MMHUCTEPCTBO IMPOCBEIEHUS POCCHMCKON ®EJEPAIIUHA
MunsucrepcTeo obpazoBanns MockoBcKo# obracTi
JlenapTamMeHT TPY/A M COLMANLHOM 3aLHTELI Hace/IeHUus ropojia MockBbI
IlenTp peabunuranun ¥ odpasoBanus Ne7

PACCMOTPEHO COI'’J/IACOBAHO Y'I'BEP)KJIEHO
Ha 3acefianuy [IIMO+ 3aMecTHTeJIb IMPEKTOPa 1o > 0 Ty I‘BOY LIPO Ne7
/?” //‘é’ Toxapera H.T'. ¥BE. oA Bomac CA.
Ilporg OJIN!!/ A—./Pnﬁem(mH.B M 20251‘
oT 4/ » wionst 2025. «f/f wions 2025r. 53 TRy F2..C
\ n ‘F":t .}.
PABOYAHA ITPOI'PAMMA

(ID 680974)
yueGHoro npegmera «Xumusn» (Ba3oBbii ypoBeHs)
Ans obyuatonxcs 8 — 9 Knaccos

Mctpa, 2025 rog



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1mo XuMuM Na€T MPENCTaBICHUE O IENAX, OO0IIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATELHOCTH O00YyYalomerocs I0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJis  CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XWMHUU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HNOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mup», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3aa4a
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEMICCTB U XMMUYECKUX PEAKIUHN, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U MX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsS Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUM OOBACHITH M OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOCHHsS  OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. 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. Moisib. MonsipHast macca. B3auMOCBSI3b 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 CBOWCTB 0O0pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢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
ONKMCAHKME TMPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakiuil (pasziokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHILIISAIMSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH MOBAPEHHON
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3lyXa, YCWJICHHE MAPHUKOBOTO (D deKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
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 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJ. OXpaHa U OYUCTKA NPUPOTHBIX BO/I.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukauuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

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

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

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECICHUE CONEP)KaHUsl KUCIOPOJa B BO3AYXE, IMOJIyYEHHE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4eHUE, COOMpaHHWE, pACIO3HABAHUE U U3YUYEHUE CBOICTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
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, HAOIIOICHUE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUIl
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIH, PEIIEHUE IKCIEPUMEHTAJIBHBIX 3a71a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

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

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

[lepnognueckuit 3axoH. Ilepuoanueckas cucTeMa XUMUYECKUX 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 siaep. M3otonsl. Dnexktponsl. CtpoeHue
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 M3MEHEHUsI pajJuyca aTOMOB XHUMHYECKHUX 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.

Xumuyeckass cBa3b. KoBajeHTHass (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  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, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceaszu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe TIOHATHSA: HAy4YHBIA (pakT, TMIIOTE3a, TEOpUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TENI0, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepunonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KATbIU U UX COSTUHECHUM
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKaM (110 YUCITY
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[loHsiTHE O CKOPOCTM XUMHUYECKOM peakuuu. I[ToHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BAaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOIUALUU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KHUCIOT,
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
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIINY KUCIIOT, IIeJI04Yel U coiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (FOpEHUEe, PEAKLIUU PA3I0KEHUS,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeneHU OoKuciaeHus. CTpoeHue M (U3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHUWE, MNOpuUMeHeHue. JleiictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COCNMHEHUW B TpUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiydyeHue, (Pu3nueckue M XUMHUECKUe
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Pocdop, amIoTpomHbIE
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuasl yriaepoja, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe U XHMMHYECKHE CBOWCTBA, MOJYYEHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILECTBAaX: )XKHMpax, OejKax, yriieBojax — U ux
poJidi B JKM3HM UeJoBeKka. MarTepuanbHOE €IWHCTBO OpPraHUYeCKUuX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIMKATHI, UX UCIIOIB30BAaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TaJIOT€HUIOB), 03HAKOMJICHHE C 00pa3laMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB Pa30aBIECHHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yIoOpeHui, MoJlydeHne, COOMpaHue, paclio3HaBaHUEe U U3yuYCHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIEJIE KPUCTAIUIMYECKUX PpEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTauioB. OU3nyeckue U XUMUYECKHUe CBOMCTBA MeTaiioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuognyueckoil cucteMe XMMHYECKUX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



Kayibl[usl. BaxkHeiiire coeJuHeHNs KIS (OKCU, TUAPOKCHU/I, o). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPHAIIOR),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u skenesa (I1), mexu (1), mHabmogeHne W ommMcaHHE MPOIECCOB OKPALIHBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUIbl K X COECIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKalolehd cpenbl (mpenenbHas AOMyCcTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun dK0JIOrHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzaniusi MEXNpeIMETHBIX CBsSI3ed MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAy4YHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPasoaKTUBHOCTb, MOJICKYJIa, AICKTPUICCKUIT 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIUN 00YUYarOIIUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIAX JEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIECCE ATOM yueOHOM AesTEeNHbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKU U COCTABJISAIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTAaMM, CIPABOYHOM



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPYAY U PE3yJbTaTaM TPYJIOBOM JIEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMWS, MOHMMAaHHUE ILIEHHOCTH 3J0pOBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJy4aeMble MPU U3yUYEHUU XHUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
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
(bopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHUs, TPUHILIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbBIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
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 JJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

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

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JIsi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITNIOJIHEHUS MPEJIOKEHHON 3a1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00CykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHIO 0053aTE€IBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JEATEIbHOCTH 1O  TMOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU 3P EKT peakiiuu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMUuHyr0 ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XuMHYeCKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
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 ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »3JeMeHTa Mo (opMmysie COeIUHEHUs,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZoBaHMEM, a TakKXke TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOH J0Jiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBSA3b, TEIJIOBOU AP DEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOTIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJIGHTHOCTD U CTENEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo (opmy Ilepuogmdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMME W CHeNUu(PUIECKHEe XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYICHHUIO H COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XumMusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTUYECKON 5 2 Bubmorexa ITOK
' p https://m.edso0o.ru/7f41837c
NEATEILHOCTH YEJI0BEKA
bubmuorexa [JOK
1.2 BemlecTBa 1 XUMHUUYECKHAE PEAKIINHA 15 1
B peaKt https://m.edsoo.ru/7f41837c

Hroro no paszneny 20

Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB

bu6nuoreka [IOK
2.1 Bosznyx. Kucnopon. ITonstie 06 okcugax 6 https://m.edsoo.ru/7f41837¢
bu6nuoreka [IOK
2.2 Bomopon. TlonsiTre 0 KuCIoTax u Comsix 8 1 https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuotexa [JOK
' COoeIMHEHHI https://m.edso0.ru/7f41837c
Hroro mo pasneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHI



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ilepnonnueckuit 3akoH u Ilepuonnueckas
3.1 cHUCTeMa XMMHUYECKHUX 3yeMeHToB /. U. 7
MenaeneeBa. CtpoeHue aToma

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

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [JOK
3.2 8
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
4 1
TOTO TO pasAety > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME o8



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

KoanuecTBo 4yacoB

Ne HaumeHoBaHue pa3iesioB U TeM JaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/m  mporpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nea 1. BemecTBo U XMMHYeCKHe peaKIMu
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubmmorexa [IOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
' XMMHYECKHX PEaKInii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOIUAITHS. 3 1 1 bubnuoreka [IOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapakTepruCTUKa XUMUUECKHIX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u e 6 bubmorexa HOK
' PYIIIBL -€p https://m.edso0.ru/7f41a636
COETUHEHUS
OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.3 anemeHTOB VA-rpymbl. A3ot, hocho 7 1 bubmmorexa [JOK
' PYHHL. ’ P https://m.eds00.ru/7f41a636
Y VX COEJIMHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [JOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHHI ¥ UX COCTUHEHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

bu6mmoreka [JOK
A1 7 4
3 Obumme crolcTBa MeTanIos https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 QKHEHUIINE METAIBL U UX COEINHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
41 BemectBa u Mmatepuansl B ;KMU3HU 3 bubnnoreka [JOK
' 4elloBeKa https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IlpakTuueckn
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI e padoThlI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6mmoreka [IOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6nmoreka [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmuorexa [JOK
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa LHOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubnuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al16
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIuii (COeTMHEHHSI, PA3TIOKEHHS bubmmorexa LIOK
Pedktt A P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U bubmmorexa [TOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kucinopom — snemeHT u bubmmorexa [JOK
AYxa. poA https://m.edso0.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
posa Ip ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOsI MosTydeHus KHUCIopoia B
23 J1a00paTOpUH qun OMBImnerH(iTH bubmorexa LHOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TonnuBo (HedTh, Yroib U MeTaH).
25 3ar ;13He1§1/1e¢1;03 . a, CTI0COOBI Zro bubmmorexa [OK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tony4yenue u cobupanue bubmmorexa [OK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOWCTBY»
97 Bonopon — anemeHT u nmpocroe bubnuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
08 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCIOTAX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnmuorexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITonydeHue u coOupanue BoI0Opoaa bubmmorexa [JOK
i onp AOPOa, https://m.edso00.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruucnenus 00bEMOB ra3oB 110
34 ABHCHMIO PEaKIIMU Ha OCHOBE bubmorexa LHOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH Ira30B
35 DOu3nIecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubmuorexa [JOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KontponsHast padora Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) oI )eHI/I}I XI/IMI/I‘IZEKI/IG bubmmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX bubmmorexa [OK
. p https://m.edso00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
" bubnuorexa [IOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema bubmumoreka [IOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoapl, TpyMIIbI, 110, 161 bubmorexa HOK
PHOEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnnoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / bubmorexa HOK
. H https://m.edso00.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenue aroma. XuMHu4decKas bubnnoreka [HOK

cBs3b» / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edsogru/OOadac34
62 KoBanenTHas nonsipHasi XuMH4eCKas 1 bubnnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnunoreka [JOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
bubnunoreka [JOK
64 CTenetb okucCHHS 1 https://m.edsogru/OOadanS
65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [HOK
peakuuun https://m.eds00.ru/00adb076
bubnuorexa [JOK
66 OxkucnuTenu u BOCCTAHOBUTENH 1 https://m.e dsogru 100adb076
PesepBubIiil ypok. O6006111eHIE 1
67 CUCTEMaTU3als 3HAHUH 110 TEME 1 bubnnoreka [JOK
«CTtpoeHne aroMa. XuMHUuecKast https://m.edsoo.ru/00ad9ch2
CBA3b»
68 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jlara
Tema ypoxa Kontpoibubie  IIpakTHueckue oGpa3soBaTeJbHbIe
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcnl
Ilepnonrueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 bubnuorexa [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKOI CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPUCTATIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[loBTOpEHuUE n yrnyonaeHue 1
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

