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IHHOACHUTEJIbBHASA 3AIITMCKA

[TporpamMmMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTAaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yjapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IMpenmMera
«Xumus» B 00pa3oBaTeNnbHbIX oprannzanusix Poccuiickoit dexepanuu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABIECHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOE MPEIMETHOE COepXKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3/esiaM U TEMaM POTrpaMMbl 110 XUMUH, ONPEAEISET KOIUUECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHUSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaronXcs, OnpeesieT BO3SMOKHOCTH MPeAMETa 7S pealin3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibTraTaM OOYYCHHsS XUMHH Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIbHON AESITENLHOCTU
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
MPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEHN
NPEJCTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B MPHUPOJIE, O MYTAX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl caMOpa3BUTHUA U GOPMHUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
npodecCHOHATIBHON 1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU

CCTCCTBCHHO-H&y‘-IHOfI rpaMOTHOCTH 06yan01111/1xc;[;



CrocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
o0yyJarouuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHMM 00€CIIEYMBAIOTCSA CHELM(UKON colaepixaHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alalTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HAayKH XMMUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIUMUCS CUCTEMbI NI€PBOHAYAIbHBIX OHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrtpykTypa copep:kaHMsl IPOrpaMMbl MO0 XMMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoja kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCSI U3 CUCTEMbI MOHSATUNH O XUMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMHuYeckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHMS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMWY,

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— IPEJCTaBIECHUN 00 AJIEKTPOIUTHUECKON AUCCOMAIIMM BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHMSA PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0BATENBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBIITOJTHSSA
GyHKIUU 00BSICHEHUS M TPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
NPUMEHEHHUS U TIOJTyYeHUS N3y4aeMbIX BEIECTB.

OcBoeHME MpOrpaMMbl IO XHMHUHU CIOCOOCTBYET (DOPMHUPOBAHHUIO TMPEACTABIECHUS O
XUMHUYECKON COCTaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydyeHne xummun
MIPOUCXOUT C IPUBJICUEHUEM 3HAHUM U3 paHee U3YyUeHHBIX yUeOHbBIX TPeaMeTOB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» U «du3uka. 7 KIacey.

[Tpu u3yyeHnH XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JEATETLHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTYphl. 3ajladya y4eOHOro MmpeaMeTra COCTOUT B (OPMHUpPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAYyYHBIM METOJaM MMO3HAHMS MTPU N3YUYEHHUH BEUIECTB U XUMUUECKUX PEaKIHii, B

GbopMUPOBAHUHM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Yy4eOHO-



MO3HABATEIIbHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil OE30M1aCHOTO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[lpy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
MPUOOPENHN TaKKe LEH, KaK:

— (popmHupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HAaNpaBJICHHOCTh OOY4YEeHHMsS Ha CHCTEMaTHYeCKoe MpUOoOIIeHne O0O0ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OpMHPYIOITM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHue YCIOBHI, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS OIIbITA
pa3HoOOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YyHclie YMEHUN O0OBSACHATD U OLIEHUBAThH SBJICHUS OKPYXKAIOIIET0 MUPA, UCII0JIb3Yys 3HAHUS U OIIBIT,
MOJIyYEHHBIC MPU U3yYECHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOU JESTEIBHOCTH;

— (opmupoBaHue y 00y4aronmuxcs r'yMaHUCTHUECKUX OTHOILIEHHH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 3J0POBbS M OKPYXArOLIEW MPUPOJHOU
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTUM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajJbHEUIIero 00yueHUs.

OO1ee 4nciIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUSA
8 KIIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSITHUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BenlecTBa. dusnueckue cBOWCTBA BELIECTB. Arperatnoe cocrosinue Bemects. [lonsTue o Mmerogax
no3HaHus B XuMuU. Yuctelie BemecTBa U cMmecu. CriocoObl pa3esieHus CMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
coctaBa BemiecTB. OTHocuTenbHas aToMmHas Macca. OTHOCUTENIbHAs MOJEKYJISIpHas Macca.
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH.

KonunuecTBo Bemecta. Moib. MonspHas Macca. B3auMocBs3b KOIMYECTBA, MacChl U YUCIIa
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tel mo hopMynaM XUMHYECKHX COSTUHEHHI.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIEeCTB. XUMUYECKHEe ypaBHeHUs. Kiaccupukamuss XuMUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuit IKcnepumenn:

3HAKOMCTBO C XMMHUYECKOW TMOCYJOM, MpaBHIaMH pabOThl B JJAOOpAaTOpPHH M MpUEMaMHU
oOparteHusi ¢ J1abOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBICHHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEUH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOJICUCTBUE MeJIa C KUCIIOTON) sSIBJICHUH, HAOI0IeHUE U
OTHMCaHue MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEAKIUU (pa3ioKeHHe caxapa, B3auMOJICHCTBIE
CEpHOIN KHUCIOTBHI C XJOpUAOM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuu,
B3aMMOJIeiicTBHE Keme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pazaeneHus: cMeceil:
C TIOMOIIBIO MarHuTa, QUIBTPOBAHWE, BHINAPUBAHWE, JUCTWUIAIMUSA, XpomaTtorpadmus,
MIPOBEICHUE OYMCTKU TOBAPEHHOMW COJIM, HAOJIOJEHHWE W OINHUCAHHUE PE3yIbTAaTOB MPOBEIACHUS
OMNbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(I1apocTepKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).

OKCI/I,[[BI. HpI/IMCHCHI/Ie KucJjaopoaa. CnocoObl MOJIYYCHHA KHUCIOpOoda B J'Ia60paTOpI/II/I u



npoMbIIeHHOCTH. KpyroBopoTr kucinopona B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIOsL.

