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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U C Yy4YETOM KOHIEMIMM TMPENnoJaBaHusl Y4yeOHOTro mpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycMaTpuBaeT paclpeiesieHue €ro IO KilaccaM M CTPYKTYpUPOBAHHUE [0
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroUuxcs, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTam oOy4eHHUs XUMUHU Ha YPOBHE IeJIeil U3yUueHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
posib UrparoT (GOpPMUPYEMbIE XUMHUEHU MPEACTaBICHUS O B3aUMOIIPEBPAILCHUIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
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
OoOydJaronuxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW JACSTEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITNXCs;



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

JlanHble HampaBiieHHS B OOYyYEHMM XMMUHU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH 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 kK €€ uzydeHuro. ColepKaHHUE CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €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 PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYCHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHne XMMUU MPOUCXOAMUT C MPUBJICUCHUEM 3HAHUM 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



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIHHBIX YMEHHUM U MX MPUMEHEHUH B yU4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

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

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

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIFOUYEBBIX
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>KaIOIlIET0 MHUpA, UCIOJIb3Yys 3HAHUS U OIBIT, MOJYyYEHHBIE MPHU HU3YUYECHHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71eco00pa3HOTO TOBEJICHUS B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJISIX
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 MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTofax Mo3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumunyeckas popmyina. BaleHTHOCTh aTOMOB XMMHUECKHUX 2JIEMEHTOB. 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 CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel 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, pacTUpPaHUE 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 KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKHA MTOBAPEHHON
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KuclopoAa B JabopaTopud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO d(eKTa, pa3pynieHue 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psnm aktuBHOcTM MetasmioB H. H. bekerona.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COAEPKaHUsI KUCIOPOAA B BO3AYXE, IMOJIyUYEHHE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJydeHUE, COOWpaHHWE, paclo3HABaHUE U U3YUYEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIIEHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PeaKIU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckunii 3axoH. Ilepuoandeckas cuCTeMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnextponsl. CtpoeHune
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajinyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajnieHTHast (ToJisspHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHOHAYYHBIC TIOHSTHS: HAyYHBIH (DAKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUYECKUN 3apsj, BELIECTBO, TENO, 00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, OJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAIHS, KATbIUA U X COSAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKOU PEHIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKuX peakivii Mo pa3aIudHbIM MPU3HAKaM (TT0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XHUMHYECKOIO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HCIOJIb30BaHUEM  MeETOja
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
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,
MOJIHbIE W COKpAll€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpOLEcCca AUCCOLUAIIMY KUCIIOT, HIeJI0Uel U coJiei (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHNil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBA, IOJNy4YeHUE, MNpuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

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 (001IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue ceppl U €€ COCNMHEHUHW B TpUPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoiyuyeHue, (U3MUecKue U XUMHUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
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.
HcnonpzoBanue ¢pocdartoB B KaueCTBE MUHEPAIBbHBIX 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 yriepoga B mnpupoge. Oxkcuabl yriepoga, ux (uU3Myeckue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTUYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, MX (PU3nyeckrue M XHMHYECKHE CBOWCTBA, MOJIyYEHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[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 kucnore. CUIMKATBI, UX UCIIOJB30BAHUE 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,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOTBI, U3YYEHUE XUMUYECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHbIX ya0OpeHui, NmolydeHue, coorpaHue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKHCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJibl 1 MX COEIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAX
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 TIPOMBIIIICHHOCTH.

[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 METaIOB 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



KaJibl[usl. BaxkHeiiine coeJuHeHns Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altoMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHAA 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
(1), 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 BOJON (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJay 1o teme «BaxHelmue
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 OKpYXKalolleh cpenbl (MpeaesnbHas IOomyCcTUMast
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
OCYIIIECTBIISICTCS Yepe3 UCTIOIB30BAHME KaK OOIINX €CTECTBEHHOHAYYHBIX MTOHSATHH,
TaK W TOHSITUH, SBISAIONIUXCS CUCTEMHBIMM IJI1 OTIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0mue ecTecTBEeHHOHAYYHBIC TOHSATHS: HAy4dHBIN (DaKT, THUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemeéTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOAe OOydeHHs XHMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYarOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN H
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS] XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
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
CBOE MOBEACHUE M TOCTYNKH CBOUX TOBAPUILNEH C TO3UIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUYETOM OCO3HAHMUSI TIOCJICICTBUIN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONINE
OCHOBY I TIOHUMAaHUS CYIIIHOCTH HAYyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJLI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



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:

OCO3HaHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH MpH  OOpalieHuu ¢
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
NPUMEHEHUsT NPEIMETHBIX 3HAaHUH 1O  XHMHH, OCO3HAaHHBIA  BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJJaliTUPOBATHCS B IPO(ECCHOHATILHOM Cpene;

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
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
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 OKPYKAIOIIEH IPUPOJHOM CPEOH, I IOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBAaTbCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
runoTe3a, (QaxkT, CHUCTeMa, IMPOLECC, OSKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHOHAYUYHBIX YYEOHBIX IMpEAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpPbIE OOECHeuYnBalOT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIeSITEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jornyeckue aeiicTBUSA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XHUMHUYECKUX MOHSATHH (BBIACIATH WX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIHM,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUYECKHUE pacCCYyX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTUN),
JIeJIaTh BBIBOJIBI 1 3aKJIFOUCHMS;

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENN, UCTIOJIb3yEMbIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMyla U ypaBHEHHUE
XUMHUYECKON peakiuy — MpU PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 33/1a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaEMbIX ITPOLIECCAX U SIBIICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

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

NpUOOPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMM U TPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH 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), KPUTHUYECKH OIEHWBATh MPOTHUBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



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  MCMHOJb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMUA CXEMaMH, JharpaMMaMH,
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.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC JeHCTBUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEIbHOU
JEATEIBHOCTH B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Yy4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPENEICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepanbHO pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBAaHUE, COJIb, JJIEKTPOOTPUILIATECIBHOCTh, CTEMEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH 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  OKHCIIEHUS  DJJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMNCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE PeaKuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

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

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMICTB
BEIIIECTB U XUMUYECKHUX PEAKIUH, €CTECTBEHHOHAYYHBIE METO/IbI ITO3HAHUS
— HaOJI0JICHUE, U3MEPECHHE, MOJCIHPOBAHNE, SKCIICPUMEHT (peaJbHbIA U
MBICJICHHBIN );

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 KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE IKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INEJIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYyCTUMAas KOHIIEHTpaIUs
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 Ppa3IUYHOTO COCTaBa, NPUHAJICKHOCTh 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 PAaCTBOPAaX HEOPTaHUUYECKUX COCAMHEHUMU, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3vyuath TMOHSTHS «rJaBHas mnoAarpynmna (A-Tpynma)» u «rnoOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee 4YUCI0 SJIEKTPOHOB U paclpeieiieHue uxX Io
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMIME WU CHEIUPUICCKHE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIINI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OalaHca 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, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HWHCTPYKIHMSMHU TIO BBINOJHEHHUIO JIA0OPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

