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HOACHUMTEJIBHAS 3AIITMCKA

[Tporpamma 1o XuMHIH Ha ypOBHE OCHOBHOT'O 00111ero 00pa30BaHus COCTaBlIeHa HA OCHOBE TpeOOBaHUI
K pe3yiJbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTeNbHOM INpOrpaMMbl OCHOBHOTO oO0Imiero oOpa3oBaHuS,
npencrasieHHbix B @PI'OC 00O, a takxke Ha OCHOBE ¢enepaabHON paboyeil mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHILEIIMH MPENoJaBaHusl y4eOHOro mpenMeTa «XHWMHs» B 00pa30BaTENbHBIX OpraHU3aMIX
Poccuiickoit ®enepanuu.

[Tporpamma mo XxuMuu JIAET MPEACTABICHUE O LENAX, OOIMIeH cTpaTernu OOy4deHHs, BOCIIMTAHUS U
pa3BUTHs OOYYAIOIIMXCS CpEACTBaMHU Y4eOHOrO MpeaMeTa, YCTaHAaBIMBACT 00s3aTelNbHOE IMPEIMETHOE
coJiepyKaHue, peayCcMaTpUBaeT paclpeiesIeHUe €ro o KjlaccaM M CTPYKTYPUPOBAHUE 10 pa3zesiaM U TEMaM
[IPOrpaMMbl 10 XUMHUH, ONPEIENSIET KOJIMYECTBEHHbIE M KAaue€CTBEHHBIE XAPAaKTEPUCTUKH COJAECpPIKaHUS,
PEKOMEHIYEMYIO ITOCIIEA0BATEIbHOCTD U3YUYEHUS XUMUU C YUETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKH y4eOHOTO Tpoliecca, BO3PACTHBIX OCOOEHHOCTEHW 00YYaromuXcsl, ONpeaAessieT BO3SMOKHOCTH
npeaMeTa s peanu3aiy TpeOOBaHUH K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOM MPOrpamMMbl
Ha ypOBHE OCHOBHOTI'O 00111er0 00pa30oBaHus, a Takke TpeOOBaHUI K pe3ybTaTaM 00yUYeHHs] XMMUH Ha YPOBHE
Hesiel M3y4eHus MpeaMeTa U OCHOBHBIX BHJIOB y4eOHOIO3HABATEIBHON JESTEIHHOCTH O0YYaroIerocs mo
OCBOEHUIO y4eOHOTr0 CO/IEP KAHHUS.

3HaHUE XUMHU CIIYKUT OCHOBOM i (OPMHPOBAHMUS MHUPOBO33PEHUS OOYYAIOMIETOCs, €ro
MIPE/ICTaBICHU O MaTepuaJbHOM €IMHCTBE MHUpPA, BAXHYIO pOJb UIpaloT (GOpMUpYEMblE XUMHEH
MIPE/ICTaBICHHS] O B3aUMOIIPEBPAILLIEHUAX HEPTUU U 00 3BOJIOLUU BELIECTB B IPHUPOJIE, O MYTAX PELICHUS
I00ANBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM, MUILEBOU M
9KOJIOTMUYECKOH 0e301acHOCTH, MPOOIIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliii BO3SMOXKHOCTE! AJIsi caMOpa3BUTUS U (POPMUPOBAHUS KYTIbTYPBI
JTUYHOCTH, €€ 00mel U (YHKIIMOHATBHOW TPaMOTHOCTH; BHOCHUT BKJIAJ B (DOPMHUPOBAHHE MBIIUICHUS U
TBOPUECKUX CIOCOOHOCTEH OOy4arommxcs, HaBBIKOB HMX CaMOCTOSITENILHON Y4YeOHOW MAesTeThbHOCTH,
AKCIIEPUMEHTATBHBIX U UCCIEIOBATEIbCKIX YMEHUH, HEOOXOJUMBIX KaK B MOBCEIHEBHOM >KU3HH, TaK U B
npodeccHoHaNBbHON NeSTENbHOCTH; 3HAKOMUT CO CTENU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsIa HA
€IMHCTBO TIPUPOJIBI U YEIOBEKA, SBJISICTCS OTBETCTBEHHBIM 3TAlOM B (DOPMUPOBAHUHU €CTECTBEHHO-HAYIHOM
TPAaMOTHOCTH OOYYarOIIMXCS; CHOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYIHBIM 3HAHUSAM, K

IIPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B DKOJIOTMUECKOE 00pa30BaHNE 00yUYaIOIIUXCSl.



JlanHble HampaBieHUs B OOYyYEHHHM XMMHH OOECIICUMBAIOTCSA CHEIU(UKON comepkKaHUs y4eOHOTOo
npenMeTa, KOTOPBIN SBISETCS MEAarornyecky aJanTHPOBAHHBIM OTpa)KEHHEM 0a30BOM HayKHW XHUMHH Ha
OIPEJICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus OpUEHTHPOBAH HA OCBOECHHE 00yYaIOIIUMUCS
CUCTEMbI TNEPBOHAYAIIbHBIX IMOHSATHI XMMHH, OCHOB HEOPraHMYECKOW XUMHH M HEKOTOPBIX OTAENbHBIX
3HAYUMBIX TIOHATUN OPTraHUYECKON XUMUH.

CtpykTypa coaepKaHusl IporpaMMBbl 110 XUMHUU c(hopMHpOBaHA HA OCHOBE CUCTEMHOTO IOJIX0/a K €&
nzydennto. CoJep>kaHuE CKIIAbIBACTCAd W3 CHUCTEMbl MOHATUA O XMMHUYECKOM JJIEMEHTE M BEILIECTBE U
CUCTEMBI MOHATUH O XUMHUYecKoi peakiuu. O0e 3T CHUCTeMbl CTPYKTYPHO OpPraHM30BaHBI 10 MPUHIUITY

IMOCJICIOBATCIIbHOI'O PAa3BUTHUS 3HaHWH Ha OCHOBE TCOPECTUYCCKHX HpeI[CTaBJ'IeHI/Iﬁ Ppa3HOTO YPOBHA:

— ATOMHO--MOJICKYJIAIPHOI'O YUCHUSA KaAK OCHOBBI BCEI'0 CCTCCTBO3HAHUA,
- HCpI/IOI[I/I‘leCKOFO 3dKOHa I[ H. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XHUMHH,
— YUCHUA O CTPOCHUH aTOMA U XUMHUYECKOU CBA3H,

- Hpe,[[CTaBJ'IeHI/Iﬁ 00 SHGKTPOHHTH‘ICCKOI;'I Jucconranuy BCUICCTB B paCTBOpax.

TeOpeTI/I‘IeCKI/Ie 3HAHUSA PACCMATPHUBAIOTCA HAa OCHOBC SMIIMPUYCCKHU IOJTYUYCHHBIX U OCMBICICHHBIX
(baKTOB, Pa3BHUBAKOTCA MMOCICAOBATCIIBHO OT OAHOI'O YPOBHA K APYTrOMY, BbIIIOJIHSSA q)YHKI_[I/II/I O0OBSICHEHHS U
MMPOTHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEM MPAKTUYCCKOI'0 MNPHUMCEHCHUA U [OJIYUYCHUA

HN3Yy4aCMbIX BCIICCTB.

OcBoeHue mporpamMMmbl 10 XUMHM CHOCOOCTBYET (DOPMUPOBAHHIO IMPEJICTABICHHUS O XMMHUYECKON
COCTaBJIAIONIEN HAayYHOW KapTUHBI MHMpa B JIOTUKE €€ CUCTEMHOW INPHUPOABI, LIEHHOCTHOIO OTHOLIEHUS K
Hay4YHOMY 3HAHHUIO U METO/IaM TO3HaHMs B HaykKe. M3ydeHne XUMHUH IPOUCXOANT C IIPUBJICUEHUEM 3HAHUM U3
paHee M3yueHHBIX yueOHBIX mpeameToB: «Oxpyxaroumii Mupy», «buonorus. 5—7 knacce» n «®Pusuka. 7
KJIAcC».

[Tpy M3yyeHUH XUMUHU MPOUCXOAUT POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM HayKH Kak o0jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, NMPAKTUUYECKON AEATEIbHOCTH YEIOBEKa M KaK OJAHOIO M3 KOMIIOHEHTOB
MHUPOBOHU KyJIbTYpbI. 3a7a4a yueOHOro IpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbBI XMMUYECKUX 3HAHUN —
BOKHEHUIIMX (PAKTOB, TOHATHH, 3aKOHOB M TEOPETUUYECKUX TOJOXKEHUH, TOCTYNMHBIX OO0O0OIIEHHI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B IPUOOIIEHUN K HAYYHBIM METOIaM TIO3HAHUS IPU U3YUYEHUH
BEIIECTB U XMMUYECKHUX PEaKINii, B QOPMUPOBAHUU U PA3BUTHUHU MTO3HABATEIbHBIX YMEHUH U UX IPUMEHEHUU
B yueOHO-TI03HABATEIbHON U y4eOHO-MCCIIE0BATENCKOM JEATETbHOCTH, OCBOSHHH IpaBHJl OE30MacHOTO
oOpallleHus C BEIECTBAMU B MIOBCEIHEBHON KHU3HH.

[Tpr u3yyeHHH XUMHUHM Ha YpOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs Ba)KHOE 3HAUEHHUE MPHOOpenn

TakKu€ LICJIN, KaK:



- dbopMUpOBaHHE MHTEIUVIEKTYaJbHO pPAa3BUTONM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO pEUIeHHM, CIOCOOHOM aaanTupoBaTbcs K OBICTPO

MCHAIOIINMCSA YCIIOBUAM KU3HU,

- HaIpaBJICHHOCTb O6y‘IeHI/I$I Ha  CHCTECMAaTHYCCKOC HpI/IO6H_IeHI/I€ 06yqa101u1/1xc;1 K
CaMOCTOSITEILHON MO3HABaTEILHOMN JACATCIIbHOCTHU, HAYYHbIM MCTOJaM IIO3HAHUA, (bOpMI/Ip}IIOHII/IM

MOTHUBAIMIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMUU,

- o0OecrieueHre YCJIOBUM, CIIOCOOCTBYIOIIMX IMPUOOPETEHHIO  OOY4YaIOIIMMUCS  OIBITa
pa3zHoOo0pa3HON JEesATeIbHOCTH, TO3HAHUS M CAMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI),

HMCIOIUX YHUBEPCAIBbHOC 3HAYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTHU,

- (dbopmupoBanue 001l PyHKIMOHATBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATH U OLIEHUBATb SBJICHUS OKPY’KAIOILEr 0 MUpPa, UCII0JIb3Ys 3HAHUS U OIIBIT, [10JIy4YEHHbIE IPU

HU3YYCHUU XUMHHU, IPUMCHATH UX IIPU PCILICHUN HpO6J’I€M B HOBCGHHGBHOﬁ KHN3HU 1 pr,HOBOﬁ ACATCIIBHOCTH,

- q)OpMI/IpOBaHI/Ie y 06y‘laIOH_[I/IXC${ FYMaHUCTHYCCKUX OTHOHI@HHFI, IIOHMMaHHus1 LICHHOCTHU
XHUMHYECKHX 3HAHUU JJIA BBIpa6OTKI/I 9KOJIOTHYCCKHU I_IGJ'IGCOO6p33HOFO IIOBCACHUA B 6BITy u pr,[[OBOfI

ACATCIIbHOCTU B LICJIAX COXPAHCHUA CBOCTO 3I0POBbA U Oprxca}omeﬁ HpHpOI[HOﬁ CpeCabl;

- pa3BUTHE MOTHBALUUA K OOYYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHUs OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduias u
HaIpaBJICHHOCTHU )laHI)HefIIHCFO 06yquI/1$1.

OO61ee uyncIo YacoB, OTBEAEHHBIX JJIA U3YyUEHUS XUMUU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus,

coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJEPKAHUE OBYUEHMUS 8 KJIACC

IlepBoHauya/JbHbIE XUMHYECKHE TTOHATHUS

[Ipeamer xumun. Ponp XUMUM B )KU3HU YEJIOBEKa. XMMUS B CUCTEME HayK. Tena v BellecTBa.
du3nuecKre CBOKMCTBA BEIIECTB. ATperaTHoe COCTOssHUE BelecTB. [IoHsTHE 0 MEeTOaX MO3HAHMS B XUMUHU.
UYuctele BemecTBa 1 cMecu. CrocoObl pa3aenieHus: CMECeH.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3IeMEeHTbl. CHMBOJIbI XMMHUYECKHX 3JIeMEHTOB. [IpocThie u
CJIOXKHBIE BEIIECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuaeckasi opmysia. BalTeHTHOCT, aTOMOB XMUMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aroMHas wacca. OTHOcHUTENbHas MOJEKyJsIpHas wMacca. MaccoBas J0Jis
XAMUYECKOI0 3JIEMEHTA B COSAUHEHNH.

