


HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMHUW Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
MpPOrpaMMbl BOCHHUTAHHUS M C YYETOM KOHIICTILIMU TPENOoJaBaHus Yy4eOHOTro
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O LENSIX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHMS W Pa3BUTHS OOYYAIOIIMUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMETa,  YCTAaHABIMBAET  O0s3aTeIbHOE  MNPEJAMETHOE  COAEp’KAHHE,
MpeAyCMaTpUBaeT PacHpe/IeICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
pazzenaM M TeMaM MNpOrpaMMbl MO XHMMHUH, ONPEIEHSET KOJIMYECTBEHHbIE U
KauyeCTBEHHbBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKA Y4Y€0HOTrO MpPOLECcca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOMN
IIpOrpamMMbl Ha YPOBHE OCHOBHOT'O 00LIEro o0pa3oBaHus, a TAKXKe TPEOOBAHUH K
pe3ynbTaTaMm OOy4YeHHMs] XMMHUHM Ha YpOBHE LEJed HU3y4eHHs MpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYarollerocs Mo
OCBOCHHIO Y4EOHOT0O COJEPKAHMSL.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJcTaBjIeHu 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (opMUpyeMbIe XUMHUEN MPEICTABIECHUS O B3aUMONPEBPALIEHUAX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS I100aTbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOI U 3KOJIOTMYECKOM 0€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3allii  BO3MOXXHOCTEH Ui CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIUOHATBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CIOCOOHOCTEN
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSITENIbHOW y4eOHOM JeATeTbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATBLHOMN 1eATeIbHOCTH;

3HAKOMUT CO CNEUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI
[EJIOCTHOTO B3IJIAJa HA E€AMHCTBO TMPUPOJABI M  YENOBEKa, SBISAETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4yHBIM 3HAHMUSM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHue 00yJatoUIuXCsl.

JlanHble HampaBiieHUs B 00yYeHUH XUMHUH 00ecreunBaroTcs crenudukoit
colepKaHusi y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCS TMEeAaroruuyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPEEIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011IEr0o 00pa30oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI MEPBOHAYAIBHBIX MOHATUH XUMHUHU, OCHOB



HEOPraHWYeCKOM XHMHH M HEKOTOPBIX OTACJIBbHBIX 3HAYUMBIX MOHSATHI
OPTraHUYECKON XUMHH.

CtpykTypa comepaHusi IpOrpaMMBbI 0 XUMHH CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 NMoaxoaa K €€ uzydeHuto. CopepxaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI IOHATUH O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbI IO
MIPUHLUIY IOCJIENA0BATEIBbHOIO PA3BUTHSA 3HAHUIL HA OCHOBE TEOPETUYECKHX
IIPEACTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 BIEKTPOJUTUYECKOM [HMCCOLMALUUA BEUIECTB B
pacTBOpax.

TeopeTnueckne 3HAHMS PACCMATPHUBAIOTCS HAa OCHOBE HOMIIMPUYECKHU
MOJIyYeHHBIX WU OCMBICICHHBIX (DAKTOB, PAa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHAA (QPYHKOUU OOBACHEHHS W
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOECHHUS W BO3MOXXHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABIICHNS O XUMUYECKOW COCTABIISAIOIIEH HAyYHOM KAPTHUHBI MUPA B JIOTUKE
€€ CHUCTEMHOH MNpPUPOJbl, LIEHHOCTHOIO OTHOIIECHHWS K HAyYHOMY 3HAHUIO H
METO/aM IO3HAaHMS B Hayke. M3ydueHue XMMHUU TPOUCXOIUT C NMPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EOHbIX MpeAMeToB: «OKpyXKarouumid MUp»,
«bunonorus. 5—7 xknacce» u «®Pu3uka. 7 Kimace».

[Ipy wu3yyeHMHM XUMUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB
XUMHUYECKON HayKH KaKk 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHM S, TPAKTUYECKON
NEeSATEIbHOCTH YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOro mpeiMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbBI XUMUYECKUX
3HAHUM — BaXXHEWIIUMX (AKTOB, TMOHATUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JTOCTYMHBIX O00OOIIEHN MHPOBO33PEHUYECKOrO XapakTepa, s3bIKa
HayKH, B IPUOOILIEHNN K HAYYHBIM METOJAaM MO3HAHUS IIPU U3YUYEHUU BEIIECTB
Y XMMUYECKHX PEaKIMii, B YOPMUPOBAHUU U PA3BUTUU [TO3HABATEIILHBIX YMEHUI
U UX NPUMEHEHUH B y4eOHO-TIO3HABATEIHHOM U y4eOHO-HCCIIET0BATEIbCKON
JeSTEIbHOCTH, OCBOCHHM MpaBUJl O€30MacHOr0 OOpallleHHs] ¢ BEIIeCTBaMU B
MMOBCEIHCBHOM KU3HU.

[Ipu u3yuyeHnn XMMUHM Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHus BaXKHOE
3HauY€HUE NMPUOOPENH TaKHUE 11U, KaK:

— (GOpMHUpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOIIEHUE
00y4Jaromuxcsli K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEIbHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEN K
XUMUH;

—  obecneyeHue  yCJIOBHH, CIIOCOOCTBYIOIIUX  MPUOOPETEHUIO
OoOyyarolMMUCS  ONbITa PA3HOOOPA3HOM  JAEITENBHOCTH, IO3HAHUS U
CaMOIIO3HAHUs, KJIKOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMH), MMEIOIINX
YHUBEPCAIBHOE 3HAYCHUE IS PA3JIMYHBIX BUJIOB JEATEIbHOCTH,

— (opmupoBanue oOue (yHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBSCHATH U OLICHWBATH SIBJICHUS



OKPYAIOILIEr0 MUpPA, UCHOJb3Ysl 3HAHUSA U ONbIT, MMOJIYYEHHBIE NPU U3yYECHHH
XUMUH, NPUMEHATh MX NpPH PEIICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESTENBHOCTH;

— (¢opMupoBaHue Yy OOy4YalOIUXCS TyMAaHUCTUYECKUX OTHOIICHU,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOILIEH IPUPOJHON CPEIBL;

— pa3BUTHE MOTHBAIMU K OOY4YEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQHIIS U HANPABICHHOCTH JATbHEHUIIIETO
00yueHus.

OOmiee 4yMcaO 4YacoB, OTBEAEHHBIX ISl M3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOT0 00111ero o0pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Heeno), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YENOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BeniectB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI ¥ MOJEKyJbl. XUMHYECKUE 3JeMEHThl. CHMBOJBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CIOKHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHUYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOcUTeNbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XMMUYECKOTO 3JIEMEHTA
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rsl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

du3znyeckre M XUMHUYECKUE SBJICHHS. XHUMHUYECKas peakiuss u e€
MPU3HAKU. 3aKOH COXPaHEHUs MacChl BEIIECTB. XHMHYECKUE YpaBHEHUS.
Knaccudukanusa XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEeHHs], 3aMELICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKO MOCY10M, MpaBujiaMu paboThl B 1a00OpaTOpUU U
npuémamMu o0palleHus ¢ 1ab0paTOpHBIM 000PYI0BAHUEM, U3YUYEHHE U OITUCAHUE
(u3MUecKMX CBOMCTB 00Opa3lOB HEOPraHWUYECKHX BEUIECTB, HaOI0/IEHHE
dbu3nyeckux (MIaBJIeHUE BOCKA, TasHUE JIbJla, pacTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH, TPOKAIMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOW) ABJICHUM, HAOII0IeHNE
Y OINKMCAaHKE NMPU3HAKOB IPOTEKAHUSI XUMUYECKHUX peaKIuil (pa3ioKeHue caxapa,
B3aMMOJIECTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUe THIPOKCUAA
meu () mpu HarpeBanuu, B3aMMOJEHCTBUE KeJi€3a C PACTBOPOM COJIM MEIU
(I1), wm3ydenue cnocoOOB pa3leNeHUsT CMECei: C TIOMOIIBI0 MAarHWTa,
(¢uabTpOBaHME, BbIIAPUBAHUE, AMCTHLISALMUSA, XpomaTtorpadus, NpPOBEICHUE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOACHUE U OMKUCAHUE PE3YIbTATOB IPOBEICHUS
OMbITa, WJUIFOCTPUPYIOUIETO 3aKOH COXpPAHEHHS MacChl, CO3JIlaHhE Mojelei
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kucinopoa — aneMeHT U mpocToe
BemiecTBo. HaxokneHue kucimopoia B MpUpoae, (PU3MYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenune kucimopona. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W NIPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernnoBoit 3pPexT XUuMUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- M DHAOTEPMHUYECKUE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpoctoe BemecTBO. HaxoxkaeHue Boaopoja B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHbiil 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBopurtens. PacTBOpBIL.
HacellieHHbIE M1 HEHACBIIEHHBIE PAcTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.



MaccoBas [nos1 BemecTBa B PACTBOpPE. XHMHUYECKHME CBOWCTBA BOJIBL.
OcHoBanust. Posib pacTBOPOB B MPUPOJIE U B KU3HU ueloBeka. KpyroBopot BojibI
B MpUpPOJE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA NPUPOTHBIX BO/I.

