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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOrO 00mIero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepabHON padodeii IporpaMMbl BOCITUTAHUS
U C y4€TOM KOHICIHIIMKM TMPEeNoJaBaHusl YydyeOHOro rmpeamera «XuMHUs» B
oOpasoBaTebHbIX opranu3amnusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuU Ha€T TPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
OoOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMU y4eOHOTO
MpeIMETa, YCTaHABIIMBAET o0s13aTeNIbHOE peAMETHOE CoJIepKaHue,
MpeayCcMaTpPUBAET paCIpeeleHUe €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
paszenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACISET KOJUYECTBEHHBIE U
Ka4eCTBEHHBIC XapaKTEPUCTUKH COZEpKaAHMUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh  U3YUYEHHUS] XUMHUU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuxcs, ONpeaesisieT BO3MOXXHOCTH IpeaMera s
peanu3anuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TaKke TPeOOBAaHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeAMETa U OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEILHOW JEATCIbHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep>KaHMS.

3HaHUWE XUMHHU CIY>XUT OCHOBOM it (OPMUPOBAHHUS MHUPOBO33PEHUS
oOyyJaromerocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM EIWHCTBE MHUpPA, BAXKHYIO
pOJib UTPatOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
DHEPTUU M 00 HBONIONUU BEIIECCTB B MPUPOJE, O MyTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BHTHS UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, IPOOJIEM 31paBOOXPaHEHHS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTUS |
dbopMHpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 0011eH U PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4arommxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIeSTEIbHOCTH,
HKCHEPUMEHTAIIbHBIX M HCCJIEI0BATENbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOU NESITEHLHOCTH;

3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINLIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIsIIa HA €UHCTBO MPUPOABI M YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYUYHOU IPAaMOTHOCTH O0YYaIOIIUXCS,;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HbIM 3HAHMSIM, K IPUPO/IE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3oBaHue 00Yy4aIOIIUXCSl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
COJIepKaHMsI  y4yeOHOTO  MpeaMeTa, KOTOPBhIM  SIBISETCS  IMEJaroruuyecKu
alalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUH Ha ONpeAeNEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUN
OPraHNYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuto. CoaepkaHue CKIAJbIBAETCA U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMUITY
MOCJICIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKHX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHH aTOMa U XUMUYECKOMW CBSI3H;

— TpEeACTaBICHUN 00 AIEKTPOJIUTUYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIICIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyTrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS U POTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHECHUS U TTOJTYUYEHUS U3Y4aeMbIX
BEIIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS O XUMHUUYECKOW COCTABIIAIOLIECH HAYYHOM KapTUHBI MHUpPA B JIOTHKE
€€ CUCTEMHOM NTPUPO/bI, IECHHOCTHOI'O OTHOIIICHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAaHHS B Hayke. M3ydeHne XWMHUM NPOUCXOAMUT C MPUBICUYCHUEM 3HAHWUW W3
paHee M3yYEeHHBIX YUEOHBIX mpeameToB: «Oxpyxkaromuii Mupy, «buomnorus. 5—7
Kiacce» U «dusuka. 7 Kinacey.

[Ipy wu3yuyeHUM XUMHH TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 00JIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
JIESITEILHOCTH YEJI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a7a4a
y4eOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMbl XUMUUYECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, TOHITHI, 3aKOHOB M TEOPETUUECKUX MOJTOKEHUN, JOCTYITHBIX
000011IeHnlT MHPOBO33PEHUECKOTO XapakTepa, si3bIKa HAayKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPHU U3YUCHUHU BEIIECTB U XUMHUYCCKUX PEAKIUH, B
(GbopMHpPOBAHNUY U PA3BUTUU MO3HABATEIHHBIX YMEHHUIA U MX IPUMEHEHUH B Y4eOHO-
MO3HABATENLHON M Y4eOHO-UCCIIEN0BATEIHCKON JIEATETLHOCTH, OCBOCHUH TPABHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipn M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHUs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1T, KaK:

— (dopmupoBaHHe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aTalTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4ecKoe MpuoOIleHue
oOyyJarommxcsi K CaMOCTOSATENIbHOW TO3HABATEIbHON JIESITEIHbHOCTH, HAayYHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIoBU, CITOCOOCTBYIOIMIUX MTPUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIONINX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATBHOW W  €CTeCTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSCHATH W OILICHUBATh SBJICHUS
OKPYIKaloIero MHpa, WCIOJIb3yS 3HAHUS W ONBIT, MOJYYCHHBIC MPU H3YYCHUHU
XUMUH, TPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B TOBCETHEBHOW KU3HU U TPYIOBOU
e TENHHOCTH;

— ¢opMmupoBaHHEe Yy OOyYaOMMXCA TYMAHUCTHYECCKUX OTHOIICHUMA,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYCCKU
1€JeCO00pa3HOro TMOBEIEHUA B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEIBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(dUIIS M HAMPABIEHHOCTH NaJbHEHIIIETO
oOyueHus.

OO1ee Yrco 4acoB, OTBEAEHHBIX JJIsl U3YUYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmero obpa3oBanus, coctabiser 136 dacoB: B 8 kimacce — 68 vyacoB (2 yaca B
Heeno), B 9 kinacce — 68 gacoB (2 Jaca B HEJIEHIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tema m BemectBa. PU3NYECKUE CBOMCTBA BEHMIECTB. ATPEraTHOE COCTOSIHUE
BeniecTB. [loHATHE O MeTOmax MO3HAaHWS B XMMHUU. YHCTHIE BEIIECTBA U CMECH.
Crioco0nI pa3jeneHus: cMeceil.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CUMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas hopmyiia. BaaeHTHOCT, aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Mmacca. MaccoBast 10JIs1 XMMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KommuecTBo BemiectBa. Mosib. MosnsipHast Mmacca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHHI[ BemlectBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCIUHCHUM.

DOU3NYECKUE U XUMUYECKHE SBJICHUS. XUMHYECKasi peakuus U €€ MpU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEeaKIui (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHs], OOMEHA).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYJI0M, IIpaBUjaMH pabOTHl B Ja0OpaTOPUU H
npuéMamMu oOpaleHus ¢ J1abopaToOpHbBIM 000PYyJAOBaHUEM, U3YUCHUE U OMHCAHUE
(dbu3MYeCKUX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HAOJI0JACHUE
buznyeckux (IJIaBJICHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAIMSI BOJBI) U XUMHUYECKUX (TOPEHHE CBEUU, MPOKATMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE MeJa C KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapwusi, pa3ioKeHHE THIPOKCUIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM cos meau (1),
U3YyUYeHHE CIOCOOOB pa3eieHUs] CMECEH: C MOMOIIbI MarHuTta, (puibTPOBaHUE,
BBITIApYBaHUE, JUCTUUIAINS, XpoMaTorpadus, mpoBeecHNe OYUCTKH ITOBAPEHHON
COJIM, HAONIOJIEHHWE W  ONHWCaHWuEe  pe3yJIbTAaTOB  IPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHHE MOJIEJIE MOJEKYJ
(ILIapoCTEepKHEBBIX).