KomnuectBo BemectBa. Moisb. MossipHas macca. B3auMOCBSI3b KOJMMYECTBA, MAacChl M YHCIA

CTPYKTYPHBIX €MHHUII BenlecTBa. Pacu€Tsl mo hopMynaM XMMHUUECKUX COSTUHEHHI.



OuznyecKkue 1 XUMHUYECKHE SBICHHS. XUMHUECKas peakiys U €€ MpU3HaKU. 3aKOH COXPaHEHHSI MacChl
BelIeCTB. XUMHUYeckhe ypaBHeHus. Kiaccudukanus XUMHUECKUX peakiuil (COeIUHEHUS, Pa3iokKeHHUs,
3aMeleHus, o0OMeHa). Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYI0M, MpaBuiIaMu paboThl B TaOOpaTopuu U mpuéMaMu oOpalieHus ¢
1abopaTopHBIM 000PYI0OBAaHUEM, W3YUYCHHE U ONUCaHUE (PU3NYECKUX CBOMCTB OOpa3llOB HEOPraHUYECKUX
BelIEeCTB, HaOmoAeHne (pu3nuecKux (IJIaBICHUE BOCKA, TasiHUE JIba, paCTUPAHUE caxapa B CTYINKE, KUTICHHE
Y KOHJCHCALIUA BOJbl) U XUMUYECKUX (TOPEHUE CBEYHU, TPOKATMBAHNE MEAHON TPOBOJIOKU, B3aUMOJICICTBIE
Mela C KHCIOTOM) sIBICHWH, HAONIOJeHHME W ONMHCAHHE NPU3HAKOB MPOTEKAHUS XUMUYECKUX pPEaKIIHii
(paznosxkeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapusi, pa3jioKeHHe THAPOKCUIa MeIn
(IT) mpu HarpeBaHuu, B3aNMO/ICICTBHE XKene3a ¢ pacTtBopoM conu Meau (1), usyuenue cnocoOoB pazaeneHus
CMeceii: ¢ MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE, BhIIAPUBAHUE, TUCTHILISAIMS, XpoMaTorpadus, MpoBeIeHHE
OYHUCTKH MOBApEHHOI COJH, HAOIIOACHUE U OMUCAHKE Pe3yIbTaTOB MIPOBEICHUS OMbITA, HILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MACChl, CO3JJaHUE MOJIETICH MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKHX BElIECTB

Bo3nyx — cmech ra3zoB. CocraB Bo3zayxa. Kucnopoa — sneMeHT u npoctoe BeniecTBo. Haxoxaenue
KHCIIOpo/ia B Mpupoje, ¢pu3nueckue U XUMHYeckue cBoiictBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl MOTydeHHs KHCIOPO/Aa B 1a00OpaTOPHH U MPOMBILIUIEHHOCTH. KpyroBopoT Kucinoposa B
npupoae. O30H — alIOTponHas MOAU(UKAIIHS KUCIOPOAA.

TennoBoit 3 (heKkT XUMUUYECKON peakIuu, TEPMOXUMHYECKHUE YPaBHEHUS, K30~ U SHJO0TEPMHUYECKHE
peakiuu. TormBo: yronb U MeTaH. 3arps3HEHHE BO3yXa, YCHUJICHHE MapHUKOBOro dhdexTa, pazpylieHue
030HOBOI0 CJIOSI.

Bonopon — anemeHT M mpocrtoe BemiecTBo. Haxoxnenue Bojgopoia B npupoze, (pusnyeckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofydeHusi. KuciaoTsl u comnu.

MosnsipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUUECKUM ypaBHEHUSIM.

®dusnyeckue cBoicTBa Bojbl. Boma kak pactBopurelb. PacTBopbl. HachllieHHbIE M HEHACHIILIEHHBIE
pacTtBOpbl. PacTBOprMOCTh BeliecTB B BojJie. MaccoBasi 10Ji BEIIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA
BOJibl. OcHOBaHusA. PoJib pacTBOPOB B MPUPO/IE U B )KU3HM YesloBeKa. KpyroBopoT Bo/bl B MPUPO/IE.
3arpsi3HeHUE MPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukamms HEOPTaHUYIECKHX COETMHEHU. OKcHuIEbL. Knaccudukamms OKCHJIOB:
cosieoOpazyrorire (OCHOBHBIE, KUCIOTHEIE, aM(OTEepHBIE) U HecosieoOpasyromue. HomeHkmaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuios.

OcHoBanus. Knaccudukainuys ocHOBaHHWH: MIETOUYM M HEPACTBOpHMBIC OCHOBaHMSA. HomeHkiatypa

OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losryueHrne ocCHOBaHUH.



Kucnotel. Knaccudukanust kucnor. Homenknarypa kuciaor. OuU3HUecKue U XUMUYECKUE CBOMCTBA
kuciot. P aktuBHoctu MmetauioB H. H. bekerosa. Ilony4yenue kucior.
Conu. Homenkiiarypa coneit. @u3ndeckue 1 XMMUYECKUE CBOMCTBA colieil. [loyuenue comnen.

I'eneTnueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGHHHCHHﬁ.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeIesieHue COJIEpKaHWs KHCIOpOAa B BO3/AyXe, IOJNy4YeHHE, COOUpaHHe,
pacro3HaBaHHE W U3yUCHHE CBOMCTB KHCIOPOAA, HAOIIOJAEHUE B3aUMOJICHCTBUS BEIECTB C KHCIOPOJOM U
YCIIOBHSI BO3HHMKHOBEHHMS W IpPEKpalleHus TopeHus (mokapa), O3HAKOMJIGHHE C 00paslamMu OKCUIOB U
OIMHMCAaHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUe, PACIIO3HABAHNE U U3YYCHHE CBOICTB BOJIOpoAa (FOpEHUE),
B3auMojeiicTBue Bojgopona ¢ okcuaomM wmeau (II) (BO3MOXKHO UCIONB30BaHUE BUEOMATEPHUATIOB),
HabOmoieHne 00pa3oB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEN PacTBOPEHHMSI BEIIECTB
C Pa3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBICHUE PACTBOPOB C OMPeAeIEHHON MAaCCOBOH T0Iel pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTaUIaMH (HAaTpUEM U KajibleM) (BO3MOXKHO HCIIOIb30BaHHUE
BUJICOMATEPHAIIOB), HCCIeI0BaHNEe 00pa30B HEOPTAaHUYECKUX BEIIECTB Pa3IMYHBIX KIacCOB, HAOIIOEHUE
M3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCJIOT U LIEN0YeH, U3yYeHHEe B3aUMOACHCTBUS OKCUIA MEAH
(I) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHCIOT C MeETaUlaMH, pPEaKIui HeHTpanu3aluy, I[oJIyYeHnue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeTalja APYrMM U3 pacTBopa COJM, pELIeHUE
AKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BaxkHelme Kiacchl HEOPraHMUECKUX COSAMHEHUI».

IHepuoauueckuii 3axon U Ilepnoanyeckas cucrema XuMu4ecKux dJjemenTos 1. M.

MenpaeneeBa. CTpoeHue aToMOB. XUMH4YeCKasl CBSA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[TepBbie MOMBITKY KIacCUPUKALIUN XUMUYECKUX dIIeMeHTOB. [loHATHE O TpyInax CXOAHBIX AJIEMEHTOB
(IIesIouHbIe U LIEIOYHO3EMENbHbBIE METaIbl, FaJIOreHbl, HHEPTHBIE T'a3bl). DIIEMEHThI, KOTOpbIe 00pa3yoT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIIBL.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMa xumuueckux 3neMeHToB J[. . Menzaeneesa.

Kopotkonepuoanast u anmuuHonepuoaHas ¢opmel [leproandeckoit cucTeMbl XUMHUYECKUX dneMeHToB Jl. .
MenneneeBa. [lepuoast u rpynmbl. U3NYECKUN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIbI
SJIEMEHTA.

Ctpoenue atomMoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTponsl. CTpoeHHEe SJIEKTPOHHBIX 000JI0UEK
aToMOB nepBbIX 20 xuMHuueckux 3neMeHToB lleproaunueckoit cucremsl 1. 1. MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajJdyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METANIMYECKUX H

HEMETAJNIMYSCKUX CBONCTB 110 TpyniaM U rnepruoaam.



3nauenue Ilepuonuueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI XHUMHUYECKUX DSJIEMEHTOB JJISt
pa3BuTHs Hayku U npakTuku. [{. 1. MeHneneeB — yu€Hbli U rpak1aHUH.
Xumuyeckasi cBa3b. KoBaneHTHas (MOJIApHAsh W HEMOJIpHAs) CBS3b. JEKTPOOTPHUIATEIHLHOCTH

XHUMHYECKHX 3JIeMeHTOB. MloHHAas CBI3b.

Crenedp oxuciieHus. OKHCIMTEIHFHO--BOCCTAHOBHUTEIIHHEIC pPE€aKknuu. Hpoueccm OKHCJICHHUA U

BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

HU3Y4YCHUC 06p33HOB B€IICCTB MCTAJIJIOB U HCEMCTAJJIOB, B3aHMOJICHCTBHE THUAPOKCHU A HUHKA C

pacTBOpaMH  KHCJIOT ¥ IIeJIOYel,  NpPOBEICHHE  OIBITOB,  HUIIOCTPUPYIONMIMX  MPHUMEPHI
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIX PEAKIMi (TOpEeHHE, PEaKIIUU Pa3I0KCHHUS, COCTUHEHHS).

Mesicnpeomemnvie cea3u

Peanu3zanusi MEXNpPEAMETHBIX CBSI3€H MPH W3yYeHHUM XMMHU B 8 Kjlacce OCYIIECTBISCTCS 4depe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX TOHATUH, TaK U MOHATUH, SBJISIFOIINXCS CHCTEMHBIMHU JIJIS
OTIEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIHKJIA.

OO01mure ecTecTBeHHO--HAYYHBIC TTOHATHS: HAYYHBIN (DAKT, THIIOTE3a, TEOpHs, 3aKOH, aHAJN3, CHHTE3,
KJIacCCU(UKALUS, TEePUOJUIHOCTh, HAOIIOJCHHE, SKCIICPUMEHT, MOJCIUPOBAHHUE, H3MEPEHUE, MOJICINb,
SIBIICHUE.

®usuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJI, U30TOIbI, PAJUOAKTUBHOCTD,
MOJIEKYJIa, STIEKTPUIECKHUI 3apsijl, BEIECTBO, TeJ0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, T'a3, PHU3NIecKue
BEJIMYUHBI, €TUHUIIBI U3MEPEHUs, KOCMOC, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TIOPOJIbI, MOJIE3HbIE UCKOMIAEMBIE, TOTIJIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC BemecTBo 1 XUMHYeCKasi peakuusi

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux snemeHToB J[. WM. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHUOIOB,
KaJus, KaJblUs U UX COEIUHEHHUI B COOTBETCTBUU C IOJOKEHUEM JIEMEHTOB B llepuoanueckoi cucreme u
CTPOCHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XMMUYECKOW CBA3U. THUIMBI KPUCTANIMUECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHYECKON CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHUMHUYECKHE CBOICTBA BEIECTB,
OTHOCSILIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHWYECKUX COEAUHEHMH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX

BCIICCTB.