Knaccudukanus neoprannuecknx coenuaernii. Oxcuanl. Kimaccudukamnms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. Du3znyeckue M XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukamusi OCHOBaHMA: MENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. OU3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaot. @uznyeckue u
XMMHUYECKUE CBOMCTBA KucCIOT. Psan aktuBHoctTm MetaiwioB H. H. bekerona.
[lonydeHue KHACIIOT.

Comu. Homenknatypa coneil. @u3n4ecKue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas cBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHe, COOMpaHHe, PAcCHO3HABAHME W HW3YYEHUE CBOICTB KHCIOpPOAA,
HaOJIOJICHUE  B3aUMOJCHCTBUS  BEHIECTB C  KUCJIOPOJOM M YCIIOBHS
BO3HMKHOBEHUS M IPEKpaIlleHUs TOpeHus (T10kapa), 03HaKOMJIEHUE ¢ 00pa3amMu
OKCUJIOB U OINKMCAHUE WX CBOWCTB, MOJIydeHUE, COOMpaHUE, paclo3HaBaHUE U
M3Yy4YEHUE CBOWCTB BOAOPOIa (TOPEHUE), B3aUMOACHCTBUE BOJOPOAA C OKCHIIOM
Menu (Il) (BO3MOXHO WUCIHOJIB30BaHUE BHJACOMATEPHANIOB), HAOIIOJACHUE
o0pa3loB BEUIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEM
pacTBOpPEHHUsI BEIIECTB C PA3JUYHON PacTBOPUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C OMNPENCIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBUE BOJbI C MeTaJUIaMU (HATpUEM U KajiblueM) (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPHUANIOB), HCCIEIOBAaHUE 00pPa3I[0B HEOPTaHUYECKUX
BEILIECTB Pa3IMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS OKPACKU UHUKATOPOB B
pacTBopax KHCJOT U 1Iejouen, uzydeHue Bzaumojencteust okcuaa meau (I) ¢
pacTBOPOM CEPHOM KHUCJIOTBI, KUCIOT C METaJUIaMHU, PEAaKUUN HEUTpaIu3aluu,
MOJTy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METajlla Jpyrum
Y3 PACcTBOpA COJIA, PELUICHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHenmme
KJIACChI HEOPTAHUYECKUX COCTUHEHUI.

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aromMoB. XUMHYECKas CBS3b.
OxHCaNTeIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[TepBbie MOMBITKU KJIaCCU(UKAIMU XUMHYECKUX dJeMeHTOB. [loHsTHE O
IpYINax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE U MIEIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE
OKCHU/JIbI ¥l TUIPOKCH/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuomnueckort cucrembl xumuueckux diemeHToB Jl. WM. Mengeneesa.
Ilepuoapl u rpynmbl. OU3NUECKHUN CMBICI MOPSAKOBOTO HOMEpA, HOMEPOB
NEpUOAA U TPYNIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
[Tepuomnueckon cucremsl [. M. Menneneea. XapakTepuUCTUKA XUMHAYECKOTO
3JIEMEHTA 110 €ro NnoJiokeHuto B [lepuoauueckoit cucteme 1. . Menneneena.



3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIaM.

3nauenue Ilepuogumyeckoro 3akoHa wu Ilepuonnueckoid cUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUI Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4EHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (MOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — pPEAKIUU.
[Ipoueccol OKHCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIUIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUIA LIMHKA C PAacTBOPAMM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
(ropenue, peaklMy pa3IoKeHUsI, COSTUHEHU).

Mexcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
ITOHATHM, TaK ¥ IIOHATHH, SBJIIFOIINXCSA CUCTEMHBIMH JJI1 OTAEIIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYUHBINA (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHalu3, CHHTE3, Kiaccu(ukauus, NEePUOAUYHOCTh, HAOIIOEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aToMm, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIIHI,
M30TOIIBI, PAIMOAKTUBHOCTB, MOJIEKYJIA, SJIEKTPUUECKUH 3apsi]l, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEILIECTBA, I'a3, (PU3MUECKUE BEIMYMHBI, €IUHULIBI
M3MEPEHNUS, KOCMOC, IUIAHETHI, 3BE3bI, COJHIIE.

buonorus: porocuntes, apixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
ITOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

[lepnonmueckuit 3akoH. [leprognyeckas cucremMa XUMHYECKUX DJIIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KaIbLUS H HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBS3U. THIBI KPUCTAUTMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOKCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Krnaccudukanys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUECKHE
CBOWCTBA BEIIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJJAcCaM HEOPTaHHYECKUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
10 U3MEHEHUIO CTENEHEN OKUCIIEHUSI XUMUYECKUX IEMEHTOB, 110 00pPaTUMOCTH,
O y4YyaCTUIO Karajau3aTopa). OK30- U JHJIOTEPMUYECKHE  pEaKlUu,
TEPMOXUMUYECKHUE YPABHEHUS.

Ilonsitue o ckopoctu xuMudeckoi peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusixX. [IoHsITHEe 0 TOMOT€HHBIX U F€TEPOreHHBIX
peakumsx. Ilonsatme o xkaranuse. IloHATHE O XHMMHYECKOM pPaBHOBECHH.



@akTopbl, BIUAIOIIME HA CKOPOCTh XHMHUYECKOM pPEaKUUd H TOJOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, AJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBiieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. ONEeKTpOIUTHl U
HEINEeKTpoJauThl. KaTuoHBI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUAAMHU XUMHUYECKOU CBs3U. CreneHp aucconuanuu. CuiabHbIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakunu wmoHHOrO OOMEHa. YCIOBUS MPOTEKAaHUS pPEaKIHid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE ypaBHEHMs peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIEH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUUYECKOU
nucconuanyu. KauectBeHHbIe peakiiuy Ha HOHBI. [loHATHE O THIpOIU3E COMeil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta W ajiMasa), CIOKHBIX BEIIECTB
(XJopuja HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIuu
OT BO3ACHCTBUSA pa3IMYHBIX (DPAKTOPOB, MCCIEAOBAHHME SJIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MpoOLECcCa TUCCOLMALMU KHCIIOT, IIeo4Yed M coJied
(BO3MOXHO UCIIOJIb30BAaHUE BHUAECO MATEPHAIOB), IPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKK MPOTEKAaHUS peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajaka, BbIJEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX TMPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuu pa3aoKeHUsl, COEIUHEHNS ), pACTIO3HABAHNE HEOPTaHUYECKUX
BELIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEaKUMid Ha HMOHbI, pEUICHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEeHUA

OO6mass xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u (pu3n4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3aMMOJENCTBUE C MeTaJlJIJaMU, HEMETalllaMH, IIejIo4aMu). XJIOPOBOIOPOI.
ConsHas KucinoTa, XMMHYECKHE CBOMCTBA, MOJyYEHUE, IPUMEHEHNE. JlecTBHE
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWIne XJIOPUIbl U UX
HaXO0XIEHUE B IPUPOJIE.

O6mas xapakrepucTtika meMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue n pu3nMuecKue CBOMCTBa
OPOCTBIX BEHIECTB — KUCIOpOAa M Cepbl. AJUIOTPONHbIE MOAUPUKAIIIU
KUCJIOpOJIa U Ccepbl. XUMHUYECKHUE CBOWCTBAa cepbl. CepoBOAOpPOI, CTPOCHHUE,
¢usznueckue W XUMHUYECKHe cBoMcTBa. OKCHIBI cepbl KaK MpEeACTaBUTENH
KHUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (U3HUYECKHME U XMMUYECKHE CBOWCTBA
(oOmue kak MpeacTaBUTENs Kiacca KUCIOT M cnenuduieckue). XUMUIECKHUE
peaKklMM, JIeKallMe B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJy4eHUs CEepHOM
KUCIOTHI. [Ipumenenne cepHor KUCHOTHI. COIM CEPHOM KUCIOTHI, KAUECTBEHHAS
peakuusi Ha cynbdaTr-uoH. HaxoxneHue cepbl U €€ COENMHEHUN B MPHUPO/IE.
XHAMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEW Cpelapl COCOMHEHUSIMU  CEpBI
(KMCTIOTHBIE JTOKIM, 3arpsA3HEHUE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
IpEAOTBPAILCHUS.

O1mast xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHNU OKUCIEHUS. A30T, paCIIpOCTPAHEHUE B IPUPOJIE,
dusnueckue u xumMudeckue cpoiictBa. KpyroBopot azora B npupoje. AMMUAK,



ero (pu3nYecKue W XUMHUYECKHE CBOMCTBA, IOJIydeHHe M npumeneHue. Conn
aMMOHUsI, HX PU3MICCKUE U XUMUYECKHE CBOICTBA, puMeHeHne. KavecTsenHast
peakiusi Ha UOHbl aMMOHUS. A30THasl KUCJIOTa, e€ MoilyueHue, (pu3nueckue u
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTENsS Kiacca KHUCIOT W
cnenuduueckue). Vcnonpb30oBaHWe HUTPATOB M COJEl aMMOHMS B KauecTBE
MUHEPATBHBIX yH0OpeHui. XHUMHUYECKOE 3arpsA3HEHHE OKPYXalollel cpeabl
COCIMHEHHUSIMU a30Ta (KHCIIOTHBIE IO, 3arpsA3HEHUE BO31yXa, MOYBHI H
Bog0oéMOB). Docdop, ammtoTponHbie Momudukanuu docdopa, hUUIECKue U
xumudeckue cpoictBa. Okcun docdopa (V) u hochopras kuciora, GusnIecKre
U XUMHUYECKHE CBOWMCTBa, moiydeHue. Mcmonp3oBanue ¢GochaToB B Ka4eCTBE
MUHEpaJIbHBIX YIOOPEHUN.

