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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepaabHOl paboueit MporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHIEMIMM TMPENnoJaBaHusl Y4yeOHOTro mpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnmm.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT paclpeiesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMpPOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIHOM JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEIICHUS TI100aTbHbIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTNXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOJTyUCHUST U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYEHHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K
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HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€3011acHOro OOpalIeHMsI C BELECTBAMH B [IOBCEJHEBHOM JKU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIlIET0 MHUpa, MCIOJIb3Yysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0OBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGuMiIs W HANPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3oKeHHE THAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — anemenT u npoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTydeHus. Kuciotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKa. KpyroBopoT BoJbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpaIieHus ropeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Mosb, ucclenoBaHHE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeETa/UlaMH (HAaTpuUeM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
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00pa3I0B HEOPTAHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpAaCKHU HHIMKATOPOB B PACTBOPAX KUCIIOT U IIEI0YEH, N3YUYEHNE B3aUMOACHCTBUSA
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEWTpanu3aluy, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BakHeume Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAMU XUMUYECKUX djeMeHTOB. [loHsiTHe O
IpyIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUJIPOKCHUIBL.

Ilepnognyeckuii 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognueckoi
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneea. Ilepuonsl u rpyrmisl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIIpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiuy pasioKeHHsl, COSTUHEHU).

Mexcnpeomemmnoie ceazu

Peanuzanuss MeXIpeAMETHBIX CBS3€M NMPU HM3YyYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCSI 4Y€pe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX



IIOHATHUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAYUHbIE MOHATHS: HAYYHBIN (aKkT, TUIIOTE3a, TeOopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINU]I, U30TOIIBI,
PaZOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUYECKUM 3apsil, BEIIECTBO, TEIO, OOBEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (QPU3MYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BeiecTBo U XuMHYecKasi peakius

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOIOB, KNS, KA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJEeMEHTOB B [lepuonnueckon cucreme Hu
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajqu3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE O XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOW PEaKUUU U TOJOKEHUE XHUMHYECKOIO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HUCIIOJIB30BaHHCM  MCTOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeraJyibl 1 X COeIMHEHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €r0 MPEI0TBPAILICHHUS.
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OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEITLCKOM XO3SMCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB
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WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W U3yyEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U
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KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaOmroneHne W ommcaHuE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.
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OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOU MH(MOpMAIUE o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON YUEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TMOBEJACHUWE W MOCTYNKH CBOUX TOBApUIICH C TMO3ULIMHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOU
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JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUs: MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

17



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUsI 3a/1aBaTh BOMPOCHI (B XOJ€ Juayiora ¥ (W) TUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
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NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, TMPEACIbHO JIOMYyCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

dueKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

Ne Tema Bceero | AyautopHo (CamMOCTOATEIBHO
IlepBoHaya/ibHbIE XUMHYECKHE
MmoOHATHA-2049
1 [Ipenmer xumuu. Poiab XuMuM B 5KU3HU 1 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
yenoBeka. Tena u BelecTsa
2 TToustue o METoJax IMO3HAaHUS B XUMHH 1 1 bubianoreka HOK httDSZ//m.edSOO.ru/7f41837C
3 [Ipaktuueckas padora Ne 1 «IIpaBuia 1 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
paboTsl B m1abopaTopuu U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM)
4 Yuctele BemecTBa U cMecu. CImocoOb! 1 1 bu6nmoreka LIOK https://m.edsoo.ru/7f41837c
paszaenenus cMecen
5 [TpakTuyeckas padora Ne 2 «Pa3nenenue 1 1 bu6mmoreka LITOK https://m.edsoo.ru/7f41837¢c
cMmeceil (Ha mpuMepe OYHCTKU
MTOBapEeHHOM COIH)»
6 ATOMBI U MOJIEKYJIBI 1 1 but6mmoreka LIOK https://m.edsoo.ru/7f41837c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 1 but6mmoreka LIOK https://m.edsoo.ru/7f41837c

(CI/IMBOJ'IBI) XHUMHUYCCKUX 3JICMCHTOB
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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
https://m.edsoo.ru/7f41837c

IIpocTsle U CIOXKHBIE BELIECTBA

buonnorexa I{OK https://m.edsoo.ru/7f41837¢

9 ATOMHO-MOJIeKyJISIpHoe yquHe BI/I6HI/IOTeKa HOK httDS//medSOOI‘u/7f41837C

10 3aKOH IOCTOSHCTBA COCTABa BEILECTB. 1 bu6nmmoteka LIOK https://m.edsoo.ru/7f41837c
Xumuueckas popmyiia. BameHTHOCTB
aTOMOB XHMHUYECKHUX DIIEMEHTOB

