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AHHOTALMA K PABOYEN MPOTPAMME
no npegmety «Xumma. ba3osbi ypoBeHb»» ans 5-9 knaccos

HopmaTtueHas ocHoBa pa3paboTKku nporpammbl
Paboyas nporpamma cocTaB/ieHa Ha OCHOBE:

— @epepanbHoro 3akoHa ot 29 gekabps 2012 r. Ne 273-d3 «O6 ob6pa3oBaHMK B
Poccuinckon deaepaummn».

— ®epepanbHoOro 3akoHa ot 24 ntona 1998 r. No 124-d3 «O6 0CHOBHbIX rapaHTMAX
npaB pebeHKa B Poccuiickoin Pepepaymmn».

— depepanbHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOro CTaHAAPTa OCHOBHOTO
obuwero obpasoBaHua (aanee — ProC 000), yTeepKaeHHOro Mpukasom
MwuHucTepcTBa npocBeleHmsa Poccumckon Pepepaumm ot 31 maa 2021 r. No 287.

— npuKasa MuHuctepctea npocseweHna Poccuiickomn degepaumm ot 18.07.2022
Ne 568 «O BHeceHnn nsmeHeHun B peaepasbHbI rocyJapCTBEHHbIN
obpa3oBaTeNbHbI CTaHAAPT OCHOBHOIO 06LW,ero 06pasoBaHmA, yTBEPKAEHHbIN
npukaszom MuHucTepcTBa npoceeweHua Poccumckon degepaumnm ot 31 mana 2021
r. Ne 287» (3apeructpmposaH MuHtoctom Poccumn 17.08.2022 Ne 69675),

— GepepanbHoM obpa3oBaTe/IbHOM NPOrpamMmbl OCHOBHOIO 06uero o6pa3oBaHmA
(nanee — ®0MN O0O0), yTBEPKAEHHOM NPUKa3zom MUHMUCTEPCTBA NPOCBELLEHNSA
Poccuiickon ®epepaunm ot 18 maa 2023 r. Ne 370.

Llenb peanusaumm nporpammbl

Lenamum nU3ydyeHna XxuMmmm no nporpammam OCHOBHOIoO o6|.|.|,ero O6pa3OBaHVIFI
ABNAKOTCA:

— dopMMpOBaHNE UHTENNEKTYA/IbHO PA3BUTOM IMYHOCTM, FOTOBOM K
camoobpa3oBaHUIO, COTPYAHNYECTBY, CAMOCTOATENIBHOMY NMPUHATUIO PELUEHUN,
CNocobHOM aAanTMPOBATLCA K ObICTPO MEHAIOLLMMCA YCNOBUAM KU3HU;

— HanpaBNeHHOCTb 06YyYeHUA Ha cUCTEMATMUYECKOoe NpuobLLeHne obydatowmxea K
CaMOCTOSITeNIbHOM NO3HABaTENIbHOM AeATENbHOCTU, HAy4YHbIM METOAAM MO3HAHMA,
bopMUPYIOLLLUM MOTMBALIUIO U Pa3BUTME CNOCOOHOCTEN K XUMUN;



— obecneyeHne ycnoBmin, CNOCOBCTBYOWMX NPUobpeTeHnto obyyatowmmmca
onbITa pa3Hoobpa3HOM AeATeNbHOCTU, MO3HAHUA M CAMOMNO3HAHMSA, KNHOYEBDIX
HaBbIKOB (K/Il04EBbIX KOMMNETEHLMI), UMEIOLLNX YHUBEPCA/IbHOE 3HAYeHMe aNs
Pa3/INYHbIX BUAOB AEATENbHOCTY;

— dopmmpoBaHue obuein GyHKLMOHANbHOM U eCTECTBEHHO-HAY4YHOM
rPaMOTHOCTU, B TOM YMUC/IE YMEHUN OOBACHATL M OLLEHUBATb ABNEHUSA
OKPYKAIOLLETO MMPA, UCNONb3YA 3HAHMA U ONbIT, NONYYEHHbIE NPU U3YYEHUU
XMMUKN, NPUMEHATb UX NPU peweHnn npobaem B NOBCEAHEBHOM KMU3HU U
TPYA0BOWN AE€ATENIbHOCTU;