Bopopon — snement u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B npupojie, hpuzndeckue
U XMUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOORI monyyeHus. KucioTer u conu.

Mounsipablii 00bEM ra3oB. PacuéTel 0 XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BOoAbl. Boga kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMoOCTh BemiecTB B Boje. MaccoBas 10jsl BEIIeCTBa B
pactBope. XuUMHYECKHE CBOMCTBAa BOAbl. OcHOBaHMS. Pojib pacTBOpPOB B MPHUPOJEC U B KUZHU
yesoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroiue (OCHOBHBIC, KHCIIOTHEBIE, aM(OoTepHEIC) U HecoleoOpasyromue. HomeHkiatypa
OKCUJI0B. PU3nNUeCKre U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuios.

OcHoBanusi. Krnaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBaHmil. Pu3nUecKMe M XMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuenume
OCHOBaHUM.

Kucnoter. Knaccuduxamnus kucnor. Homenknarypa kucinot. Ousndeckue U XUMHUECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucmior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue coictBa coseil. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeiesieHne CoJepKaHusl KUCIOpoJa B BO3/yXe, MMOIyYeHHEe, COOupaHue,
pacro3HaBaHME€ M HM3y4y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJEHHE B3aMMOJEWUCTBHS BEIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IMPEKpaIleHusi TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMd OKCHIOB M ONHUCAaHHE HMX CBOWCTB, TMOJydYeHUE, COOMpaHWE, pAclO3HAaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOXHO MCITOJIH30BaHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMIECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOECHHOCTEH PpACTBOPEHHUsS BEIIECTB C PA3TMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccoBOM Jo0Jiel pacTBOPEHHOTO BEIECTBA,

B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMATEPHAJIOB), HCCIIEOBAaHUE OOPA3I[0B HEOPraHMYECKUX BELIECTB PA3IUYHBIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOUeH, M3ydeHue
B3aumozeiicTBus okcuaa Meau (1) c pactBopoM cepHOI KMCIIOTBI, KUCIOT ¢ METalIaMu, peakLuii
HEWUTpalIHu3aluu, OJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METAJlJIa IPYyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmmue Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, HU.
MenpeneeBa. CtpoeHne aToM0OB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbIe MOMBITKH KIACCH(PUKAIIMN XUMUYECKHUX 1eMeHTOB. [[oHATHE O TpynIax CXOAHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIEIOYHO3EMETBHBIC METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCUIBIL.

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tonbl. DnekTpoHbl. CTpOEHUE 31EKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumuueckux siemeHTOB Ilepuommueckont cucremsr J[. U.
MengeneeBa. XapakTepUCTUKa XMMUYECKOT0O 3JIEMEHTA MO €ro moJiokeHuto B [leproanyueckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. 1. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHast u HEMoJIsIpHAsT) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccyl okuciaeHus
Y BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3loB BEIIECTB METANIOB U HEMETayUIOB, B3aUMOJEHCTBHE THMJIPOKCHA
[MHKA C PacTBOpAMH KHCJIOT W IIEJTOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEITFHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3IOKEHUS, COSTUHEHUS ).

Mesicnpeomemmuuie ceasu



Peanuzanus MexnpeIMeTHBIX CBA3E€H MPHU MU3YYEHHH XMMHHU B 8 KJIACCE OCYIIECTBISETCA
Yyepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUMN, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KiacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

®usnka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, HU30TOMbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BELIeCTBO, TeJ0, O0BEM, arperaTHoOe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3831561, ComHIle.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOPHbIE MMOPOJbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYeCKas peaKkuusi

[lepuonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux »saemeHtoB J[. .
MenpneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe u CTpOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMUECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, Te€HETHYeCKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY M COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIIIOBOMY 3(PEKTY, 110 U3MEHEHHUIO CTETICHEH OKUCTIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOTEHHBIX M TETEPOTeHHBIX peakiusax. [loHsTue o
karanuze. [lonaTue o xumMuueckoMm paBHOBecUH. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUECKOM

PCaKIIMU U IMMOJIOKECHUC XUMHUYCCKOI'O0 paBHOBECUA.



OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii C UCIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALMU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHMU3M JTUCCOLIMAIIMY BEIIECTB C Pa3IM4HbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUs peakluil HOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMyd Ha HOHBL
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIISCTB (XJIOpUAa HaTpHs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(aKkTOpOB, MCCIEIOBAHKUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAIIUN
KHCIIOT, IIeJ0Yel U cosiel (BO3MOKHO UCIIOJIb30BAHKUE BUECO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMIMX NPU3HAKK TPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOMIMUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakIuil (TOpeHue, peakluyd paslIokKEHUs, COSAMHEHHS), pPAacIIO3HABAHUE
HEOPraHMYECKHUX BEIIECTB C TOMOINBID KAueCTBEHHBIX pEaKklUWid Ha WMOHBI, pElIeHUE
DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenienn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
miesoyamu).  XjopoBoaopoa. ConsiHas KHACIOTa, XHUMHYECKHE CBOMCTBA, TMOJydYEHHUE,
npuMeHeHue. [leficTBre Xaopa U XJIOPOBOIOPO/Ia HAa OpTraHW3M YelloBeKa. BaxxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3yeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbie cTeneHn okucieHus. CtpoeHne M (U3HYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUIOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHYECKHE CBOMCTBA
ceppl. CepoBosiopoi, CTpoeHHe, (U3NYECKHE M XUMHUYECKHe CBOMCTBa. OKCHUIBI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA

(oOrmre Kak MpeAcTaBUTENS Kiacca KUCIOT U crienuduieckue). XuMHUYECKHUEe PEaKInH, JISKaIue



B OCHOBE IIPOMBILIUIEHHOTO CITOCO0a MOy4eHus! CEpHON KUCIOTHI. [IpriMeHeHre cepHOM KUCTOTHI.
Conn cepHOM KHCIIOTBHI, KayecTBEHHasl peakuusi Ha cynbdar-uon. Haxoxxnaenue cepel u eé
COCIMHEHUHN B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelbl COCIUHEHUSAMU CEPbI
(KUCIIOTHBIE JOXKIU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLICHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (GHU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYECKHUe
CBOICTBa, MoyyeHue u npuMeHeHue. Conu aMMOHHUsI, UX (PU3HUECKUE U XUMHYECKHE CBONCTBA,
npuMeHeHrne. KauecTBeHHass peakuMsi Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IMOJy4YEHUE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckne). Mcnoapb3oBaHWE HHUTPATOB M COJICH aMMOHHMS B KayeCTBE MHHEPAIbHBIX
ynobpenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpeibl COeUHEHUSIMH a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docthopa, puszndyeckne nu xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKUE CBOWCTBaA, noiyuyeHue. Vcmonb3zoBaHnue @ochaTroB B KayecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOIU(UKAIINH, PACTIPOCTPAaHEHHE B
npupoje, Gu3ndecKkue U XuMHUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, Ux GU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
colu, UX (PU3MYECKHMEe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOoHaT-HOHBI. Vcnonab3oBaHue KapOOHATOB B OBITY, MEAULIMHE, TPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MetaH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJUIEPUH, YKCyCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIJI€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HEPTh), IPOAYKTHI UX MepepadoTKu (OeH3HH), UX POJIb
B OBITY ¥ HpPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yriaeBolax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOe €IMHCTBO OpPraHUYECKUX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJIYYEHHE U IPHUMEHEHHE.
Coenunenuss kpemMHusi B mpupone. OOmme mnpencrasieHuss o0 okcunae kpemuus (V) u

KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTEIIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkxene300eToH. IIpoGremsr
0€30I1aCHOT0 MCII0JIb30BaHHS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHrue o0paslloB HEOPraHUYECKUX BEIECTB, CBOIMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTepHaoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEeaKkIMH Ha Cyiab(paT-nOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
nojydeHue, coOupaHue, pacro3HaBaHWE ¢ U3YyYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocdaT-uOH U U3ydeHUE MPU3HAKOB UX MTPOTCKAHHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HW3YYEHHE MOJENeH KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢yniepeHa, 03HaKOMIIEHHE C TPOIIECCOM aJICOPOIIMN PaCTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yIaéM U yCTPOMCTBOM ITPOTUBOra3a, Mojay4yeHue, coOrupaHue, paclio3HaBaHUe U U3Y4EHHUE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HOHBI U
U3ydyeHHe MPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON
MPOMBIIIICHHOCTH, PEIIEHHE YKCTIEPUMEHTAIBHBIX 33124 110 TeMe «BakHelne HeMeTauTbl 1 UX
COETUHEHUS.

MeTajibl M MX COeIMHEHHUS

O011ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHMHU UX TOJ0KEHUS
B [lepmonnueckoil cucreme xuMmuueckux sneMeHToB . M. MeHneneeBa U CTpOEHUS aTOMOB.
Crpoenne metamuioB. Mertandeckass CBsI3b M MeTaJUIMYECKass KPUCTAUTUYECKas pemIéTka.
DNEKTPOXUMHUECKUI psa HaOpsokeHUH MetaiioB. DHU3MYECKHe M XHUMHUYECKHE CBOMCTBa
MmetauioB. O0IuMe crocoObl NoxydeHus: MetaiioB. [IoHATHE O KOPPO3UK METaNIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
pUMEHEeHHE B OBITY U TIPOMBIIIJICHHOCTH.

[lenounsle MeTaJIBL: MTOJIOKEHHE B [leproanueckoil cucteMe XUMHUECKUX 3J1eMeHTOB /1.

. MCHI(CJ]CCBE[, CTPOCHUC HX ATOMOB, HAXOXICHHUC B NPHUPOIAC. ®dusznyeckrue U XUMHUUYECKHUE



cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KabLUHI: M0JI0KEHHE B [lepruoanueckoi cucreme
xumuueckux snemeHtoB [I. M. MenneneeBa, cTpoeHre MX aTOMOB, HaXOKIEHUE B MPUPOJE.
Ouznyeckue U XMMHUYECKHE CBONCTBAa MarHusi M Kanbliusl. Baxkueiine coeluHEHUs KajabIs
(oxcua, TUAPOKCHU, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux anemeHToB [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckre U XUMHUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA ATIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpoOeHHE aToMa, HaXOKJAeHUE B npupoje. Pu3ndeckue U XMMHUYECKUE CBOWCTBA
xene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJIIOB M CILIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3YICHUE
pe3yJIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHKE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aMMOJICHCTBHUS OKCHJA KajbllMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIb30BaHWE  BHUJEOMATEpHANiOB), TMPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, xene3a (l1) u sxenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXKHO MCIIOJIb30BAaHHME BHIEOMATEPUAJIOB), UCCIEI0BaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia JIFOMUHUS U THUIPOKCH]IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BajkHelre MeTaulbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeia

BemectBa 1 mMaTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeka. be3omacHoe MCIoyib30BaHKE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis mpu XUMHUYECKHX OXOTrax |
OTpaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH cpepbl (MpeaeabHas JOMyCTUMasi KOHLIEHTPaLus
BemecTs, ganee — [1J1K). Poib xuMun B pereHnn 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MaTEPHAIbI).

