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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHH OCHOBHOTO oOmiero oOpa3oBaHus (yriayOJnEHHBIN YpPOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3zoBaTEeIbHOM
IIpOrpaMMbl OCHOBHOTO oOuiero oopazoBanusi, npeacrasieHHbIXx B @I'OC OOO, c yderom
(benepanbHON paboyel mporpaMMbl BOCIIUTAHUSI.

[Iporpamma 1o XuMuM pa3paboTaHa C HENbI0 OKa3aHUs METOIMYECKO MOMOIIN YUUTEIIO B
co3/IaHuU paboyeil mporpaMMbl 10 Y4eOHOMY TIPEIMETY.

[Iporpamma mo XuMuM [Ma€T TPEACTAaBICHHE O WENAX, OOmIeld cTpaTeruu OOydeHHS,
BOCIIMTAHUS W Pa3BUTUS OOYYAIOMIMXCS CpPEJACTBAMU YYEeOHOTO TIpeAMEeTa, OIpeNeseT
00s13aTeNIbHOE TIPEAMETHOE COJIePIKaHUe, €ro CTPYKTYpPY O pa3ziesiaM H TeMaM, paclpeieieHne
10 KJIaccaM, PeKOMEHTYEMYIO ITOCIIEI0BATEILHOCTh U3YUSHHSI XUMUH C YIETOM MEXKIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKM Y4eOHOTrO TIpollecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyaromuxcs. B mporpamMme 1Mo XWMHW yYHTHIBAIOTCS BO3MOXXKHOCTH y4eOHOTO TpeaMeTa B
peanu3anu TpeOOBAaHWHA K IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM W IPEIMETHBIM
pesynbTaTaM oOydeHHUs W B (OPMHUPOBAHMH OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHLHOMN
NESATETHFHOCTH 00yUaroIerocs 0 OCBOSHUIO YIeOHOTO COJEpIKaHMSL.

W3ydyeHne XuMHM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs OPHEHTUPOBAHO Ha
OOIIEKYNbTYPHYIO  TMOJTOTOBKY, HEOOXOMUMYIO JUIsi  BBIPAOOTKHM  MHPOBO33PEHUECKHUX
OpUEHTHPOB, Pa3BUTHs HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEM M HHTEPEcOB OOydaroIIMUXcs, Ha

MPOJIOJKEHHE 00yUeHHUs Ha YPOBHE CPEAHEro 001ero oopa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «XUMMU5»
(YTJIYBJEHHBIN YPOBEHD)

3HaHUe XUMHH CIY)KUT OCHOBOW U1 (POpMUPOBAHUS MUPOBO33pEHUS 00yUaroIEerocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIIbHOM €MHCTBE MHUpPa, BXXHYIO POJIb UTPAIOT (POPMUpPYEMBIE XUMHUEH
IIPEJCTaBICHUS O MPEBPAILEHUAX SHEPTUU U BELIECTB B IPUPOJIE, O MYTAX PELICHUs ITI00aNbHbBIX
npobseM  yCTOMYMBOIO  pa3BUTHSL ~ 4YEJOBEYECTBA —  CHIPhEBOM,  SHEPreTUYECKOil,
IIPOJIOBOJILCTBEHHOM  mpoOieM, MpoOJeMbl  JKOJIOTHYECKOH  0e30macHOCTH,  MpobiieM
3IpaBOOXPAHEHUS.
N3yyenue xumuu:
e CrocoOCTBYeT peaqu3al BO3MOXHOCTEH Ui caMOpa3BUTUS M (POPMUPOBAHUA

KYJIBTYpBl TUYHOCTH 00Y4aIOMIMXCs, UX 00MIeH U PYHKIIMOHAIBHON IPaMOTHOCTH;



® BHOCHT BKJaJ B (JOPMHPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yJaromumxcs,
HaBBIKOB WX CaMOCTOSITEJIbBHOM y4YEOHON JIEATEIIbHOCTH, OJKCIEPUMEHTAIbHBIX M
HCCIEA0BATEIbCKUX YMEHHUM, HEOOXOJUMBIX KaK B TOBCEJIHEBHOM >XM3HU, TaK U B
podecCHOHATBHOM IeATEIHPHOCTH,

® 3HAKOMMT CO CleUU(UKONH HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI IIPEACTABIECHUN O
€IMHCTBE TPHUPOABI M YEJIOBEKA, SBIACTCS KIIOYEBBIM JTaioM B (HOPMUPOBAHHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOIIUXCS;

e CrnocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE 00Opa3zoBaHUE
00yJaronuxcs.

JlanHble HarpaBiieHHs B OOy4e€HUM XMMHHM O0€CHEeuMBAIOTCS CHEIU(PUKON coJep:KaHus
IperMeTa, KOTOPbIN SBJISETCS MeJarornyecky aJalTHPOBAHHBIM OTPa)KEHHUEM OIpeAeIeHHOTO
JTamna pa3BUTHS XUMUU.

VYryOonéHHBIH KypC XUMHH OCHOBHOTO 0O0IIIeTr0 0Opa30BaHMs OPUEHTHPOBAH HAa OCBOCHHUE
00yyaroUMMUCS CUCTEMbI MEepBOHAYAIbHBIX MOHATHH XUMHH, OCHOB HEOPraHMYECKON XUMUH,
OCHOBOTIOJIATalOIIUX MpPEJICTaBiICHUH oOOImel XWMUU U OTAENbHBIX 3HAYMMBIX MOHATHUN
OPraHN4eCKOM XUMHUH.

CrpykTypa coaep:KaHHsl MPOrpaMMbl MO0 XUMHUU c(HOPMHUpPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxona Kk e€ usydenuro. CoaeprkaHUE CKJIQJbIBAETCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYecKoi peakuuu. OOe 3TU CHUCTEMBI
OpraHU30BaHbI 10 MPUHIIUITY MOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX
MIpeJICTaBICHUI PA3HOTO YPOBHS:

® aTOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

e [lepuonnueckoro 3akona /[.M. MenieneeBa kak OCHOBHOTO 3aKOHA XHUMHH;

® y4YEHHUS O CTPOCHHMHU aTOMa U XUMUYECKOH CBSI3U;

® MpeACTaBICHUI 00 PIEKTPOIUTHUYECKON IMCCOLMAIMY BEIIECTB B PACTBOPAX;

® 0 XMMHUYECKOUN KUHETHKE U TEPMOIUHAMUKE.

B ocHOBy TeopeTHYecKHX 3HAHUW TOJOKEHBI SMIIUPUYECKU TMOJydYeHHBbIE (DAKTHI.
Teopetnueckne 3HaHMS Pa3BUBAIOTCSA IOCIENOBATEIBHO OT OJHOTO YPOBHS K IPYTOMYy H
o0ecreynBaroT 00yJaroUIMMCs BO3MOKHOCTb OOBSICHATh U IPOTHO3UPOBATh CBOICTBA, CTPOECHUE
1 00JacTH MPAKTHYECKOTO MIPUMEHEHHUS N3Y4aeMBbIX BEIIECTB.

OcBoenue conepxaHus IpOrpaMMbl 110 XUMUHU ITPOUCXOJUT C UCIIOJIb30BAHUEM 3HAHUU U3
paHee M3YYECHHBIX y4EOHBIX MPEIMETOB: OKPYXKAIOIUH MHp, Ouonorus, ¢u3uka, MaTeMaTuka,

reorpa(bml, TCXHOJIOTUSA, UCTOPUS.



[Iporpamma ocHOBHOTO 00mero oOpa3oBanuss 1O XuMHH (YriIyONEHHBIA YPOBEHB)
OpHEHTHpPOBaHA Ha COXpaHEHHWE (YHAAMEHTAIBHOTO Xapakrepa oOpa3oBaHUS, CHEHUPUKA
y4eOHOTO IpeMeTa U 00ecreueHre YCIeHoTro 00yueH s Ha CIISAYIOIEM YPOBHE 00pa30BaHMUS.
B nporpamme 1o xumuu peanu3yercs pa3BUBAIOIIAs U MPAKTUUECKasi HAMPABJICHHOCTh 00YYCHUS
XuMuH, JuddepeHuanus 00ydeH s, BKII0Yaroas npouiIbHY0 MOIrOTOBKY 00y4JaronuXxcs u
MOCIIEYIOIIEEe CaMOOTIPEICTICHHE B BRIOOPE HANIPaBJICHUsI 00y4eHHUs B IPOPHIBHBIX KIIaccax.

YrayOonéHHoe W3ydeHHe XHUMHH CIIOCOOCTBYET pealn3alui 3afad MpogeccCHnOHaTbHON
OpHEHTAllMM W HaIpaBJICHO Ha IMPEIOCTaBICHWE BO3MOXKHOCTH KaXXJI0My OOydarolmemycs
MPOSIBUTh CBOM HWHTEJUICKTYaJbHbIE U TBOPYECKHWE CIOCOOHOCTH TPH HU3YYCHHH Y4eOHOTO
npeaMeTa, HEoOXOoJuMble ISl TPOJOJDKEHHMs o0pa3oBaHMs U JallbHEWIIed TpynoBOU
NEeSITETHHOCTH.

[Iporpamma mo xumum (yriryOJ€HHBIA YPOBEHB) MpeAHA3HA4YEHA ISl WCIIOJIh30BAaHUS B
00pa3oBaTeNbHBIX  OPTaHM3AIUAX, PEATU3YIOMHUX MporpaMmbl U QepeHITpPOBaHHOTO
(yrmy6néaHoro, mpogIbHOTO) U3YUE€HHS OTACIbHBIX YU€OHBIX TPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero 0Opa3oBaHUsL.

O6pazoBarenbHbie GYHKITUU XUMUHU, U3Yy9aeMOil Ha yriIyOJICHHOM YPOBHE, PEAIU3YyIOTCS B
npouecce (HopMHUpPOBaHMSI 3HAHUI OCHOB XMMHUYECKOW HayKH Kak 0O0JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, 00JACTH MPAKTUYECKOU IESITENTbHOCTH YEJIOBEKa W OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyIbTypbl. 3ajada y4eOHOTO TMpeAMeTa COCTOMT B (POPMHUPOBAHUH CHCTEMBbI
XMUMHYECKUX 3HAHUU — BaKHEHIIUX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHU,
JOCTYIHBIX 0000IIEHUH MHPOBO33PEHUYECKOIO XapakTepa, f3blka HAyKd, B MPHOOIIEHUU K
Hay4YHBIM METOJIaM MO3HAHUSI [IPU M3YYEHUH BEIIECTB U XUMUYECKUX peakluii, GOPMUPOBAHUU U
Pa3BUTHUU TMO3HABATENIbHBIX YMEHUN U CHOCOOOB AESITEIbHOCTH W UX NMPUMEHEHUU B y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJI 0€30I1aCHOTO

O6paH_[€HI/IH C B€IICCTBaAMH B HOBCGI[HGBHOﬁ KH3HU.

LEJM ¥ 3AJJAYM YYEBHOT'O IPEJIMETA «XUMMSI» (YTJIYBJIEHHBII
YPOBEHD)

Henmn wu3yuyeHUsT XUMHUM OTpaKarOT HANpaBICHHOCTh OOYy4YeHUsT Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, GPOPMHUPOBAHUE €€ UHTEIJIEKTa U OOIIeH KyIbTYpHI.

I/I3yquI/Ie XHUMHUHU HAITPABJICHO HA JOCTHKCHUC CIICAYIOIINUX ueﬂeﬁ:



e (opMUpOBaHHE WHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30OBaHHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY NPUHITHIO PEHICHUH, CIOCOOHOM aIanTHPOBAaThCS
K OBICTPO MEHSIIOIIUMCS YCIOBHSIM JKHU3HH,

¢ (opMUpOBaHHE CHCTEMbl XUMHUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAY4HOM
KapTUHBl MHpA, KaK OCHOBBI [UISI TIOHUMAHUS XUMHUYECKOW CTOPOHBI SIBIICHUU
OKPY’KaIOILIEr0 MUpa, OCBOCHUE SA3bIKA HAYKH;

® pUOOIICHUE 00YJIAFOIIUXCS K CAMOCTOSTEILHOM MTO3HABATEIFHON U UCCIIEIOBATEIILCKON
NESTETPHOCTH, K HAyYHBIM METOJaM TO3HaHUs1, (OPMHUPOBAHHE MOTHUBAIIMHM U Pa3BUTHE
CIOCOOHOCTEH K U3yYEHHIO XUMUU;

e ¢opmupoBanue o0IIeH (QYHKIIMOHATHLHON M €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM
quclie YMEHUHN OOBSICHATH U OLIEHUBATh SBJICHUS OKPYXKAIOIIEr0 MUPA, UCTIONb3Yys 3HAHUS
U OITIBIT, MOJYyYEHHBIC MPU M3YYEHUU XUMHH, MPUMEHATHh UX MPH PEIICHUU MpoodsieM B
ITOBCETHEBHOW KU3HU U TPYJOBOU ACSITEIBHOCTH;

e pa3BuTHE Yy OOyyaroluMXcsd HMHTEpeca K H3YYEHHUI0 XUMHH U cdepam JesTeIbHOCTH,
CBSI3aHHBIM C XUMHEW, MOTUBAIIMSI K OCOBHAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOPUIIS
Y HaIpaBJIEHHOCTHU JalibHENIIero 00y4eHus;

® OCO3HaHME LEHHOCTM XUMHUYECKHX 3HAHUW B YKU3HM 4YEJIOBEKA, IMOBBIIICHUE YPOBHS
AKOJIOTUYECKOU KYJIbTYPhl, HEIPUATHE NCUCTBUIA, TPUHOCAILINX BPEl OKPYKAIOUIEH cpelie
U 3JI0POBBIO JIIOACH;

e npuoOpeTeHrne 0OyUYaIOIIMMUCS OMbITA CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIIOYEBBIX

KOMHGTCHHHﬁ), HCO6XOI[I/IMBIX JUIA PA3JIMYHBIX BUAOB ACATCIIbBHOCTH.

MECTO YUYEBHOTI'O ITIPEJMETA «XUMWS» (YIJIYBJEHHBIN YPOBEHD)
B YHEBHOM IIVIAHE

Ha yriny6nénnoe uzyuenue yueOHOro npeamera « Xumus» oroautcs no 136 gacos B 8 (4
yaca B Hegemo) u 102 gyaca B 9 kiaccax (3 yaca B Helelr0), TO €CTh 2 Yaca B HENEIIO 3a CUET
obs3arensHoM yacTi OOIT OOO u 2 ygaca (8 kiacc) u 1 gac (9 kiacc) 3a cuér yactu OOIT 00O,
dbopmupyeMoil ydyacTHUKaMu oOpa3oBaTeNbHBIX OTHOIIeHWH. Bcero 238 waca 3a aBa rojna
oOyuenusi. [loaroToBUTHENHHON CTYHEHBIO AN U3YyUEHHUs Kypca MO XUMHH (yrIyOIEHHBIH
YpPOBEHB) BBICTYMAeT Kypc «BBezeHne B XuMuio» Juist 7-X KJIaccoB, Ha KOTOPBIN O0TBeZeHO 34 yaca

(1 gac B Henemno).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

XuMus — BakHas 00JacTh ©CTECTBO3HAHMS W TPAKTUYSCKOUN NEATEIHPHOCTH YEIOBEKa.
[Tpenmet xumun. Poits Xumuw B )KU3HU YenoBeka. Kparkue cBefeHust 00 MCTOPUU BOZHUKHOBEHUS
W pa3BUTHUSI XUMHUU. XUMHUSI B CUCTeME HayK. Tema u BemiecTBa. DU3HUECKHE U XUMUYECKUE
CBOMCTBA BEIIECTB. ATpEraTHble COCTOSHUSA BemecTB. [loHsATHE O TEOPETHUECKHX U
SMITUPUYECKUX METOJaX TIO3HAHUS B E€CTECTBEHHBIX HayKkax. I[IpeacraBiieHuss O HaydYHOM
MMO3HAHUH Ha YMIIUPUYECKOM yPOBHE: HAOII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOICIIMPOBAHNE,
BeIuncieHue. [IpeacTaBieHus 0 HAayYHOM IMO3HAHUHU HAa TEOPETUUECKOM YPOBHE: HAyYHBIC (DAKTHI,
npobeMa, TUI0Te3a, TEOPHSs, 3aKOH.

A3p1k xumMun. CTOYHUKH XUMUYIECKON MHPOPMAITIH.

[Tonatue o meromax pabOTHI ¢ XUMHYECKMMHU BemiecTBamMu. OO0OpymIOBaHUE MIKOJIBHOM
XUMUYeCKOH J1aboparopuu. [IpaBuna 6e3omacHOro oOpaleHus ¢ BemecTBaMu 1 J1abopaTopHbIM
000pyIOBaHHUEM.

Uucteie BemectBa W cMmecH. [IpupomHbie cMecH: BO3AyX, NPHUPOAHBIA Ta3, HEDTh,
MPUPOJHBIE BOJBI, TOPHBIE MOPOJAbI M MUHEpanbl. [IoHATHE O TOMOIEHHBIX M T'E€TEPOrE€HHBIX
cmecsx. CriocoObl pa3aenenust cmeceil. O4ncTKa BEIIECTB.

BemectBa u xumuyeckue peakuud. ATOMBI U MOJEKYJIbl. XHUMHYECKUE SJIEMEHTHI.
CuMBOJIBI XUMHYECKUX 1eMEHTOB. lIpocTeie u cioxHble BeniecTBa. MeTaibl U HEMETAJUIBL.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocrtaBa BemlecTB. OnpeseneHue BaJeHTHOCTH 3JIEMEHTOB 10 popMyaaM OMHAPHBIX COCTUHEHHIMA
U cocraBieHue (GopMmyn OMHAPHBIX COEAMHEHUN MO BaJCHTHOCTH AJIeMEHTOB. OTHOCHUTENbHAs
aTomHasi macca. OTHOCUTENIbHAs MOJIEKYJIApHas Macca. MaccoBast 0Ji1 XUMHYECKOTO 3JIEMEHTA
B coenuHennu. HaxoxaeHue npocreiiieit popmybl BelecTBa Mo MacCOBBIM JIOJISIM AJIEMEHTOB.

KonnuecTtBo BemectBa. Moss. MosnsipHast macca. B3auMocBsI3b KOJIMuecTBa, MacChl M 4UCiia
CTPYKTYPHBIX €IMHUII BellecTBa. PacueTsl mo GopMynaM XHMHUYECKUX coequHeHuid. MomnspHas
Macca CMecCH BellecTB. MoJibHas J0Js XMMUYECKOro 3JIEMEHTa B coeAuHeHuu. HaxoxneHue
npocreiiei popmyIbl BeliecTBa Mo MOJIbHBIM JOJISIM 3JIEMEHTOB.

du3znueckue U XUMHYECKHE SBJICHMUS. XMMHUUYECKas PEeaklus U €€ MPHU3HAKU. Y CIOBHS

MPOTCKAHUA XUMHUYCCKUX peaKI.IHfI. 3aKkoH COXpaHCHUS MACChI BCUICCTB. ATOMHO-MOJICKyJI}IpHa}I



teopus. JKusne u aesarensHocTs M.B. JlIomoHOCOBa. XuMuueckue ypaBHEHHs. THUIIBI XUMUYECKUAX
peakumii (CO€AMHEHUSs, pa3l0oKEHHUs, 3aMelleHus, oOMeHa). PacueTbl 1O XHMHUYECKUM
YpaBHEHUSIM.

DKCHEepPUMEHTAIBHOE U3yYEHUE BEIIECTB U SIBJICHUI. 3HAKOMCTBO C XUMHYECKOU MOCYI0H,
C MpaBWJIAMH Pa0OTHI B TAOOPATOPHH U IPHEMaMHU OOpaIeHUS ¢ TAO0PATOPHBIM 000PYIOBAHUEM.
W3yuenne u onvcanne pu3MUECKUX CBOMCTB 00pa3OB HEOPraHMYECKUX BEHIECTB — METAJIOB H
HemertauoB. HabGnronenune ¢usnyeckux (IoiaBlieHHE BOCKa, TasHUE JIbJla, paCTUPAaHUE caxapa B
CTYIIKE, KUTICHUE U KOHACHCAIIUS BOJIbI) U XUMHYECKHX (TOPEHHE CBEYH, TPOKAITMBAHUE METHOMN
MIPOBOJIOKH, B3aUMOJICUCTBUE COJBI MJIM MEJIa C COJISTHOM KHCIIOTOW) siBieHuid. O3HaKOMIIEHHE C
oOpa3uamu BellecTB KoaudyecTBoM 1 Mousb. HaOmroneHue u onucaHue NpU3HAKOB MPOTEKAHUS
XMUMHMUYECKUX peakuui (pa3jiockeHHe caxapa, B3aMMOJEHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM
Oapusi, moiydyeHue M paszioxeHue ruapokcuaa menu (ll) mpu HarpeBaHuu, B3auMoOJIeHCTBHE
xkene3a ¢ pactBopom coiu meau (I1). M3ydenue crmocoGoB paszpenenus cMmeceil (C TMOMOIIBIO
MarHura, GUIbTPOBaHKE, BHIMTAPUBAHKE, TUCTUIUIALNS, XpoMaTorpadus), MpOBEICHNE OYHCTKH
noBapeHHOM coiu. HaGmoneHue U onucaHue OMBITOB, WILTIOCTPUPYIOLUIUX 3aKOH COXpaHEHHS
MAaCCBI.

BaxHeiilmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

IIpencraBnenus o razax. Bo3zgyx — cmech razoB. CocTaB BO3layXa. 3aKkOH ABOTajpo.
Monsipabiii 005€M Ta30B. OTHOCHTENBHAS IUIOTHOCTH Ta3oB. OmpeaesieHne OTHOCHTEILHOU
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEHIECTBA MO HM3BECTHOW OTHOCUTENBHOM IJIOTHOCTH.
OOBbEMHBIE OTHOILIECHUS Ta30B MPU XUMUYECKHUX PEaKIIUsIX.

Kucnopon — »smemMeHT M mpocTtoe BemiecTBo. HaxokIeHue Kuciopoia B IPUPOJE,
¢buznyeckue u XMMHYECKHEe CBOMCTBA (peakiunu ropeHus u okucienus). [lpomeccsl okucienus B
xuBoil mpupoae. Oxcunpl. [Ipumenenue kuciopoga. CrocoObl HOMy4eHHs] KHUCIOpPOJa B
naboparopun U mnpombinuieHHocTH. [loHaTtne o katanusarope. KpyroBopor kucnopoga B
npupojae. O30H — auioTponHas Moaudukanus kuciaopoaa. O30HOBBIN CIIOH, €ro 3HaUEHUE s
YKUBBIX OPraHU3MOB. Pa3pyliiieHre 030HOBOTO CJOSL.

TemmoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, SK30- U
SHAOTepMHUUECKHE peakuuu. TommmBo. Mcnonp3oBaHue yriasi M ME€TaHa B KayecTBE TOILIMBA.
3arpsizHeHue Bo3ayxa. [loHsaTre o mapHukoBoM 3pdexTe.

Bonopoa —snemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoia B mpupoje, Gpu3ndeckue
U XMMHYECKHUE CBOMCTBa, MPUMEHEHHE, CIOoCOObl MmoiydeHus. [loHATHE O KHCIOTax M COJSX.

Hcnons3oBanue BOAOPOAa B KaUCCTBC TOILIMBA.



Bopna. ®usnueckue corictsa BoAbl. Bona xak pactsopureins. PactBopsl. Hacklennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. DakTopbl, BIUSAIOMIME HA
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbiX BemecTB. CrocoObl BBIPKCHHS KOHIICHTPAIMH
pPacTBOPOB: MAaccoBas J10Jis1 paCTBOPEHHOTO BELIECTBA, MOJIIpHAsi KOHIeHTpalus. Poib pacTtBopoB
B MPUPOJIC U B KU3HH YEJIOBEKA.

Xumnueckue cBoicTBa BOjbl. llonsarne o0 ocHoBanusix. [lonarue 00 WHAMKATOpPAX.
KpyroBopoT Bob1 B pupoae. 3arpsisHeHHE TPUPOAHBIX Bo. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus wneopranuueckux coenuuenuid. Oxcunpl. Knaccuduxamus OKCHIOB:
coseoOpasyoniue  (OCHOBHbIE,  KHCIOTHbIE, aM@OTepHble) U  HecoJeoOpasyroliue.
MexayHnapoaHass HOMEHKJIATypa OKCHIOB. TpuBUaIbHbIE Ha3BaHUsS OKCcHUJIOB. Dusnueckue u
XapaKTepHbIE XUMUYECKHE CBOMCTBA OKCHIOB (B3aMMOJEHCTBHE C BOJOW, C KHCIOTaMU U
OCHOBAHUSIMH, C IPYTUMH OKcuaamu). [TomydeHne okcuaoB.

[TonaTe O TUAPOKCHIAX — OCHOBAHUSAX W KHUCIOPOJCOACPKAIMIMX KHUCIOTaX. KHCIOTHI
Knaccudukanus kucmor. MexayHapoHas HOMEHKJIATYpa M TPUBUAIbHBIE Ha3BaHUS KHUCIOT.
dusnyeckue M XUMHYECKHE CBOWCTBA KHUCIOT (B3aMMOJIEHCTBHE C METAJIaMU, C OKCHUIAMU
METaJIOB, OCHOBAaHMAMHU U coyisiMu). Psin aktuBHocTH MetayuioB H.H. Bekerosa. Ilomydenue
KHUCJIOT. KHCIIOTBI B IpUpOJIe, TPUMEHEHUE BAXKHEHUIITUX KUCIIOT.

OcnoBanus. Knaccudukanus ocCHOBaHWN: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
MexnyHapoaHas HOMEHKIIaTypa OCHOBaHUM. TpuBHanbHbIe Ha3BaHUs ocHOBaHuU. lllenoun, ux
CBOMCTBa (B3aMMOJCHCTBHE C KUCIOTHBIMH OKCHAAMH, KHCIOTaMU M COJSIMH) U CIOCOOBI
nosyueHusi. HepacTBopumble OCHOBaHHWS, UX CBONCTBA (B3aMMOJEHCTBHE C KHCIOTaMHU) U
criocoObl moydeHusi. AMdoTtepHocTh. [loHsATHE 00 aMdoOTEepHBIX THAPOKCHIAX (Ha MpUMepe
TUAPOKCUIOB LIMHKA U aJIOMUHUS): XUMHUYECKUE CBOICTBa (B3aUMOJIEHCTBUE C KHUCIOTaMHU U
[eJI0YaMHu) U MOTy4YECHHUE.

Conu (cpeanue, KUCIble, OCHOBHBIC, JBOMHBIEC). MexIyHapoaHas HOMEHKIATypa COJIEH.
TpuBuanpHble Ha3BaHUs cojiel. DU3NUECKHE U XapaKTepHbIE XUMUYECKUE CBOMCTBA HA PUMEpeE
cpennux coiie. [lonydyenue cosen.

I'eneTnueckas CBSI3b MEXKy KJIACCAMH HEOPTraHUYECKUX COEUHEHUM.

DKCHEPUMEHTAIBHOE U3yUEHUE BEIIECTB U SIBJICHUI:

® KOJMYECTBEHHOE ONPEAEIECHUE COAePHKAHUS KICIOPO/Ia B BO3/IYXE;

e T[OJy4eHue, coOMpaHue, pacro3HaBaHue U U3y4eHHE CBOWCTB KUCIOPO/Ia;

e Ha0moJeHHEe B3aUMOJCWCTBHS BEUIECTB C KUCIOPOJAOM M YCIOBUN BO3HUKHOBEHHS U
MpEeKpaIIeHusi TOPEHUs;

® O3HAaKOMIJICHHC C 06pa3uaMH OKCHIOB M OIMMCAHUEC UX CBOfICTB;



® TOJIyYeHHUE, coOMpaHue, pacro3HaBaHUE U U3yYeHHE CBOWCTB BOJOPOa (TOpeHue);

e B3auMojIcicTBHE Botopoia ¢ okcumom meau (I1);

® uccle0BaHNe 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMUYHON PACTBOPUMOCTBIO;

® [IPUTOTOBJIEHUE PACTBOPOB C OIPEEICHHON MacCOBOM /10JIel paCTBOPEHHOT'O BEIIECTBA;

® [IPUTOTOBJICHHE PACTBOPOB C OINPEIACICHHOW MOJIIPHON KOHIIEHTPALMEd pacTBOPEHHOIO
BEIIECTBA;

® B3aUMOJICHCTBUE BOJIbI C METAJJIaMU (HaTPUEM U KaJIbIIEM);

® OIIpe/ielIeHHEe PacCTBOPOB KHUCIIOT U IIEJI0UeH C MOMOIIBI0 HHIUKATOPOB;

e uccienoBaHue 00pa30B HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KIacCOB;

e u3ydyeHue B3aumojeicTBus okcuaa menu (l1) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT €
MeTaJUIaMU, PEaKIUi HENTpaIn3aluH;

® T[IOJy4YE€HHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOTO MeTajia JAPYruM U3
pacTBopa CoJjiu;

e B3aMMOJICHCTBHE THJIPOKCHA [IMHKA C PACTBOPAMH KUCIIOT U LIEJI0YEH;

® pelIeHHE SKCIEePUMEHTANBHBIX 3a1ad 1o TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKUX
COEIUHEHUNY.

Ilepuonuveckuii 3akoH u Ilepumoauyeckasi cucrema xummu4veckux jiementos /. HU.
MenpgeieeBa

Crpoenue aToMoB. XuMH4ecKas CBA3b. OKHCINTENbHO-BOCCTAHOBUTENIBHBIEC PEAKLINH.

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dJeMeHToB. [loHsitHe o rpymmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX U ILIEJIOYHO3EMEIbHBIX METajllaxX, rajoreHax,
WHEPTHBIX (O1aropoHbIX) razax. DJIEMEHTHI, KOTOpble 00paszyroT amMpOTEpHBIC OKCHIBI W
TUAPOKCHIBIL.

[lepuoanueckuit 3akoH. OtkpeiTHe I[lepuonnueckoro 3akona. Ilepuoaunueckas cucrema
xumuueckux aneMmenToB [[. . MenneneeBa. KopoTkonepuoanas v ATUHHONEPUOIHAS (OPMBI
tabnuubl «llepuoguueckas cucrema xumudeckux snementoB Jl. . MenneneeBa». [lepuoast u
rpymsbl (A- u b-rpymier).

Crpoenne atomoB. CoctaB aTOMHBIX sAnep. M3otonsl. PaguoakTHBHOCTB. DIEKTPOHBI
DneKTpOHHAs OpOUTaNb. DHEPreTHUeCKUe YPOBHM W MOAYpPOBHH aroma: S-, p-, d-opOurtanu.
DONeKTpOHHBIE KOH(UTYpalluu U 3JeKTpOHHO-rpaduueckue (Gopmynsl aToMoB. Pusndeckuit
CMBICII MOPSIAKOBOIO HOMEpPA, HOMEpa MepuoJia U Ipynmsl daeMeHTa. CTpOeHUE 2JIEKTPOHHBIX

000JI04YEeK aTOMOB MEPBLIX 20 XUMHYECKUX DBJIESMCEHTOB HepHOHquCKOﬁ CHUCTCMBI I[ n.



MenpeneeBa: pacnpeesieHue 3JIEKTPOHOB II0 JHEPreTUYECKHM YpPOBHSM, HOJIYpPOBHSIM U
opouransam. Gusnueckuii cmbica [leprouueckoro 3akoHa.

3aKOHOMEPHOCTU M3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 IpynnaM U nepuojam. M3MeHeHne KucioTHO-OCHOBHBIX CBOWCTB
COEIMHEHUI XMMHUYECKHX 3JIEMEHTOB B IEpUOJaX U Ipymnnax. XapakTepUCTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKu U npaktuku. J[. V1. MenaeneeB — ydeHbIN U IpaKJaHUH.

DNeKTPOOTPULIATENBHOCTh ~ XMMHMUYECKUX  DJIEMEHTOB. XHMHUYecKas CBSI3b. Bujbl
XMUMHMUYECKON CBSI3U: KOBAJIEHTHAs MOJSpHAsl CBS3b, KOBAJIECHTHAS HETMOJISIpHAsl CBsI3b, MOHHAs
CBsA3b. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM U MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dbopmynel BemecTB. KaTnoHbI M aHHOHBI.

Kpucrannuueckue u amopgHbie BemiecTBa. THMBI KPUCTAIIMYECKUX DPELIETOK: MOHHAs,
aTOMHas1, MOJIEKYJIIpHAs ¥ UX XapaKTePUCTUKH.

Crenenp oxucieHus. OmnpeneneHue CTENeHEH OKUCIEHWS aTOMOB B OMHApHBIX
coeMHEHUAX. OKHUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccel okucieHus u
BOCCTaHOBJEHUsA. OKucIuTeNIn U BocCTaHOBUTENU. (COCTABIEHHE YPABHEHUW IPOCTHIX
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIM U pacCTaHOBKAa B HUX KOA((UIHMEHTOB METOJ0M
ANIEKTPOHHOTO OajaHca.

DKCIEPUMEHTAIBHOE U3yUYEHUE BEIIECTB U SIBICHUI:

® O3HaKOMJIEHHE ¢ 00pa3laMu METAJUIOB U HEMETAJLIOB;

® MOJEIMPOBAHUE CTPOEHHUS MOJIEKYN MPU MOMOUIM PUCYHKOB, MOJEJEH, IEKTPOHHBIX U
CTPYKTYPHBIX GOpPMYIT;

® [IPOBEJICHUE ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakliuy pa3ioKeHHsl, COSTUHEHHS).

MexnpeaMeTHbie CBSI3H

Peanuzanus MexnpeaAMETHBIX CBA3EH IPU M3YYEHUH XMMHUU B 8 KJIACCE OCYLIECTBIIAETCS
4yepes UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHMA, IPUHATHIX B
OT/ENIbHBIX €CTECTBEHHBIX HAayKaX.

OOmire ecTecTBEHHO-HAy4Hble MOHATHUSA: sIBIE€HUE (Ipollecc), Hay4HbIM (akT, runoresa,
Teopusl, 3aKOH, aHaJIN3, CUHTE3, KIacCU(PUKAIMs, NEPUOJANIHOCTb, HAOII0IeHHE, SKCIIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJEIb.

@dusmka: SBIEHUS MNPUPOJBL, (U3NUECKUE SBICHUS, BEIIECTBO, TeNO, (QU3HUECKUe

BCJIMYMHBI, CAWMHUIBI U3MCPCHUS, O6’LéM, Macca, arperatHbl€ COCTOSAHHC BCIICCTBA, ATOM,



JNIEKTPOH, MNPOTOH, HEWTPOH, HOH, MOJIEKYJa, CTPOCHHUE Ta30B, JKUIKOCTEH M TBEPIbIX
(KpHCTaUIMYECKUX) TEJI, AIEKTPUUECKHUH 3apsill, KOJIMYECTBO TEIIOTHI.

buonorus: 6uocdepa, GoTocUHTE3, MPOIIECCH 0OMEHA BEIIECTB.

I'eorpadus: armocdepa, ruapochepa, MUHEpAIbl, TOpPHBIE TMOPOJBI, IOJIE3HBIC
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

Texnonorusi:  texHocepa, NPOU3BOACTBO, XUMUYECKHE  TEXHOJOTHUH,  CHIPbE,

KOHCTPYKIIMOHHBIC MaTCPpUAJIbI.

9 KJIACC

BemecTBo 1 XMMHUYeCKas peaKkIus

[ToBTOpEeHue u yrirybiaeHue 3HaHU OCHOBHBIX pa3/ieNioB Kypca 8 kinacca. CTpoeHHe aTOMOB.
CBoiicTBA aTOMOB XHUMHYECKHX DJEMEHTOB, WX KOJMYECTBEHHbIE W KauyeCTBECHHBIC
XapaKTEPUCTHKHU (pammyc, AIEKTPOOTPHUIIATETHHOCTD, SHEPTHUS MOHU3AIIHH).
[TocnenoBatenbHOCTh 3aMOJIHEHHUSI AJIEKTPOHHBIX OpOWTale aTOMOB MajbIX MEPHOJIOB.
OcoOeHHOCTH  3alOJTHEHHS  JJICKTPOHHBIX ~ OpOMTane aTOMOB  OOJILIIUX  TIEPHOJIOB.
[leproguueckasi cucreMa XMMUYECKHX 3JIEMEHTOB B CBETE MPEJCTABIEHUN O CTPOCHUHU aTOMa.
CreneHb OKUCIEHUS U BaJEHTHOCTb. [IpencraBneHne o nepuoanyecko 3aBUCUMOCTH CBOMCTB
XUMHYECKUX  DJIEMEHTOB  (3JIEKTPOOTPULIATEIbHOCTh,  OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA, KUCIIOTHO-OCHOBHBIE CBOIICTBA OKCHUIOB U THIPOKCHJIOB) OT CTPOCHHUSI aTOMA.

Crpoenue BemniecTBa. BemiectBa B TBepJOoM, KHUAKOM U ra3000pa3HOM COCTOSIHUU. Buibl
XMUMHYECKON CBSI3U: MOHHAs, KOBaJEHTHAasl (HEMoJsipHas, MOJsipHasi); OOMEHHBIN U JIOHOPHO-
aKUENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJICHTHOU CBA3H.

MexMoJIeKyIIpHbIE B3aMMOICHCTBHS (BOIOPOIHAS CBSI3b, CHiIbl BaH-n1ep-Baanbsca). Tumsr
KPUCTAITMYECKUX PEIIETOK — ATOMHAsI, HOHHAS, METaJUIMYECKasi, MOJIEKYJISIpHAs — U OCOOCHHOCTH
UX CTpOEHUs. 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMN pElIeTKH U BHIA
XUMHYECKOH CBS3H.

OcHOBHBIE 3aKOHOMEpPHOCTH TMPOTEKAHHUS XUMHUYECKHX peakuuil. Knaccudukanus
XMUMHUYECKUX PeaKIUi Mo pa3IuvHbIM MpU3HAKaM (TI0 YHCITY U COCTAaBY YYaCTBYIOIINX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY d(PPEKTy, IO M3MEHEHUIO CTETIeHEH OKUCIEHUS XUMHUYECKHUX SJIEMEHTOB,
Mo OOpaTUMOCTH, MO YYacTHUIO KaTalu3aTropa, MO arperaTHOMYy COCTOSHUIO Pearupyrolux

BEIIIECTB).



DOneMEHTbl XMMUYECKON TEPMOJMHAMMKHN. DHEPreTuKa XUMHUecKuX peakuuil. TemoBoit
3pPEeKT XUMHYECKOW peakiuu. JK30- M DHAOTEPMUYECKHUE PpEaKIMH, TEPMOXMMHUYECKHE
ypaBHeHus. 3akoH ['ecca u ero cieactsus. BeranciaeHus 1o TEPMOXUMHUYECKUM YPaBHEHUSIM.

[loHsiTHE O CKOPOCTM XHMMHUYECKOW peakUuu. 3aKOoH JecTByromux Macc. DaxTopsl,
BIIMSIOLIME HAa CKOPOCTh XMMHUYECKOM peakuuu. DHeprus axtuanuu. [loHstue o karanuse.
®epmeHThl. UHrHOUTOpHI.

[onsiTne 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKUX peaknusax. [loHsITHe 0 XUMUIeCKOM
paBHOBecuu, npuHiun Jle [laTense. YcnoBusa cMeleHuss XUMAYECKOTO paBHOBeCUsA. DaKTOpHI,
BIIMSIOIIME HA COCTOSHHE XHMMYECKOro paBHOBecHs. IIporHosmpoBaHue BO3MOKHOCTH
MPOTEKAHUSI XMMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX HAa OCHOBE MpEACTaBIECHUN 00
M3YYEHHBIX WIEMEHTAaX XUMUYECKOW KUHETUKH U TEPMOJIUHAMUKHU.

OKHCIINTENTBHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA XUMHUYECKHX DJIEMEHTOB, 3aBUCHMOCTb OT CTEIICHH OKUCIICHMs. BaxkHble okucinrenu u
BocctaHoBuTenu. Ilepmanranat kamusi  (xapaktepuctuka). CocraBieHHe  ypaBHEHUN
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUN C MCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca.

DJIEKTPOJIMTUYECKAST JUCCOLMAIMS. XHWMHUYECKAE pEakUUu B pacTBopax. Teopus
ANEKTPOJIUTUYECKON Tuccorualuu. PactBopenne kak Gu3nKo-xumMudeckuid mporecc. [lorstue o
TUApPATax U KpUCTAIOTUAPATAX. DIIEKTPOIUTHI M HEAJIEKTPOIUThL. KaTnoHbI, aHnOHBI. MexaHn3m
JMCCOLMAIlMM BEIIECTB C pa3IMYHBIM BUIOM XHUMHYecKOW cBsi3u. CuibHble U cradbie
anekTposuThl. CTeneHp Iucconuanuy, KOHCTaHTa Aucconmanuu. MloHHoe npousBeeHrne BObI.
Bonopoansiii nokasarens. MHAUKATOPBL. DAEKTPOIUTUYECKAS TUCCOLUALNS KUCIOT, OCHOBAaHUMN
U COJIEH.

Peakuuu woHHOro oOmeHa. VYcioBUA NPOTEKaHHMs] peakuuid HOHHOrO OOMeEHa.
MonekynspHble, TOJIHBIE W COKpAallCHHblE HOHHBIE ypaBHEHMsS peakuuid. CBONCTBAa KHUCIOT,
OCHOBaHMH U cCOJell B CBET€ MPEACTABICHUNH 00 AIEKTPOJIUTUYECKON JUCCOIMAILINU.
KauecTtBeHHbIe peakliii Ha UOHBI.

I'mpposns coneit. MloHHbIE ypaBHEHMS TUIpoJiM3a cojed. Xapakrep cpeipl B BOJHBIX
pacTBopax coJjei.

OKCIIEpUMEHTAIBHOE U3YyUEHHE BEILIECTB U SIBJICHUI:

® O3HAaKOMJIEHUE C MOJECIIAMH KPUCTAUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEILECTB —
METaJUIOB ¥ HEMETAJUIOB (IpaduTa 1 anMas3a), CI0KHBIX BEIECTB (XJI0pHUIa HaTpus);

® JCCIIEOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUUYECKOU PEakLMK OT BO3IACHCTBUS Pa3INYHBIX
(baxTopoB;

¢  OIIBITBHI, WJUTFOCTPUPYIOIINEC 06paTI/IMOCTB XUMHUYCCKHUX peaKL[PIfI;



® lCCJENOBaHUE DJIEKTPOIIPOBOJHOCTU PacTBOPOB, Ipoliecca AUCCOLMALMM  KHCIOT,
mIeJI0YeH 1 COJICH;

® [IPOBEJCHUE ONBITOB, WUIIOCTPUPYIONIMX MPU3HAKKA MPOTEKAHUS PEAKIUA HOHHOTO
oOmeHa (0OpazoBaHKe 0cajKa, BBIICICHUE Ta3a, 00pa30BaHME BOJIBI);

® [IpPUMEHEHHE WHAMKATOPOB (JTaKMyca, METUJIOpaHyka U (heHoI(TarIenHa) s ONpeIeIeHUs
XapakTepa cpesl B pacTBOpax KUCIOT, OCHOBAHUH U COJIEH;

® [IPOBEJICHUE ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHEHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHune, peakiiuy pas3IoKeHUs, COCTUHEHU );

® pacro3HaBaHUE HEOPraHMYECKHUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIUi Ha HOHBI;

® pEIICHHE 3KCIEPUMEHTAIBHBIX 33/7a4 Mo TemaMm: «OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuumny, «I'uaponns conei», « IAEKTPOIUTHUECKAS AUCCOLUALIUS.

HeMeTasibl ¥ UX coeTUHEHUSI

OO6mrast xapaktepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHUMHYECKUX
AJIEMEHTOB, MPOCTHIX BEIIECTB, AIOTponus. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HeMeTaiioB. CpaBHUTENIbHASI XapaKTEPUCTHKA COETMHEHUI HEMETAIJIOB.

OOmiass xapakTepucThka TajnoreHoB. OcCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHue M (puU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TajOrCHOB.
XUMHUYECKHE CBOMCTBA HAa TPUMEPE XJIopa (B3aUMOJICUCTBUE C METaJUIaMH, HEMETaJlJIaMH, BOJIOM,
menouamu).  XsopoBojopond. ComnsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHenue. JleiicTBue xjiopa v XJIOpOBOJOPOia HAa OPraHU3M YesioBeka. BaxkHeiue Xaopusl
U UX HaxoxzaeHue B npupoje. [louarue o KUcIopoicoaepKalux KUCI0TaxX XjIopa U UX COJISX.

