCTaBa BOJIBI
61 XUMHYECKHE CBOUCTBA BOAEI bubmorexa [JOK
https://m.edsoo.ru/ff0d587a
62 CocraB OCHOBaHUM
63 PactBopsl. PacTBOpHMOCTE BelecTs
B BOJIE
Haceplennblie 1 HEHACHIIIIEHHBIE,
64 KOHHeiTpI/IpOBaHHLIe u B Bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
pa3z0aBieHHbIE PACTBOPHI
CriocoOb! BBIpaKEHUS
65 KOHIIEHTpAIlUU PacCTBOPOB:
MaccoBas 10Ji paCTBOPEHHOTO
BEIIECTBA, MOJIIPHAS KOHIICHTPAIUS
66 [IpakTuueckas padora Ne 5 o reme bubmuoreka [IOK

"IIpuroToBiEeHNE PaCTBOPOB C

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

67

OIpeeNEHHON MaCCOBOU J10JIeH
pPacTBOPEHHOIO BEUIECTBA.
[IpuroTtoBieHne pacTBOPOB C
onpeacsIEHHON MOJISIPHOM
KOHIIEHTpaluel pacTBOPEHHOTO
BeniecTa”

Borurcnenus ¢ UConb30BaHHEM

MOHSITUS «MaccoBasi J0JIs BEIIECTBA
B pacTBOpeE»

68

BrIuuciieHus ¢ UCIoab30BaHUEM
MIOHATHS «MOJISIpHAsI KOHLIEHTpalus
PacTBOPEHHOTO BEILLIECTBA»

69

70

71

Ponp pacTBOpoOB B IPUPOIE U KU3HU
yenoBeka. KpyroBopoT BOJibI B
pupoJIe

3arpsi3HeHue MPUPOIHBIX BOJI.
OxpaHa 1 04KrCTKa MPUPOJHBIX BOJI.
O06o011eHre U cucTeMaTu3alus
3HAHUU

72

73

74

O6061mmenue o teme "Bogopon.
Bona. PactBopsl. OcHoBanms"
Oxkcupsl: cocTaB, KacCupUKaIUs,
TPUBUAIbHBIC HA3BAHUS

HOJ'IyLICHI/IC 1 XUMHYECKHE CBOMCTBA
OKCHJIO0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

75

[TonsiTHE O rHApPOKCUAAX —
OCHOBAHHSIX U
KUCJIOPOACOAEPKAIIMNX KUCTOTaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

76

duznueckre 1 XUMHUYECKUE
CBOMCTBA KUCJIOT

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2

77

78

[Tonyuyenue kucior

Knaccudukanust ocHoBaHuUiA

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2

79

I1€noun, X CBOMCTBA U CIIOCOOBI
MOJIYYEHHU S

80

81

82

HepacTBopumble 0OCHOBaHUS, UX
CBOICTBa U CIIOCOOBI OJTYUYEHUS

[TonsiTue 06 amdoTepHbIX
THJIPOKCUIAX: XUMHYCCKUE
CBOWCTBA H MOJTyYCHHE.
[TpuMeHeHHEe BaXKHEHIIINX
OCHOBaHUH

Conu: coctaB, KinaccupuKarms,
TPUBUAJIbHBIE HA3BAHUS

83

84

85

86

dusnyeckue 1 XUMUYECKHE
cBoiicTBa conel. [lonydenue coneit

I'enernueckas CBsA3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

[IpaxkTuueckas padora Ne 6.
Pemienune sxcriepuMeHTaTbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPTraHMYECKUX COCTMHECHUI