Mesicnpeomemmuuie ceasu



Peanunzanms MeXIpeaAMETHBIX CBS3€H MPU M3YYCHUH XUMHHU B 9 Kitacce OCYLIECTBISCTCS
qCpe3 UCIIOJIb30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHSITI/Iﬁ, ABJIAOITUXCSA
CUCTCMHBIMH JJId OTACIIbHBIX NPCAMCETOB €CTCCTBCHHO-HAYUYHOI'O LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIC OHTHUS: HAYYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHHTE3, KIacCH(UKAIMA, NEPHOIUYHOCTh, HAONIOACHHE, SKCICPUMEHT, MOJCIHPOBAHUE,
U3MEpPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MaTePHAIIBI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaMOaKTHBHOCTh, MOJICKYJA, JJICKTPHUYCCKUN  3apsii, MPOBOJHHMKH, IIOJYIPOBOIHHKH,
JIMDIICKTPHUKH, (OTOIIEMEHT, BEIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, Ias,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3NYECKUE BEJIMUMHBI, TUHUIIBI
M3MEpEeHHs, KOCMUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE3.1bI, COHIIE.

Buonorus: ¢orocuHTe3, AbixaHue, Ouocdepa, IKOCHCTEMA, MHHEpPAIbHbIC YI0OPCHHUS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJMYHOCTHBLIE PE3YJIBTATDI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS IPOrpaMMbl OCHOBHOIO 00mIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0J¢ 00YYEeHUs XMMHUHU B €UHCTBE YU4eOHOM M BOCITUTATEIBHOM JIEATEIHHOCTH B
COOTBETCTBUH C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HpaBCTBeHHBIMI/I IICHHOCTAMMU, HpI/IHSITbIMI/I B O6H.[eCTBe HpaBI/IJIaMI/I nu HOpMaMI/I IIOBCACHUA U
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AIIMHA 00YIafOIIHXCS.

.HI/ILIHOCTHBIG pe3y.]H)TaTI)I OTpa)KaIOT TOTOBHOCTH O6y‘IaIOHII/IXC$I pYKOBOI[CTBOBaTI)CFI
CHCTEMOM IMO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTALUN M PAaCHIMPEHHE OIbITAa JAEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOILIECHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIeMI0, MOHMMAaHHs 3HAYCHHsS XHMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIOCOOHOCTH BIIAJETh JOCTOBEPHONW HH(POPMAIUEH O MEPEHOBBIX JTOCTHKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHCTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NpPEJICTABICHNS O COIHAIBHBIX HOPMax M MPaBUIaX MEKIMYHOCTHBIX OTHOINCHHH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIE0BATENBCKOM, TBOPUECKOW M JPYTHX BUAAX JEATEIBHOCTH, TOTOBHOCTH K PasHOOOpa3HOi
COBMECTHOM JIESITEIbHOCTH TPH BBIMOJHEHUU y4eOHBIX, MO3HABATEIBHBIX 3a/1a4, BHIMOJHCHUH
XMUMHYECKUX SKCIEPUMEHTOB, CO3JaHUH YUEOHBIX MTPOEKTOB, CTPEMIICHHSI K B3aHMOIOHUMAaHHIO
¥ B3aMMOIIOMOIIM B TIPOIECCE ITOM y4eOHON IEATENLHOCTH, TOTOBHOCTH OIIEHHBATH CBOE
IIOBCACHNC U HOCTyrIKI/I CBOHUX TOBapHHIeﬁ C IMO3UulInu HpaBCTBeHHBIX nu HpaBOBBIX HOpM C y‘-IéTOM
OCO3HAHUSI MOCIIEACTBHI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH W COCTABJIAIOIIME OCHOBY IS
MOHUMAaHHSI CYIIIHOCTH HAYYHON KapTUHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BHUTHS MIPUPOJIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHON CPEIoii, O pOJIH XHUMHUH B TIO3HAHUH

ATUX 3aKOHOMEPHOCTEN;



MO3HABATE/IbHBIE MOTHUBBI, HAIlPaBJICHHbIE HA IMIOJIyY€HHE HOBBIX 3HAHUW MO XUMHH,
HEOOXoAuMBIE Uil OOBSCHEHHS HAOJIOJaeMbIX IPOILECCOB U SIBJICHUH, I0O3HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM paboTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JUTEpaTypOil, NTOCTYNHBIMU TEXHUYECKHUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MTPOCKTHONH M HCCIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B lajbHEHIIEeM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBb:

OCO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUNH W HENPHUSATHE BPEAHBIX MPUBBIUCK
(ynotpebneHusi ankorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH NP O0PAILEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPO(ECCHii  Tpyaa pa3IudHOrO poJia, YBAKEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOU AEITETLHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIBHOH TPACKTOPUU MPOJOIKEHUS
0o0pa3oBaHUs C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB W MOTPEOHOCTEH, ycHemHol mnpodecCHOHATBbHON NeATEeNbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCS B MPO(ECCUOHATILHOMN Cpejie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPO/Ie KaK MCTOYHUKY KHU3HHU Ha 3emIle,
OCHOBE €€ CyIIeCTBOBAHWs, IMOHUMaHHE LEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHXHMUYECKOMY 30POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJI 0€30MacHOrO MOBEACHUS MU paboTe C BEeleCTBaMHU,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIONINX 3T0POBBIO M KU3HU JTIOJICH;

