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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coziepKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIYKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)K€HUEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX ITOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenzeneeBa kKak OCHOBHOI'O 3aKOHA XUMHH,

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IPyTrOMY, BBITIOJIHSASI (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3Yy4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
e€ CUCTEMHOMN IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUA —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTHU MTO3HABATEIBHBIX YMEHUI U UX MPUMEHEHUH B y4E€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi Gopmyia. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNS, Pa3I0KEHHUsI, 3aMEIICHUs], O0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOMCTB O0pas3llOB HEOPTaHMYECKUX BEIIECTB, HaOII0/IeHNe
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAHWE TMPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIAPUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — aneMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
MOJIyYeHHUs] KUcIopoAa B JabopaTopuud W IPOMBINUIEHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpOB B nIpuposie U B )XHU3HU 4denoBeKka. KpyroBopor Boasl B IIpUpoe.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam aktuBHOcTM MetaimmoB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COAECPKAHUsI KUCIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (Imosxapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCHUI0B U ONTUCAHUE
UX CBOWCTB, IMOJY4YEHUE, COOMpaHWE, PACHO3HABAHME W U3YYEHUE CBOMCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IM4yHOU
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpanu3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CtpoeHune
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHHUs paJuyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, MOJIE3HbBIE
HCKOIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KM, KATbIUA U X COSAUHEHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

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

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKuX peakivii Mo pa3aIudHbIM MPU3HAKaM (IO YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHHUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLNIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOXKEHUE XHUMHYECKOIO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHUEM  MeETOja
AIEKTPOHHOTO OajaHca.



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

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAll€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3MYHBIX  (PAKTOPOB, MCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xiopoopopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJNy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKue U XUMUYECKHE CBOMCTBA (001ME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMEeHEeHHEe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PUINUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLHs.
Kpyrosopor yrinepona B mnpupoxae. Okcuasl yriepoaa, uUX (U3MYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3 dekt. YronpHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: XKHUpax, OesKax, yriieBogax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61mue npeacraBieHus 00 okcuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAaYE€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca O0YIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW Aa30THOM KHCIOTBHI C MEAb0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclioO3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOrO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BakHeillne HeMEeTallibl U X
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTallb, UyTYH, JIOPATIOMUHHM, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHHe MIeTOYHBIX METAIOB U HUX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B mpupojie. Puznueckue U XUMHUYECKUE CBOWCTBA MarHus 1



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, THAPOKCHIBI U cotu xenesa (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHUIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHS, KAJIbIUs, AJIIOMUHUS, ITMHKa, sxkere3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 05KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTrepuasoB (CTEKJO, CIJIaBbl METAJUIOB, MOJUMEpPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, I'a3, paCTBOP, PaCTBOPUMOCTb, KPUCTAJTHYECKas
peméTKa, CIuIaBbl, (PU3MYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIC TTOPO/IbI, MTOJIC3HBIC
HCKOTaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBbI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOUIEHHE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InyHbIE METOJbI U 3alpoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOM aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3MpoOBaTh B Ipolecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XO€ Auajiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHblE€ 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHAST U HEMOJISIpPHAS] KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS (QopMyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsia sAapa, o01ee Yuciio dIEKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTEILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPCHHEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHX OMBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHOI(PTAIEUH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneérka, Koppo3usi METaJlIOB, CTUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBjCHUS Gopmyll
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpymnma)», manbie u  OoONbIIME MEPUOJABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIUME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
obopy/ioBaHHMEM, a Tak)Ke TMpaBuiaa oOpalleHus C BeEIIeCTBAaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3IMIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIIBHOM IEITEIPHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (pEajbHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoimuecTBo DJIEeKTPOHHbIE
Meponpusitue u3 Koppexunonno-
Ne HaumeHoBaHue pa3ieioB 4acoB (undposbie)
NPOrpamMMbl pPa3BUBAKOIIAA
n/n U TeM MPOrpaMmbl oOpa3oBare/ibHbIE
Bcero BOCIIUTAHHUSA pabora
pecypchbl
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Pacmmpenune
Xumus — BakHas 00J1acTh BosMonI:HOCTeﬁ
€CTECTBO3HAHUS U bubmuoreka [JOK Buneodriem
1.1 . 5 ] " w | 3pUTEIBHO-
MIPAaKTHUYECKOU https://m.edsoo.ru/7f41837c XHMHS BOKPYT Hac HDOCTDAHCTECHHONO
ESITEIILHOCTH YEJI0BEKA poctp
BOCIIPUSITHUSA
Bneknacchoe dopmupoBaHHe
19 BemiecTtBa 1 XUMHUYECKHE 15 bubmuoreka [JOK MEpOIPUATHE HaBBIKOB BHUMAaHUSI
) peakumn https://m.edsoo.ru/7f41837c = "3anumareibHas
xumus"
Utoro no pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKHUX BelIeCTB