CpoK peanusauuu nporpammbl: 2 roga

Konnuyectso 4acos gna peanmsaunm nporpammol: Obuiee 4nCao 4acos,
OTBEAEHHbIX ANA N3YYEHUA XMMUKN HA YPOBHE OCHOBHOTO 0bLiero obpasoBaHus,
cocTaBnAaeT 136 yacoB: B 8 Knacce — 68 yacoB (2 yaca B Hegento), B 9 Knacce — 68
yacos (2 yaca B Hegento). Ana obyyatowwmxca 9 Knacca nporpamma byaet
peanunsosaHa ¢ 01.09.2024 ropa.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yJbTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl pabodeil mporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUY MPENoAaBaHusl y4eOHOTO mpeamMera « XuMHUsHy
B 00pa3oBaTeNibHBIX opranu3anusax Poccuiickoit denepanmu.

[Iporpamma 1Mo XuMmuU Oa€T TPEACTaBICHHE O LEJAX, OOIIed CTpaTeruu
oOyuyeHusl, BOCIUTAHUS M PaA3BUTHUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera,  yCTaHaBIMBAaeT — 00s3aTENIbHOE  MPEIMETHOE coJlep KaHue,
npeIycMaTpUBaeT paclpeiielieHne ero Mo KiaccaM M CTPYKTYpUPOBAaHUE IO
pazzenaM M TeMaM MPOrpaMMbl 10 XMMHH, OMNPENESeT KOJIWYECTBEHHBIE U
KauyeCTBCHHBIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCNIEOBATEIbHOCTh  M3YYEHHS] XHUMHM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX



OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaeNseT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuyu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOITETO 00pa3oBaHMs, a TaKke TPeOOBaHMIA K
pe3yibTaTamM 00y4YeHUsI XMMUU Ha YPOBHE LieJIeH U3y4eHUs IPeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaroumerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHUS.

3HaHWE XWMHH CIY>)KUT OCHOBOH Juisi (OPMHUPOBAHUS MHPOBO33PCHUS
oOy4aronierocsi, €ro MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib urparot GopMHpyeMble XHMHEH NpPEICTaBICHUs O B3aUMOIIPEBPAIICHUIX
PHEPrUud M 00 HBOJIIOIUHU BEHIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yueHne Xumuu:

CIIOCOOCTBYET  peaiM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOW y4yeOHOW  JeATENbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rPaMOTHOCTH 00YJarOIINXCs;

criocoOCcTBYyeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B SKOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEeU(pUKON
collepKaHUsi  y4eOHOTO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormuecKu
aJIanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha OMPEeIEHHOM dTare eé
pPa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIlIer0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI TEPBOHAYAIBHBIX TOHATHUM XUMHUU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxoja k e€ uszydeHuro. CojepKaHHUe CKIIQJbIBACTCS W3 CHUCTEMBbI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0e 53TH CHUCTEMBI CTPYKTYpPHO OPTaHU30BaHbI TIO TMPUHIIUAITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4YEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TIpEeACTaBICHUM 00 JICKTPOJMTHUYECKON JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PacCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKU
MIOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJICIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHIS (GYHKIUA OOBSICHEHHS] W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH IMPAKTUUECKOIO0 MPUMEHEHHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH CIOCOOCTBYeT  (POpPMHPOBAHHIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HaHUsA B Hayke. M3ydeHHEe XUMHMHU TMPOUCXOJIUT C MHPUBJICYECHHUEM
3HAHUW U3 paHee M3YYEHHBIX YYCOHBIX NpeAMeToB: «OKpyXKalomui MHpY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeSITEILHOCTH YEJIOBEKAa M KaK OJHOI0 W3 KOMIIOHEHTOB MHMPOBOHN KYJBTYpHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMHYCCKHX
3HAHUW — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
NPUOOIICHNH K HAyYHBIM METOJaM II03HAHWUS TIPU M3YYCHUH BEIISCTB U
XUMHYCCKUX Peakinii, B (GOPMUPOBAHUH M PA3BUTHHU MMO3HABATEIbHBIX YMEHUN U
WX TPHUMEHEHHH B YYCOHO-TIO3HABATCIBHONM H  Y4eOHO-MCCIICAOBATEIBCKOM
JEeATEIbHOCTH, OCBOEHHUU TIpaBWJI O€30MacHOro OOpallleHHs ¢ BEIIeCTBAMHU B
MMOBCEHEBHOM JKU3HH.