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, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3YUYEHUSI CBOMCTB BEIIECTB M XUMHYCCKHUX
peaknuii, eCTECTBEHHOHAYYHbIC METONBI TIO3HAHWS — HaOOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BertecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
Bosnyx. Kucnopon. [lonsatne bubmmnoreka HOK
2.1 6 1
00 okcHuaax https://m.edsoo.ru/7f41837c
Bognopon. ITonstue o bubmuoteka [IOK
2.2 8 1
KHMCJIOTaX U COJSAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAaHHX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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 XHMHYECKUX djieMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aTtoma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KUIIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 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

Paszgea 3. MeTauibl M HX COeTUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxka Koutposabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcesbl

8b, 8k

07.09.2023

1 [Ipenmer xumuu. Poias xumuu B 1 aA bubnunoreka LIOK
JKA3HU 4ejioBeka. Tesa 1 BelmecTBa 14.09.5073 https://m.edsoo.ru/ff0d210c

5 Ilonsarue o MeTonax MO3HAHHUS B 1 86, 8 bubnunoreka LIOK
XUMHUHU 14.09.5073 https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUU U PUEMBI 1 1 bubmmnoreka HOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yucrele BemecTBa 1 cMech. CriocoOb! 1 bu6mmoteka IIOK
paszaeieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTryeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa HOK

- . pHMep https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOM COJIH )»
bubnunorexa LIOK
6 A 1
TOMBI M MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bubnuoreka [{OK

(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8



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

bubnunorexa LIOK

8 IT
POCTRIC i1 CHOMHBIE BEMCCTRA https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJICKYJIIPHOE YUEHHUE bubmorexa LOK
YWIPHOC Y https://m.eds00.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuuaeckas opmysia. BameHTHOCTh bubmorexa LOK
PMyId. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubnuorexa [{OK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuoreka [{OK
SJIEMEHTA B COEIUHECHNU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTtBa. Moib. bubmuoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
1 du3nyecKrue U XUMUYECCKHC SIBICHHS. bubnunoreka LIOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycrnoBus MPOTEKaHUS bubmuoteka [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnorexa [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus Kom4uecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa LOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukanmst xumuaeckux
18 eaKIui (COSTMHCHHUS, PA3IIOKCHHS bubnmorexa LOK
P P : https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
19 sHukiIoneauct. O0o0IeHne ubnmorexa [

cUcTeMaTHu3anus 3HaHUU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
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
https://m.edsoo.ru/ff0d40c4

KonTtponsnast padora Nel o reme

bubnunoreka LIOK

20
«BelecTBa 1 XUMHYECKHUE PEAKITUM https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. Cocras
21 Bo3ayxa. Kucimopon — sneMeHT u bubmorexa LOK
Ay poA https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nvecKue U XUMUYECKHE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa LOK
PO " ' https://m.edso0.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CnocoOBbI MOIyYeHHUsT KUCIOpOJa B
23 J1aboparto I/II/Ii I OMbIH_U'IerHOIE:TI/I bubmorexa HOK
PaTop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue KucIopoia
TennoBoit 3¢ ekt XuMuIecKoi
24 pEaKIIH, IIOHATHE O bubnunoreka LIOK
TEPMOXUMHYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEAKIIHUSIX
TonnuBo (He(Th, yrojab U METaH).
25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €T0 bubmorexa [OK
P yxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[TpakTrueckast padora Ne 3 o Teme
26 «ITomyueHnue u coOupaHme bubmorexa HOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yYEeHUE €T0 CBOKWCTBY
97 Bonopox — anemMeHT u npocroe bubmuoreka [IOK
BelecTBo. Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMUYECKUE CBOMCTBA but6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IToHsATHE O KHCIOTaX U COMAX bubmorexa [JOK

https://m.edsoo.ru/ff0d50d2



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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Croco0bl osTyueHus BOJOPOa B

bubnunoreka LIOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

31 «ITonyyenue u cobupanue BOAOPOIA bubmmorexa LJOK

y - p HOPOA#, https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €ro CBOMCTB»

32 MoutsipHblii 00bEM Ta30B. 3aKOH bubnmnoreka HOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmmorexa [JOK

B B y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WK 00BEMY
Brrancnenust 005EMOB ra3o0B 1o

34 ABHEHHIO PEAKIIUU Ha OCHOBE bubmmorexa [JOK
yp “p i https://m.edsoo.ru/ff0d5708
3aKO0HA 0OBEMHBIX OTHOILIEHUHN T'a30B

35 DduU3NYeCcKue U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [TonsTue 06 bubmmnoreka HOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 HackiiienHbie 1 HEHACHIIIICHHBIC bubmmoreka IIOK
pacTBOpbl. MaccoBas J0JIs1 BelecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckas padora Ne 5 o reme

38 «ITpuroroBneHue pacTBOPOB ¢ bubnuotexa [JOK
ONpeACIEHHON MacCOBOW J10IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILLIECTBA»

39 KonTtponpsHast padbora Ne2 o teme bubnmnoreka [JOK

«Kucnopoa. Bogopoxn. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcupl: cocTaB, KiaccupuKarms,

bubnunoreka LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue 1 XUuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoOBaHHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHYECKUE CBOWCTBA Bbu6mmoteka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaus, bu6nmnorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéIf 0T ‘{)eHI/I}I XI/IMI/I‘IZ(I:KI/IC bubmorexa HOK
. Y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[MpakTrueckast padora Ne 6. Pemrenune
47 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COETMHEHU I
I'eneTnyeckas cBsI3b MEXKITY
48 KJIAaCCAaMH HEOPTaHUYECKHIX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaAHUU https://m.edsoo.ru/00ad9ch2
KonTponsHas padora Ne3 mo teme
" P P bubnuotexa [JOK
50 OCHOBHBIE KJIACChl HEOPTAHUYECKUX

coenuHeHun"

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



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

[TepBbIe MOMBITKY KIIACCU(PUKAITUU

bubnunoreka LIOK

51 XUMUYECKHX AieMeHTOB. [loHsaTHe 0 https://m.edsoo.ru/00adgffa
TPYIIax CXOTHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepuoauueckast cucrema Bbu6mumotexa [JOK
XUMHUYECKHX 3eMeHToB /. W. https://m.edsoo.ru/00ada52c
Meupeneena
53 [Tepuoapl, rpynmbl, MOATPYIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YeK
95 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHUIO B bubmuoreka [{OK
ITepuoauueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIN, I1€1aror U https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIEeKTPOOTPUIIATETLHOCTH aTOMOB bubmuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 Honast ximireckas cosb https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonasipHas XUMUYECKast bu6muoreka [IOK

CBA3b

https://m.edso0.ru/00adaab8



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

61 KoBanentnas nenosnspHas 1 bubmmoreka [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTeneH, okuCICHSS 1 https://m.edSO(I)_.[rUIOOadanB
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo0.ru/00adb076
bub6numoreka [IOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 https://m.e dso:)l.ru 100adb076
KoHnTponsHas padora Ne4 o Teme
65 «Ctpoenne atoMa. XuMHUUYECKast 1 bubmmorexa [JOK
https://m.edsoo.ru/00adb486
CBSI3bY»
66 PesepBusiit ypok. O6o0meHue u 1 bubnnoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PeseprHblit ypok. O6001menue u 1 Bu6moteka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 Pesepsublit ypok. O0o0mieHue u 1 bubmuoteka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jara nudpoBbIe
Tema ypoka Kourpoubusie IIpakTHueckue bp
n/n Bceero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHUX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59
MeHneneeBa
3aKOHOMEPHOCTH B