Bebrunciienus mo ypaBHEHUSIM
XUMHUYCCKON PEaKIuK: KOJTHMYECTBA
BellleCTBa, 00bEMA, MACChI 110

bubmuorexa [JOK
https://m.edso0.ru/00ad9a50



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9a50

M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WK
MPOJYKTOB PEAKIIUU

87

88

Brprunciienust Maccel IpoIyKTa
pEaKUHM MO U3BECTHOM Macce
OJHOTO U3 UCXOJHBIX BEIIECTB,
B35ITOTO B BUJIE PacTBOpA,
COJZIEpXKAIIEro ONpeaeIEHHYIO
MacCOBYIO JIOJIF0 pACTBOPEHHOTO
BEILECTBA

KonTtponbsnast padora Ne 2 o teme

"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

89

90

91

ITonsarue o rpynmnax CXOAHbIX
9JICMCHTOB

ITepuognuecknii 3akoH. OTKpbITHE
Ilepponnueckoro 3akoHa

[Tepuosel u rpynmbl

bu6mmorexa [IOK
https://m.edso0.ru/00ad9ffa

92

CrtpoeHue JIeKTPOHHBIX 000JI0UeK
aTOMOB NEPBbIX 20 XUMHUYECKHUX
anemeHToB lleproanueckon
cuctemsl /.M. MennaeneeBa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

93

94

3nauenue [lepuoanueckoro 3akoHa
u [lepronnueckoit CUCTEMBI
XAMHYECKHUX PJIEMEHTOB JJIsI
pa3BUTHS HAYKH U IPAKTUKH

DNEeKTPOOTPULIATETLHOCTh
XUMHYECKHUX IJIEMEHTOB

bu6mmorexa [IOK
https://m.edso0.ru/00ada96e

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

95

THIpl XUMUYECKON CBA3U

bubmuoreka [JOK
https://m.edsoo.ru/00adac34

96

97

THUIIBI KPUCTAINIMYECKUX PEIIETOK U
UX XapaKTEPUCTUKHU

CreneHb OKUCIECHUSI

98

OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

bubmuorexa [JOK
https://m.edso0.ru/00adb076

99

100

101

CocraBnenue ypaBHeHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkui, METOJI AIEKTPOHHOIO
Oananca

O00011IeHNE U CUCTEMATH3AIUS
3HaAHUU

KonTponbHnas padora Ne 3 o teme
"Ctpoenue atoma. XUMHYECKas
CBSI3B"

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6

bu6nmoreka [JOK
https://m.edsoo.ru/00adh486

102

Brruucnenus no ypaBHEHUSAM
XUMHUYECKON PeaKIiH: KOJTNIeCTBA
BelllecTBa, 00bEMa, MacChl O
U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WIH
MPOJYKTOB PEAKITUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb486

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqeﬂml :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypes:
1 Crpoenue aToMOB 1
ITocnenoBaTenpHOCTD 3aII0IHEHUS
2 AJIEKTPOHHBIX OpOHTATICH aTOMOB MAJIBIX 1
IIEPUOJIOB
3 Oco0eHHOCTH 3aI0IHEHUS JIEKTPOHHBIX 1
opbOuTaneit aToMoB OOJIBLINX MEPUOIOB
4 CreneHb OKUCIEHHS U BaJIEHTHOCTD
5) Buapl xumuueckoit cBA3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1
CBsA3H. MEeXMOJEKyIIIpHBIE
B3aMMOJEHCTBUS
THUIBI KPUCTAIIINYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHUS KPUCTATITNUECKUX 1
pemeToK
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA
8 KPUCTATUICCKON PEIIETKH U BUIA 1
XUMHYECKOH CBSI3U
9 Kiaccudukanms XuMruaecKux peakifi mo 1
Pa3IMYHbBIM MPU3HAKAM
10 OHepreTuka XMMUYECKHUX PEaKIUM. 1

TennoBoii 3¢ ekt XuMUIECKOH peakuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKINH: TEIIOBOTO P deKTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
00pa3oBaBLIErocs BeleCTBa

13

14

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. 3aKoH JeHCTBYIOLINX Macc
Oueprus aktuBanuu. [lonsTue o karanuse.
®depmeHThl. THTHOUTOPBI.