Krnaccudukanus XuMuueckux

6 €aKIUH 10 Pa3TMIHBIM 1 bubmorexa HOK
peartt P https://m.edsoo.ru/00adbch0
MPU3HAKAM
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 eakiuu. IToHsITHE O TOMOT'€HHBIX 1 bubnnorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
U TETEPOreHHBIX PEAKIUAX

8 [TonsiTHe 0 XMMUYECKOM 1 bubnuorexa [JOK

paBHOBecuH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranuu. CHIbHBIE U cl1a0ble Bubmaorexa ITOK
8 HHat. https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil Bubmiorexa OK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHHI B CBETE bubnuoreka [{OK
npeAcTaBiIeHUN 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOITUAITIT
XHUMHU4YeCKHUEe CBOMCTBA cojell B
13 CBETE IIPEICTABICHUN 00 bubnmorexa IOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsatue o ruapoIN3€E CONEH bubnmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6mmoteka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue KkcriepuMeHTaIbHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nuccoruanusi. XUMHYECKHE
peaKIu B pacTBOpax»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add9d4
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OOm1ast xapaKTepUCTHKA

18 rajoreHoB. XMMHYECKHE CBOMCTBA bubmorexa OK
’ https://m.edsoo.ru/00addfe2
Ha IIpUMepe XJopa
Xnoposogopoa. CoJissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA bubmorexa OK
’ https://m.edsoo.ru/00ade104
MOJTy4eHHUe, MPUMEHEHHE
[IpakTuueckas paborta Ne 2 o
20 teme «llomyduenne conssHOM bubmorexa HOK
yi . N https://m.edsoo.ru/00ade348
KHCIIOTHI, H3y4YCHHE €€ CBOMCTRBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHYECKUX PEAKIUi, €CIIU OJIUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE
29 OO01mas xapakTepucThKa bubmmoreka [JOK
aseMeHToB VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTtponHbsle MOaU(pUKALIUN
23 cepnl. HaxoxieHue cepsl U €€ bubmuoteka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,
24 @HI;quCKIEe u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK
. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

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



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

OKPYKArOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6nmoreka [IOK

27
BBIXOJa IPOAYKTA PEAKLIMHU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTruKa
anemMeHToB VA-Tpynmsl. A30T,

28 acIpocTpaHeHHe B IPUPOJIE bubnnorexa LHOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHE CBOMCTBA, ITOJIYUYEHUE bubnnorexa [JOK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas paborta Ne 3 o
30 TeMme «llonmyueHne aMmmuaka bubnmorexa [IOK
ya . ’ https://m.eds00.ru/00adf180
W3YYEHHE ero CBOMCTBY

31 A3oTHas KucoTa, e€ Gu3nIecKkre bubmuoteka [IOK
1 XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHUS B KAYECTBE

39 MUHEPATBHBIX YI0OPEHUH. bubmuoteka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karolleu cpeibl
COEIUHEHHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u

33 dbocdopnas kucnorta, pusznyeckue bubmmoreka [JOK

1 XUMHYECKHEe CBOMCTBA,
MOJTydCHUE

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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Hcnonp3oBanue GocgaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunoreka LIOK

34
ynoOpeHuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpelbl hochaTaMu
VYraepon, pacipocTpaHeHIE B
35 npu E):[e gmmlt){ecxie u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunel yriaepona, ux Gu3nveckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOITIEMBI brbmmorexa LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
N bubnuorexa [JOK
37 h%
FOJBHATL KHCTIOTA 1 ce co https://m.edsoo.ru/00ae006¢c
[IpakTnueckas padorta Ne 4 o
teMe "[lonydyeHue yriekuciaoro bubmmnoreka HOK
38
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KakK O bubmmorexa [OK
p B https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
bubmuoreka [{OK
40 K i
DEMHIH I €10 COCMHERHA https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenue skcriepuMeHTaTbHBIX bubmuoreka [IOK

3aj1a4 110 TeMe «BakHenme
HEMCETAJJIBI U UX COCOUHCHU )

https://m.edsoo.ru/00ae0bf2
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KonrtponsHas padora Ne3 o reme

42 «Baxkueiimue HeMeTawIbl U UX buGnuorexa [IOK
https://m.edsoo0.ru/00ae0el8
COEIMHEHUS
OOm1ast xapaKTepUCTHKA
XUMHAYECKHUX JIEMEHTOB —
MeTaJIoB. MeTajimndecKkas CBsI3hb bubnunorexa LIOK
43
U METaJUINYecKas https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKas PelIéTKa.
dusznyecke CBOMCTBA METAJLIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMUUECKUI PSII buGnuorexa [IOK
P N p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
metaiuioB. CruiaBel. Beraucinenus
45 0 YPaBHEHUSIM XUMHUYECKUX bubmiorexa LOK
P . https://m.edso0.ru/00ae1156
peaKIuii, eclii OJIUH U3 PEarcHTOB
COJIEP>KUT PUMECH
46 IToHsaTHE O KOPPO3UN METAIIIOB bubmorexa HOK
Pp https://m.edsoo.ru/00ael278
bubmmoteka IIOK
47 €JI0YHBIE METAJIBI
i https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IlemouyHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KanbIIUM 1 Maraui https://m.edso0.ru/00ael15e8
50 Baxuelnme coequHEHUS KAIbIIU Bubmorexa IOK
a B https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3ALIS

3HAHUH
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JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubnunoreka LIOK

52 YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpakTuyeckas padora Ne 6 1o
53 Teme "JKECTKOCTh BOJIbI U METO/IBI bubmorexa LOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHUs
. bub6nmoreka [IOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
% Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJIH bubnnorexa [JOK
xenesa (1) u sxemesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U CUCTEMaTU3AIIHS
3HAHUU
[IpakTnueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNIbHBIX bubmuoreka [IOK
3a1a4 no teme «Baxkueimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEHUAM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHToB JIaH B U30BITKE WU bubmuoreka [IOK
COACPKUT MpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH J0JM BBIXO/a TIPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS

3HaHUHU



https://m.edsoo.ru/00ae1886
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KontponsHas pabora Ne4 o reme

62 «BaxuHennme MeTauibl ¥ UX 1
COETUHEHUS»
63 BemecTsa u maTepuaisl B 1 bubnmnoreka HOK
IMOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
PezepBHbiit ypok. O6001eHne u bubnuoreka [IOK
66 . 1
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHuE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60611eHNE U 1 bubmmnoreka HOK
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KVIACC

Koxa

NpOBePsIEMOro
pe3yJabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT0 001IIETr0
o0pa3zoBaHus

1

11

1.2

1.3

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

pPacKphIBaTh CMBICI OCHOBHBIX XWMHUYECKUX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJIHAsS), BaJICHTHOCTD,
OTHOCHUTEIIbHAs aTOMHasi U MOJEKYyJspHas Macca, KOJIHMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBast JOJIsi XUMHUYECKOTO
JJIeMEHTa B COCIWHCHHHM, MOJISPHBIA O0O0BEM, XUMHUYECKas
peakius, KIacCH(PUKAIUS PEAKIUH: pPEaKIUH COCAUHCHUS,
pEaKIMK PA3JIOKEHUsS, PEAKIMU 3aMEIICHHS, PeaKIuu OOMEHa,
9K30- M SHAOTEPMHUYECKUE PEAKIINH, TEIUIOBOH d((deKT peaknuwy,
pacTBOp, MaccoBasi 101 BemecTBa (POIeHTHAs KOHIICHTPAIHs) B
pacTBope

WJLTIOCTPUPOBATH B3aMMOCBSI3bh OCHOBHBIX XUMUYCCKUX TIOHATHH 1
OPUMEHSTh OJTHU TOHSATHS TPH ONHUCAaHWU BEUIECTB U UX
MPEBPALLICHUI

HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JIJISl COCTABIICHUS (hOpMyIT

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

1.5

pPacCKpbIBaTb CMBICII 3dKOHOB COXpPaHCHHA MACChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YYCHMA, 3aKOHaA

ABoraapo

OonpeaciIsiTb BAJICHTHOCTH AaTOMOB DJJICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

1.6

1.7

KJIaccu(UIUpPOBaTh XUMUYECKUE PeaKkIUH (110 YUCIY U COCTaBY
YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P GEKTY)
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl

BCIICCTB




1.8

1.9

1.10

BBIUHUCIIATh MACCOBYIO JOJII0 XMMHUYECKOI0 3JIEMEHTA 10 (popMyIie
COCIMHEHMUS,

BBIYHCIIATh MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE

IIPUMEHATh  €CTECTBCHHOHAYYHBIE  METOAbl  IIO3HAHUA  —
HaOJrofleHne, M3MEpeHHe, MOJCIMPOBAHHE,  SKCIEPUMEHT
(peasbHBIN U MBICIIEHHBIH)

IIo Tteme: «BaxHellne NIpeACTABUTENNM HEOPTAHMYECKUX

BCIICCTB»

2.1

2.2

2.3

2.4

pacCKpeIBaTb CMBIC]I OCHOBHBIX XHMHUYCCKHX TTOHATHH: OKCH I,

KHCJIOTa, OCHOBAHUE, COJIb

OIpeNieNATh IPUHAJICKHOCTD BEIIECTB K ONpeAeIEHHOMY Kiaccy
COCIMHEHUH 10 popMyIiaMm

KJIacCH(pUIIUPOBATH HEOPTaHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  Pa3IU4YHBIX  KJIAcCOB, IOJATBEpXkKAas  ONMCaHUE
IpUMepaMu  MOJEKYJSPHBIX YPaBHEHHH COOTBETCTBYIOILUX

XUMHNYCCKHX peaKHI/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOKXHOCTH IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClleZIoBaTh MpaBUJIaM TIOJb30BAHUS XMMHUYECKOH MOCYIOH H
1abopaTOPHBIM 000PYIOBAaHUEM, a TAKIKE TTpaBUIIaM OOpAIICHHUS C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLHSAMHM IO BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKHUX OTIBITOB IO TIOTYYEHHUIO U COOUPAHUTIO
ra3000pa3HbIX BEILIECTB (Bomopona u KHCIIOpO/ia),
IIPUTOTOBJIEHUIO PAaCTBOPOB C ONPEAEIEHHOM MAacCOBOM JOJIEH
pacTBOpPEHHOTO  BEIIECTBA, IUIAHUPOBAaTH M INPOBOJAUTH
XMMUYECKHE OHKCIEPUMEHThl MO pPACMO3HABAHUIO PACTBOPOB
miesoued M KUCIOT € TIOMOHIbIO HMHJAMWKATOpOB  (JIAKMYC,

deHondrangent, METUIOPAHXK U APYTHe)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

ITo Teme: «llepuomnueckuit 3axkoH u Ilepuoauyeckas cucrema

xumudeckux asnemeHtoB [[. M. MenneneeBa. CTpoeHrne aTOMOB.




3.1

3.2

3.3

Xumudgeckast CBs3b. OKHCIIUTEITFHO-BOCCTAHOBHUTEIIHLHEIC

pEaKIum

PacKpbIBAaTh CMBICT OCHOBHBIX XMMUYECKUX MTOHSATUH: SIIPO aTOMa,
AIIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOUTallb, paguyc aToMma,
XUMUYECKasl CBSI3b, MOJIAPHAs U HEMOJIApHAs KOBAJIEHTHAs CBS3b,
AIIEKTPOOTPHUILIATEILHOCTh, HOHHAS CBS3b, MOH, KaTHOH, aHHOH,

CTETIeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTBI

ONHKCHIBATE W XapakTepu3oBaTb  TaOiuW4Hyl0  Gopmy
[Tepuonuyeckoil cucreMbl XMMHYECKMX 3JIEMEHTOB: pa3iuyarh
NOHATHUSL «IJIaBHasg noArpynmna (Arpynma)» U «110004Hast

noarpynna (brpymnmna)», «Masbie» u «00bIIne)» MePUOIbI

3.4

packpbiBaTh cMbIci lleprnoanyeckoro 3akona /.M. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHX DJJIEMEHTOB OT HX IIOJIOKEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEITCs B Taduuie
«Ilepuoguueckass cucrema XUMHYECKMX dieMeHToB JI.M.
MenienieeBay ¢ UUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB W 3aps sApa, OOIIee YUCIIo

9JICKTPOHOB U PACTIPCACIICHUC UX IO SJICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

Kon

1

11

NpoBepPsIeMOro
pe3yJabTara

OnpeaAciisiTb CTCICHb OKUCJIICHUSA 3JJICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

ONpEAeNATh BUJ XUMHUYECKON CBSI3U (KOBAJEHTHAsl U MOHHAsi) B

HEOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'O 00111€r0
o0pa3oBaHus

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIUS)

PaCKpBIBATE CMBICII OCHOBHBLIX XHUMHWYCCKUX TIOHATHH: pacTBop,
OJICKTPOJIUTHI, HE3JICKTPOJINUTHI, QJICKTPOJIUTHYICCKAA

JTUCCOIMAITMS, pEaKlUd HMOHHOTO OOMeHa, KaTajau3arop,




1.2

13

14

1.5

XMMHYECKOe paBHOBecHe, oOpaTHUMble U HeoOpaTUMbIE peakiu,
OKHCITUTEIbHOBOCCTAHOBUTEIIbHbBIC peakium, OKHUCITUTENb,
BOCCTAHOBUTEJb, OKHCJICHHUE M BOCCTAHOBIICHHE, aJUIOTPOIMS,
aM(pOTepHOCTh, XHMHYECKasi CBsI3b (KOBAJICHTHAs, WOHHA,
MeTaJlJIn4ecKasi), Kpucrajinyeckasi pemeTKka, CIUIaBbl, CKOPOCTb

XMMHYECKON peaKiuu

MJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX IIOHATUH U
IPUMEHATh OTH MOHATHS IIPM ONMCAHMM BEINECTB M HX
IIpEBpALLCHUI

COCTABJIAITh YPABHEHUS DJIEKTPOJIMTUYECKON TUCCOLUALIMY KUCIIOT,
LIEJIOYEH U COJICH, IOJIHBIE U COKPAILEHHbIC YPAaBHEHHs peaKUui

MOHHOTO OOMEHa

PaCKpLIBATh CYIIHOCTBb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peakuuii MoCPeICTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca 3THX
peakuuii

IIpOBOAUTH paC‘IéTbI 10 YPaBHCHUIO XHUMHYECKOMU pe€aKnuu

2.1

ITo Temam: «Hemerannbl U UX coeqUHEHUS» U «MeTaaiabl U UX

COCAUHCHUA»

XapaKkTepu3oBaTh (OMUCHIBaTh) oOmMe u  crenuduyeckue
XUMHUYECKHE CBOMCTBA NPOCTBIX M  CIOXKHBIX  BEIECTB,
MOATBEPK/Iasi OMUCAHUE MPUMEPAMU MOJIEKYJISAPHBIX W HMOHHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MOATBCPIKAAOIINX
CYIICCTBOBAHUC TCHETHYECKOM  CBS3H MCXKAY BCIICCTBAMH

PAa3JINIHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBHUCUMOCTH OT HX
CTPOCHUSA, BOSMOXHOCTH IMMPOTCKAHUSA XUMHUYCCKUX npeBpameHHfI

B PA3JIMYHBIX YCIIOBUAX

2.4

2.5

CIeAOBaTh MpaBUJaM TMOJIb30BAHUS XHWMHYECKOM TMOCYIOM U
nabopaTopHBIM 000pPYIOBaHUEM, a TAKXKE MTPaBHIIaM OOpaIlIeHUs ¢
BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKIHUAMH MO BBINOJTHEHHUIO
1ab0PaTOPHBIX XUMHUYECKHUX OMBITOB IO MOTYYSHHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ras3a)

MPOBOJUTh PEAKIMU, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB

PAa3JIMIHBIX BCHICCTB: PACIIO3HABATH OIIBITHBIM HYTéM XJjopuna-,




Opomun, womua, kapoonar, ¢ocdar, cunmkKar, cynbdar,
TUAPOKCUAUOHBI, KATUOHBI aMMOHU, NOHbI U3YUCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIME B BOAHBIX paCTBOPAax HECOPTraHMYCCKUX BEIICCTB

3 [To Teme: «XuMHs U OKpY’KaroIasi cpeiay
31 pacKpbIBaTh CMBICI OCHOBHBIX XUMHYeCcKUX mnoHsTui: [1JK
' BEILIECTBA; KOPPO3USI METAIIJIOB
MIPUMEHATh OCHOBHBIE OIEpaIliy MBICIUTEIbHON 1eATeIbHOCTH —
aHAJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEeMATH3allUIo,
3.9 BBISIBIICHUE TMPUYMHHO-CIICJICTBEHHBIX CBS3€H — I H3Y4YCHHS

CBOMCTB BEIIIECTB M XMMHYECKUX PEAKIMi; €CTECTBEHHOHAYYHbBIC
METO/bl TTO3HAHMS — HAONIOJICHUE, U3MEpPEHUEe, MOJICIMPOBAHUE,

JKCIIEPUMEHT (peaabHbI U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

[Ipenmer xumun. Poib XuMuH B )KM3HH YEJIOBEKA. XMMHUS B cUCTEME HayK. Tema

" BerecTBa. OU3HUYSCKHE CBOMCTBA BCIIICCTB. ArperaTHoe COCTOSIHHEC BCIICCTB

1.2

1.3

[TonsTre o MmeTogax no3HaHus B XuMuH. Yuctele BemecTBa U cMecu. CriocoObl
pas3zaeneHus cMecen
ATOMBI H MOJICKYJIBI. Xumuueckue d3ieMeHThbl. CHMBOJIBI XUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIO0XXHBIC BCIICCTBA. ATOMHO'MOHGKYHH[)HOG yYueHuUue

14

1.5

XumMuueckas (bopMyna. BanenTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BC€IICCTB. OtHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAS MOJICKYJIsSIpHAA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAMHCHUU
KommuectBo BelecTsa. Moib. MOHHpHaﬂ macca. BzanMocBs3b KOJIN4YCCTBA,

MacChl W YHWCIA CTPYKTYpPHBIX €AMHUI] BemiecTBa. Pacu€rel mo ¢opmynam

XUMHYECKHUX COSIMHEHUM

1.6

dusnueckue U XUMHUUECKHUE ABJIICHHUS. XUMHUUYECKas peakluus U €€ IMPU3HAKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUUYecKue ypaBHeHUs. Knaccudukanus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCIICHNUA, O6MCH3.)