Knaccugukarus XuMU4ecKUX peakyii 10 pa3IudHbIM IPU3HAKaM (110 YUCITY M COCTAaBY YYaCTBYIOIIHUX
B PEAKILIMHU BEILECTB, 110 TEINIOBOMY 3((eKTy, 10 U3MEHEHUIO CTENCHEW OKMCICHUSI XUMUYECKHX 3JIEMEHTOB,
1o 00paTUMOCTH, MO YYacTHUIO KaTalau3aropa). DK30- M HHAOTEPMHUYECKHE PEAKLHU, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[TonsTHe 0 ckopocTH XUMHUYECKOi peakuuu. [IoHsTHe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [ToHsTHE 0 FOMOTeHHBIX M reTeporeHHbIX peakiusx. [lonsatue o karanuse. [lonsTre o XuMuyeckoM
paBHOBecuH. DakToppl, BIUAIOLIME HA CKOPOCTh XMMHUYECKOM pPEAKIMHU M TOJ0KEHHE XMMUYECKOIOo
paBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTENBHON peakuuu. CocTaBieHUE YPaBHEHUIN OKUCIUTEIbHO--BOCCTAHOBUTEIbHbBIX
peaxkiuuii ¢ UCTIONb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 37EKTPONUTUYECKON AMCCOLUAMH. DJIEKTPOIUTHI U HEBJIEKTPOIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALMU BEIIECTB C Pa3IMYHbIMU BHJIaMU XUMHUYECKOW cBA3U. CTENEHb AMCCOLUAIUH.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiiun noHHOro oomMeHa. Y ciioBus POTEKaHUs peakLuii HOHHOTO 0OMEHa, MOJIHBIE U COKpaIllEHHbIE
WOHHBbIE ypaBHeHUs peakuuil. CBOHCTBa KHCJIOT, OCHOBAaHMM W cojlell B cCBeTe INpeACTaBIeHUH 00
JIEKTPOIMTUYECKOH nucconuannu. KauecTBeHHble peakiuu Ha HOHBL. [loHsATHE O rUApOaM3e coel.

Xumuueckuii IKcnepumenn.

O03HAKOMJICHHE C MOJEIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPIraHUYECKUX BELIECTB — METAIIOB U
HeMeTalsioB (TpaduTa M anmasa), CIOXKHBIX BEHIECTB (XJIOpUIA HATPHs), UCCIEJOBAHHE 3aBHCHUMOCTH
CKOPOCTH XMMHYECKON peakliu OT BO3JACHCTBHS Pa3INUHbIX (JaKTOPOB, UCCIETIOBAHUE AIEKTPOIPOBOTHOCTH
pPacTBOPOB BEIECTB, MPOIlecca AUCCOIMAIMK KUCIIOT, IIeJo4Yeil u coneit (BO3MOXHO MCTOJIh30BAaHUE BHJIECO
MaTepuasoB), MPOBEACHHUE OIMbBITOB, WLTIOCTPUPYIONINX MPU3HAKU MPOTEKAHHS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBaHue ocalka, BbIIETIEHHE Trasza, oOpa3oBaHUE BOJIbI), OIBITOB, HWJUTIOCTPUPYIOMNINX MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIH (TOpeHre, peaKlluu pa3ioKeHUs, COeIMHEHNUS ), pACTIO3HABAHHE
HEOPraHWYECKUX BEILIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKLIMI HA MOHBI, PELICHUE DKCIEPUMEHTAIbHBIX
3a7ad4.

HemeTanibl 1 X cOeIUHEHUS

OO6mass xapakrepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHue u pU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XMMHUUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMOJEWCTBHE C MeTallaMH, HeMeTallylaMH, Ienodamu). XisopoBoaopon. CosnsHas
KHUCJI0Ta, XUMUYECKUE CBOMCTBA, MOTy4YeHUE, MPUMEHEHUE. [[elicTBrE XJI0pa U XJIOPOBOJAOPOIa HA OPraHU3M

YyeJloBeKa. Baxkuemme XJIOpHUABI 1 UX HAXOXKACHHUE B ITPUPOJC.



OO6mas xapakTepucTuka 3j1eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE
crerieHd okucieHus. CtpoeHne W (U3MYECKHE CBONCTBA NPOCTHIX BEMIECTB — KHCIOPOJAa W CEpHI.
AnnorpornHble MOTUGHUKAIIMA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOOPO, CTPOCHUE,
busnveckne U XUMHUYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEJCTaBUTENIM KHCIOTHBIX OKcHIoB. CepHas
KHCIOTa, (U3MYECKHME W XHUMHUYECKHE CBOWCTBa (OOIIME Kak MPEICTaBUTENS Klacca KHCIOT H
cnenupuyeckne). XMMUYECKUE PEAKIINH, JISKAIIUE B OCHOBE POMBIIIJICHHOTO CIIOCO0a MOIy4YeHUs! CepPHOU
KUCIOTHL. [IprMeHeHue cepHoi KUcioThl. Col CepHOM KUCIIOTHI, KAYeCTBEHHAS PEaKIUs Ha CyIb(aT-uoH.
Haxoxnenue ceppl W e€ COeNMHEHHWH B TPUPOAC. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpebl
COCIMHEHUSIMU CePbI (KUCIIOTHBIC TOYKIH, 3arPsSI3HEHUE BO3/IyXa U BOJIOEMOB), CITOCOOBI €T0 MPEI0TBPAIICHUS.

OO6mas xapaktepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
CTETICHU OKUCIICHUS. A30T, paclipOCTpaHEeHUE B IPUPO/IE, GPU3NUCCKUE U XUMUYEeCKHe CBoMcTBa. KpyroBopot
a3oTa B mpupojae. AMMHaK, ero (pu3nveckrue U XUMHUYECKUE CBOWCTBA, MoONydeHUEe U npumeHenue. Comu
aMMOHMSI, MX (PU3MUYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHue. KauecTBeHHAs peakIys Ha MOHbI aMMOHHSL.
A3OTHas KUCIIOTa, e€ molyyeHne, (PU3MYeCKHe U XUMUYECKHEe CBOMCTBa (00IIMe KaK MPeICTaBUTEIIs Kilacca
KHCIOT | crernuduueckue). Vcrnonb30BaHNe HUTPATOB W COJCH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMHUYECKOe 3arps3HCHUE OKPYIKAroIIeH Cpelbl COCTUHEHHUSMHU a30Ta (KHCIOTHBIC JIOXKIH,
3arpsi3HEHUE BO3/yXxa, MOYBBI U BOJ0oEMOB). Docdop, amtoTponHsie Moaudukanuu ¢ochopa, Gpusndeckre u
xuMudeckue cporctBa. Okcua pochopa (V) u dpochopHas kucinora, pusnyeckrue 1 XUMHUECKUE CBOMCTBA,

nonyyenue. McnonpzoBanue ¢pocharoB B kKauecTBe MUHEPATBLHBIX YA00PECHUH.

OO6mas xapaktepucTuka 3yeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTENEHU OKUCJIEHMs. YTJIEpOJl, aJFIOTPONHbIE MOAU(UKALIMY, PACIPOCTPAaHEHUE B MPUPOJE, PU3NUECKUE U
XUMUYEeCKue cBorcTBa. AncopOuus. KpyroBopot yriepoaa B mpupojae. OKCUabl yrieposa, ux Gu3ndeckue u
XUMHUYECKHE CBOMCTBa, JEHCTBHE Ha JKUBBIE OPraHU3Mbl, MOJIYYEHHE U TNpPUMEHEHHE. DKOJOTHYECKHE
po0JIeMBbI, CBSI3aHHBIE ¢ OKCUI0M yriieposa (IV), rumoresa rinobanbHOro MOTETUICHHS KIIMMaTa, TapHUKOBBIN
a¢dekT. YroapHas KUcioTa 1 e€ cosli, uX pU3n4ecKkre U XUMUYECKHE CBOMCTBA, MOJyUYeHUE U IPUMEHEHHE.
KauectBeHHast peakuus Ha KapOoHar-uoHbl. Mcmonb3oBaHue KapOOHaTOB B  OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJTbCKOM XO0341CTBE.

[TepBoHayanbHbIE TOHATUS 00 OPraHMUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX yriepoaa (MeTaH, 3TaH,
STUJICH, alleTHJIEH, ATaHOJI, TIUIEPUH, YKCYCHasl KUcToTa). [IpupoaHble HCTOUHUKHU YTIEBOAOPOAOB (yrodb,
NPUPOJIHBIH Ta3, HeTh), IPOAYKTHI UX epepaboTKH (OEH3UH ), UX POJIb B OBITY U MpOMBbIUIeHHOCTH. [ToHATHE
0 OMOJIOTMYECKM BaXKHBIX BEIIECTBAX: JKMpaX, OelKax, yIiIeBOAaX — M HMX POJM B JKU3HHM YEJIOBEKa.
MarepuranbHOE EAMHCTBO OPTraHUYECKUX U HEOPTAHUUECKUX COEAMHEHNH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, MOJydyeHHE W mpumeHeHue. CoeluHEHUs

KpemHus B nipupoae. Obmue npencrasienus o6 okcune kpemuus (IV) u kpemaneBoit kucinote. CUITUKATHI,



UX UCIIOJIb30BaHME B OBITY, B IPOMBILIICHHOCTH. BajkHelne cTpouTenbHble MaTepHalibl: KEpaMUKa, CTEKIIO,
LIEMEHT, OeTOH, »ese300eToH. [IpoGieMbl 6e30macHOrO MCIOJIb30BaHMSA CTPOMTENBHBIX MAaTEpUaloB B
[IOBCEJHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3loB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI, IIPOBEICHUE

KAueCTBEHHBIX PEaKIMil Ha XJIOPUJI-MOHBI U HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI, OTPAKAIOLINE
¢busznueckue M XUMHUYECKHE CBOIICTBA TaJlOT€HOB M HX COCAMHEHHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), O3HAKOMJIIEHHUE C 00pa3liaMu XJIOPHI0B (TaJIOTeHUI0B), 03HAKOMIIEHHE C 00pa3liaMH Cephbl
u e€ coeMHEHUsIMHU (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUANIOB), HAOIIOIEHHE TpoIiecca OO0YTIIMBaHUS
caxapa TOJ JIGHCTBMEM KOHIEHTPUPOBAHHONW CEPHOM KHCIOTHI, H3yYEHHE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpHON KHCIOTHI, MPOBEACHHE KAaueCTBEHHOW peakuuu Ha Cynb(aT-uoH U HaOIIoAeHUE
npu3HaKa e€ MpPOTEeKaHHsl, O3HAKOMIIEHHE C (PU3MUEeCKUMU CBOWCTBaMHU a30Ta, (ocdopa U UX COCTUHEHHIMA
(BO3MOYKHO HCITIOJIb30BaHKE BUIEOMATEPHUAIOB), 00pa3aMu a30THBIX U GocHOpHBIX yAOOPEHUH, MOTyYeHHE,
coOupaHue, paclio3HaBaHWE U W3yYeHHE CBOMCTB aMMMaKa, MPOBEIEHHUE KAaYeCTBEHHBIX PEakluil Ha HOH
aMMOHUA U (pocdaT-uoH M M3ydeHHEe MPHU3HAKOB UX MPOTEKAHUS, B3aMMOJCHCTBHE KOHIIEHTPHUPOBAHHON
a30THOM KHCIOTBI C Mepl0 (BO3MOXKHO HCIIOJIb30BAaHME BHJAEOMATEpUANIOB), HU3YYEHHE MOJelei
KpUCTAINTMYECKUX pEMIETOK anmasza, rpadura, ¢QyiiepeHa, O3HAKOMJIEHHE C TMPOIECCOM  aICcopOIHu
pPacTBOPEHHBIX BEUIECTB aKTHUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTrasa, MOJIy4YeHHE, cCOOMpaHue,
pacrno3HaBaHHe U U3yYeHHE CBOWCTB YTIEKUCIIOro ra3a, IpoBeJeHe KaueCTBEHHBIX Peakiuii Ha KapOoHaT u
CWJIMKAT-MOHbl M W3yYECHHE MPU3HAKOB HMX IMPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHEW CHUIMKATHON
MPOMBILJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAJbHBIX 3alay 1Mo Teme «BaxHelline HeMmMeTamibl U UX
COEIUHEHUS.

MeTajibl M MX COeTMHEHHS

OOmast XapakTepUCTUKa XUMHUYECKUX 3JEMEHTOB — METAIJIOB Ha OCHOBAaHUHM HUX IIOJIOKEHUS B
Ilepuognueckoit cucteme xumuueckux snemeHToB J[. M. MengneneeBa u crpoeHuss aromoB. CTpoeHHe
METaJIJIOB. MeTayuinyeckas CBA3b U METaJNIMYecKasi KpUCTAJUIMYECKas peleTka. JINEKTPOXUMHUUECKUN Psif
HanpspkeHui MeramioB. du3nuecKkue W XUMHUYECKHE CBOicTBa MeTayuioB. OOIue crnocoObl MOTyYeHHs
MeTauioB. [oHATHE O KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3alIUTH UX OT Koppo3uH. CIuiaBbl (CTalb,
YyT'yH, JIOPAJTIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[I{erounsle MeTayuibl: mosiokeHue B llepuoamyeckod cucreme Xxumudeckux siemeHtos /J[. .
MenpeneeBa, CTpoeHHE MX aTOMOB, HaXxokJIeHHe B mnpupoze. dusnueckne U XUMHUYECKHE CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U THAPOKCHUBI HAaTpHs U Kanus. [[puMeHeHne nieI0UHbIX METAIJIOB U UX

COEIUHEHUN.