Kpyrasiii cton Pacmnpenue
"DKonorunyeckue BO3MOXKHOCTEM
21 Boznyx. Kucnopon. 6 bu6mmoreka [{OK POGICMbI SDHTCIEHO-
) ITonsarme 00 okcumax https://m.edsoo.ru/7f41837c P p
3arpsi3HEeHus IPOCTPAHCTBEHHOTO
aTMocdepsl". BOCIIPUATUSA
HNuterpupoBanHbIit Passurtue CIyXO-
Bognopona.Ilonstue o bubnuorexa [IOK pup X
2.2 8 . YPOK IO XUMHUH U pe4eBOro BOCHPUATHS
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c " "
6uosioruu "Kucnotsl
BneknaccHoe PasButne normueckoro
23 Boga. Pacteopsl. [lonstue 5 bubnnorexa [JOK MEpOIPUATHE MBIIUICHUS

00 OCHOBaHMSIX

https://m.edsoo.ru/7f41837¢c

"HeoOsr4HOE 00
00BIYHOI"
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Pacmmpenue

OCHOBHBIC KIIACCHI BO3MOXKHOCTCH

24 HEODIAHMICCKIX 11 but6mmoreka [JOK [IyremecTBue B Mup ADHTELHO-

' p . https://m.edso0.ru/7f41837¢c = xumuu P
COCIMHEHMI MIPOCTPAHCTBEHHOTO
BOCIIPUSITUSA
Hroro no pazgeny 30
Paznea 3. Ilepuoauueckuii 3axon u [lepuoanyeckas cucreMa xXumMudeckux iementon /1. U.
MenpaeneeBa. CTpoeHune aToMoB. XuMuveckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU
. Hcropuueckas Pacmmpenue
[Tepuonuueckuii 3aKOH U .
rOCTHHAs BO3MOKHOCTEH
[Iepnonnueckas cucrema "
bubmuoreka [JOK [Tepuonuueckomy MHTEJUICKTyaJIbHBIX
31 XMMHUECKHX S1IEMEHTOB J1. ! https://m.edsoo.ru/7f41837c = 3akony 0 ee He MPOILIECCOB
N. Mennene-eBa. Ctpoenue o ' Yy OyAYI pont
TPO3UT
aroMma "
pa3pyILICHHUEM...
XUMHYECKas CBA3b. ooekt dopMupoBaHUe
OKHCIUTEITBHO- bubmuoreka [JOK " b MPUYUHHO-

3.2 8 i XumMmuueckas CBI3b U
BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c JE— CIIE€ICTBEHHBIX
peakuuun . OTHOUIEHUI

but6mmoreka [JOK
n 1
TOTO 10 pasieiy S https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 BEubmorexa LJOK
p p https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB 68
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9 KJIACC