1.7

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCY 10, ¢ TpaBUiIaMU
pabotel B saboparopun W mpuéMamu oOpamieHust ¢ JabopaTOPHBIM
00OpyJOBaHUEM, HU3yY€HHE U OINucaHue (U3NYECKUX CBOMCTB 00pa3loB
HEOPTaHWYECKUX BellecTB, HaOmroneHue Qu3muecknx (TUIaBICHUE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIICHUE M KOHJICHCAIIUS BOJIbBI) U
XUMHUYECKUX (TOpeHHE CBeYH, IMpOKaJMBaHHUE MEIHON  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) sIBJIeHHUH, HAOIIOJEHHWE W OIHCaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peaknuii (pa3ioxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJOpUAOM Oapus, pa3jiokKeHue
ruapokcuaa meau(ll) mpu HarpeBaHWU, B3aMMOJICHCTBHE JKelle3a ¢ PACTBOPOM
comu menu(ll), u3ydenne crocoOoB pa3eneHus cMecei (C MOMOIIBI0 MarHHUTA,

¢bunabTpOBaHUE, BBINApUBaHUE, NUCTWUIALUA, XpomaTtorpadus), MpoBeaeHUE




OYHCTKHA TIOBAPEHHOW COJM, HAOMIOJIEHUE U OINHCAaHHWE PEe3ylIbTaTOB
MPOBEACHUS OIbITA, UIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MACChl, CO3/IaHHE

MOJIEJIe MOJIEKYI (IIapOCTEePKHEBBIX )

Baxueimne MMPEACTAaBUTCIIN HCOPraHMYECCKNX BCHICCTB

2.1

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — snemMeHT M mpocToe
BelecTBo. HaxoxkmeHue Kuciopoaa B mpupoje, PU3NYecKue U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kucnopona. CriocoOs
MOJTyYeHUsI KHUCIIOpoJa B J1abopaTopud M TPOMBIIIEHHOCTH. KpyroBopor

Kuciopoa B mpupoe. O30H — alIoTporiHas MoIuduKaius KUCIopoaa

2.2

TennoBoii 3 ekt XUMUIECKON peakliiy, TEPMOXUMHYECKHUE YPaBHEHUS, IK30-
Y DHJIOTEPMHUYECKHE peakiuu. TOMIMBO: yrojib U METaH. 3arpsi3HeHUE BO3/1yXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, pPaspymieHue 0O30HOBOTO CJIOs

2.3

2.4

2.5

Bonopon — snemeHT u mpocToe BemecTBo. HaxoxkeHne Boopojia B MPUPOJIE,
¢u3nueckne MW XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CHOCOOBI MOTYYEHHUS.

Kucnorsl u conn
MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

®dusnyeckue CBOWCTBA BOJAbl. Bojga kak pactBopurelb. PacTBOpBI.
HaceiienHple 1 HeHachIIEHHbIE PacTBOPbl. PacTBOpUMOCTh BEIIECTB B BOJIE.
MaccoBasg n0as BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B IpHUpoJie M B KU3HU 4yenoBeka. Kpyrosopot
BOJIbI B IpUpO/IE. 3arpsi3HEHNE IPUPOIHBIX BoA. OXpaHa U OUYMCTKA IPUPOIHBIX

BOJ

2.6

2.7

2.8

Knaccudukanus Heopranmdeckux coeanHeHuil. Okcuasl. Knaccugukarus
OKCHJIOB: cojieoOpa3yronue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpasyrone. Homenknarypa okcuoB. ®Puszndeckue U XUMHUYECKUE

CBOMCTBA OKCHIOB. [losryyenue okcuaoB

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHkatypa ocHoBaHUH. DU3NUECKUE U XUMHUECKUE CBOMCTBA

ocHoBaHuil. [lomydyenne ocHoBaHUI

Kucnorel. Knaccudukanus xucinot. Homenkmnarypa kuciot. Ousndeckue u
XUMHUYEeCKHe cBoicTBa KHCioT. Pan aktuBHoctn MeramnoB H.H. Bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. dusndeckre M XMMHUYECKUE CBOMICTBA COJIEH.

[Tonyuyenue conen




2.10

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XUMUYECKUN SKCIIEPUMEHT: KAauyeCTBEHHOE OIpe/elieHHe COJepKaHus
KHCJIOpOAa B BO3/yXe, MOJYy4YEeHHE, cOOMpaHue, paclo3HaBaHUE M W3ydeHHE
CBOMCTB KHCIIOpO/Ia, HAOJI0IeHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U
yCJIOBHS BO3HUKHOBEHUS U TPEKpaIleHHUs TOpeHus (Toxkapa), 03HaKOMIICHHE C
oOpa3liaMid OKCHJOB M OIHCAaHWE HX CBOICTB, MOJy4YeHHE, cOOHpaHue,
pacrno3HaBaHUE M M3y4EHHUE CBOMCTB BOJOpOJa (FOpPEHME), B3aUMOJAEHCTBHE
Bogopoaa ¢ okcusioM meau(ll) (Bo3MoKHO UCTIOJIB30BaHNE BUIEOMATEPHAIIOB),
HaOmogeHne oOpas3loB BEMIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBaHUE
OCOOCHHOCTEl pacTBOPEHHUs BEUIECTB C pPa3IUYHONM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM J10JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOABI C MeTallaMd (HATPHEM U KaJbIIHEM)
(BO3MOXXHO HCIIONIb30BaHHE BHUAECOMATEPHAJTIOB), ONPEACICHHE pPAacTBOPOB
KHCIIOT M IIeNoYell ¢ IMOMOIIBI0 HHAMKATOPOB, HCCIeIOBaHUE 00pa3loB
HEOPTaHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJEHWE H3MEHEHUS
OKpPAacKM WHJIMKATOPOB B pPAcTBOpax KHUCIOT U IIeNoued, H3ydyeHUue
B3auMozeiicTBus okcuna menu(ll) ¢ pactBopoM cepHO#l KHUCIOTHI, KUCIOT C
MEeTalJlaMH,  peakuuid  HeWTpanu3aluu, MOJy4YeHHE  HEepPaCTBOPUMBIX
OCHOBAHHWH, BBITECHEHUE OJTHOTO METaJlIa APYTHUM U3 PacTBOPA COJIM, pEIICHUE
AKCIIEPUMEHTANBbHBIX 33/1au M0 Teme «BakHeiilne Kiacchl HEOpPraHMYeCKHX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHYECKas CBI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBbie TOMBITKH KiIacCU(DHUKAIUA XUMUYECKUX djemMeHToB. [loHsTHE O
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE W IICIIOYHO3EMEIbHBIE METaJLIbI,
raJloTeHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCHABI U TUAPOKCHUIbI

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHYECKHX DJIEMEHTOB
H.U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEPHOAHAs  (OPMBI
[Tepuonnueckoit cuctembl xumMuueckux dnemeHTtoB .M. MeHnneneena.
Ileproasl n rpynmnbel. OU3NYECKUA CMBICT NOPSAIKOBOTO HOMEPA, HOMEPOB

nepuoaa v rpymnIibl 3JICMEHTA

Crpoenne atoMoB. CocTaB aTOMHBIX siaep. M3otomnel. DnekTponsl. CTpoeHue

QJICKTPOHHBIX 000JI04eK aTOMOB MEPBLIX 20 XHUMHYECKHX DJIICMEHTOB




3.4

3.5

[Tepuonuueckoit cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTA MO €ro nmonoxkeHuto B [lepuoguueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAINIMYECKMX M HEMETAJUIMYECKUX CBOICTB MO TpyINIaM M TepUOaM.
3nauenue [lepuognueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB I pa3BUTHA Hayku W npaktuku. .M. MenaeneeB — y4€HbIi U

IpaKJaHUH

Xumuueckasi cBsizb. KoBasieHTHass (MOJisipHAsE ¥ HEMOJSIPHAs)) CBSA3b.