[IlenoyHo3eMenbHBIE METAJUIBI MarHuid M KajdblMi: moyiokeHwe B llepmomgmyeckoil cucreme
xuMuueckux anemeHToB [. 1. MenaeneeBa, cTpoeHHe UX aTOMOB, HaxoxkaeHue B npupojae. Gusnueckue u
XUMUYECKUE CBOMCTBA MarHusl M KaiblUs. BaxHelmme coequHeHus Kaablus (OKCHI, THAPOKCHII, COJIH).
JKécTkoCcTh BOJIBI M CTIOCOOBI €€ yCTpaHCHHUS.

AnmtoMunuii: nonoxkenue B llepumoamdeckoi cucteMe xumudeckux snemeHtoB /. WM. Menpeneesa,
CTpPOCHHE aToMa, HaxOXKJIeHHe B mpupoje. Ousndyeckue 1 XUMHYECKUE CBOMCTBA allfOMUHUA. AM]oTepHBIe
CBOMCTBA OKCHJIa U THAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenue B llepmoamueckoi cucteme xumuueckux sieMeHtoB . M. Menneneena,
CTPOCHHE aToMa, HaxOoXXJAeHue B mpupoje. PuU3MYEeCKMe M XHUMHUYECKHE CBOMCTBa xkemne3a. OKCHIbL,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U MOTyUEHUE.

Xumuyeckuii IKcnepumenm:

O03HAKOMJICHHE C O0OpasllaMd METAJUIOB M CIUIaBOB, WX (DHU3MYECKHMMH CBOHCTBAMH, HW3YUYCHHE
pEe3yJIbTAaTOB  KOPPO3WM METAUIOB  (BO3MOXHO HCIOJIH30BAaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHUJIA KajbllUs U HATPUs C BOAOW (BO3MOXHO MCIIOJBb30BAaHUE BHUICOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJIbI, MPOIECCa TOPEHUS JKeJie3a B KUCIOpoe (BO3ZMOXKHO UCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), MPU3HAKOB MMPOTEKAHUS KAU€CTBEHHBIX PEAKIIUi HA MOHBI: MarHusl, KJIbIIHS, aTFOMUHUS,
nuHka, sxenesa (II) u xxenesa (I1I), mexu (1), HaOrOIEHNE ¥ ONIMCAHKE TIPOIECCOB OKPAIIMBAHUS TIAMECHU
WOHAMHU HATpHUs, Kaius W KalblHUs (BO3MOXHO WCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HCCIEAOBaHUE
aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS U TUIPOKCHIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHelIre MeTauibl M UX COSIUHCHHU.

XuMHus M OKpyKawLias cpeaa

BemectBa u Marepuainsl B IOBCEIHEBHOM JKU3HU YeNoBeKa. be3onacHoe MCHob30BaHUE BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKarolle cpeabl (TpeenbHas TOMyCcTUMasi KOHIICHTPAIUS BEIIEeCTB,
nanee — [1J1K). Poib XxuMuu B pelieHH# SKOJI0THIECKUX PoOIeM.

Xumuueckuii Ixkcnepumenm:

H3y4eHue o0pa3ioB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITBI).

Mescnpeomemnuie ceazu

Peanuzanusi MeXnpeaAMETHBIX CBsSI3€d MPU U3YYEHUH XUMHHM B 9 Kjacce OCYLIECTBISIETCS 4epe3
HCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK U MIOHSATHH, SBISIOMIUXCS CHCTEMHBIMH JISI
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO01mure ecTeCTBEHHO-HAYUYHBIC MOHATHUS: HAYYHBIA (DAaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3,
KIaccupuKanus, MEePUOJUIHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIHPOBAHUE, H3MEpPEHHE, MOJEIb,

SBJICHHUE, TTAPHUKOBBIHN 3 (EKT, TEXHOJIOTUS, MAaTEPUAIIBI.



®dusnka: mMarepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOMNbI, PaJllOAKTUBHOCTS,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsijl, NPOBOAHUKH, MOIYIPOBOJHUKH, AUIIEKTPUKH, (POTOIEMEHT, BEIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ra3, pacTBOP, paCTBOPUMOCTh, KPUCTAILIIMUECKas PeIIETKa,
CIUIaBbl, (PU3UYECKUE BEJIMYMHBI, €AUHUIBI MU3MEPEHMs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
CounHize.

buonorus:  ¢orocuHres, apixaHue, Ouocdepa, DIKOCUCTEMA, MHUHEpAJIbHbIE  YAOOpEHMS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TIOPO/IbI, 10JIE3HBIE UCKONIAEMble, TOIIIUBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA IMYHOCTHBIE PE3YJIBTATDI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOIpaMMbl OCHOBHOTO 0O0ILIEro oOpa3oBaHUs JOCTUTAIOTCS B
xone oOyuyeHHs XMMHUU B €IUHCTBE Y4YeOHOW M BOCHMTATEILHOW JEATEIbHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHSATHIMU
B 00II[ECTBE NpaBUJIaMH U HOPMaMH MOBEIEHUS U CLIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS
U COLMANIU3aIMH 00yYarOIIUXCsl.

JInuHOCTHBIE pPE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATbCS CHCTEMOMN
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM U PaCIIUPEHHUE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTPHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U Hay4YHOMY HACJIEIUIO,
MOHMMAaHMs 3HAYEHHMS XMMHUYECKOH HAayKH B JKU3HHM COBPEMEHHOIo OOIIecTBa, CIOCOOHOCTU BIAJETh
JOCTOBEpHOI MH(pOpMaIel 0 NepeOBbIX TOCTUKEHUAX U OTKPBITUSIX MUPOBON M OT€YECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 yCTPOHCTBE MHUpPA U OOIIECTBA; 2) FPAKIAHCKOT0 BOCIIHTAHUS:

IIPEJICTaBJICHNS] O COLMAIBHBIX HOPMAX M MPaBUiIaX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE,
KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIIE10BATENbCKOM, TBOPUECKOM U
JIpPYTUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPA3HON COBMECTHOM AESITENbHOCTH MPU BBITOJIHEHUH
y4eOHBIX, T03HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUH yUE€OHBIX TPOEKTOB,
CTpeMJIEHHsI K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIX B IIpOLecce ATON yueOHOM AesITeTbHOCTH, TOTOBHOCTH
OLIEHHUBATh CBOE MOBEACHHUE U MOCTYNKU CBOUX TOBApHILEH C MO3ULMK HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIICCTBUMN MOCTYNKOB; 3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE U XHMHUYECKOM peaklid, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKHW U COCTaBISIOLIME OCHOBY Ui TMOHUMAaHUS CYIIHOCTH HAy4HOU

KapTUHBI MUPA, IPEJCTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOIbI, B3AUMOCBS3SIX YEIOBEKA



C MPUPOAHOM CpeAod, O pOJIM XMMHUHU B IMO3HAHUU 3TUX 3aKOHOMEPHOCTEH; TMO3HaBaTeJIbHbIE MOTHUBBI,
HaIpaBJICHHbIE HA IOJIyY€HUWE HOBBIX 3HAHUI MO XUMHUH, HEOOXOAUMBIE NJsi OOBSICHEHHs HAaOII0JAaeMbIX
IIPOLIECCOB U SIBJICHUI, T03HABATEIbHON, NH()OPMALIMOHHON U YUTATENLCKOM KyJIbTYpPbI, B TOM YHCJIe HABBIKOB
CaMOCTOSITENTbHON paboOThl ¢ YUEOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYpOH, JOCTYIHBIMH TEXHUUECKUMU
cpeacTBaMu MH(GOPMAIMOHHBIX TEXHOJOTHI; MHTEpeC K OOY4YeHHI0 W MO3HAHHIO, JII0003HATENLHOCTD,
TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa3OBaHUIO, MPOEKTHOM U HCCIEAOBATEIbCKOM IESATENbHOCTH, K
OCO3HAaHHOMY BBIOOpPY HANpPaBICHHOCTH M YPOBHA 00y4eHHUs B JalIbHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH KM3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KM3HH, OCO3HAHUE TOCIEACTBUNA M HENPUSNTHE BPEIHBIX MPHUBBIYEK (yMOTPEOICHUS
QJIKOTOJIsl, HAPKOTUKOB, KYpPEeHHsI), HEOOXOIMMOCTH COOJIO/ICHUS MPaBUJI 0€30MaCHOCTU MPH OOpPAILCHUH C
XUMHYECKUMHU BELIECTBAMH B OBITY U pealbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TIPOQECCHil M Tpya pa3IMdHOTO POJa, YBAKCHHE K TPyIy U
pe3yabTaTaM TPYJI0BOM IE€ATETbHOCTH, B TOM YKCJIE HA OCHOBE MMPUMEHEHHUSI MPEIMETHBIX 3HAHUH 10 XUMUH,
OCO3HAHHBIM BBIOOp HWHIWBUIYATHLHOW TPACKTOPUU IPOJOJDKEHUS 00pa3oBaHHUS C y4ETOM JIMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIICCTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHENTHOM
MPOPECCUOHAIBHON ACSITENIPHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) IK0JIOrHY€eCKOT0 BOCIUTAHUS

HKOJIOTMUYECKH I11eIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KM3HH Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAHMSI, TOHUMaHHUE IEHHOCTHU 3JI0POBOT0 U 6€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHHE
K COOCTBEHHOMY (PU3UYECKOMY U TCHXMYECKOMY 3/I0POBBIO, OCO3HAHHE I[EHHOCTU COOIIOJICHUS MPaBUII
0€30MMacHOT0 MOBEACHHs TP paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIIUSIX, YTPOKAIOLIUX 3I0POBBIO U KU3HU
TOJei; CmOCOOHOCTH TMPUMEHSTh 3HAHUS, TONydaeMble MPU M3YYCHUU XHUMHH, JUIs pelleHHs 3aiad,
CBA3AHHBIX C OKPYXKAIOUIEH NPUPOAHOW CpeAoid, JUisi TOBBILIEHUS YPOBHS HKOJOTHYECKOH KYJIbTYpHI,
OCO3HAaHUs TJI00ATBFHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM U MyTe UX PEelIeHHs MOCPEICTBOM METO/I0B
XUMUU, SKOJIOTHYECKOTO MBIIIUICHHS], YMEHUS PYKOBOJICTBOBATHCS UM B IMO3HABATEIbHOM, KOMMYHUKATUBHOMN
U COIIMAIIbHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeMEeTHBIX PE3yIbTAaTOB BBIACISIOT 3HAUUMbIC JIJIs1 (POPMUPOBAHUS MUPOBO33PECHHS
oOleHay4YHple TIOHATHUS (3aKOH, TEOPHs, MPUHIIMI, THUNOTe3a, (aKkT, CUCTEMA, MPOIECC, IKCIEPUMEHT H
JPYToe€.), KOTOPBIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX W MO3BOJISIIOT Ha OCHOBE

3HAHUW W3 3TUX MpeAMETOB (HOpPMHUpOBATh MPEACTABICHUE O IEJOCTHOM HAay4HOH KapTHHE MHpa, U



YHUBEpCaJbHble Yy4eOHBbIE JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIC, PEryJSTHBHBIE), KOTOPHIE
o0ecnieunBalOT (popMHpPOBAaHME TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHIO M OCYLIECTBIICHUIO
y4eOHOM NeATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBeEpPCcaJbHbIE yYeOHble AeiicTBUs ba3oBbie

JIOTHYeCKHue AefCTBUSA:

YMEHUS UCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS [IPU OCBOCHUH 3HAHUM: PACKPBIBATh CMBICII
XUMHYECKUX TOHATUN (BBLIEIATh MX XapaKTepHbIe MPHU3HAKW, yCTaHABIMBATh B3aWMOCBSI3b C JIPYTHMH
MOHATHUSIMH ), UCIIOJIb30BaTh MOHATHS AJIsl 00BSACHEHUS OT/EIbHBIX ()AaKTOB U SBJICHUI, BRIOUPATh OCHOBAHUS
U KpUTEpUU Ui KIACCU(PUKAUUU XUMHYECKUX BEIIECTB U XHMHUYECKUX pEakUui, YCTaHaBJIMBATb
MPUYMHHOCIEACTBEHHbIE CBS3M MEXIYy OOBEKTaMH U3YYEHHUS, CTPOUTH JIOTHUYECKHE PACCYKIACHHUS
(MHIyKTUBHBIE, 1€ TyKTUBHbBIE, 10 aHAJIOTHH ), JIeJaTh BHIBOBI M 3aKJIFOUEHUS; YMEHUE IPUMEHSTH B IPOIlecce
MO3HAHUS MOHATUA (IIPEIMETHBIC U METapeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3yEeMbIe
B XMMHUH, TPE0OPa30BBIBATH IIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIE TPECTABICHUS — XUMUUYECKUN 3HAK
(cuMBOJ 3eMeHTa), XuMu4eckas (GopMmyria U ypaBHEHHE XMMHYECKON peaKIMH — MPH PelIeHud y4eOHO-
MO3HABATENIbHBIX 3a/lay, C Y4YE€TOM OTUX MOJEJbHBIX NPEACTABICHUN BBISABIATH U XapaKTepU30BATh
CYIIECTBEHHbBIE MTPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKLUi, BBISBISTD
o0mire 3aKOHOMEpPHOCTH, MPUYMHHOCIEICTBEHHBIC CBSI3U U MPOTHUBOPEUMS] B M3y4aeMbIX MpoIeccax H
SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUS:

YMCEHHUEC HUCIIOJIB30BATh MMOCTABJICHHBIC BOIMPOCHI B KAUYCCTBC HHCTPYMCHTA IO3HAHUS, 4 TAKIKC B

KauecTBE OCHOBBI AJisi (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;
MpHOOpEeTEeHNEe OMbITa MO IUIAHWPOBAHMIO, OPTaHU3AIMU M TPOBEIACHHUIO YYEHHYECKUX IKCIEPHUMEHTOB,
yMeHHue HabI0AaTh 3a X0/10M Ipoliecca, CaMOCTOSATENIbHO MPOTHO3UPOBATh €r0 pe3ynbTart, (GopMyIupoBaTh
0000IIeHNsT U BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITa, HWCCIEIOBAHHS, COCTABIATH OTYET O
pojieTaHHo paborTe.
Padora ¢ nnopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAIMIO PA3IMYHBIX BUAOB U (HOpM
MPEACTABICHUS, MOJYy4YaeMyl0 W3 Pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYJSIpHAS JIUTEpaTypa XUMHYECKOTO
COJiep>KaHusl, CIPaBOYHbIE MOCoOus, pecypchl MHTepHeTa), KPUTUYECKH OILIEHHWBATh MPOTHBOPEUYHBYIO U
HEJOCTOBEPHYIO MH(OPMAIIHIO; YMEHUE MPUMEHSATh Pa3INYHbIe METOABl U 3apOChl MIPHU MOUCKE U OTOOpPE
nH(OPMAIIUK U COOTBETCTBYIOIIUX JAAHHBIX, HEOOXOMUMBIX JJIsi BBHIIOJHEHHS YYEOHBIX U MO3HABATEIHHBIX
3a1a4 OIpEeAEIEHHOTO TUIIA, npuoOpeTeHne OTbITa B obmactu WCIIOIb30BAHUS
MH()OPMAIIMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTHUH, OBIAJCHUE KYJIbTYpOH AaKTUBHOTO HCIIOJIb30BAHUS

Pa3NUYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANIbHYIO (OopMy mpeacTaBIeHUS



nH(pOpMallMd ¥ WJUIIOCTPUPOBATH pElIaeMble 3a/ayll HECIOXKHBIMU CXEMaMH, JuarpaMMamu, IpYTUMH
dhopmamu rpadUKu ¥ ©X KOMOMHAIIMSIMU;

yYMEHHE HCIIOJIb30BaTh U aHAJU3UPOBATH B Mpoliecce yUeOHOW U HCCIIeI0BATeNbCKON AesITebHOCTH
MH(OPMALIMI0O O BIUSHUU MNPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sIiiCTBa M TpaHCIOpPTa Ha COCTOSHUE
OKPY’Karollle MpUpPOTHON Cpeibl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0/ quaora u (MiM) JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TEMBI,
(GbopMyJIHpOBaTh CBOM TPEUIOKCHHUSI OTHOCHUTEIBHO BBIMOJHECHUS NPEIJIOKCHHOW 3a7aud; YMCHHS

MPEACTABIISITH MOJYYEHHBIE PE3YJIbTATHI TO3HABATEILHOMN JACSITEIBHOCTU B YCTHBIX U
MUCBMEHHBIX TEKCTaxX; JAeNaTh MPE3CHTALMIO PE3YILTATOB BBIIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(;mabopaTopHOro ombiTa, J1a00paTOpHOIl pabOTHI O MCCIEIOBAHUIO CBOMCTB BELIECTB, YYEOHOTO MPOEKTA);
yMEHHsI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENBFHOM U UCCIIEIOBATENHCKOM
JEeSTeIbHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIeM HAa OCHOBE y4€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS
no3unuil (00Cy>KAeHHsl, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHALIUS COBMECTHBIX ICHCTBHIA,
OTpe/ieNIeHUEe KPUTEPHUEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON pabOTHI U IpyTHE).

PeryasiTuBHble yHUBepCaJbHbIE YUeOHbIe IeiicTBUS:

YMEHHUE CaMOCTOSATEIBHO OMNpEACNATh NN JCATEIbHOCTH, IUIAHHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBATh W TIPH HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BHIOMpaTh Hauboee
s dexTuBHBIE CIOCOOBI pelieHrs] YUYeOHBIX M TMO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIHHO COCTABIISTH WIIH
KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JACHCTBUM NP BHITTOTHEHUH 33/IaHUM C yUETOM MOTYUEHHUST HOBBIX
3HaHUN 00 H3y4aeMbIX OOBEKTaX — BEIHIECTBAX W PEaKIUsIX, OIEHWBATh COOTBETCTBHE IOJYYCHHOTO
pe3ysbTaTa 3asBJIECHHOM 1111, yMEHUE UCTIOIh30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, TPE/IjiaracMble B YCIIOBUU
3a/1aHHM.

HPEAMETHBIE PE3YJIbTATHBI

B coctaBe mpeIMeTHBIX pe3ylbTaTOB MO OCBOEHHUIO 00S3aTENBLHOTO COAEP)KAHUS, YCTaHOBJICHHOTO
JTaHHOU QenepanbHON pabodeld MporpaMMOii, BBIICISIOT: OCBOCHHBIE OOYYArONIMMHKCS HAy4YHBbIC 3HAHUS,
YMEHHUsI M CTIOCOOBI JeHCTBUH, crienuduueckue A MpeIMeTHON 001acTu « XUMHUS», BUABI AESITEITLHOCTH IO
MOJIyYE€HUIO HOBOT'O 3HAHUS, €T0 HHTEPIPETAIIUH, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3INYHBIX YISOHBIX U
HOBBIX CUTYyaIUsIX.

K xonmy oOyuenus B 8 kiiacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)xaTh

c(OpPMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

° PACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX TMOHSTHM: aTOM, MOJICKYJIa, XUMHYECKUI 9JICMCHT,

MIPOCTOE BEMIECTBO, CJI0KHOE BEIIECTBO, CMECH (OHOPOIHAS M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS



aTOMHasi M MOJIEKYJIsipHasT Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJSpHas Macca, MaccoBasl A0S
XUMHUYECKOTO DJJIeMEHTa B COCIMHEHUH, MOJSPHBIA O00bEM, OKCHI, KHCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPHUIIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUYecKash peakius, KiIacCupuKanus peakiuui: peakiun
COCIMHEHUS, PEaKIUU PaA3JIOKEHUs, peaklUu 3aMelIeHUs, peakluu OOMEeHa, 3K30- U IHAOTEPMUYECKUE
peakiuu, TermaoBor 3G (heKT peakuu, siIpo aToMa, IEKTPOHHBIN CIIO aToma, aToMHasi opOuTasb, paanyc
aToMa, XUMUYECKas CBA3b, MOJISIPHAS U HEMOJISIPHAsi KOBaJICHTHAs CBSI3b, MOHHASI CBSI3b, HOH, KATUOH, aHUOH,

pacTBOp, MaccoBasi 1015 BellecTBa (MPOIEHTHAs KOHIIEHTPALIKs) B pacTBOPE;

° WIUTIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHNYCCKHX MOHATUH U IIPUMCHATH 3THU IMOHATHUA

IIpH OIIMCaHWU BCIICCTB U UX HpeBpameHHﬁ;

. HCIO0JIb30BaTh XMMHUYECKYIO CHUMBOJIUKY Ul COCTaBJICHHS (OpPMYJ BELIECTB U ypaBHEHUU

XUMHYECKUX PEAKIIUI;

. OTIPEJIeNIATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, CTEIICHh OKHCIICHHUS
AJIEMEHTOB B OMHAPHBIX COCTMHEHHSX, TPUHAIIIC)KHOCTD BEIIECTB K ONPEAeIEHHOMY KJIACCy COSIMHEHHH 1O

dbopmynaM, BUI XUMAYECKOH CBSI3U (KOBAICHTHAS U MOHHAs) B HEOPTAaHMYECKUX COSAMHEHUSX;

® PaCKpbIBaTb CMBICII HepI/IOI[I/I‘ICCKOFO 3aKOHa I[ . Mengeneena: JACMOHCTPHUPOBATDH
IIOHUMAaHHEC HCpHOI{H‘-IGCKOfI 3aBUCHMOCTH CBOMCTB XHMHYCCKHX DJJIIEMCHTOB OT HX IIOJIOKCHHUS B
HepHOHHHGCKOﬁ CHCTEMCE, 3aKOHOB COXpPaHCHUA MacCChbl BCIIICCTB, IIOCTOAHCTBA cocCTana,

aTOMHO-MOJIEKYJISIPHOTO YUEHHMs], 3aKOHa ABOTafpo;

. OMHCHIBATh M XapakTepu3oBaTh TaOnuuHyto Gopmy [lepuoamdeckoil cUCTEMBl XUMHUYECKUX
AJIEMEHTOB: pa3auyaTh MOHATHUS «TJIaBHas moArpynma (A-rpynma)»y u «nobouyHas noarpynna (b-rpymnma)y,
Majbie U OOJIBIIINE TEPUOJbI, COOTHOCUTh 0003HAUEHHUs, KOTOpble MMEIOTCs B Tabnuie «llepuonnueckas
cucTteMa XUMHYecKux 3yeMeHToB [[. 1. MenaeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsia slpa, OOILIee YHUCIO 3JIEKTPOHOB U paCIpeleleHHEe HX I10

AJIEKTPOHHBIM CIIOSIM);

. KIACCU(UIIUPOBATh XHUMHUYECKHUE OJJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XHMHUYECKUE
peakmuu (1Mo YUCIIy ¥ COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, O TEIIIOBOMY 3 dexTy);

. XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEIECTB PA3NUYHBIX KIACCOB,

MOATBEPIKAAA OIIMCAHNUE IpUMEPAMU MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ;

° IMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX Kade€CTBEHHOTO CcoCTana,

BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUAX;
. BBIUYUCIISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa 1Mo (GopMylie COCIUHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B PAcTBOpE, MPOBOJIUTH

pacuéThl M0 YpaBHEHUIO XUMUYECKON peaklnu;



. MPUMEHSTH OCHOBHBIE ONEPAIIH MBICITUTEILHON JIESITeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eHNe, CUCTeMaTH3alMIo, KJIAacCU(UKALMIO, BBIABICHUE HNPUYMHHO--CIEICTBEHHBIX CBs3ed — Ui
U3yYEHUs] CBOMCTB BEWIECTB M XMMHUYECKMX pPEAKIMH, €CTECTBEHHO-HAayYHbIE METOJbl I1O3HAHHUS —
Ha0JI01eHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICICHHBII);

. CJIeZIOBATh MPaBUIIaM I0JIb30BAHUS XUMUYECKOHN MOCY 101 U TabOpaTOPHBIM 000PYI0BaHUEM,
a TaKKe MpaBWiaM OOpalIeHHss C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSIMHU I10 BBITOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJIOpOJA U
KHCJIOpO/ia), IPUTOTOBJIEHUIO PAcTBOPOB C ONPEAEIEHHOM MaccOBOM J0J€ll pacTBOPEHHOIO BEILECTBA,
IUTAHUPOBATh U IPOBOJUTH XMMUYECKHE SKCIICPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB ILEIOYEH M KUCIIOT C
MTOMOIIBI0 UHAUKATOPOB (JTakMyC, (GeHON(PTATCHH, METHIIOPAHXK U IPYTHE).