VVIA-rpynnel. OcoOeHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTEMEHH OKHUCIICHHUS.
Crpoenue u (pusnueckre CBOMCTBA MPOCTBHIX BELIECTB — KUCIOPOJA U CEepbl. AJUIOTPOIHbBIE
MOAU(UKAIIMN KHUCIOpPOJa M cepbl. XHUMHUYECKHE CBOWCTBa cepbl (B3aUMOJEHUCTBUE C
HEMETaJlJIaMH, MeTalylaMHM, KOHILIEHTPUPOBAHHBIMU  a30THOW M  CEPHOW  KHUCIIOTaMH).
CepoBomopos, cTpoeHue, (uU3MUECKME M  XUMHYECKHE CBONCTBAa  (KHCIOTHBIE H
BOCCTaHOBUTEJIbHBIE CBOMCTBa). OKCHUIBI cepbl KaK MPEACTABUTENTN KHUCIOTHBIX OKCHIOB.
Cepnucras kuciorta u ee conu. CepHasi KucnoTa, PU3NIECKHe U XUMUYECKHE CBOMCTBaA (001mue
KaK MpeAcTaBUTENs Kiacca KUCIOT U cneruduueckue). Comu cepHOM KUCIOTHI. XUMHUUYECKUE
peaxiuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO CrHoco0a TMONyYeHUs CEpHON KHCIIOTHI.
[IpencraBieHuss 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX ¢ HUM npodeccusx. [Ipumenenue
CepHOM KUCIOTHI U cynb(haToB. KauecTBeHHbIE peakuuu Ha Cyab(UT-, CyabGua- U cyabdar-

aHnuoHnl. HaxoxxaeHue CCPhI U CC COCIUHEHUN B npupoae. XHUMHYECKOE 3arpsi3HCHHUC



OKpYKAroIlel Cpeabl COSMHEHUSIMH Cepbl (KUCIOTHBIC JI0K/IU, 3arpsi3HEHNE BO3/4yXa), CIIOCOObI
€ro MpeI0TBPAIICHUS.

OObmas xapakrtepuctuka s1eMeHTOB VA-Tpynnbsl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHUSL.

A30T, pacmpocTpaHeHHE B TNpHUponae, (HUIMUECKHE ¢  XUMHUYECKHE CBOWCTBA
(B3amMoOI€HiCTBHE € METa/llaMU, BOJOPOJIOM, KuciopoaoMm). KpyroBopor aszora B mpupoje.
AmMHaK, ero GpU3MYECKHe W XUMHUYECKHE CBOMCTBA (OKHCIICHHE, OCHOBHBIE CBOKWCTBA BOJHOTO
pacTtBopa), MpUMEHEHHE W TIOJIy4eHHE B JIA0OPaTOpPUU W TPOMBINUICHHOCTH. VIOH aMMOHWS,
JOHOPHO-aKLENTOPHBIA MeXaHu3M ero oOpazoBaHusa. Conu aMMOHMS, HMX (QU3HYECKUE U
XAMUYECKHE CBOWCTBA (pa3loKeHWe | B3aMMOJEHCTBHE CO IIEJ0YaMH), IPHUMEHEHHE.
KauectBennas peaxius Ha nonsl ammonus. Oxcunet azota (1, I, 11, 1V, V). AzoTucras kucnora.
A30THas KHCIIOTa, €€ IMoJlydeHue, (u3mueckue M XUMUYEecKHe CBoiicTBa (o0mmMe Kak
MPEJCTaBUTENS KJacca KHCIOT W crHenupuYeckue), NpPUMEHEHHEe. XWUMHUYECKUE peaKIuH,
JIeKaIIe B OCHOBE TIOJIYYSHHsI a30THOM KUCIIOTHI B MPOMBINUICHHOCTH. HUTPAaThl M HUTPHTHL
KadecTBeHHBIE peakiiui Ha HUTPAT- ¥ HUTPUT-aHUOHBI. XMMHUYECKOE 3arpsi3HEHHE OKPYKaroIei
Cpelbl COeTMHEHUAMH a30Ta (KUCIOTHBIE JIOK/IH, 3arpsi3HEHUE BO3/lyXa, MIOYBBI U BOJIOEMOB).

docdop, amoTponHbie MoauduKauu Gocdopa (6enbiid 1 KpacHbI Gocdop), hruzndeckue
U XUMHYECKHE CBOMCTBa (B3aMMOJEMCTBHE C MeTaUIaMH, KHCIOpPOJOM, TaJor€HaMH,
KOHIICHTPUPOBAHHBIMHU a30THOW M cepHO# kucimotamu). Oxcuasl pocdopa (I, V), bochopras
KHCTI0Ta, (pU3NUecKue U XMMHYeCKUe CBOMCTBa, noayuyeHue. KauectBenHas peakuus Ha docdar-
nousl. [IpeacraBnenus o ramoreaugax dochopa (M1, V).

[TonsiTe 0 MUHEPATBHBIX YAOOpeHUsX. A30THBIE, GocPOopHbIE, KOMIUIEKCHbIE YA0OPEHUS.
XUMHYeCcKOe 3arpsi3HeHUE OKPYXKAIOUIEH cpe/ibl coeTMHEeHUsIMU a30Ta U docdopa.

OO6mras xapaktepuctuka 3nemMeHTOB |VA-rpynmbel. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.

Yrnepon, amnotpomnHsie Moaudukanuu (rpadur, anmas, GyiepeH, rpageH, HaHOTPyOKH),
¢busznueckue W XUMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB (B3aMMOJAEWCTBHE C METaJUIAMU,
HEMeTaJlJIaMH, KOHIIEHTPUPOBAHHBIMH a30THOU M cepHOM kucnoTamu). [lonsatue 06 aacopOuuu.
KpyrosopoT yrieposa B npupojae. OKcuabl yrieposa, ux Gu3n4eckue 1 XMMHYeCKUe CBOMCTBA,
NeWCTBUE HA KMBBIE OPraHU3MBl, IOJydeHHE M NPUMEHEHHE. DKOJOIMYECKHe MpOOIeMbI
aTMocdepsl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V). YronbHas kuciora u ee cosiv, uX pU3ndecKue
U XUMUYECKHE CBOMCTBA, OJydyeHue u npuMeHeHne. KapOoHaTsl, ruipokapOOHaThl, UX CBOICTBA.
KavecTBeHHast peakuus Ha KapOOHAT-HOHBI. Vcronp3oBaHue KapOOHATOB B OBITY, MEIUIMHE,

MMPOMBIINIJIICHHOCTH U CCIILCKOM XO03SICTBE.



[lepBoHauanbHble MOHATHS 00 OPraHWYECKUX BEIIECTBAX KAK O COEIMHEHUSAX YyIJIepoja:
yII€BOAOPOAbl (METaH, 3TaH, STWIEH, AalleTUIEH), 3TaHOJI, IVIMLEPUH, YKCYCHas KHUCIOTA.
[IpupoHBIE HMCTOYHUKH YIJIEBOJAOPOJOB (Yrojib, MPUPOJHBIN ra3, HE(TH), MPOAYKTHl HX
nepepaboTKi, MX poJib B OBITY W TPOMBIIIICHHOCTH. [loHSATHE O OWOJIOTHYECKH BasKHBIX
OpraHMYECKUX BEIIECTBAX — XKHUPax, OenKax, yrieBoJax — M UX pOJIH B KU3HU yesloBeka. EquHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBa (B3aWMOJICHCTBHE C METaJIaMH,
KHCJIOPO/IOM, YIJIEPOJIOM, TaJOT€HaMHM ), TIOJTydeHruEe U IpuMeHeHue. Poib KpeMHusl B IpupoJie u
texnuke. Oxcua kpemuus (1V), kpemHUEBasi KUCIIOTA, CHIIMKATHL: (DU3UYECKUE U XUMUUYECKUE
CBOICTBa, MOJIyYEHUE U NMPUMEHEHHUE B OBITY M NMPOMBIIIIEHHOCTH. BakHele cTponuTenbHbIe
MaTepuaibl: KepamMuKa, CTEKJIO, IIEeMEHT, OeToH, jxene300eroH. I[IpoGiemsl Oe3omacHOTO
MCIO0JIb30BAHUS CTPOUTENIbHBIX MaTepUajoB B MOBCEIHEBHOM KU3HH.

Bop. Ocobennoctu crpoenus aroma. O6mue npeacTaBaeHus 0 GU3NYECKUX U XUMUYECKUX
cBolcTBax. bopHas kucnora.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIIECTB U SIBJICHUM:

e O3HAKOMJICHHE ¢ 0Opa3IamMu MPUPOIHBIX XJIOPUIOB (TaJIOTEHUIOB);

® [IPOBEJICHUE OMBITOB, OTPAKAIOUINX GUZNYECKUE U XUMUYECKHE CBOWCTBA T'aJIOTEHOB U UX
COCTMHEHUH;

® U3Yy4YEHHE CBOMCTB COJISTHON KUCIIOTHI;

® [pOBE/ICHUE KAaUeCTBEHHBIX PEeaKIMii Ha XJIOPUA-, OPOMHUI- U UOIUA-UOHBI U HAONIIOIEHUE
MIPU3HAKOB UX MIPOTEKAHUS;

® O3HaKOMJIEHHE ¢ 00pa3liaMu Cepbl U €€ MPUPOTHBIX COCAUHEHHUIA;

e Ha0mojeHue mpouecca OOYrJIMBaHUS caxapa MOJA JCMCTBHEM KOHLEHTPUPOBAHHOM
CEpHOM KUCIIOTHI;

® 3Yy4YCHHE XMMHYECKHUX CBOIMCTB pa30aBiICHHON CEPHOM KHCIOTHI;

® [pOBE/JCHHE KAa4YeCTBEHHBIX peakiuil Ha cynbduna-, cynbPur- u cyiabhaT-HOHBI H
HaOII0/IeHUE MPU3HAKOB UX MPOTEKAHUS;

® O3HaKOMJICHHE C (PU3MYECKMMHU CBOIcTBaMu a30Ta, (ocdopa M HX COEAUHEHHH,
oOpa3iaMu a30THBIX U (ocHOpPHBIX YI0OpEeHMIA;

e [0JIydeHHUe, COOMpaHue, pacro3HaBaHNUe U U3yYeHHE CBOICTB aMMHUaKa, U3y4eHue CBOICTB
COJIEHl aMMOHHUS;

® [pOBE/ICHNE KAUeCTBEHHBIX PEAKIIM Ha NIOH aMMOHUSI, HUTPUT-, HUTPAT- U (pocdaT-HOHBI

M U3YYCHHEC IPU3HAKOB UX IPOTCKAHUSA,



® U3y4YCHHE B3aMMOJICUCTBUS KOHLUECHTPUPOBAHHON a30THOW KHCIJIOTHI C MEJIbIO, CBOWCTB
(hocdopHOIi KHCIOTHI U €€ COJIeH;
® 03HAKOMJICHHE C MOJICIISIMHU KPUCTANIMYSCKUX PEIICTOK anMasa, rpadura u Qymiepena, ¢
MIPOLIECCOM aJICOPOITUH PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MPOTHBOTa3a;
® [I0JIyu€HHE, COOMpPAaHHE, PACTIO3HABAHUE M U3yUYEHUE CBOWCTB YTJIEKHCIIOTO ra3a;
® T[IPOBEJICHUE KAYEeCTBEHHBIX pEAKIMH Ha KapOOHAT- W CHJIMKAT-UOHBI W H3YYCHHUE
MIPU3HAKOB UX MPOTEKAHUS,
® U3yYEHHE B3aMMHBIX MPEBPAIICHUN KapOOHATOB U TUIPOKapOOHATOB;
e O3HaKOMJIEHHE C oOpasllaMH TMPUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOIYKIIHEH
CUJIMKATHOM TTPOMBIIIICHHOCTH;
® pCIICHHWE OKCICPUMEHTANBHBIX 3a1ad 1o Teme «BaxkHelmme HeMeTauibl M HUX
COCTMHCHUS.
MeTaJiibl M X COEIMHEHUS
O6mme croiicTBa MeTauioB. OOIas XapaKTePUCTUKA XUMHUIECKUX DJIEMEHTOB — METAJJIOB
Ha OCHOBaHMM HX TnoJIokeHUs: B llepuommueckol cucreme xumuyeckux siaemeHtoB JI. M.
MenneneeBa u ctpoeHus aroMoB. Metamibl A- u b-rpynn. CTpoeHue MpPOCTHIX BEHIECTB —
MeTaJyioB. MeTayuinyeckasi CBS3b U MeTa/uIndyeckasl KpUCTaJUIMUecKasl pelieTka (IpUuMUTHBHAS
KyOudeckas, OOBEMHO-IIEHTPUPOBAHHAS KyOWYecKas, TpaHCICHTPUpPOBAHHAsS KyOWueckas,
reKcaroHajbHasl IUIOTHOYIAKOBaHHAs). 3aBUCHUMOCTh (PU3MYECKUX CBOICTB METAJIOB OT
CTPOEHUS KPUCTAJUIOB. DJICKTPOXUMHUYECKUN psijl HanpspkeHuid MetamioB. OOue XuMudeckue
cBoiicTBa MeTayioB. OOmMe CcHocoObl MOJyYEHUS METaIOB, METAIYypPrus. OJIEKTPOJIU3
pacriaBoB 1 pacTBOPOB COJIeH KaK OJMH U3 CIOCOOOB MoydeHus MeTauioB. [loHsTHE 0 KOppo3un
METaJJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI MX OT Koppo3uu. CIiiaBsl (CTallb, YyTyH, JIOPATIOMUHUM,
Oponza). [I[pumeHeHre METaIOB U CIIJIaBOB B OBITY U IPOMBIIIJICHHOCTH.
Memannwt A-epynn
lenouynsie MeTabl: ojoxeHue B [lepuoauueckoit cucteMe XUMHUYECKUX dIIEMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha MpUMeEpe HATPUS U Kaiwus), noinydeHue. OKCUIIBI U THIPOKCUIBI HATPUS U Kajusl.
[IpuMmeHeHue MeTOYHBIX METAIOB U UX COEAMHEHUH. bruonornueckas poiab HATPHUS U Kallus.
[{enouHO3eMenbHBIE METAIBI MATHUN U KaNbIUil: ToJ0keHue B [leproanueckoit cucreme
xumudeckux snemeHtoB J[. M. MenzaeneeBa, cTpoeHHe MX aTOMOB, HAXOXKJIEHHUE B MPHUPOJIE.

du3znyeckrue M XUMHUYECKHE CBOMCTBA MarHus U Kajabliusa. BakHeimne coeqUHEHUS Kaablusi U



MarHus (OKCUJ, THIPOKCHUI, COJIM), CBOWMCTBA, MpUMEHEHHUE. JKeCTKOCTh BOJBI U CHOCOOBI €€
ycrpaHeHus. KpyroBopoT KajibLiyst B IPUPOJE.

Antomunuil: nonoxxenue B Ilepumonmyeckoil cucreme xumuueckux snemeHTtoB [ U.
MenneneeBa, CTpOEHHE aToMa, HAXOXKJAEHUE B Ipupojae. PU3nyecKkue U XUMHUYECKUE CBOMCTBA
amoMuHM. AMPOTEpHbIE CBOWCTBA OKCHUJIA U THAPOKCUAA alltoMUHUS. [IpuMeHenue anroMuHus
U €ro CIUIaBOB.

Memannwt b-2pynn

OOmiasi XapakTepucTHKa MeTauioB b-rpynm (MOOGOYHBIX MOJArPYII): TMOJOXKEHHE B
[Tepuoanueckoit cucteme xumudeckux anemeHToB Jl. . MenpeneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBIeHHE «IpoBaia» 3JIEKTPOHA Ha MpPUMEpPE CTPOEHUS aTOMOB XpoMa, MeJH, cepedpa.
BaneHnTHbie cocTOSIHUSI aTOMOB O-3JICMEHTOB, CTEIIEHU OKHCIICHHS aTOMOB B COCIUHCHHSIX.
3aBUCUMOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJPOKCHUIOB METAJJIOB OT 3HAUEHUS
CTENIEHH OKHCIEHHUS JJIEeMEHTa B COEAMHEHHMH (Ha TpUMepe COEIUHEHHM Xpoma).
[lepBoHauanbHbIE MPECTABIECHUS O KOMIUJIEKCHBIX COEIMHEHUSIX.

Menp u cepeOpo: cTpoeHHEe aTOMOB, CTETIEHU OKuciaeHus. O01ue KpaTkue npeacTaBIeHus
0 (GU3MYECKUX U XMMHYECKHX CBOMCTBaX MPOCTHIX BELIECTB (B3aUMOJAEHUCTBHUE C KHCIOTAMU-
OKHUCJIHUTENSAMH), 00 MX OKCHJAaX, TMJIPOKCHIAX U COJAX, MX NpumeHeHuu. [Ipencrasienus o6
aMMUAYHbIX KOMIUIeKcax cepeOpa u menu. KadecTBeHHbIe peakiMy Ha KaTHOHBI Meau (2+) u
cepebpa.

[uuk: cTpoeHue aroma, CTeeHb OKUCICHUSI. XapaKTePUCTHKA PU3NYECKIX U XUMHUYECKUX
CBOJCTB, IpUMEHEHHUE, aM(poTepHbIE CBOMCTBA OKCHIA U THIpoKcHa. KauecTBeHHbIE peakiny Ha
KaTHOHBI IUHKA.

XKeneszo: crpoeHue atoma, creneHu okucieHus. Haxoxnenue B npupoje. Gusnueckue u
XMMHYECKHUE CBOMCTBa jKene3a, mpuMeHeHue. buonorumueckas ponb xeneza. OKcuipl,
ruapokcuabl u conu xenesa (1) uxxenesa (I11), ux cocras, cBoiicTa u nosryuenue. KauecrseHHbIe
peaKuu Ha KaTUOHBI Jkese3a (2+) u xkenesa (3+). UyryH u cTanb — criaBsl skene3a. [Ipon3BoacTBo
YyryHa ¥ CTald. OKOJIOTUYECKHME MPOOJIEMBbI, CBS3aHHBIE C METALIYPrUYECKUMU
MIPOU3BOJICTBAMHU.

OKCIIEpUMEHTAIBHOE U3YyUEHHE BEILIECTB U SIBJICHUI:

e 0O3HAKOMJICHHE C 00pa3liaMH METAJUIOB U CIUIaBOB, UX (PM3NYECKUMHU CBOWCTBaMH;

® MOJEJIMPOBAHUE METAIUIMYECKON KPUCTAIIIMUECKOHN PELIETKHY;

® U3y4YCHHE B3aMMOJCICTBHS METAIJIOB C BOAOH, C pacTBOpaMHM COJEH M KHCIOT,
HCCIIeIOBaHUE MPOLIECCOB IIEKTposn3a pacTBopoB xynopuaa Meau (I1) u noauna xamus,

KOPPO3UH METAJIJIOB;



® u3yueHHE OCOOCHHOCTEW B3aWMOJICHCTBHS OKCHIOB KAaJIbLUS M HATPHUS C BOJOW, HX
TUAPOKCHIOB — ¢ okcuaoM yriaeposa (1V) u kucnoramu;

® 3YYCHHE CBOWCTB KapOOHATOB U THIPOKAPOOHATOB KAJIBIIHS, )KECTKOW BOJIBI;

® U3yYEHHE MPOLECCOB MOJIYUYCHUS THUIPOKCUIOB JKEJIe3a, UX XUMHUUECKIX CBOUCTB;

® U3y4YCHHE MPHU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIMi HAa MOHBI (MAarHUs, KaJbIIus,
ATIOMUHMUS, [IMHKA, jkele3a (2+) u xkenesa (3+), menu (2+);

e HaOJIO/ICHUE U ONMCAHUE OKPANTMBAHUS IIAMEHU HOHAMU HATPUS, KNS U KaJIbIIHS;

e uccienoBaHue aM(POTEPHBIX CBOWCTB TUAPOKCUIA altOMUHUS, THIpokeuia xpoma (1) u
TUAPOKCH/IA IIUHKA;

® peIlIeHUE HKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHeire MeTasuibl U UX COSTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemiectBa m marepuanibl B MOBCEIHEBHOW KWU3HU 4YeJOBEKa. BaxHeiilme BemiecTBa u
Marepuaibl, 00JacTH WX MPUMEHEHHs. be3omacHoe WCTIOJb30BaHUE BEIMIECTB M XUMUUYECKHUX
peakuwuii B ObITy. [IepBasi TOMOIIs TPH XUMHUUYECKHUX 05KOTaX U OTPABICHUSX.

HoBsie maTepuansl 1 TEXHOJOTUU. [[pUHINIBI «3€IEHON XUMUW.

OCHOBBI 3KOJIOTUYECKOW TI'pPaMOTHOCTH. XHMHS M 370pOBbE. 3HAUCHHE M3Yy4aeMbIX
XMUMHUYECKUX 3JEMEHTOB M MX COCAMHEHMH Jis (YHKIMOHHUPOBAHUSA OpraHM3Ma 4YeJOBEKa.
[TonsiTHe o0 370poBOM 00pa3ze KU3HH.

XHUMHYECKOE 3arpsi3HEHNE OKPYKAIOIICH Cpeibl. IKOJOTUUECKHUE TIPOOJIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMU YTJIepoJa, a30Ta, cephl, Tsokenblx meTamwioB. [lonstue o IIJIK. Pons xumum B
PELICHUH SKOJIOTHUECKUX MPOOIeM.

DKClepUMEHTAIbHOE M3YYeHHE BEUIECTB U SIBJICHHI: O3HAKOMJIGHHE C oOpasuamMu
MaTepuaoB (CTEKJO, CIJIaBbl METAIJIOB, IOJUMEPHBIE MaTEpUabl), ONpeAeeHUE KUCIOTHOCTH
MPUPOJHBIX BOJ, MOJEIMPOBAHUE Mpoliecca 0Opa30BaHUsI KUCIOTHOTO JOXKAS, U3yUYEHUE €ro
BO3/ICHCTBUS HA MaTE€pHUaIbI.

IloBTOpEeHue n 00001IeHNe 3HAHUIT OCHOBHBIX Pa3/ie/ioB KypcoB 8—9 Kiaccos

[lepuoanueckuit 3akoH u Ilepumomuueckas cucremMa XUMUYECKHUX JJIEMEHTOB B CBETE
MPEACTABICHUN O CTPOEHHUsSI aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COEMHEHUN B MEPUO/IaX U IPYIIaX.