BHCKTpOOTpI/IHaTCJ'IBHOCTB XHUMHYECKHX 31eMeHTOB. MloHHas CBA3b

3.6

3.7

Crenenp okucieHnus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIHLHEIC pe€aKknu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHU. OKHUCIUTEIN U BOCCTAHOBUTEIN

XUMUYECKUN HKCIEPUMEHT: H3y4eHHE O0pa3lioB BEIECTB METAIOB U
HEMETAJIJIOB, B3aMMOJCHCTBUE T'MAPOKCUAA LMHKA C PacTBOpaMHM KHUCIOT U
LIEJIOYEH, IIPOBEACHHUE ONBITOB, HIUIIOCTPUPYIOLINX PUMEPBI OKUCIUTEIbHO-

BOCCTAaHOBUTEJbHBIX peakUuil (TrOpeHue, peakliuy pas3yioKeHUsl, COETUHEHUS)

9 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

Ilepnoauueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX di1eMeHToB J[. 1.
MengeneeBa. CrtpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KallUsl, KalbIUsl U UX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM HJIEMEHTOB B [lepnoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

1.3

CrpoeHne BemniecTBa: BUABI XMMHUYECKOM CBS3U. THUNBI KPUCTAIIIMUECKHUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTANINYECKON PEIIETKH
U BUJIa XMMHUYeCKOH cBs3u. Kitaccudukaiys 1 HOMEHKIIaTypa HeOpraHMUeCKuX
BelIeCTB (MEXIyHAapoJiHas U TpUBHAJbHAs). XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSAIIMXCA K pPasjM4HbBIM KJIaccaM HEOPraHWYECKUX COCIMHEHWIA,

reHeTUYEeCKasi CBA3b HEOPraHUYECKUX BEUIECTB
Knaccudukanus XuMU4ecKuX peakiuii Mo pa3aMyHbIM IpU3HaKaM (110 YUCITY U
COCTaBY Y4YacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeIioBoMYy 3¢deKTy, Mo

W3MEHEHHMIO CTEIIEHEH OKUCICHUS XUMUYECKUX 9JICMCHTOB, I10 06paTI/IMOCTI/I, 1o
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y4acTUIO  KaTaiuu3aTopa). OK30- M DJHIOTEPMHUYECKHE  PEaKIIHH,

TEPMOXUMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU

[Tonarue 06 oOpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX peakiusx. Ilonstue o
TOMOT'€HHBIX U F€TEPOTreHHBIX peakuusax. [[IoHaTHEe 0 XMMUYECKOM PAaBHOBECHH.
@DakTOphl, BIMAKOLIME HA CKOPOCTb XHMHMUYECKOW pEaKIUU M II0JIOKECHHUE

XUMHYCCKOI'0 paBHOBECU

1.5

1.6

1.7

2.1

OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  BJIEKTPOHHBIM  GasaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  ypaBHEHUU
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKUUI C MCIOJIB30BAaHUEM MeETOoJa

AJIEKTPOHHOTO OallaHca

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M JUCCOLMALIMU BELIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckou cBsizu. Crenenpb aucconuanvu. CuinbHbIE U C1a0ble 3JIEKTPOIUTHI.
Peakiun moHHoro oOMeHa. YciIoOBUS NMPOTEKAaHUs PeakUMid MOHHOrO oOMeHa,
IIOJIHBIE M COKpAalll€HHbIE HOHHbIE ypaBHEHUs peakuuid. CBoOICTBa KHCIOT,
OCHOBaHMH U colell B CBET€ MPEJCTABICHUM 00 3JIEKTPOIUTUYECKOM

nuccounanuu. KauecTBeHHbIE peaklinu Ha MOHBI. [loHsATHE O TUApOIIH3E coneit

XUMHUYECKUH SKCHEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHCTAJUIMYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
arMasa), CIOXHBIX BEIIECTB (XJIOpWAa HATpHs); MCCIEAOBAHUE 3aBHCUMOCTH
CKOPOCTHM XUMHYECKONW peaklud OT BO3ACUCTBUSA PA3NIUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPONPOBOAHOCTH  PacTBOPOB  BELIECTB,  Ipoliecca
JUCCOLMANY  KHCJIOT, mIejo4edl U cojeil (BO3MOXKHO HCIIOIb30BAHUE
BUJEOMATEPHUAJIOB); IPOBEACHUE OIBITOB, WUIIOCTPUPYIOIUX TMPU3HAKU
IPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHME OCa/iKa, BbIJIEICHUE ra3a,
o0pa3oBaHUe BOJIbl); OINBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIHUI (TOpeHHe, peakluu pa3jioKEHUs, COeIUHEHUs);
pacro3HaBaHHE HEOPraHMUYECKUX BEIIECTB C MTOMOIIbIO KaU€CTBEHHBIX peaKuil

Ha MOHBI; pCICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4
Hemeramier 1 ux COCINHCHUA

OOmas xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTeneHn oOKucieHus. CTpoeHue u pu3ndeckre CBOHCTBA MPOCTHIX
BEIIECTB — TaJON€HOB. XHWMHYECKHE CBOWCTBAa Ha MOpUMEPE XJopa
(B3auMoOJIeHiCTBHE C MeTallJlaMH, HEMETalllIaMH, IIeJIoYamMu). XJIOPOBOAOPO/I.

ConsiHast Kucia0Ta, XUMUYECKUE CBOMCTBA, MOJIy4YeHUe, IpuMeHeHue. JleficTBue




2.2

XJIOpa U XJOPOBOAOPOJa HA OPraHU3M 4YejoBeka. BaxkHeillme XI0puabl U UX

HaXOXJICHUE B MPUPOJIE

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENeHN okucieHus. CTpoeHne U GU3nIecKue CBONCTBA
NPOCTBIX BEIIECTB — KHCIOPOJAa W Cepbl. AJUIOTPONHBIE MOAU(DUKALUU
KUCIIOPOZa M cepbl. XMMHUYECKHE CBoOicTBa cepbl. CepoBOJOPOA, CTPOCHUE,
¢u3nueckue M XUMHUECKHe cBOiicTBa. OKCHIBI Cepbl Kak NpeICTaBUTENN
KUCIIOTHBIX OKcHoB. CepHas KHCIIOTa, (PU3NUECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak mpeacTaBUTENs Kiacca KHCIOT U crenududeckue). XUMUIecKue
peaKIuy, JeXale B OCHOBE NPOMBIIUICHHOTO CHOCO0a IMOMYYEeHUs CEPHOM
kucinoTel. [Ipumenenue. Comu CepHOM KHCIOTHI, KaUeCTBEHHAs PEaKLUMs Ha
cynbhaT-uoH. HaxoxneHue cepsl U €€ COeAMHEHUH B MpUpojae. XHUMUYECKOe
3arps3HEHUE OKPYXKAIOIIEH CpeAbl COSAMHEHUSIMH Cepbl (KHCIOTHBIC IOKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaO0TBPalICHHA

2.3

OO6mass xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIIEHUS. A30T, paCIIpOCTPaHEHHE B IPUPOJE,
dbuznueckue u XxuMudecke cBoicTra. KpyroBopor azora B npupoje. AMMUax,
ero (u3MYECKHe W XMMHUYECKHE CBOWMCTBA, MONydyeHUe W mpuMeHeHue. Comu
aMMOHHUsSA, HX (U3HYECKME W XHUMHYECKHE CBOWCTBA, TNPUMCHCHHE.
KauecTBeHHas peakuus Ha HOHbI aMMOHUS. A30THAsi KUCJIOTa, €€ MOJTy4YCHHUE,
dbuznyeckne M XMMHUYECKHE CBOMcTBa (OOIIME Kak MpeICTaBUTENs Kiacca
KUCJIOT ¥ crenuduyeckue). Vcrmonp30BaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBe MUHEPAJIbHBIX yIoOpeHuil. XUMHUECKOe 3arps3HEHHE OKpYsKarolei
Cpenbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE O/, 3arpsi3HEHUE BO3/TyXa, TOYBBI

1 BOJ0EMOB)

2.4

®ochop, annorponHsie MoauduKanuu pochopa, puandecKkue U XUMUYECKUE
cBoiictBa. Oxcun Qocdopa(V) u dochopnas xucnora, duznyeckue Hu
XUMUYECKHE CBOWCTBA, TosydeHue. lcmonp3oBanue QocdaToB B KadyecTBE

MHUHEpaJIbHBIX YA00peHHi

2.5

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnsl. OcoOeHHOCTH CTpOEHHs
aTOMOB, XapakTEpHBIE CTETNEHW OKHCICHHs. YTJIEepoll, aUIOTPOITHEIE
MOIUGUKAIMM, PACIpPOCTpaHEHWE B MpuUpoje, (u3nyeckhe U XUMHYECKHE
cBoiicTBa. Ancopoums. KpyroBoport yriepoaa B mpupoae. OKCUIbI yriaeposa, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBa, JEHCTBHE HAa JKUBBIE OpPraHHU3MBI,

MOJIYYCHHUE U IPUMCHCHHUC. OKOJIOTUYECKHE HpO6J’IeMLI, CBs3aHHBIE C OKCHUJOM




yraepona(lV); rumore3a T00aNBHOTO TMOTEIJICHUS KIWMAaTa; MapHUKOBBIN
addekt. YrompHas KUCIOTA U € CONU, UX (PU3NIecKre U XHMHYECKHUEe CBOWCTBA,
NoJydeHHe | npuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH U CEITbCKOM

X03sHCcTBE

2.6

[TepBoHavabHBIC MOHATHS 00 OPTaHMYECKHX BEHIECTBAX KaK O COCAMHEHUSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, AalleTHJICH, 3TaHOJ, JIHMIEPUH, YKCyCHas
kuciora). X coctaB u xummueckoe cTtpoeHue. [loHsaTne o OHOIOTHYECKH
BaXHBIX BEII[ECTBAX: )KHUPaX, OEIKaxX, yIrIIeBOJaX — U UX POJIU B KHU3HU YEIIOBEKA.