K xoHuy oOydenus B 9 kjacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpPakaTh

c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCSA YMEHUI:

° PACKPBIBATE CMBICI OCHOBHBIX XUMHUYCCKUX MMOHITUMN . XUMAYECCKUMN 9JICMCHT, aTOM, MOJICKYIJIA,
HOH, KaTHOH, aHHMOH, IIPOCTOC BCHICCTBO, CJI0XXKHOC BCIICCTBO, BAJICHTHOCTL, J3JICKTPOOTPHULIATCIbHOCTD,
CTCIICHb OKHCJICHUA, XUMHUYCCKasA pCaKlusd, XUMHUYICCKaAsA CBA3b, TEIUIOBOU 3(1)(1)CKT p€aKuuu, MOJIb, MOJ'IHpHHﬁ
O6T>éM, pacTBOp, SBJICKTPOJHUTBI, HEIJICKTPOJIUTBI, J3JICKTPOIHUTHYCCKAA JUCCOLHMAlHA, PCAKIHWH HMOHHOI'O
O6M€Ha, KaTajinu3aTop, XUMHUYCCKOC pPABHOBCCHC, O6paTI/IMLIC u H606paTI/IMbIe p€aKuuu, OKHCIUTCIBbHO-
BOCCTAHOBHUTCIIbHBIC PCAaKINU, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKUCJICHUC U BOCCTAHOBJICHUC, aJUIOTPOIINH,
an)OTCpHOCTB, XHUMHWYCCKasA CBA3b (KOBaJIeHTHaSI, MOHHAas, MeTaJ'IJ'II/ILICCKaSI), KpUCTAJlNINICCKad peméTKa,
KOppo3uda MCTAJUIOB, CIJIaBbl, CKOPOCTb XUMHYECKOH peaKknuun, NpeaAciIbHO JOITYCTUMAA KOHICHTPALU HI[K

BCIIICCTBA,

° HIUTIOCTPUPOBATE B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHSATHHA ¢ MPUMCHATH 3THU IMOHATHUA

IIpU OIIMCaHWH BCIICCTB U UX npeBpameHI/Iﬁ;

° HCIIOJIb30BAaTh XHUMUYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (bOpMy.]I BCIICCTB U ypaBHeHI/Iﬁ

XUMHUYECKUX PEAKIINiL;

° OMpEaACIATL BAJICHTHOCTE MW CTCIICHb OKHCIICHHA XUMHUYCCKUX JJICMCHTOB B COCAWHCHUAX
Pa3INYHOrO COCTaBa, IPUHAIEKHOCTD BELIECTB K ONPENENEHHOMY KIacCy COeIUHEHUH o (GopMynam, BU]
XMUMUYECKOH CBA3H (KOBAJICHTHAs, HOHHAs, METAJUINYECKAs1) B HEOPTaHUYECKUX COCIUHEHUSAX, 3aps/] HOHA 110
XUMHUUECKON (opMylie, XapakTep CpeAbl B BOJHBIX pPACTBOPAX HEOPraHUUYECKHX COEAMHEHUH, TUI
KPHUCTANINYECKOHN PEIIETKN KOHKPETHOTO BEIECTBA;

. packpsiBaTh cMbICi [lepmonnmyeckoro 3akona JI. M. MenneneeBa U NEMOHCTPUPOBATH €TO
NOHUMAaHHE: ONMCBHIBATh M XapaKTepH3oBaTh TabmuuHyro (opmy Ilepumoguueckoil cucTeMbl XMMHUYECKUX

AJIEMEHTOB: Pa3UYaTh MOHATHS «TJIaBHas moArpynna (A-rpynmna)» u «mnobounas noxarpynmna (b-rpymma)y,



MaJsible U OOJIbIINE MEPUObI, COOTHOCUTh 0003HAYEHHs, KOTOpPbIE UMEIOTCA B MEPUOANYECKON Tabmule, ¢
YHCJIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U 3apdan sjpa, olluiee
YHCIIO AJIEKTPOHOB M paclpeiefieHue UX MO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B
M3MEHEHUU CBOWCTB DJIEMEHTOB M HUX COCIMHEHUH B IpejesaX MallbIX MEepUOJ0B M TJIABHBIX MOATPYMI C
y4€TOM CTPOCHHUS UX aTOMOB;

. KJIACCU(UIIUPOBATh XMMHUYECKHUE OJJIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XHMHUYECKUE
peakiuu (1o YUCIy M COCTaBY yYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3P dEeKTy, M0 U3MEHEHHUIO

CTEIICHEH OKHCIJICHHUS XUMHUYECKUX BHCMCHTOB);

. XapaKkTepu30BaTh (OMUCHIBATH) OOMIME U CHEIUPUICCKIE XUMUYSCKUE CBOMCTBA MPOCTHIX U
CIOKHBIX BEILIECTB, MOATBEPKAAas OMNUCAHUE MPUMEPAMU MOJIEKYJSPHBIX M HOHHBIX YpaBHEHHUM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHfI;

. COCTaBJISATh YPABHEHMSI AEKTPOIIUTUUECKON AUCCOLIMALIMM KUCIIOT, 1LEN04YeH U COoJel, MOIHbIe
U COKpalléHHbIE YpaBHEHMsI pEaKuil HMOHHOTO OOMEHa, YpaBHEHHs pEaklui, IOATBEPKAAIOIINX

CYHICCTBOBAHUC T€HETUYSCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB;

. pacKpbiBaTh CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX peakiuii
HOCPE/ICTBOM

COCTaBJICHUS 3JICKTPOHHOI'O OajlaHca 3THX peaKuHﬁ;

° IMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUSA, BO3MOKHOCTHU

MMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUSAX;

® BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI BCUICCTB, MACCOBYIO ITOJIHO
XHUMHUYCCKOro 92JICMCHTaA II0 (bopMyJIe COCAUHCHUA, MACCOBYHO [OJIIO BCIICCTBA B PAaCTBOPEC, NMPOBOIAUTH

pacuéTel 10 YpaBHEHUIO XUMHUUYECKOM peakLnu;

. co0roAaTh MpaBuiia OJIb30BaHUs XUMUYECKOM MOCYI01 U J1abopaTOpHBIM 000pYyI0BaHUEM, A
TaKXe MpaBuiia 00pallleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMH 110 BBITOJIHEHUIO Ja00paTOPHBIX

XUMHYCCKUX OIIBITOB I10 MMOJYUCHUTIO U CO6I/IpaHI/IIO Ta3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a);

. MIPOBOIMTH PEAKITNH, MIOATBEPIKIAFOIINE KAYSCTBEHHBIA COCTAB PA3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM IMYyTEM XJIOPUA-, OpOMUI-, MOOUI-, KapOoHaT-, ¢ocdar-, cuimkar-, cyiabdar-,
THJIPOKCH/I-WOHBI, KATHOHBI aMMOHWSI ¥ MOHBI H3yYEHHBIX METAJUIOB, IIPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX

HCOPTraHNYCCKUX BCIICCTB,

° IIPUMEHATH OCHOBHBIC OIICpallun MBICITUTEIIEHOM ACATCIIBHOCTHU — aHaJIM3 U CUHTE3, CPABHCHHUC,
O606IJ_ICHI/IC, CUCTCMATU3AlIUI0, BBIABJICHUC MNPUYNHHO-CICACTBCHHBIX CBsI3EM — s HU3YUYCHUSA CBOICTB
BCIICCTB U XMMHUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOAbI IMO3HAHUA — Ha6JIIO,Z[eHI/Ie, HN3MCPCHUC,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanuecTBo yacoB
Ne HaumeHnoBanue pasjesioB u DJIeKTpPOHHbIe (LM (pOBbIe)
n/n TeM MPOrpaMMBbl Beero Kontposnurre HpakTiyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMHUYECKHE OHATHSA
Xumusi — BakHas 00J1acTh
€CTCCTBO3HAHUA U BubanoTeka HOK
11 NPAKTHYECKOH NeATETLHOCTH > 2 https://m.edsoo.ru/7f41837c
YeJI0BeKa
BemectBa n xumuueckue bubnnorexa [IOK
1.2 15 1 .
peaKkuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe/ Il HEOPraHUYECKHUX BelIeCTB
Bosnyx. Kucnopon. Ilonsarue bubnnorexa [JOK
2.1 00 okcugax 6 1 https://m.eds00.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnnorexa [JOK
2.2 U COJIAIX 8 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bubnmnorexa [JOK
2.3 OCHOBAaHUAX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCCHI but6mmoreka [IOK
24 11 1 1

HEOPraHUYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c
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Htoro mo pazneny 30

Paznen 3. llepuoaguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 31eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€AKIHHU

[lepuoauueckuii 3aK0H U
[Teproaudeckas cuctema Bu6suoreka [IOK
31 XUMUYECKUX 31eMeHTOB [I. U. ! https://m.eds00.ru/7f41837c
Menpene-eBa. CTpoeHHE aToMa
Xumuueckast CBS3b.
bubnunoreka LIOK
3.2 OxpcrmTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bubnunoreka LIOK
Wroro no pasneiy 15 https://m.edso00.ru/7f41837c
bubnmorexa LIOK
Pesepsroe Bpems 3 https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68 4
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
N/ HaumeHoBaHue pa3jaeioB U TeM (ungposeie)
(]
= npOrpamMMmbl Beero Konrpoabnubie | IlpakTuueckue o6pazoBaTesbHbIe
paGoThI paboThbI pecypebt
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKkIu
[loBTOpEeHue u yrimyOneHue 3HaHUM Bbu6moreka [JOK
11 OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca 5 1 https://m.edso0.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 peakuuii 4 https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMAIIHS. bubnnoreka [JOK
' XHUMHYECKUE PEaKIIUU B PaCTBOPAx 8 1 1 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znea 2. HemeTa/lJIbI H X COeIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuorexa [IOK
2.1 aneMeHToB VIIA-rpynmnsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMHUYECKUX
2.2 snemenToB VIA-rpymmbl. Cepa u eé 6 Bu6moreka [OK
COC/TMHCHHUST https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTHKa XUMUYECKUX
213 snmeMeHTOB VA-rpymimbsl. A30T, hocdop u ux 7 1 bubmiorexa [IOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
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OO0m1as XxapakTepucTUKa XUMHUYECKUX

bubnunoreka LIOK

24 aneMeHToB IVA-rpynnsl. Yriepon u 8 httos://m.ed 76414636
KPEMHHI U UX COCITUHECHHUS ttps://m.edsoo.ru a
Hroro no pazneny 25
Pa3gen 3. MeTaJJIBI M X COeTUHEHU ST
. bubnunoreka LIOK
3.1 Obuwe cpoiicTa MeTalIoB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Bakueiinme MeTaJUIbl U UX COSIUHEHUS 16 https://m.edso0.ru/7§41a636
Hroro mo pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
bubmmoteka IIOK
4.1 BemiectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
bubmmoreka IIOK
PesepaHoe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No Jlata uudposbie
o/ Tema ypoka Konrposbneie | IIpakTH4eckne y3yyenus oOpa3oBaTe/ibHbIE
Bcero
padoThbI padoThI pecypcnl
[Ipeamer xumun. Ponb XUMUU B KU3ZHA bu6mmoreka [IOK
1 yeloBeKa. Tella U BellecTsa 1 06.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTue o0 MeTo1aX MO3HAHUS B XUMHUHU bu6mmoreka [IOK
2 1 08.09.2023 | https://m.edsoo.ru/ff0d227e
IlonsaTue o0 MeTo1ax MO3HAHUS B XUMHUHU bu6mmoreka [IOK
3 1 08.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
A paboThI B 1a00paTOpUU U MPUEMBI . . Bu6nuorexa [IOK
obpaliieHust ¢ 1ab0paTOpHBIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
Yucrele BemecTBa 1 cMech. CriocoObl bu6mmoreka [IOK
5 pa3aeneHus cMecen 1 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
6 «Pazzenenue cmeceii (Ha ipumepe 1 1 BH6J.1H0TeKa LHOK
OUMCTKH TIOBAPEHHOI COMH)» 20.09.2023 | https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
7 ATOMBI H MOJIEKYJIBI 1 22.09.2023 | https://m.edsoo.ru/ffod2a6c
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XUMHAYECKHE IIEMEHTHI. 3HAKU

bu6mmoreka [IOK

8 (CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

9 TIpocThle 1 CIIOKHbIE BeLIECTBa 20.09.2023 | https://m.edsoo.ru/ff0d2a6c

bubmuoreka [JOK

10 ATOMHO-MOJICKYJIAPHOE yieHUE 04.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa BEILIECTB.

11 Xumudeckas Gpopmyiia. BajseHTHOCTH bubmorexa TIOK
ATOMOB XHMUUECKHX IEMEHTOR 06.10.2023 | https://m.edsoo.ru/ff0d2eae
OTtHocuTeNbHAS aTOMHAs Macca. bubnuorexa [JOK