BaxHeilune npeacTaBUTe I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 35eMEHT U mpocToe
BemecTBO. HaxokneHue kucimopoga B TpUpoje, (GU3MUYECKHE W XUMUYECKHE
cBoiictBa (peaknuu ropeHus). Oxcuapl. Ilpumenenuwe kuciopoga. CrocoObl
MOJIy4YEeHHUs] KHCJIOpOJa B Ja0OpaTopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
KHCIIopoza B ipupoae. O30H — aTOTpoIHas MOAU(PUKAIIHS KUCIOPO/IA.



TennoBolr 3(p(}eKT XUMHUYECKOW peakuuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUe
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpupoJe,
dbu3nYecKre 1 XUMUYECKHUE CBONCTBA, MPUMEHEHHE, CITOCOObI moydeHust. Kuciotsl
Y COJIH.

Mosnsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMHUUYECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOAbl. Boma kak pacTtBopuTenb. PacTBOphI.
HacpilieHHbIe M HEHACBIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEWIECTB B BOJE.
MaccoBas 1075 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAaHUSI.
Ponb pacTBOpOB B mpupoie U B KU3HU 4YeiioBeKa. KpyroBopoT BoAbl B MPUPOJIE.
3arps3HeHue NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHuit. Oxcunbl. Kimaccuduxanuys
OKCUJIOB:  cosieoOpa3yroniue  (OCHOBHBbIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosneoOpazyronme. Homenknatypa oxcuaoB. Pu3MyecKMe U XHUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHnue okcuaos.

OcHoBanus. Krmaccudukanmst ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE UM XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciotT. duszndeckue u
XUMHYECKHE cBoMcTBa KucaoT. Pang axtmBHocTm MertamioB H. H. Bbekerona.
[lonydenue KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJICH.
[Tosyuenue cosnen.

['eHeTnyeckas CBs3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEJECIICHUE COECPKAHUs KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBONCTB KHUCJIOPOJa, HaOII0JeHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropeHus (oxapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB U OTIHCaHUE
WX CBOMCTB, MOJy4YeHUE, COOMpaHHE, paClO3HABAHUE U U3YUYEHHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bojopoaa ¢ okcuaom meau (1) (BoamoxuHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOEHUE 00Pa3II0B BEIIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH PAcCTBOPEHHS BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C OMPENECIEHHOW MAaCCOBOM JOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METa/lIaMH (HATPUEM H
KaJIbllueM) (BO3MOKHO UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIEAOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHUS
OKpAaCK{ MHJIMKATOPOB B PACTBOPaxX KUCIOT U IIEJI0UYEH, U3yUEHUE B3AUMOIAECHCTBUS



okcuna meau () ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT ¢ METaUlaMH, peakiui
HEUTpAIN3ALMHU, TOJYYECHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTajula APYTUM U3 PacTBOPA COJIY, PEUICHUE YKCIEPUMEHTAIBHBIX 3a/]1a4 I10 TEME
«BaxHeiilne K1accbl HEOPraHUYECKUX COCTUHEHUIN.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemeHTOoB /. W. MenpgesneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBAA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUu

[lepBbie TOMBITKM KIACCU(DHUKAIIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHBbIE M IIEI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). JIEMEHThI, KOTOpPbIe 00pa3yroT aM(OTEPHbIE OKCHUIbI
Y TUJPOKCUBI.

[lepnonnueckuit 3akoH. [lepuognueckas cucteMa XMMHYECKHUX 3JIEMEHTOB [1.
N. Menneneena. Kopotkonepuoanas u jyimuHHONepruoaHas popmel [lepuonnueckoi
cucteMbl xumudeckux syemeHToB J[. M. MenaeneeBa. Ilepuonbl W Tpymiibl.
DU3NYECKUN CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYHIILI JJIEMEHTA.

Crtpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuognueckoir cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosuoxeHuro B [lepuoanueckoit cucreme /1. . Mennaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPYyNIIaM U MEPUOIaM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaK/IaHMH.

Xumudeckass CBs3b. KoBasieHTHast (MOJIApHAsT YW HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusd. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Tponiecchbl OKUCIEHUSI U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumenm:

M3yueHHEe OO0pa3lloB BEHIECTB METANIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA IHUHKA C PacTBOpaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropenue, peakiyu pa3ioKeHUs, COETUHEHNUSA).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M MNpU M3YUYCHUM XUMHM B 8 Kjacce
OCYILIECTBIISIETCS 4YE€pPEe3 MHCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO0mue ecTeCTBEHHO--HAYUHbIE MOHATHS: HAyYHBIM (pakT, rUrnoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusuka: Matepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKHUM 3aps]l, BEIIECTBO, TEJO, O00BEM,
arperaTHoOe COCTOSIHME BEIIeCTBa, Tra3, (U3WYECKUE BEIMYMHBI, €IUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
VCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas peaKUus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KNS, KAJBLUS U UX COCTUHEHUI
B COOTBETCTBMU C TIOJOKEHHEM »JJEeMEHTOB B llepuomnueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PEUIETKH U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukanys u HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEWIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMAYeCKUX peakiuii Mo pa3aTuyHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(DQeKTy, Mo
M3MEHEHUIO CTENEHEeW OKMCIICHUS! XUMUYECKUX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKHE
YpaBHEHHUS.

[loHsiTue 0 CKOpOCTHM XUMHUYECKOM peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTreHHBIX M IeTepPOTEHHBIX
peakuusax. [londarue o karanmse. [loHsaTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJO0KEHHE XUMHUYECKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  DJIEKTPOHHBIM  OasiaHC
OKHCIIUTENbHO-BOCCTAHOBUTENIBHON ~ pEaKIHH. CocraBieHue  ypaBHEHUU

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIOJIb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus ANEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEXJIEKTPOJIUTHI.
Kartnonsl, aHnoHbl. MeXaHW3M IHMCCOLMALMU BEIIECTB C Pa3JIWYHBIMU BHUIAMU
xuMHuueckoil csizu. CreneHs aucconuanuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHL.