KoimuecTBo DJIEeKTPOHHbIE
Meponpusitusi u3 Koppexunonno-
Ne HaumeHoBaHue pa3ieioB 4acoB (undposbie)
NPOrpamMmbl pa3sBHBaKOLIast
n/n U TeM NPOrpamMMbl o0pa3oBare/ibHbIE
Bcero BOCIIUTAHHUSA pabora
pecypchl
Pa3nea 1. BemecTBo M XMMH4YecKHe peakiun
[ToBTOpenue u yriybiaenue Koppekuus EHUI
1.1 3HaHI/II71p OCHOBH}IIX ya3nen0B 5 bubanorexa LIOK MuTennexryansHas aé)(E)TaTB -
' p https://m.edsoo.ru/7f41a636 = wurpa "Xumwus + ..." p
Kypca 8 kiacca CaMOCTOSITEIILHO
Huckyccus dopMupoBaHue
"3aKOHOMEpPHOCTEH  MPOU3BOJILHOI'O
MIPOTEKAHUS BHUMAaHUS
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnnorexa LIOK XUMHYECKHX
' XUMUYECKHUX PeaKLni https://m.edsoo.ru/7f41a636  peakiuii mO3BOJISIET
MoJy4yaTh BEUIECTBA
C MaKCUMaJIbHbIM
BBIXOZOM."
DNEeKTPOIUTHYECKAS Pa3Butne
P bubnunoreka [JOK 3a cTpaHuLIaMu
1.3 nuccoruanyst. XuMHUECKHE 8 ] JIOTHYECKOT'0
https://m.edso00.ru/7f41a636 ~ y4eOHHUKA XUMUU
peaKkuu B pacTBOpPax MBIIUIEHUS
Hroro no paszneny 17
Pa3nes 2. HemeTa/uibl M MX cOeIMHEHHS
Pacmmmpenue
HNuTennexryanbHast .
OO11as xapakTepucTHKa BO3MOXKHOCTEN
bubnuorexa [JOK urpa «B crpane
2.1 XUMHYECKHX 3JICMEHTOB 4 ] MaMsITH, BHHMAaHUS,
https://m.edsoo.ru/7f41a636  cosepoaOB WK TO .
VIIA-rpynnst. ['anorenst .. BOOOpaKeHUs i
BCE O raJIOreHax»
aMsTH
OO61mas xapakTepuCcTHKa Kpyrusiit cron Passutne
29 XUMHUYECKUX DIIEMEHTOB 6 bubnuorexa [JOK "TIpo0aeMbl cepbl 1 CITyXOpEUYeBOM MaMATH

VIA-rpynmnel. Cepa u e€
COEIMHEHUS

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

CEepOCOoIEpIKAILEro
CoIpps"
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OO0m1as XxapakTepucTUKa PazButune
23 XAMHYECKHUX 3JIEMEHTOB 7 bubnuotexa [JOK Ponesas urpa «Cyn  HOMUHATUBHOMU
' VA-rpymmsl. A30T, pocdop https://m.edsoo.ru/7f41a636 = Hazx a30TOM» byHKIMHA pedn
U UX COCTUHEHUS
OO6m1as xapakTepucTuka BHEKIACCHOE Pacuupenue §
XUMHYECKHX 3JIEMEHTOB bubnmoreka [JOK BO3MOXKHOCTEHN
2.4 8 . Meponpustue «lloxg .
IVA-rpynnsl. Yriaepon u https://m.edsoo.ru/7f41a636 3pUTEIILHON NIaMATH
o 3HAKOM YTJIEPOIa»
KPEMHUI U UX COCAUHEHUS
Uroro no pazneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
dopMHUpOBaHUE
. bubmmoreka [JOK OTH yAUBUTEIbHBIE | TPUYUHHO-
8.1 Obme ceolicTEa METAILIOR 4 https://m.edsoo.ru/7f41a636 | wmeTasUIbL CIIEZICTBEHHBIX
OTHOILIECHUI
Xumunueckoe [lone —  Passutue
39 Baxkneiimue Metanisl U X 16 bubnuoreka [IOK qyJec JIOTUYECKOTO
) COEIMHEHUSI https://m.edso00.ru/7f41a636 ~ «IlyTemecTBue B MBILLIEHUS
cTpany Meraumro»
Wroro mo pazneny 20
Pasnen 4. Xumus u okpykaiomnas cpeaa
BemectBa u marepuaisl B bubnuorexa [JOK IIpoekt "Xumus Passuie
4.1 3 . " 3pUTEIBHO-
JKU3HU YEII0BEKA https://m.edsoo.ru/7f41a636 = BOKpYT Hac .
MIPEIMETHOM IMaMsTH
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmiorexa [IOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgpoBbie
T Tema ypoka Beero KogITpo.m)m,Ie HpﬁaKaneCKne 06pa3oBaTeILHbIe
padoTbI padoThbI pecypeb
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTne 0 MeTOAaX MO3HAHKS B XUMHH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
I1 0 o ] «I 0
3 noaGoparopin n noneum oopanense ) u6morerca LIOK
patop P paill https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
II 6ota Ne 2 «P
5 oweoeii (a npiMepe oo MoBaperHoi ) buGorexa LIOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
6 ATOMBI H MONICKYTBI 1 https://m.edsoo.ru/ff0d2aéc
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnmnorexa [JOK
XAMHUYECKHUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIE BEIIECTBA 1 bubmorera [IOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorera [JOK
https://m.edsoo.ru/ff0d2d50
10 ?(?h(zzqrg;i?;{ﬂ;?;a ;chﬁeﬁlgzzziamms 1 bubmorera [TOK
PMYyJIa. https://m.edsoo.ru/ff0d2eae
XAMHYECKUX AJICMEHTOB
11 OTtHOCHUTENbHAs aTOMHAs Macca. 1 bubnuotexa [JOK

OTHocHTeNbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c
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12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommnuectBo BemecrBa. Mounb. Moisipaast bubnnoreka [HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®u3znyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Hakuy U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konu4yecTBa, Macchl BEIECTBA 10 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKINNA https://m.edsoo.ru/ff0d5708
Kunacc a ec CaKIUil
18 (cJ(I)ez[HHHq;?IfI;IHI;za)jIP(IrKTII{H; P;);\F/I)enfeig; bubmiorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 3HHHKH01‘1;/IGH};ICT BO6oquue}:111);g u Bubmiorexa ITOK
) . https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUM
20 KonTponbnas padora Nel no teme «BemectBa bubnuoreka [IOK
Y XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
2 Konenopon— snevent i npocros semeetso Bu6mrorera LIOK
PO p B ' https://m.edsoo.ru/ff0d448e
O30H
2 | e AT e B LOK
pOJa peaKil - TOP ’ https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
C 0
23 mabopatopu 1 npowsmzeroCTH Bu6miorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt XuMUIecKol peakiuu, Butmiorexa [IOK
24 MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHUH,

OK30- U OSOHAOTCPMHUUCCKHX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TomuBo (HedTh, yroib U METaH).

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €ro buGmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHHUS
I1 oora Ne 3
26 lonysenne n cobupanne kienopoTa Bumorexa LIOK
ya . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4EHHUE €r0 CBOHCTBY
27 Bomopoa — 35eMeHT 1 MpocToe BEIIeCTBO. bubnmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TousiTre 0 KUCIIOTaX U COJISIX bubmiorexa HOK
https://m.edsoo.ru/ff0d50d?2
30 Crioco6bl mosTy4eHust BOAOPO/Ia B bubnnoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
I1 §] 04
3| lonyacnme n obnpanme sonopona BuGmorexa LIOK
v . P Alopora, https://m.edsoo.ru/ff0d4f42
U3Y4YE€HHE €ro CBOMCTBY
N N bubnuotexa [JOK
32 MomnsipHblii 00BEM ra3oB. 3ak0oH ABOTapoO https://m.edsoo.ru/ff0d542e
| Dot st sonmeer s BuGorsa 101
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIN 00BEMY
B 0B
o | P e o Yo Busmorea 10K
peaidl . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 du3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJEI Bubmzorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36 CoctaB ocHoBanwii. [ToHsiTre 06 HHAMKATOpaAX https://m.edsoo.ru/f0d59e2
Bona xak pactBopurens. HachimeHnnsie u Butmiorexa [IOK
37 HEHACBHIIIEHHBIE pacTBOPHI. MaccoBasi 101

BEIIIECTBA B PAaCTBOPE

https://m.edsoo.ru/ff0d5b40
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[IpakTrueckas padota Ne 5 mo reme

38 «IIpurotoBiieHHE PACTBOPOB C ONPEAEIEHHOMN buGmorexa LIOK
. . R https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeil paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas padora No2 o teme bubnmoreka [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunasl: cocTaB, KiacCUPUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIY:THHX OCHOBHBIX U aM(OTEPHBIX Bubmorexa ITOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJ1accuUKaIus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losyyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [HOK
OCHOBAaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmiorexa LIOK
https://m.edsoo.ru/ffOdfee2
16 Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnunoreka [JOK
MOJIYYEHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bu6nmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
N bubmuoreka [JOK
49 O060061IeHre U cucTeMaTU3alus 3HaHUN https://m.edsoo.ru/00ad9ch?
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnuorexa [IOK