12 OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBas 1019 XUMHUYECKOTO bu6mmoreka [IOK

13 3JIEMEHTA B COEIUHEHUHU 13.10.2023 | https://m.edsoo.ru/ff0d350c
KommaectBo BemecTBa. Moub. bu6mmoreka [IOK

14 Momnspnas macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
dusnyeckrue U XUMHAYECKUE SIBICHUS. bu6mmoreka [JOK

15 XuMudecKas peakius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u yciioBHs IPOTEKAHUS bubnnorexka [JOK

16 XUMHYECKUX PEaKIUi 25.10.2023 | https://m.edsoo.ru/ff0d3al6
3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubnuotexa [JOK

17 XHMMHYECKUE YPAaBHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJIM4ecTBa, MacChl

18 BEIECTBA 10 YPABHEHHUSM XHMHUUCSCKUX bubmuorexa TIOK

08.11.2023 | https://m.edsoo.ru/ff0d5708

peakuui
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Knaccudukanmsi XuMHUUECKUX peaKIiid

bu6mmoreka [IOK

19 (coenuHeHus, pa3ioXKeHHUs,
3aMeleHns, 0OMeHa) 10.11.2023 | https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB —

20 yuéHblidHIEKI0IeaUCT. O000IICHNE 1 bu6mmorexa IIOK
CHCTEeMATH3AINs 3HAHMIA 15.11.2023 | https://m.edsoo.ru/ff0d40c4
Kontponbnas padorta Nel o reme bubmuorexa [JOK

21 «BemecTBa 1 XUMHUECKUE PEAKITHID 17.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmechk ra3zos. Cocras

22 BO3ayxa. Kuciopom — 3jaeMeHT u Bubsmoreka [OK
npocToe BewwecTso. O30H 22.11.2023 | https://m.edsoo.ru/ff0d448e
dusnuecKkue U XUMUYECKUE CBOMCTBA

23 KHCJI0poaa (peaKuy OKUCIICHHS, Bubmorexa [IOK
ropenue). [TonsTHE 06 OKCHIAX 24.11.2023 | https://m.edsoo.ru/ff0d4614
CriocoObl Mosty4eHus KUCI0po/ia B

24 71a00PaTOPUH M IIPOMBIIIIEHHOCTH. Brbmmorexa LIOK

29.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TernnoBo# 3 PexT XuMUIEeCKoM

o peaKIuu, MOHSATHE O Bu6muorexa [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- U 01.12.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
Tomnuso (HedTh, yrojab U MeTaH).

26 3arpsisHEHHE BO3/yXa, CIIOCOOBI €T0 bub6morexa IIOK

06.12.2023 | https://m.edsoo.ru/ff0d4c4a

MpeI0TBPALECHUS
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[TpakTuyeckas padora Ne 3 o Teme

bubmuorexa [JOK

27 «ITonydyenne u coOupanue KUCIOPOIa, )
W3yUYCHHE eT0 CBOMCTBY 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
Bonopoa — snemeHT u npocroe bu6mmoreka [IOK

28 BeliecTBO. HaxoxxaeHue B npupoie 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
Du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK

29 Bojopoaa. [I[pumenenne Bomopoaa 15.12.2023 | https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK

30 TlonATHE O KMCIOTAX M COIAX 20.12.2023 | https:/m.edsoo.ru/ff0d50d2
CrniocoOslI Mosty4eHus BOAOPOIa B bu6mmoreka [IOK

31 nabopaTopun 22.12.2023 | https://m.edsoo.ru/ff0d4ddo

32 [IpakTuueckas padbora Ne 4 o Teme bubnnoreka [JOK
«[Toyuenue u cobupanue BOAOPO/A, 27.12.2023 | https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €r0 CBOMCTBY»
MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK

33 ABoraapo 20.12.2023 | https://m.edsoo.ru/ff0d542¢
Brrunciaenus 00b€Ma, KOJIUYECTBA

34 BEIECTBA Ta3a M0 €r0 U3BECTHOMY BH6J.IHOTeKa LOK
KONHYECTBY BEIIECTBA WM 06BEMY 10.01.2024 | https://m.edsoo.ru/ff0d55a0
Brrunciaenus 006MOB ra3oB 110

35 YPaBHEHUIO PEaKIUK HAa OCHOBE 3aKOHA BH6J.1H0TeKa LHOK
06BEMHEBIX OTHOIMCHHMI 2308 12.01.2024 | https://m.edsoo.ru/ff0d5708
dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK

36 BOJTBI 17.01.2024 | https://m.edsoo.ru/ffod587a
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CocraB ocHoBauuii. [Tousarue 00

bu6mmoreka [IOK

37 WHJIUKATOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HachimieHHbie

38 Y HEHACBIIIEHHbBIE PACTBOPHI. Bubmuorexa LIOK

24.01.2024 | https://m.edsoo.ru/ff0d5b40

MaccoBast 10J1s1 BELIECTBA B pacTBOpE
[IpakTuyeckas padora Ne 5 o Teme
«IIpuroroiieHHE PaCTBOPOB C Bu6miorexa IIOK

39| onpenengnmoii maccosoii toneii 26.01.2024 | https://m.edsoo.ru/ffodseba
PacTBOPEHHOTO BEILLIECTBA»
KonTponbnas pabota No2 mo teme bubnnoreka [JOK

40 «Kwucmnopoxa. Bogopon. Bona» 31.01.2024 | https://m.edsoo.ru/ff0d6342
OKcuipl: cOCTaB, KiIacCU(pUKaIUS, bu6mmoreka [IOK

41 HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA

42 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
OKCH/JIOB 07.02.2024 | https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnuotexa [JOK

43 HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
ITonyuyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK

44 OCHOBaHUM 14.02.2024 | https://m.edsoo.ru/ff0d67ca
ITonyuyenue u XMMUYECKUE CBOMCTBA bubnuorexa [IOK

45 KHCJIOT 16.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeqnue): HOMEHKIIATypa,

46 CIIOCOOBI MOTYYEHUS, XUMHUIECKUE bu6miorexa [OK

21.02.2024 | https://m.edsoo.ru/00ad9474

CBOWCTBA
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Kucnorsl: coctas, knaccudukanus,

bubmuorexa [JOK

a1 HOMEHKJIaTypa 28.02.2024 | https://m.edsoo.ru/ffOdfee2
[TpakTuyeckas padora Ne 6. Pemenue
SKCIEPUMEHTAIIbHBIX 33J1a4 110 TEME Bu6mioreka [JOK
COEIMHECHUIN»
I'eneTndeckas cBs3b MEXKIY Kiaccamu bubmmorexa [IOK

49 o :
HEOPraHWYECKUX COCIMHEHUN 06.03.2024 | https://m.edsoo.ru/00ad9a50
O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN bubnuorexa [JOK

50 13.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme

51 "OCHOBHBIE KJIACCHI HEOPIaHUYECKHX bubmiorexa [IOK
coeauHeHuit" 15.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIACCHPUKAITUN

52 XUMHYECKHX 21eMeHTOB. [ToHsTHE O Brbmorexa LIOK
IPyIIIAX CXO/HBIX YIEMEHTOB 20.03.2024 | https://m.edsoo.ru/00ad9ffa
[Iepuoanueckuii 3aKOH U

53 HepHOHHHeCKaﬂ CHUCTEMA XUMHNUYECKUX BH6J.IHOTeKa HOK
snementos JI. V. Memneneena 22.03.2024 | https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK

54 Ilepronpt, rpymmbl, MOATPYMITHI 03.04.2024 | https://m.edsoo.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK

55 sanaep. M3oTonsl 05.04.2024 | https://m.edsoo.ru/00ada342
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CtpoeHnue 311eKTPOHHBIX 000JI04eK

bu6mmoreka [IOK

56 aTOMOB 3J1eMeHTOB [lepuonndeckon _
cucremst JI. V. Mennesneesa 10.04.2024 | https://m.edsoo.ru/00ada6bc
XapakTepucTuka XMMHU4YECKOTO

- 3JI€MEHTA MO €ro MOJO0KEHHUIO B Bu6muorexa [JOK
[Tepunoanueckoii cucreme /1. U. 12.04.2024 | https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanueckoro 3akoHa s
pa3BUTHUA HAyKU U nipakTuku. /. W. Bu6mmoreka [JOK

58 Mennenees — yuenbiid, menaror u 17.04.2024 |  https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexa [HOK

59 XUMHUYECKHUX DJIEMEHTOB 19.04.2024 | https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

60 VlonHast Xumueckas CBssb 24.04.2024 | https://m.edsoo.ru/00adac34
KoBasieHTHas1 nmonsipHas XUMU4eCKas bubnnoreka [JOK

61 CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaab8
KoBaneHTHas HenoysspHas XuMu4eckas bubnuorexa [IOK

62 CBSI3b 08.05.2024 | https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK

63 Crenenb okucienus 15.05.2024 | https://m.edsoo.ru/00adae28
OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK

64 peaxImu 17.05.2024 | https://m.edsoo.ru/00adb076

65 KontponbHas padora Ne4 o reme bubnuoreka [IOK
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«Crpoenue aroma. XuMu4ecKas 22.05.2024 | https://m.edsoo.ru/00adb076
CBSI3b)
bu6mmoreka [IOK
66 OKuCINTEIN U BOCCTAHOBUTEIN 1 24.05.2024 | https://m.eds00.ru/00adb486
PesepBHbIil ypok. O600mICeHHE 1 bubmuorexa [JOK
67 cucTeMaTu3alus 3HaHUH 1 https://m.edsoo.ru/00adb33c
PesepBHelil ypok. O600mIcHHE 1 bubnmoreka [JOK
68 cucTeMaTu3alus 3HaHU! 1 https://m.edsoo.ru/00ad9ch2
PesepBHrlit ypok. O6o01eHue u bubnnoreka [JOK
69 cUcTeMaTu3alys 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 60

[TPOT'PAMME
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9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa uupposbIe
/i Tema ypoka Beero Kontpoabubie | IlpakTuueckue M3yYeHus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
[Iepnonrueckuit 3aKoH.