CIOCOOHOCTH MTPUMEHSTH 3HAHUS, TIOJTyJIaeMbIe IPU U3YYECHUH XUMHH, [T PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpYKAaIOUIeW NPUPOIHON Cpenoil, Uis MOBBILIEHUS YPOBHS 3KOJIOIMYECKOH
KYJIBTYpBl, OCO3HaHUS TINIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel WX pelieHus
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTHYECKOTO MBIIUICHHSI, YMEHHUSI PYKOBOJCTBOBATHCS MM B

MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMAJIbHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI



B cocraBe MerampeaMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAYUMBIC IJIsT (HOPMHUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHBIC MOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUMOTE3a, (aKT, CHCTEMA,
MPOILIECC, IKCTIEPUMEHT U JPYToe.), KOTOPHIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHHE O
IIEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS (ITO3HABATCIIbHBIC,
KOMMYHHUKATHBHBIE, PETYISTHBHBIC), KOTOpbIE O0ECIeYMBAIOT (OPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TSIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMH JIOTHYCCKOT'O MBIINIJICHUS HpI/I OCBOCHHNHN 3HaHHﬁI
paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOHSITI/H\/JI (BI)IILCJISITB nux xapaKTepHLIe HpI/I3HaKI/I, yCTaHaBJII/IBaTI)
B3aMMOCBS3b C JAPYTUMHU MOHSTHSMH), HCIOJIb30BAaTh TMOHATHS i1 OOBACHEHUS OTAEIbHBIX
(aKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS Ml KPUTEPUH JIJIs KJIaCCU(PUKAIIUU X UMHYECKUX BEIIECTB
U XUMHUYCCKUX peaKuHﬁ, yCTaHaBJII/IBaTI) HpI/I‘II/IHHO-CJICIICTBCHHI)IG CBA3HU MG)KI[y O6’I)CKTaMI/I
I/I3y11€HI/I$I, CTpOI/ITI) JIOTUYCCKHUC paCCY)KZICHI/Iﬂ (I/IHILYKTI/IBHBIe, I[CIIYKTI/IBHI)IC, 110 aHaJIOFI/II/I),
JIenaTh BBIBOJIBI M 3aKJIIOUCHHS,

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATHS (MPEAMETHBIE U METalpeaMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
HpI/IMCHfleMI)IG B XUMHUU MOJICIBHBIC Hp@I[CTaBJ'IeHI/ISI — XI/IMI/I‘IGCKI/Iﬁ 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
xumMudeckass ¢GopMylna M ypaBHEHHE XUMHUYECKONW peakiuu — TMpU pElIeHud YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OBTUX MOJENbHBIX MPEJICTAaBICHUN BBIBIATH U
xapaKTemeBaT}, CYHICCTBCHHBIC HpI/ISHaKI/I I/ISyIIaeMI)IX O6’I)€KTOB — XUMHUYECCKUX BCIICCTB N
XUMHUYCCKUX peaKHI/If/'I, BBISABJISATH O6HII/I€ SaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJ'IC}ICTBeHHI)Ie CBA3U U
MIPOTUBOPEYUS B U3YyUAEMBIX MPOLECCAX U SBICHUSIX.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOl'IpOCI)I B Ka4CCTBEC I/IHCprMeHTa IIO3HAaHUsA, a
TaKX€ B Kaiy€CTBE€ OCHOBBHI IJIA q)OpMI/IPOBaHI/ISI THUIIOTE3bI 110 HpOBepKe HpaBI/IJ'H)HOCTI/I
BBICKA3bIBAEMbBIX CYKJICHHII;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEACHHUIO YYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI0IaTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIIbITA,

HCCICa0BaHus, COCTABJIATH OTYET O HpOI[CJ'IS.HHOfI pa60Te.

Patora ¢ undopmaunmeii:



yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
¥ GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOTO CO/IEpKaHus, CIIPaBOYHBIE TOCOOUs, pecypchl MHTepHETa), KpUTHYECKH OLIEHUBATh
NPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAILIHUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI P TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIHHBIX 3314
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETeHHE OmbITa B 00JACTH HCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O HCIIOJIL30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMM U WUTIOCTPUPOBATH pEIlacMble 3a/la4d HECJIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE UCIOJIBb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KAIOUIeH IPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e TeHCTBHUS:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JUCKYCCHH) TIO CYHIECTBY
oOcyxmaemMold TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBITIOJHCHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISAT MOyYSHHbIE Pe3yIbTAaThl MO3HABATEIHHOMN IS TEIILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yAbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOHW IMMO3HABATEIHHOW U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIICHHHM BO3HHUKAIOIMX MpoOjeM Ha OCHOBE ydéra
Oo0IIMX MHTEPECOB U COTNIaCOBaHMS MO3UIMH (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHI, ONpeaesieHue KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENITh U ACSITeIbHOCTH, IJIaHHPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOKO JESTEIBHOCTh, BBIOMPATH
HanOosee 3G heKTUBHBIE CITOCOOBI pEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITOJIHEHUH 3a1aHUI