[Ipy u3ydeHUH XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BAXKHOE
3HaYCHHUE IPUOOpEITH TaKKe IISITH, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYalIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY TNPUHATHIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

— HampaBJICHHOCTh OOYy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIICHUE
OOy4JarommMxcss K CaMOCTOSTEIHHOM MO3HABATEILHON JEATeIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHAMUH;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YyJarOIITUMUCS
OMbITa PA3HOOOPA3HOU JEATEILHOCTH, IMO3HAHWUS WU CAMOIIO3HAHUS, KIFOYEBBIX



HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MUMEIONIUX YHUBEPCAJIbHOE 3HAUEHUE st
Pa3JIMUHBIX BUJIOB JEATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH, B TOM UHCII€ YMEHUM OOBSCHITH M OLICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIHOJIb3ysl 3HAHUSA W OIbIT, MOJTYYCHHbIC NMPU HU3yYCHUU
XUMHUH, TPUMEHSTh HMX MpPU pEUIEHUU Npo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOMU JI€ATENBHOCTH;

— ¢opmupoBaHHEe y OOy4YaOMMXCA TYMAHHUCTHYECKUX OTHOIICHUMH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1[EJIeCO00pa3HOro TMOBEACHUsI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpPOQuis U HAIPaBIECHHOCTU JaJbHEUIIEro
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYCHUST XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHHWS B XUMHH. UYUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHHWE W  ONUCAaHHWE  pEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoia B mIpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHnid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW M3YYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHwHe), B3auMocHcTBrEe Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIIOYECH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHellne Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkomepuonnas ©  JiIMHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TMepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TpyMIaM U Mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX AJIEeMEHTOB. IOHHAs CBSA3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MEeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaus, TMepUOJUIHOCTh, HAOIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C IIOJIOKCHHUEM 3JIEMEHTOB B I[lepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HMCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTABICHUNA 00 JICKTPOJTUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W aiaMmasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUJCO MAaTEpUANIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), paclio3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWlme XJIOpuabl U HUX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYeCKue CcBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMYYeHHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U crheluduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukammu ¢docdopa, pu3MUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTENEHW  OKHUCIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJIeMBbl, CBA3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKHU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHeilnue CTpouTeNbHbIE MaTepualbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HaOJI0JieHWEe TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHWE C (U3UUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOWCTB aMMHakKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpaduta, dyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxkeHus B llepmommyeckor cucrteMe XuMmu4eckux daeMmeHTtoB JI. WM.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocOOBI  TIONTy4eHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. 1. MenpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXJECHHWE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TTo10keHre B [leproinueckoi CucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX SJIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME ¢ o0pa3llaMud METAJIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MpOLEcCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJius U Kajdblusg (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbsl B TOBCEIHEBHOM XHU3HM YEJOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTEeCTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCHU(PUKANMs, TEPUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUMCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE ~ pe3yJNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B >KU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIbHOCTH TMpPH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TIOCTYNIKA CBOMX TOBAPHUILECH C TO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABISIOLINE
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;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYCHUE HOBBIX 3HAHUH MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBuil OE€30MaCHOCTH TMpu  OOpallleHUH ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs TMPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOro oOpas3a >KH3HH, 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;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU H3YUYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, (PaKT, cucTeMa, MPOIECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI0O3HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3YUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd U TPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3IUYHble METOJbl U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAaHHBIX, HEOOXOIWUMBIX IJIs BBITOJTHEHUS



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITUSX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUW 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JICKTPOOTPULATEIBHOCTh, CTENECHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B OWMHApHBIX  COEAUHEHUSX,
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 TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX DJJIEMEHTOB: pa3juyaTh TMOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE PeaKkiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUMSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTBHI IO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIICKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAaHOBJICHHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUU, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij  sjapa, OOIIee YUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHEe BEIIECTBa,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPKaas OMHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (AMMHUaKa U YTIEKUCIIOTOo Tra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne HaumenoBanue pa3jaesioB
n/m H TeM NPOrpamMmbl Kouun4yecTBo yacos

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS

XumMusa — BaxkHas 00J1aCThb
€CTECTBO3HAHUS U

1.1 N 5
MPaKTHYECKOM

ACATCIIBHOCTH 4YCJIOBCKA

BemecTBa 1 XuMu4deckue
1.2 15 1
peakuuu

Hroro no paszneny 20

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon.