O6mas xapakrepucTtika 3meMeHToB |V A-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. YTIEpOoJ, aJUIOTPOIHBIE
MOAU(DUKALIMKM, PACHpOCTPaHEHUE B MPUPOJE, (PU3HYECKHE U XHUMHYECKUE
cBoricTBa. Ancop6uus. KpyroBopot yrieposa B mpupoje. OKCHibl yriepojia, ux
dbu3nyeckre U XUMHUYECKHE CBOWMCTBA, JECHCTBUE HA J>KUBbIE OPraHU3MBI,
MOJIyYeHUE U NMPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbI, CBA3aHHBIE C OKCHJIOM
yriepona (IV), rumore3a ri100adbHOTO TOTEIJICHUS KJIMMaTta, MapHUKOBBIN
s dekT. YroyibHas KUCIOTa U €€ COu, NX (U3NYECKUE U XUMUUECKHUE CBOMCTRA,
MoJIydeHue U TmpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonbs3oBanre kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM
XO351CTBE.

[lepBoHavyasibHble TIOHATHS OO0 OpPraHMYECKMX BEHIeCTBaX Kak o
COEIMHEHUSIX yriiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TAHOJ, TJIULEPHH,
yKCcycHass kucinora). IlpupoaHble HMCTOYHUKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBIN a3, He(Th), MPOIYKTHI UX MEepepadOTKU (OEH3HH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [IoHATHE O OMONOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oesikax, yrieBoJax — M UX POJM B KU3HU yeloBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHUE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcunie kpemuus (1V) u kpemaueBoi kucinote. CUIUKATHI, UX UCIOJIH30BAHUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeilre cTpouTebHbIE MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, »kKene300eToH. [IpodiemMbr 6€30MacHOTO UCTIONb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHue o0pas3IoB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
OPOBEICHUE KAYECTBEHHBIX pEaKUMid Ha XJOPUI-UOHBI M HaOIIOJEHUE
MPU3HAKOB MX MPOTEKAHUSI, OIMbBITHI, OTPpAKAIONINE (PU3MUECKHUE U XUMUYECKHE
CBOMCTBa TaJOr€HOB M HX COEIAMHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATCPUAIIOB), O3HAKOMIICHHE C 00pas3lami XJIOPUIOB (TalOreHHIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHATIOB), HAONIOJEHHWE TMpolecca OOYIIIMBAHUS
caxapa moJa JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYCHHUE
XUMUYECKUX CBOMCTB  pa30aBICHHOM CEpHOM  KHUCIOThI, MPOBEIACHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH M HaONMIOJIeHWe Mpu3HaKa e&
IPOTEKaHMs, 03HaKOMJIEHHE ¢ (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U (PochHOpPHBIX yIO0OpEeHUH, MoJlydeHrue, cCoOupaHue, pacrio3HaBaHUE U
U3y4YeHUE CBOICTB aMMMaka, MPOBEJECHUE KAueCTBEHHBIX pPEaKIUi Ha HOH
aMMOoHUSI W ¢ochaT-MOH U U3YYEHUE TNPU3HAKOB HUX TMPOTEKAHMS,



B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO0 (BO3MOYKHO
HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pemérok anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHUE C MTPOLIECCOM afcopOLnn
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a,
NoJIyueHue, coOnpaHue, pacrio3HaBaHUE U U3yUeHUE CBOWCTB YTIIEKUCIIOTO rasa,
IIPOBE/ICHNE KAYECTBEHHBIX PEAKIMil Ha KapOOHAT U CHJIMKAT-UOHBI U U3yYEHUE
MIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJIEHME C NPOAYKUUEH CUIMKATHOU
MIPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHelmue
HEMETAJUIBl U UX COECAMHEHUS.

MeTa/luIbl M X COeAUHEHMS

OOmiasi XapakTepUCTUKAa XHMHUYECKUX JIIEMEHTOB — METaUIOB Ha
OCHOBAaHHUH UX MOJIOKEeHHS B [leproandeckoil cucTeMe XMMUYECKUX JIEMEHTOB
1. . MenneneeBa u ctpoeHust aroMoB. CTpoeHre MeTauioB. Meraundeckas
CBA3b U METAJUIMUYECKAs] KPUCTAIUIMYECKAs PEIIETKA. DIIEKTPOXUMUUYECKUHN Psif
HalpsUKEHUM MeTaUIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momydeHus: MmeTawioB. [loHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounble MeTAIUIBL: TIOJIOXKEHHE B [leproaguyeckoit cucteMe XMMUYECKUX
anemeHToB [[. . MeHneneeBa, CTpOEHHE UX aTOMOB, HAXOXKIEHUE B MPUPOJE.
du3znyecKkre 1 XMMUYECKHE CBOWCTBA (Ha MpuMepe HaTpus U Kaius ). OKCUabl U
TUAPOKCUIBI HaTpus M Kanus. [IpuMeHeHHe IIETOYHBIX METAIOB U HUX
COEIMHEHU.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLMM: IIOJIOXKCHHE B
[Iepnoamueckoii cucreme xuMmuaeckux 3yemMeHToB . . Menneneesa, crpoenue
UX aTOMOB, HaxoxjeHue B mnpupojae. Puznueckue M XUMHUYECKHE CBOMCTBA
MarHusi U Kajplus. Baxdeilline coenuHeHus Kaiablusi (OKCUI, THAPOKCHUI,
cosin). JKECTKOCTh BOJIBI 1 CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHui: nosiokeHue B llepuonnueckoll cucTeMe XMMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpOEHHE aTOMa, HAxXOXKJICHUE B IPHUPOJE.
duznveckue W XHUMHYECKUE CBOMCTBA altOoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJA Y TUPOKCHUIA ATFOMUHMUS.

Kenezo: nonoxenne B llepuoanueckon CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHUE aToMa, HaXO0XJIeHue B npuponae. Ouznueckue u
XUMUYECKUe cBoicTBa xene3a. OKcuabl, THApoKcuabl u conu xkenesa (l1) u
xenesa (111), ux cocra, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalblUg U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
VCCJIEJOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HKCIIOJIb30BAaHHWE BHJIEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHus, KajdblKs, aJJIOMUHUS, LIMHKA, JKelle3a
(I u sxene3a (1), meau (1), Habmr0AeHUE U OMMICAHKE MTPOLIECCOB OKPAIIIMBAHHUS
IUIAMEHW HOHAMM HATpHsl, Kalusg M Kaiblug (BO3MOXXHO HCIOJb30BaHUE
BUJCOMATEPUATIOB), UCCIEIOBAaHUE aM(OTEpPHBIX CBOMCTB TMIPOKCHIA
QIIOMUHUA U THIPOKCUAA [IMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3314 110 TEME
«Baxneinnme MeTaJuIbl U UX COCIUHEHUS.

XUMHA U OKPYKaAKINafA cpeaa



BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
HCIIOJIb30BAaHUE BEIIECTB M XMMUUECKUX peakiuui B ObITy. [lepBas momolp npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKPY-KaroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIIEHTpaInus Beuiects, aanee — [1/IK). Poibs xuMuu B pelieHr 3K0JI0rM4eCKUX
npoOsem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTepraioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIC
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHATUH, ABJISIONINXCSI CUCTEMHBIMU IS OT/IETIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOT O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HaAy4YHbIA (PAKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHKUE, U3MEPEHUE, MOJIENb, SBJICHUE, MMAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIEeCTBa, Tra3, pacTBOpP,  pPacTBOPUMOCTb,
KpUCTAJUIMUECKasi pelETKa, CIJIaBbl, (PU3UYECKHE BEJIUYMHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE UCKOMAeMbI€, TOIUBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI IPOTPaMMbl OCHOBHOTO OOIIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCHIUTATEILHOM  ACATEIIBHOCTA B  COOTBETCTBUM C  TPAJAULIHUOHHBIMU
POCCHICKMMH COLIMOKYJIBTYPHBIMH M JAyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMA B OOILIECTBE MPABWJIAMU U HOpPMaMU MOBEACHUS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroIUXCs
PYKOBOJACTBOBATbCSI CHUCTEMOW IIO3UTHMBHBIX IIEHHOCTHBIX OpUEHTAUUd U
pacIIMpeHne ONbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOr0 BOCTIMTAHUSA:

LIECHHOCTHOTO  OTHOIIEHHSI K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
HCTOPUYECKOMY W HAYyYHOMY HACJEIWI0, TOHUMAaHUS 3HAYECHUS XUMHUYECKON
HayK{ B U3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM
nHpopmariuei O TEepPeOBbIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOH W
OTCUYECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABIICHUSI O COLMAJIBHBIX HOPMax M MPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, y4yeOHOMCCIIEOBATENbCKOM, TBOPUYECKOM W  JIPYrux  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JEATENBHOCTH IMPHU
BBITIOJTHEHUN Y4YeOHBIX, TMO3HABATENbHBIX 3aja4, BBITIOTHEHUU XUMHUYECKHUX
OKCIEPUMEHTOB,  CO3JaHUM  Yy4e€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIOHMMAHHIO U B3aMMOIIOMOIIH B MPOLIECCE ITON yueOHOM IEATETbHOCTH,
FOTOBHOCTH OIICHUBATh CBOE IMOBEACHHWE M TOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUSA MOCIJIEACTBHI
MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE MTPEACTABICHUS O BEIIECTBE U XUMUYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 10
XUMHUH, HEOOXOAUMBIC JJIsI OOBICHEHUS HAOIIOAAaEMbIX MPOLIECCOB U SBJICHUH,
MO3HaBaTEIbHON, MHGOPMAIIMOHHON M YUTATEIbCKON KYJIBTYPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHOM palbOThl € Y4e€OHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOM, JOCTYIMHBIMU TEXHHUYECKUMH CpPEeACTBAaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO W TO3HAHHUIO, JIFOO03HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSI 00y4YEHUS B
JlaJIbHEUIILIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTU JKU3HHU, OTBETCTBEHHOI'O OTHOILIECHUS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3JI0POBBbIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUI U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS alKOroJisi, HApPKOTHUKOB,



KypeHHUsI ), HEOOXOAUMOCTH COOIOACHHMSI ITPaBUII O€30MMaCHOCTH IPU 00paIlleHuu
C XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HU;

5) Tpy10BOr0 BOCHIUTAHMA:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil M TpyAa pa3IudHOro
poJia, yBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM M0 XMMHH, OCO3HAHHBIA BHIOOD
WHIUBUyAIbHOM TPAEeKTOPUM NPOJOJDKEHHA O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IK0JIOrHYeCKOro BOCTIUTAHUS

AKOJIOTMYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HMCTOUHHKY
KU3HU Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
npaBwyl OE30MACHOTO TMOBEACHUS NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3/I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOW CpENou, s
MOBBIIICHHUSI YPOBHS JKOJOTMYECKOM KYJIbTYpbl, OCO3HaHUS TIJ100aIbHOTO
XapakTepa 3KOJIOTMYECKUX MPOoOJIeM U yTeH UX pEelIeHUs TOCPEICTBOM METOIOB
XUMHUH, SKOJOTMYECKOIO MBIIIJIEHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B
IT03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeAaMETHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIEC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAyYHbIE TIOHATUS (3aKOH, Teopusl,
MPUHIUI, TUI0TE3a, (AKT, CUCTEMA, TPOLIECC, SKCIEPUMEHT U JPYTOE. ), KOTOPbIE
HCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpEAMETaX U MO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O LIEJIOCTHOM
HAay4YHOM  KapTUHE MHpA, U  yHHUBEpPCAJIbHbIE  ydeOHbIE  JEUCTBUS
(mo3HaBaTeNbHEIE, KOMMYHUKAaTHBHBIE, pEryJsiTUBHBIE), KOTOpbIE
obecnieunBalOT  (GOpPMUPOBAHUE  TOTOBHOCTU K  CAMOCTOSITEIIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU I€ATETbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS! TPU OCBOCHHUU
3HAHWI: PACKPBIBATh CMbICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABJIUBATH B3aUMOCBS3h C IPYTUMU MOHATUSIMHU ), UCIIOJIb30BATh
HNOHATHS JJI1 O0BSICHEHUS OT/ACNIbHBIX (PAKTOB U SBJIICHUM, BHIOUPATh OCHOBAHUS
U KpUTEPUU 17151 KIacCU(PUKALIMY XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
yCTaHABIMBATh MPUYUHHO-CIIC/ICTBEHHbIEC CBSI3M MEXIY OOBEKTaAMHU HU3y4YEHUS,
CTPOUTH JIOTUYECKHE pacCyXJeHus (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aHaJIOTUM), IeJaTh BBIBOJIBI M 3aKJIFOUEHUS;

YMEHHME NPHUMEHATh B MpoOLiecCe MO3HAHMs NOHATHUA (MPEAMETHBIE U
METaNpeIMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, HCIOJIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBATh IIMPOKO IPUMEHSEMbIE B XUMHUU MOJIEIbHbBIC
NPEICTaBICHUS — XMMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMHUUYecKas Gpopmyia
U ypaBHEHUE XUMHUYECKON peaklUuu — MPH PELIEHUH y4yeOHO-TIO3HaBATEJIbHbIX
3a]1a4, C y4€TOM 3TUX MOJIEIbHBIX IIPEICTABICHUN BBISBIISITh U XapaKTEpU30BaTh
CYLIECTBEHHbIE IMPU3HAKH H3Yy4a€MbIX OOBEKTOB — XMMMUYECKHUX BEIIECTB U



XUMUYECKUX PEAKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NPHYUHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEYUHS B H3y4aE€MbIX MPOLECCAX U SABICHUSIX.

Bba3oBble uccienoBarenbckue 1eiiCTBUSA:

YMEHHUE HCI0JIb30BaTh MMOCTABIECHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI ISl (DOPMUPOBAHHUS THUIIOTE3BI 10
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpEeTEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH U MPOBEICHUIO
YUYEHUUYECKUX OSKCIIEPUMEHTOB, yMEHHE HaOIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ysbTatr, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHHUE BBIOMPATh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH MH(GOPMALIUIO
Pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHUS, IOTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAs JIMTEpAaTypa XHUMHUYECKOTO COAEpPKaHUsA, CIPABOYHBIC
nocoOus, pecypcsl MHTEepHETa), KPUTUUECKU OLIEHUBATh NMPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO0 HUHPOPMAIIHUIO;

YMEHUE NPUMEHTh Pa3InyHble METO/bI M 3aPOCHI IPHU MMOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX MJIsi BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JIACTH MCMOJIb30BaHHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO WCIOJb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMANIBbHYIO (hOpMY MpEACTaBICHUS
nH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIE 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIONb30BaTh W aHAJIM3MpPOBAaTh B Mpouecce ydyeOHOU U
MCCJIEI0BATENbCKOM IESITEIbBHOCTU MH(DPOPMALIUIO O BIMSIHUM TPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBAa M TPAHCIOPTA HA COCTOSTHUE OKPYXAIOLIEH MPUPOIHOM
Cpelbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHS 3a7]aBaTh BOMPOCHI (B Xoj€ Auanora u (Wiu) IUCKYCCUHU) MO
CYLIECTBY 00CYKIaeMoil TeMbl, (OPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSl TNPEACTaBIATh TMOJYYEHHBbIE pe3yJbTaThl MO3HABATEIbHOM
NESATEIbHOCTY B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTh MPE3eHTALNIO
PE3yIbTATOB BBITOIHEHUS] XUMUYECKOT0 SKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA,
JabopatopHOil pabOThl MO KCCJIEAOBAaHUIO CBOMCTB BEIIECTB, Yy4E€OHOTO
IPOEKTA);

YMEHHUSI y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM W  HCCIEOBATENIbCKOM  JESITENbHOCTH MPU  pPELICHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unui (00CyxJ1eHns,, 0OMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALIHS
COBMECTHBIX [JICMCTBUM, ONPEIECIICHUE KPUTEPUEB IO OIECHKE KadyecTBa
BBITIOJIHEHHOM pa0OThI U APYTHE).

PeryiasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITENIbHO OINPEEATh LUEIU NEATENbHOCTH, MIJIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BEIOMpaTh Hanbosee 3(PpheKTUBHBIE CLIOCOOBI peIIeHNs YUeOHbIX
U TI03HABATEJIbHBIX 33/]a4, CaMOCTOSITEIbHO COCTAaBIISATh WJIM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEUCTBUU TIPUA BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYEeHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,



OLICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yibTaTa 3asBJICHHOW LIETIU, YMEHHE
MCIIOJIb30BATh M aHAJIM3UPOBATH KOHTEKCTHI, TPEIJIaraéMbl€ B yCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 0053aTEIHHOTO
COJIep’KaHus, YCTaHOBJICHHOTO JaHHOM (eaepaibHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYarOIIMMHUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI
NEUCTBUM, creuudpuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATENbHOCTH 1O TOJYYEHHIO HOBOIO 3HAaHWs, €ro HHTEpIpEeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOydeHus B 8 kijacce mpeaMeTHBIE pe3yjbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKYyJa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS ATOMHA
Y MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca,
MaccoBasg J0JII XMMHUYECKOrO 3JEMEHTa B COCAMHEHHH, MOJSPHBIN
00BEM, OKCH[, KHCIOTa, OCHOBAaHUE, COJIb, JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCJIEHMS, XUMUYECKas peakuus, KilacCu(pukanus peaximii:
pEaKlMM COCIUHEHUs, PEaKLUHUH Ppa3JIoKEHUs, PEaKUUu 3aMellCHHS,
peakuuu 0OMeHa, 3K30- U 3HJA0TEPMUUECKUE PEAKIIUH, TETUTOBOM 3P (HEeKT
peakluu, SAPO aToMma, IEKTPOHHBIN €O aToma, aTOMHas OpOUTalb,
paauyc aroMa, XUMHUYecKas CBS3b, IMOJSpHAsT W  HENOJSPHAs
KOBAQJICHTHAsA CBSI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH, pacTBOD,
MaccoBas J10Jis BellecTBa (MPOLEHTHAas: KOHUEHTpPAaIHs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUH H
MPUMEHSTDH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