CrtpoeHue BelecTBa B TBEPAOM, )KHJIKOM U ra3000pa3HOM COCTOSIHUU. BUbl XUMUYeCKOH
CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKH U BUAA XUMUYECKOM

CBA3H.



Knaccugukanuss XMMHUECKUX PEaKUMH MO pa3iuyHbIM npu3Hakam. [IporHo3mpoBanHme
BO3MOHOCTH TNPOTEKaHUs] XUMHUYECKHMX IPEBpAICHUN B Ppa3IMYHbIX YCIOBHUSAX HA OCHOBE
IIPEICTAaBICHUM XMMUYECKOW KNHETUKU U TEPMOIMHAMUKH.

XUMUYECKHE peakuud B pacTBopax. [maponus conedl. Peakuuum OKuCIEHMS-
BOCCTaHOBJIEHUS. DJIEKTPOJIN3.

CBoiicTBa KUCJIOT, OCHOBAaHUN U COJIEH B CBETE IMPEACTABICHUI 00 3JIEKTPOJIUTHYECKON
JMCCOLMALIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.

Meosrcnpeomemmnwie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3€H NMpU U3y4YEHUU XUMHUHU B 9 Kiacce OCYIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U NOHITUH, IPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAayKaX.

OO01ue ecTecTBEHHO-HAY4HbIE TOHATHA: sBJIEHUE (IIpoliecc), HayyHbId (pakT, rumoresa,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, KiIaccu(uKaius, NepruoIuIHOCTh, HAOMI0A€HHE, SKCIIEPUMEHT,
MOJENUPOBaHNE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHSI, MaTEPUAJIBL.

®du3zrka: BEUIECTBO, TeJO, (PU3NUYECKHE BEITUUYMHBI, €AUHUIIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEILIOTHI, ATOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOCHHUE Ia30B,
KHUJIKOCTEH M TBEpIbIX (KPUCTAJUIMYECKHMX) TEJl, KPUCTAIJIMUYECKash PELIeTKa, 3JIEKTPOH, SAOpO
aToMa, MPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIBI, KBAaHThI, PaJUOAKTUBHOCTh, alb(a-, OeTa- U
raMma-u3JIydeHue, DJJICKTPUYECKUN 3apsAl, HNPOBOJHHUKH, IOJYIIPOBOIHUKH, IUICKTPUKH,
COJIHEUHBIN CIIEKTp, PAa3JIO’KEHHE OEJI0ro CBeTa B CHEKTP.

buonorus: skocuctema, Owocdepa, dorocuHTE3, TpolEecchl 00OMEHa  BEIIECTB,
MUHEpaJlbHbIe yI00OpEHUs, MUKPO3JIEMEHTbI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BELIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpabl, TOpPHbIE MOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIIJIMBO, BOJHBIE PECYPCHI, IIAHETa 3EMJIS.

TexHosorus::  CTpoOUTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SICTBEHHBIE  TEXHOJIOTHH,

TCXHOJIOTHH BJICKTPOHHOP'I MMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOI'H.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUSA (YIJIYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
AJOCTUT'AaKOTCA B XO0€ O6y‘-IeHI/I$I XUMHUHU B CIUHCTBEC y‘-I@6HOﬁ U BOCHHUTATEILHOU JCATCIIBHOCTHU
o0pa3oBaTeIbHOM  OpraHM3allid B  COOTBETCTBUM C  TPAJAULHMOHHBIMH  POCCUHCKUMU
COOUOKYJIBTYPHBIMU W JYXOBHO-HPABCTBCHHBIMHM HNCHHOCTAMH, IPHHATBIMHU B O6HI€CTB€
IIpaBHJIaMX 1 HOpMaMU IIOBCJACHUA U CHOCO6CTBYIOT mponeccaM CaMOIIO3HAHUA, CAMOPAa3BUTUA U
COIMATM3AIIMN 00 YJarOIINXCA.

JIM4HOCTHEBIE PE3YIbTAThl OTpaXXarOT TOTOBHOCTH O6yanOHII/IXCSI PYKOBOJACTBOBATLCSA
CHUCTEMOU MHO3UTHBHLIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIlbITa ACATCIBHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) MNAaTPUOTHIECCKOIO BOCIIMTAHUA: IMPOSBJIICHUC IIEHHOCTHOT' O OTHOIIICHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, HAyYHOMY M HUCTOPUYECKOMY HACIIEANIO, TOHUMaHUE 3HAUYCHUs
XMUMHYECKON HAayKH M TEXHOJIOTUU B >KU3HU COBPEMEHHOTO OOIECTBa, B Pa3BUTHH 3KOHOMHUKH
Poccuu u cBoero pernona.

2) rpaskIaHCKOr0 BOCIIUTAHMS:

® I[IpEACTaBICHHE O COIMAIBHBIX HOPMAax M MpaBUiaX MEXJIMYHOCTHBIX OTHOILIEHHH B
KOJUIEKTHUBE, MPOSBICHINE KOMMYHUKATUBHOM KyJIBTYpbl B pa3HOOOPa3HOW COBMECTHOM
NesITeNIbHOCTH;

® cTpemJIeHHE K B3aMMOIMOHMMAHMIO U B3aMMOIIOMOIIIH B Mpoliecce yueOHOM U BHEYUeOHOI
NEeSITeNIbHOCTH;

® TOTOBHOCTH OLIGHHMBATh CBOE MOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C MO3UIUU
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIEICTBUN TOCTYIIKOB;

3) popMuUpOBaHUS HEHHOCTH HAYYHOI0 O3HAHMSL:

® MUPOBO33PEHYECKHME TMPEJICTAaBIECHUA O BEUIECTBE M  XUMHUYECKOM  peaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYyKHU U HEOOXOJUMBIC IS
MMOHMMAaHHUSI CYIIIHOCTU HAYYHOU KapTUHBI MUPA;

® OCO3HaHME LIEHHOCTH HAyYHOTO TMO3HAHUS IS pa3BUTUA KaXJIOTO 4YEJIOBEKa H
MIPOU3BOIUTENBHBIX CHJI OOIIECTBA B IIETIOM, POJIM M MECTa HAayKH «XHUMHUS» B CUCTEME
Hay4HbIX TMPEJICTABJIEHUNA O 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aHMMOCBSI3SIX

YCJI0BCKa C HpHpOHHOﬁ U T€XHOJIOTHYECKOM CpCI[Oﬁ;



IIO3HAaBAaTCJIbHAsA MOTHBAUSA W HHTCPEC K OGy‘-IGHI/IIO, FOTOBHOCTh U CIIOCOOHOCTH K
CaMOpa3BUTUIO U CaMOO6pa30BaHI/IIO, K HCCIEI0BATEILCKOM ACATCIBHOCTH, K

OCO3HAHHOMY BBIOODPY HAMPABJICHHS M YPOBHS AabHEHIIIETO 00YICHUS;

4) BOCIIMTAHUA KYJIbBTYPbI 3J0POBbiA: OCO3HAHHWEC HCHHOCTU XU3HHU, OTBCTCTBCHHOI'O

OTHOIIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha 3JI0POBBIN 00pa3 )KU3HU, OCO3HAHUE TTOCIIEICTBUI

U HENpUsSTHE BPEIHBIX NPUBBIYEK (YIOTPEOJIEHHUS aJKOTrojs, HApKOTHKOB, KYpEHUs),

HEOOXOJMMOCTH COONIONEHHSI TpaBWiI O€30IacHOCTH TMPH OOpAIIeHUH C XUMHUYECKUMHU

BEICCTBaAMHU B yLIC6HBIX N )XU3HCHHBIX CUTYyallUaX.

5) Tpya0BOro BOCIUTAHMS:

(dhopmupoBaHUE IIEHHOCTHOTO OTHOIICHUSI K TPYAOBOM NEATEILHOCTH KaK €CTECTBEHHOM
MOTPEOHOCTH 4eJOBeKa MW K  HCCIICIOBATEILCKON JIEATEThHOCTH KaK  BBICOKO
BOCTpeOOBaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BHUTHE HHTEpeca K MpogeccusiM, CBI3aHHBIM C XUMUEH, B TOM 4ucie K Ipodeccusim

Hay4yHOU ceprl, 0CO3HaHNE BO3MOKHOCTH CaMOpeaIn3aluu B 3ToH chepe.

6) 3K0JIOTHY€eCKOr0 BOCITIMTAHUA:

OCO3HAaHHE HEOOXOTUMOCTH OTHOIICHUS K MPUPOJE KaK MCTOYHUKY >KM3HH Ha 3emie,
OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHS IKOJOTUYECKOW KYIbTYphl: MPUOOpPETEHHE OMbITa IJIaHUPOBAHUS
MOCTYIIKOB U OIICHKU MX BO3MOXHBIX MOCJEICTBUMN Ui OKPYXKAIOIIeH cpeibl; 0CO3HAHHE
IJI00aTBHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM M MyTed MX peuieHHs; CoCOOHOCTb
MIPUMEHSTH 3HAHUS, MOJTy4aeMble IPU U3yYeHUH XUMUU, JJIs PELICHUs 3a]1a4, CBSI3aHHBIX
C OKpYXawleh Ccpeaoi; akTUBHOE HENpUATHE JEWCTBUN, NPUHOCSAIIUX BpEL
OKpY’Kalolllel cpejie; 0CO3HAHUE CBOEH POJIM KaK IpaXkJaHrWHA U MOTPEOUTENS B YCIOBUAX
B3aMMOCBSI3U IPUPOTHON, TEXHOJIOTHUECKON U COIIMANILHOM Cpe; TOTOBHOCTD K Y4aCTHIO

B HpaKTquCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKOH HaITpaBJICHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpeﬂMeTHLIe PE3YIbTATHL 06yqa}oumxc;1, OCBOMBHIUX IIpOrpamMmy II0 XHMHUHU

OCHOBHOTO O6H_ICFO 06pa30BaHI/I$I, BKJIIOYaroT:

YCBOCHHUC MCKIANCHUIITIMHAPHBIX (Me)Kl'Ipe,Z[MeTHLIX) HOHHTHﬁ, OTpaAXKaArOMUX
MaTepruajibHOC CAUHCTBO MHpPA U TPOLECC IMO3HAHUA (BCH.[CCTBO, CBOfICTBO, SHEpru-,
SABJICHHUC, Hay‘IHBIf/'I (I)aI(T, 3aKOHOMCPHOCTb, THUIIOTC3ad, 3daKOH, TCOpUA, Ha6JIIOI[CHI/Ie,

U3MEPEHUE, UCCIIEI0BAHUE, DKCIIEPUMEHT U JPYTue);



OBJIaACHUC YHUBCPCAJIbHBIMU y‘-I€6HBIMI/I I[GflCTBHHMI/I (HOSHaBaTeJIBHbIMI/I,
KOMMYHUKAaTHUBHBIMH, DPETYJISATUBHBIMU), BAXHBIMU JUIS TOBBILIEHHUS S(PPEKTUBHOCTH
OCBOCHHS COJIEp)KaHUs Y4eOHOro mpeamera, (OPMHPOBAHUS KOMIIETCHLMH, a TaKkKe
IIPOEKTHO-UCCIIEA0BATEILCKOM IEATEIILHOCTH 00Y4alOIUXCsl B Kypce XUMUH;

CIOCOOHOCTh MX MCIOJIb30BATh B y4eOHOM, TIO3HABATEILHON U COIIMATIBHOM MPaKTHKE.

Ilo3HaBaTeabHBIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaeicTBHUA

Basoswvie nocuueckue oeticmeus:

YMEHHS HCIIOJIB30BaTh TPUEMbI JIOTHYECKOTO MBIIUICHUS TMPU OCBOCHWW 3HAHUI:
pPacKpbIBaTh CMBICT XUMHUYECKHX IMOHSATHH (BBUICISATh WX CYIIECTBEHHBIC IMPH3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C IPYTHMH ITOHSATHSIMHU );

aHaJIM3UPOBATh, CPaBHUBATh, 0000IATh, BEIOMPATh OCHOBAHUS IS KiIacCH(DUKAIUU U
CUCTEMATH3AIMH XHMHYCCKHUX BEIIECTB U XUMHUYECKUX PEAKITUH;

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MEXKTy 00bEKTaAMH W3YICHUS,

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHEIE, ICYKTUBHEIE, TI0 aHAJIOTHH );
npejyiaraTh KPUTEPUU W BBISBIATH OOINHE 3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B
M3y4aeMBbIX MPOIIECCaxX U SBJICHUSIX;

MIPOBOJIUTH BBIBOJIBI U 3aKIIOUEHUS, YMEHUSI IPUMEHATH B MPOIECCE TIO3HAHUS TTOHSATHUS
(mIpenMeTHBIC B METaNpeIMETHBIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3YeMbIC
B XMMHH, IIPEoOpPa30BBIBATh MOJCIIbHBIC IPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI
aJIeMEeHTa), XUMUYecKas GopMysa U ypaBHEHHE XMMHUYECKOW PEaklUu — MPHU PEIICHUH
y4eOHBIX 3a/1a4;

C Y4ETOM 3THUX MOJICIBHBIX IMPEACTABICHUN XapaKTEPU30BaTh M3y4acMbIe XUMUUYECKUEC
BEIIIECTBA M XUMUUYECKHUE PEAKIIHH.

baszosvie uccneoosamenvckue oOeilicmeus (MemOabl HAy4YHO20 NO3HAHUA eewyecme U

sA61eHUl).

YMCHHUS [IPUMCHSATH METObl HAYUYHOI'O IMO3HAHUS BCILICCTB U SIBJICHUM Ha OMIIUPUYICCKOM
U TCOPECTUUCCKOM YPOBHAX B yqe6H0171 MO3HaBaTEIbHOU U HpOCKTHO'HCCHCHOB&TGHBCKOﬁ
JACATCIIBHOCTH,

YMCHHA HCIIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC HMHCTPYMCHTA IMO3HAHHUA U
CaMOCTOATCIIbHO CTABUTH BOIIPOCHI; AHAJIM3UPOBATH (I)aKTLI, BBIABIIATE U q)OpMy.TII/IpOBaTB

HpO6JICMy, ONpCACIIATh LCIIb U 3ala4i, COOTBCTCTBYIOIIUC PCIICHUTO HpOGJ’ICMBI;



® [pearath OIMUCATEIbHYI0 WM OOBSCHHUTEIbHYIO THIOTE3y M OCYIIECTBIATH e
MIPOBEPKY;

e VyMEHHS  TPOBOJUTH  HW3MEPEHUS  HEOOXOAMMBIX  IMapamMeTpoOB,  BBIYMCIICHUS,
MOJICTUPOBAaHUE, HAOIMIONEHUS W  OKCHEPUMEHTHl (pealbHble W  MBICICHHBIE),
CaMOCTOSITEIIEHO MPOTHO3UPOBATH PE3YAbTAThI, POPMYINPOBATH 0OOOIIEHUST U BHIBOIBI
0 pe3yNbTaTaM IMPOBEICHHOTO OMbBITA, UCCIIETOBAHMS, COCTABIIATh OTYET O MPOJCTIaHHON
pabore.

Paboma c ungopmayueri:

® yYMCHHS OPUEHTHPOBATHLCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAIUH (HAYYHO -TIOTYJISIpHAs
JTUTEpaTypa XUMHUECKOTO COIepKaHMsI, CIIpaBOYHBIE TOCcOOus, pecypcsl HTEepHEeTa);

e aHAMM3UPOBaTh WH(GOPMAIMIO W KPUTHYECKH OIICHWBATh €€ JIOCTOBEPHOCTh W
HETMPOTHBOPEYHBOCTh, OTOMPATh M HMHTEPIPETUPOBATh MH(OPMAINIO, 3HAYUMYIO IS
pereHust yueOHOM 3a1a4H;

® yMEHUS NMPUMEHSTH PA3IUMIHBIC METO Bl U JOPMYIUPOBATH 3aIIPOCHI ITPH TMIOUCKE U 0TOOPE
nHpopmanuy, He0OXOAUMOM ISl BBITIOJIHEHUSI yUeOHBIX 3a/1a4;

® UCMOJb30BaTh HMHGOPMAIMOHHO KOMMYHUKATHBHBIE TEXHOJOTUHM U  Pa3IWYHbIE
MTOMCKOBBIE€ CUCTEMBI;

® CaMOCTOSTENIbHO BHIOMPATh ONTUMAIBHYIO (POPMY MpeCTaBICHUS HHPOPMAIIUH (CXEMBI,
rpaduku, TuarpaMMbl, TAOJIUIIBI, PUCYHKU U Ipyrue Gopmbi);

® yMEHHS HUCIOJIb30BAaTh HAy4YHBIM S3bIK B KayeCTBE CpEACTBa PabOThI C XUMHYECKOMH
nHpopMaruei;

® [PUMEHATh MeXNpeaMeTHble ((U3NYecKue W MaTeMaTH4ecKHe) 3HAKU U CHMBOJIBL,
(dhopmynbl, a0OpeBUATYpbl, HOMEHKIIATYPY, UCIOJB30BaTh U MPEOOPa30BbIBATh 3HAKOBO-

CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHHKaTUBHBIEC YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:
1) ymenus obwenus (nucbMeHHOU U YCMHOU KOMMYHUKAYUU):
® [PEICTaBIATH IOJYYEHHbIE pPE3yJbTaThl MO3HABATEILHOW JESATEITbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; MyOJIMYHO BBICTYNATh C MPE3eHTALlMe pPe3yabTaToOB BBIIIOJHEHHUS
XMMUYECKOTO SKCHEpUMEHTa (MCCIIEA0BATENIbCKOM J1IaOOpaTOPHOW MM MPAKTHYECKOi

paboThI, yueOHOTO MPOEKTA);



e B XxoJe auanora U (WJIW) IUCKYCCHU 3aJaBaTh BOIMPOCHI MO OOCYXIaeMoil TeMe U
BBICKa3bIBaTh WJEU, (OPMYIUPOBATH CBOM MPEATOKEHUS OTHOCHTEIHHO BBITIOJHEHUS
MIPEJIOKEHHON 3aJa4H.

2) ymenus yuebHo2o compyoHuuecmea (2pynnosas KOMMYHUKAYUSL):

® yYacTBOBaTh B TPYIIOBEIX (opMax pabOTHI: IJIAHHPOBATH OPraHHU3AIUI0 COBMECTHOU
paboTHI, OTIPEAEISATH CBOIO POJIb, PACTIPEIEIIATE 33/1a41 MEXK/y WICHAMHU TPYIIIIBI;

®  BBINIOJIHATH CBOIO YacTh PaOOTHI, KOOPAHMHUPOBATH CBOM JICHCTBUS C JCHCTBUSAMH JAPYTUX
YJICHOB KOMaH/IbI, ONIPEICNIATh KPUTEPUHU TIO OT[CHKE Ka4eCTBA BHITIOJHEHHOU pa0OTHI,

e pemarth BO3HMKAIOIIME MPOOJIEMBI HAa OCHOBE ydeTa OOIIMX MHTEPECOB M COTIACOBAHMS
MO3UINH, y4aCTBOBaTh B OOCYXICHHH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMe» W

JOpyrux popMax B3auMOIeHCTBUS.

PeryasiTuBHble yHUBepcalbHbIEC YUeOHbIE A€l CTBUA
OBnajeHre YHHBEPCATHHBIMHA YYEOHBIMH PETYJISTHBHBIMH JEHCTBUSIMH  BKJIFOYACT
pa3BUTHE CaMOOPTaHU3AIUH, CAMOKOHTPOJIS, CAMOKOPPEKITUH, B TOM YHCIIE:

e yMeHHsS pemaTh ydeOHble M HCCIEAOBAaTEIbCKUE 3aJaud: CaMOCTOSITEIbHO BBIOMpATh
croco0 pemieHuss ydeOHOM 3amaud (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpATh HanboJiee MOAXOAAIIUN C YUETOM CaMOCTOSTEIbHO BBIJICICHHBIX KPUTEPUEB),
IJIAaHUPOBATh CBOIO pabOTy MpHU pelieHnr y4eOHOM WIIM UCCIIeI0BATEeNIbCKOM 3a1a4u;

® Ha OCHOBE TMOJYYEHHBIX pe3ylbTaToB (opmynupoBaTh OOOOUIEHUSI U  BBIBOIbI,
MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLIECCOB; aHAIU3UPOBATh PE3YJIbTATHI:
COOTHOCHUTh CBOM JICHCTBUS C IUIAHUPYEMBIMH pe3ylibTaTaMH, OCYIIECTBIATH
CaMOKOHTPOJIb  JICATENBHOCTH; KOPPEKTHUPOBAaTh CBOIO JESATENBHOCTh Ha OCHOBE

caMOaHa/JIn3a U CAMOOLICHKH.

INNPEJMETHBIE PE3YJIbTATDBI

Hpe,[[MeTHLIe pe3yiibTaTbl OCBOCHUA IIPOrpaMMbl 110 XHMHHU OCHOBHOI'O 06mer0
O6paBOBaHI/I$I Ha er'Iy'6J'IeHHOM YPOBHEC UMCIOT o6mee COACPIKATCIIbHOC AApO € NPCAMCETHBIMU
pe3yiibTaTaMu 0a30BOro YPOBH:, COIJIaCOBAHBI MCKIAY CO6OI>1, YTO IIO3BOJISCT PECaIN30BLIBATH
er'Iy6J'ICHHOC H3YYCHHUEC KaK B paMKaXx OTHCJIBHBIX KJIACCOB, TaK M B paMKaX peajln3alnuun
HHAUBUAYAJIBbHBIX 06p8.30BaTCJ'IBHBIX TpaCKTOpHﬁ, B TOM 4YHUCIC HCIOJb3ysA CCTCBOC

B3aHMO/JICHCTBUE OpraHusaluu. IIo 3aBCPUICHUHN pCAIM3allN IIPOTrpaMMBbI yT.IIy'6J'IeHHOFO YPOBHA



oOyyJaromuecst CMOTYT JieTajJbHEee OCBOUTh MAaTEPUall, OBJIAJCTh PACIIUPEHHBIM KPYroM MOHSATHI

1 MCTOJOB, pClIaTh 3aJa4un 00Jiee BLICOKOTO YPOBHA CJIOKHOCTH.

[IpenMeTHbIe pe3ylbTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIONIMMHUCS HAyYHBIX 3HAHUU,

YMEHHUH U cOcOOOB ACHCTBUM, CIICIM(PHUECKUX IS MPEIMETHON o0nactn «XUMHS»; OCHOBBI

HAaY4YHOT'O MBIIIJICHUSA; BUJbI ACATCIBHOCTH I10 IOJTYYCHHUIO HOBOT'O 3HAHUA, €TI0 MHTCPIIPCTALIUH,

Hpeo6pa30BaHmo U INPUMCHCHHIO B PA3JIMYHBIX yT-Ie6HI)IX N PCAJIbHBIX JKU3HCHHBIX YCJIIOBUAX]

o0ecIeunBar0T BO3MOXKHOCTh YCIEIITHOTO 00Y4CHHS Ha CIEAYIOIEM YPOBHE 00pa30BaHMUS.