5 W3MCHCHUU CBOMCTB 1 bubmuoreka [{OK
XUMHUYECKHX DJIEMCHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX IEPUOIOB
Knaccudukanms u

3 HOMEHKJIATypa 1 bubmorexa [IOK

yP https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BELIECTB
Buasl xumMnueckoii CBA3U U
4 THUITBI KPUCTAITHYCCKUX 1 bubmorexa [OK

. P https://m.edsoo.ru/00adbac6
pEemETOK
KoHnTponsHas padora Nel 1o
teme «IloBTOpenue u

) yriyOJIeHue 3HAHHIA 1 1
OCHOBHBIX pa3JIeNioB Kypca 8
KJ1acca»

Knaccudukanmst xumuaeckux

6 €aKIIHil MO Pa3TuYHBIM 1 9A, 9B, 98 | bubnnorexa LHOK

p p 13.09.2023 | https://m.edsoo.ru/00adbch0

pU3HaKaM



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

[IonsaTue o ckopoctu
XUMHUYECKON PEaKLIMH.

bubnunorexa LIOK

! [ToHsSTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEaAKIUIX
IIonsaTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,

3 BIIUSIIOIIIME HA CKOPOCTh bubnunorexa LIOK
XUMHYECKOW peakiuu U https://m.edsoo.ru/00adc28c
MOJIOKCHUE XHUMHUYECKOIO
paBHOBECHS

9 OKHCIUTEIIBHO- 9A, 95, 9B bubnunoreka LIOK
BOCCTAHOBHUTEJIbHBIC PEAKIIUU 05.09.2023  https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKON

10 qucconmanuu. CUIbHbIE U bubmorexa [JOK

https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakiui bubmmorexa LIOK

https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT
1 OCHOBaHHUM B CBETE
12 IpeJICTaBIeHUH 00 bubmmorexa LIOK

. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCOLMAIAN
XuMHYECKHEe CBOMCTBA COJICH

13 B CBETE MpeCTaBlIeHUl 00 bubmuoreka [IOK
3JIEKTPOJINTUYECKON https://m.edsoo.ru/00add8b2
JIACCOINAITAN

14 [TonsTHE 0 ruIpoONH3€E CONEr bubnnorexa [IOK

https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

O06o0061EeHNE U

bubnunoreka LIOK

15 cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PellieHie bu6nmorexa [IOK
https://m.edsoo.ru/00addbfa
IKCMIEPUMEHTAIBHBIX 331249
Kontponsnas padora Ne2 mo
17 TeMe «DNEKTPOIUTUYECKAs] bubnuoreka [JOK
JUccoranusg. XUMUYECKUAE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
18 | rusorenon Kemmronmne buSmorera LIOK
. https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIpUMEPE XJI0pa
XmopoBogopoa. CossiHast
19 KHCIIOTa, XUMHUYCCKHE bubnunoreka LIOK
CBOMCTBA, MOJIyYEHHUE, https://m.edsoo.ru/00ade104
pUMEHEHNE
[IpakTrueckast padora Ne 2 mmo
20 teme «[lonmydyenue conssHON bubmmoreka HOK
KHUCJIOTBI, U3yUYEHHE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Brraucnenus o ypaBHEHUSIM
21 XMMHYECKUX PEaKIUi, eCIIn bu6mmoteka IIOK
OJIMH U3 PEarcHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE
29 OO0m1as xapakTeprucTruKa bubmmoreka [JOK
anemeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
23 ANnoTponHsie MOAU(PUKALIUN bubmuoteka [IOK

cepbl. Haxoxnenue cepsl u €€

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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

COEIMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI

CepoBoaopo1, CTpOCHHUE,

bu6nmorexa [IOK

24 H3UYECCKHUEC U XUMUYCCKHUE
¢ . https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepol. CepHas

o5 KHCIJIOTa, PU3HUECKHE U bubnmnoreka HOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHYECKUE PEAKIUH,

JIe)KAIIUe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
26 ITOJIYYEHHS CEPHOM KUCIOTHI bubmmorexa [JOK
Y P ' https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HEHUE
OKPYXaIoIIeH Cpeabl
COCTUHEHUSIMU CEPBI

97 Brruncnenue MmaccoBoii JoIu bu6nmorexa LIOK
BBIX0/Ia IPOYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
aneMeHToB VA-rpynisl. A30T,

28 acpoCTpPaHECHUE B IPUPOIL bubmmorexa LIOK
pactipoctp PHpOE, https://m.edsoo.ru/00adeea6
(bU3HYECKUE M XUMUICCKHEC
CBOICTRBA
AMMHUak, ero puznuecKue u

29 XHMUYECKHE CBOMCTBA bubnmorera LHOK

’ https://m.edso0.ru/00adf004
MOJTy4YeHUe ¥ PUMEHEHHE
[IpakTudeckas padora Ne 3 mo
but6mmoreka [IOK
30 teMme «Ilonmyuenne ammuaka,

HN3YYCHUC CTO CBOMCTBY

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3oTHas KHCIO0Ta, €€

31 bu3HYecKre 1 XUMHUIECCKHE bubmmorexa [JOK
. https://m.edso00.ru/00adf306
CBOIICTBA
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B Ka4E€CTBE

39 MUHEPAJIbHBIX YA0OPEHHIA. Bbu6mmoteka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY’KaloIIen cpebl
COCJIMHEHUSIMH a30Ta
dochop. Oxcun pocdopa (V)

33 u GochopHas KUCIOTa, Bu6mmoteka [JOK
bu3HYecKue 1 XUMHUIECCKUE https://m.edso0o.ru/00adf68a
CBOWCTBA, MOJTyYCHHE
Hcnons3oBanue pochatos B

34 KayeCTBE MUHEPAIbHBIX Bbu6mmoteka [JOK
yaoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yraepon, pacipocTpaHeHHUE B

35 anpI())JlJ;, g)mnrt)lec;:/le 17§ bubmmorexa LIOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraepoza, ux
(bU3HYECKUE M XUMUICCKHEC
36 CBOWCTBA. DKOJOTHYECKHE brbmmorexa [IOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
N bubmuoreka [{OK
37 YrobHas KHEIOTa i €€ con https://m.edsoo.ru/00ae006¢
38 [MpakTrueckast padora Ne 4 o bubnmnorexa [JOK

teme "llomydyenue

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YIJIEKUCIIOTrO ra3a.
KauecTBenHas peakius Ha
KapOoHaT-HOH"