MaTCpI/IaJ'IBHOC CAUHCTBO OPraHNYCCKHUX U HECOPTaHNYCCKUX COGI[I/IHGHI/II‘/'I

2.7

2.8

KpemHuuii, ero ¢pusnveckne 1 XUMHYECKHE CBOMCTBA, TOJTy4YEHHE H IPUMCHEHUE.
CoenuaeHus kpemHust B mpupoge. OOmme mpencraBicHuss 00 OKCHIE
kpemuus(1V) u kpemuueBoii kucnore. CUIUKAThI, UX HCIOIb30BAaHUE B OBITY,
MEIWIIMHE, TPOMBIIIICHHOCTH. BaXHEHWIINE CTPOUTEIBHBIC MaTepHaIbL:
KepaMHuKa, CTEKJIO, IEMEHT, OeTOH, jxene300eToH. [Ipobiembr Ge3o0macHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGILHCBHOﬁ KHU3HU

XVUMUYECKUN HKCHEPUMEHT: H3y4eHHE 00pa3lloB HEOPIaHWYECKUX BEIIECTB,
CBOWCTB COJITHOW KHCJIOTBI; IPOBEJICHHE KAUeCTBEHHBIX PEaKIUil Ha XJIOpU[-
MOHbl M HaONIIOJICHWE NPU3HAKOB MX IPOTEKAHUS; OIBITHI, OTPAYKAIOLIUE
¢u3nyecKkrue 1 XMMUYECKHE CBOMCTBA TaJIOI€HOB U UX COCIMHEHHH (BO3MOKHO
MCIIOJIb30BaHUE BMJIEOMATEPHANIOB); O3HAKOMJIEHHE C 00Opa3liaMu XJIOPHIIOB
(raloreHu10B); O3HAKOMJIEHHME C oOpa3laMu cepbl U €€ COelMHEHHSIMHU
(BO3MOXHO  HCIIOJIB30BAaHME BHJIEOMATEPUATIOB); HAOIOJIEHHUE TIpoliecca
o0yrIMBaHUs caxapa IMoJ JAeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHON KHUCIOTHI,
U3Y4YE€HHE XUMHUYECKHX CBONCTB pa30aBIIEHHOM CEpHOIN KHUCIOTHI, IPOBEIECHNE
KaueCTBEHHOW peaklMu Ha CcyiabdaT-doH U HaO/Io/JeHHEe TMpu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3NUYECKUMHU CBOMCTBAMHU a30Ta, hocdopa u ux
coeIMHEHUN (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHANIOB), oOOpa3LaMu
a30THBIX U (OoCPOpHBIX y0OpeHUHt; mosryuyeHue, coOupaHue, paclio3HaBaHue U
U3y4YEeHHE CBOWCTB aMMHaKka; MPOBEJACHHE KAYECTBEHHBIX DPEaKIMi Ha HOH
aMMOHUST W ¢ochaT-MOH M HM3yYEHHE MPU3HAKOB HUX IPOTEKaHUs,
B3aMMOJICIICTBHE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MENbI0 (BO3MOXKHO
UCMOJIb30BaHUE BUAECOMATEPUATIOB); H3YUYEHHE MOJENeH KPUCTAUIMYECKUX
peméTok anmasa, rpadura, QyiepeHa; 03HaKOMIIEHHUE C TTPOIIECCOM aICOPOITHT
pPacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM U yCTPONWCTBOM MPOTHBOTa3a;

HoJTy4eHue, COOMpaHue, paclio3HaBaHUE M H3y4EeHHE CBOWCTB YIIICKHCIIOTO rasa;




3.1

3.2

MPOBEJICHNE KaYECTBEHHBIX PEAKIINil Ha KapOOHAT- U CUIIMKAT-UOHBI U U3Y4YEHHE
IPU3HAKOB HX MPOTEKAaHUs; O3HAKOMJIEHHE C MPOAYKIMEW CHIMKATHON
MIPOMBIIIICHHOCTH; PEellIeHUE HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baknelinme

HEMCTAJJIbI U UX COCOAUHCHU S
Mertamisl 1 uX COCAUHCHUA

OO0m1as xapakTepUCTUKAa XUMUYECKUX 2JIEMEHTOB — METAJNIOB HA OCHOBAHUU UX
noioxxkeHuss B Ilepuoandeckoir cucrteMe XuMHUuecKux siaemeHToB J[.U.
MenneneeBa u crpoerusi aroMoB. CTpoeHHe MeTauioB. MeTauinyeckast CBsI3b U
MEeTaJUTMYecKasi KpHUCTAUIMYECKas pemeTka. IJICKTPOXUMHYCCKUN  Psif

HaIIpSHKEHUN METaJlIOB

Ou3nyuecKkne U XUMUYECKHE CBOMCTBA MeTauioB. O0mue crnocoObl MOTydeHHS
MeTasuioB. [IoHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTanb, YyTI'yH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHUE B

6I>ITy H IIPOMBIIIJICHHOCTH

3.3

3.4

3.5

[Ilenouynsle MeTaybl: nonoxeHue B llepuonnueckoil cucreMe XMMHUYECKHUX
anemenToB J[.M. MenzeneeBa; cTpoeHHE UX aTOMOB; HaXOXJ/IEHUE B MPHUPOJIE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpUMepe HaTpus U Kaius). OKcusl 1
THJIPOKCUIBl HaTpus M Kamus. [IpuMeHeHHe ILEeNOYHBIX METalioB U MX

COEIMHEHUI

[[lenoyHo3eMenbHbIE  METAJJIBI MarHuii W KajdblUMi: TIOJOKEHHE B
IIepuoanueckoit cucteMe xuMuueckux aemeHToB .M. Menneneesa; crpoenue
X aTOMOB; HaxoXkaeHue B mpuponae. PU3MYeCKUe U XMMHYECKHE CBOMCTBA
MarHusi U Kanplius. BakHeillme coeAWMHEHHsS Kanblus (OKCUMA, THAPOKCHI,

conn). XKEcTkocTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUs

Amomunuii: nonoxenue B Ilepuoguueckoil cucreMe XUMHUYECKHX JJIEMEHTOB
JA.W. Menneneesa; CTpoeHUE aroMa; HaxOxaAcHWE B npupoze. Pusnueckue u
XUMHUYECKHUE CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA M TUAPOKCH/IA

AJIFOMUHHA

3.6

3.7

Kenezo: nonoxxenue B [lepuoanueckoii cucteme xuMuyeckux siaementon J1.1.
MeHnneneeBa; CTpPOCHME aTOMa; HaxoxaeHue B mnpupojge. dusnueckue u
XUMHUYECKHE CBOMCTBa kene3a. OKCcHUIbl, THAPOKCHIBI U comu >kene3a(ll) u

xene3a(lll), mx cocras, cBOMCTBA U TTOTyICHUE
XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IlaMi METaJUIOB U CIUIABOB,

nx (bI/IBI/I‘-IeCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC PE3YJIbTATOB KOPPO3HMU MCTAJIJIIOB

(BO3MOXKHO WCIIOJIh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH




B3aMMOJICHCTBYS OKCUIA KAbIIHS M HATPUSI C BOAOH (BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); HCCIIEIOBAHNE CBOMCTB KECTKOM BOJBL; MPOLECCA TOPEHUS
xKenesa B KucCIopoje (BO3MOXKHO —HCIOJb30BaHHE BHAEOMATEpUAIIOB);
MPU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX pEaKIUi Ha MOHBI (MarHus, KabIus,
amroMunwus, uHKa, sxeneza(ll) u xenesa(lll), mequ(ll); Habmronenne u onucanue
MPOIIECCOB OKpAIIMBAHWS TUIAMEHU HWOHAMH HATpUs, Kalus W KaJbIUsd
(BO3MOXKHO HCITIOJIb30BAaHHUE BUEOMATEPHAJIOB); HCCIeI0BaHUE aM(pPOTEPHBIX
CBOWCTB THUIPOKCHIA QIIOMHHHS © THUAPOKCHIA IMHKA; pPEIICHUE

OKCIICPUMCEHTAJIBHBIX 3a4a4 110 TEME «BakHene MeTaiIbl 1 UX COCOAUHECHUA»

XUMHUSA U OKpY>Karollas cpena

4.1

4.2

Hosrle MaTr€purajibl U TEXHOJIOTHH. BeH_IeCTBa U MaT€puajibl B HOBCGHHeBHOﬁ
JKU3HH YeJIoBeKa. XUMUS U 300pPOBLE. be3omacHoe McIoabp30BaHNE BEIISCTB U
XUMHNYCCKUX peaKI_II/Iﬁ B 6HTy. HepBaﬂ nmoMompb Ipu XUMHYCCKHUX OXKOIraX H

OTpPaBJIEHUSX

OCHOBBI ~ DJKOJIOTMUECKON  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUe
okpyxatomiet cpensl I1JIK. Ponb Xxumun B pelieHMH 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKU YITIEBOAOPOAOB (Yrojib, HPUPOIHBIA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKH, HUX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XVUMUYECKUH SKCIIEPUMEHT: U3YUYE€HHE 00pa3lioB MaTepUaoB (CTEKIIO, CIIaBbl

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHNsi HA OCHOBE
o1rocC

1

[Ipencrapnenue:

11

1.2

0 TMO3HABAEMOCTHU SIBJICHUM MPHUPOAbI, TOHUMaHHE OOBEKTUBHOM
3HQUUMOCTH  OCHOB  XMMHYECKOM Hayku Kak  oOjactu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KyIbTyphl U
MPAKTUYECKOW  JEATEIbHOCTM  YEJOBEKa B YCIIOBHSX
COBPEMEHHOr0 OOIIecTBa; IMOHUMAHUE MecTa XUMHH Cpeau