K xonmy oOyuenus 6 8 knacce y oOydqatomierocsi OyayT cOpMUpPOBaHBI CIETYIOIINE

MpeIMETHBIE PE3YabTaThl U3YUEHUS XUMHUH HA YIIIyOJI€HHBIM YPOBHE:

PaCKpbeIBATh CMBICII OCHOBHBIX XWMHYCCKUX IIOHATHH: aToOM, MOJICKYIJIa, XUMHWYECKUHU
AIIEMEHT, METaJI, HEMETAJUI, JUIOTPOIINS, POCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMEChH
(oTHOpOTHAS ¥ HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHASI H MOJICKYJISIpHAS
Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JIOJII XHMHUYECKOTO
JJIEMEHTA B COCAUMHCHNMU, MOJ'IS[pHI:IfI 06LéM, OTHOCHUTCJIbHAs IINIOTHOCTH I'a30B, OKCHU],
KHCJIOTa, OCHOBAHHE, COJIb, aM(OTEPHBIH OKCHA, aM(POTEPHBIA THIPOKCHI, XUMUYECKast
peaknms, KIacCU(pHUKAIMI pPEaKIUi: peaKkMH COCIUHCHUS, PEaKIUW pa3jioKeHUs,
peaKuy 3aMeIeHHs, PEaKnu 0OMEHa, 3K30- M SHIAOTCPMUYECKUE PEAKIINU; TEIUIOBON
ahdexT peakuu; AAPO aToma, ICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOUTaNb, PaJnycC
aToMa, XMMHYECKas CBSI3b, MOJIIPHAS U HETOJISIPHAs KOBAJICHTHAs CBS3b, HOHHAS CBS3b,
WOH, KaTHOH, aHHOH, PacTBOP, MaccoBasi JIOJIsl BeniecTBa (MMPOIEHTHAS KOHIICHTPAIIHS) B
pacTBope, MOJISIpHAsE KOHIEHTpAIMs BEIIECTBA B PACTBOPE; AIEKTPOOTPHIIATEIBHOCTS,
CTETICHb OKHCJICHUS, OKUCIIHUTEIM W BOCCTAHOBHTENH, OKHCJICHHE M BOCCTAHOBIICHHE,
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIE PEAKIIH, METOJI AIEKTPOHHOTO OajaHca;
WLUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX IOHITHH W TPUMEHSTH OTH
MOHSATHS TIPU ONTUCAHUY BEIIECTB U UX MPEBPAICHUN;

WCIIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBICHHS ()OPMYIT BEIIECTB ¥ yPaBHCHHIA
XUMUYECKUX PEaKITHIA;

OTIpEJIeNATh BaJCHTHOCTh AaTOMOB DJEMEHTOB B OWHAPHBIX COEIUWHEHHSIX, CTETeHb
OKHCJICHHS DJEMEHTOB B OWHApHBIX COCAMHEHMSIX, NPHUHAJICKHOCTh BEIIECTB K
OTIpeJIeIEHHOMY KJIacCy COeIWHEHUH 1o ¢opmyaaM, BUABl XUMHUYECKOH CBS3H
(KOBaJIEHTHOU Y MOHHOM) B HEOPTaHUYECKUX COCTUHEHHSIX;

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,

HCpI/IO,Z[I/IquKOFO 3aKOHa I[ n. MCHILCJ'ICCBa, aTOMHO-MOHCKYHHpHOﬁ TCOpHHU, 3aKOHA



ABorazipo u ero cieJICTBUH, IPEACTABIECHUI O HAYYHBIX METOaX IIO3HAHMS, B TOM UUCIIE
9KCIEPUMEHTAJIbHBIX U TEOPETHUYECKUX METOJAX MCCIEI0BaHUS BEIIECTB U HU3YHYECHMUS
XUMHUUYECKUX PEAKLIMIL;

JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XHMHMUYECKUX
3JIEMEHTOB OT UX NoJoKeHus B [leproauueckoii cucreMe: ONUChIBaTh U XapaKTepU30BaTh
Tabnuunyto ¢opmy Ileproanyeckoll CHCTEMBI XUMHUYECKHX DJIEMEHTOB: pas3iHyaTh
MOHATUSL «TJIaBHas moArpymma (A-rpymma)y u «mobounass moarpymma (b-rpymma)y,
«MaJjible IEPUOIbI» U «OO0JIbIINE IEPUOIBDY;

COOTHOCHUTh 00O3HaueHus, KOTopble uMeroTcs B Tabnuue «llepuomnueckas cucrema
xuMmuueckux anemenToB Jl. M. MenneneeBay, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, OO0Illee YHCIO 3JIEKTPOHOB U
pacnpeseneHne uxX Mo 3IEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSI3b TOJIOKEHHS deMeHTa B lleproaudeckoit cucreMe ¢ pacmnpeeieHueM
AJIEKTPOHOB IO AHEPreTHUECKUM YPOBHSIM, MOJYPOBHSM M OpOHUTANSIM aTOMOB IMEPBBIX
YeThIpeX MepruooB;

KJIaCCU(PUIMPOBATh XUMHUYECKUE AIIEMEHThI, HEOPraHMYECKHUE BEIECTBA, XUMHUYECKHE
peakiuu (IO YHCIy M COCTaBy YYAacTBYIOIIUX B pPEaKIMHU BEUIECTB, MO TEMJIOBOMY
dbdexry);

XapaKTepU30BaTh (ONMUCHIBATh) GU3NYECKUE U XUMUYECKUE CBOMCTBA MTPOCTHIX U CIOKHBIX
BEIECTB: KUCIOPOa, BOJAOPOAA, BOJbI, OOIINE XMMHUECKHUE CBOMCTBA OKCHIOB, KUCIIOT,
OCHOBAaHUM M COJIEH, T€HETHYECKYI0 CBSI3b MEXAY HHMMH, MOATBEpXKJAas IpUMepamu
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEaKLINi;

ONMCBIBATh POJIb KUCJIOPOJA, BOAOPOJAa W BOABI B IPUPOIHBIX MPOLECCAX, B JKUBBIX
OpraHu3Max, UX NPUMEHEHUE B Pa3IUYHBIX OTPACIAX MPOMBIIUICHHOCTH, BO3MOYKHOE
HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSCHATHP U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX COCTaBa M
CTPOEHHMS, BO3MOXHOCTH IPOTEKaHUS XUMUYECKUX IMPEBpALICHUN B Pa3IU4HBIX
YCIIOBUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYKO MacChl BELIECTB, MOJIIPHYIO
Maccy CME€CH, MOJIBHYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTA B COEIUHEHUH, MAaCCOBYIO JIOJIIO
XMMUYECKOTO 3JeMEHTa Mo (opMysie COEIUHEHHUs, HAXOAWUTh MpocTeiuryo dopmyny
BEIIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MOJSPHYIO KOHIIEHTpAIMIO BEIIECTBA B PAcCTBOPE, NMPOBOJIUTH PACUETHI IO

YpaBHCHUAM XHMHUYECKOM PCaKIINH;



MPUMEHSITh OCHOBHBIC OIEpAIlMd MBICTUTECIBLHOW JCATEIHbHOCTH — aHadW3 W CHUHTE3,
CpaBHEHHE, 000OIIEHUE, CHUCTEMATH3AINI0, KJIACCU(UKAIMIO, BBISBICHUE MPUIHMHHO-
CIEACTBEHHBIX CBSI3€M — MU M3Y4YEHHUs] CBOMCTB BELIECTB M XUMHYECKHUX pPEaKLHi,
€CTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUS — HAOJIO/IEHUE, U3MEPEHUE, MOJICITUPOBAHHUE,
AKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN) — /111 OCBOCHUS Y4EOHOTO COJICPIKAHUS;
PacKpbIBaTh CYIIHOCTD MPOIIECCOB OKUCIICHUS U BOCCTAHOBJIEHUS, COCTABIISITh YPaBHEHUS
MPOCTBIX  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  pEaKIHuil  (METOJOM  3JIEKTPOHHOTO
Oananca);

YCTaHABIIMBATh CBS3W MEXIY PEAbHO HAOIIOJAeMBIMH XUMUYCCKUMH SBICHUSAMH W
MpoIeccaMy, TMPOUCXOJANIMMH B MakKpo- W MHKPOMHUPE, OOBSACHATh MPUIHHBI
MHOT000pa3usl BEIIECTB, COOTHOCUTh XUMUYICCKUE 3HAHUS CO 3HAHUSMH JIPYTHX yICOHBIX
MPEIMETOB;

coOnronate mpaBuia Oe3onmacHOW paboTel B Jaboparopu MpH  HCHOJIb30BAaHUU
XUMHUYECKON TOCYIbl U 000PYJIOBaHHUsA, a TAaK)Ke MpaBwiia OOpaIeHus: ¢ BEIIECTBAMU B
COOTBETCTBUHU C MHCTPYKIUSMH BBITIOJHEHUS JJAOOPATOPHBIX OMBITOB M MPAKTUICCKUX
paboT MO TOJIYYCHHUIO U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOaA M KHCJIOPOA),
MPUTOTOBJIEHUIO PACTBOPOB C OMIPEACICHHON MAacCOBOM 0JI€l paCTBOPEHHOTO BEILIECTBA,
PELICHUIO SKCIIEPUMEHTANBHBIX 337a4y 1o TemMe «OCHOBHbBIE KJIacChl HEOPTraHMYECKHX
COCTMHEHUI;

JEMOHCTPUPOBATH BIIaJICHHE OCHOBAMH XUMUYECKOW IPaMOTHOCTH, BKIIIOUYAIOLIEH yMEHUS
0e30macHOro oOpalleHHs C BEIIeCTBaMHU, HCHOJIb3YEeMbIMU B TOBCEIHEBHOM JKHU3HH, a

TaKXKXE 3HAHME IIpaBUJI ITIOBCACHUA B LCIIAX c6epe>1<eHI/I;1 300POBbLA U OKPYH(aIOIHCfI CpE€abI.

K koHiy oOydenuss ¢ 9 knacce y oOyuaromerocs OynyT c(hOpMHUpPOBAaHbBI CIEAYIOLIUE

MMPpEAMETHBIC PE3YJIbTAThbl U3YUYCHUA XUMHUU HA yTJ'Iy'6J'IeHHLIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX HOHATUH: XMUMMYECKHH 3JIEMEHT, aToM,
MOJIEKyJa, HWOH, KaTHOH, AaHUOH, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKasl peaklus, TemI0Boi 3 PeKT peakiiu, MoJib, MOJIIPHBII 00BEM, pacTBOp;

NIEKTPOJIUTBI, HEDIEKTPOIUTHI, WIEKTPOJIUTHYECKAs] JUCCOLMALUA, PEAKIUHM HOHHOTO
oOMeHa, THAPOJM3 CcoJie, oOpaTuMble M HeOOpaTHMble peaKIUH, OKHUCIMTEIbHO-
BOCCTAHOBHUTEJIBHBIE  PEAaKIMM, OKHCINTENb, BOCCTAHOBUTENb, OKHUCIECHHE W
BOCCTAHOBJICHHE, DJIEKTPOJIM3, AJIOTPONHs, aM(pOTEepHOCTb, XHUMHYECKas CBS3b
(koBanleHTHAsi, HWOHHAs, METaJUIMYecKas), MEXMOJIEKYIsIpHble  B3aUMOJICHCTBUS

(BO,Z[OpO,Z[Haﬂ CBA3b, CHIJIbI BaH-Ile-Ban'IBCB.), KOMIIJICKCHBIC COCINHCHMA,



KPUCTANIMYECKUE pENIeTKH (MPUMUTHBHAS KyOWueckas, 0O0BEMHO-IICHTPUPOBAHHAS
KyOHWuecKkasi, TpaHCIICHTPUPOBaHHAsT KyOUYecKasi, TeKCaroHaIbHasl TUIOTHOYITAaKOBAHHAS),
KOppO3usl METAJUIOB, CIUIABBI;, CKOPOCTh XMMHUYECKOW PpEaKIMH, KaTalin3, XUMHUYECKOe
paBHOBECHE, DJIEMEHTBHl XUMUYECKOW TEPMOJAMHAMUKMA KaK OJHOM M3 TEOPETHUUECKHX
ocHoB xumuu; [1J1K;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHSITHM U TMPUMEHATH 3TH
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

HCIIOJI30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUS (JOPMYJT BEIIECTB M YpaBHEHUN
XUMHUYECKUX PEAKIIHiL;

OTIPENIETISATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB B COSMHEHUSAX
Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OMPEICICHHOMY KJIACCy COCTUHEHUN
mo dopmynaMm, BUIbI XUMUYECKOW CBS3U (KOBAJEHTHOM, MOHHOW, METAJUNIMYECKOW) B
HEOPraHMYECKUX COCAMHEHUSX, 3apsi] HOHA TT0 XUMUUYECKOU (hopmyrie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUU, THI KPUCTALINYECKON pPEIIeTKH
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich [lepuoandeckoro 3akona Jl. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
[TIOHUMAaHHE:

ONMHCBIBaTh M XapakTepuszoBaTb TabmuuHyio Qopmy Ilepuoanueckoil cucremsl
XUMHUYECKUX DJEMEHTOB: pa3iuyaTh MNOHATHS «A-Tpynna» u «b-rpynmay», «manble
MEPHOIBDY U «OO0JbIINE IEPUOIBIY;

OOBSCHATH CBA3b MMOJIOKEHHUA 3eMeHTa B [lepuonnyeckoil cucreme ¢ pacmpeeneHueM
AJIEKTPOHOB IO SHEPreTHUYECKUM YPOBHSIM, MOJYPOBHSM M OpOHUTANSIM aTOMOB IMEPBBIX
YEThIpEX MEPUOJIOB;

BBIJICTISATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COCTUHEHUI
(KUCIIOTHO-OCHOBHBIX W  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOICTB OKCHJIOB H
TUAPOKCHUIOB) B Mpe/iesiaX MajbIX MepUOI0B U IIaBHBIX MOATPYII C YU€TOM CTPOCHUS UX
aTOMOB;

pacKpbIBaTh CMBICI TEOPUHM 3JIEKTPOJIUTUUYECKON IUCCOIManuu, 3akoHa ['ecca u ero
CIIE/ICTBUI, 3aKOHA JEWCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEW W3MEHEHUS CKOPOCTH
XUMHUYECKOM peaKlK, HAaPABJICHHS CMEUIEHUSI XUMUYECKOT'O PABHOBECHS B 3aBUCUMOCTH
OT pa3INYHBIX (PaKTOPOB;

KIACCU(PUIIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIEeCTBA, XUMHUYECKHE

pCaknuu (HO YUCIy U COCTaBy Y4YaCTBYIOIIUX B PCAKIMU BCLICCTB, 110 TCIIJIOBOMY



3¢ deKTy, Mo arperaTHOMy COCTOSHHUIO PEareHTOB, N0 U3MEHEHUIO CTETCHEH OKHCIICHUS
XUMHYECKUX 3JIEMEHTOB, [0 0OPATUMOCTH, 10 YIACTHIO KaTalln3aTopa);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB HEOPTaHMYECKUX COCTUHCHHM, TOATBEPXkAass 3TO OIHUCAHUE TPUMEpPaMH
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIONIUX XUMHUYCCKUX PEaKIIHIA;
COCTaBJISITh YPABHEHUS: DJIEKTPOJIUTHYECKOW JUCCOLUMALMHU KUCIIOT, LIEJIOYENH U COJICH;
MOJIHBIE W COKpAalIeHHBIC YpaBHCHHSI peEakluii HWOHHOTO OOMEHa;, peakIui,
MTOATBEPIKTAIOUX CYIECTBOBAHUE M'EHETHUECKOHN CBSI3H MKy BEIIECTBAMU PA3IMIHBIX
KJIaCCOB;

PacKphIBaTh CYITHOCTH MPOIECCOB THAPOIIN3A COJICH MTOCPEACTBOM COCTABIICHUS KPATKUX
WOHHBIX W  MOJIGKYJIPHBIX  ypaBHEHUH  peaklui, CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBHTEJIBHBIX PEAKIIUH TIOCPEICTBOM COCTABJICHHS JJICKTPOHHOTO OallaHCa 3THUX
peaKuuii;

MPEJICKa3bIBATh XapaKTep cpeibl B BOJHBIX paCTBOpPaX COJICH;

XapaKTepU30BaTh (OMUCHIBATh) (PU3MUECKUE U XUMHUICCKHE CBOWCTBA MPOCTHIX BEIICCTB
(kucmopon, o30H, rpadur, amMas, KpeMHUH, Oop, azot, ¢ocdop, cepa, XjIop, HATPUH,
KaJIWid, MarHui, Kajabllud, aJlOMUHHH, JKeJie30, Me/b, IIMHK, cepedpo) U 00pa30BaHHBIX
WUMU CIIO)KHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOIOPO,
cepoBoiopo, okcusl yriaeposa (11, 1V), kpemuus (1V), azota (1, 11, 111, 1V, V) u docdopa
(11, V), cepor (1V, VI), cepumucras, cepHas, a3oTHas, (hocopHas, yrojabHas, KpEMHHUEBas
KHUCJIOTBI, OKCHJIBI U THAPOKCUIBI MeTAIOB | A—IlA-rpynn, amromunus, menu (1), nuHka,
xenesa (11 u M1));

MOSICHATh COCTaB, OTICIBHBIC CIIOCOOBI TIOJYYEHHS M CBOWMCTBA CIIOXKHBIX BEIIECTB
(kucmopoicoepKaIe KUCIOThl XJIOpa, a30TUCTasi, OOpHAs, YKCyCHash KUCIOTHI U UX
coau, rajgorenuabl kpemuus (1V) u dochopa (Il u V), okcun u rugpokcun xpoma (111),
MepMaHTaHaT KaJus;

OIHCBIBATH POJIb BAKHEHIIINX U3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCAX, BIUSHUAC HA
YKUBBIC OPTaHU3MBI, IPUMCHEHUE B PA3IMYHBIX OTPACIIAX IKOHOMHUKH, HCIIOJIb30BAHHE JIJIsI
CO3[aHHSI COBPEMEHHBIX MaTepUaIoOB U TEXHOJIOTHIA;

MPOBOJUTHh PEAKIUU, MOATBEP)KIAIONINE KadeCTBEHHBIH COCTAaB Pa3TUYHBIX BEIIECTB,
pacmo3HaBaTh OMBITHBIM MYTEM COJEPKalIUecs B BOIHBIX PACTBOpPAX HOHBI: XJIOPHI-,
Oopomua-, wonuAa-, cyiabdar-, (ocdar-, xkapOoHaT-, CHUIMKAT-, CyIbPUT-, Cynbua-,
HUTpAaT- W HUTPUT-HOHBI, TUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS, MAarHUS, KaJbIus,

AMIOMHHHUS, XKenesa (2+) u xenesa (3+), meau (2+), MHKA;



OG'LHCHHTB U IMPOrHO3HUPOBATH CBOMCTBA Ba)KHESHIIINX N3y4aCMbIX BCIICCTB B 3aBUCUMOCTHU
OT HUX COCTaBa M CTpPOCHHUA, MPUMCHCHUC BCHICCTB B 3aBHCHUMOCTH OT HX CBOI\/JICTB,
BO3MOKHOCTb NPOTCKAHUA XUMHUYCCKHUX HpeBpameHHﬁ B pa3JIMYHBIX YCJIIOBUAX Ha OCHOBC
PACCMOTPCHHBIX 3JICMCHTOB XUMHUYECKOU KHHETHUKHA U TCPMOANHAMHKHU

BBIYUCIIAATE OTHOCUTCIIbBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MACChl BCUICCTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMEHTa 1o (GopMyJie COCTUHEHHS, MacCOBYIO OO BEIIECTBA B
pacTBope, MOJBHYIO JOJNI0 XHUMHYECKOTO JJ€MEHTa B COCIAWHEHHH, MOJISIPHYIO
KOHIICHTPAIIMIO BEIIECTBA B PAaCTBOPE, HAXOIHUTh MPOCTEiIyto GopMyiny BemecTBa o
MaCCOBBIM MJIM MOJIBHBIM JOJIAM 3JIEMCHTOB, IPOBOJWUTL PpAaCUCTBl IO YPAaBHCHUAM
XAMUYECKAX PEAKIHH C y4eTOM HEAOCTaTKa OJHOTO W3 PEeareHTOB, MPaKTHYECKOTO
BBIX0/Ia TIPOJIyKTa, 3HAYEHUS TETIIOBOTO d(PPEKTa PEaKINH, ONPEIEIIATh COCTaB CMECEI;
coOmronarte mpaBuwia Oe3zonmacHOW paboTel B j1a0opaTopuu NOpPHU  HCIOJIB30BAHUU
XMMHUYECKON MOCyIbl U 000pyIOBaHuUs, a TaKKe MpaBuia oOpallleHusi ¢ BEIIeCTBaMHU B
COOTBETCTBUH C UMHCTPYKIUUAMHU BBIIIOJTHCHUA .]'Ia60paTOpHBIX ONBITOB U MNPAKTHYCCKHUX
paboT 1O TMOJIYYCHHIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa W YTIEKHCIOTO
ras3a) ¥ perIeHnIo SKCIIEPUMEHTAITFHBIX 33124 M0 TeMaM Kypca, MPEICTaBIISATh PE3yIbTaThI
OKCTIIEpUMEHTa B (OpPME BBIBOJOB, IOKA3aTENbCTB, T'PadUKOB, TaOJIUI] M BBIABIATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIC OIEPAlMU MBICIHTEIBHOW JAEATENIFHOCTH (aHalU3 W CHHTE3,
CpaBHEHHE, 0000IIEHIEe, CHCTEMAaTH3AIHIO, BBISBICHUE IIPUYNHHO-CIICACTBEHHBIX CBSI3CH)
pH W3Yy4CHUHU CBOWCTB BEHIECTB W XHMHUYECKHX PEaKIMW, BJIAJCTh ECTECTBEHHO-
HAayYHBIMM  METOJAaMH TIO3HAaHUS (HAOJIOJIEHWE, W3MEpPEHUE, MOJICIIUPOBAHHE,
AKCTIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN);

MPUMEHATH TpaBHiia Oe30MacHOro0 OOpalleHUs] C BEIIeCTBaMH, HCIOJIb3YEeMbIMH B
MOBCETHCBHON JKW3HUW, MpaBWIa TOBEJCHUS B MEIIX COCPEKEHUS 370pPOBbS U
OKpYIKaroIllled MPUPOTHON Cpellbl, TOHUMATh Bpe] (ONMACHOCTH) BO3ICHUCTBUS HA KUBBIC
OpraHu3Mbl OIPEICIICHHBIX BEIECTB, MOSCHITh HAa MPUMEpPaxX CIOCOObI YMEHBIICHUS U
MPEIOTBPAILCHHS] UX BPEIHOTO BO3JICHCTBHS, 3HAUYCHUE KUPOB, OCIKOB, YIJICBOJIOB JUIS
OpraHu3Ma yeJloBeKa;

UCIOJIb30BATh MOIyYEHHbIE MTPEJCTaBICHHS O cepax npodeccnoHaTbHON e TeNTbHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJIOTHUSIMH, KaK OCHOBY JJIst
npodeccuoHaTbHOW OPUEHTAIMM U ISl OCO3HAHHOTO BbIOOpAa XUMHUM KaK MPO(UIBHOTO

npeaMeTa Mpu npoaoJLKCHUN 06y‘-ICHI/I$I Ha YPOBHC CPCIAHETO O6HICFO 06pa30BaHI/IH;



®  Yy4acTBOBAaThb BO BHEYPOUHOU MPOEKTHO-UCCIEIOBATEIBCKON JEATEIIbHOCTH XUMUYECKOMN
U XUMHUKO-IKOJIOTHUYECKOW HAMPABICHHOCTH, MPUOOPECTH OMBIT MPOBEICHUS Y4eOHBIX
HCCIEOBAaHUM B YCIOBHUSIX O0Opa3oOBaTENIbHBIX OpraHU3allMii, a TaKKe OpraHu3anui

(LIEHTPOB) JOTMOTHUTEIHHOTO 00pa30BaHUS JCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

KiroueBbie BocuTaTenbHbIC 33a41 B paMKax MpeIMeTa:

1. VYcTaHOBIIEHHE JOBEPUTENbHBIX OTHOLICHUM MEXAYy YYWUTElIeH M €ero yuyeHUKaMHu, CIOCOOCTBYIOIIMX MO3UTHBHOMY BOCIPHSTHIO
yYaliuMHUcs TpeOOBaHUNH M MPOCHO YUWTENsl, MPHUBJICUEHUIO MX BHUMAHUS K OOCy)XJaeMoil Ha ypoke HH(pOpMalu{, aKTUBH3aLUs HX

HO3HABATEILHOM NeATENbHOCTH.