e HCMOJb30BATh XUMHUYECKYID CHUMBOJIMKY [JIsl COCTaBJeHUs (OpMyT
BEIIECTB U YPABHCHUN XHUMUYECKUX PEAKIUIA;

e ONpPEAEATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX,
CTENEHb OKHUCIIEHHS DJIEMEHTOB B  OWHApHBIX COEIMHEHMSX,
MPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COECIUHEHUHN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGCHTHAsT M MOHHAs) B
HEOPTraHWYECKUX COECIMHEHUSIX;

e packpbiBaThb cwmbichn [lepuommyeckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHUsl MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATHh U XapakTepuszoBaTh TadnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKUX JJIEMEHTOB: pa3nyaTh T[OHATUS «TJaBHas
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnmna)», masie
1 OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPbIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema xumudeckux sjemeHToB I, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAll sapa, oOOIlIee YHUCIo
AJIEKTPOHOB U paclpeIeICHUE UX IO JIEKTPOHHBIM CIIOSIM);

e KJIacCU(PUUUPOBATh  XMUMHYECKHE  JJIEMEHThl,  HEOPraHUYECKHE
BEIIECTBA, XUMUYECKUE peaKIMK (M0 YUCITY U COCTaBY YYACTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);



K

XapaKTepHu30BaTh (OMUCHIBATH) OOINE XUMUYECKUE CBOWCTBA BEIIECTB
pasIUYHBIX  KJIAcCOB,  IOATBEPXKJAs  OMHWCAHWE  IPUMEpamMu
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3WPOBATh CBOWCTBA BEMIECTB B  3aBUCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHUMHYECCKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIIOBUSX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacCChI
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMEHTa Mo Qopmyse
COCMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, MIPOBOJIUTH
pacy€ThI IO YPaBHEHUIO XUMHUUYECKON PEaKINN;

MPUMEHSATH OCHOBHBIC OTICPAIMM MBICTUTEIBHON JCATEIBbHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHE, O0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJTacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3YUYCHUSI CBOWCTB BEIICCTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHBIC  METOABl  TO3HAHWSA —  HAONIOJCHWE, W3MEPCHHE,
MOJIETTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpPABWJIAM  IOJB30BAHUS XHUMHUYECKOM MOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKkXKe IpaBWiaM oOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSAMH 110 BBIMTOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKHAX OIBITOB IO TIOJYYCHHIO M COOMPAHHIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOM JJOJIEN pACTBOPEHHOTO BEILIECTBA,
IJJAHUPOBATh W TMPOBOJWTH XHUMHYECKHE OKCIEPUMEHTHI  TI0
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C TMOMOIIbIO
WHJUKATOPOB (JaKkMyc, (eHON(PTaNIeHH, METUIIOPAHK U IPYTHE).

KOHIy 00yueHHs B 9 KJiacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTMOH, aHWOH, MPOCTOE BEWIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD, CTENICHb
OKHUCJICHUSI, XUMUYECKas pEaKIIusl, XUMUUECKas CBSA3b, TEIJIOBOM A peKT
peakiuu, MOJib, MOJIAPHBIK  00BEM, PpacTBOp, DJIEKTPOJIUTHI,
HEQJIEKTPOJIUTHI, JJIEKTPOJUTUUECKAS NUCCOLIMALINSA, PEAKIIMM UOHHOTO
oOMeHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIEC PEaKIINH,
OKHUCIIUTEb, BOCCTAHOBUTEINIb, OKHUCJIECHHME W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aMpoTepHOCTh, XUMUUYECKas CBsI3b (KOBAJICHTHAsI, MOHHAS,
MeTaJTMYEeCcKasi), KpHUCTaUIMUecKas pemerka, KOPpO3HWs METaslIoB,
CIUIaBbl, CKOPOCTh XWUMHYECKOW PEAKUHWH, MPEIACIIbHO IOMyCTUMAas
koHneHntpanus [IJIK Bemectna;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TIOHATHU U
MPUMEHATH 3TU MTOHATHUS IMPU ONMMCAHUM BEIIECTB U UX MPEBPALLICHUHN;
UCIIOIb30BaTh XUMHUYECKYIO CHMBOJUKY JUIsI COCTaBJieHUS (HopMy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OIPEAEIATH BAJIECHTHOCTH U CTENIEHb OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB
B COCIUHEHMSX Pa3JIMYHOIO COCTaBa, IPUHAJIEKHOCTH BEILIECTB K
onpenenEéHHOMY Kilaccy COeAMHEHUH 1o (opmysaM, BUI XUMHUYECKOU
CBA3U (KOBaJIGHTHAsi, WMOHHAs, MeETaJuIMyecKas) B HEOPraHUYeCKHX
COEIMHEHMUSIX, 3PS MOHA 110 XUMHUYECKOU (popmyIie, XapaKkTep Cpe/bl B
BOJIHBIX pacTBOpax HEOPraHUYECKUX COCJIMHEHUN, THIL
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;



packpeiBath cMmbich [lepuogumueckoro 3akona J[. WM. Menpeneea u
JEMOHCTPUPOBATh €ro IMOHUMAHME: OINHUCHIBATH W XapaKTEPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CHCTEMBl XUMHUYECKUX AJIIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynmna (b-rpynna)», Manele U OOJbLIME TEPUOABI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPUOJWYECKON Tabmuie, ¢
YUCJIOBBIMU  XAapPAKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKUX
AJIIEMEHTOB (COCTaB M 3apsia sijpa, oOIlee YHUCIO DSJIEKTPOHOB U
pacrpeniesieHue UX IO JJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB AJIEMEHTOB U UX COCAUHEHUN B
npeenax MajibiX IEPUOI0B U IIIABHBIX MOJTPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBaTh  XMMHYECKUE  DJIEMEHTHI,  HEOpPraHWYECKHUe
BEIIIECTBA, XUMUUECKHE PEAKIIUU (0 YUCIIY U COCTaBY YYaCTBYIOIIHUX B
peakIuy BEUIECTB, MO TEIJIOBOMY 3(PPEeKTy, M0 U3MEHEHUIO CTEeTeHEH
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOM JTUCCOIMAIMKU KHUCIOT,
HIEJI0YEeW W COJIEW, TOJIHBIE W COKpAIEHHBIE YPABHEHUS PEaKLIHM
MOHHOTO  OOMEHa, YpaBHEHUS  pEaKUUM,  MOATBEPKIAIOUIUX
CYIIIECTBOBAHUE TCHETHUUECKON CBSA3U MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEaKIUn
MOCPEACTBOM COCTABJICHHMS JIEKTPOHHOTO OanaHca dTUX PEaKIIUid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUN B Pa3IUUHbBIX
YCIIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COCIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJUTH
PACYETHI 10 YPABHEHUIO XUMUAYECKON PEAKIINU;

coOoAaTh  IpaBuUjiia  TOJIB30BAHUST  XMMHUYECKOM  MOCYAOoM W
7a00paToOpHbIM O0OpYJIOBaHMEM, a TakKe IpaBuUjia OOpalleHus C
BCILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSIMU T10 BBHITIOJHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TMOJYYEHUIO M COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAaKIMM, TMOATBEPXKIAIONIME KA4eCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU-, OPOMUI-
, monu-, kapooHat-, pocdar-, CUIMKaT-, Cyiabdar-, TUIAPOKCU/I-UOHBI,
KaTMOHBl aMMOHHUSI U MOHBI U3YYEHHBIX METAIIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPax HEOPTaHUYECKUX BEIIIECTBR;

OPUMEHSATh OCHOBHBIE OIEpPAlMd MBICIUTEIbHON N1€ATEbHOCTH —
aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHUCTEeMAaTU3aIHIO,
BBISIBJIEHUE TIPUUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BELIECTB M XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAyYHbIE METObI
NO3HaHUs — HAOJIOJIEHNEe, U3MEPEHUE, MOJICIUPOBAHNE, IKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
HauMmeHnoBaHue Kosun4yecTBo 4acos
Ne DJIeKTpOHHbIe (LM (pPOBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PecypChl
NPOrpamMMbl padoThI padoTbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XumMus — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [IOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeITCIIHHOCTH YeI0OBEKa
19 BemecTBa 1 xuMudeckue 15 1 bu6nunorexa [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiime npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6muoreka [JOK
' [MoHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsarue o 3 1 bu6muoreka [JOK
' KHUCIIOTAaX U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bu6auoreka IJOK
' [TonsiTHe 00 OCHOBAHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka 1

COE€IMHEHUN

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

Htoro mo pazneny 30

Pa3zgea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 XHUMHYECKHX DJIEMEHTOB 7
J. . MeHaeneena.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 1 bubmuorexa [IOK
' BOCCTaHOBUTEJIbHEIC https://m.edso0.ru/7f41837c
peakiuu
bubnuorexa [IOK
14
TOTO O pasieity 15 https://m.edso0.ru/7f41837c
PeszepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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9 KIIACC