APYrux €CTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOJaX MO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
U TCOPETUYCCKUX MCETOJAAX HCCICHOBAHHA BCUICCTB U HU3YUCHUA
XUMHUYCCKUX peaKHI/If/'I; YMCHHEC HCIIOJb30BATh MOACIW JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 chepax mnpodeccHOHATBHON MAEATENbHOCTH, CBSI3aHHBIX C
XUMUEH U COBPECMCHHBIMU TCXHOJIOTHAMH, OCHOBAHHBIMH Ha
JOCTH)KEHUSIX XMMUYECKOM HayKH, 4TO MO3BOJUT 0OydYaroUIMMcs
paccMaTpuBaTh  XMUMHIO  Kak  cdepy cBoedl  Oymymieit
npodecCHOHATIBLHOM 1eATEILHOCTH U CAETIaTh 0CO3HAHHBII BHIOOD
XUMHUH KaK IpoUIbHOIO IpeaMeTa MpHU Mepexo]e Ha YpOBEHb

cpenHero o0rero oopa3oBaHus

Branenue cucreMoil XMMHUYECKMX 3HAHUN M YMEHHE NPHUMEHSTh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEMIIIE XUMHYECKHE TTOHATHS: XMMHYECKMI DJIEMEHT, aToOM,
MOJIEKYJIa, BEMIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OTHOPOTHAS
Y HEOJHOPOJIHASI CMECh, OTHOCUTEIIbHBIE ATOMHAsI U MOJIEKYJISIpHAS
MAacChI, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJIIPHBINA
00BEM, OKCHI, KHCIOTa, OCHOBAHHE, COJb (CPEIHS), XUMUYECKast
pEaKIusi, PeaKiuu COSAMHCHHMSI, PEaKIIMU PA3JIOKECHUS, PEaKIINH

3aMCIICHUS, PCAKIINN O6MCH8., TEIJI0BOM 3(I)(I)CKT pCakuunu, 5K30- U




2.2

2.3

SHIAOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBAs J0JISI XUMUYECKOTO
JJIEMEHTA B COEAUHEHHWH, MaccoBas JOJS M MPOLEHTHas
KOHIIGHTpalMsI BEIIECTBA B PAcTBOPE, SIAPO aTOMa, JIEKTPOHHBIN
CIIOM aToMa, aToMHasi OpOWTallb, paJlyC aToMa, BaJCHTHOCTH,
CTEIEHb OKUCIICHUS, XUMHUUYECKasl CBSI3b, JJIEKTPOOTPUIIATEIIbHOCTD,
MOJISIPHAsI W HENOJSIpHAs KOBAJICHTHAas CBS3b, WOHHAs CBS3b,
METaJTUYeCKasl CBS3b, KPUCTAUIMYECKas pemérka (aToMHasd,
WMOHHAsI, METAJUIMYeCKas, MOJEKYJspHas), MOH, KaTHUOH, aHUOH,
AIIEKTPOJIUT U HEIJIEKTPOJIUT, AICKTPOJUTUYECKAS] JUCCOLIMAIIMS,
peaKkMu HOHHOTO OOMEHa, OKHCIUTEIhbHO-BOCCTAHOBUTEIIHLHBIC
peaKiMy, OKHUCIUTEIb U  BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHHE, ANEKTPOJIN3,  XHUMHYECKOE  pPaBHOBECHE,
oOpaTMble W HEOOpAaTUMBIC PEaKIUH, CKOPOCTh XHMHYECKOM
peakumu, kataimsartop, [I/IK, koppo3us metauios, CriiaBbl
OCHOBOIIOJIArarolne 3aKOHbl XMMHH: 3aKOH COXPAHEHHSI MacChl,
nepuoauueckuit 3akon [[.M. MenneneeBa, 3aKOH MOCTOSHCTBA
cOCTaBa, 3aKOH ABOraapo

TEOPUU  XHMHUHU: AaTOMHO-MOJICKYJIIpHAsE  TEOpuUs, TEOpusd

BHGKTpOHHTH‘IeCKOﬁ Jucconrannmn

Bnangenue ocHoBamMu XHUMHYCCKOHN I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

3.1

YMCHHUEC TIPaBUJIIbHO HMCIOJb30BATh M3YUCHHLIC BCIICCTBA U
MaTepHaisbl (B TOM YHCIIe MUHEpaJbHbIe yI0OpEeHHUs, METaIIbl U
CIUIaBbl, HPOAYKTHI NEepepabOTKW MNPUPOAHBIX HCTOYHHUKOB
yIIeBOAOPOAOB (YIJis, MHPUPOJHOrO Tras3a, He(pTH) B OBITY,
CEIIbCKOM XO3SHCTBE, Ha MPOU3BOJACTBE M IMOHMMAaHUE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB JUIsI OpraHM3Ma YeJOBEKa; yMEHHE
MMPOrHO3NPOBATH BIMAHHUEC BCUICCTB U XUMHUUYCCKUX IMPONECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOLIYIO IPUPOJHYIO CPERY

3.2

3.3

YMEHHME UHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSIMH JPYTUX
y4eOHBIX MPEIMETOB

HaJIM4ue OmblTa paboThl €  Pa3IMYHBIMU  MCTOYHHKAMH
uHpOpMallMM 1O XHUMHUHU (HaydyHas W Hay4YHO-TIOMYJIsIpHAs

JUTepaTypa, cJIoBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)




yMeHHEe O0BEKTUBHO OIICHMBATh MH(MOPMAIIMIO O BEIIECTBAaX, MX

3.4 NPEeBpaIICHUSIX M TMPAKTUYECKOM TPUMEHEHWH U  YMEHHE
HCIIOJIB30BaTh €€ I pelieHusl yueOHO-TI03HABaTEIbHbIX 3a/1a4
Brnanenne ocHoBaMH MOHATHIHOTO anmapara U CHMBOJHUYECKOTO

A S3bIKA XUMHU JUISI COCTAaBJICHHUS (OPMYT HEOPTaHHMYECKHX
BCIIIECTB, YpPaBHEHWH XHWMHUYECKHX pEaKIMii; OCHOBaMHU
xumudeckoit Homenkiatypsl (IUPAC u tpuBHnanbHOiR)
VYMmenue  OOBSCHATHL  CBf3b  IIOJIOJKEHHMS  JJIEMEHTA B
[Tepuonnueckoid cuUcTeMe C YHCIOBBIMH XapaKTEPUCTUKAMU

. CTPOCHHS aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsia sapa,
o0IIee YMCI0 DJIEKTPOHOB), pacHpeiesieHHeM 3JIEKTPOHOB IO
SHEPreTHYSCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX TIEPUOIOB, KaJH
Y KaJbIus
[IpeacraBnenre O MEPUOAUYECKON 3aBUCHUMOCTH  CBOWMCTB
XUMHYECKHUX 3JIEMEHTOB (pammyc aToMa,

5 ANEKTPOOTPHUIIATEIIBHOCTD), MPOCTBIX M CIIOXHBIX BEIIECTB OT
MOJIOKEHUsI 3JeMeHTOB B Ilepuoanueckoil cucteme (B MabIxX
nepuofax M IJIABHBIX MOJTPYIIAX) U JIEKTPOHHOTO CTPOCHUS
aToMma

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYECKHE DJIEMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpenesnsiTh:

8.1 BAJICHTHOCTh M CTCIEHb OKHMCIICHUS XHUMHUYECKHUX DIIEMCHTOB,

' 3apsi] HOHA

8.9 BUJI XMMHYECKON CBS3M U THUI KPUCTAITUYECKOU CTPYKTYpPHI B

' COCIUHEHMSIX

8.3 XapakTep Cpeasl B BOJHBIX pPAcTBOpax BemIeCTB (KUCIIOT,

' OCHOBaHUI)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBarh (pU3nUecKkre U XHMHUUECKHUE CBOMCTBA:




MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, anamas,

9.1 KpeMHUuH, a3oT, docdop, cepa, XJIop, HATPHM, KA, MarHuu,
KaJIBIIMH, aJTIOMHHHH, JKEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOAOPOJ, OKCUABI M THIPOKCHJIBI
9.2 metamioB I-11A rpynn, amomunus, meau (1), muaka, sxenesa (1l u
' I11), okcuner yrnepona (11 u 1V), xpemuus (1V), azorta u dhocdopa
('u V), cepsr (IV u VI), ceparcras, cepHas, a30THCTas1, a30THas,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W XapaKTepPH30BaTh CBOWCTBA BEIIECTB B
93 3aBUCUMOCTH OT MX COCTaBa M CTPOCHHUsI, IPUMEHEHHUE BEIIECTB B
' 3aBHCHMOCTH OT WX CBOHCTB, BO3MOXXHOCTh IPOTCKaHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
" YMeHHe COCTaBIAThH MOJEKYJISpHbIE KM HWOHHBIE YPaBHEHHS
peakuuii, B TOM YHCIIE:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YYEHHBIX KIIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
10.4 MOJITBEPIKIAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YPaBHCHHUSM XUMHYCCKHX DPEAKIMA W HAXOJHUTHh KOJHMYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAay4yHOTO TO3HaHWs (HaOIolIeHue,
191 U3MEpEeHUe, HSKCIEPUMEHT, MOJICIHPOBAHUE) TP H3YICHHH
' BEIIECTB M XUMHYECKHX SBJICHHI;, yMEeHHE C(HOpPMYIHpPOBAThH
POOJIEMY | MTPEIIOKUTE TYTH €€ peIICHUS
152 Oe30macHOil pabOThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMUYECKOM

MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM




12.3

13

mpaBujaMu  Oe30macHOro  OOpalleHus € BEIHIeCTBaMHU,
UCIIOJIb3YEMBIMU B MIOBCETHEBHOM JKU3HHU, MTPABUIIAMU MTOBEICHUS
B IeNsAX cOepexeHusl 3I0pOBbS M OKpYXKAloIIed MpUPOTHOM
cpenbl; MOHUMaHUe Bpeaa (OMacHOCTH) BO3JCHCTBUS HA KUBbBIC
OpraHU3MBbl OIpEe/IeIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3HCﬁCTBHﬂ