2.1 6
ITonsarme 00 okcumax
99 Bonopoa.Ilonsrue o 3
' KHCJIOTaX M COJIAX
53 Bopna. PactBopsl. [lonsitue 5 1

00 OCHOBaHMSIX

24 OCHOBHBIC KIIACCHI 11 1

HCOPTaHNYCCKUX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

COE€IUHEHUN

Wroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE Pe€akuu

3.1

3.2

Ilepnonnueckuil 3aK0H U
IIepuonnueckas cucrema
XUMHUYECKUX 3J1eMeHTOB /]. 7
N. Mennene-eBa. CtpoeHue

aToMa

XuMudecKkas CBSI3b.
OKUCIIUTEIIHHO-
BOCCTAaHOBHTECIILHEIC
peakuuu

Uroro no pazneny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

68 4 5



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

9 KJIACC

Ne
n/n

HaumenoBanme pa3jaesioB
H TeM NPOrpamMMbl KoaudecTBO 4acoB
KonrTpoabubie IIpakTuuyeckue
Bcero

padoThI padoThI

Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKkul

[ToBTOpenue u yrirydienue

1.1 3HaHMI OCHOBHBIX Pa3/IEIOB 5 1
Kypca 8 kiacca

12 OcHOBHBIE 3aKOHOMEPHOCTHU 4
XUMHYECKHUX PEAKIIHIA
DNEeKTPOIUTHYECKAS

1.3  pguccommanusa. XUMHUYECKUE 8 1
peaxiuu B pacTBOpax

Hroro no pazgeny 17

Pasznen 2. HemeTasIbl M HX cOeTMHEHHS

2.1

2.2

OO6mrast XxapakTepucTruKa
XUMHUYECKHX 3JIEMEHTOB 4
VIIA-rpynnsl. ["anorenst

OO6m1ast XxapakTeprucTruKa
XUMHUYCCKUX DJICMCHTOB
VIA-rpynmel. Cepa u eé
COCIMHCHHS

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
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

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JICMCHTOB

2.3 7
VA-rpynmsl. A30T, pocdop

1 NX COCAUHCHUS

OOm1ast xapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB

2.4 8 1

IVA-rpynnel. Yriepoa u
KPEMHHU ¥ UX COCITUHCHUS

Hroro o pasneny 25

Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S

3.1  OO0mwme cBoiicTBa METAIIIOB 4
Baxxneiinme MeTayuibl U X
3.2 16 1
COEIMHEHUS
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u MaTcpHuaJibl B

4.1 3
’KM3HHU YeIIOBEKa
Hroro no paznemy 3
PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

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

4


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




HOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne T
n/n eMa ypoxa KoJgnyecTBo 4acoB
K I
Beero OHTPOJIbHbBIE paKTHYeCKHe

padoThI padoThI

IIpeamer xumun. Poiap XUMUHU B KU3HA

1
yesoBeka. Tena u BemecTsa
[Tonatue o MeTosax Mo3HaHUs B XUMUHU 1
[IpakTuueckas padora Ne 1 «IIpasuia
paboThl B 1a00paToOprn U NPUEMBI 1
oOpaiiieHus ¢ 1ab0paTOpHBIM
000opyI0BaHUEM
UYuctele BemiecTBa 1 cMecu. CriocoOsl 1
pazaeneHus cMecen
[TpakTuyeckas padora Ne 2 1

«Paznenenue cmecelt (Ha mpumepe

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK
JaT4yuk Temneparyp

https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
JaTunk

3JIEKTPOINPOBOTHOCTH

https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8



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

10

11

12

13

14

15

16

17

OUYMCTKHU IIOBAPEHHOW COJIN)»
ATOMBI 1 MOJICKYJIBI

XUMHUYECKHE 3JIEMEHTBI. 3HAKU
(CUMBOJIBI) XMMHUYECKHUX JJIEMEHTOB

IIpocTsle U CIOXKHBIE BELIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH IOCTOSHCTBA COCTaBa BEILIECTB.
Xumuueckas popmyna. BaieHTHOCTB
aTOMOB XMMHYECKHUX JJIEMEHTOB

OTHoOcHuTeNLHAsA aTOMHAas Macca.
OTHOcHUTENIBHAS MOJICKYJISIpHAA Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEUHEHUHU

KomnuectBo BemecTBa. Moub.
MomnsipHas macca

dusnueckue U XUMUYECKUE SIBICHUS.
XuMuyecKas peakius

[Ipu3Haku u ycioBUs MPOTEKAHUS
XUMHYECKUX PEAKIUN

3aKOH COXpaHEHHS MACCHI BEILIECTB.
XHWMHYECKUE YPABHEHHUS

BrlunciaeHus KOIu4ecTB a, MacCChbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [JOK
JaT4yuk Temneparyp

https://m.edsoo.ru/ff0d37fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BEILIECTBA 10 YPABHEHUSAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708

peakuuii

Krnaccudukanus XuMHUECKUX peaKIui
bu6mmoreka [IOK

1
(coenmuenus, pasnoxeHus, https://m.edso0.ru/f0d3f34

3aMeIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIii-

bubnuoreka IIOK
sHnuKIIoneauct. O0o0IEeHne 1 1 1

https://m.edsoo.ru/ff0d40c4

cucCTeMaTHU3al s 3HaAaHUU

KonTponbnas padora Nel mo teme 1 1 bubnuorexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk ra3zos. Cocras
Bo3ayxa. Kucnopon — anemeHT u 1 bubmorexa LHOK
yxa. P https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
OU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCII0po/ia (peakliuy OKUCIIEHUS 1 bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoOslI MoTy4eHus KHCIopoia B
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH 1 bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit
peakuuu, IOHATHE O 1 bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
3ar ;13He1§14e(11;03z[yra CIIOCcOOBI Zro 1 bubmmorexa [OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALIECHUS
[IpakTuueckas padbora Ne 3 o Teme 1 1 bubnnorexa [JOK

«ITomydenne u cobnpanme KUCIOpoa, https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

27

28

29

30

31

32

33

34

35

36

37

38

W3YyYEHHUE ETO CBOMCTB)

Bomopon — anemeHT u mpocToe
BelecTBO. Haxoxaenue B npupoje
dusndyeckre ¥ XMMUUECKHE CBOMCTBA
Bojopoaa. [I[pumenenne Boopoaa

IlonsTre o0 XuCIOTaX M COJIIX

Crioco0bl nostydeHus BOAOpoa B
nabopaTopun

[IpakTuueckas padora Ne 4 o Teme
«ITonydenue u cobupanue BoI0poa,
W3YyYECHHUE €r0 CBOMCTB)

Monsipabiii 00BEM ra3oB. 3aKOH
ABorajzipo

Brruncinenus o0b€Ma, KOJIUYECTBA
BEILIECTBA ra3a 0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruncienus 005EMOB ra3oB MO
YPaBHEHUIO PEaKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI Ta30B
du3nyeckre 1 XUMHUUYECKHE CBOMCTBA
BOJbI

CocraB ocHoBanuii. ITousrue 00
WHJIMKaTOpax

Bona kak pactBoputens. HacbieHHbie
Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBas
JIOJIsI BEILLECTBA B PACTBOpE

[IpakTuueckas pabora Ne 5 o Teme

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4f42

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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40

41

42

43

44

45

46

47

«IIpuroroBiieHHE PACTBOPOB C
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BELIECTBAY
KonrtponsHas padora Ne2 o reme
«Kucnopoa. Bonopoa. Bona»
Oxcuppl: cocTaB, KiaccupuKalus,
HOMEHKJIAaTypa

HOJ'Iy‘leHI/IC 1 XMMHYECKHE CBOMCTBA

KHCJIOTHBIX, OCHOBHBIX U aMQ)OTCprIX

OKCHIOOB

OcHoBaHU4: COCTaB, KJ'IaCCI/I(bI/IKaI_H/IH,
HOMCHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBAaHUI

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

[TonydyeHue u XuMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYPA,
CHOCOOBI MOTYYEHHS, XUMHUYECKHE
CBOICTBA

ITpakTuyeckas padora Ne 6. Pemenue

https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
JaTryuxk pH

https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
Harunx pH

https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edso0.ru/00ad9474

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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50

51

52

53

54

55

56

57

AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COCTUHEHUN )

I'enernueckas cBsI3bp MEKy KilacCaMu
HEOPraHUYECKUX COCIMHEHUN

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

KonTponbnas paborta Ne3 mo teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHuin"

HepBHe IIOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I
XUMHUYECKUX 3JIeMEHTOB. IIoHsTHE 0
rpymmnax CXOJHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U
[Iepuoanueckas cucrema XUMHYECKUX
anemeHToB . 1. Menaeneera

[lepuoipl, TpyNIIBI, TOATPYIIIBI

Crtpoenue atomoB. CocTaB aTOMHBIX
sanep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 0007I0UeK
aToOMOB 3J1eMeHTOB [leprnoanueckoit
cuctemsl /. 1. MenneneeBa