[TepBoHauaNbHBIE TOHATHS 00

39 OpPraHNYECKUX BEIIECTBAX KAK buGnuorexa [IOK
p https://m.edsoo.ru/00ae054¢e
0 COEJIMHEHUSIX yTiiepoJia
40 KpeMmuunii u ero coefuHeHns bubnmorexa LHOK
P https://m.edso0.ru/00ae080a
[IpakTrueckas padora Ne 5.
Pemenue
41 SDKCIEPUMEHTAILHBIX 3a/1a4 110 buGnuorexa [IOK
P = https://m.edsoo.ru/00ae0bf2
TeMe «Bakaeimmue
HEMETAJJIbI U UX COEINHEHUS
KoHnTponsHas padora Ne3 1o
42 TeMe «BaxHenme bubmorexa LHOK
https://m.edsoo.ru/00ae0el18
HEMETAJUIBI U UX COEINHEHHUSI
OO01mas xapakTepucTHKa
XUMHUYECKHUX DJIIEMEHTOB —
MeTaJu1I0B. MeTtayummueckast
43 CBSI3b U MeTaInYecKas bubnnorexa [JOK
B https://m.edsoo.ru/00ael103e
KpUCTaJUTMYECKasi peméTka.
du3uyeckue cBOMCTBA
METAJIJIOB
XUMHYECKHE CBOUCTBA
44 METAaJIJIOB. but6mmorexa [IOK
DIIEKTPOXUMUYECKAN P https://m.eds00.ru/00ae1156
HaIpsKEHUN METaJIOB
45 OO0mue cnocoOb! MOTyYeHUS bubnmnorexa [JOK

meTtautoB. CIuiaBbl.

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Brruucnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKLMH, €CIIN
OJIMH U3 PEAr€HTOB CONCPIKUT
IIPUMECH

46 [TonsiTHE 0 KOppO3UN Bbu6muotexa [JOK
METAJLJIOB https://m.edso0.ru/00ae1278
bubnmoreka [IOK
47
[enomste meTaet https://m.edsoo.ru/00ae14b2
48 OKcuAbI U THAPOKCHUIBI bubnnoreka [JOK
HATpUs U Kanus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMEIbHBIE METAILIBI bubmuoreka [{OK
— KaJIbLIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxnelimue coeuHECHUS bubnunoreka LIOK
KaJIbIUS https://m.edsoo.ru/00ael5e8
51 O6o0meHue u
CHUCTEMAaTH3alMs 3HAHUH
59 JKEcTKOCTh BOJIBI M1 CTIOCOOBI bubmmoteka IIOK
€€ yCTpaHEeHHUst https://m.edso0.ru/00ae1886
[IpakTrueckast padora Ne 6 o
53 teme "JKECTKOCTh BOIBI U bubmorexa LOK
,, A - https://m.eds00.ru/00aelae8
METO/Ibl €€ YCTPaHEHUS
. bubmuorexa [IOK
54 A
FHOMHIHIH https://m.edsoo0.ru/00aelc64
55 AmMdoTtepHble cBOHCTBA bubmuoreka [JOK
OKCHJIa ¥ THAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [{OK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

57

OKCI/II[BI, THUAPOKCUABI U COJIN
xenesa (1) u xemnesa (1)

bubnunoreka LIOK
https://m.edsoo.ru/00ae35e6

58

59

60

O060061EeHNE U
CUCTeMaTHU3alus 3HaAaHUN

[TpakTrueckas padota Ne 7.
Pemenne
AKCIEPUMEHTAIBHBIX 3aJ1a4 110
TeMe «BakHeuIe MeTaJlIbl U
HX COCIMHCHUS)Y

Brluncienus no ypaBHeHUAM
XMMHUUYECKHUX PEaKLMH, eClIn
OJIMH U3 PEareHTOB J]aH B
M30BITKE U COJAEPIKUT
npuMmecu. Berauciienus
MacCOBOM J0JIH BBIXOJa
IPOJYKTa peakuuu

bu6nmorexa [IOK
https://m.edsoo.ru/00ae3de8

bubnuoreka [{OK
https://m.edsoo.ru/00ae1750

61

62

63

O06o061IEHNE U
cUCTeMaTHu3aus 3HaHUHU

KonTponsHas padota Ne4 o
TeMe «BakHeHIne MeTallIbl U
HUX COESTUHEHUSI

BemectBa u marepuainsl B
MOBCEIHEBHON XU3HU
yeJ0BeKa

bubmmoteka IIOK
https://m.edso0.ru/00ae3f50

64

65

XUMHUYECKOE 3arpsi3HEHNE
OKpYXaIoIIe cpeabl
Ponp xumuu B pemieHuu
HKOJIOTMUYECKUX MPOoOIeM

bubnunorexa LIOK
https://m.edso0.ru/00ae4270

bu6nunorexa LIOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHblit ypok. O6001menue Bbu6muotexa [JOK
66 N 1
U cUCTEMAaTH3alis 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PesepBHriit ypok. O600mmIcHHE 1 bubnmnoreka HOK
¥ CHCTEeMAaTH3aIys 3HaAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeH1e 1 bubmmoreka [JOK
U cUCTEMAaTH3als 3HaHuH https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME



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

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

*Xumus, 8 kinacc: yueonuk / 'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.
— 4-u3x., crepeortur. — M.: [Ipocsemienue, 2022. — 175 c.

» Xumusi, 9 knace yaeonuk / 'abpuensa O.C., Octpoymon W.I'., Ciagkos
C.A. —4-u3n., crepeorun. — M.: IIpocsemienue, 2022. — 223 c.

*Xummst. 8 kimacc: yue0. s obmeodpazoBarenbHbIX yupexaenui / O.C.
["abpuensn. - 3-e u3a., ctpeoturr. - M.: [lpoda, 2022. - 286 c.

*Xumust. kinace: yueb. st obieo0pazoBatenbHbix yupexaenuii / O.C.
I"abpuensH. - 3-¢ uz ., ctpeotun. - M.: JIpoda, 2022. - 288 c.
METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. 'abpuensu O. C., Bockoborinukona H. I1., Slmykosa A. B. HactonpHas
KHHUTa y9uTelsd. XuMus. 8 Ki1.: Metoaudeckoe mocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. TeTpaap 1u1st 1a00paTOPHBIX OMBITOB U
npakTuaeckux padot. 8 ki1. K yuebnuky O. C. 'abpuensna « Xumusi. 8 Kiaccy.
M.: lpoda, 2022.

3. I'abpuensy, O. C. Metoanueckoe nocodue k yuednuky O. C. 'abpuensna
«Xumust». 8 xiace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronnyeckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy. 9 xiace / O. C. I'abpuenssa. — M. : llpoda, 2021. — 108.

5. Xumusi: Texnonorndeckue kapTol K yueouuky O. C. 'abpuensina « XuMus.
8 kmacey»: metonnueckoe mocooue / JI. . Acanosa. — M.: Jlpoda, 2020

6. Xumusi: TexHonorudeckue kaptel Kk yueoOHuky O. C. 'abpuensaa « Xumusl.
9 knacey»: meroaumdeckoe rmocooue / JI. 1. Acanosa. — M.: JIpoda, 2018

7. Xumust. 8 ki1.: KoHTpospHBIE U TPpoBEpOUYHBIe padoThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Yimakosa
u ap. - M.: Ipoda, 2022.

