[Ipunoxenue K aganTUPOBAHHOW OCHOBHOM
00pa3oBaTeIbHON IPOrpaMMe OCHOBHOI'O OOIIET0
o0pa3oBaHUs JUIS OOYHAIONIMXCS C 3a/IePKKOH
ncuxudeckoro pasButust B MAOY «l1IkonaNe58»
KT'O, yTBepkaeHHON NpUKa30M AUPEKTOpa

Ne 156-o0x ot 27.08.2024 rona

MyHununaiabHOE€ aBTOHOMHOE 00111e00pa30BaTEIbHOE YUPEKICHHUE
«koma Ne 58»
KambIIIoBCKOro ropoJcKoro oKpyra

Paccmotpeno YT1BEepxKIACHA
Ha 3acelaHuHU II€Jarorudeckoro coBeTa npuka3om gupekropa Ne 157 -o\n
npotokoa Ne 81 ot 26.08.2024 rona or 27.08.2024 rona

AJJAIITUPOBAHHAS PABOYAS ITIPOTPAMMA
YYEBHOI'O ITPEJMETA «XUMMW»
8-9 KJIACC
CPOK OCBOEHMUA: 2 TOJA

CocraBurenb: Kasszesa E.I1.

Kampios, 2024



1. O0mas xapakTepUCTHKAa M KOPPEeKIHOHHO-Pa3BHBaKIlee 3HAYEHHUE
npeaMera

OO0was xapakrepucTHKa npeaMera

XuMus, Kak OJHa U3 OCHOBOIMOJIAralmiux o0JiacTel ecTeCTBO3HAHMUS,
SBJISIETCS. HEOTHEMJIEMON 4YacThl0 00pa30BaHUS IIKOJbHUKOB. Kaknblii 4eoBeK
KUBET B MUPE BEILIECTB, TOATOMY OH JOJKEH UMETh OCHOBBI (hyHIaMEHTAIbHBIX
3HAHUU 10 XUMHUHU (XUMUYECKash CHUMBOJIMKA, XUMUYECKUE TOHATUS, (DaKTHI,
OCHOBHBIE 3aKOHBI U TEOPHUH ), TO3BOJIAIONTNE BEIPAOOTATh MPE/ICTABICHUS O COCTaBE
BEILIECTB, X CTPOCHUM, MPEBPAIICHUAX, TPAKTUYECKOM HCIOJIb30BaHNUU, a TAKKE
00 OMacHOCTH, KOTOPYIO OHM MOTYT MpeJCTaBisATh. M3ydas XuMHIO, ydauiuecs
Y3HAIOT O MAaTEepUAIbBHOM €IWHCTBE BCEX BEILIECTB OKPYXKAIOMIET0 MHUpA,
00YCJIOBJIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM U CTPOSHUEM, ITO3HABAEMOCTH U
MPEICKa3yeMOCTH XMMHUYECKUX sIBICHUU. H3ydyeHue CBOWCTB BEHIECTB U HX
peBpaIieHuil CocoOCTBYET Pa3BUTHUIO JJOTUUECKOTO MBIIIJIEHUS, a MPaKTHYeCKasl
pabora ¢ BemecTBaMu (J1a0OpaTOPHBIE OMBITHI) — TPYAOJIIOOUI0, aKKYPAaTHOCTH U
cobpanHocTu. Ha npuMepe XumMuu, ydamuecs moJyqdaroT MPeICTaBICHUS 0 METO1ax
MO3HAHMS, XapaKTEPHBIX JUII E€CTeCTBEHHBIX HAayK (SKCIEPUMEHTAIBHOM H
TEOPETUYECKOM).

OcHoBHOE o0OmIee 00pa3oBaHUE SBIAETCS BTOPON CTYNEHBIO OOIIETro
oOpazoBanusa. OHONM W3 BaXHEHIIMX 3a7ady STOr0 dTara SBJISETCS MOJAr0TOBKA
oOydJaromuxcs K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOpPY JKU3HEHHOTO W
npodeccronanbHoro nytu. O0ydaromuecs: AOHKHBI HAYUYUTHCS CaMOCTOSITEIHHO
CTaBUTH LEIN U ONPEIEISITh MyTH UX JOCTHXKEHHUS, UCTIOIb30BaTh MPUOOPETEHHBIN
B IIIKOJIE OMBIT JESATEIHHOCTU B PEATbHOM JKU3HH, 32 paMKaMU y4eOHOTo MmpoIiecca.