XapakTepuCcTUKa XUMHUYECKOTO
AJIEMEHTA TI0 €ro MOJI0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

3HadeHUe HCpI/IOI[I/I‘-ICCKOFO 3aKOHa OJIid

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ela

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK


https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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61

62

63

64

65

66

67

68

pa3BuTHUA HayKu U npaktuku. . 1.
MenaeneeB — y4€HbIN, IEAror u
rpak1aHuH

DNEKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKUX IJIEMEHTOB

HMNonnag xummnyeckas cBsI3b

KoBanenTHas IoJIpHasaA XUMHUYCCKas
CBA3b

KoBanenTHas HCTIOJIIPHAA XUMHUYCCKaA
CBA3b

CreneHb OKHUCIICHUS

OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakuuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KonTponbnas padota Ne4 o teme
«Ctpoenne atoma. XMMHUYECKasi CBA3b)»

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTH3aInsI 3HaHUH
PesepBHrlit ypok. O6001IeHNE U
CUCTEMaTHU3als 3HAaHUH

PeseprubIil ypok. O60061eHIE 1
cHCTEMaTH3aINsI 3HAaHUH

1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK
https://m.edsoo.ru/00adae28

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

[Tepnonnueckuii 3aKoH.
[Tepuonnueckas cucrema

XUMHUYECKUX 3jieMeHToB J[. 1. 1
MeneneeBa

3aKOHOMEPHOCTH B

W3MEHEHUHU CBOWCTB 1

XUMHUYECKHX 3JIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u

HOMEHKJIAaTypa 1
HEOPraHMYECKUX BEIIECTB

Bunsl xumMnueckoii cBA3U U
THUMBI KPUCTATUTUYECKUX 1
peeEToK

KonTponbnas pabota Nel no

teMe «lloBTOpeHune n

yrayosieHne 3HaHU! 1 1
OCHOBHBIX pa3/JeNoB Kypca 8

KJaccay

Jlara
U3ydeHmusl

DJIeKTPOHHBbIE

undgposbie

oOpa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6nuoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6



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

10

11

12

13

Knaccudukanus XuMruaecKux
pEaKIHii IO PA3ITNIHBIM
NpU3HaKaM

[Tonsatue o ckopoctu
XUMHUYECKOW PEaKUU.
[IoHsATHE O TOMOTEHHBIX U
TFeTEPOre€HHBIX PEAKLMIX

ITorsATHE O XUMHUUECKOM
paBHOBecuu. DaKkTOpHI,
BJIMSIIOIIIME HA CKOPOCTh
XUMHUYECKOW PEaKUU U
MTOJIOKEHHE XMMHYECKOT0
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIHU

Teopus 2MEKTPOIUTUYECKON
nucconuanyi. CUIbHBIE U
ci1a0ble ANEKTPOJIUTHI

HonHbIe ypaBHEHUs peakui

XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBaHHUMU B CBETE
npeJICTaBIeHUH 00
BIIEKTPOJIUTHYECKON
JTMCCOIAITAH

XUMHYECKHE CBOMCTBA COJIeH
B CBETE MpeACTaBIeHUN 00
AJIEKTPOJIUTHYECKON

M CCOIAITAHN

bu6nuoreka [IOK
https://m.edsoo.ru/00adbchQ

bu6nuoreka [IOK
https://m.edsoo.ru/00adbe9a

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

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd68

bu6nuoreka [IOK
https://m.edsoo.ru/00add448

bu6nuoreka [IOK
https://m.edsoo.ru/00add5d8

bu6nuoreka [IOK
https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14

15

16

17

18

19

20

21

22

[TonsiTue o runponuse couen

0O00011eHuEe 1
CHCTEMAaTU3alNs 3HAHUH

[IpaxTuueckas padora Ne 1.
«Pemenune
IKCIIEPUMEHTAIILHBIX 33141

KonTponbnas pabota Ne2 mo
TeMe «DIEeKTPOIUTHYECKAS
aucconranus. XuMU4ECKue
peaKIuu B pacTBOpPax»

OO0m1as XxapakTepuCcTUKa
rajoreHoB. XMMHUYECKHE
CBOICTBa Ha MMPUMEPE XJIOpa

XnopoBogopoa. ConsiHas
KHCJIOTa, XUMHYECKUE
CBOMCTBA, MOJIYYEHHUE,
NIpUMEHEHNE

[TpakTuyeckas padora Ne 2 o
teme «[lomyueHue conssHOu
KHUCJIOTBI, U3yUYEHHE €€
CBOWCTB»