Hamune MPAKTUYCCKUX HAaBBIKOB IJTaHUPOBAHUA u

OCYHIECTBJIICHUA CICAYIOINX XUMUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

13.3

13.4

W3y4YeHHEe M OmNHCcaHue (PUIUYECKHUX CBOWMCTB  BEIIECTB;
O3HAKOMJICHHUE C (1)I/ISI/I‘-IGCKI/IMI/I U XUMHUYCCKUMU SBJIICHUAMU,
OIMBITHI, WUIKOCTPUPYIOLUIUE MPU3HAKU MPOTEKAHUS XUMHYECKHX
peakuui

U3Yy4YEHHE CIIOCOO0B pa3ziesieHus: cMeceit

MMOJIYYCHHUEC KHCJIOpOda W U3YYCHHUEC CTo CBOﬁCTB; IMOJIy4YCHUC
BOOOpPOJa U U3YUCHHUC €TO CBOﬁCTB; MMOJIYYCHHC YTJICKHUCIIOIO ra3a
U U3Yy4YCHUC €TI0 CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U HU3YUCHUC CTO

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM JOJIEH

paCTBOpéHHOFO BCIICCTBA

13.5

NpPUMEHEHHEe  WHAMKATOpPOB  (TakMyca, METHIIOpaHXka M|
dbeHondTanenHa) s ONpeAeIICHHs XapaKTepa Cpeibl B pacCTBOpax

KHCJIOT U HIeI04eit

13.6

WCCIIC/IOBAHUE U OIMCaHUE CBOMCTB HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX ~ KJIACCOB; M3YYEHHE B3aMMOJICHUCTBUS KHCIOT C
MeTalIaMHy, OKCHUIaMU METaJIIOB, PacTBOPUMBIMU u
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMH; NOJTy4yeHue
HEpPacTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO MeTajia
JIpYTMM M3 pacTBOpa COJIM; UCCIEeJ0oBaHHE aM(OTEPHBIX CBOMCTB

TUAPOKCUIOB aJITFOMUHUSA U TUHKA

13.7

13.8

PCHICHUC OSKCICPUMCHTAJIBHBIX 3aJlady 110 TEMaM: «OCHOBHEIC
KJIaCCbl HCOPraHUYCCKUX COC}IHHCHHﬁ»; ((3J'I€KTPO.]'H/ITI/I‘—ICCK3${
JAUCCOLIM AL, «BaxHeiue HEMETalIbl U HX COCOUHCHUA»,

«BakHelnme MeTayuibl U UX COCTUHEHUS))

XAMHUYCCKUEC  OSKCIICPUMCHTBI, HIUJIFOCTPHUPYIOIIUC  TIPU3HAKHU

MMPOTCKAHUA peaKuHﬁ HOHHOT'O 06MeHa; KauC€CTBCHHBIC PCAKIIUU




14

141

14.2

Ha NPUCYTCTBYIOIIME B BOJHBIX pAcTBOpax HOHBI: XJIOPHI-,
Opomua-, momua-, cynbdar-, ¢ocdar-, kKapOoHaT-, CHIUKAT-
AQHHMOHBI, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MAaTHUS, KaJIbLIU,

aTIOMUHMS, Kene3a (2+) u xene3a (3+), menu (2-+), UHKA
YmMmeHue:

NPEICTaBIATh PE3YAbTAThl JKCIEPUMEHTa B (OpPME BBIBOJOB,
JI0Ka3aTeIbCTB, rpa)uKoOB U TAOJIUIl M BBIABIATH IMIIUPHUECKUE

3aKOHOMEPHOCTHU

YCTAQHABIMBATh  CBSI3M  MEXKIY pEalbHO  HaOII0JaeMbIMH
XUMUYECKUMH SBICHUAMU U IMPOLECCAMU, IPOUCXOLAILMMH B
MaKpo- W MHKPOMHpE, OOBACHATh MNPHYUHBI MHOTO000pa3us

BCIIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHus: cMecei

1.2

13

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.

CreneHb OKHCICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 70151 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
@u3NYECKUe U XUMMUYECKUE SBJIICHUS. XUMUYECKash peaklUus U €€ MPU3HAKHU.

3aKOH COXpAaHEHHS MACChI BEILIECTB. XUMUYECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX SJIEMEHTOB

J.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICT MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TepBhIX 20 XHMHYECKUX DJIEMEHTOB

[Tepuonnueckoint cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOIOB, Kajius, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COEIUHEHHUHA B
COOTBETCTBHHU C TOJOXKEHHEM »3JieMeHTOB B Ilepumoamdeckoil cucreme u

CTPOCHUCM HUX AaTOMOB

3.1

CtpoeHue BemecTa

Xumudeckasi cBsizb. KoBasieHTHass (TOJisApHAsET MW HETMOJSIpPHAs) CBS3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammMueckux pemeéTrok (aToMHas, HOHHAs, MeTalIn4yecKas),
3aBUCUMOCTBb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMUYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCIMHCHUS. Mertamisl ¥ UX COCIUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIc) u
HecoJieoOpa3yroIne; OCHOBaHWUN (IMIENOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KHCJIOT (KUCIIOpOJICONIEpkKAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJI0pa, KUCIOpOo/ia, Cephl, a30Ta, Gocdopa, yrieponaa, KpeMHHU

4.3

4.4

dusnyeckue U XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlid, Marduia U KaJblHsA, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

dusnuecknue 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOPOaa, CCPOBOAOPOAA, aMMHAKA

4.5

du3nUeCKUe U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamwioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
THJIPOKCUOB aJIOMHHHUA, Kene3a, IMHKa). [losyuyeHuMe OCHOBaHUN U
aM(pOTEpHBIX THIPOKCH]IOB

OO0mue XMMUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HochHOpHO, KpeMHUEBON, YyrodbHOH. OcoObie
XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucmor

OO6mme xuMHIECKre CBOMCTBa cpenHux coiier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHWE BOAOPOJA, KHUCIOPOAa, aMMHaKa,

YIJICKUCIIOro ra3a B J'Ia60paTOpI/II/I

411

HonyquI/Ie aMMMakKa, CCpHOﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3IMYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ dekr XUMHUYECKOH peakluu, TEPMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIC peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMS M BOCCTAaHOBJICHHS.  DJIGKTPOHHBIM  OanaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHON PeaKiinu

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HedeKTPoJuThl. CUIbHBIC U c1abble AMEKTPOIuThl. CTeNeHb TUCCOIAIuN
Peakiiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEAKIUid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyKaromasa cpelia

6.1

BemectBa u Marepuansl B IOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX pEaklUUi B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKarolel cpefbl (KUCIOTHBIE —JOXKH,
3arpsi3HEHUE TOYBBI, BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHUS
[IpenenpHas momyctumasi kouuneHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTUYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,

PaspymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, Gpocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIaBOB (CTaJlb, YYT'YH, IIOpAJIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH MX coequHeHuH. [IoHsATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UHU

[IpupoaHble HMCTOYHUKH YTIEBOJOPONOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COEIUHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHast KUCII0Ta).
[ToHsTHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YTIeBOAaX — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢popMysaM XUMHYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 110 XUMHUYECKUM YPaBHCHHAM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-ii kiacc: 6a30Bbii ypoBeHb: yueOHuk / ['abpuensn O. C., OctpoyMoB
N.T., CnagkoB C. A. AknuonepHoe obmiectBo «M3narensctBo «lIpocBemienne»
» Xumusi: 9-if kimacc: 6a30Bbii ypoBeHb: yueonuk/ ["abpuensa O. C., OctpoymoB
N.T., CnagkoB C. A. AknunonepsHoe obmiectBo «M3narensctBo «lIpocBemienne»
» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe 0011eCTBO
«M3narensctBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

["abpuensn O. C., Bockoboiinukosa H. I1., SurykoBa A. B. HactonbHas kHura
yunTens. Xumusl. 8 KiI.: MeTtoauueckoe nocodue

["abpuensn O. C., Amykosa A. B. Terpaap aisa 1ab0paTOPHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiace»
["abpuensn, O. C. Meroauueckoe nocobue k yueonuky O. C. 'aGpuensina
«Xumusy». 8 xkimace / O. C. I'abpuensa. — M. : Jlpoda

["abpuensn, O. C. Meroaunueckoe nmocodue k yueonuky O. C. 'aGpuensna
«Xumust». 9 xknace / O. C. T'abpuensa. — M. : [Ipoda

Xumus : TexHosuorudeckue kaptel K yueonuky O. C. I'abpuensna «Xumus. 8
KJ1acc» : Metonuueckoe nocodue / JI. 1. AcanoBa. — M. : lpoda

Xumus : TexHosorunyeckue kaptol kK yueouuky O. C. 'abpuensna «Xumus. 9

KJ1accy» : Metoaudeckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda



Xumwsi. 8 ki1.: KoHTposibHBIE U TPOBEpOUYHBIE paboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u
ap. - M.: Jlpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

bu6moreka IJOK

https://edsoo0.ru/wp-

content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-

%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-

%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%38C.-

%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86

%D0%B8%D1%8F-

%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD

%D0%B8%D0%B9-%D0%A4%D0%93%D0%IE%D0%AL-

%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B

3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-

%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0

%D0%BD%D0%B8%D1%8F.-

%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5

%D1%81%D0%BA%D0%BE%D0%B5-

%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-



https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F-%D0%B1%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9-%D1%83%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C.-%D0%A0%D0%B5%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%A4%D0%93%D0%9E%D0%A1-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE-%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.-%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5-%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F.pdf
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