Peakiiuu noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHUS peakiuil. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTHUECKON TUCCOLUALUY.
KauectBeHHbIE peakiuy Ha MOHBI. [IoHATHE O THIpONIM3E conel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIMYECKUX PELIETOK HEOPraHWYECKUX
BEILIECTB — METAJJIOB W HEMeTaoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JCHCTBHUS  pa3iMYHBIX  (PAKTOPOB, HCCIEIOBAHHE  DIIEKTPOIPOBOJHOCTHU
pPacTBOPOB BELIECTB, ITPOLIECCA AUCCOLMALIMM KUCIIOT, IIEJI0OUEH U cosiel (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEO MATEPHAIIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHMs] peaklui HWOHHOro obmeHa (oOpa3oBaHuE OcCalKa,
BbIJIEJICHHE Ta3a, OOpa30oBaHHWE BOJbI), OIBITOB, WJUTIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil (FOpEeHUe, peakluu pas3lIoKeHUs,
COCIIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  I[OMOIIbIO
KA4ECTBEHHBIX PEAKLIUM HA UOHBI, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTayibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE cTeneHn okucieHus. CTpoeHue W (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMUUYECKUE CBOMCTBA HA ITPUMEpPE XJIopa (B3aUMOIENCTBUE
C MeTajllaMH, HeMeTaJJlaMH, Lienoyamu). XiaopoBoaopod. CossiHas KHUCIOTa,
XMMHUYECKUE CBOWCTBA, IIOJlydeHUE, NpuMeHeHue. [JlelictBue xJjiopa |
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaxkHeNIne XJI0pUAbl U UX HAXOXKICHHUE B
IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue U (pusmyeckue CBOICTBA
IPOCTBIX BEUIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3UUYECKUE U
XUMUYECKHe CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTta, GU3n4ecKue U XUMUYECKHE CBOMCTBA (00IIHe KaK MPeCTaBUTENS
KJlacca KUCJIOT U crnenuduyeckue). XUMHUUYECKUE PEeakinu, JeKallue B OCHOBE
MPOMBIIUIEHHOTO CcHoco0a MOJy4YeHus CepHOW Kuciotbl. [IpuMeHeHue cepHoO
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAaYECTBEHHAs peaklus Ha CyJb(aT-HOH.
Haxoxnenue cepbel m €€ COeAMHEHUN B NpUpojae. XUMHUYECKOE 3arpsi3HCHUE
OKpY>Kalollel Cpelbl COCTUHEHUSMHU Cepbl (KUCIOTHBIC MOXKIU, 3arps3HEHUE
BO3/IyXa U BOJOEMOB), CITIOCOOBI €ro MpeI0TBPAICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
bu3nueckre 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHUaK, €ro
bu3nUecKrue U XUMUYECKHUE CBOMCTBA, MOJydeHne U mpuMeHeHue. Coiau aMMOHus,
ux (pU3nyYecKue U XUMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJMydYeHHe, (QU3NMYECKUE U XUMHUYCCKUE
cBOMcTBa (0OIIME KaK TMPEICTABUTENsl Kjacca KUCIOT U crnenuduueckue).
Hcnonp30BaHre HUTPATOB U COJIEW aMMOHHMSI B KQUECTBE MUHEPAIbHBIX yA00pEHUH.
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COEIUHEHUSIMH a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3JyXa, MOYBBl M BOJOEMOB). Docdop, amIoTpOmHbIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHas kuciora, QU3NICCKUE U XUMHUYCCKHUE CBOKMCTBa, IMOJydYCHUE.
Hcnonp3oBanue (hochaTtoB B kKauecTBe MUHEPATBHBIX YI00PEHUH.

O6mas xapaktepuctuka 3mneMeHToB |VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, AJTIOTPOITHbIE MOIU(PUKAIUH,
pacnpocTpaHeHue B Tpupoje, Pu3ndeckne U XUMUIECKUE CBOMCTBA. AJICOPOITHSI.
Kpyrosopor yrinepona B mnpupoae. Oxkcuabpl yriepona, ux (U3HMYECKUE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKHUBBbIE OpPraHuW3Mbl, I[OJy4Y€HUE U
NpUMEHEHHEe. DKOJOTMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
runoTe3a TI00aNbHOIO MOTEIUICHUS KIMMara, MapHUKOBBIM 3¢ dexT. YronbHas
KUCJIOTa U €€ CONii, UX (PU3MUecKue U XUMHUYECKHE CBOMCTBA, MOJyY€HUE U
npuMenenue. KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCyCHas KUCIIOTa).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 GMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpax, Oelkax, yriieBojax — U ux
poJIM B OKM3HM 4YeloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢usumyeckue W XHUMHYECKUE CBONCTBa, TOJIyYEHUE U
npuMenenue. CoeuHeHust KpeMHus B mpupoe. OO1iue npeacTaBieHus: 00 OKCHUJIE
kpemaus (IV) u xpemaueBor kucioTe. CHIMKATHI, UX MCIOJBb30BaHKHE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHelme cTpouTeNbHble MaTepualibl: KEpamMHuKa, CTEKIIO,
IEMEeHT, OeToH, xkene300eToH. I[lpobiembl 0€30macHOrO0  MCIOIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumMenm:

U3y4YeHUEe 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUIA-UOHBI U HAOIIOCHUE TTPU3HAKOB



WX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
raJIOTEHOB M WX COEJUHEHH (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTEHUIOB), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUSIMU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0/IeHHE TIpoliecca 00YTIIMBaHUS caxapa Moj JeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHO KUCIIOTHI, U3yYE€HUE XUMUIECKIX CBOICTB pa30aBICHHON CEPHOM KUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHON PEaKIUM Ha CyJib(aT-uoH U HAOII0JICHHE MpU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (DU3UYECKMMHU CBOWCTBaAMHU a30Ta, dochopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHNE BUICOMATEPUAIIOB), 00pa3iaMu a30THBIX
u ¢GochopHbIX yaoOpeHui, NmojyyeHue, cooOupanue, paclio3HaBaHUE U U3YUYEHUE
CBOWCTB aMMMaKa, IMPOBEIACHHUE KAYECTBEHHBIX PEAKIIMHA HAa HOH aMMOHUS U
dbochaT-noH W W3yUYEHHWE TPU3HAKOB WX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHILICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXXHO HCIIOJIb30BaHUE
BHUJIECOMATEPUAIIOB), M3YYEHUE MOJIENEH KPUCTAUIMYECKUX PEETOK anmasa,
rpaduta, QysuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMKU pacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE M U3YUYEHUE CBOWCTB YTJIEKHUCIIOTO ra3a, MpOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3yYEHHUE MPU3HAKOB HX
IIPOTEKAHUsI, O3HAKOMJIEHHE C NPOAYKUMENH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEelIeHNE SKCIEPUMEHTAIBHBIX 3a7ad MO TeMme «BakHeillne HeMeTallbl U X
COEIMHECHUSD.

MeTaJLibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX PJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux TnonoxeHusa B llepuomnueckor cucreMe XUMUYECKUX dieMeHToB [, .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtaminmyeckas CBS3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAss  PEIIETKA.  JJNEKTPOXUMHUYECKUH  pAX
HaMpsHKEeHUH MeTauoB. OU3NYECKre U XUMHUYECKHUE CBOWMCTBa MeTayioB. Obmue
CrocoObl TONydeHus: MeTayioB. [loHATHE O KOpPPO3WU METAIOB, OCHOBHBIE
CroCcoOBbI 3aTUTHI UX OT KOppo3uu. CruiaBsl (CTajlb, YyTYH, JIOPATIOMUHUN, OpoH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH.

[Ilenounsie MeTamabl: noynoxkeHue B Ilepuoanyeckoil cucreMe XMMHUYECKHUX
sanemeHnToB JI. 1. MeHaeneeBa, CTpOCHUME MX aTOMOB, HaXxOXKJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUuasl u
TUAPOKCUABl HATpusl W Kauus. lIpuMeHeHHe IIeNOYHBIX METAuIOB M HX
COCJIMHEHUM.

[[lenoyno3eMenbHble METAJUIBI MAarHMi M KajblMH: IIOJIOXKEHHE B
[Tepnoanueckoit cucteMe xumudeckux 3yieMeHToB /. 1. MenaeneeBa, CTpoeHue UxX
aTOMOB, HAXOXJEHUE B Tpupojie. PU3NUECKNE U XUMUYECKHE CBOWCTBA MarHusi u



KaJibIusl. BaxkHeiime coeiuHeHust Kanblus (OKCU/I, TUPOKCU/T, coJin). ZKECTKOCTD
BOJIBI U CITIOCOOBI €€ yCTpaHEeHUSI.