1 [Tepuoanueckasi cucteMa XUMHUYECKUX L Bu6mmoreka [JOK
anemenToB /1. W. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHYECKHX JIEMCHTOB 1 bubmorexa LIOK
HEPBLIX TPEX IEPUOJIOB 08.09.2023 |  https://m.edsoo.ru/00adhb6b6
Kiaccudukanust 1 HOMEHKIIaTypa bubnuorexa [JOK

3 HEOPraHUYECKUX BEUIECTB 1 13.09.2023 | https://m.edsoo.ru/00adb7e2
Buasl XuMHu4uecKoil CBSA3U U THIIEI bu6mmoreka [IOK

4 KPHUCTAJUIMYECKUX PEHIETOK 1 15.09.2023 | https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme

5 «IToBTOpEHUE U yriIyOleHne 3HaHUI 1 1
OCHOBHBIX 8 20.09.2023

pazzenoB Kypca 8 Kiaccay
Knaccudukamms Xummudaeckux bubnuotexa [JOK

6 PEAKLHI MO pa3IMYHBIM MIPU3HAKAM 1 22.09.2023 | https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peaxiuu. [TOHSATHE O TOMOTEHHBIX U 1 bubmiorexa [IOK

27.09.2023 | https://m.edsoo.ru/00adbe9a

TCTCPOTCHHBIX PCAKIIUAX
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ITousaTHEe 0 XUMHUUECKOM

8 paBHOBecur. DAKTOPBI, BAMSIOIINE BH6J.H’I°TeKa [HOK
Ha CKOPOCTb XUMHUYECKOH Peakiu 1 29.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOXKEHUE XMMHUYECKOTO
paBHOBECHS
OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK

9 peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 nuccoruanui. CHIbHBIC U CITa0ble Bubsmoreka [OK
IEKTPOIUTHI 06.10.2023 | https://m.edsoo.ru/00adcd68

. bubnuorexa [JOK

11 VloHHbIe ypaBHEHNS PeaKiHid 11.10.2023 | https://m.edsoo.ru/00add448
XHMMHUYECKHE CBOMCTBA KMCIIOT U

1 OCHOBaHUH B CBETE MpeACTaBICHUI Bu6nnorexa LIOK
00 2JIEKTPOJIUTUYECKOH TUCCOMAIIUM 13.10.2023 | https://m.edsoo.ru/00add5d8
XuMHUYeCcKre CBOMCTBA COJICH B

13 CBETE MPEICTABICHUIN 00 BH6J.H’IOTCK3 [OK
EKTPOIMTHIECKON AMCCOLMALIN 18.10.2023 | https://m.edsoo.ru/00add8b2

5 bu6mmoreka [JOK
14 TlonsaTue o ruaposmse coineh 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3ALIS bu6mmorexa [IOK

3HAHUH

25.10.2023

https://m.edsoo.ru/00addd12
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ITpakTuueckas padota Ne 1.

bubmuorexa [JOK

16 «Pemienue 3KCriepuMEHTaIbHbIX
331D 27.10.2023 | https://m.edsoo.ru/00addbfa
KonTtponpHas padora Ne2 o teme

17 <<3ﬂeKTp0ﬂHTquCKa51 auccoluanms. Bubamorexa HOK

08.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKHE peaklii B PaCTBOPAX»
OO0m1as XxapakTepucTHKa rajJoreHoOB. bubmuorexa [JOK

18 XUMHYECKHe CBOMCTBA Ha TpUMeEpe 10.11.2023 | https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CossiHas KHCIIOTA,

19 XUMHYECKHE CBOICTBA, MTOJIyYCHUE, bubnuorexa LIOK
IpAMeHeHHe 15.11.2023 | https://m.edsoo.ru/00ade104
[TpakTiueckast pabota Ne 2 o Teme

20 «ITomydenue ConTHOMH KUCITOTHI, bubmorexa TIOK

n . 17.11.2023 | https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONCTB»
Brraucnenus o ypaBHEHUSIM

21 XUMHUYECKHMX PEAKIINM, ECITU OJIUH U3 Bubnmorexa [IOK
PEAreHTOB JIAH B H3GHITKe 22.11.2023 | https://m.edsoo.ru/00ade488
OO1as xapakTeprCcTUKa SJIEMEHTOB bubnnoreka [JOK

22 VIA-rpymbl 24.11.2023 | https://m.edsoo.ru/00ade64a
AmnoTponHble Mo (UKAIIMK CEPBI.

’3 Haxoxnenue cepsl u eé coevm/IHeHnﬁ B Bu6mnoreka [JOK
npupozie. XUMHUECKHE CBOHCTBA 29.11.2023 | https:/m.edsoo.ru/00ade64a

cepsl
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CepoBoaopoi, cTpoeHHE, (PU3HUECKUE

bubmuorexa [JOK

24 A XUMHUYECKUE CBOMCTBA 01.12.2023 | https://m.edso0.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,

25 (u3HUeCKHE U XMMUYECKUE BH6J_H’I0TeKa LOK
CBOMCTBA, IPUMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLUH, JIEKALLUE B
OCHOBE IIPOMBIIIIEHHOTO CrIoco0a
MOJTyYEHUsI CEPHOMN KUCIIOTHI. Bubmorexa [IOK

26 XMMHUYECKOE 3arps3HEeHne 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpYXaroIIeH cpesibl COeAMHEHUSIMU
cepbl

27 Brruncnenne MaccoBOM JOIH BBIXOJA bu6mmoreka [IOK
MPOIYKTa PEaKuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepuCcTHKa 3JIEMEHTOB

28 VA-rpynnsl. A30T, pacripocTpaHeHHe bubnnoreka [JOK
B IIpHUpoJie, PU3NYECKUE U 15.12.2023 | https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AMMHuak, ero puznueckKue u

29 XUMHYECKHE CBONCTBA, MOJNYYEHHE U Brbmmotexa LIOK
NpHMeHeH7e 20.12.2023 | https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

30 «IlonyyeHne aMMHUaKa, U3y4eHHe €ro brbmiorera [IOK
CBOMCTEY 22.12.2023 | https://m.edsoo.ru/00adf180

31 A3oTHas Kuciora, e€ husndeckue u bu6mmoreka [JOK

XUMHYECKHE CBOMCTBA

27.12.2023

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 ynoopennii. XuMH4eckoe bu6mmorexa IIOK
3arpsA3HEHNE OKPYIKAIOIIEH CpeIbl 29.12.2023 | https://m.edso00.ru/00adf518
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 ocdopHas KMCI0Ta, PU3NYECKHE U BH6J_H’I0TeKa LOK
XMMHYECKHE CBOMCTBA, ITOJIy4eHHE 10.01.2024 | https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pocdaros B
KayeCcTBE MHUHEPAIbHBIX YA0OpEHUH. Bu6miorexa IIOK

34 3arps3HeHHE IPUPOJHOH CPE/IbI 12.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHEHHUE B

35 npupoe, GU3NIECKUE U XUMUIECKUE BH6J.1HOTeKa LHOK
CBOMCTBA 17.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcupl yraepoja, ux pu3nyeckue u

36 XMMHYECKHE CBOMCTBA. Bu6snuoreka [IOK
OKONOTHYECKHE TIPOOIEMBI, 19.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

. bubmnoreka [IOK

37 YTonbHas KUCIOTa 1 €€ COJH 24.01.2024 | https://m.edso0o.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydeHne yrieKucioro rasa. Bu6moreka [JOK
KauecTseHHas peakius Ha 26.01.2024 | https://m.edsoo.ru/00ae027e

KapOoHaTHOH"
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[TepBoHauanbHBIE MOHATHS 00

39 OPraHMYECKUX BEIIECTBAX KAK O bu6morexa [HOK
COGIMHEHHSX YIIIEPOa 31.01.2024 | https://m.edsoo.ru/00ae054e

40 . bubnunoreka [HOK
Kpemuii u ero coennenus 02.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.

a1 Pemenue 3Kcnep1:1MeHTanLHHx 3a1a4 Bu6morexa IIOK
[0 TeMe «Ba)KHEHIIHEe HEMETaJLIb! 1 07.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCIUHEHUS»

KonTponbnas padorta Ne3 mo teme

42 «BaxHeimme HeMeTaJuTbl U UX bu6mmorexa IIOK
COCTMHEHHD 09.02.2024 | https://m.edsoo.ru/00ae0el8
OO61as xapakTepuCcTHKa
XUMHUYECKHUX 3JIEMEHTOB —

13 MeTauioB. Meramueckas CBs3b U Bu6muorexa LIOK
MeTaIlITHeckas KpucTaaeckas 14.02.2024 | https:/m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOWCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKHUH PsiT bubmorexa [OK
HAIPSIKEHNIT METAILIOB 16.02.2024 | https://m.edsoo.ru/00ae1156
O61mue crocoOb! MOTyYeHUs
MmeTaisoB. CriaBbl. Beruncienus no

45 YPaBHEHUSIM XUMUYECKUX PEAKLUM, bu6mmorexa IIOK

21.02.2024 | https://m.edso0.ru/00ae1156

€CJIM OJIUH U3 PEareéHTOB COACPKUT
IpUMECH



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

46

IIonsatue o KOppO31uu MCTAJIJIOB

bu6mmoreka [IOK

28.02.2024 | https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 Ilenounbie MeTamb! 01.03.2024 | https://m.edsoo.ru/00ae14h2
OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
48 KaJust 06.03.2024 | https://m.edsoo.ru/00ae14b2
[llenouno3eMeNnbHBIC METAJIIbI — bu6mmoreka [IOK
49 KaJIbLIMH 1 MarHuim 13.03.2024 | https://m.edsoo.ru/00ael5e8
5 bu6mmoreka [IOK
50 BaHer1ne coeIMHeHUs KalbIus 15.03.2024 | https://m.edsoo.ru/00ae15e8
O000I11IeHNE U CUCTEMATU3ALUS
51 sHaHHi 20.03.2024
JKécTkoCcTh BOJIBI M CTIOCOOBI €€ bubnuorexa [JOK
52 YCTpaHECHUS 22.03.2024 | https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTD BOJIBI M METOIBI €€ BH6JIIHOT6K3 LHOK
ycrpaneHus" 03.04.2024 | https://m.edsoo.ru/00aelae8
5 bu6mmoreka [IOK
o4 AmoMuHMI 05.04.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCUIA U bubnuotexa [JOK
TUAPOKCHUIA 10.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso

12.04.2024

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

57 (11) u xenesa (111) 17.04.2024 | https://m.edsoo.ru/00ae35e6
O000111eHNE U CUCTEMATU3 AL

58 suanmii 19.04.2024
[TpakTuueckas padota Ne 7.

59 Pemenue sxcriepuMeHTaIbHBIX 3a7a4 Bu6muorexa [JOK
o TeMe «BaxkHelme MeTamwibl U UX 24.04.2024 | https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
peareHToB J1aH B U30BITKE WU Bu6miorexa [OK

00 COIEPXKHT IPUMECH. BEraucIeHns 26.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
O06o001IeHHe U CHCTeMAaTH3 AN

61 sHanmii 08.05.2024
KonTponbHnas padora Ne4 o teme

62 «BakHelmue MeTauibl U UX
COCTMHECHUS 15.05.2024
BemecrBa u maTepuansl B bubnmnoreka [JOK

63 MOBCEIHEBHOM XKU3HU YEeI0BEKA 17.05.2024 | https://m.edsoo.ru/00ae3f50
XHMHYECKOE 3arpsi3HeHue bubnnoreka [JOK

64 OKPYXaIoIIe Cpeabl 22.05.2024 | https://m.edso0.ru/00ae4270
Ponp xumuu B pereHuun bubnuoreka [IOK

65 AKOJIOTMUYECKUX MPOoOIeM 24.05.2024 | https://m.edso0.ru/00ae4270
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PesepBueiit ypok. O000mIeHNE U bubnmoreka [JOK
66 crucTemMaTu3auurs 3HaHU 1 https://m.edsoo.ru/00ae0dOa
Pesepublit ypok. O6001menue u bubmumoreka [IOK
67 crucTemMaTu3auurs 3HaHU 1 https://m.edsoo.ru/00adb33c
PesepBueiit ypok. O000mIcHNE U bubnmoreka [JOK
68 cucTreMaru3anus 3HaHUN 1 https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITIPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

. Xumus, 8 kiacce/ 'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIMOHEpHOE 0OIIECTBO
«3narenbCcTBO «IIpocBeenue»
. Xumus, 8 xmace/ Pymsutuc T'.E., ®empaman @.I., AkmmonepHoe obOmectBo «M3maTenbcTBo
«IIpocsemenue»

. Xumus, 9 knace/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemienue»
. Xumus, 8 kirace/ Kysnernoa H.E., Tutosa .M., I'apa H.H., Akiimoneproe o61miectBo «M3naTenbcTBo
«IIpocBenienne»

. Xumus, 8 kiacc/ Kypun A.A., Akunoneproe obuiectBo «M3natensctBo «IIpocsemenuey ¢ Xumus,

9 xmacc/ ,KysmemoBa H.E., TuroBa W.M., I'apa H.H. AxnuonepHoe oOmectBo «M3aarenbcTBo

«IIpocBemienuey
. Xumus, 8 kimace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; nmox penakiuei Jlynnna
B.B,,

AxuunonepHoe obmectso «M3narensctBo «IIpocsemenue»

METOAUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

KonTponbusie u CamocTosTenbHbIE pad0THI 110 XUMHUU: 8 kiacc: K yueOHuky O.C.I"'abpuensna « Xumus
8 xkimace» / H.C. TlaBnoBa.- 2-e uzj. nmepepad u jorr.-M.:M3narensctBo «OKk3ameny, 2011.- 221 CoopHuk 3a1a49
n ynpaxHeHuil k yueoHuky I'.E. Pynsutuca, @.I'.®enbaimana «XuMus: HeOpraHudeckass XUMHUsL. 8 KIacc»
(M.: «IIpocBenieHue»)

3aHuMarenbpHas XUMMS, 8-11 KJ1acc, Yactb 1, Jleencon nA., 1996.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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