11 OrHocuTeNnbHAas aTOMHAsI Macca. bubnunoreka 1{OK https://m.edsoo.ru/7f41837¢
OTHOCHTETbHAS MOJICKYJISIPHAS. Macca

12 | MaccoBas 1011 XUMHAYECKOr0 JIEMEHTA B 0,5 0,5 bu6nmuoreka LIOK https://m.edsoo.ru/7f41837c

COEMHEHNH

13 KonnuectBo BemecTtBa. Moub. 0,5 0,5 bu6nuoreka LIOK https://m.edsoo.ru/7f41837c
MonspHas macca

14 du3nYeCKre U XUMUYECKHUE SIBICHUS. 1 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
XuMudeckasi peakius

15 | Ilpu3Haku U ycioBUS NPOTEKaHUS 1 bubnnorexa [{OK https://m.edsoo.ru/7f41837¢
XUMHYECKUX PEAKIUi

16 3aK0H COXpaHEHHS MaCChI BEIIECTB. 0,5 0,5 bubmuoreka I{OK https://m.edsoo.ru/7f41837c
XHAMHYECKUE YPABHEHHUS

17 Brruncaenus KonuyecTBa, MacChl 0,5 0,5 but6mmoreka LIOK https://m.edsoo.ru/7f41837c

BEILIECTBA 10 YPAaBHEHUSIM XUMHUYECKUX
peakuui

24
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

18

Krnaccudukanus XuMHUECKUX peaKIui 1 1
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

buonnorexa I{OK https://m.edsoo.ru/7f41837¢

19

M. B. JIoMOHOCOB — y4&HBIN- 1 1
sHuukiIoneauct. O0o0menue u
CACTEMATH3AIHs 3HAHWUI

bu6nmmoreka LIOK https://m.edsoo.ru/7f41837c

20

KonTponbnas paborta Nel mo teme 1 1
«BemniecTBa 1 XUMUYECKUE PEAKITHID)

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢

30y

Ba:kHelimue NMpEeaACTABUTEC/IN HEOPraHHYE€CKUX BEIIECCTB-

21

Bo3ayx — cmechk razos. Cocras 1 1
Bo3ayxa. Kucimoposx — smeMeHT u
npocroe BeuiecTBo. O30H

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢

22

DuU3NYECKUE U XUMUYECKUE CBOMCTBA 1 1
KHUCJIOpoJia (peaKkIuu OKUCIICHUS,
ropenue). [lonarue o6 okcumax

bubnuoreka [{OK https://m.edsoo.ru/7f41837¢

23

CrniocoOblI mosryueHust KUCIOpoaa B 1 1
71a00paTOPUU U MPOMBIIUIEHHOCTH.
[TpumeHenue kucnopoaa

bubmoreka ITOK https://m.edsoo.ru/7f41837¢

24

TennoBoii 3¢ ekt xumuueckoin 1 1
peaxkuuu, MOHATUE O TEPMOXUMHUUYECKOM
YpPaBHEHHH, IK30- U SHIOTEPMHUECKUX
peakuusax

bubnuoteka [{OK https://m.edsoo.ru/7f41837c
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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
https://m.edsoo.ru/7f41837c

25

TormBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0
IIPEIOTBPALLEHUS

buonnorexa I{OK https://m.edsoo.ru/7f41837¢

26

[IpakTrueckas padota Ne 3 o Teme
«Ilonyyenue u cobupanue KUCIOPO/Ia,
U3Y4YEHHE €ro CBOMCTB)

bu6nmmoreka LIOK https://m.edsoo.ru/7f41837c

27

Bonopon — anemeHT u rpoctoe
BelecTBO. HaxoxxaeHnue B npupoje

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [Ipumenenue Bogopoaa

bu6mmoteka LIOK https://m.edsoo.ru/7f41837c

29

TloHsaTHE 0 KHCIIOTAX U COMISIX

bubnunoreka 1{OK https://m.edsoo.ru/7f41837¢

30

CrniocoOblI nosryueHust BO0poia B
nabopaTtopuu

bubnoreka ITOK https://m.edsoo.ru/7f41837¢

31

[TpakTruyeckas pabora Ne 4 o Teme
«Ilomyuenue u cobupanue Bo10poJa,
W3Yy4YEHUE €r0 CBOMCTBY»

bubmoreka ITOK https://m.edsoo.ru/7f41837¢

32

Mounsipabiii 00BEM razoB. 3akoH
ABorazipo

0,5

0,5

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

33

Brruucienus o0béMa, KOJIMYecTBa
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY

0,5

0,5

bubnuoteka [{OK https://m.edsoo.ru/7f41837c
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

34

Beruucienus 006EMOB ra3oB IO
YPaBHEHHUIO PEaKI[MU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI I'a30B

buonnorexa I{OK https://m.edsoo.ru/7f41837¢

35

dusnueckre U XUMHUYECKUE CBOMCTBA
BOJIBI

bu6nmmoreka LIOK https://m.edsoo.ru/7f41837c

36

CocraB ocHoBauuii. [Toustre 00
WHIUKAaTOpax

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢

37

Bopna xak pactBoputens. HacbiieHHbie
Y HEHACBIIIEHHBIE pacTBOPLI. MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE

bubnunoreka 1{OK https://m.edsoo.ru/7f41837¢

38

[IpakTuueckas padbora Ne 5 o teme
«[IpuroroBrieHue pacTBOPOB ¢
ONpeAcIEHHON MacCOBOM J10er
PacTBOPEHHOIO BEIIECTBA»

bubnunoreka 1{OK https://m.edsoo.ru/7f41837¢

39

KonTtponbHast pabota Ne2 o reme
«Kucnopoa. Bonopoa. Boxa»

bubnoreka ITOK https://m.edsoo.ru/7f41837¢

40

Oxkcuapl: cocTaB, KJIacCUpUKaIu,
HOMEHKJIaTypa

0,5

0,5

bubnuoreka [{OK https://m.edsoo.ru/7f41837¢

41

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

42

OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

0,5

0,5

bubmoreka [{OK https://m.edsoo.ru/7f41837¢
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

43 | IlomyyeHue M XUMHUYECKUE CBOICTBA 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41837c

OCHOBaHMI

44 Kucnotsl: cocras, kinaccudukaus, 1 1 bubnuoreka LIOK https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa

45 [TonyueHnne u XMMHUYECKHE CBONCTBA 1 0,5 0,5 bu6nmmoreka LIOK https://m.edsoo.ru/7f41837c
KHUCIIOT

46 Conu (cpenHue): HOMEHKIATYPA, 1 0,5 0,5 bubnunoreka L{OK https://m.edsoo.ru/7f41837¢
CIIOCOOBI TTOTYYCHUS, XAMUYCCKHE
CBOMCTBa

47 | Ilpaktuueckas padota Ne 6. Pemenue 1 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢

3KCH€pI/IMeHTaHI>HI>IX 3a1a4 I10 TCME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COeIUHEHUN)

48 I'eneTnueckas cBsI3b MEXKIy Kilaccamu 1 1 1 bu6nmoteka LIOK https://m.edsoo.ru/7f41837c
HEOPTaHMYECKUX COSIMHEHUA

49 O606meHHe W CUCTEMAaTH3annus 3HAHUU 1 1 bubnnoreka HOK httDS://m.edSOO.r‘u/7f41837C

50 Kontponbnas padota Ne3 mo teme 1 1 bubnuoteka [{OK https://m.edsoo.ru/7f41837c
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX

coequHeHun"

Iepuoanyeckuit 3akoH u Ilepmoamyeckas cucrema xumudeckux djaemenros JI. H.
MenpeJieeBa. Crtpoenne aToM0B. XUMHYeCKas
cBfA3b. OKNCIUTEIbHO-BOCCTAHOBHUTEIbHBIC PeaKuuu -154
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

51

[lepBble MOMBITKY KJIACCH(PHUKAIINN
XUMUYECKUX IEeMEHTOB. [lonsaTHe 0
IPYyIIAax CXOAHBIX HIEMEHTOB

buonnorexa I{OK https://m.edsoo.ru/7f41837¢

52

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenToB 1. . MenaeneeBa

bu6nmmoreka LIOK https://m.edsoo.ru/7f41837c

53

[lepuopl, TpynIbl, MOATPYIIILI

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢

54

Crtpoenue atomoB. CoCcTaB aTOMHBIX
saep. M3oTonsl

0,5

0,5

bubnunoreka 1{OK https://m.edsoo.ru/7f41837¢

55

CrtpoeHue IeKTPOHHBIX 000JI0UEK
aToMOB 3JieMeHTOB [leproanueckoit
cuctemsl /. 1.  MeHaeneeBa