HaumeHoBaHue Kosau4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Pa3nes 1. BemecTBO U XMMHYeCKHE PeaKIIUH
[ToBTOpEHME U
11 yriayOneHue 3HaHUM 5 1 bub6nuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DNEeKTPOIUTHYECKAS
13 JIMCCOLMAITs. 3 1 1 bubmorexa [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO61as xapakTepuCcTHKa
P p bu6nuorexa [IOK
2.1 XUMHUYECKHX JJIEMECHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
59 OO01mas xapakTepuCcTHKa 5 bubmmnoreka [JOK

XUMHUYCCKUX 3JICMCHTOB

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

VIA-rpynmnsl. Cepa u e€
COCAUHCHUA
OO01as xapakTepuCTHKA
53 XUMHUYECKHUX 3JIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 Ux coeqMHCHHS
OO61as xapakTepuCTHKa
XUMHWYCCKHUX DJIECMCHTOB B 6 HOK
noIMOTeKa
2.4 IVA- LY
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCTMHEHUS
Uroro no pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0uiue cBoiicTBa 4 bubanoreka LIOK
' METAIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTalIb U 16 bu6nuorexa [IOK
' WX COEIUHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
41 BemectBa u Marepuansl B 3 bubmuoreka [IOK
' YKM3HHU YeJIOBEKA https://m.eds00.ru/7f41a636
Htoro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edso0.ru/7f41a636



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC

Ne n/m Tema ypoka

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIE pecypchl

Kontpoabubie | IlpakTnueckue
Bcero
padoThI padoThI
IIpeamer xumun. Ponb
1 XMMHH B )KA3HHU YEJIOBEKA 1 bubnnorexa LIOK
' https://m.edso00.ru/ff0d210c
Tena u BemecTBa
5 IlonsTue o MeTomax 1 bubmnoreka IIOK
MO3HAaHUA B XUMHU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBumna pabOTEI B
3 J1a6p0 aTo 11?11/1 U IIPUEMEI 1 bubmmorexa TIOK
paTop P https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM
YucTele BelecTBa U CMECH.
4 Crioco05bI Il eJIeHUs 1 bubmmorexa TIOK
. pas https://m.edsoo.ru/ff0d26ca
cMmeceit
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha 1 but6mmorexa [IOK

IpUMEPC OYHUCTKU

MTOBapEHHOM COJH)»

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

bubnunorexa LIOK

6 ATOMBI 1 MOJICKYIbI https://m.edsoo.ru/ff0d2a6¢
XHUMUYECKHUE IIEMEHTEI.
7 3Haku (CUMBOJIBI) bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
XHMHYECKHX 3JICMECHTOB
3 IIpocTeie U ci0XHbBIE Bu6muoteka [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnmnoreka [HOK
y4eHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUYCCKAs
10 | dopmyna. BasieHTHOCTD bubmmorexa [JOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYCCKHX
3JICMEHTOB
OrHocuTeNbHAas aTOMHAs
Macca. OTHOCHUTEITbHAS
MOJICKYJISIpHAsi Macca
1 Pacuer mosiekyasipHoit bubmuoreka [JOK
MAaCChl XUMHYECKHUX https://m.edsoo.ru/ff0d323c
BelleCTB, HCMOJIb3yeMbIX B
CeJIbCKOM XO03MICTBE
AT'POKIJIACC
MaccoBas gois
XUMHYECKOTO JICMEHTA B
bubnunorexa LIOK
12 | coenuHeHnu

Pacuer MaccoBoii 1o1m
3JIEMEHTA B YA100peHHAX,

https://m.edsoo.ru/ff0d350c



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

cpeAcTBaXx 3alMTHI
pacrePacuer MmaccoBoii
JA0JIU 3JIeMEeHTAa B
CpelcTBaxX 3aIUThI
pacrenuii AI'POKJIACC

KonmnuectBo BelecTna.

bubnunorexa LIOK

13
Monb. Monsipnas macca https://m.edso0.ru/ff0d5230
du3nyeckne U XUMUYCCKHE

14 | saBaeHus. XuMuyeckas bubnmorexa HOK

' https://m.edsoo.ru/ffod37fa
peakius
[Ipu3naku u ycnosus
MPOTEKAHUS XUMUYECKUX
peakuuii
15| IIpaBmja cMemIMBaHHSA bubnmorexa HOK
P https://m.edsoo.ru/ff0d3a16
XMMHUYECKHX BelleCTB,
HCNO0JIb3yEeMBbIX B CEJIbCKOM
xo3siicTBe AT POKJIACC
3aKoH COXpaHEHHUs MacChl
16 | BemecTB. XUMHYECKHUE bubmorexa [JOK
HHeCTB. https://m.eds00.ru/ff0d3b8s
ypaBHEHUS
BreraucneHns KoJIn4yecTBa,

17 MAacChl BEIIECTBA 110 bubanoreka LIOK
YPaBHEHUSAM XUMHUYECKHUX https://m.edso0.ru/ff0d5708
peakuui

18 Knaccudukanus bu6muoreka [JOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

(coenuHeHUs1, pa3IoKEHUS,
3aMelIeHus1, oOMeHa)

19

M. B. JIomoHOCOB —
Y4EHBIN-DHIUKIIONIEUCT.
O06o0061ieHue U
CHCTEMAaTH3aINsI 3HaHUHM

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

20

KonTponbnas padora Nel no
TeMme «Bemectsa u
XUMHUYECKUE PEAKIIII

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

21

Bo3ayx — cmech ra3os.
CocraB Bo3ayxa. Kucnopon
— DBJIEMEHT U TIPOCTOe
BemectBo. O30H

bubnuorexa [JOK
https://m.edsoo.ru/ff0d448e

22

du3nyecKkne U XUMHUICCKHIE
CBOMCTBA KUCJIOpOAA
(peakiuu OKUCTIEHUS,
ropenue). [lonsrue 00
OKCHAaX

Biusinue kucjiopoaa Ha
AbIXaHHE PACTEHUN U
skuBOTHBIX AT POKJIACC

bubanoreka LIOK
https://m.edsoo.ru/ff0d4614

23

CriocoObl mosryyeHust
KHCJIOPO/Ia B JIA0OpaTOpUH U
POMBIIUICHHOCTH.
[TpumeneHne Kucmopoaa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a



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

TemnoBoit a3 ekt
XMMHYECKON PEaKIUu,

MIOHSTHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, IK30- U
24 | SHIOTEPMHYCCKHUX PEAKIIHIX bubmorexa [IOK
https://m.edsoo.ru/ff0d4790
JK30TepMUYECKHE
peakuunu, NpoTeKaue
Np¥ THHEHUH PACTEHHIA.
Co3nanne KOMIOCTHBIX
sim. ATPOKJIACC
Tormso (HedTh, yrois u
o5 MeTaH). 3arpsi3HeHue bubnmnorexka HOK
BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPeIOTBPALECHUS
[IpakTuueckas pabora Ne 3
o | 1O TeMe «[lonyuenue u bubnuoreka [JOK
coOupaHue KUCIOpo/a, https://m.edsoo.ru/ff0d4ae2
HU3YyYEHHUE ETO CBOMCTB)
Bonopon — snemenT u
27 Hp())IC"II“)OGI[BGIHGCTBO. bubmmorexa [JOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupone
du3nyecKue ¥ XUMHUICCKHE
28 | cBoiicTBa BOAOpO/IA. buGnnorexa [IOK
https://m.edsoo.ru/ff0d4ddo
[Ipumenenne Bogopoaa
29 [lonsaTue o kUCIOTAX U bu6nunorexa LIOK

COJIIX

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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IlonsiTHE 0 KHCJIOTHOCTH
NO0YBBI, OIIpeesIeHne
KHCJIOTHOCTH IIO4B
AT'POKJIACC

Crioco0bl nostyueHus

bubnunorexa LIOK

30
BOZIOPOJIa B TAOOpaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4

31 o teme «llonydyenue u bubnmnoreka [HOK
coOupaHue BOAOPOJIa, https://m.edsoo.ru/ff0d4f42
WU3YyYECHHUE €TI0 CBOWCTB)

32 Mousipabiii 00BEM razos. bu6nuoreka [JOK
3akoH ABorajapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA raza

33 | 1O ero U3BeCTHOM bubmorexa HOK

Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brruucnenns 00EMOB ra3oB

g4 | TIO YPABHEHHIO DEaKily Ha bu6muoreka [JOK
OCHOBE 3aKOHa 00bEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIEHU! Ta30B

35 dusnyeckre U XUMUYECKHE bubnunorexa LIOK
CBOICTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB OCHOBaHMH. bubmuoreka [{OK

[Tonsatue 06 nHAMKAaTOpPaAX

https://m.edsoo.ru/ff0d59e2



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

37

Bopa xak pactBoputens.
Hacruimennsie u
HEHACBIIIEHHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIIecTBa B
pacTBope

Boaa kak pacTBopureib
MHHePAJIbHBIX BelleCTB,
BHOCHMBIX B IOYBY B
KayecTBe y100peHus.
OnpbicKUBaHUE PACTEHH
CpeJACTBAMHU 3alUThI
pactrennii. AI'POKJIACC

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

38

[IpakTuueckas padbora Ne 5
o teme «lIpurorosinenue
pPacTBOPOB C OIPENEIEHHON
MacCoOBOH J0JIer
PacTBOPEHHOI'O BELIECTBAY»
IIpurorosjieHue pacTreopa
ya00peHus st
NMOAKOPMKH pacTeHUi
AT'POKJIACC

bubanoreka LIOK
https://m.edsoo.ru/ff0d5eba

39

KonrtponbHast pabora Ne2 o
teme «Kucnopoa. Boxopon.
Boga»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d6342

40

OKCHUJIIBI: COCTaB,
KIaccupUKaIus,
HOMEHKJIaTypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[Tonyuyenue u xummudeckue
CBOMCTBA KUCIIOTHBIX,

bubnunorexa LIOK

41
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUA: COCTaB,

42 | xnaccudukanus buGnuorexa [IOK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyuyenue n xummdeckue bu6nuoreka [JOK
43 . .
CBOMCTBAa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,
44 | xnmaccudukanus bubmorexa LOK
HL, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [TonydyeHue u XuMHYECKHE bu6nuoreka [JOK
CBOMCTBA KMCIJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIATypa, CIIOCOObI bu6nuorexa [IOK
MOJIy4YEeHUS, XUMUYECKUE https://m.edso0.ru/00ad9474
CBOICTBA
ITpakTrueckas pabora Ne 6.