KJIACChl HCOPIraHNYCCKUX COCI[I/IHeHI/II\/'I"

https://m.edso0.ru/00ad9ela
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[lepBbie NOMBITKY KJIacCUPUKATUU

bubmuorexa [JOK

o1 XUMHUYECKUX IeMEeHTOB. [IoHATHE 0 Tpynmax https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
Ilepnoauueckuii 3axkoH u [leprnoanueckas
52 CPI(?FCMI; XUMHYECKHX 3HeMegTo§ o un bubmnorexa LIOK
T https://m.edsoo.ru/00ada52c
Meunpeneena
53 Ilepuoasl, TPYIIIGL, TOATPYIIIE bubunorexa LIOK
PUOJLBL, TPYILIBL, HOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIED. bubnunoreka [JOK
H3otomsl https://m.edsoo.ru/00ada342
CTpoeHue 3IIEKTPOHHBIX 000JI0UYEK aTOMOB
95 3ﬂepMeHTOB Ile 1/112) nyeckou cucremsl J[. U bubmorexa LIOK
pHO T https://m.edsoo.ru/00adaébc
Menneneesa
XapakTepUCTUKA XUMHAYECKOTO DJIEMEHTA 110
p p N bubmuorexa [JOK
56 ero nosioxeHuto B [lepuoanueckoit cucreme _
https://m.edsoo.ru/00ada824
. . MenaeneeBa
3uauenue Ilepuoanyeckoro 3axKoHa st
S7 a3BUTHS HA pI/I I/)i[ npaktuku. J[. U g Eubmorexa IIOK
p YK . P Ny R https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIU, IEAAror U rpakJlaHuH
DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnmnorexa [JOK
58 :
XUMHYECKUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonuas xumMudeckas CBsI3b bubmiorexa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas monsapHast XUMHUUECKas CBI3b Bubmiorexa IJOK
p https://m.edsoo.ru/00adaab8
61 KoBasienTHAs HENIONApHAS XUMUUYECKAs CBSI3b Bubumorexa [IOK
p https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CIeleHs OKHCIeHHH https://m.edsoo.ru/00adae28
bu6mmorexa [IOK
63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

https://m.edsoo.ru/00adb076
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bu6mmoreka [IOK

64 OxucauTeny 1 BOCCTAHOBUTEIU 1 https://m.edso0.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue 1 bubnunoreka HOK
atoma. XMMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cUCTEeMaTU3alsl 3HAaHUU https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6o01eHUE U 1 bubnnorexa [HOK
CUCTEMaTU3alUsl 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne uudposbie
h Tema ypoka
. yp Beero KOﬁHTpO.HbeIe H[%aRanecmae 0Bpa3oBATETBHbIC
padoThbI padoThI pecypebi
ITepunomnueckuii 3axkoH. [lepumoamueckas
1 cnfTeMa XUMHYECKHX SHCMIG)HTOB | bubmiorexa LIOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
2 XI/IMI/I‘I@CKiX 3JIEMEHTOB IIEPBEIX TPEX Bubmorexa HOK
p p https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa bu6nmorexa LIOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKO# CBSI3U U THUIIBI bubnunoreka LIOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[loBTOpEHue u yrnyOiaeHue 3HaHHA 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiacca

6 Knaccugukanus XuMHUecKuX peakuui no bubmmnoreka HOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
TTonsTue 0 CKOPOCTH XUMHUYECKOU PEAKIIUH.