Berarcienus o ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, eClIn
OJIMH U3 PEareHTOB JIaH B
HU30BITKE

OO61mas xapakTepuCcTHKa
anemMeHToB VIA-rpynms

bu6nuoreka [IOK
https://m.edsoo.ru/00add9d4

bu6nuoreka [IOK
https://m.edsoo.ru/00addd12

bu6nuoreka [IOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addecO

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bu6nuoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoteka [IOK
https://m.edsoo.ru/00ade348

but6mmoreka [IOK
https://m.edsoo.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

24

25

26

27

28

29

30

ANOTpOIHBIE MOAU(PHUKALINN
cepbl. Haxoxxnenue cepsl u e€
COEIMHEHUI B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopo1, CTpOCHHUE,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBa

Oxkcunpl cepsl. CepHast

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,

pUMEHEHHE

XVMMHUYECKUE PEAKIINH,
JIeKalIue B OCHOBE
IPOMBIIIICHHOTO CII0c00a
MIOJIy4EHUS CEPHOW KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpebl
COEIMHEHUSIMU CEPBI
Brruncnenue maccoBoit 101u
BBIXO/1a MPOJYKTa peakuu
OO1m1as xapakTepuCcTHKa
aneMeHToB VA-rpynimsl. A30T,
pacrnpocTpaHeHHEe B IPUPOJIE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

AMMHuak, ero pu3nuecKue u
XUMHYECKHE CBOMCTBA,
MOJTYYCHHUE ¥ IPUMECHECHHE

[IpaxTuueckas padora Ne 3 o

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nuoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

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

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [IOK
https://m.edsoo.ru/00adeeab

bu6nuoreka [IOK
https://m.edsoo.ru/00adf004

bu6nuoreka [IOK


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

31

32

33

34

35

36

37

teMe «llomydenue ammuaka,
U3YYEHHUE €r0 CBOWCTB)»

A3oTHas KHCIO0Ta, €€
¢du3nuecKkrne 1 XUMHYECKHE
CBOMCTBA

Hcnonb3oBaHue HUTPATOB U
COJIE aMMOHUS B KQYECTBE
MUHEPAIBHBIX YIOOPEHUI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaroILEe cpebl
COEIMHEHUSIMU a30Ta

docdop. Oxeun hochopa (V)

u GochopHas KHCIOTa,
(1)I/I3I/I‘~I€CKI/IG U XUMHNYCCKHUEC
CBOMCTBA, IOJIy4CHHUE

Hcnonb3oBanue Gocdatos B
Ka4eCcTBE MUHEPAbHBIX
ynoOpeHuil. 3arpsi3HeHne

MIPUPOIHOM cpenbl pochaTamu

VYriepon, pacipoCTpaHEHUE B

npupoe, Gu3NYecKue u
XUMHYSCKHE CBOMCTBA
Oxkcupsl yriaepoaa, ux
buznyecKre 1 XUMUIECKHE
CBOMCTBA. DKOJIOTHUECKHE
po0OJIeMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

VYroanHasg KUCiIoTa U €€ COoJIn

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

bu6nmoreka [IOK
https://m.edso0.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6nuoreka [IOK
https://m.edsoo.ru/00adfc20

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6nuoreka [IOK
https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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40

41

42

43

44

[IpaxTuueckas padora Ne 4 o
teme "llonyyenue
YIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

[TepBoHauanbHBIE MOHATUS 00
OPraHUYEeCKHUX BEUIECTBAX KaK
0 COCIMHEHHUSIX YIJIepoaa

Kpemuuii u ero coeiuHeHust

[IpakTrueckas padora Ne 5.
Pewenne
9KCIIEPUMEHTAIBHBIX 33/1a4 110
teme «Baxneiimme
HEMETaJUTbl U UX COCHMHEHHS»

KonTponbHnas padora Ne3 o
TeMe «Baknelimue
HEMETAJJIBI U UX COEIUHEHU

OO61as xapakTepuCTHKa
XHUMUYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTaummueckas
CBSI3b M METAJNINYECKAs
KpUCTaJUTMYECKasi pelérka.
dusnueckre CBOMCTBA
METAJIOB