C y‘-IéTOM MOJIYUYCHHUA HOBBIX 3HAHUH 00 HU3Yy4aeMbIX 00BbEKTaX — BCIICCTBAX U PpCaAKIUAX,



OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yjbTaTa 3asBJIICHHOW LIEJIH, YMEHUE UCIIOIb30BaTh U
aHaJIM3UPOBATh KOHTEKCTHI, IIPE/AJIaracMble B YCJIOBUU 3aJIaHUMN.
HPEAMETHBIE PE3YJIbTATHBI
B cocraBe mnpeaMeTHBIX pPeE3yIbTATOB 10 OCBOCHHIO O00S3aTEIbHOIO COAEPIKAHUMA,
YCTaHOBJIEHHOIO JaHHOM (QenepanbHOil paboueil mporpaMMoil, BBIAEISAIOT: OCBOEHHBIC
oOyJalomuMucs Hay4YHbIE 3HAHUS, YMCHHS M CHOCOOBI JEWCTBUH, crenuduyecKkue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATCIBHOCTA TO TOJYYCHHIO HOBOTO 3HAHHUS, €T0
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.
K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:
® pPACKPBIBATh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHN: aTOM, MOJEKYJa, XUMUYECKUN
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOpPOAHAS U
HEOJIHOPO/IHAS), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPHUIIATESILHOCTh, CTCIICHb OKUCIICHHSI, XUMUYECKAsl PEaKIusl, KJIaCCH(PUKAIUS
peaKIuii: peakiu COSAMHEHUS, PEAKIINK Pa3JI0KEeHUsI, PEAKIIUN 3aMEIIECHUs, PEaKIIIH
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 2P deKT peakinu, SApo aToMa,
AIIEKTPOHHBIN CIIOM atoma, aromMHas opOuTanb, paauyCc aromMa, XMMUYecKas CBS3b,
MOJISIpPHAsE ¥ HETOJsipHAasi KOBAJIGHTHAs CBs3b, MOHHAs CBs3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi 10J1s BellecTBa (IPOLIEHTHASI KOHIIEHTPAIIHsI) B paCTBOPE;
® JJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX MMOHSATUNA U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;
® ICMOJNIb30BaTh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBleHUS (OPMYyNl BELIECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;
® ONpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETICHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIAUHEHUSX, MPUHAIICKHOCTh BEIIECTB K
omnpeAenéHHOMY KJaccy COeAWHeHW 1o QopmynaMm, BHJ XUMHUYECKOW CBSI3U
(koBasIeHTHAs! ¥ MOHHAS) B HEOPTAaHUYECKUX COCTMHECHUSIX
e packpbiBaTh cMbich [lepronnueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTPUPOBAThH
MOHUMAaHWE TEPUOANYECCKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nosioxeHuss B Ilepumomuueckoi cucTeme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,

IMMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHHS, 3aKOHA ABOFaIIpO;



® ONUCBHIBATh U XapakTepu3oBaTh TalOianuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymnma)» u
«mobounass moarpynna (b-rpynma)», Mambie W OONbLIME TMEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTOphle UMerTcs B Tabaune «llepuonnyeckas cucremMa XMMHYECKHX
anementoB J[. V. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpezesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e Kiaccu(UUUpPOBATh XMMHUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIUHU BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHCAHUE [PUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX KayeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 dJIeMEHTa 1Mo (opMylie COSIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKlty;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTH — aHalIW3 U CUHTES,
CcpaBHEHME, 0000IIeHNe, CUCTEMATH3alUI0, KIACCU(PUKALMIO, BBISIBICHUE MPUUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISl M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEaKIUM,
€CTEeCTBEHHO-HAyUHbIE METO/IbI T0O3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
HKCHEPUMEHT (peasibHbI U MBICICHHBII);

e ceioBaTh IpaBUiaM I[OJIb30BAHHUSA XHMHUYECKOM TOCyAoM M J1abopaTOpPHBIM
00OpyJOBaHUEM, a TaKXke MpaBWUiIaM OOpallleHUs] C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU 1O BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
coOMpaHnI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PAaCTBOPOB LIENIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K konny oOydeHus B 9 kijacce NpeaMETHbIE pe3ylbTaTbl HA 0a30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX NOHATHUN: XMMHUYECKUH 3JEMEHT, aToM,

MOJICKYJId, NOH, KATUOH, aHUOH, IIPOCTOC BCUICCTBO, CJIOKHOC BCIICCTBO, BAJICHTHOCTD,



3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHHs, XMMHYECKas pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJISIPHBI 00BEM, PacTBOP, NEKTPOIHTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JAUCCOLMAIMS, PEaKIu HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBecHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHUE, AJIOTPONUs, aM(OTEepHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOPPO3Us
METAJUIOB, CIUIABBI, CKOPOCTb XMMHUYECKOM peaklHH, MPEeAesIbHO JIOIyCTUMas
koHneHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBI€HUsS (POpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAMIEKHOCTh BEUIECTB K ONPEACIIEHHOMY
KJIacCy coeluMHEeHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COEIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCAMHEHWH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: ONMUCHIBATh U XapaKTepHU30BaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noxarpynna (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblive NEpPUOABI,
COOTHOCHUTbH 0003HAUYEHUs, KOTOPbIE UMEIOTCS B IEPUOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHSTH
o0mye 3aKOHOMEPHOCTH B W3MEHEHHWU CBOWCTB 3JEMEHTOB U HUX COCJUHEHUH B
Ipejienax MaJIbIX IEPUOJOB U INIABHBIX MOATPYII € YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHMUECKHE BEIIEeCTBA, XMMHUECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) O0OmMKE W CHEMU(UUECKHEe XHUMHYECKHE CBONCTBA
MIPOCTBHIX U CJIOXKHBIX BEIIECTB, NOATBEPK/Iasl ONMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX U

HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;



COCTaBJISITh YPABHEHHUS HJICKTPOJIUTHUECKON JUCCOLMUAIIMU KUCIIOT, IIEJI0UYEd U COJIEH,
MIOJIHBIC W COKpAIIEHHBIC YPaBHEHUS PEaKIUii MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'E€HETUYECKOM CBSI3M MEXJy BelIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;

coONrofaTh MpaBuia IOJNB30BAHHUS XHMHUYECKOW IMOCYIOoM ©  Ja0OpaTOpHBIM
o0opy/soBaHHEM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TIO BBIIOJTHCHUIO 1a00paTOPHBIX XUMUICCKUX OITBITOB IO MOJYUYECHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YIJIEKHCIIOTO ra3a);