7 Ilonsrtue o FOMI())FGHHLIX U TeTe OFSHHLIX Bubmiorexa LIOK

P https://m.edsoo.ru/00adbe9a
peaKIusIxX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

3 @DaKTOpBI, BIUAIOLINAE HA CKOPOCTh bubmnoreka IIOK
XMMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE bu6muoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust PIEKTPOTUTUYECKON TUCCOIUALINH. bubanoreka [JOK

CunbHBbIC U c1a0ble SJICKTPOJIHUTHI

https://m.edsoo.ru/00adcd68
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bub6nmoreka [IOK

11 MouHpIe ypaBHEHNS peaKuuid https://m.edsoo.ru/00add448
X €CKHUE 7 7|
| Skl e B 10K
peld . https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
X €CKHe CBOMCTBA COJIEH B CBETE
13 g H;VI Iz:aBHZHHIE oP(Ii ;J]ieK J:)JIP:/I:I/II?ecTKoﬁ bubnnorexa LIOK
pel P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINU
14 [TonsaTHE 0 TUAPOIU3E COJIEN Bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
. bubmuoreka [{OK
15 O000111eHIE U CUCTEMATH3AIU 3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas padborta Ne 1. «Pemienue bubnnoreka [JOK
16 .
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o reme
17 <<3JI€II<)Tp0JII/ITI/Ip‘IeCKa$I JIACCOLIAIMA. buGnuorexa LIOK
https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01mas XxapakTepuCTHKA raJIOTeHOB. bubmuoreka [IOK
18 N .
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopond. ConsHa CIIOTA,
19 XIjIIME‘lzCIJjI/IS cIB[oﬁCTJ:;[aH rfoﬁﬂ J;HIIG bubmoreia HOK
’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpa eckas pabora Ne 2 1o teMme
20 «lPloﬁTHZHHKe ::IOI?MHOTIZ KI/ICJI(T)[THT 11/143 eHue bubmoreia HOK
. y:l » M3YH https://m.edsoo.ru/00ade348
€€ CBOICTBY
B cie 0 ypaBHE ec
2 o, €CI O 3 pEATCHTOD T B BuGmtorexa LIOK
PeaKLHH, a p a https://m.edsoo.ru/00ade488
n30BITKE
22 OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA- bubnuotexa [JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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AnnoTponHbie MOIU(UKALIUN CEPHI.

bubnunoreka LIOK

2 Haxos N .

3 AXOAVICHHC CCPBI M €C COCHIICHIH B https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI

o CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XUMHUYECKHE CBOKMCTBA https://m.eds00.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,

25 (bl/ISI/I‘I{[eCKI/IIe) u XI/II\I/I)I/I‘ICCKI/IC CBOICTBa bubmorexa [IOK

’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XHMMHMYECKHUE PEAKINH, JIEKAIE B OCHOBE

26 IIPOMBIIIIEHHOT'O CIIOCO0a MOTyYSHUS Bbu6mmoteka [JOK
CEpPHOM KUCJIOThl. XUMUYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COeAMHEHUSIMHU CEPbI

27 Brruncienne MaccoBoil 1071 BbIXO/a bubnuoreka [{OK
IIPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-

28 rpynibl. A30T, paclipoCTpaHEHUE B bubnnorexa [JOK
npupojae, Gu3nuecKrue U XUMUYeCKUe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMUax, ero Gpu3nyecKue 1 XuMU4eCKHe bubmuoteka [IOK
CBOMCTBA, NIOJIYYCHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[TpakTuueckas pad6ora Ne 3 mo Teme

30 <<1PIOJ'I eHHe al\fMI/IaKa M3yYeHHE ero bubmmorera [IOK

Iy - M3V https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KuCNoTa, e€ pusnyeckue u bubmmnoreka HOK
XUMHUYECKHE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB H COJICH

30 aMMOHHS B KQU€CTBE MUHEPAJIbHBIX bubmuoreka [IOK
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE https://m.edso0.ru/00adf518
OKpY’KaroIlen cpeaibl COeTMHEHUSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u pochopnas

Gop A pocopa (V) u docgop bubnuoreka [{OK

33 KHCIOTa, (PU3MUECKUE U XUMUYIECKUE

CBOMCTBA, OJIyYCHHUE

https://m.edsoo.ru/00adf68a
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Hcnons3zoBanue GocdaToB B KayecTBe