2. Hcnonp3oBaHne BOCMUTATEIBHBIX BO3MOXKHOCTEH CONEp)KaHUS Y4eOHOro mpeaMera depe3 IEMOHCTPAIUIO JACTSIM TPUMEPOB

OTBETCTBEHHOT'O I'PaXk1aHCKOI'0 MOBEACHMUSI, IPOSIBIICHUS YEIOBEKOIIOOUS 1 JOOPOCEPACUHOCTH, Yepe3 M0100p COOTBETCTBYIOIIUX YIIPa)KHEHUH.

3. [IpumeHeHne Ha ypoKe MHTEPAKTHUBHBIX (GOPM pabOThl yHalIUXCs: UHTEUIEKTYaIbHBIX UTP, TPYIIIOBOM paboThl Wi paboThl B Mapax,
KOTOpbIE y4aT MIKOJHbHUKOB KOMaHIHON pa0oTe M B3aUMOJEHCTBUIO C APYTUMHU JI€TbMHU; CTUMYIUPYIOT TO3HABATEIbHYIO MOTHBAIUIO

HIKOJIBHHUKOB.

4. [IpuBieueHne BHUMaHUS IKOJIHHUKOB K IIEHHOCTHOMY aClEeKTY U3y4aeMbIX Ha ypOKe SIBIEHUH, OpraHu3alus UX padoThl ¢ MoJIydyaeMoi
Ha YpOKe COLMalIbHO 3HAUMMOU MH(pOopMaluell — MHULUUPOBAHUE €€ 00CYK/IeHHUs, BbICKa3bIBaHHS YYalllUMUCSA CBOETO MHEHHS IO €€ MOBO/LY,

BBIpa6OTKa CBOETO K HEl OTHOIIICHMS.

5. HO6y)KI[eHI/IC MKOJIBbHHUKOB CO6J'IIO,Z[aTL Ha YpPOKC O6H_ICHpI/IH$ITBIe HOPpMBI IIOBCIACHH:A, IIpaBUJId 06H_ICHI/I$I CO CTapmiuMu

(memaroruyeckuMu pabOTHUKAMU) U CBEPCTHUKAMHU (YY€HUKaMU ), IPUHIUIIBI Y4eOHON JUCIUILINHBI M CAMOOPTaHU3AIH.



8 KJIACC

KosnuyectBo yacos
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LN (POBbIE)

KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM IPOrpaMMbl Bcero
padoThI padoThI

oOpa3oBaTebHbIE Pecypchl

Paznen 1. HepBOHa'la.TIBHbIe XUMHUYECCKHC TTIOHATUSA

XuMuss — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 10 5 bu6moreka [IOK
MIPAKTHUYECKOU https://m.edsoo.ru/7f41837c
JCATEILHOCTH YeJIOBEKa

19 BemectBa 1 xuMu4yeckue 28 1 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢

Hroro mo pazueny 38

Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4ecKnX BelecTn

Bo3znyx. [lonstue o razax. bu6moreka [IOK

2.1 19 1 1
Kucnopon. Oxcupt https://m.edsoo.ru/7f41837c
Bopopon. [lonsitue o bubnuoreka [JOK

2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Bopa. PactBopel. [lonsitue bu6moreka [IOK

2.3 16 1 1
00 OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KI1aCChI B OK

2.4 HEOPraHMYECKHX 18 1 1 nommoteka 1

5 https://m.edsoo.ru/7f41837c
COEIUHEHUN
Hroro no paszneny 61

Pasnean 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumunueckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKHX AJIEMEHTOB /J[. 14 Bubmnorexa LIOK
https://m.edso00.ru/7f41837c
N. MenneneeBa. Ctpoenue
aToma
XuMudeckasl CBS3b.

3.9 OKucCIUTeTbHO- 17 bubmmoreka [{OK
BOCCTaHOBUTEIbLHBIC https://m.eds00.ru/7f41837¢
peaxiuu

Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 136

I10 ITIPOTPAMME



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

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo U XuMnueckasi peakums
11 [ToBTOpEHUE U yriaybieHrne 3HaHU| o 10 bubnnorexa [JOK
' BEIIECTBE https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 11 1 1 bubmuorexa [JOK
' XUMHYECKHX PEaKI[Hii https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 13 1 5 bubnuoreka [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 34
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
91 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKUX 6 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 7 bubmmorexa [JOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX Bu6miorexa 1IOK
2.3 a1neMeHTOB VA-rpymmnel. A3o0T, pocdhop U ux 9 1
Pyl docgop https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX Bu6miorexa IIOK
24 IVA- LY 10 1 2
BHeMeHTvOB TPYHTIBL F TACPOA H https://m.edsoo.ru/7f41a636
KPeMHHUH, UX coeanHeHus. bop
Hroro no paszneny 32
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmuoreka [JOK
A i 7
3 Obupie cBOHCTEA MeTAIOR https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
2 B i 1 2
3 AKHENIINEe METAIUIBI U UX COSOUHEHUS 5 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 22
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 BeniecTBa 1 maTepuansl B KU3HU YEJIOBEKA. 5 bu6mmoreka [IOK
' OCHOBBI 3KOJIOTUYECKON I'PaMOTHOCTH https://m.edso0.ru/7f41a636
Hroro mo pazgeny 2
Pa3znen 5. O0001meHue 3HAHU I
51 [ToBTOpeHuUe 1 0000IMIEHNE 3HAHMI 8 9 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB https://m.edso0.ru/7f41a636
Hroro mo pazgeny 8
PesepBHOC Bpems 4 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 11
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IHOYPOYHOE INTAHUPOBAHMUE
8 KJIACC

Ne DJIeKTpOHHbIe N (poBbIe

Tema ypoka
n/n KonuyecTBo yacoB | oOpa3oBaTeiibHbIE pecypcChl

Paznen 1. [lepBonavaibHbie xumuyeckue nousaTus ( 38 yacos)

1 [Ipeamet xumun. Ponas XUMHUH B )KM3HU YEJIOBEKA 1 bubnnoreka [IOK https://m.edsoo.ru/ff0d210c
2 TonsTie 06 MCTOpUM BOSHUKHOBEHNS 1 PasBUTH 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d227e
XUMHH. XUMHS B CHCTEME HAyK
Tena u BemecTBa. PU3NYECKHE U XUMHUYECKHE
3 CBOIicTBa BemecTB. OU3NUECKHE U XUMUIECKHIE 1 bubnunoreka [IOK https://m.edsoo.ru/ff0d23dc

SABJICHUS

[TonsaTHE O TEOPETUUESCKUX METOIaX MO3HAHUS B
€CTECTBEHHBIX HayKaX. ICTOUHHKHA XUMHYECKON
4 I/IH(bOpMaHI/H/I. HpeI[CTaBHeHI/Iﬂ 0 HAyYHOM TIO3HAHUU 1 bubGaunoreka HOK httDS://m.edSOO.ru/fdeZGca

Ha SMITUPUYCCKOM YPOBHE!: Ha6J'II-O,I[eHI/Ie, HN3MEPCHUCE,

OKCIICPUMEHT, MOACIINPOBAHUC.

[TonsTHE O METOaX PAOOTHI C XUMUYCCKUMHU
5 BemecTBamMu. O0Opy10BaHUE MIKOJIHHOW XUMHUUYECKOM 1 bub6nnoreka I{OK https://m.edsoo.ru/ff0d28c8

J1a00paTopuu

bubnuoteka [{OK https://m.edsoo.ru/ff0d2a6c

[Ipaktueckas paborta Ne 1 mo teme "IIpaBuna paGoTsl

6 B 1a00PATOPUU U IPUEMBI 00pAIEHUS ¢ 1 https://m.edsoo.ru/ff0d2d50
11abopaTopHbIM 000pyIOBaHHEM " https://m.edsoo.ru/ff0d2aéc
7 Bxoanoki konTpo. 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2be8

YucTeie BENIeCTBA U CMECH
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8 CHOCOGBI pa3I[eJIeHI/I$I CMeceﬁ EI/I6HI/IOTeKa HOK httDS//medSOOI’U/fdeZaGC
"

9 Ipaxriraeckas pabora Ne 2 mio Teme "Pasnenerue Bubmmorexa LOK https://m.edsoo.ru/ffod323c
cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM COH)"

10 O0001menue 3Hanui o TeMe: «YHUCTHIE BEEecTBa U Bu6mmorexa LIOK https://m.edsoo.ru/ff0d350c
cMmecu. Pazagenenue cMmeceii

11 ATOMBI U MOJIEKYJIbl. XUMUYECKUE DIIEMEHTBI bubmorexa ITOK https://m.edsoo.ru/ff0d2eae

12 ®DOpPMBI CYIIECTBOBAHUS XUMUYECKHX JIIEMEHTOB. bubnmorexa LIOK
[IpocTseie 1 CI0KHBIE BEIECTBA https://m.edsoo.ru/ff0d2eae

13 BemecTBa MONEKYIIPHOTO H HEMOJIEKYIIPHOTO Bubimoreka LIOK https://m.edsoo.ru/ff0d5230
CTPOEHUS

14 Cocras BemecTs. 3akoH NOCTOSHCTBA COCTaBa Bubmoreka LIOK https://m.edsoo.ru/ff0d37fa
BeniecTs. XUMHYecKue pOpMYIIbL.

15 Xnmurieckad GopMyra. BaeHTHOCT: aTOMOB bubnuoteka [{OK https://m.edsoo.ru/ff0d3a16
XUMUYECKUX JIEMEHTOB

16 BaJleHTHOCTh ATOMOB XHUMHYECKUX 3IEMEHTOB Bub6mmnoreka LIOK https:/m.edsoo.ru/ff0d3b88

17 Onpenenenne BATCHTHOCTH aTOMOB 110 popMyIam Bbubmuorexa ITOK https://m.edsoo.ru/ff0d5708
OMHAPHBIX COEIUHEHUM

18 OTtHOCHUTENbHAS aTOMHAs Macca. OTHOCUTEIbHAS Bubnorexa [IOK https://m.edsoo.ru/ff0d3f34
MOJIEKYJISIpHAs Macca
BbIUKCIIEHHS] OTHOCUTENBHOM MOJIEKYISPHOM MacChl

19 BEIIIECTB, MOHﬂpHOﬁ MAacChl, MacChI BEILIECTB U bubnuoreka L[OK https://m.edSOO.ru/ff0d4OC4
KOJIMYECTBA BEIIECTBA

20 MaccoBasi 1011 XUMHUYECKOTO JIeMEHTa B COSTHHEHUHU bubmmoreka I{OK https://m.edsoo.ru/ff0d4290

21 BoruncineHuss MacCoBOM 101U XMMHUECKOTO AJIEMEHTA Bubmmoreka LIOK https://m.edsoo.ru/ff0d448e

1o opmyse coeuHeHUs

https://m.edsoo.ru/ff0d4c4a
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Haxoxpaenue mpocreiinieid GopMyIibl BEIIeCcTBa Mo

22 bub6morexa LIOK https://m.edsoo.ru/ff0d4614
MacCCOBBIM JI0JISIM 3JIEMEHTOB

23 Brrancienus npocTeiiueit popmybl BelecTBa 10 bubmnoreka LIOK https://m.edsoo.ru/ff0d497a
MacCCOBBIM MJIM MOJIBHBIM JIOJISIM JIEMEHTOB

24 Komnuectso Bermecrsa. Monb bubmunoreka LIOK https://m.edsoo.ru/ff0d4ae2

25 B3auMOCBSI3E, KONMYCCTBA, MACCHI | HHCIA Bu6miorexa LIOK https:/m.edso0.ru/ff0d4790
CTPYKTYPHBIX €MHUI] BELIECTBA

26 MoutsipHast Macca CMECH BEIIECTB bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0

27 MonbHas 015 XMMHYECKOTO DIIEMEHTA B COEANHEHUH bubimorexa LIOK https://m.edsoo.ru/ff0d4dd0

28 Haxosxnenne npocteimeii popmysbl BemecTsa no Bu6miorexa LIOK https:/m.edso0.ru/ff0d4ddo
MOJIBHBIM JIOJISIM DJIEMEHTOB

29 XUMIICCKUE ABACHNS. XUMUYECKAA PeaKius u e¢ Bu6mmotexa LIOK https://m.eds00.ru/ff0d4f42
MPU3HAKA

30 3aKOH COXpAHEHHSI MACChl BELECTB bubnuoreka L{OK https://m.edsoo.ru/ff0d50d2

31 ATOMHO-MOJICKYIPHAs TEOPUsL. Hu3HE 1 Bubmiorexa ITOK https:/m.edsoo.ru/ff0d50d2
nearenbHocTth M. B. JJomoHOCOBa

32 XuMHUUYeCcKue ypaBHEHUS bubauoreka IIOK https://m.edsoo.ru/ff0d542¢e

33 THBl XUMUYECKUX PEAKIi bu6mmoreka LIOK https://m.edsoo.ru/ff0d55a0

34 PacyéThl M0 XUMHYECKUM YPAaBHEHHUSIM KOJIMYECTBA U BuGnmnotexa LIOK https://m.edsoo.ru/ff0d5708
MacChl MCXO/IHBIX BEIIECTB MJIH IPOJIYKTOB PEaKIIUH
BerunciieHuns 1mo ypaBHEHUSIM XUMHYECKON PEeaKIuu:

35 KOJIMHCECTBA BEIICCTBA, MACCHI IO H3BCCTHOMY bubmuoreka IOK https://m.edsoo.ru/ff0d587a
KOJIMYECTBY BEIIIECTBA, MaCCEe PEareHTOB HITH
MPOJIYKTOB PEAKIIHH

36 BerunciieHns 1mo ypaBHEHUSIM XUMHYECKON peakIuu: Bubnmorexa LIOK https://m.eds0o.ru/ff0d59e2

KOJIMYCCTBA BCIICCTBA, MACCHI 110 U3BECTHOMY
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KOJIMYECTBY BELIECTBA, MACCE PEAreHTOB WU
IIPOJIyKTOB peaKuu

37 O606HIGHI/IG W CUCTEMAaTHU3aInsl 3HaHHI>i 1 EH6HHOTeKa HOK httDS//medSOOI’U/fde5b40

38 KonTpoabHnas padora Ne 1 o teme "Bemecrsa u 1
XUMHU4YecKue peakuun'

Paznen 2. Baxkneiimue npeacTaBuTe 1M Heopranuieckux Beuectn (61 gac)

Amnanus koHTpoJibHOM paboTel Nel o Teme "BemectBa

39 U XUMUYECKUE peaKHI/II/I". Bogﬂyx — CMECh I'a30B. 1 bubGnuoreka HOK httDS//medSOOI’u/fde6342
ITonsaTue o raszax.

40 3aKOH ABOFaHpO. MOHﬂpHBIﬁ 06T)éM Ta30B 1 BI/I6HI/IOTeKa HOK httDSZ//m.edSOO.I’U/f‘de664e

41 Brrunciaenust 00n€Ma, KOJIMYECTBA BEIIECTBA rasa Io 1 Bu6morexa LIOK https://m.edsoo.ru/ffode64e
M3BECTHOMY €T0 KOJIMYECTBY BEIIECTBA, 00bEMY

42 OTHOCUTEILHAS TUIOTHOCTD Ta30B 1 bubGnuoreka HOK httDS://m.edSOO.ru/ff0d67ca

43 BBIYHCIICHHST OTHOCHTEHHOM TJIOTHOCTH T'a30B 1 bubnunoreka LIOK https:/m.edsoo.ru/ff0d67ca
OnpeneneHre OTHOCUTENBLHON MOJIEKYJISIPHON MaccChl

44 ra3006pa3H0r0 BelleCTBa II0 HU3BECTHOUN 1 bubmmoreka HOK httDSZ//m.edSOO.ru/fdefeeZ
OTHOCHUTEIBHON INIOTHOCTH

45 BrrunciieHuss OTHOCUTENILHOM MOJIEKYJIIPHOM MacChl 1 Bu6muoreka LIOK https://m.edsoo.ru/ffodfee2
rasa 1o U3BE€CTHOM OTHOCHUTEIJILHON MJIOTHOCTHU

46 OOBEMEHEIE OTHOMIEHIA ra30B [PH XMMIIECKHX 1 bubnuoreka [{OK https://m.edsoo.ru/00ad9474
peaKusx

47 Brravcrienita 065EMOB rasos 10 YpaBHEHHIO 1 bubnuoreka [{OK https://m.edsoo.ru/00ad9b7c
XUMHUUYECKOHN peakiuu

48 KI/ICHOpO,H — DJIEMEHT U IIPOCTOE BEIIECTBO 1 BI/I6HI/IOTCKa ]_[OK httpSZ//m.edSOO.ru/OOad9a50

49 OKCHJIBI 1 bubmmoteka [{OK https://m.edsoo.ru/00ad9cb2
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Crnioco0bl mosryueHHst KHCI0poaa B JadopaTopuu U

50 bubmoreka LIOK https://m.edsoo.ru/00ad9ela
MMPOMBIINIJICHHOCTH
"
51 IpakTirieckas pabora Ne 3 o Teme "Iloryyenne n bubnuoteka [{OK https://m.edsoo.ru/00ad9ffa
co0upaHue KMCJI0POa, U3yYeHHe ero CBOMCTB'
bu6mmoreka LIOK https://m.edsoo.ru/00ada52c
52 KpyroBopoT kuciaopoaa B npupojie
PYFoBop poA PHpo https://m.edsoo.ru/00ada96e
bubnuoteka [{OK https://m.edsoo.ru/00ada52c
53 O30H — anmnoTponHas Moau(HUKAIKS KUCIOPOia
P Anpuican PO https://m.edsoo.ru/00ada342
TennoBoit 3 PexT XuMHUIEeCKO# peakiuy,
54 TEPMOXMMHYECKHE YPABHEHHS, YK30- U bubnuoteka [{OK https://m.edsoo.ru/00adaébc
SHJOTEPMHUUECKHE peaKiuu. Perenne 3amad.
Pemrenne 3aga4 o TepMHUYECKUM yPAaBHEHUSIM.
55 TommuBo. Mcrons30BanHue YIis 1 METaHA B KAUECTBE Bub6mmnoreka IIOK https:/m.edsoo.ru/00adaébc
TOIUIMBA. 3arpsi3HEHHE BO3IyXa.
Brrunciienus no ypaBHEHHSIM XUMHYECKON PEAKIIUU:
56 KOJIM4ECTBa BellecTBa, 00bEMa, Macchl 10 U3BECTHOMY BuGanorexa LIOK https://m.edso0.ru/00adag24
KOJIMYECTBY BeIleCTBa, 00bEMY, Macce peareHTOB UTN
MIPOJIYKTOB PEaKIUU
57 KonTpoabHasi padora Ne 2 nmo teme ""Bo3ayx.
Kucaopoa. Oxcuanr"
Ananus KoHTpoJIbHOU paboThl Ne2 no Teme "Bo3ayx.
58 KI/ICJIOPOH. OKC“HI}I". BOI[OpOI[ — 93JIEMEHT U bubnuoreka L[OK https://m.edSOO.ru/OOadaC34
MIPOCTOE BEIIECTBO
5 Crioco6bl MOMyUeHNs BOAOPOA B TaGOPATOPHH 1 bubmuoteka [{OK https://m.edsoo.ru/00adaab8
MIPOMBIIITIEHHOCTH
"
60 IpaxTirieckan pabora Ne 4 mo Teme "Ilorysenne n Bu6mnoreka LIOK https:/m.edsoo.ru/00adae28

co0upaHue BOJOPO/a, U3yYeHHE ero CBOMCTB"
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61 I/ICHOHB:‘;OBaHI’Ie BOJ:[OpOIIa B KaueCTBE TOILUINBA EI/I6HI/IOTeKa HOK httDS//medSOOI’U/OOadbO76
62 [ousithe o kucioTax u coisix. CocTaB KUCIIOT U CoJiei bubmorexa IHOK https://m.edsoo.ru/00adb076
63 Brrunciienns 00b€Ma, KOJIMYECTBa BEIIECTBA ra3a 10 Bu6muorexa LIOK https://m.eds00.ru/00adb076
M3BECTHOMY €r0 KOJIMYECTBY BEIIECTBA UM 00BEMY
64 Beraucienns 065EMOB ra30B N0 ypaBHEHHIO Bu6moreka LIOK https:/m.edsoo.ru/00adb486
XUMHYECKON peaKIuu
Brrunciienus no ypaBHEHHSIM XUMHYECKON PEAKIIUU:
65 KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI TIO U3BECTHOMY BuGanorexa LIOK https://m.edsoo.ru/00adb33c
KOJIMYECTBY BEIIECTBA, 00BEMY, Macce peareHTOB UIIH
IIPOAYKTOB peaKIun
66 Dusnveckue cpoiicTsa Bojbl. Bojia B nipupojie. AHaius Bu6smoreka LIOK https://m.edsoo.ru/00ad9ch2
U CUHTEC3 — MCTOIbI szquI/m COCTaBa BOIbI
67 XHUMHUYECKHE CBOMCTBA BOJIBI. bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2
68 CocTaB OCHOBAHMI bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2
69 PactBopsl. PacTBOpHMOCTE BeleCcTB B BOJIE
70 Haceimmennpie 1 HEHACHIIICHHBIC, KOHIICHTPUPOBAHHBIC Bu6anorexa LIOK https://m.edsoo.ru/00ad9ffa
1 pa30aBJIEHHBIE PACTBOPBI
CrocoObl BEIPaKEHHS KOHLCHTPALMH PACTBOPOB: bu6mmoreka LIOK https://m.edsoo.ru/00ada52c
71 MaccoBas JI0JIs paCTBOPEHHOIO BEIIECTBA, MOJIIpHAs
g P P - P https://m.edsoo.ru/00ada96e
KOHIICHTPALUS
IIpakTHyeckas padora Ne 5 o reme
"IIpuroTroBjieHHEe PACTBOPOB € ONpeaeTéHHOM
- MACCOBOIi J10J1eii PACTBOPEHHOIO BelecTBa. bubnuoteka [{OK https://m.edsoo.ru/00ada52c

IIpuroros/ieHne pacTBOPOB € ONpeaeT¢HHOM
MOJISIPHOM KOHLICHTpanueil pacTBOPEHHOT0
Bemecrea'"

https://m.edsoo.ru/00ada342
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BrrunciaeHus ¢ UCIOJIb30BaHUEM ITOHATHUS «MacCcoBas

73 bubmoreka LIOK https://m.edsoo.ru/00ada6bc
JI0JIs1 BEILIECTBA B pacTBOPE»

74 Brraucienust ¢ UCII0Ib30BaHUEM OHATHS «MaccoBas Bu6mmorexa LIOK https://m.edsoo.ru/00adabe
JIOJIs1 BEILIECTBA B PacTBOPE»
Ponb pacTBOpoB B pUpO/ie U )KU3HU YEIOBEKA.