0,5

0,5

bubnunoreka 1{OK https://m.edsoo.ru/7f41837¢

56

XapaKkTepuCcTUKa XMMUUYECKOTO
AJIEMEHTA TI0 €r0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
Meneneena

bubnoreka ITOK https://m.edsoo.ru/7f41837¢

57

3navenue [lepuoauyeckoro 3akoHa s
pa3BUTHUA HAyKu U npaktuku. /. 1.
MenneneeB — y4€HBIN, IEJAror U
rpaKJaHUuH

bubnuoreka [{OK https://m.edsoo.ru/7f41837¢

58

3J'ICKTpOOTpI/II_IaTCJILHOCTB aTOMOB
XHUMHUYCCKUX 3JICMCHTOB

bubmuorexa I{OK https://m.edsoo.ru/7f41837¢
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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
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59 | Monnas xumudeckas CBA3b 1 Bbu6mmorexa LIOK https:/m.edsoo.ru/7f41837¢
60 | KoBaseHTHas MOJISApHAS XUMHUECKAs 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41837c
CBSI3b
61 KoBasieHTHast HEOIsIpHAs XUMHYECKas 1 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
CBSI3b
62 CrerneHb OKUCIICHUS 1 bubianoreka HOK httDSZ//m.edSOO.ru/7f41837C
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41837c
peakuuu
64 OKI/ICHI/ITGHI/I U BOCCTAHOBUTEIIU BI/I6JH/IOTeKa HOK httDS//medSOOI'U/7f41837C
65 | KonrpoabHas pabora Ned o teme 1 bu6mmoteka LITOK https://m.edsoo.ru/7f41837¢c
«Ctpoenne aroma. XUMUYECKas CBSA3b)
PesepBHOe Bpems -39
66 | PesepBHBINH ypok. O000mEHNE 1 1
CUCTeMaTH3aIusl 3HAaHUH
67 PesepBHrlit ypok. O0o001eHue 1 1
CUCTEeMaTH3aIHsl 3HAaHUH
68 PesepBHeliit ypok. O6o0IeHne 1

cUCTEeMaTH3aInsI 3HaHUH
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9 kyacc KoJ1-Bo yacosn DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE
pecypchbl

N Tema ypoka Bcero AynutopHo | CaMOCTOATENIBHO

\i

L ITeproauyeckuii 3akoH. Ilepuoanueckas cuctema L 1 bubrorexa [IOK
xumuueckux aneMeHToB /[. 1. Menaeneesa hitps://m.eds00.1u/7f41a636

5 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMUYECKUX L . brbmiorexa [IOK
5IEMCHTOB MIEPBHIX TPEX MIEPHOIOB https://m.edso0.ru/7f41a636
Knaccuukanys 1 HOMEHKIATypa HEOPraHHIECKHX brbmiorexa [IOK

3 BeIIeCTS 1 1 https://m.edso0o.ru/7f41a636
BuIbI XUMHYIECKON CBSI3U U THIIBI KPUCTAIINYECKHX buobmorexa [IOK

4 pemETOK 1 1 https://m.eds00.ru/7f41a636
Bxonnas konTponbHas padota Nel mo Teme bubnmnoreka [JOK

5 «IToBTOpenue n yriayOaeHne 3HaHUH OCHOBHBIX 1 https://m.edso0o.ru/7f41a636
paszenoB Kypca 8 Kiacca»
Knaccupukanus XMMHIECKUX PEAKIUi MO Pa3IHIHBIM brbmotexa LIOK

6 npusHaAKaM 1 1 https://m.edsoo.ru/7f41a636

; [ToHsATHE O CKOPOCTH XUMHUYECKOM peakuun. IlonsTue 1 1 brbmorexa [IOK
0 TOMOT€HHBIX U TeTEPOTCHHBIX PEAKITUIX hitps://m.eds00.ru/741a636
ITonsaTHe 0 XMMHUECKOM paBHOBecHH. DAKTOPHI, bu6muorexa [JOK

8 BJIUSIOLIUE HA CKOPOCTh XUMHUYECKOM peakluu U 1 https://m.edsoo.ru/7f41a636
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS
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bubnunorexa LIOK