XUMHYeCKHE CBOMCTBA
METAJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METalJIOB

bu6nuoreka [IOK
https://m.edsoo.ru/00ae027¢

bu6nuoreka [IOK
https://m.edsoo.ru/00ae054e

bubnnoreka IIOK
https://m.edsoo0.ru/00ae080a

bubnnoreka IIOK
https://m.edsoo.ru/00ae0bf2

bu6mmoteka [IOK
https://m.edsoo0.ru/00ae0el8

bu6mmoteka [IOK
https://m.edsoo0.ru/00ael03e

but6mmoreka [IOK
https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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53

54
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OO61me crnocoObl MoTydeHHs
MeTaiuioB. CILIaBhbI.
Breraucienus no ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, ECITH
OJIMH U3 PEareHTOB COJICPKUT
pUMECH

[TonsiTue 0 KOppo3uu
METAJIOB

[Ieno4nbIe METAIBI

OKCI/IZ[I)I N TUAPOKCUABI
HaTpuA U KaJiud

[IlenouHo3eMeNIbHBIE METATIIbI
— KanbIUH{ U MarHui

Baxkueiinme coeiuHeHU
KaJIbIUS

0O00011eHNEe "
cUCTeMaTu3anus 3HaHUN

KécTkocTh BOJIBI U CLTOCOOBI
€€ ycTpaHeHUs

[TpakTtuyeckas padora Ne 6 o
Tteme "XKEcTkocTh BOJBI U
METO/Ibl €€ yCTpaHEeHUs"

ATTOMUHUN

AwMdoTtepHbIe cBOMCTBA
OKCH/JIa ¥ THUJIPOKCUA

Kemneso

bu6nuoreka [IOK
https://m.edsoo.ru/00ae1156

bu6nuoreka [IOK
https://m.edsoo.ru/00ael1278

bubnnoreka IIOK
https://m.edsoo.ru/00ael14b2

bubnnoreka IIOK
https://m.edsoo.ru/00ael14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ael5e8

bubmmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6nuoreka [IOK
https://m.edsoo0.ru/00ae1886

but6mmoreka [IOK
https://m.edsoo.ru/00aelae8

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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58

59

60

61

62

63

64

65

OKCHIBI, THIPOKCHIBI M COJIH
xenesa (1) u xxemesa (1)

O060061EHNE U
CUCTeEMAaTHU3al U 3HAaHUN

[TpakTuueckas padota Ne 7.
Pemenue
SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeHIe MeTaibl U
X COCIUHCHUS

Bbluncnenus no ypaBHEHUSIM
XUMHYECKUX peaKIui, eciu
OJIMH U3 PEarcHTOB JIaH B
M30BITKE U COJAEPIKUT
npumecu. Berancienns
MacCOBOM JOJIY BEIXOJ1a
MPOAYKTA PeaKIuu
0O00011eHnEe "
CHCTEeMAaTH3aI1s 3HaHUU
KonTponbnas pabota Ne4 mo
TeMme «BakHelne MeTallibl U
HUX COCIUHCHUS

BemecTBa u matepuaisl B
MMOBCEIHEBHOM KM3HU
YeJI0BeKa

XUMHUYECKOE 3arpsi3HEHNE
OKpYKAaroIlei cpebl

Poap xumnu B peUICHUN

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

bu6nuoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael1750

but6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6nuoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nuoreka [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

HKOJIOTHYECKUX MPOoOIIeM

PesepBHbIil ypok. O6006111eHIE

66 . 1
U CUCTeMAaTu3alus 3HAaHUK

67 Pe3epBHBIIT ypOK. O6o6mf:HI/Ie 1
U CHCTEMAaTH3allus 3HAaHUN

68 PesepBublit ypok. O6001meHne 1

U CUCTEMAaTU3aIusg 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bu6nuoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6nuoreka [IOK
https://m.edsoo.ru/00adb33c

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
1. Xumus 8 xnacc. Yueonuk. ['abpuensa O.C. M. JIpoda , 2022 ron

2. Xumus 9 kiace. Yueonuk. ["abpuensa O.C. M. Ipoda , 2022 rox
3. Terpanp nns oueHku kauecTBa 3HaHUi K yueonuky O.C.I'abpuensina «Xumus

8 kimace» M. JIpoda

4. Terpanp niis olleHKH KadecTBa 3HaHUM K yueOHuky O.C.I'abpuensana « Xumust
9 xiace» M.JIpoda

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