AmoMuHU: TIosioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTroma, HaXOXAeHWE B mnpupojge. Dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AMQPOTEpPHBIE CBOMCTBA OKCHAA U TUIIPOKCU]IA
ATIOMUHHSL.

Kenezo: nonoxenue B [lepnoanueckoi cucreme XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToOMa, HAXOXKJIE€HUE B mnpupoae. Pusnyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M con xkene3a (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMH, M3y4Y€HHE PE3yJbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCUCTBUS OKCH[A
KaJIbIIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), IMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MATHUS, KAJIBIUS, AJIIOMUHUS, ITUHKa, skere3a (1)
u xenesa (), menu (Il), HaGmromeHne W ommcaHWe IPOIECCOB OKpAITWBAHUS
IUIaMEHU HWOHAMHM HaTpusl, Kaius MW Kaiblusg (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUA ATTFOMUHHUS U
TUAPOKCHIA LIMHKA, PEIICHUE 3KCIEPUMEHTAIBHBIX 33/1a4 N0 Teme «BaxHeuime
METAJJIbl K KX COETUHECHUS.

XUMHA M OKpPYKAKOLIasA cpeaa

BemecrBa u marepuansl B IOBCEIHEBHOW JKM3HM 4ellOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILECTB U XMMHMUYECKUX peakiuil B ObITy. [lepBas momoipb npu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HeHHE OKpyXarolled cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus BemecTB, nainee — [1/1K). Poias xumuu B pereHnn 3KoJI0ru4ecKux
npooeMm.

Xumuueckuii IKcnepumenm:

nu3ydeHue oO0pasioB MaTepuanoB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpU M3YUYCHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS. 4E€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIC TMOHSATHS: HAy4YHBIH (PakT, TUIMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KIacCU(PUKANMS, TEePUOANIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, W3MEPEHHE, MOJIeNb, SBIICHUE, ITAPHUKOBBIN
s PeKT, TeXHOIOTHS, MAaTEPHUAITHI.

dwu3nka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUICCKUI 3apsi, MIPOBOTHUKH,
NOJMYMPOBOIHUKH,  JUDICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTbD, KpUCTAITNYECKast
peméTka, CIiaBbl, (PU3NYECKUE BEIUYUHBI, €AUHUIIBI U3MEPEHMs, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocuHTe3, nbIXaHWe, OMocdepa, PKOCUCTEMA, MHUHEPATLHBIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIbI, TIOJIE3HbBIE
UCKOTIaeMble, TOIUTHBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO OOIIETO
oOpa30oBaHUs JOCTHTAIOTCS B XO0/¢ OOYy4YeHHS XMMHH B €IUHCTBE Y4YEOHOU W
BOCITUTATEJIHHON JCSATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
oOIIeCTBE TMpaBUJIaMd W HOPMaMH TIOBEIEHHUS M CIOCOOCTBYIOT IMpoIieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COHAIIA3AITUN 00yJaFOIIIHXCA.

JIn4HOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OpPHUEHTAMA U
paciIMpeHue onbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUS:

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUECKOMY
W HAyYHOMY HACJICIUI0, TIOHMMAHWs 3HAYCHUS XUMUYECKOW HAyKd B JKHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIME o
MEPEIOBBIX JTOCTKEHUSX W OTKPBITUSAX MHPOBOH M OTEUECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4yeOHO-HUCCIEAOBATENIbCKOM, TBOPYECKOM W JAPYTUX  BHJAAX
JeSTeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JAEATEIBHOCTH TIpH
BBITIOJITHCHUH YYCOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/ITaHUN YICOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOTIOHIMAHUIO
¥ B3aMMOIIOMOIIIY B ITPOLIECCE ITON YUEOHOU 1eITeNbHOCTH, TOTOBHOCTH OIICHUBATH
CBO¢ TMOBEJICHHE W TOCTYNKH CBOMX TOBapHINEH C TMO3UIMW HPABCTBECHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIICICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TIPEJICTABIICHUS O BEIIECTBE M XUMHUYECKOW PEaKIluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINE
OCHOBY I TTIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHs TMPUPOJBI, B3aMMOCBS3IX YEJIIOBEKa C
MIPUPOJTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATENILHBIE MOTHUBHI, HAMPABJICHHBIC HA MMOJTYYEHUE HOBBIX 3HAHWM 10
XUMHUH, HEOOXOJUMBIC NJI1 OOBSCHEHHS HAOJI0IaeMbIX IPOIECCOB U SIBJICHUH,
MO03HABATENIbHOM, MH(POPMAIMOHHON W YHUTATEIhCKON KYyJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl € Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEpPaTypou, JOCTYNMHBIMH TEXHUYECKUMHU CpPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYECHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM UM  HCCIIEIOBATEIbCKON
JIeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEIACTBUN U
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aIKOroJisd, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU KU3HU;

5) TpyA0BOr0o BOCIIHTAHUS:

HWHTEpEeC K MPAKTUIECKOMY M3YUYEHHUIO TpodecCuii U Tpyaa pa3IudHOro poja,
YBA)XXEHHUE K TPYJly U pe3yIbTaTaM TPYI0BOU JICSITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAHWUH 1O  XWMHH, OCO3HAaHHBIA  BBIOOP
WHMBUAYAJIBHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ YIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaIBHON eITSIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(EeCcCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K TPUPOE KaK HCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyUIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3/I0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3NYECKOMY U TICUXMYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTU COOJIOACHUS
MpaBuUJ 0€30MACHOTO MOBEJCHUSI P padOTE C BEIIECTBAMU, a TAK)KE B CUTYaLIUSIX,
YIPOXKAIOIMIUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOWIEH IPUPOJAHON CPEIOU, JJI MOBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHMUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTeW UX PEIICHHsS MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMbBIC IS
dbopMuUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIE IOHSTHS (3aKOH, TEOPUSl, TPUHIIHIIL,
runore3a, (axkt, cucTemMa, TMPOIECC, DIKCIEPUMEHT U JPYyroe.), KOTOpbhIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUU U3 3THX MPEIAMETOB (POPMHUPOBATH MPEJACTABICHUE O IEIOCTHOU



HAay4YHOU KapTUHE MHUpA, U YHUBEpCaAJIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE 00ECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XWMHYECKUX TMOHATHUU (BBIACIATh UX XapaKTEPHBIC
MpU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIL30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTNIEIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
yCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHbBIC, ACAYKTUBHbBIC, IO aHAJIOTHUH),
JIEJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHSITH B TIpPOIECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTaBICHUS —
XUMUYECKUH 3HaK (CHMMBOJ DJIEeMEHTa), XUMHUYeckas ¢GopMmylia M YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATHh CYILIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUM,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble ncciienoBarebcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyJIUpOBaTh 00OOIIEHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MPOJICTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABJICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIsIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEp)KaHUs, CIPaBOYHbIE
nmocobusi, pecypchbl HTepHeTa), KPUTHUECKH OIICHHWBATh IIPOTHBOPECUYHUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHATh PAa3JIUYHbIE METO/bl U 3aMPOCHl MPU MOUCKE U OTOOpE
uH(OpPMAIIUU W COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX MJI BBHITIOJHEHUS
y4eOHBIX W TO3HABATEIbHBIX 3a7]a4 ONMPEICIEHHOTO THIIA, TPUOOPETECHUE OMBITA B
00JaCTM  MCMOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOIB30BAHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMATBHYIO (opMy MpeAcTaBiIeHus HHPOpMaUd 1
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d  HECIOXXHBIMU CXEMaMH, JHarpamMmaMu,
apyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY;

yMEHHE UCIIOJIb30BaTh W AaHAIM3UPOBaTh B TIpolecce Yy4YeOHOW U
UCCJIeI0BATENbCKON JEATENbHOCTH MH(MOPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY>KAIOLIEH MNpUPOIHON
Cpelbl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIEe NelCTBHSA:

YMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ 1Uaiora U (Wiu) TUCKYCCUU) TIO CYIIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOMN
JEATEIbHOCTY B YCTHBIX M TMHCBMEHHBIX TEKCTax; JAeNaTb MPE3CHTALNIO
pPE3yIbTATOB BBHIMIOJHEHUS XUMHUYECKOTO JIKCIIepUMEHTa (71ab0paTOpHOTO OIBITA,
1ab0opaTopHOI pabOTHI MO KCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MO3HABATEIbHOM M MCCJEAOBATENbCKOW  JESITEIBHOCTH  MPU  PEUICHUU
BO3HMKAIOIIUX TPOOJEM Ha OCHOBE yuéTa OOIIUX WHTEPECOB M COTJIACOBAHUS
no3unui (00cyx aeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSITEIbHO ONPEAENATh LEIU NEATEIbHOCTH, IUIAHHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BBIOUPAaTh Hanbosee 3PpPeKTUBHBIE CITOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTABJISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM aITOPUTM JEUCTBUM MPU BBINOJHEHUH 3aJlaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3aJJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX PE3yNbTATOB 10 OCBOCHHUIO 00S3aTEIHHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepalibHOM pabodeil mporpaMMoHu,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAy4YHbIC 3HAHHS, YMEHUS U CIIOCOOBI



JneucTBul, crnenuduueckue g OpeAMETHOM obnactu  «XUMUS», BUJBI
JEATENBHOCTH 10  MOJYYEHHWI0 HOBOTO  3HAaHWS, €ro  HHTEPIPETALNH,
npeoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kj1acce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOHAst M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JI0JIsI XUMUYECKOTO AJIEeMEHTa B COEJUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKasl PEeaKIus, KiIacCU(MUKAIUs PEaKIuid: peaKiuu
COCAVMHEHUS, PEAKLUU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PEaKLUU
o0OMEHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOM A (EKT peakium,
SIPO aToMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTallb, paAnyC aToMa,
XUMHUYECKasl CBA3b, MOJISIPHAS M HETMOJIAPHAs KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, MOH, KATHOH, AaHHWOH, pacTBOP, MaccoBas [JOJs BeELIECTBA
(IpoueHTHasE KOHLIEHTpAIusi) B PacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
IPUMEHSTH 3TH NOHATHUS MPU ONTMCAHUM BEIIECTB U X MPEBPALLICHUI;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BELIECTB K ONPEACITEHHOMY KJIACCY COEAUHEHUW I10
dbopmynam, BHUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAasT M HOHHAas) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaThb cmbicia Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraipo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIuMuHy0 ¢opmy I[lepuonnueckoi
CUCTEMBbl XMMHMUYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OOJIbIlINE TEPUOMbI, COOTHOCUTH OOO3HAYEHMS, KOTOpPhIE HMEIOTCS B
tabmune «llepuognueckas cuctemMa XuMHYeckux diemeHToB J[. U
MeHzeneeBay ¢ YHCIOBBIMM XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi AApa, OOLIEE YNUCIIO AIEKTPOHOB U
pacupeseseHue ux Mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMeHTa 1o (opMmysie COEIUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU peakIuy;

MPUMEHSATH OCHOBHBIE ONEPALIUU MBICIIUTEILHOMN 1€ATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTeMaTH3aIuio, Kiaccudukaruio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI M3YUYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CJIEIOBATh MPABUIIAM MOJIB30BAaHUS XUMUUECKON MOCY 101 1 JIaOopaTOPHBIM
o0opyIoBaHUEM, a TaKXKe ImpaBuiIaM oOOpalleHHus C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMU TIO BBIMOJHEHUIO JIaDOPAaTOPHBIX
XUMHUYECKUX ONBITOB MO MNOJYUYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHUCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C ONpPENEIEHHON
MacCOBOM J10JIell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKHE JKCIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO MHIUKATOPOB (JIaKMYyC, (heHON(PTATICHH, METUIOPAHK

U ApyTHE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITIXCS YMEHUIA:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHMUYECKHUX IOHATHUN: XWMHUYECKHUU
JJIIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIUIOBOU 3(P(eKT
peakuuu, MOJb, MOJSIPHBI ~ 00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIEKTPOJIUTBI, JJIEKTPOJIUTUYECKAS] JUCCOLMALMS, PEaKUUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE PpEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, OKMCJICHUE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aM(oTepHOCTb, XUMHUYECKast CBSI3b (KoBaJyIeHTHaH, HMOHHas,
MeTaJUTHYECKast ), KpUCTAUTNYECKasl PEIIETKA, KOPPO3HS METAJIJIOB, CILJIABbI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeaeiabHO JOMyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSATH 3TH MOHATHUS NP OMTMCAHUHU BEIIECTB U UX IIPEBPAIICHHUIT;
HCIIOJB30BaTh XHMHYECKYIO CHMBOJIMKY JUJII COCTaBJICHUS (HOpMyIl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUK;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OmpeNeEHHOMY KJacCy CO€IMHEHUN 1o (opmyiiaM, BHJ XUMHUYECKOU
CBsi3W  (KOBaJICHTHAs, WOHHAS, MeETaUIM4YeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PELIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAHMWE: OINHUChIBATh W XapaKTePU30BaTh
Tabauuynyto (Gopmy Ilepuogudeckoid CHUCTEMBbI XMUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE HMEIOTCS B IIEPUOANICCKOMN TabINIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U
3apsii  sAjapa, oOllee 4YUCI0 DSJIEKTPOHOB U paclpejesieHue uxX Io
AJEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M HUX COCAMHECHHUN B Mpejaenax MayblX NEPUOI0B U
IJIaBHBIX MOJATPYMI C YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI, HEOPraHUUECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3G (EeKTy, MO MU3MEHEHHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHCIU(DUUCCKHE XUMHYECKHC
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TOATBEPKIAsd OIMUCAHUE
MpUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUK;

COCTaBJISITh YPABHEHMUS DJCKTPOJMTHUYECKON JTHUCCOIMALIMM  KHUCJIOT,
IIEJI0YEH U COJIEH, MOJIHbIE U COKPAIIEHHBIC YPAaBHEHUS PEAKIIMA MOHHOTO



oOMeHa, YypaBHEHHMS pEaKkiuid, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU Pa3INYHBIX KJIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHYECKHX IMPEBPALICHUI B pa3IUYHBIX
YCIIOBUSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO0 (opMyjie COEIUHEHMUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHAYECKON PEAKLINH;

cOOJII0aTh MPaBHJIa TIOJIB30BAHUS XUMUYECKOM MOCY 101 U J1abOpaTOPHBIM
o0opynoBaHuEM, a Tak)Ke TMpaBuia OOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIMSIMH IO BBIMOJHEHUIO JIa0OPATOPHBIX
XUMHYECKHUX OTIBITOB MO TIOTYUYEHHUIO K COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucIoro ras3a);