9 OKHCHHTGHBHO'BOCCTaHOBI/ITeHBHBIe peaKI_[I/II/I 1 https//medsooru/7f41a636
Teopus >nekTponuTUIecKoi qucconnanuu. CUabHbIe bubmiorexa [IOK
10 1 citabbie HeKTPOTHTH 1 https://m.edsoo.ru/7f41a636
bu6numorexa [IOK
11 | Mouubie ypaBHEHHs peaKiHii 1 https://m.edsoo.ru/7f41a636
12 XHMMHMYECKHE CBOMCTBA KMCIIOT U OCHOBAHHI B CBETE 1 butmuorexa IIOK
MPEJCTABICHUI 00 3JICKTPOIUTHUECKOM JUCCOIUAIH https://m.eds00.ru/741a636
13 XUMHUUYECKHE CBOWCTBA COJIEN B CBETE IIPEICTABIICHUI L bubimorexa LIOK
06 SITEKTPONHTHYECKOi AMCCOUMAIIIH https://m.edso0.ru/7f41a636
bubmoreka [{OK
14 HonsATune 0 ruApoII3e conen 1 https://m.edso00.ru/7f41a636
bu6nnorexa [IOK
15 O0600mu1eHNe ¥ cUCTEMAaTU3alMs 3HAHUI 1 https://m.edso00.ru/7f41a636
INpaktrueckas pabora Ne 1. «Pemenue bubmoreka [IOK
16 1 https://m.edsoo.ru/7f41a636
IKCIIEPUMEHTAIBHBIX 331349
KonTponbnas padora Ne2 o teme bubnuoreka [JOK
17 «DNEKTPOIUTHYECKAS TUCCOAUsI. XUMUYECKUE 1 https://m.edsoo.ru/7f41a636
peaKiMu B pPacTBOPax»
OO011ast XapakTePUCTHKA TAIOTEHOB. XUMHUUYECKHE bubnmoreka [IOK
18 CBOICTBA Ha IIPHMepe XJIopa 1 https://m.edso0o.ru/7f41a636
19 Xnoposogopoa. CossHast KHCI0Ta, XUMHYECKUE L bubmmorexa [IOK

CBOI\/'ICTBE[, MOJIYUCHHUC, IPUMCHCHHUC

https://m.edsoo.ru/7f41a636
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[Tpaktuyeckas padora Ne 2 o teme «llomydenue

bubnunorexa LIOK

20 1 -
COJITHOM KMCJIOTBI, U3y4EHUE €€ CBOMCTBY hitps://m.eds00.1u/7f41a636

21 BbIYHCIIEHNS 110 yPAaBHEHHUAM XHMUYECKUX PEAKIIUH, L brbmiotexa LIOK
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE hitps://m.eds00.1u/7f41a636

but6mmoreka [IOK

22 OOmas xapakTeprCcTHKa 31eMEeHTOB VIA-rpymnsl 1 https://m.eds00.ru/7f41a636
AmtotponHbie MoupuKanuu cepbl. Haxoxnenue bubnmoreka [JOK

23 cepbl U €€ COeIMHEHUI B IpUpoie. XUMHUUECKUE 1 https://m.edso0o.ru/7f41a636
CBOICTBA CEphI

24 CepoBo0po1, CTPOEHHE, (PU3UYECKHE U XUMUYECKHE L bubmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f41a636

o5 Oxcujbl cepbl. CepHast KUCIIOTA, PU3MIECKHE U L brbsmorexa LIOK
XMMHAYECKHE CBOWCTBA, TPUMEHEHHE hitps://m.eds00.1u/7f41a636
XUMHUECKUE PEaKIMH, JIEXKAIINE B OCHOBE bu6muoreka [JOK

26 IPOMBIIIUIEHHOTO CIOC00a MOIy4YeHHsl CEPHOI 1 https://m.edsoo.ru/7f41a636
KHUCJIOTHl. XUMUYECKOE 3arps3HEHNE OKpYKarolei
Cpeabl COEeTMHEHUSIMU CEePBI

57 BhIuKclIeHHEe MacCOBOM J0JH BBIX0/a MIPOAYKTA 1 bubmmorexa [IOK
peaKuum https://m.edso0o.ru/7f41a636
OO6m1ast XxapakTepruCcTHUKa JIEMEHTOB V A-TPYIIITHIL. bubnuotexa [JOK