75 KpyroBopoT Bojibl B ipupo/ie. 3arpsi3HeHne bu6mmoreka LIOK https://m.edsoo.ru/00ada824
MPUPOHBIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

76 Brruncnenus ¢ ucmoyib30BaHUEM MOHSTHUS «MOJIIpHAs BuGanorexa LIOK https://m.edsoo.ru/00adaab8
KOHIICHTPAIIUS pAaCTBOPEHHOTO BEIIECTBAY

77 Brruncienus ¢ uCmoyib30BaHUEM TOHSATHS «MOJIIpHAs BuGnnorexa LIOK https://m.edsoo.ru/00adac34
KOHIICHTPAIUS pACTBOPEHHOTO BEIIECTBAY
BbruncieHus ¢ HCIONB30BaHUEM TPauKOB bubmmoreka LIOK https://m.edsoo.ru/00adaab8

78 PacTBOPUMOCTH JIJIsl PACUE€TOB PACTBOPUMOCTH
BEIIECTB
Brruucnenus ¢ ucnonb3oBaHueM rpagukon

79 pPacTBOPUMOCTH JIJIst pacqéTOB PacTBOPUMOCTH bubGaunoreka HOK httDS://m.edSOO.ru/OOadae28
BEIIECTB

80 OBobmenue 1 cHCTeMaTH3aLMA 3HaHMI] To Teme bubnuoteka I{OK https://m.edsoo.ru/00adb076
"Bonopona. Bona. PactBopsl. OcHoBanus"

81 KonTpoabHasi padora Ne 3 mo teme "Boxopoa.
Bona. PactBopbl. OcHoBanus"
AHanu3 KOHTpoIbHOM paboTel Ne3 "Bogopoa. Bona.

82 PaCTBOpLI. OcuHoBauusa" OKCI/IHBI: COCTaB, bubnuoreka L[OK https://m.edSOO.ru/OOadb076
KJaccuukalys, TpPUBHAIbHBIC Ha3BaHUS

83 HonyquHe U XUMHWYECKUE CBOVCTBA OKCHUJIOB BI/I6HI/IOTCK3. ]_[OK https://m.edSOO.ru/OOadb486

84 TonaTue 0 TMAPOKCHAAX — OCHOBAHMAX M bubmmoreka [{OK https://m.edsoo.ru/00adb33c

KHUCJIOPOACOACPKAIINX KUCIIOTAaX
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85 Ddu3nYECKUe H XUMHUYIECKHE CBOUCTBA KUCIIOT Bubnuorexa LHOK https:/m.edsoo.ru/00ad9ffa
bubnnoreka LIOK https://m.edsoo.ru/00ada52c
86 [omy4yenne KucioT
v https://m.edsoo.ru/00ada96e
bubmanoreka LIOK https://m.edsoo.ru/00ada52c
87 Knaccudukamus ocHoBaHU#
Purcan https://m.edsoo.ru/00ada342
88 [1€noun, ux CBOMCTBA U CIIOCOOBI MOITYUESHHUS bubmuoreka L{OK https://m.edsoo.ru/00ada6bc
89 HepacTtBopumbie 0CHOBaHUs, X CBOICTBA U CLIOCOOBI BuGsnorexa ITOK https:/m.edsoo.ru/00adaébe
MOJy4YEHHUS
[TonsiTie 06 aMPOTEPHBIX THAPOKCUAAX: XUMUUECKHE
90 CBOICTBA U MOJTydeHHe. [IpUMeHeH e BayKHEHIIHX bubnuoreka [{OK https://m.edsoo.ru/00ada824
OCHOBaHUH
91 Cpentine comi: cocTas, KiacCHQUKALNA, TPHBHATLHEIS Bu6mnorexa LIOK https:/m.edsoo.ru/00adaab8
Ha3BaHMS.
92 dusnyeckne 1 XUMHYECKHE CBOMCTBA CPETHUX COJICH. BuGanorexa LIOK https://m.edsoo.ru/00adac34
[Tonydenue conen.
03 OCHOBHBIE M KHCIIBIE€ COJIM: COCTaB, KJIacCU(pHKALUS, bubnnorexa LIOK https://m.edsoo.ru/00adaab8
TpUBHUAJILHbIC HAa3BaHUS
94 XUMHUYECKUE CBOMCTBA KHCIIBIX COJICHL. bubnuoreka LIOK https://m.edsoo.ru/00adae28
95 T'eneriracckas caasb MEXAY KIacCaMH Bu6mmoreka ITOK https:/m.eds00.ru/00adb076
HEOPraHW4eCKUX COCTUHEHUI
IIpakTHyeckas padora Ne 6. Pemienne
96 IKCIEPUMEHTAIBLHBIX 32124 N0 TeMe «OCHOBHbIE bubmorexa IIOK https://m.eds00.ru/00adb076
KJIacChl HEOPTaHNYECKUX COeTNHEHUID»
97 BrrauciieHuA 110 ypaBHeHHAM XHMUICCKOH PCAKITHH: bubmnoreka LIOK https://m.edsoo.ru/00adb076

KOJIHNYCCTBA BCIICCTBA, O6’béMa, MaccChI 110 U3BECTHOMY
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KOJINYECTBY BEIIECTBA, 00bEMY, Macce peareHTOB WIH
IIPOJIyKTOB peaKuu

Beruncnenus Macchl IpOAYyKTa PEaKIUKU 110 U3BECTHOM
Macce OJJHOTO U3 UCXOHBIX BEIIECTB, B3ATOIO B BUJIE

08 bubmmorexa I{OK https://m.edsoo.ru/00ad9ffa
pacTBOpa, COAEPIKALIETO ONPENEIEHHYIO MACCOBYIO
JIOJIFO PACTBOPEHHOIO BEIIECTBA

99 KonTpoabHas padora Ne 4 no teme ""OcHOBHbBIE

KJIACCHI HEOPTraHUYeCKUX coeTuHeHmni"

Paznen 3. llepuoauuecknii 3axon u [lepuoguyeckas cucrema xumuueckux jieMeHToB /1. . MenneseeBa.
Crtpoenne aToMoB. XUMHYECKast CBSAI3b. OKUCIMTENIbHO-BOCCTAHOBHUTE/IbHbIE peakunu ( 34 yaca + 3 pe3epBHbIX)

100

Ananu3 KoHTpoJibHOU paboThl Ned ""OcHOBHBIE
KJIaCChl HEOpranndeckux coequuenuit”. Ilepsoie
MOMBITKY KJIACCU(PUKAIIUU XUMUYECKUX JIEMEHTOB

bubnuoteka [{OK https://m.edsoo.ru/00adaébc

101

[TonsiTHE O TPYNITaxX CXOIHBIX AIEMEHTOB. DIIEMEHTHI,
KOTOpBIE 00pazyroT aM(pOTEPHBIC OKCUIBI U
THJIPOKCHUIBI

bu6mmoreka IIOK https://m.edsoo.ru/00ada6bc

102

[Tepuoanueckuii 3akoH. OTkpeITHE [lepruoauyeckoro
3akoHa. KopoTkonepuoaHasi ¥ JJIMHHONIEPHUOIHAS
dhopmel [Teproardeckoit CHCTEMbl XUHMHUYECKUX
anemeHToB JI.1. Menneneesa. [lepuoasl u rpymrisl

bu6mmoreka LIOK https://m.edsoo.ru/00ada824

103

OCHOBHBIC CBCACHHA O CTPOCHUH aTOMOB. Cocrasn
ATOMHBIX AOCP. 3J'IeKTpOHI>I

bubnuoteka [{OK https://m.edsoo.ru/00adaab8

104

M3oTtonbl kak PaSHOBUAHOCTH ATOMOB XHUMHUUYCCKOI'O
QJICMCHTA

bubnuoteka I{OK https://m.edsoo.ru/00adac34

105

CTtpoeHue IeKTPOHHON 000JI0YKH aTOMOB.
DneKTpoHHas opOuTalb

bubmuoteka [{OK https://m.edsoo.ru/00adaab8
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DHepreTudyeckue ypoBHHU U IIOJlypOBHU aToMa; S-, pP-,

106 bubnmoreka [{OK https://m.edsoo.ru/00adae28
d-opOuranu
107 ONeEKTPOHHEIE KOHUTYpALIH 1 DIEKTPOHHO- Bu6moreka LIOK https:/m.edsoo.ru/00adb076
rpadudeckue GopMyIibl aTOMOB
CtpoeHnue IeKTPOHHBIX 000JI09€K aTOMOB MepBbhIX 20
108 XMMHYECKUX JJIEMEHTOB I1epHonuecKoil CHCTEMBI bubmuoreka I{OK https://m.edsoo.ru/00adb076
.. Menneneena
109 CtpoeHnue IeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB BuGanorexa LIOK https://m.eds0o.ru/00adb076
MOOOYHBIX MOATPYIII.
3aKOHOMEPHOCTH U3MEHEHUS pajyca aTOMOB
110 XUMHYECKHX JIEMEHTOB, METAJUTNUECKUX U bu6mmoreka [IOK https://m.edsoo.ru/00adb486
HEMETAJTUICCKIX CBOMCTB IO TPYIIaM U TIEPHO1aM
111 HsMeHeRAe CBOKCTB COEZIMHCHIH XUMHICCKIX Bu6mnorexa LIOK https:/m.edsoo.ru/00adb33c
3JIEMEHTOB B MIEPUOIaX U IPyIMIax
XapakTepucTuKa XMMHUYECKOTO AJIEMEHTA TI0 €ro
112 nonoxenuo B Ilepuomnueckoii cucreme JI.1. bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2
Meunneneena.
3nauenue [lepunoandeckoro 3akona u Ilepuoanueckoii
113 CHUCTEMBI XUMHYECKUX JIEMEHTOB IS Pa3BUTHUS HAYKH Bubnmnoreka IIOK https:/m.edsoo.ru/00ad9ch2
U IPAKTHKU
114 DIEKTPOOTPUIIATENLHOCTh XUMUYECKHX JIEMEHTOB bubsmoreka LIOK https://m.edsoo.ru/00ad9cb2
115 KoBayienTHAas MOJISIPHASA U HENOJSpHAsL CBA3b bubnuoreka L[OK https://m.edSOO.ru/OOadgffa
bubnuoteka [{OK https://m.edsoo.ru/00ada52c
116 HoHnHas cBs3b
https://m.edsoo.ru/00ada96e
bubnuoteka [{OK https://m.edsoo.ru/00ada52c
117 DJEeKTPOHHBIE U CTPYKTYPHbIE (JOPMYIIbI BEIIECTB

https://m.edsoo.ru/00ada342
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Kpucrannuueckue u amop¢Hbie BemecTBa. THITbI
KPUCTATIMYECKUX PEIIETOK U UX XapaKTEPUCTUKHU.

118 bu6mmotexa LIOK https://m.edsoo.ru/00ada6bc
[TpuanHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh
CBOWCTB BEIIIECTB OT COCTaBa U CTPOCHUS
119 CTeleHb OKHUCIICHIS bubanoreka LIOK https://m.edsoo.ru/00ada6bc
120 OKHUCIIHMTENFHO-BOCCTAHOBUTENIBHBIE PEAKIIUH bubimorexa LIOK https://m.edsoo.ru/00ada824
121 XHMHUIECKHE JIEMEHTH — OKHCIATENH H Bu6imoreka LIOK https://m.edsoo.ru/00adaab8
BOCCTaHOBHTEITH
CocraBieHne ypaBHEHUIN OKHCIUTEIBHO-
122 BOCCTAQHOBHUTEJILHBIX PEAKIMI, METOJI SIEKTPOHHOTO bubmorexa ITOK https://m.edsoo.ru/00adac34
Oananca
Cocrapnienne ypaBHEHHUH OKUCTUTENHHO- bubmmoreka ITOK https://m.edsoo.ru/00adaab8
123 BOCCTAHOBHUTEJILHBIX PEAKIIMA, METOJ] JIEKTPOHHOTO
OanmaHca
Brrunciienust no ypaBHEHHSIM XUMHYECKON PEAKIIUU:
124 KOJIMYECTBa BellecTBa, 00bEMa, Macchl 10 U3BECTHOMY Bummorexa LIOK https://m.edsoo.ru/00adae28
KOJIMYECTBY BellleCTBa, 00bEMY, Macce peareHTOB WU
MIPOJIYKTOB PEaKIUU
125 Brraucienns npocteiilel MostekynapHOii Gopmynsl bubnuoreka L{OK https://m.edsoo.ru/00adb076
BEI[ECTBA 110 U3BECTHBIM MAaCCOBBIM JIOJISIM AJIEMEHTOB
126 Obobmerve 1 crcTeMaTIIAISA SHAHHI 110 TeMe bubnuoreka [{OK https://m.edsoo.ru/00adb076
"CtpoeHue aroma. XuMUYeCcKas CB3b"
197 KounrtpoJsbHas padora Ne 5 mo reme "Ctpoenue
aroMa. XuMHYecKasi CBA3b "'
128 O6o6m1eHue 3HaHMil 32 Kypc 8 Kiacca bubmuoteka I{OK https://m.edsoo.ru/00adb486
129 Hrorosslii Tect B popmate 'MA 3a kypc 8 kiacca
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130 O606meHHe 3HaHI/Iﬁ 3a Kypc 8 KJ1acca 1 EI/I6HI/IOTeKa HOK httDS//medSOOI’U/OOadQCbZ
131 PesepBHbIil YPOK 1 bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2
132 Pe3epBHEL YPOK 1 bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2
133 Pe3epBHbIii ypok 1 bubmmnoteka LIOK https://m.edsoo.ru/00ad9cb2
134 PesepBHblIit ypok 1 bubnuoreka [{OK https://m.edsoo.ru/00ad9cb2
135 PesepBHblit ypok 1 bubnuoreka [{OK https://m.edsoo.ru/00ad9cb2
136 PesepBHblIit ypok 1 bubnuoreka [{OK https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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9 KJIACC

DJIeKTpOHHbIe I poBbIE

Ne n/m Tema ypoka KonunuectBo 4yacos o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. BemecTBo u xumuueckasi peakuus (34 yaca)
[Iepnoanyeckuil 3aKk0OH W INEPUOIUYECKAs
cucTeMa XuMHYecKux »dyemeHToB JI.U.
MenpeneeBa B CBETE€ YYEHHS O CTPOCHUU bubnuotexa [JOK

1 aroma. BelecTBa IpOCThIE U CIIOKHBIE. 1
m P https://m.edsoo.ru/00adb59e
Xumudeckue W (QU3UYECKUE  SBIICHUA.
CrpoeHnne artomMa B CBETE IOJIOKEHHUS
anemMenTa B [lepuonyueckoit cucreme.
Knaccel HEOpraHM4ecKuX COCTUHEHUH, HUX bubnuorexa [JOK
2 HOMEHKJIaTypa 1
ypa. https://m.edso0.ru/00adb6b6
Banentnocte.  CocrtaBnenue  Gopmyn
HEOPraHWYECKUX BEIIECTB M0 BAJICHTHOCTH. bubnuoreka [JOK
3 Tunel XuMHUYeCcKUX peakuuii. Paccrasienne 1
peakh https://m.edsoo.ru/00adb7e2
ko3 durmeHToB B YpaBHEHHSX
XUMHUYECKUX PEAKIUH.
XUMHAYECKHE CBOMCTBA OKCHIOB U bu6mmoreka [IOK
4 OCHOBaHHI 1
) https://m.edsoo.ru/00adbac6
XUMHYECKHEe CBOMCTBA KUCIIOT U COJICH bubmuoreka [JOK
5 1
https://m.edsoo.ru/00adb59e
PacueTHpic 3agauM  HA  BBIYMCIICHUC
. bu6mmoreka [JOK
6 MOJIEKYJIIPDHOM Maccbl M KOJMYECTBa 1

BCIICCTBA. PacuetHbie 3aJa4yun Ha
BBIYHCIICHUC MacCcoBOM J0JIH

https://m.edsoo.ru/00adb6b6
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PacTBOPEHHOTO BEIIECTBA M MAaCCOBOH J0JIN
DJIEMEHTA B BEILIECTBE.