bubnunoreka LIOK

34 MHHEP/IbHbIX yaoOpeHuit. 3arpsi3sHeHne https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubmmoreka [JOK
(bu3HUYeCKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3snveckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnuorexa [JOK
poOJIEMBI, CBS3aHHBIE C OKCUIOM YIepoa https://m.edsoo.ru/00adfebe
(V)
37 VTrosapHas KUCIIOTA U €€ COJIn BH6J?HOTeKa LHOK
https://m.edsoo.ru/00ae006¢c
[IpaxTuueckas pabora Ne 4 o Teme
38 "[lonydyeHue yrieKucioro rasa. E;ISSJ'I/I//I;TSCI;::)(])_IrOu}SanOﬂe
KauecTBeHHast peakius Ha KapOoHaT-HOH" T '
[TepBoHavaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O EH6J_IHOTeKa HOK
https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepoia
40 Kpemunii u ero coemuneHust BH@?HOTGKa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
a1 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmnorexa [JOK
«BaxxHeime HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCJIUHECHHU S
KonTponbnas padora Ne3 no teme
42 «BaxHelmue HeMeTaIIbI U UX BH@?HOTeKa HOK
https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO01mas xapakTepuCcTHKa XUMUIECKUX
43 3JIEMEHTOB — METaJIOB. MeTamnaeckast bubmuoreka [{OK
CBSI3b U METAJUIMYECKAs KpUCTAILINYECKas https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUUECKUNA Psi/I HANIPsKEHUH bubmaorexa LIOK

MCETAaJIJIOB

https://m.edso0.ru/00ae1156
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OO6mume crmocoOb! MOTYYSHUST METaJLIOB.
CrnaBel. Beraucienus mo ypaBHEHUSM

bu6nuoreka [IOK

45 XUMHYECKUX PEAKIUH, €CIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAILIOB BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ael1278
bub6numoreka [IOK
4l [Henoumpie MeTanbl https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU BH@HOTeKa LHOK
https://m.edsoo.ru/00ae14b2
49 [llenouyHoO3eMenbHBIC METAIUIBI — KAJIBITUI U bubmuoreka [{OK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefMHEHNS KaJIbLIU BH6J?HOTCKa LHOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHrE U CHCTEMATH3AMs SHAHUH
52 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS EH6J_IHOTeKa HOK
https://m.edsoo.ru/00ae1886
ITpakTryeckas pabora Ne 6 o Teme
53 "YKEcTKOoCTh BOABI M METOBI €8 BH6J?HOTeKa LHOK
n https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6nunorexa LIOK
54 AmomMHHuiH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcupl, THIPOKCUIB U conn kene3a (1) n bubnmnoreka [JOK
xenesa (111) https://m.eds00.ru/00ae35e6
58 O0001IeHNEe U CHCTEMATH3AIM 3SHAHUH
ITpakTruyeckas pabora Ne 7. Pemenue Buborexa IIOK
59 IKCIIEPUMEHTAILHBIX 33724 110 TeMe

«BaxHelIe MeTajabl U UX COCIUHEHUS

https://m.edso0.ru/00ae3de8
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Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B

bub6nmoreka [IOK

© Beraoncn waccosoi o savora 1 hitps:/m.ecn.1,00a61750
MIPOJYKTa peaKuu
61 O06001IeHre U cCUCTEMaTH3aIis 3HAHUIA 1
62 KontponbHas padota Ne4 o teme 1
«Baxxuelnime MeTaibl U UX COCIUHEHUSY
63 BemectBa u Matepuanbl B IOBCETHEBHOM 1 bubnnoreka [JOK
YKW3HU YeJIOBEeKa https://m.edsoo0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1 bubnnoreka [JOK
cpensl https://m.eds00.ru/00ae4270
65 Ponb xumMuM B perieHnu dKOJIOTHYECKUX 1 bubmmoreka [JOK
pooiem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHNE U 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111€HNE 1 1 bubmuoreka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/00ad9cb?
OBHLIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

Xumus, 8 knace, DI'TAOY IAI1O «Akagemuss Munnpocsenienus Poccuny
https://lesson.edu.ru/04/08

Xumus, 9 knace, DI'AOY IAITO «Akanemuss Munnpocsenienus Poccuny
https://lesson.edu.ru/04/09

DNeKTpOHHBIN 00pa30BaTeNbHBIN pecypc «/lomMaiinue 3ananus. OCHOBHOE
ob1iee oopazoBanue. Xumusi», 8-9 knacc, AO UznarensctBo «IIpocBerienue»
Tpenaxep «O0mako 3nanuiiy. Xumus. 8 kinacc, OO0 «DuszukoH JIad»
bu6mmoreka [IOK