28 A30T, pacnipocTpaHeHue B IpUpoIe, PU3HUECKUe U 1 https://m.edsoo.ru/7f41a636
XUMHUYECKHE CBOWCTBA

29 AMMuak, ero GpusMvecKue ¥ XMMHYECKUE CBOICTBA, L bubmorexa [HOK

MOJIYUCHUEC U IPUMCHCHUC

https://m.edsoo.ru/7f41a636
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[Tpaktuyeckas padora Ne 3 mo teme «Ilomydenue

bubnunorexa LIOK

30 1 .
AMMMAKa, H3yHeHHE Ero CBOHCTBY https://m.edsoo.ru/7f41a636

31 A30THas KUCIOTa, €€ PU3NIECKHE U XMMHUIECKHE L bubmiorexa LOK
CBOICTBA https://m.edsoo.ru/7f41a636
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMUS B bubnunorexa [JOK

32 Ka4yeCcTBE MUHEPAIbHBIX YI00pEeHNH. XUMHUUECKOE 1 https://m.edsoo.ru/7f41a636
3arpsi3HEHUE OKPYXKAOIIEH cpellbl COSTMHCHUSIMU
a3ora

33 ®ocdop. Oxeun pocdopa (V) u pocdopHas Kuciora, 1 bubmoreka [IOK
busnvecKre 1 XUMHYECKHE CBOMCTBA, IMOJTyUYCHHE https://m.eds00.ru/741a636
Hcnons3oBanue pocdaToB B Ka4ECTBE MHHEPAITBHBIX bubnroreka [JOK

34 yA00peHuil. 3arps3HeHre MPUPOAHON Cpebl 1 https://m.edsoo.ru/7f41a636
bocharamu

35 Vriepo, pacpocTpaHeHue B IPUPOJIE, PU3HUECKHE L butmorexa LOK
XIMIUECKHe CBOHCTRA https://m.edsoo.ru/7f41a636
Oxcunsl yraepoaa, ux pusndeckre U XUMHIECKHe bubnmnorexa [JOK

36 CBOICTBA. DKOJIOTHYECKUE MPOOIICMBI, CBS3aHHBIC C 1 https://m.edso0.ru/7f41a636
okcuaoM yriepona (IV)

bubanoreka LIOK

37 YToJbHAs KUCTIOTA 1 €€ COMH 1 https://m.edsoo.ru/7f41a636
[IpakTuueckas padbora Ne 4 o teme "llomyuenue bubmuoreka [JOK

38 yTJIEKHCIIOro Ta3a. KauecTBeHHAs peakius Ha 1 https://m.edsoo.ru/7f41a636
KapOoHaT-NOH"

39 [TepBOHAYALHbIE TOHATHSA 00 OPraHUYECKUX L buonmoreka [IOK

BCIICCTBAX KaK O COCAMHCHUAX YIJICpOoaa

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

40 | Kpemnuii 1 ero coeuHeHHs 1 https://m.eds00.ru/7f41a636
[IpakTrueckas padota Ne 5. Permenue bubmorexa [[OK
41 SKCIEPUMEHTAJIBHBIX 33724 N0 TeMe «BaxkHenmue 1 https://m.edsoo.ru/7f41a636
HEMETAJUIbl U UX COCTUHEHUSD)
12 KonrponsHas pabora Ne3 o teme «Baxkneiimue L bubmiorexa [OK
HeMETAJII! 1 HX COSIIHEHMD https://m.edso0o.ru/7f41a636
OO01mmas xapaKTepruCcTUKa XUMUIECKIX YJIEMEHTOB — bubnmoreka [JOK
43 MeTau1oB. Merajummueckas CBA3b U METaJUIMYeCcKast 1 https://m.edsoo.ru/7f41a636
KpUCTaJIn4ecKas pemérka. Gu3nyeckue cBOWCTBa
METaJJIOB
" XUMHUUYECKHE CBOWCTBA METAILIOB. L bubimorexa LIOK
DNEKTPOXUMHUUECKUH Psijl HAIIPSHKEHUH METaIIoB hitps://m.eds00.ru/7f41a636
O6mue cnocoOb! moxy4yeHus: MmeTamuioB. CIiaBsl. bubnunorexa [JOK
45 Brruucnenus no ypaBHEHHUAM XUMHUYECKUX PEAKIIHM, 1 https://m.edsoo.ru/7f41a636
€CJIM OJTUH U3 PEareHTOB COJEPKUT IPUMECH
bubnnorexa LIOK
46 IlonsATHe 0 KOPPO3UU METAIIIOB 1 https://m.edso0o.ru/7f41a636
buobmnorexa IJOK
a7 [lleoyHbIC METAILITBI 1 https://m.edsoo.ru/7f41a636
but6mmorexa [IOK
48 OKCuIbI M THAPOKCUIBI HATPUS U KAJIHS 1 https://m.eds00.ru/7f41a636
bubnunorexa LIOK
49 [IlenmoyHO3eMENBHBIE METAIIIBI — KAUTBIIUA U MarHun 1