MPOBOJUTH PEAKIMH, MOJITBEPKIAIOIINE KAUeCTBEHHBIM COCTAB Pa3JIMYHbIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJIOB, IPUCYTCTBYIONIINE B BOJHBIX PACTBOpPaX HEOPIaHMUECKUX BEILIECTB;
MPUMEHSATH OCHOBHBIE OTEPAIMH MBICIUTEIBHON JESITEIIBHOCTH — aHAW3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTeMAaTH3allhi0, BBIABICHHE MPUUYNHHO-CIEACTBEHHBIX
CBSI3€M — JUISl W3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIMI, €CTECTBEHHO-
Hay4HbIE METOIbI TO3HAHUSI — HAOII0JICHUE, U3MEPEHHE, MOICTMPOBAHUE, SKCTICPUMEHT

(pealbHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3znen 2. BaxHeiiline npeacTaBUuTe Il HEOPraHUYeCKUX BeleCTB
21 Boznyx. Kucnopoz. [lonsitue 6 1 bubmmnoreka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK
' U COJISIX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHHUSAX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIACCHI bubmnoreka IIOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn



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
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunorexa LIOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jlara
Ne Kontpoan  IIpakruu uudposbie
Tema ypoka H3y4eH
n/n Bcero  bHBIE ecKue st o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypchl

1 [Ipeamer xumun. Ponps xumuu B 1 bubnunorexa LIOK

JKWU3HM 4esoBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bubmuoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1

3 «IIpaBmia paboThl B 1abopaTopuu U 1 1 bubnnoreka [JOK
pUEMBI OOpaICHHS C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)
YucTteie BemecTBa 1 cMecH. CriocoObl bubnuorexa [JOK

4 . 1
pas3zaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK

A . PHMEP https://m.edsoo.ru/ff0d28c8

OYHUCTKY TTOBAPEHHOU COJIN )»
duzndeckue U XUMHUUECKHUE SIBICHUS.

6 Xumnueckas peakius. [Ipuznaku u 1 bu6nmorexa LIOK
YCIOBUS MPOTEKAHUSI XUMUYECKHX https://m.edsoo.ru/ff0d2aéc
peaKkuuit

7 Atombl u Monekyisl. [Ipocteie n 1 bubmuorexa [IOK

CJI0’KHBIE BELIECTBA https://m.edsoo.ru/ff0d2be8

8 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa HOK

YBp i https://m.edsoo.ru/ff0d2a6c



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

9 XUMHUYSCKUE DJIEMEHTBI. 3HAKH bubnunorexa LIOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa bubmuorexa [{OK

10
BelIeCTB. XUMHU4ecKas popmyia https://m.edsoo.ru/ff0d2eae

1 Macca atoma. OTHOCHUTEIbHAS bubnuorexa [JOK
aTOMHas Macca. https://m.edsoo.ru/ff0d323c

12 Macca monekyibl. OTHOCUTEIbHAS Bu6mumoteka [JOK
MOJIEKYJIIpHAas Macca https://m.edsoo.ru/ff0d350c

13 MaccoBasi 107151 XMUMHYECKOTO bubnuoreka [{OK
3JIEMEHTA https://m.edso0.ru/ff0d5230
[Tepuoanueckas cucrema
XUMHUYECKUX DJIEMEHTOB.

14 BaneHTHOCTE aTOMOB XMMHUYECKUX bubnunoreka LIOK
3JIEMEHTOB DJIEMEHTA B COEIUHEHUU. https://m.edsoo.ru/ff0d37fa
Cocrasnenue ¢hopMyI o
BAJICHTHOCTH.

15 KonuuectBo BemiectBa. MoJib. bubmmoreka IIOK
MomnsipHas macca https://m.edsoo.ru/ff0d3al16

16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoauvecTBa, MacChl

17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa LOK

H yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukanms xumuaecknx
. bubnuotexa [JOK
18 peaxiuii (COeIMHEeHUs, PA3I0KEHUS,

3aMeleHus, o0OMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
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

M. B. JIoMOHOCOB — y4€HBIN-

bubnunorexa LIOK
19 . 0600
PHIMIGIONEIHCT. LIDODIICHHIE 1 https://m.edso0.ru/ff0d40c4
cUcTeMaTu3aIys 3HaHUI
20 KontponsHas padora Nel mo reme bubnuoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctan
21 Bo3ayxa. Kuciaopoa — smemeHT u bubmmorexa [IOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYecKue 1 XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CniocoObl TTOTydeHHS KHCIOpoaa B
23 nabopaTopuu iqn OMBII_HJ'IerHOCTI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, FK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CITocOOBI Zro bubmorexa HOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)
97 Bonopon — aneMeHT u npocroe bu6muoreka [IOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusndecKknue 1 XUMHUYECKHE CBOMCTBA but6mmoreka [IOK

Bojiopoa. [Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4dd0

bubnunoreka LIOK

29 IT
OPITHE O KHCTIOTaX 1 COLAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl nostydeHus BOAOPOIa B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 «[TonydeHue u coOMpaHKe BOIOPOIA bubmmorexa [JOK
e oHp poaa, https://m.eds00.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 Mosipablii 00bEM ra3oB. 3aK0H bubnmnoreka HOK
ABorazipo https://m.edsoo.ru/ff0d542e
Breruunciaenuns o0béMa, KOJIMYeCTBa
33 BEILIECTBA rasa 1o €ro U3BECTHOM bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra30B 110
34 ABHCHMIO PEaKIIMA Ha OCHOBE bubmmorexa [IOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 DOu3nIecKre 1 XUMHUYECKUE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [TonsTue 06 bubmuoreka [{OK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTeb.
37 HacskiieHHbIe ¥ HEHACHIIIIEHHBIE bubmmoreka IIOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bu6muoreka [JOK