IMUP®POBBIE OBPA3BOBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
MHTEPHET

1. http://www.chemnet.ru I'azeta « Xumust» u callT 11t yuautens «51 uay Ha
YPOK XUMHI»



2. http://him.1september.ru Equnas xomiekius LIOP: ITpeameTHas KOJISKIUs
«XUAMUD

3. http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4YHBIE
sKkcriepuMenThl: xumus. Komnekiust Poccuiickoro 061eo0pa3oBaTebHOTO
nopraia

4, http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukbepoBoit

5. http://www alhimik.ru Beepoccuiickast omMMIMaa MKOJILHUKOB M0 XHMHH
6. http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIN YUSOHUK JIJIs
CpPEIIHEN IIKOJIbI

7. http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: JICKTPOHHBIN
Y4EOHHK

8. http://www hemi.nsu.ru OTKpeITEIA KOJIEIK: XUMUS

9. http://www.chemistry.ru IucTaHiinoHHass OJUMIIHAIA 10 XUMUU:
TEJIIEKOMMYHHUKAITMOHHBIN 00pa30BaTEeIbHBIN MPOCKT



MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUA

MunuctepcTBo oOpasoBanusi Pecnyosmku bamkoprocran

Yunpasienue o0pa3oBaHusi TOPOJACKOro okpyra ropoaa Y ¢oi Pecnyoaukn

PACCMOTPEHO

Pykosogutens IIIMO
YUUTEIEN €CTECTBEHHO-
MaTeMaTUYECKOTO
LUKJIa

Acaesa B.B,
[Iporokon Ne 1 3acenanus
MO yuutenei
€CTECTBEHHO-
MaTEeMaTHYECKOro IIUKJa OT
«30» aBrycra 2023 r.

bamkoprocran
MBOY Ilxkoxaa Ne 41
COI'JTACOBAHO YTBEPXJIEHO
3amecturenb qupektopa  lupexkrop MAOY
no YBP [[Ixoma Ne 41
I'apeesa 10.0. Cadyanona 3.A.

[Ipotokon Ne 1 3acenanus
Meroaunueckoro Cosera OT
«30» aBrycra 2023rT.

[Tpukaz Ne 200 ot «31»
aBrycra 2023rT.

KAJTEHIAPHO-TEMATUYECKOE IINTAHUPOBAHHUE
yueOHoro npeamera «Xumusi. bazoBblit ypoBeHb»

1u1st oOyyarommxcst 8 — 9 kjaccon

CocraBui(a) Benepnukona TaTtesiHa [ 'eHHaibeBHA



r.Va 2023

Vuyebusblii rox 2023-2024

HaumenoBanue yue6HOTO mpenMera: XuMus

Knacc: 8 a, 0,

KomuuectBo vacos: 68 u.

Y4yeOHO-METOANYECKUM KOMIIEKT:

Pynsutuc I'.E. Xumus. 8 knacc: yueb. nms obmieodpasosar. yupexaennii / I'.E.

Pymsutuc, ®.I'. ®enpaman. — 6-u3a. — M.: [Ipocsemienne, 2018. — 207 c.

KaJICH}]apHO-TeMaTH‘IeCKOC IVIAHUPOBAHUE

Homep | Homep Tema JdomaiHee 3axanue
HeleJqd | YpoKa

1 1 [Ipeamet xumuu. Porb XUMHUH B )KU3HU m.1, c. 6-7 3. 1-5, Tect 1-2
yenoBeka. Tena u BemiecTBa

1 2 IToHsITHE O METOAAX IIO3HAHUS B XUMUU m2,c. 113. 1-2, Tecr 1-3

2 3 [IpaxTrueckas padora Ne 1 «IIpaBuia m.3, c. 12-13
paboThI B Ta0OPaTOPHH U IPUEMBI
oOpareHus ¢ 1abopaTopHBIM
o0opymoBaHUEMY.

2 4 Yuctelie BemecTBa U cMecH. CriocoOb! m4,c. 17 3. 1-5, rect 1-5
pazzeneHus cmeceit

3 5 [IpaxTrueckas padora Ne 2 «Pa3nenenue m. 5 c. 19-20, 3. 1-4, mpubop
cMecell (Ha MprMepe OYMCTKY TOBapeHHOH  |1is1 GUIbTpoBaHus Ha C.16
COJTH)»

3 6 ATOMBI U MOJIEKYJIBI m.7, 3. 2-8, recr 1-2

4 [ XVMUYECKHe IeMEHThI. 3HaKH (CIMBOJIBI) m.10,¢.393.1, 1 12, ¢c. 44 3.
XUMHYECKHX 3JIEMEHTOB 1-4, reer 1-3: IICX3

4 8 m.9, c. 36 3. 1-3, Tect 1-3; 1.
IIpocThie 1 coXHBIE BElIeCcTBa 10, c. 39 3. 2-3, Tect 1-2

5 9 ATOMHO-MOJIEKYJISIPHOE YUCHUE n.18,¢. 623.1-2

5 10 nn.13-14, 16-17, c. 46 3. 1-3;
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. ¢.49-50 3.1, 3-7, Tecr 2-3, c.
Xumnyeckas Gpopmyina. BajeHTHOCTS aTOMOB | 58 3. 1-5, Tect 1-2, ¢. 60 3. 1-
XUMUYECKHX 3JIEMEHTOB 7, Tect 1-2

6 11 m 11, c. 41 3. 1-3, Tect 1-2;
OTHOCHTENBLHAS aTOMHAs Macca. II. 14, c. 49-50 3. 2_3, TECT 1’
OTHOCHTENIbHAS MOJICKYJISIpHAsi Macca 4




6 12 MaccoBast 101 XUMHUYECKOT0 dJIEMEHTA B m. 15, ¢. 53-54 3. 1-8, Tect 2
COCJIMHEHUH

7 13 KommgecTro BemecTBa. Moib. MomnspHast m 36, c. 122 3. 1-5, rect 1-4
Macca

7 14 dusnyeckue U XUMHYECKUE SIBICHMS. . 6, c. 24 3. 1-2, Tect 1-2
Xumudeckasi peakius

8 15 [Ipu3Haku u ycnoBus NpOTEKaHUS m 6,c.243.3
XHMHYECKUX PeaKinil

8 16 3aKOH COXPaHEHHUS MACChI BELIECTB. m. 19-20, c. 65 3. 1-4, Tecr 1-
XUMHYECKHE YPaBHEHUSI 2; ¢. 673. 1-6, Tect 1-2

9 17 BrruncieHus KoM4YecTBa, Macchl Bemectsa | 1. 37, ¢. 125 3. 1-2
M0 YPABHEHUSM XUMUYECKUX PEAKIINit

9 18 Knaccudukaiiys XuMAYeCKHX peaKIui m21,c.713.1-3
(coenHEHUs, pa3IOKEHUS, 3aMEIICHYS,
obMeHa)

10 19 bubnnoreka IIOK
M. B. JlomoH0COB — y4CHBIA- https://m.edsoo.ru/ff0d40c4
sHIMKIoneaucT. O0o0IeHne 1
cucTeMaThu3alus 3HaHui IToaroroska xk KP Nel

10 20 Kontponsnas padora Nel mo teme bubmmorexa LIOK
«BelecTBa 1 XUMUYECKUE PEaKIIHN https://m.edsoo.ru/741837c