Pemenue
47| PKCTEPHMEHTAILHEIX 38121 bubnmnoreka [JOK

o TeMe «OCHOBHEIE KJIaCCEI
HeOpFaHquCKHX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c



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

['enernueckas CBsA3b MEKIY

bubnunorexa LIOK

48 | kImaccamMy HEOPTraHMYECKHX
. p https://m.edsoo.ru/00ad9a50
COeTMHEHU I
49 O06o0meHue u bubnuotexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 mo
teme "OCHOBHBIE KJIaCChI bubnuorexa [JOK
50
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coeqrHeHnin"
[TepBbie OMBITKH
KJIaCCU(UKAINN
51 XI/IMI/I‘qu()JKI/IX 3JIEMEHTORB bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
[TonsTHe 0 rpynmax
CXOJHBIX 3JICMCHTOB
[Tepuonnueckuii 3aKOH U
59 [Iepnonnueckas cucrema bubnuoreka [JOK
XUMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00ada52c
N. Menneneena
53 [lepuonsl, rpymisl, bu6muoreka [JOK
MOATrPYIIIGI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTas bubnmnoreka [JOK
aTOMHBIX sifep. M3oTormbl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX
55 000J109€K aTOMOB DJIIEMEHTOB bubmuoreka [{OK

IIepnonnueckoi cucreMst /1.
. Menneneena

https://m.edsoo.ru/00ada6bc



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

XapakTepucTuka
XUMHYECKOI0 JIEMEHTA 110

56 | ero mosoxxeHuro B buGnuorexa [IOK
5 https://m.edsoo.ru/00ada824
[Tepuonuueckoit cucreme /1.
. MenneneeBa
3nauenue [lepuonnyeckoro
3aKOHA JIJIA Pa3BUTHS HAYKH
57 | w npaxran, J1 1 bu6mmoteka IIOK
p I https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHbIH,
MeJIaror U TpaxaIaHuH
DNIEKTPOOTPULIATEIHHOCTE
58 aTOMOE XI/II\I;I/I‘I;IGCKI/IX bubmorexa LOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmnoreka IIOK
5 U
OHHAM XHMHIHCECKAA CBASH https://m.edsoo.ru/00adac34
60 KoBanenTnas nonsipHas bubmuoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast bubmuoreka [JOK
XUMHUUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubanoreka LIOK
62| C
TCHCHb ORHCCHHA https://m.edsoo.ru/00adae28
OKUCIUTEILHO-
63 | BOCCTaHOBUTEILHEIE bubmmorexa TIOK
https://m.edsoo0.ru/00adb076
peakiuu
64 Oxkucnurenu u bubnuotexa [JOK

BOCCTAHOBHTCIIN

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonrtponsHas padora Ne4 o

65| Teme «CtpoeHue atoma. 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
XUMHYECKas CBA3b»
66 g?:g;izieyEOK' 1 bubnnorexa [JOK
. https://m.edsoo.ru/00adb33c
CUCTEMaTHU3aIis 3HAHUM
67 g?jg;i:ﬁeygm' 1 bubmuorexa [JOK
. https://m.edsoo.ru/00ad9cb?
CHUCTEMaTHU3aIlUs 3HAHUI
PesepBHbIit ypoK.
O6001mmenue u
CHUCTEMAaTHU3alUs 3HAHUI
68 IIpuroros/ieHue pacTBopa 1 bubnuoreka [IOK
y100peHusi M MOJAKOPMKa https://m.edsoo.ru/ff0d61c6
pacTeHuil B Kjiacce MJIHM Ha
NPUIIKOJIBHOM y4acTKe
AT'POKJIACC
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

DJleKTPOHHbBbIE U(POBBIE 00pa3oBaTeIbHbIE
pecypcbl

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckune padoThl

Ilepuoanueckuii 3aK0H.
[lepuonuueckas cuctema
XHMHYECKHUX 3JICMEHTOB
. 1. MenneneeBa

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

3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus n
3 HOMEHKJIAaTypa
HEOPTaHMYECKUX BEIIECTB

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

Bunsl xumudeckoil cBs3u
4 Y TUIBI KPUCTAJUTMYECKUX
pemeToK

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

Konrtponsnas padora Nel
no teme «IloBTOpeHne u

5 yriayOieHue 3HaHu’
OCHOBHBIX Pa3/IeoB Kypca
8 kmacca»



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

Knaccudpukanus

6 XUMHUYECKUX PEaKIUi 1Mo buGnnorexa LIOK
https://m.edsoo.ru/00adbch0
Pa3IMYHBIM MPU3HAKAM
ITonsTHE 0 cKOpOCTH

7 XUMHUYECKOHN pEeaKltu. bubmuoreka [IOK
IloHsTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHUSIX
IlousTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,

8 BJIMSIIOLIKME HA CKOPOCTh bubnuorexa [JOK
XUMHYECKOHN peakiuu u https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHYECKOTO
paBHOBECHS
OxuciuTenpHo-

9 BOCCTaHOBUTEJIbHBIC bubmorexa HOK

https://m.edsoo.ru/00adcade
peakuumn
Teopus

10 AIEKTPOIUTUUECKON bubnuotexa [JOK
mucconuanuu. CUIbHBIE U https://m.edsoo.ru/00adcd68
cl1a0bIe AIIEKTPOIUTHI

11 HNonHble ypaBHEHUS bubnnoreka [JOK
peakuun https://m.edso00.ru/00add448
XUMHYECKHE CBOMCTBA

. bubmuorexa [JOK

12 | KHCIOT ¥ OCHOBAaHHI B

CBeTe MpecTaBIeHul 00

https://m.edsoo.ru/00add5d8



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

3JIEKTPOJIUTHYECKON
JUCCOLIAlUU

XUMHUYECKUE CBOUCTBA
COJIell B CBETE

13 | mpexacraBieHuit 00 bubmorexa OK
P . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JTUCCOTTHAITUT
[TonsiTue o runponuse bubnnoreka [JOK
14 .
coJent https://m.edsoo.ru/00add9d4
15 O0600mmenue u bubmuorexa [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota No
16 1. «Pemienue bubmuorexa [JOK
AKCIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHas pabora Ne2
10 TeMeE
17 «INEKTPOTUTHYECKAS bubnmnoreka [JOK
JUCCOIMAIIHSL. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIUU B
pacTBopax»
OO6mrast XxapakTepucTruKa
18 rajoreHoB. XMMHYECKHE bu6mmoreka [JOK

CBOICTBA Ha MPUMEPE
XJiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00add8b2
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

XnopoBogopon. CosnsHast
KHCJIOTAa, XUMHWYCCKUC

bubmuorexa [JOK

19
CBOWCTBA, MOJyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTruyeckas padora No

20 2 no teme «llonyuenue bubnmoreka [JOK
COJISHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Beruucnenus no

21 YPAaBHEHUAM XUMHUYECKUX bubnnorexa [HOK
peakuuii, €clii OJIMH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

99 OO6m1as XxapakTepucTruKa bubnuorexa [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
Annorpomnssie
MO (UKAIIIH CEPBI.