ONpeAcIEHHON MacCCOBOU JTOJIEN
PacTBOPEHHOTO BEIIECTBAY»

https://m.edsoo.ru/ff0d5eba
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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

39 KonrtponsHas padora Ne2 o reme Bu6mumoteka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUPUKALIUS, bub6nmmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmotera [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
OcHoBaHus: cOCTaB, KiIacCH(pUKAIIKS, Bbubnunoteka LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukanms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHne u XuMHUYECKUE CBOWCTBA bu6mmoteka LJOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SIE HIE)J'I )eHI/ISI XI/IMI/I‘{ZSKI/IC bubmorexa [JOK
. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
ITpakTryeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJaccaMy HEOPraHHYECKHUX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06o0011eHNne U cuCTeMaTU3aIUs bub6muoreka [IOK

3HaHUH

https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/00ad9cb2

KonrtponsHas padora Ne3 o reme

50 "OCHOBHBIE KJIACChI HECOPTaHUYECKUX bubmorexa OK
o P https://m.edsoo.ru/00ad9ela
COCAMHCHHI
[TepBbie MOMBITKY KIACCHPUKAITUN
51 XUMHUYECKHUX 3JIEMEHTOB. IloHsITHE O bubmorexa OK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 IIepnonnueckas cucrema bubnuoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
MeneneeBa
53 Ilepuoapl, TPyIIIIEL, 110 161 bubmorexa [JOK
PHOJEL, TPYIHEL, HOATPYH https://m.edso00.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000J10UeK
55 aTOMOB 3J1eMeHTOB Ileprnognueckoii bubmorexa HOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubmmnoreka HOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubmmnoreka HOK
N. Mennenees — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubnmnorexa [JOK

XUMHNYECKHUX IJIEMCHTOB

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



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada342
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59 HMoHHas XuMu4yeckas CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XMMU4eCKas 1 bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bub6nmoreka [IOK
62 Creners okHCICHuA 1 https://m.edSO(I)l.rUIOOadanB
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [{OK
peakuuu https://m.eds00.ru/00adb076
bu6nmorexa LIOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.e dSO(])_.Iru 100adb076
KonTponbnas pabota Ne4 mo teme
65 «CTtpoeHne aroMa. XuMUuecKas 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBublit ypok. O6o011eHuE U 1 Bu6moteka [JOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus Xxumuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbchb0
[lonsiTHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubnmorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

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 CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHEIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
ANEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XUMHUUYEeCKHe CBOMCTBA COJICH B
13 CBETE MpEeACTaBIEHNH 00 bubmorexa [IOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmmorexa [TOK
AP https://m.edsoo0.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne dKCIepuMeHTAIbLHBIX bubnmorexa IOK
P https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

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



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00addbfa
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00adel104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyueHne COISTHOM KUCIOThI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

23 Haxoxxnenue cepsl u eé bubmmoreka [JOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTEI.
XHUMHUYECKOE 3arpsA3HCHUC

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
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https://m.edsoo.ru/00adec8a

OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
¢buznvecKre 1 XUMHUECKUE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[TonyuyeHne aMmuaka, U3ydeHue buGnuorexa [IOK
yqu > 13YH https://m.edso0.ru/00adf180
€ro CBOMCTB)

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((I))Ta (b(l)IfI)SI/I(lIe)CKI/Ie " bubmmorexa [JOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
A XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBI bubmmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LHOK
https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o Teme
"[losrydeHue yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aja4 no teMe «BaxkHenme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxxkneiinne HeMeTaIIbI U UX

COCOUHCHUA»

https://m.edso0.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
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUYECKUN P buGnuorexa [IOK
poXiM P https://m.eds00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB buGnuorexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxxueine coeqMHEHNUS KaJIbIAA Bubmiorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bub6numoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a1ad4 1o reme «Baxneiine https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O06001IeHre U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» Xumus, 8 knace/ Kysnenosa H.E., TuroBa U.M., I'apa H.H., AxuronepHoe o0111ecTBoO
«M3narenbcTBO «lIpocBemenue»

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.1°., AknroHepHOe 00IIECTBO
«M3narenbcTBO «lIpocBemenue»

* Xumus, 9 knacc/ ,Kysnenosa H.E., TuroBa U.M., I'apa H.H. Axuroneproe o011ecTBo
«M3narenbcTBO «lIpocBeienue»

* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3narenbctBO «lIpocBerienune»

3amaunuk no xumuu 8§ kinacc/ H.E.Ky3ueuosa, A.H.JI€skun/ M.: U3natenbckuii oM
"BenTana-I"pad, 2015.

3anauynuk no xumun 9 knace/ H.E.Ky3uneunosa, A.H.JIéskun/ M.: U3natenbckuii 1om
"BenTana-I'pad, 2015.

KHMMs1 no OI'D pa3HbIX To70B

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
VY4eOHO-MEeTOANYECKUI KOMIUIEKT 10 XUMHUH 8-9 KI1acChl
Kypnan "Xumus B mkosue"

Kumsr o OI'D

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka L{OK https://myschool.edu.ru/

http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas Kommekiwst « XuMus

http://chemworld.narod.ru Caiit «BupryanbHas XUMHYECKasK [IIKOJIA