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

50 Baxueiime CoeTMHCHUS KaTbIIHsI 1 https://m.edsoo.ru/7f41a636
bu6numorexa [IOK

51 O060011eHrEe U CHCTEMATHU3alIMs] 3HAHUI 1 https://m.edso0.ru/7f41a636
bu6numorexa [IOK

52 JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHECHHS 1 https://m.eds00.ru/7f41a636
53 [IpakTuueckas padora Ne 6 o teme "JXKEcTkoCcTh BOABI 1 brbnnorexa [JOK

M METOMIBI €8 yeTpaHeHHs" https://m.edso0.ru/7f41a636
0,5 bubnnorexa [{OK

54 AFOMUHHH 1 https://m.edsoo.ru/7f41a636
bubmoreka [{OK

55 AM@oTepHbIe CBONCTBA OKCHIA U THUIPOKCHUIA 1 https://m.eds00.ru/7f41a636
0,5 bubnuorexa [{OK

56 Keneso 1 https://m.eds00.ru/7f41a636
OKCHIBI, THAPOKCHE! 1 comn xkenesa (I1) u xenesa bubmmorexa LHOK

57 (1 1 https://m.edsoo.ru/7f41a636
but6mmoreka [IOK

58 O060011IeHrEe U CUCTEMAaTH3all|sl 3HAHHUHA 1 https://m.eds00.ru/7f41a636
IIpakTuyeckas pabora Ne 7. Pemenue bubmuoreka [JOK

59 HKCIIEPUMEHTANIBHBIX 33714 1Mo TeMe «Bakueiiime 1 https://m.edso0o.ru/7f41a636

METAJIBI U UX COEIUHEHHUS

60 Bprunciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIINH, 1 1 brbmotexa LIOK

€CJIM OAVH U3 pCarcHTOB [1aH B M30BITKE UIIN COJACPIKUT

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

36



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

IpuMecu. BeI4uciienrss MacCoOBOM JTOJIM BBIXOA

MPOAYKTA PEaKIUH
bu6nmmorexa [IOK
61 O0o001ieHne 1 cucTeMaTu3ays 3HaHuH 1 https://m.eds00.ru/7f41a636
KontponbHas padota Ned o Teme «Bakneitmme brbsmorexa LIOK
62 METAILIL H X COCIHHCHIISY 1 https://m.edso0.ru/741a636
BeniecTBa 1 MaTepuasbl B HOBCEJHEBHOM KU3HU bubmorexa LIOK
63 R 1 https://m.edsoo.ru/7f41a636
bubmorexa [{OK
64 XHAMHMUYECKOE 3arpsI3HEHUE OKPYIKAOIIEH CPeIbl 1 https://m.edso0.ru/7f41a636
bubmoreka [{OK
65 Posib XMUM B pellICHUH YKOJIOTHUECKUX MPobIeM 1 https://m.eds00.ru/7f41a636
Pe3sepBHblil ypok. OG00IIEHHE U CHCTEMATU3AIIUS brbmiorexa LIOK
66 AR 1 https://m.edsoo.ru/7f41a636
67 PesepBubIil ypok. O6001ICeHIE U CHCTEMaTH3 AU 1
3HaHUHN
68 PezepHblil ypok. O0001eHue 1 cucreMaTu3anus 1
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 17 51
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 knace/ Kysnerosa H.E., Tutosa .M., I'apa H.H., Akuronepuoe
obmectBo «M3aatenbcTBo «IIpocBemenne»

» Xumus, 9 kimacce/ ,Kysnernora H.E., Tutosa .M., 'apa H.H. Akmoneproe

06HICCTBO «M3parTenbcTBO «HpOCBeIHCHI/IG»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

[Toypounoe miianupoBanue 1o xumun 8 kiacc (Kysnenosa H.E.)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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