11 21 Bozmyx — cmech razos. CocTaB Bo3ayxa. mm. 27, 22, 26
Kucnopog — 31€MeHT ¥ MPOCTOE BEIIECTRO.
O30H

11 22 dusnueckre 1 XUMHUYECKHUE CBOMCTBA . 23, 40
KHCI0po/ia (peaKiuy OKUCIICHUS, TOPEHUE).
[Tonsitue 06 okcuaax

12 23 CriocoObl MOTy4YeHHUs KUCIOpoaa B m 22, 24
71a00PaTOPUU ¥ IPOMBIIIICHHOCTH.
[IpumMeHeHne KucIopoaa

12 24 bu6mmoreka [IOK

https://m.edsoo.ru/ff0d4790
TerutoBoi 3 heKT XUMUIECKON PeaKiuy,
MOHATHE O TEPMOXMMHUIECKOM ypaBHEHNH, _
9K30- U SHJOTEPMHUYCCKHUX PEAKIIHUAXK _
0.C]

13 25 TomnuBo (He(Th, Yrojib U METAH). bubmuorexa [JOK
3arps3HeHue BO3/yXa, CIOCOOBI €r0 https://m.edsoo.ru/7f41837c
TPEIOTBPAIIEHUS

13 26 [IpakTudeckas padora Ne 3 mo Teme . 25
«ITonyueHne U coOUpaHHe KUCIOPO/a,
H3yUYEHHE €TO CBOWCTBY

14 27 Bonopoa — aiemMeHT u mpocToe BEenecTBO. m. 28

Haxoxnenue B npupoze



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/7f41837c

14 28 DusryecKre ¥ XUMUYECKUE CBOMCTBA m. 29
Bostopoja. [lpumenenue Bomopoaa

15 29 [onsiTHEe O KUCIOTAX U COMSIX mmn. 44, 46

15 30 Crioco6bI MOJTyYeHHs BOJOPOJIA B . 28
naboparopuu

16 31 [Ipaktryeckas padota Ne 4 mo Teme . 30
«ITomyuenue 1 coOupaHue BOJOPOAA,
W3YYCHHUE €T0 CBOHCTBY

16 32 MomnspHbIii 00BEM Ta30B. 3aK0OH ABOTaIPO m. 38

17 33 Brruncnenus 006€Ma, KOIMYECTBA BelecTsa | 1. 39
rasa o ero M3BeCTHOMY KOJHYECTBY
BeIIecTBa WA 00BEMY

17 34 Brruncienust 00bEMOB ra30B 110 ypaBHeHUO | 11. 39
pEaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOLIEHUH Ta30B

18 35 dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJIbI . 31-32

18 36 CoctaB ocHoBaHui. [lonsiTHE 00 m. 41
WHAMKATOPax

19 37 Bona kax pactBoputens. Haceimenusie u . 33-34
HEHACHIIICHHBIC PAacTBOPBL. MaccoBast 101
BEIIIECTBA B PacTBOPE

19 38 [IpakTudeckas padora Ne 5 mo Teme m. 35
«IIpuroroBiieHNE PACTBOPOB C
OIpeenEHHON MacCOBOM 0JIEH
PacTBOPEHHOTO BEIIECTBAY»

20 39 KonTponbras pabora Ne2 o Teme bubnnorexa LIOK
«Kucnopor. Boropor. Boxa» https://m.edsoo0.ru/7f41837c

20 40 Oxkcupsl: cocTas, KitaccuuKanus, . 40
HOMEHKJIaTypa

21 41 ITomyuenue u XMUMHYECKHE CBOMCTBA . 40, 43
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

21 42 OcCHOBaHUS: COCTaB, Kiaccu(UKaIus, mo. 41, 43
HOMEHKJIaTypa

22 43 ITomyuenue u XMUMHYECKHE CBONCTBA m. 42
OCHOBaHMM

22 44 Kucnotsr: cocTas, kinaccudukanms, . 44
HOMEHKJIaTypa

23 45 [onydeHue 1 XHMHYECKHE CBOICTBA KUCIOT | - 45

23 46 Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI . 46-47
MOJTyYEHUs, XAMHUYECKHE CBOWCTBA

24 47 [Ipaktrnyeckas padota Ne 6. Pemenue 1. 48

OKCIICPUMEHTAJIBHBIX 3a1a4 10 TEME



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

«OCHOBHBIC KJIACChI HCOPraHNn4CCKUX

COEAHEHUIN
24 48 ['eHeTHuecKast CBA3b MEXKIY KIacCaMu bubnmoreka [JOK
HEOPTraHMYECKUX COeTUHEHHUI https://m.edsoo.ru/00ad9a50
25 49 O00011IeHNE ¥ CUCTEMATHU3aIUs 3HAHU T bubmorexa LHOK
https://m.edso0o.ru/00ad9ch2
25 50 Kontpomnbnas pabota Ne3 mo reme bu6nmoreka [IOK
"OCHOBHBIC KIIACChI HCOPTAaHUICCKUX https://m.edsoo.ru/7f41837c
COoeTUHEHH"
26 51 [TepBbie NOMBITKY KJIACCHDUKALTIH 1. 49
XMMHYECKHX 3JIeMeHTOB. [ToHsATHE 0 Tpymmax
CXOJIHBIX JIEMEHTOB
26 52 Ilepuonnuecknuii 3axoH u Ilepuonnueckas m. 50
CHCTeMa XUMHYEeCKHuX dJ1eMeHTOB /I, 1.
Menneneena
27 53 [Tepuonbl, rpymIbl, MOATPYIIIIHI m. 51
27 54 Crpoenue atoMoB. CocTaB aTOMHBIX sIZIEP. m 52
N3oronsl
28 55 CrpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB m. 53
anemeHToB [lepuonnueckoit cucremst . 1.
Menneneena
28 56 XapakTeprucTHKa XUMHUYECKOT'0 3JIeMeHTa 1o | 1. 53
ero nonoxeHuto B Ilepuonuyeckoil cucreme
M. . MenneneeBa
29 57 3nauenue [leproauueckoro 3axoHa as m. 54
a3BUTHUS Hayku M npaktuku. J. U.
P s I . A bubmuoreka [JOK
MenneneeB — y4€HbIi, e1aror u
https://m.edsoo.ru/00ada96e
rpaKIaHuH
29 58 DNEKTPOOTPUIATENBHOCTh AaTOMOB m. 55
XUMUYECKUX JJIEMEHTOB
30 59 HNoHnHas xumuyeckas cBA3b m. 56
30 60 KoBasneHTHas moyisipHas XauMu4YecKast CBs3b m. 56
31 61 n. 56
KoBaneHTHas HenomspHast XUMUYeCKas CBSI3b
31 62 CrerneHb OKUCIICHUS m. 57
32 63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC m. 57
peaknun
32 64 OKHUCIIUTENHN U BOCCTAHOBUTEIIN . 57
33 65 Kontponbhas padorta Ne4 o reme bubnmoreka [JOK
«Crpoenue atoma. XMMUYECKask CBSI3b» https://m.edsoo.ru/00adb486
33 66 PesepBHbiit ypok. O60011eHNE U bubnuorexa [JOK

cucTeMaTH3alus 3HaHui

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

cucTeMaTH3aIys 3HaHUu!