15

@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

IToHsATHE O XUMHYIECKOM paBHOBECHUH,
npuHuun Jle [Hlatense

CDaI(TOpLI, BJIMAOIIMUC HA COCTOSAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

BaxHble OKHCIUTEIIH ¥ BOCCTAHOBUTEIIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAIOB
1 HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337134 [0 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE
peaxIum»
Konrtponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKHX PeaKLuii»

93 PacTBOpeHune kak (U3NKO-XUMHUECKHUI
rporecc

24 DNEeKTPOIUTHI U HEAJIEKTPOJIUTHI

25 Teopust 3neKTPOAUTUUECKON TUCCOLMALINN

26 HonHoe npou3BeicHue BOIBI.
Bonoponnslii nokasarenb

97 DNEeKTPOIUTUYECKAsT AUCCOLUALUS KUCIIOT,
OCHOBAaHUH U COJIeH

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUU H COJICH B

29 CBETe MpeicTaBleHu 00
ANEKTPOIIMTUYECKON JUCCOLUALIUU

30 KadecTBeHHBIE peakiiuy Ha HOHBI
ITpaktuyeckas padora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIMALIMS

32 I'mpponus conent

33 Honnbie ypaBHEHUS THAPOIN3A COJICH
[TpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OAHOI'0O U3 NCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
coJIepKallIero onpeaeIEéHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA
Konrtponsnas padora Ne 2 o Teme

36 "DNEeKTpOoIUTHYECKAsT TUCCOLUAITHUSA.
XHUMHYECKHE PEeaKIuu B pacTBopax’"

37 OOm1ast xapaKTepUCTHKA HEMETAIUIOB

38 OO01as xapakTepuCcTUKa raJloreHOB

39 XUMUYECKHE CBOMCTBA rAJIOTCHOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnopooaopon. ComnsiHasi KUCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "[Tony4eHue CONSTHON KUCIOTHI, H3yUYEeHUE
e€ cBoMcTB"

42 [ToHsITHE O KUCIOPOACOIEPHKAIIUX
KHCIIOTaX XJIOpa M UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaKIui, €CIIu OJTUH MX PEearcHTOB JaH B
H30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HAXO0XJICHHE B IPUPOJIC

45 OO6mrast xapakTeprcTuka 3J1eMeHToB VIA-
TPYIIIIBI

46 CtpoeHue U CBOWCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIE MOU(DUKAIINH CEPhI

47 CepoBonopo, ctpoeHne, (pu3nIecKue u




XUMHYECKHE CBOMCTBA

48 Oxkcuapl cepbl

49 CepHucras KuciaoTa u e€ coliu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHCIIOTBI
Haxoxaenue cepbl v €€ CoOeTMHEeHUN B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
Brruncnenus Maccbl IpoayKTa peakiiu 1o

53 M3BECTHOM MaccoBoi (00bEMHOI) J0J1e
(%) ero BBIXOAA OT TEOPETUICCKU
BO3MOYKHOT'O
Brruucnenus maccoBoit (00bEMHOM) 105TH

54 (%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTA PEaKIINN

55 OO6mas xapakTepucTuka 31eMeHToB VA -
TpYIIIBI

56 A30T, pacipocTpaHeHUE B IPUPOJIE,
(bu3nuecKkrue U XUMHUYECKIEe CBONCTBA

57 AMMUaK, ero GU3HIECKUe ¥ XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "IlonydyeHre aMmmMuaKa, U3y4eHue ero
cBOMCTB"

60 Oxcuet azota (I, 11, I, 1V, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY>KaIoLIei cpebl
COETMHEHUSIMH a30Ta

64

docdop, amnoTponHbIe MOAN(PHUKAIINN
dbocdopa

65

66

67

Oxcunpt pocdopa (I, V) u pochopras
KHCJIOTa

[ToHsATHE O MHUHEPATIBHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOTHBIX BOJIOEMOB
COCTMHEHHMAMU a30Ta U Gocdopa