MIPOBOJIUTH PEAKITUH, MTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB PA3ITUYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM MyTEM XJOPUI-, OpOMHI-, UOIUMI-,
kapOonat-, docdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OTNIEPAllU MBICTUTEIbHON ACSITENbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHHE IPUYNHHO-
CJIEJICTBEHHBIX CBSI3€M — NJIsi U3yYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peaxiuii, €CTeCTBEHHO-HAy4YHbIE METOJAbl TMO3HaHUS — HAOIIOEHUE,
U3MEPEHHE, MOACIIUPOBAHUE, SKCIIEPUMEHT (peaabHbIi U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Konu4yecTBo 4yacos
Ne HaunmenoBanue pa3ienoB u DJIeKTPOHHBIe (HU(POBbIE)
KonTtpoibHbIe IIpakTH4eckue
n/n TeM NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI padoThbI
Paspnen 1. IlepBoHayanbHbIe XUMUYECKHE TIOHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' IIPAKTUYECKOU JECATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
BemecTBa 1 xXuMu4deckue bu6mmoreka [IOK
1.2 15 1
peakuuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nes 2. BakHeiimne npeAcTaBUTeI M HEOPraHUYECKHX BelleCTB

51 Boznyx. Kucnopon. Ilonsitue 6 bubnuorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kuciorax 8 1 bubnuorexa LIOK
U COJIAIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonstue 06 5 1 1 bubmmoreka [IOK
OCHOBaHMSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepuognuecknii 3axon u [lepuoguyeckasi cucrema xumnuecknx 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB.
XumMuyeckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBUTEILHbIE PEAKIIUN


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

[lepronnueckuii 3aKOH U
Ilepuoanueckas cucrema

3.1 XUMHIecKux daeMenToB Jl. U.
Mennene-eBa. CTpoeHue
aToma

XUMHYECKas CBA3b.
3.2 OKHUCIITUTEIILHO-
BOCCTAHOBUTEIbHBIC PEAKIIUU

Uroro no pazpeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB u TeM uudpoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BenmecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybnaeHue 3HaHUN 5 1 bu6muoreka [IOK
' OCHOBHBIX pa3elioB Kypca 8 Kjiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6muoreka [{IOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLIMALIMS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B paCTBOpPax https://m.edsoo.ru/7f41a636
Uroro no pazpeny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
51 OO6mias XxapakTepucTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorens https://m.edsoo0.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubmmorexa [JOK
' PymHet. -€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' FPYIHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 sneMeHToB |VA-rpynmnel. Yroepon u 8 1 2 bubnmorexa LIOK
' ) PYIHEL >TIEP https://m.eds00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro mo paszneny 25



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

Paznen 3. MeraJLiibl 1 X cOeIMHEHUS

N bubmmoreka [JOK
31 Obmpte CBoHCTBA METAIIOB 4 https://m.edso0.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxkueiimme MeTauisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazaeny 20
Paznen 4. Xumus U oKpy:Kamomas cpeaa
4.1 B B JKH3HU YeJIOBEKA 3 bubnnorexa LIOK
' CHICCTBA T MATCPHATH " https://m.eds00.ru/741a636
Utoro mo pazneny 3
P 3 bubmoreka [JOK
SSEPBHOE BPEMA https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68


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

HNOYPOYHOE INTAHUPOBAHHUE
8 KUIACC

Ne

o/ Tema ypoxka

[Ipenmer xumuu. Pons xumuu B
JKU3HU YenoBeka. Tena u BemecTBa
[TonsiTue 0 MeToAaX MO3HAHUS B
XUMHH

[Ipaxtuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUn U MPUEMBI
oOparieHus ¢ J1abopaTopHBIM
000pyI0BaHUEM»

Yucrtsle BemecTBa U cMecu. CrocoOsl
pa3zaeneHust cMecen

[IpakTrueckas pabota No 2

5 «Pa3nenenue cmeceii (Ha mpumepe
OUYNCTKHU IIOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIbI

XUMHYECKUE DIIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHNYCCKHX 3JICMCHTOB

8 HpOCTHe " CJIOKHBIC BEIICCTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoTsbI

Jara
U3yYeHUs

JIeKTPOHHbIE
uugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

but6moreka [JOK
https://m.edsoo.ru/ff0d210c

bubmoreka [JOK
https://m.edsoo.ru/ff0d227e

bubnunoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubnuoreka [JOK
https://m.edsoo.ru/ff0d26ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢c
but6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8
but6mmoreka [{JOK
https://m.edsoo.ru/ff0d2a6c¢c

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubnunoreka [JOK
10 X .B
umrieckas opmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JICMCHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. bubnmnoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHAYECKOTO but6mmoreka [IOK
3JIEMEHTA B COEIUHEHNH https://m.edsoo.ru/ff0d350c
13 KommnuectBo BemntecTBa. Mouib. bubnuoreka [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 Du3UYECKUE U XUMUYECKHUE SIBJICHUS. bubmmoreka [JOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yciioBUs IPOTEKAHUS bubmuoreka [{IOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUST MACChI BEIICCTB. bubnuorexa [JOK
XUMUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Konu4yecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM bubmmorexa [JOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYCCKHUX PEaKIIHi
Knaccudukanus XuMuaeckux
18 €aKUui (COeAMHEHUS, PA3IOKCHHUS Bubmmorexa [IOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuukioneauct. O6o0eHNe 1 bubmorexa [TOK
H AT, Ile https.//m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHUHA
20 Kontponbnas padota Nel o reme bubnmoreka [JOK

((BCI_HGCTBa U XUMHUYCCKUEC PCAKITUH

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopong — sneMeHT u
npoctoe BemiecTBo. O30H

DuU3NYECKUE U XUMUYECKUE CBOKCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [lonarue 06 okcumax

CrniocoOsl MoTy4eHus KHUCI0po/ia B
71a00paTOpUU M MPOMBIIUIEHHOCTH.
[Ipumenenue kucnoposaa

TennoBoii 3¢ pexT xumuueckon
peaxIuu, MOoHsITHE O
TEPMOXUMHUYECKOM YPAaBHEHHH, 3K30-
Y SHIOTEPMHUYECKUX PEAKIIUAX
TommuBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3yXa, CIOCOOBI €ro
peIOTBPAICHUS

[IpakTuueckas padora Ne 3 o Teme
«ITomyaenne u cobupanme
KHCIIOpO/1a, U3yUYEHHUE €ro CBOMCTBY
Bonxopon — anemeHT u mpocToe
BelecTBo. Haxoxnenue B npuponae
®uznyecKre 1 XUMHYECKHE CBOMCTBA
Bozopoza. [Ipumenenne Bogopoaa

IloHATHE O KMCIIOTAX U COIIAX

Crnioco0bl osTy4eHust BOA0po/ia B
nabopaTopuu

bubnunoreka [JOK
https://m.edsoo.ru/ff0d448e

bubnunoreka [JOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [{OK
https://m.edsoo.ru/ff0d497a

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o Teme

31 «ITomydenne u cobupanue Bo1opoaa bubmmorexa [JOK
yi N p AOpOa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOMCTBY»

39 ModnsipHblii 00bEM Ta30B. 3aKOH bu6muoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brranciaenus 00n€Ma, KOJIHYECTBA

33 BEIIIECTBA I'a3a 10 €ro U3BECTHOM bubmorexa TIOK

. " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beraucnenust 00bEMOB ra3oB 1Mo

34 ABHCHHUIO PEAKIIMHM Ha OCHOBE bubmoreia OK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B

35 DuU3NYECKUE U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubmmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTtBopuTens.