34 67 PesepBHbiit ypok. O60011eHHE U bubnnorexa [JOK
CUCTEMaTH3aIUs 3HAHUH https://m.edso0.ru/00ad9ch?2
34 68 PesepBHblit ypok. O6001IeHNE U bubmuoreka [JOK

https://m.edsoo.ru/ff0d61c6

Vuyebusnlii rox 2023-2024
HanmMenoBanue yueOHOTO mpeameTa: XuMus

Kmacc: 9 a, 0, B.

KommyecTBO yacos: 68& 4.
VY4ueOHO-METOANYECKUI KOMILJIEKT:
Pynzutuc I'.E. Xumus. 9 xnacc: yue6. nis obmieodpasosar. yupexaennii / I'.E.

Pymsutuc, ®@.I'. ®enpaman. — 6-usn. — M.: [Ipocsemenune, 2019. — 208 c.

Ka.neHzlapHO-TeMaanecxoe INIAHUPOBAHHUE

Homep | Homep Tema Jdomamnee 3axanue
HeJeJId | ypoka
1 1 Ilepuonnueckuii 3akoH. Ilepuonnueckas 8w mo. 50-51, ¢. 176 3. 2,
CHCTEMa XUMUYECKUX dyieMeHToB JI. . rect 1-3; c. 180'3. 1-2, 4,
Menzeneesa Tect 1-2
1 2 m. 51,¢.1803. 3; m. 12 c. 43-
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 44, 1. 17 c. 61-62, .23 c. 80-
XUMUYECKHX 3JIEMEHTOB IIEPBBIX TPEX 81, m 31 c. 111, m. 39 c. 138-
MIEPUOIOB 139
2 3 8 k1. . 40-47, ¢. 1353.1, 3,
tect 1-5; ¢. 139 3. 1-2, Tect
Knaccudukanus 1 HOMEHKIATYpa 1-4; . 147 3. 1-2, tect 1-3; m.
HEOPraHMUYECKUX BEIIECTB 44c. 1523.1-3, recr 1-3; 1.
46 c. 159-160 3. 1-3, 5, Tect
1-2
2 4 Buasl XuMuuecKkoil CBA3U U THIEI 8 k. 1. 56, ¢. 198 3.2-4, 1. 8
KPHUCTAJUTMYECKUX PEIIETOK c.323. 1, 3-4, recr 1-2
3 5 bubmmoteka [IOK
ttps://m.edsoo.ru/00adb59e
KoumporsEast pa6ota Nel mo/reme ttps://m.eds00.ru/00adb6b6
«IloBTOpEHHUE U yriTyOJIcHUE 3HAHUI
OCHOBHBIX Pa3JIeNioB Kypca 8 Kiaccay ttps://m.edsoo.ru/00adb7e2
ttps://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

3 6 8 k. m. 21, ¢. 71 3. 2-3, .57
Krnaccugukanus XHMUYECKUX pEakIuii mo c.2023. 1-2;
Pa3IMYHBIM MTPU3HAKAM 9 xn 2 113 1-4
4 7 IToHsITHE O CKOPOCTH XUMHUECKOM peakiuu. | 1. 3 ¢. 15 3. 1-4, tect 1-2
[loHsITHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peaxIusx
4 8 [ToHsITHE 0 XUMHYECKOM PAaBHOBECHHU. m 5c¢. 18-193. 1-3, Tect 1-3
®DakTOpHI, BIHUSIOIINE HA CKOPOCTh
XUMHAYECKOH peakinu U TOJI0KEHUE
XUMHAYECKOTO PABHOBECHS
5 9 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC m 1 c.7-83.1-6, Tect 1-2
peakimn
5 10 Teopus 3MEKTPOIUTHICSCKOMN TUCCOLIUAITIH. nn. 6, 8, ¢. 253. 1-4;¢. 32.3.
CuuibHBIE U CI1a0ble 3JIEKTPOIUTHI 1-4, rect 1-3
6 11 HoHHbIe ypaBHEHUS peakUil m. 9
6 12 XVMHYecKre CBOMCTBA KHCIOT M OCHOBaHWN | 1. 7
B CBETE MpeACTaBICHHA 00
3JICKTPOJINTUYECKOMN TUCCOIUAITIH
7 13 XVMUYeCKHe CBOICTBa CoOlieil B CBETE m 7
MPEJICTABICHUH 00 JICKTPOIUTHICCKON
JIUCCOLIUAITUH
[ 14 IlonsiTHE O TUApONN3E CONeH o. 10
8 15 bu6nuoreka [IOK
O06o01IeHre U cucTeMaTU3alHs 3HAHUI https://m.eds00.ru/00addd12
8 16 [Ipaktrnueckas padota Ne 1. «Pemenue m 11
SKCIIEPUMEHTAIBHBIX 33129
9 17 Kontponbaas paborta Ne2 no reme bubmuorexa [JOK
«DJIEKTPOIUTUIECKAS TUCCOIMAIIHS. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPAX»
9 18 OO0m1ast xapakTepUCTHKA FaJIOTCHOB. mm. 12-13
XUMHUYECKUE CBOWCTBA HA IIPUMEPE XJIOpa
10 19 Xnoposoaopoa. CossiHast KUCIIOTa, . 14-15
XUMHUYECKHE CBONCTBA, MOJTyYCHHE,
MIPUMEHEHHNE
10 20 [MpakTrdeckas padota Ne 2 o Teme m 16
«Ilomydenue coNsIHOM KUCIOThI, U3y4YeHHE €€
CBOMCTB»
11 21 3. B T€Tpaau

BoruuciieHus 10 ypaBHEHUSIM XMMHYECKUX
peaxiuii, eciii OJIMH U3 PEareHTOoB JIaH B
U30BITKE