OO6oO0mIeHre TOMYYCHHOTO MaTepuaa: bubnuoreka [JOK
;
«OCHOBHbIE NOHATHA XUMAWD. https://m.edsoo.ru/00adb7e2
Crenenu oxucineHus. OKHUCIUTENBHO — bubnuorexa [JOK
8 BOCCTAHOBUTEJILHBIE PEAKIIUU
peaKmni. https://m.edsoo.ru/00adbacé
CocraBnenue OKHCJIUTENIHLHO -
. bu6moreka [IOK
9 BOCCTAHOBUTEJILHBIX peaxIuii.
PaccranoBka K03((ULIHMEHTOB METOJIOM https://m.edsoo.ru/00adh59e
AIIEKTPOHHOTO OajaHca.
BxoaHoi KOHTPOJIb 110 TeMe: «OCHOBHBIE bubnuoreka [JOK
10 MOHATHA XUMHH M OKHCJIHUTEJIbLHO-
https://m.edsoo.ru/00adb6b6
BOCCTAHOBHMTEJIbHbIE PeaKI[HN».
DHepreTuka XUMHUYECKUX PEaKIIuil.
1 DHeprus akTUBaMy. TemnoBoii 3pdext bubmorexa [IOK
XUMHUUYECKOM peakiuu. 3akoH ['ecca u ero https://m.edsoo.ru/00adb7e2
CIIEICTBUSL.
[ToHsiTHE O CKOPOCTH XMMUYECKOM
peakuuu. 3aKoH ACHCTBYIOIIMX MaccC. Bu6miorexa IIOK
12 DaxTOoPhl, BIUAIOIINE HA CKOPOCTh
Prl, N p https://m.edsoo.ru/00adbac6
XuMHu4eckol peakiuu. [Tonstue o
karanuze. ®epMeHThl. THruOUTOPBI
Ypok-ynpaxHeHue 1no teme «DakTopsl, Bu6miorexa [[OK
13 BJIUSIOIIHAE Ha CKOPOCTh XUMHUUYECKOM
P https://m.edsoo.ru/00adb59e
peaxIum».
Brrurcnenust mo TepMOXUMHUECKOMY Bu6mioreka [IOK
14 YPaBHEHMIO PEAKIIMU: TEIIIOBOTo 3(dekra

XHUMHUYECKOU pPCaKuu 1o KOJINYCCTBY

https://m.edsoo.ru/00adb6b6
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BEIIIECTBA, MAacCe UIH 00BEMY
POpEarupoBaBIICTO HIIH
00pa30BaBIIIETOCS BEIIECTBA

Xumnueckoe papHosecue. [Ipunnum Jle-

bu6mmoreka [IOK

15 IlaTenbe. https://m.edsoo.ru/00adb7e2
@DaKTOpBI, BIUAIOIINE HA COCTOSTHUE
XHUMHYECKOTO PABHOBECHS. Bu6smoreka [JOK

16 [TporHo3upoBaHue BO3MOXHOCTH ) htos://m.edsoo.ru/00adbace
MIPOTEKAHUS XUMHYCCKHUX IPEBPAIICHUN B
Pa3TUYHBIX YCIOBUAX
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE Bu6smoreka [JOK

17 eaKu. BaxHBIe OKUCIUTENN U
EOCCT&HOBHT&]‘II/I. [TepmaHraHat Kanus https.//m.edsoo. tbadbade
Ypok- ynpaxHenue: CBoMCTBa NPOCTHIX
BCIICCTB — METAJIJIOB 1 HEMETAJLIIOB, Bu6morexa [IOK

18 KHCJIOT U COJIEHl — B CBETE IIPEACTABICHUMN
00 0KI/ICJ‘II/ITCJ‘IBHO-BOCCTaHOBiTeJ'IBHBIX https://m.edso0.ru/i0adbbbe
peaKImsIx
IIpakTuyeckas padora Ne 1. Pemnenue

19 IKCIEPHMEHTAIBHBIX 32124 10 TeMe bubmorexa [IOK
«OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE https://m.edsoo.ru/00adb7e2
peakuum»
O06o0011eHre 1 TOBTOPEHHUE TI0 TEME Bu6morexa [IOK

20 «OCcHOBHBIC SaKOHOMVepHOCTI/I MIPOTEKaHUS https://m.edsoo.ru/00adbace
XUMHYECKUX PEaKIIHi»
KounrtpoJsbHas padora Ne 1 mo teme

21 «OCHOBHBIE 3aKOHOMEPHOCTH

NPOTEKAHUA XUMHYECCKHUX peaKunﬁ»
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AHanu3 KOHTPOJIBHOM paboTHI 1O TeMe
«OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS

bubnuoreka [IOK

22
XUMUYECKUX peakuui». PacTBopenne kak https://m.edso0.ru/00adb6b6
(U3UKO-XUMHYECKHI MpoIece
bu6mmoreka [{OK
23 DNEKTPOJIUTHI U HEDJIEKTPOIUTHI
p p https://m.edsoo.ru/00adb7e2
Teopust SEKTPONUTHYECKON Bu6miorexa IIOK
24 nccouani. MIoHHOE IPOU3BENEHUE
8 Hia . P A https://m.edsoo.ru/00adbac6
BOJIbl. BOIOpOIHBIN MOKa3aTeNb
DIEKTPOTUTHYCCKAS TUCCOITUAIUS KUCIIOT, Bu6smoreka [JOK
25 OCHOBAHMUI U coyeil. Peakiiuu MOHHOTO
t https://m.edsoo.ru/00adb59e
oOMeHa
VYpok-ynpaxHenue no teme: «CBOKUCTBa
26 KHCIIOT, OCHOBAHHUI U cOJIeii B CBETE bubmmorexa IIOK
MIpeICTaBICHUM 00 IEKTPOTUTUYECKOM https://m.edso0.ru/00adb6b6
IIUCCOLINAIINI
bu6mmoreka [IOK
27 KauecTBeHHBIE peakIU HA UOHBI
pearh https://m.edsoo.ru/00adb7e2
IIpakTuyeckas padora Ne 2. Pemienue Bu6nuoreka [IOK
28 IKCIEPUMEHTAJBHBIX 32124 110 TeMe
P a https://m.edsoo.ru/00adbac6
«DJIeKTPOJIMTHYECKAS THCCOIHATIUSD
bubmuoreka [JOK
29 T'unponus conen
P https://m.edsoo.ru/00adb59e
30 Vpok-ynpaxuenue: NoOHHBIC ypaBHEHUS Bubnmorexa IIOK

TUAPOIIN3a COJIEU

https://m.edsoo.ru/00adb6b6
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31

IIpakTnueckas padora Ne 3. Penenune
JKCIePUMEHTAJIBLHBIX 32124 110 TeMe
«'uapoJm3 coJiei»

bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2

32

Brruncnenus maccel MMpoOAYKTaA pCaKLuu 1Mo
HU3BECTHOM Macce OJJHOTO U3 UCXOIHBIX
BEWIECTB, B3ATOr0 B BUJIE pacTBOPA,
COJIEpPKAIIETO OMPENETEHHYIO
KOHUEHTPAILMIO PACTBOPEHHOTO BEIIECTBA.

bu6mmoreka [{OK
https://m.edsoo.ru/00adbac6

33

O60011eH1Ee U TOArOTOBKA K
KOHTpOJIbHOU padoTe Ne 2 o Teme
"DNeKTpoaUTHYECKAsT TUCCOINAITUS.
XUMHYECKHE peaklliu B pacTBopax"'

bu6moreka [IOK
https://m.edsoo.ru/00adb59e

34

KonrpoJsbHas padora Ne 2 mo reme
"JekTpoMTHYECKAS M CCONUALUSA.
XuMHuYecKHue peakunu B pacrpopax’

Paznen 2. Hemeranuabl U ux coequHenus (32 yaca)

AHau3 KOHTPOJIBHOU paboTHI IO TEME:
"DNEeKTpOIUTHYECKAST TUCCOLINAITUSA.

bu6mmoreka [IOK

35

XUMHUYECKUE PEaKIuu B pacTBopax". https://m.edsoo.ru/00adbac6
OO6mras XxapakTepuCTUKAa HEMETALIIOB
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. Bu6mioreka [[OK

36 Baxxnelue coequHEHNS XJ10pa U UX

a p https://m.edsoo.ru/00adb59e

Hax0’KJICHHUE B IPUPOJIC

37 XUMHUYECKUE CBOWCTBA TAJIOTCHOB. bubmorexa LIOK

XHUMHUYECKUE CBOMCTBA XJIOpa

https://m.edsoo.ru/00adb6b6
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Xnoposonopoa. CoistHast KUCTIOTA. Bu6mioreka [IOK
38 [ToHsiTHE O KUCIOPOICOACPKAIIHX
poAcoAepatt https://m.edsoo.ru/00adb7e2
KHCIIOTaX XJIOpa M UX COJISX
IIpakTnueckas padora Ne 4 mo Teme Bu6muorexa LIOK
39 "ToryueHHe COJSTHOH KHCIOTBI
YHCHPE €O " ’ https://m.edsoo.ru/00adbacé
u3ydeHue eé CBOWCTB
Borunciienus mo ypaBHEHUSAM XUMHUECKUX Bu6uorexa [IOK
40 CaKIIHiA, €CITH OJIMH WX PEarcHTOB JIaH B
p p A https://m.edsoo.ru/00adb59e
U30BITKE
a1 OO01mas xapakTepucTuKa 3eMeHToB VIA- bubnmorexa LIOK
TPYIIIBI https://m.edsoo.ru/00adb6b6
CTpoeHHe U CBOMCTBA ITPOCTOTO BEIIECTBA
12 cepul. HaxoxaeHune cephl U €€ coeMHeHn i bubnmorexa LIOK
B NpUpoe. AJJIOTPOIHbBIE MOAU(PUKAIIUN https://m.edsoo.ru/00adb7e2
cepsl
43 CepoBomopo, CTpoeHue, PU3NIECKUE U bubmiorexa LHOK
XUMUYECKUe cBOMCTBA. OKCHU/IBI CEPBI. https://m.edsoo.ru/00adbac6
a4 Cepnucras xkuciora u eé comd. CepHast bubmmorexa IIOK
KHUCIIOTa U €€ COJI https://m.edsoo.ru/00adb59e
[TpoMBbINIUIEHHOE TTOJTyYEHHE CEPHOM Bu6uorexa [JOK
45 KHUCJIOTBhL. XMMHUYECKOE 3arpsI3HCHHE
. P https://m.edsoo.ru/00adb6b6
OKpYIKaroIleH Cpeibl COSANHEHUSIMH CEPBI
Brrunciienus: Macchl POAYKTa PEaKiuu 10
16 U3BECTHOM MaccoBoii (00BEMHOIT) 0I1E bubnuorexa IIOK

(%) ero BbIXOJa OT TEOPETUUYECKU
BO3MOYKHOTO

https://m.edsoo.ru/00adb7e2
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Brruncienus MaccoBoii (00BEMHOM) J10JIH
(%) BBIXOJIa POIYKTA PEAKIIUU TIO

bubnuoreka [IOK

47
n3BeCcTHOU Macce (00bEMY) HCXOHOTO https://m.edsoo.ru/00adbac6
BEILECTBA U MPOJIYKTA peaKuu
OO6mras xapakTepucTuka 31eMeHToB VA —
18 IPyIIbL A30T, PACTIPOCTPAHEHHE B bubnmorexa LHOK
npupoe, GU3nuecKue U XuMHUYECKHe https://m.edsoo.ru/00adbh59e
CBOMCTBA
49 AMMHUaK, ero pU3NIECKUe U XUMHYECKHE bubnmorexa LIOK
CBOMCTBA https://m.edsoo.ru/00adb6b6
bu6moreka [IOK
50 C
O AMMOTHIA https://m.edsoo.ru/00adb7e2
IIpakTuyeckas padora Ne 5 mo reme Bu6uoreka [JOK
51 "II
O“quiﬂ He ANIMHAI, HIYHCHHe ero https://m.edsoo.ru/00adbac6
CBOIiCTB
bu6moreka [IOK
52 O (A T AVARY
KO 23073 ( ) https://m.edsoo.ru/00adb59e
bu6mmoreka [IOK
53 A3zoTucTas KucioTa. A30THasi KUCIOTa
https://m.edsoo.ru/00adb6b6
[IpompInieHHOE TOJTyYeHHe a30THOM
54 KUCIOTHL. HUTpaThl U HUTPUTEL. bu6morexa LHOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen https://m.edsoo.ru/00adb7e2
Cpezbl COeAMHEHUSIMH a30Ta
e6 ®ocdop, amoTPOTHbIE MOAU(PUKAIIUH Bubnmorexa IIOK

docdopa

https://m.edsoo.ru/00adbac6
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Oxcunst hocdopa (I, V) u pochopuas
kuciora. [Jonstue o MUHEpaIbHBIX

bubmuoreka [IOK

56 TOOpEHNAX. 3arpsA3HEHNE IIPUPOTHBIX
Y p P pup https://m.edsoo.ru/00adb59¢
BOJIOEMOB COEIMHEHUSIMHU a30Ta U
docdopa
57 Vriiepo, ero auioTponHbie MOAUPUKALH bu6miorexa [HIOK
U CBOMCTBA https://m.edso0.ru/00adb6b6
Oxcuppl yriaepojaa, ux pusudeckue u
- XUMUYECKHE CBOMCTBA. DKOJOTHUECKHUE bubmmorexa [IOK
po0JIeMbl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adb7e2
yraepona (1V)
IIpakTHyeckune padorsl Ne 6 o reme Bu6nuoreka [IOK
59 "Toayuyenue oxcuna yraepoaa (1V) n
y . y" P (V) https://m.edsoo.ru/00adbac6
U3y4eHHe ero CBOMCTB
bu6moreka [IOK
60 YronbHasa KUCIOTA U €€ COn
https://m.edsoo.ru/00adb59e
[TepBoHayanbHBIC TOHATHSA 00
OpPraHMYECKUX BEIECTBAX KaK O
coenuHeHusAX yriepoaa. [Tpupoanbie Bu6suorexa [JOK
61 HWCTOYHUKH YIJIEBOIOPOJOB 1 UX POJIb B
a P P https://m.edsoo.ru/00adb6b6
OBITY 1 poMbIIUIeHHOCTH. [loHsATHE O
OMOJIOTHYECKH BaKHBIX OPraHHYCCKUX
BEIIeCTBaX — JKHUpaX, OCJIKax U yriieBoaax
Kpemuuii, ero ¢pusnveckre U XMMHUCCKHE Bu6suorexa [JOK
62 coiictBa. Okcua kpemuust (1V),

KpEMHHUECBas KUCJIOTA, CUJIMKATLL

https://m.edsoo.ru/00adb7e2
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63

bop. bopnas kucnora

bubnuoreka [IOK
https://m.edsoo.ru/00adbac6

64

IIpakTnueckas padora Ne7. Pemienne
JIKCIEPUMEHTATbHBIX 32/1a4 10 TeMe
«BakHei e HeMeTAJIbI U X
CoeIMHEHHU»

bu6mmoreka [{OK
https://m.edsoo.ru/00adb59e

65

Brruucnenust Mmaccobl (00bE€Ma; H.Y.)
MIPOAYKTA PEaKLHUH 110 JaHHOU Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIEPKAIIETO ONPEIACTEHHYIO MaCCOBYIO
n0J1r0 ipumMeceit. O6001eHre 3HAaHUH TTI0
TeMe «BakHeHe HeMeTalubl H X
COCIIMHEHUS.

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

66

KonTpoabHast padora Ne 3 mo teme
«BaskHelIMe HeMeTaJJIbI H MX
COeIMHEeHU.

Pazngen 3. Meranibl 4 UX coequHenusn (22 yaca)

67

AHanu3 KOHTPOJIBHOM paboThl Ne 3 1o
TeMme «BaxHeilme HeMeTaibl U X
coequHeHU». OOIIas XapaKTeprucTUKa
XUMHUUYECKUX JIEMEHTOB — METAJJIOB HA
ocHOBaHMU ux noJsioxenus B [ICXD JI.1.
Menneneesa

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

68

Mertannsl A- u b-rpynn. Merannmndeckas
CBSA3b U METaJUIMYECKasi KPUCTAIINYECKas
pemérka. 3aBUCUMOCTb (PU3NYECKUX
CBOMCTB METAJZIOB OT CTPOCHUS
KpUCTAILIIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6
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bubnuoreka [IOK

69 OO01ne XUMHYECKHE CBOMCTBA METAIIIIOB
https://m.edsoo.ru/00adb7e2
OOm1re cnocoObl MOJTy4eHUsT METAIUIOB,

20 meTamutyprus. CruiaBbl. DIEKTPOJIU3 bubmorexa LIOK
pacIuIaBOB U PACTBOPOB COJIEH KaK OJUH U3 https://m.edsoo.ru/00adbac6
croco0O0B TOJIYYCHHS] METAJIOB.

- BBIYHCIIEHNS 110 YPABHEHHAM DJIEKTPOJIN3A bubnmorexa LIOK
pacIuIaBoOB U PaCTBOPOB BEIIECTB https://m.edsoo.ru/00adb59e

bu6moreka [IOK

72 TToHaTHE O KOPPO3UM METAILIOB

pp https://m.edso0.ru/00adb6b6
Brraumcnenns cocraBa cMeceit ¢

23 UCIIONIb30BAHMEM PELIEHUS CHCTEM bubnmorexa LIOK
ypaBHEHUN. Pa3nnuHble TUIIBI BBIYUCICHUI https://m.edsoo.ru/00adb7e2
110 YPaBHEHUSIM XUMHYECKHX PEaKIIUM

bu6moreka [IOK
74 Mertamnel A-rpymnm. [lenoynbsie MeTaaab
pyn. 1L https://m.edsoo.ru/00adbac6
Haxoxnenue B mpupoae. CBoiicTBa Bu6miorexa IIOK

75 €JIOYHBIX MeTaIOB. OKCUIBI U
Hl A https://m.edsoo.ru/00adb59e
TUAPOKCHIBI HATPHS M KaJTHS
[lemouyHO3eMEIbHBIC METALIEI. Bu6miorexa [[OK

76 Bakneiimme coeTMHEHNS KalIbLHA,

. A H https://m.edso0.ru/00adb6b6
CBOMCTBA, TPUMEHEHHUE
77 JXécTkocTh BOIBI M CIIOCOOBI €8 Bubmmorexa [IOK

YCTpaHEHHUS

https://m.edsoo.ru/00adb7e2
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IIpakTnueckas padora Ne 8 mo teme

bubnuoreka [IOK

78 «/KécTroCTh BOBI M METOABI €€
8 A https://m.edsoo.ru/00adbac6
yCTpaHEeHUs»
bu6mmoreka [IOK
79 AJIIOMUHHI, €ro CTPOSHMUE U CBOICTBA.
P https://m.edsoo.ru/00adb59%
80 AmoTepHBIE CBOMCTBA OKCUIA B brbmotexa LIOK
TUAPOKCHUIA ATFOMUHHUS https://m.edsoo.ru/00adb6b6
81 OO6m1as XapaKTepUCTHKA META/LIOB b- bubmiorexa LHOK
rpym (MoOGOYHBIX MOATPYIIM) https://m.edsoo.ru/00adb7e2
[TepBoHaYaTBHBIE TIPEICTABICHUS O
KOMIIJICKCHBIX COSMHCHHSIX. Meb 1
82 cepe6po. [pencrapiaeHns 06 aMMHUAYHBIX bubmmoreka [IOK
KoMILIeKcax cepedpa u meau. L{uHk. https://m.edsoo.ru/00adbac6
AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUA IUHKA
83 JKenes3o u ero cTpoeHue U CBOMCTBA. bubmorexa [IOK
UyryH u cTajib — CILJIaBbI XKele3a https://m.edsoo.ru/00adb59e
a4 Oxcuibl, THAPOKCHABI M cosn xkenesa (11) bubnmorexa LIOK
u xenesa (1) https://m.edsoo.ru/00adb6b6
IIpakTHyeckas padora Ne 9. Pemienne
85 IKCIEPHMEHTAJILHBIX 3224 110 TeMe Bubnmorexa [IOK
«BaskHeilimme MeTaIbl U X https://m.edsoo.ru/00adb7e2
CoeUHEeHHUD)
Brruncnenus cocraBa cmeceii ¢ Bu6mioreka [IOK
86 WCIOJIb30BAHUEM PELICHUS CHCTEM

yYpaBHEHUH

https://m.edsoo.ru/00adbac6
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Paznuuuble THITBI BEIYUCICHUN IO

bubnuoreka [IOK

87
YPaBHEHUSIM XUMUYECKHUX PEAKLUN https://m.edsoo.ru/00adb59e
KonTpoabHnas padora Ne 4 o reme

88 «BazkHelilme MeTaLIbI H UX

COCAUHECHU S

Paznen 4. Xumus u okpyxkaionias cpeaa (2 yaca)

89

AHanu3 KOHTPOJIbHOM pabOTHI 110 TEMeE

«Baxuenme MeTajUIbl U UX COCTUHEHUS.

Be3omacHoe ncnop30BaHNEe BENIECTB U
XMMHMUYECKUX peakluii B ObiTy. HoBBIE
MaTepHuaibl U TEXHOJOTHH. [IpuHuUIBI
«3€NIEHON XUMUM

bu6moreka [IOK
https://m.edsoo.ru/00adbac6

90

XUMUS U 3J0pOBbE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH CPEJIbl.
[TonsiTue 0 MpeAenbHO AOMYCTUMOM
koHneHTparmu Bemects (I1JIK).
DKOJIOTHYECKHE TIPOOIIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMH yTJIepoia, a30Ta, CEPHI,
TSOKEJIBIX MeTauIoB. PoJIb XUMUM B
pEIIeHUHN FKOJIOTHYECKUX MPOOIIeM

bu6moreka [IOK
https://m.edsoo.ru/00adb59e

Pa3pnen 5. O000menne 3nanuii (8 yacos + 4 yaca peseps)

91

O60061menue 3HaHuM 3a Kypc 9 kiacca.
ITepuoauueckuii 3akoH u Ileproauueckas
CHCTEMA XMMHYECKHUX DJIEMEHTOB B CBETE
TEOpUHU CTPOCHHs aTomMa. Buipl
XUMHYECKUX CBA3EH

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2
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92

O06o0uienne 3HaHuM 3a Kypc 9 kiacca.
XUMHYECKHE CBOMCTBA OKCHJIOB,
OCHOBAHMH, KUCJIOT 1 COJICH.

bubnuoreka [IOK
https://m.edsoo.ru/00adbac6

93

O06o0mIeHne 3HaHUH 3a Kypc 9 Kiacca.
XHUMHUYECKUE CBOMCTBA METAJUIOB U
HEMETAJJIOB

bu6mmoreka [{OK
https://m.edsoo.ru/00adb59e

94

O6oOmenue 3HaHM 3a Kypc 9 Kiacca.
CBolicTBa KHCJIOT, OCHOBAHHH M COJIEH B
cBETE MIPEeACTABICHUI 00
3IEKTPOJIUTHYECKON auccouuannu. MoHHbIe
ypaBHEHUS

bu6moteka [IOK
https://m.edsoo.ru/00adb6b6

95

IIpakTuyeckas padora Ne 10. Perienue
JKCIePUMEHTAIBLHBIX 32124 110 TeMe
«XUMHYeCKHE peakIum)

bu6moreka [IOK
https://m.edsoo.ru/00adb7e2

96

IIpakTuyeckas padora Ne 11. Pemenne
IKCIePUMEHTAIBLHBIX 32124 110 TeMe
«MeTaJu1bl, HEeMeTAJLJIbI U HX
coeUHEeHHUsD)

bu6moreka [IOK
https://m.edsoo.ru/00adbac6

97

Hrorossbiii Tect B popmare 'UA 3a
Kypc 9 kiacca.

98

Amnanu3s utoroBoro tecra B popmare ['MA
3a Kypc 9 knacca.

99

PesepBHbIil ypok

100

PesepBHbIil ypok

101

PesepBHBIN ypOK

102

PesepBHBbIN ypok

[ I = I =N

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102
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YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

VueOnuk: Ky3nenosa H.E. Xumumsa: 8 xmacc: ydyeOHUK JUIsl  ydaluxcs
obmieoOpazoBarenbHbIX yapexacauii / Kysnenosa H.E., Tutoa .M., I'apa H.H., — 8-¢ u3n.

crepeotun — Mockaa: IIpocsemienue, 2021.

3aayHMK 10 XUMUU: 8 KJacc: (U1 yJaluxcst 001eo0pa3oBaTeIbHbIX OpraHU3alui)

/ H.E. Ky3nenosa, A.H. JIéBkun. — M.: [Ipocemnienne, 2021. — 128 c.

VueOnuk: Kysnenosa H.E. Xwmusa: 9 xmacc: yd4eOHUK Ans  ydamiumxcs
obmieo0pazoBarenbHBIX yuapexaenuii / Kysnernosa H.E., Turosa 1.M., I'apa H.H., — 8-¢ u31.,

crepeotun — Mockga: [IpocBemmenne, 2022.

3amauyHuK 1o XuMuu: 9 kiace: (A ydamuxcst 0011eo0opa3oBaTeNbHBIX OpraHU3alHii)

/ H.E. Ky3nenoBa, A.H. JIéskun. — M.: [Ipoceemienne, 2021. — 128 c.

METOIUYECKHUE MATEPHAJIbI JIJISA YYUTEJIA

Meroaudeckoe nocodue. 8, 9 kimaccel. ABTophl: AxmetoB M.A., I'apa H.H.
Metonudeckoe nocodue s yuurtens. OegepanbHas padoyas mporpamma 1no XuMUu

OCHOBHOTO 00111eT0 0Opa3zoBanus (yriyoJeHHbIH ypoBeHb) — MockBa. — 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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