37 Hacklenable 1 HEHACHIIICHHEIS bubnuorexa [JOK
pactBopbl. MaccoBas 10J1s1 BELEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTruueckas padota Ne 5 o Teme

38 «IIpuroToBiieHHE PACTBOPOB C bubnnoreka [JOK
onpeaeNEéHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA

39 KonTtponbnas pabota No2 o reme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KacCUPUKALINS, bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[Tony4yeHnue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka [JOK

41 KHCIIOTHBIX, OCHOBHBIX 1
’ https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCUIIOB
42 OcHoBaHHS: COCTaB, KJIacCU(DUKAIINS, bu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnne n XMUMHUYECKHE CBOMCTBA bubmuoreka [{IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarms, bubnuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHne n XuMH4YeCKUE CBOMCTBA bubmuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnoco((SLII) O )eHI/Iﬂ XI/IMI/I‘IZ(I)DKI/IC bubmorexa LHOK
. i ’ https://m.edso00.ru/00ad9474
CBOIICTBa
[TpakTtrueckas pabota Ne 6. Pemnienne
JKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME bubnuotexa [JOK
47
«OCHOBHBIE KJ1aCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
I'eneTnyeckas CBA3b MEKIY
48 KJIacCaM¥ HEOPTaHUYECKHX bubmmorexa LIOK
. P https://m.edso00.ru/00ad9a50
COETMHEHUI
49 O06001IeHre U CUCTEMATU3 AL bubmuoreka [JOK
3HaAHUHN https://m.edso00.ru/00ad9ch2
KontponsHas padora Ne3 o reme
" bu6nuoreka [IOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coeqrHeHnn"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKY KIACCUPUKAITUU

51 XUMUYECKHX dJIeMeHTOB. [loHaTHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX JJIEMEHTOB
[Iepronnueckuii 3aKOH 1
59 [Iepnoanueckas cucrema bubnuoreka [IOK
XAUMUYECKUX dyiemeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoapl, TPyIIIbL, TOATPYIIIEI bubmorexa HOK
PHOZEL, TPYITHIRL, HOATPYH https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
anep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
55 aToMOB dJieMeHTOB [leproanyeckoit bubmorexa [TOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO
56 9JIEMEHTA IO €0 MOJOKCHHUIO B bubnuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenne [leproamaeckoro 3akoHa
57 JUISL pa3BUTHUS HAYKH U PAKTUKU. J]. bubnmoreka [JOK
N. MeHnneneeB — yd€HbIH, IIEAArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka [JOK
59 HMonnas xumudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHasi XuMuieckas bubnmnoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanenTnas HenonspHas 1 bubmuoreka [IOK
XUMHUECKas CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 CTeneHE OKHCIICHIS 1 https://m.edsog ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuoteka [JOK
peakiuu https://m.eds00.ru/00adb076
bubmuoreka [JOK
64 OKHCIIUTEIN U BOCCTAHOBUTEIIH 1 httos://m.e dsogru 100adb076
KonTtponsHast pabora Ne4 o reme
65 «Ctpoenue aroma. XuMHu4ecKas 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PeseprubIil ypok. O6001ICHIE 1 1 bu6muoreka [IOK
cCHCTEMAaTH3alis 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O000IIeHNE T 1 bu6muoreka [IOK
CHCTEMAaTH3alIUs 3HAHUI https://m.edso0.ru/00ad9cb?2
68 PesepBHslit ypok. O600eHNE 1 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne
n/n

Tema ypoka

[lepuoanyeckuii 3aK0H.
[lepuoanueckas cuctema
XUMHYECKHX d1eMeHToB /1. H.
MeHnpeneeBa

3aKOHOMEPHOCTH B UBMEHEHHUH
CBOMCTB XMMHYECKHX DJIEMEHTOB
MEPBBIX TPEX MEPHUOJIOB
Knaccudukanust 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

Buasl xumMu4deckoit CBSI3M U THUIIBI
KPUCTAJUIMYECKUX PEIETOK
KontposbHas padota Nel o reme
«IloBTOpEHUE U yriaydneHue
3HaHUM OCHOBHBIX Pa3/elioOB Kypca
8 Kacca»

KJIaCCI/I(i)I/IKaI_II/Iﬂ XUMHNYCCKHUX

peaKHI/Iﬁ 110 Pa3JIMYHbIM IIPU3HAKaAM

[TonsATHE O CKOPOCTH XUMHUYECKOMN

p€aKkuu. ITonsTHE O TOMOT€HHBIX U

TCTECPOTrCHHBIX PCAKIUAX

IlonaTne 0 XUMHUYECKOM
paBHOBecHH. DakTOPBbI, BIUSIONIUE

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHust

DJIeKTPOHHbBIE
uugposbie
o0pa3oBarte/ibHbIE

pecypcebl

but6mmoreka [JOK
https://m.edsoo.ru/00adb59e

but6mmoreka [{OK
https://m.edsoo.ru/00adb6b6

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

bubmuoreka [JOK
https://m.edsoo.ru/00adbac6

bubmnoreka [JOK
https://m.edsoo.ru/00adbch0

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

bubnuoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCThH XHUMHYSCKOMN pcakuuu
U IMOJOKECHUEC XUMHYECCKOI'O

paBHOBECHS
9 OKucauTenbHO- bubmuoreka [JOK
BOCCTAHOBUTEIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTHIECKON
10 nccornanuu. CHiIbHbIE U ci1adblie bubmmorexa [HOK
A HHALHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HNounble ypaBHEHUS PEaKLIUN bubmorexa HOK
M peakt https://m.edsoo.ru/00add448
XUMHUUYECKUE CBOICTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTaBICHUI bu6muoreka [{IOK
00 PIIEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
JIUCCOLMAIIAN
XUMHYECKHE CBOMCTBA COJIEU B
13 CBeTe IpeACcTaBIeHUI 00 bubmorexa OK
peA . https://m.edso0.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOIIUAITTI
14 ITousTre 0 THAPOIN3E CONEH bubmorexa OK
p https://m.edsoo.ru/00add9d4
15 O0600I11IeHNE U CUCTEMATHU3ALIUS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpaxTuyeckas padora Ne 1.
16 «Perrenue skcrepuMeHTaIbHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a51a4»
KontponsHas pabora Ne2 o reme
17 «ONEeKTpoIUTHIECKAs bubmumoreka [IOK

JUACCOIAALINS. XUMUYECKUE
pPEaKLIUH B paCTBOPAX»

https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

26

OO6m1as XxapakTepucTUKa rajJoreHoB.