bubmmorexa [JOK
https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade488

11 22 OO0mas xapakTepucTuka 31eMeHToB VIA- m 17
TPYIIIEI
12 23 AmoTponHbie MOAM(UKAIIMHA CEPHI. . 17-18
HaxoxneHue cepbl u €€ coeIMHEHUH B
npupojie. XMMHUYECKUE CBOMCTBA CEPhI
12 24 CepoBoaopoa, cTpoeHHe, Gu3nIecKre u m 19
XHUMHUYECKHE CBOHCTBA
13 25 Oxcunsl cepol. CepHast KuciaoTa, pusndeckue | mm. 20-21
¥ XUMHYCCKHE CBONCTBA, IPUMEHEHHE
13 26 XUMHUECKHUE pPeaKIliy, JeKallue B OCHOBE . 20-21
MPOMBIIIIEHHOTO CIIOC00a MOTyYeHHUS
CepHO KUCIOTHL. XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaloIeH cpeJibl COSTMHEHUSIMU CEPhI
14 27 Brruucnenue MaccoBoOM 10U BBIXOJa Brbmorexa [IOK
MPOJYKTA PeaKIlHH https://m.edsoo.ru/00adec8a
14 28 OO0mast XxapakTepHCTHKA HIEMEHTOB V A- m. 23
rpymibl. A30T, pacipoCTpaHEHHE B IPUPOJIE,
(U3NUECKUE W XUMHUYECKHE CBOHCTBA
15 29 AMMUak, ero QuU3NIecKue 1 XUMHUIECKHE . 24, 26
CBOWCTBA, TIOJTYYCHUE U MPUMCHCHUE
15 30 [TpakTrueckas padora Ne 3 mo Teme m. 25
«ITonmyueHre aMMuaKa, U3y4eHHUE €T0
CBOMCTB»
16 31 A3oTHas KUCIOTa, e€ Pusnyeckue u n. 27
XUMUYECKHE CBOMCTBA
16 32 . 26, 28
Hcnonb30BaHKe HUTPATOB U COJICH aMMOHUS
B KQUeCTBE MUHEPAIbHBIX YI00PEHHIA. brbmiorexa LIOK
XuMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH https:/m.edsoo.ru/00adf518
Cpe/ibl COSTUHEHUSIMH a30Ta
17 33 Docdop. Oxeun pocdopa (V) u pocdopras | n. 29-30
KUCIIOTA, (PU3UIECKUE U XUMHUYCCKHE
CBOWCTBA, OJTy4YCHHUE
17 34 n. 30
Hcnone3oBanue GpochaToB B KauecTBe
MHUHEPAIbHBIX yI00pEHHiA. 3arpsi3sHeHne bubmmoteka [IOK
MIPUPOJTHOM cpelibl hochaTamu https://m.edsoo.ru/00adfc20
18 35 VYriiepos, pacnpocTpaHeHUe B IPUPOJIE, . 31-32
(u3HUeCKre U XUMUUECKUE CBOUCTBA
18 36 Oxcunsl yriepoaa, ux pusndeckue u . 33-34
XHUMUYECKHE CBOMCTBA. DKOIOTHYECKUE
1poOJIEMBI, CBSI3aHHBIE C OKCHIIOM yTiIepoaa
(Iv)
19 37 m. 35

VYroapHas KucjaoTa U e€ coln



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adfc20

19 38 [Ipaktryeckas padota Ne 4 mo Teme . 36
"[lory4eHne yrileKucioro rasa.
KauectBeHnHnas peakuus Ha KapOOHAT-HOH"
20 39 [TepBonavanbuble moHATHs 00 oprannyeckux | [ VI nm. 51-58
BEIIECTBAX KaK O COCIMHECHUSIX YIIIepoaa
20 40 Kpemnuii u ero coequneHus m. 37-38
21 41 I[MpakTuyeckas padora Ne 5. Penrenue m. 22
DKCIIEPUMEHTAIBHBIX 33124 [0 TEME bubnuorexa [JOK
«Baxxueire HeMeTauIbl ¥ BX COCTHMHCHUS https://m.edso0.ru/00ae0bf2
21 42 Kontpombhas paborta Ne3 mo teme bubnuorexa [JOK
«BaxHeiine HeMeTaJUIbl ¥ UX COeMUHeHMsD |  https://m.edso00.ru/00ae0el8
22 43 O011as XapaKTEPUCTHKA XUMUIECKHX m. 39
3JIEMEHTOB — METaIOB. MeTandeckast
CBSI3b M METAJUTNYECKAs KPUCTATUTNYCCKAs
pemi€Tka. dusnyeckue CBOMCTBA METAIIIOB
22 44 XUMHUYECKHE CBOMCTBA METAJLIOB. m. 41
DIEKTPOXUMHUYECKUM sl HAPSKEHUI
METaJIIOB
23 45 O0m1re crocoObl MOTyUYeHHsT METAILIIOB.
c . 5 Y . 40, 42
TUTaBbl. BBIYUCIICHNS TIO0 YpaBHEHUSIM
. P bu6mmoteka [IOK
XMUMHUYECKUX PEaKLUii, eClI OWH U3
https://m.edsoo.ru/00ae1156
PEarcHTOB COJICPXKUT IPUMECH
23 46 bubnnoreka IIOK
[MToHsATHE O KOPPO3UU METAIIIOB
https://m.edsoo.ru/00ae1278
24 a1 [IlenouHble MeTaIBI m. 43
24 48 OKCHIbI U TUAPOKCHUIBI HATPHUS U KAJTHS m. 43
25 49 [lenouHO3eMEIbHBIC METAIBI — KAJIBLIUKA U | 11. 44
MarHui
25 50 . n. 45
BaxcHelnme cCoeTMHEHUS KaTbIHSI
26 51 .
O0o00uieHre U crucTeMaTU3alys 3HAaHAN
26 52 YKECTKOCTD BOJIBI M CIIOCOOBI €& yCTpaHeHns | 45
27 53 [IpakTrnyeckas padota Ne 6 o Teme bubmmorexa LIOK
"KECTKOCTD BOJIBI H METOMB €8 yCTpaHeHHs" https://m.edsoo.ru/00aelae8
27 54 J— m. 46
28 55 AmdoTepHbIe CBOHCTBA OKCHIA U m. 47
THUIPOKCHIIA
28 56 WKeneso m. 48
29 57 Oxcuppl, TuApoKcuabl u comu xenesa (1) u n. 49

xenesa (1)



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1ae8

29 58 O06001IeHNE U CUCTeMATHU3aNUs 3HAHU T
30 59 [IpakTuueckas pabora Ne 7. Perienne m. 50
9KCIICPUMEHTAITLHBIX 3371ad 10 TEME
«BaxxHeu1me MeTaiibl U KX COSTUHEHUS
30 60 Beraucienus 1o ypaBHEHHSAM XUMHIECKHX bubnmoreka [JOK
peaKIyii, ClIi OJIMH U3 PEareHTOB JaH B https://m.edso0.ru/00ae1750
U30BITKE HJIH COIEPKUT MPUMECH.
BhIunciieH|st MacCOBOM JTOJH BBIXO1a
HPOJIYKTA PEaKIUU
31 61 .
O0600mmeHne 1 CHCTeMaTH3aITUs 3HAHNH
31 62 Kontponsnas padora Ne4 o reme
«BaxxHeu1me MeTajljIbl U KX COSTUMHEHUS
32 63 BemecTBa 1 MaTepuabl B IIOBCETHEBHOM bubnmnoreka HOK
JKU3HHU YeI0BEKa https://m.edso0.ru/00ae3f50
32 64 XMMHUYECKOe 3arpsi3HEHUE OKPYKaIOIIeH bubnmnoreka HOK
cpept https://m.edso0.ru/00ae4270
33 65 PoJjib XMMUH B PEIICHUH KOJIOTUUESCKUX bubnnorexka HOK
npodeM https://m.edso0.ru/00ae4270
33 66 PesepBHblit ypok. O600ImeHne 1 bubnuorexa [IOK
cHCTeMaTH3alHsl 3HAHUI https://m.edsoo.ru/00ae0d0a
34 67 PesepBHblit ypok. O600ImeHne u bubnmnoreka HOK
CHCTEMAaTH3alMs 3HAHU T https://m.edsoo.ru/00adb33c
34 68 PesepBHblii ypok. O6006IIeHHE 1 bubnmnoreka [HOK

cUCTeMaTH3alus 3HaHUI

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