93 Haxosxxnenue cepsl u eé bubnuotexa [JOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA
cepbl
CepoBoopo/1, CTpoeHuUE,

24 | dusmcckie bubnnoreka [JOK

. https://m.edso0.ru/00ade802
XUMHUYECKHE CBOMCTBA
o5 Oxkcuppl cepsl. CepHas bubmuorexa [JOK

KHCIOTa, (U3NYECKUE U

https://m.edsoo.ru/00adea28



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

XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

XUMHUYECKUE PEAKIUH,
JIeXKAaIIe B OCHOBE
MPOMBIIIJICHHOTO CII0c00a
IIOJIyYEHUS CEPHOU
KHUCIIOTBI. XUMHUYECKOE

26 | 3arpsi3HeHHE bubmorera [JOK
p . https://m.edsoo.ru/00adec8a
OKpY>KaroIen cpebl
COCIMHCHHSMU CEPBI
KucjaorHble 103Ka1, X
BJHSHNE HA MOYBbI U
pactennii ATPOKJIACC
Brrunciienne MmaccoBoi
27 OJIM BBIXO/1a IIPOAYKTa bubnmorexa [IOK
a fla pOayK https://m.edsoo.ru/00adec8a
peakiumn
OO01mas xapakTepucThKa
3J1EMEHTOB VA-TPVYIIIEL
28 | A3sort, pacopoct I;I}-;:HI/IC B bubmmorexa [IOK
» Paclipoctp https://m.edsoo.ru/00adeeab
npupoae, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA
AMMHuak, ero ¢puznueckue
29 1 XAUMHUYECKHE CBOMCTBA bubnnorexa [IOK
’ https://m.edsoo.ru/00adf004
MOJTydeHUE U TIPUMEHEHUE
30 [TpakTruyeckas pabora Ne bubmuoreka [IOK

3 o reme «llonydyenue

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



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

aMMMaKa, U3y4eHue ero
CBOWCTB»

31

A3oTHas KHCJIOTa, €&
¢busnveckue u
XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnonp30BaHne HUTPATOB
U COJIEW aMMOHUS B
KauecTBE MUHEPAIbHBIX
ynoopennii. XuMu4eckoe
3arpsi3HeHUe
OKPY>KaIOIlEl Cpe/ibl
COECMHEHUSIMH a30Ta
A30THBbIE y100peHusi, ux
BJIMSIHHE HA POCT U
pa3BUTHE PACTEHHMH.
Pacuer 10361 BHeceHH S
y100peHuii.
MunepajbHbie B
OpraHn4ecKme
ynoopenus. Texnuka
0e3omacHoOCTH NIpH
pabore ¢ yno0peHusiMH.
IMoakopMKH U UX POJib.
IIpurorosiienue
OpPraHu4yecKoro
y100peHu u
noaxopmMok. Cpoku u

bu6nmoreka [JOK
https://m.edso0.ru/00adf518



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

NpaBUJIa BHECEHU S
y100peHui ¥ NOAKOPMOK
ATPOKIJIACC

33

docdop. Oxeun dpochopa
(V) u pocdopnas
KHCJI0Ta, (PU3NYEeCKue U
XMMHYECKHE CBONCTBA,
HOJTy4eHHe

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

34

Ncnons3oBanue dpocdaTo
B KQ4€CTBE MUHEPATBbHBIX
ynobpenuii. 3arpsisHeHue
MIPUPOIHON Cpeibl
dhocharamu

®ochopHble yro0peHus,
UX BJIMSIHUE HA POCT U
pa3BUTHE PAaCTEHHH.
Pacuer 10361 BHeceHH S
ya1o0penuii
AT'POKJIACC

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrnpocTpaHEeHHE B
npupoae, Gpuznyeckue u
XMMHUYECKHE CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Okcunel yriaepona, ux
¢buznueckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTHYECKHUE

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



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

MPOOJIEMBI, CBSI3aHHBIC C
okcuzoMm yriepona (1V)

37 YronbHas KUCJIOTa U €€ bubmuorexa [JOK
conu https://m.edso0.ru/00ae006c
[IpakTrueckas padota No
4 1o Teme "llonyuenue

38 | yrmekucioro rasa. bubmmorexa [TOK

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

KauecTBennas peakuus Ha
KapOoHaT-MOH"
[TepBoHavabHBIC

39 MOHATHS 00 OPraHUYECKUX bubnnoreka [JOK
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia

40 Kpemuuii u ero bubnuoreka [IOK
COEMHEHHUS https://m.edsoo.ru/00ae080a
[TpakTuueckas padora No
5. Pemienue

41 | PKCTCPUMEHTANBHBIX bubnmnoreka [JOK
3a7a4 1o TeMe https://m.edsoo.ru/00ae0bf2
«BaxkHeinme HeMeTaUIbl
1 UX COSTUHCHUS
KonTponbnas padorta Ne3

42 o temMe «BaxkHeiime bu6mmoreka [JOK

HEMCTAJJIbI U UX
COCOAUHCHUA»

https://m.edso0.ru/00ae0el8



https://m.edsoo.ru/00ae006c
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

OOmiast xapaKTepUCTHKA
XMUMHYECKHX 3JIEMEHTOB
— METaJUIOB.

Merasiueckas CBs3b U

bubmuorexa [JOK

43 METaJTH4YeCKas https://m.edsoo.ru/00ae103e
KpUCTaJUTMYeCKast
pemérka. Pu3ndeckue
CBOMCTBa METAJJIOB
XHMHUYECKHE CBOMCTBA
44 METaJIJIOB. bubmuorexa [JOK
DNEeKTPOXUMHUYECCKUN P https://m.edso00.ru/00ae1156
HaNpsHKEHUNA METAJIOB
OO011e croco0bl
MOJIyYEHUsI METaJIOB.
Cnnasel. Berauciaenus mo
45 | ypaBHEHUSM XMMHUYECKUX bubmmorexa LIOK
N https://m.edso00.ru/00ae1156
peakiuii, eciii OJMH U3
pEareHTOB COJEPKUT
puMecu
46 [TonsiTre o Koppo3uu bubnuoreka [IOK
METAJIIOB https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
47 [enormbte MeTaBI https://m.edso0.ru/00ae14b2
OKCHIBI U THIPOKCHIBI
48 HATpUs U Kalus bubnnorexa [JOK

Kasmiinbie ynoopenus,
UX BJIHMAHHE HA POCT U

https://m.edso0.ru/00ael4b2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

pa3sBUTHE PACTEHUI.
Pacuer 10361 BHeceHHS

ya100peHui.
AT'POKJIACC
[IlenoyHo3eMeNbHBIC
49 | wMerauIbl — KaJabIUA U buGnnorexa LIOK
. https://m.edsoo.ru/00ae15e8
Maraui
50 Baxnetimme coemuHeHUS bubmuorexa [JOK
Kb https://m.edsoo.ru/00ael15e8
51 O06001enue u
CHCTEMAaTH3aINsI 3HaHUH
JKécTxkocTh BOIBI U
CHocoObI €€ yCTpaHeHus
52 | BuausHHe KeCTKOCTH bubmorexa LIOK
https://m.edso0.ru/00ae1886
BO/IbI HA POCT M Pa3BUT
AT'POKJIACC
[TpakTuueckas padora No
53 6 o teme "XKEcTKOCTH bubmuorexa [JOK
BOJLI U METOJIEI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHHs"
bu6nmoreka [JOK
54 | A I
JTOMITHITH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOMCTBA bubnuorexa [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
56 | Weneso bubmuorexa [JOK

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



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

57

Oxcupl, TMIPOKCUIBI U
conu xenesa (I1) u xxenesza

(1)

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

58

O06006111eHE U
cucCTeMaTHU3alusd 3HaAaHUN

59

[IpakTrueckas padota No
7. Pemienue
AKCIIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«Baxnenume MeTajibl U
UX COEJIMHEHUS

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

60

Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peaKkuuii, €ciii OJUH U3
peareHToB J1aH B U30BITKE
WJIA COAEPKUT IIPUMECH.
Brruncienus maccoBoit
JIOJIM BBIXO/1a IIPOAYKTa
peakuuu

bu6mmoreka [IOK
https://m.edso0.ru/00ael1750

61

O0600111eH1E U
CHUCTEMATHU3ALU 3HAHUI

62

KonrtponbHas pabora Ne4
o teme «Baxxueiue
METaJIJIbl U UX
COEIMHEHUS»



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

BemectBa u marepuassl B
IIOBCEIHEBHOM KU3HU

bubmuorexa [JOK

63
yeJoBeKa https://m.edsoo.ru/00ae3f50
AT'POKJIACC
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl
64 OnTuManibHOEe BHECEHH e bu6mmoreka [IOK
XUMHYECKHUX yA00peHuit https://m.edsoo.ru/00ae4270
B II04BY. 3arpsi3HeHHUe
nouB. Al POKJIACC
Posnb xumum B perieHuu
AKOJIOTUYECKUX TTPOOIeM
65 JKoJIOTHYECKH e bubmuorexa [JOK
npoodJieMbl, CIOCOOBI UX https://m.edso0o.ru/00ae4270
peuieHus.
AT'POKJIACC
Pe3epBHBIN YypOK.
66 0 60(133 eHI/IeyIIZ bu6mmoreka [JOK
B . https://m.edsoo.ru/00ae0d0a
cucreMarnl3anus 3HaHNU
Pe3epBHBIN YypOK.
67 0 60(133 eHI/IeyIIZ bu6mmoreka [JOK
B . https://m.edsoo.ru/00adb33c
CHUCTEMATHU3aIH 3HAHUHN
PesepBHbIii yPOK.
68 OGoGimenHe i bu6mmorexa [IOK

cHCTeMaTHu3alus 3HaHuH

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



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-¢ U3aHNUE,
nepepabotanHoe, 8 kinacc/ 'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3marenbetBo «lIpocBemienne»

» Xumusi: 9-if kiacc: 6a30BbIi YPOBEHb: YUCOHUK; S5-€ U3AaHUE,
nepepadotanHoe, 9 kinacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