XUMHUYECKUE CBOMCTBA HA PUMEPE
XJ0pa

XnopoBogopoa. CoJisiHast KUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
pUMEHEHUE

[IpakTuueckas padora Ne 2 o Teme
«ITosydyeHnue COIIHON KUCTIOTHI,
U3y4EHUE €€ CBOUCTBY»
Brruncnenust mo ypaBHEHHSIM
XUMUYECKUX PEAKUUN, €CIIU OJUH
U3 PEareHTOB JIaH B U30BITKE

OO6m1as XxapakTepuCcTHKa JIEMEHTOB
VIA-rpymiibt

AmoTponHbsle MOIU(UKALIUN CEPBI.

Haxoxnenue cepol u €€
COEMHEHHI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBonopon, CTpoeHHUE,
¢bu3nvecKkue 1 XUMHYECKHE
CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTA,
(u3nuecKkre U XUMHUYIECKUE
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO criocoba
MOJIYYeHUS] CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

bubnunoreka [JOK
https://m.edsoo.ru/00addfe2

bubnunoreka [JOK
https://m.edsoo.ru/00ade104

but6mmoreka [{OK
https://m.edsoo.ru/00ade348

but6mmoreka [{OK
https://m.edsoo.ru/00ade488

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [JOK
https://m.edsoo.ru/00ade802

but6mmoreka [JOK
https://m.edsoo.ru/00adea28

but6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

OKpY>KaroIlei cpeabl
COEIMHEHUSIMU CEpbl

Brruncnenue MaccoBoit 1011
BBIX0/JIa MMPOIYKTA PEAKLIUU

OO1w1ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,
pacIpocTpaHeHue B IPUPOJIE,
¢bu3nvecKkue 1 XUMHYECKHE
CBOMCTBA

AMMUak, ero puznyecKue u
XMMHUYECKHE CBOWCTBA, ITOJyYCHHE
U IIPUMEHEHUE

[IpakTuueckas pabora Ne 3 o Teme
«Ilonyuenne amMmmuaka, u3yueHue
€ro CBOMCTB)»

A3oTHas KUCOTa, €€ pusnueckue u
XUMHUYECKUE CBOMCTBA

Hcnonp3oBanyre HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MUHEPAJIbHBIX
ynoOpeHuit. Xumudeckoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMH a30Ta

®ochop. Oxcun dpocdopa (V) u
(dbocdopHas kuciora, pundecKue u
XHUMHUYECKHE CBOWCTBA, MOJyYCHHE

Hcnonp3oBanue hocharos B
KayeCTBE MHUHEPATbHBIX

but6mmoreka [JOK
https://m.edsoo.ru/00adec8a

but6mmoreka [{OK
https://m.edsoo.ru/00adeea6

but6mmoreka [{OK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edso0.ru/00adf180

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

but6mmoreka [JOK
https://m.edsoo.ru/00adf518

bubmmoreka [JOK
https://m.edsoo.ru/00adf68a

but6mmoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynobpenuii. 3arps3HeHHE
MIPUPOHON cpensl pochaTamu

Yrnepon, pacnpocTpaHeHUE B
POZ, Pactipoctp but6mmoreka [{JOK

npuposie, husHIECKHe 1 1 https://m.edsoo.ru/00adfd9c

XUMHUYECKUE CBOMCTBA

Oxkcupl yriaeposa, ux pusudeckue
A XUMHYECKHUE CBOKCTBA.

DKOJIOTUYECKHUE MTPOOJIEMBI 1 Brbmrorexa OK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepoia
(V)
N bubmuoreka [JOK
YroapHas KUCIIOTa U €€ COJIN 1

https://m.edso0.ru/00ae006¢

[IpaxTuyeckas padora Ne 4 o Teme

"TlosrydyeHue yrieKuciioro rasa. 1 1 bubnuoreka IIOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uoH"
[TepBoHauanbHBIE MOHATHS 00
OPraHMYECKHUX BEIIECTBAX KaK O 1 bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoaa
Kpemnwuii u ero coenunenus 1 bubmmorexa TTOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
PeieHne skcniepruMeHTAIIBHBIX 1 1 bubnuoreka IIOK
3a7a4 o TeMe «Bakuelmnine https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
Kontponbnas padora Ne3 o treme
but6mmoreka [JOK

«BaxHenne HeMeTauIbl 1 UX 1 1
COCIUHEHUSY

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO01as xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB —
MeTaJUI0B. MeTaymmueckas CBSI3b U

bubnuoreka [JOK

43
MEeTAJJINYeCKask KpUCTalIndecKast https://m.edsoo.ru/00ae103e
pemérka. Puznueckue CBOMCTBA
METAJLIOB
XUMHYECKHE CBOUCTBA METAJIIIOB.
44 DIIEKTPOXUMHUYECKUI PSLI buGnnorexa LIOK
R . p https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJlIOB
O06u1re cnocoObl MOTyYSHUS
MertaioB. CriaBel. Beruncienus
45 10 YPaBHEHUIM XUMUAYECKUX buGnnorexa LIOK
P " https://m.edso0.ru/00ae1156
peaKIuii, €ciii OJIMH U3 PEarcHTOB
COJICPXKUT TIPUMECH
46 TTonsaTHe 0 KOPPO3UM METAIIOB bubmmorexa LIOK
pp https://m.eds00.ru/00ae1278
but6mmoreka [JOK
47 €JIOYHBIE METAJLJIbI
10y https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJTus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMeTbHBIC METAILIIBI — bubnnoreka [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiiime coefuHEHNS KaJIbIIHAS Bubmiorexa I[OK
4 H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3ALS
3HaHUHU
52 JKEcTkoCTh BOMBI U CIIOCOOBI €€ bubnuorexa [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuyeckas padora Ne 6 o Teme

53 "YKEcTKOCTh BOIBI U METOMEI €€ bubnnorexa LIOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmnoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
55
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bu6nunoreka [JOK
5 Keneso https://m.edsoo.ru/00ae1d86
57 Okcubl, TUIPOKCUIBI U COJIH bu6muoreka [IOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O00011eHrEe U cCUCTEMAaTU3 AU
3HaHUI
[TpakTuaeckas padora Ne 7.
Pemenne skcnepuMeHTAIBHBIX bubmuoreka [{IOK
59 .
3a7a4 1o teMe «Bakueinime https://m.edsoo.ru/00ae3de8
METaJUTbl ¥ UX COSAUHEHUSDY
Brruucnenus mo ypaBHEHUSIM
XUMHUYCCKHUX PEaKIIHA, €CIIA OJTUH
60 13 PEarcHTOB JIaH B U30BITKE WIIN bubmuorexa [JOK
COAEPKUT NpuMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MPOJIYKTa
peakuuu
61 O0600mIeHNe U CHCTEMAaTH3aIIHS
3HAHUH
KonTponbras padota Ne4 mo Teme
62 «BaxxHeinye MeTallIbl U BX

COEIUHEHUS


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemiectBa u matepuarnsl B 1 bubnuoreka [JOK
MIOBCEJHEBHOM )KM3HHU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bu6muoteka [JOK
OKpY>KarolleH cpeasbl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TIPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUCTeMAaTU3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PesepBHelit ypok. O6o0IeHNHE 1 1 bu6muoreka [{IOK
cucTeMaTu3alus 3HaHul https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O600m1eHne u 1 bubnmoreka [JOK
CHCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



		2023-09-24T16:36:58+0400
	с. Б. Мелик, Балашовского р-на
	Махров Сергей Николаевич
	я подтверждаю этот документ своей удостоверяющей подписью