VYrnepon, ero aquioTpomnHbIe MOAU(PUKAITII
U CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenue oxcuna yraepoaa (1V) u
W3y4EHHUE €ro CBOMCTB"

YroapHasg KUCIIOTa U €€ COJIU

71

[TepBoHavanbHBIC TOHATHS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

ITousTHe 0 OUOJIOTUYECKH BAXKHBIX
OpPraHMYECKUX BEIIEeCTBAX — JKUPaXx,
OelKax M yrieBojax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcua kpemnus (1V), kpeMHueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpakTuueckas padora Ne7. Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTalIbl U UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOIYKTa PEAKLIMK 110 JAHHOU Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OTPEICIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

Kontponsnas padora Ne 3 o Teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS.

OO01mas xapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxenus B [ICXD J[.U. Menneneena

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTAJITINYECcKast pelérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAILJIOB OT
CTPOEHHUS KPUCTAIIIIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJIIOB,

84
Metamutyprusi. CriiaBbl
DIIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 BrruncneHus mo ypaBHEHUSM JISKTPOIIU3a
pacIuiaBoB U pacTBOPOB BEIIECTB

87 [ToHsITHE O KOPPO3UH METAIIIOB
Brruncienus coctaBa cMecel ¢

88 WCIIOJIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIYMCIICHUHN 110
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA

90 Metainstr A-rpymi. [enounsie MeTaib

01 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAIIJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kallust

93 [llenoyHO3eMEIBbHBIC METAJLIBI

94 Baxueinme coequHEHNS KaJIbITH,
CBOMCTBA, IPUMEHEHNE

95 JKEcTkocTh BOABI M CIOCOOBI e€
yCTpaHEHUS
IIpakTuyeckas padora Ne 8 o Teme

96 "JKECTKOCTh BOJBI U METOJHI &€
ycTpaHEeHHs"

97 AnoMuHUH




AMpoTepHbIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METaioB b-
rpymi (T0OOYHBIX TOATPYIIIL)

100 IlepBoHauabHBIE NPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepebpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMILIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcupl, TIpOKCcH b U cou xxene3a (1) u
xenesa (1)

107 UYyryH u cTanbp — CIUIaBbI JKele3a
ITpakTruyeckas pabora Ne 9. Pemenue

108 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

111 Kontponsnas padora Ne 4 o teme
«Baxuelinine MeTaIbl U UX COSTUHECHUSY

112 be3zonacHoe ncnoab30BaHKE BEILECTB U

XUMHUYECKHUX PEaKIHii B ObITY




113

HoBbie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHneHtpanuu Bemects (I1/1K)

116

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU yTJiepoa, a30Ta, CEephl,
TSOKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHHI
B IIEPHOJIaX U TPYIIIAx

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUH. Buibl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX peaKIUii Mo
Pa3TUYHBIM MPU3HAKAM

121

[IporHo3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPEICTABICHUI XUMHUYECKONH KHHETHUKU U
TEPMOJMHAMUKH.

122

XWMHYECKHUE PEAKIIUU B PACTBOPAX.
I'maponus coneit




CBoiicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE MPEICTABICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIIU3.
[IpakTrueckas padota Ne 10. Pemenne

125 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1
«XUMMHYECKHUE PEAKLIHI
[Ipaktrueckas padora Ne 11. Pemenue

126 AKCIICPUMEHTAIIBHBIX 337124 110 TEME 1 1
«MeTaJibl, HeMETaJUTbl U UX COCITUHCHHSI

127 PesepBHbIit ypok 1

128 PesepBHbIil ypok 1

129 PesepBHBIi ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHBbIil ypok 1

136 PesepBHEIIT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus: 8- kiacc: yriryOJeHHbIH ypoBeHb: yueOHHK; 1-e n3nanue, 8 kinacc/ I'abpuensn O.C.,
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