N3ydeHne XuMuUH BHOCUT OOJIBIION BKJIaJ B JIOCTHIXKEHUM TJIABHBIX IEIEH
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

OCHOBHbIE LIENIM U3YyYEHHS] XUMUU B OCHOBHOM IIKOJIE:

* popMupoBaHue y 00yJarouuxcsi yMEHUS! BUACTh U IMOHUMATh IIEHHOCTH
oOpa3oBaHus, 3HAYMMOCTh XHUMHUYECKOTO 3HAHHUS IS KaXKIOro dYeloBeKa
HE3aBUCUMO OT €ro MpodecCHOHaIbHON AeATEIHbHOCTH; YMEHHS pa3iudaTh (PaKThl
1 OLICHKH, CPAaBHUBATh OIIEHOYHbBIE BBIBOIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLIEHOK
U CBSI3b KPUTEPUEB C OMPENENEHHON CHCTEMOH IIeHHOCTeH, (opmMymupoBaTh H
000CHOBBIBaTh COOCTBEHHYIO MTO3UIINIO;

* popMupoBaHue y 0Oy4aromIMXcs LETOCTHOTO MPEACTABICHHUS O MUPE H
pOJIM XMMUHU B CO3JJaHUM COBPEMEHHOW €CTECTBEHHO — HAayYHOU KapTHUHBI MUPA;
YMEHUSI OOBSICHATH OOBEKThl M MPOLIECCHI OKPYXKArollel IEeHCTBUTEIBHOCTH —
MIPUPOIAHOM, COLMANTBHOM, KYJIbTYPHOM, TEXHUYECKON CPENIbl, UCIIOIb3YS JJISI 3TOTO
XUMUYECKUE 3HAHMUS;

* mpuoOpeTeHne 00yJYaIOIMUMHUCS OTBITa B PAa3HOOOPA3HOU JESTEIHHOCTH,
MO3HAHUS M CAMONO3HAHMUS; KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMI),
MMEIONIUX YHUBEPCAJIbHOE 3HAYEHUE [IJIs Pa3JIMYHBIX BHJOB JIESITEIBHOCTH:
peuieHus mpoOJieM, TPUHATHAS pEUIeHUN, TOWCKA, aHalu3a u 00paboTKU
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nHpopMarum, KOMMYHUKAaTHBHBIX HABBIKOB, HABBIKOB U3MCPCHUH,
COTPYJHUYECTBA, 0€30MaCHOr0 OOpaIlleHUs C BEIIECTBAMU B MTOBCEHEBHOM KU3HHU.

Koppeknuonno-pa3BuBaioiee 3HaueHHue NMpeaMera

[Ipeqmer MakcuMallbHO HampaBieH Ha (OpMUpOBaAHHME HHTEpeca K
MPUPOJTHOMY M  COIMAJIBLHOMY MHpPY, COBEPIICHCTBOBAHUE IO3HABATEILHOMN
nestenbHOCTH oOydaromuxcss ¢ 3I[IP 3a cuer oBnageHUs MBICIUTEIbHBIMU
ornepauusMHi CpaBHEHHs, 000OIIEHMs, PAa3BUTHE CIIOCOOHOCTH apryMEHTUPOBAThH
cBOE€ MHEHHE, GOPMUPOBAHUE BO3ZMOKHOCTEH COBMECTHOM JEATEIbHOCTH.

N3ydenne xumuu crnocoOCTBYeT pa3BuTHIO y oOyuarmuxcs ¢ 3[1P
POCTPAHCTBEHHOT'O BOOOpaXeHUs, (YHKIIMOHATBLHON TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUUECKU aHAIU3UPOBATH MH(POpMAIUIO, TTPEACTABICHHYIO B
pasnmuuHbix (Gopmax. 3HAYMMOCTh TIpeAMEeTa IS Pa3BUTHUS  >KU3HEHHOU
KOMIIETCHIIUM OOYYalolUXCsA 3aKII0YaeTCsl B YCBOGHWU OCHOBBI XHMHUYECKHX
3HaHUM, HEOOXOAMMBIX JIJISI IOBCETHEBHOM XU3HU. V3yueHrne XuMuu CrmocoOCTByeT
pasButuo 'y oOyuawmuxcs ¢ 3[IP  mpocTpaHCTBEHHOTO  BOOOpPaKECHHUS,
(GYHKIIMOHAIBHOM ~ IPaMOTHOCTH, YMEHHUS BOCIPHHUMATh M  KPUTHYCCKH
aHAJM3UPOBaTh HWH(OpPMAIMIO, TPEACTABICHHYIO B  pas3IMYHbIX  (opmax.
3HAYMMOCTh TIpPEeJAMETAa ISl Pa3BUTHS >KU3HEHHOW KOMIETCHIIMU OOYyYaroIIuXCs
3aKJIIOYAETCsl B YCBOCHMHM OCHOBBI XHMHUYECKHX 3HAHUH, HEOOXOIUMBIX JUIs
MOBCETHEBHOM >KM3HU; HABBIKOB 3JI0POBOIO M 0€30MacHOro JUis 4YeloBeKa U
OKpyXarolei ero cpeasl oOpa3a >KU3HHM; (DOPMUPOBAHHHM HKOJIOTHUYECKOM
KYJbTYPBHI.

[Iporpamma oTpaxaeT cojep:kaHue oOydeHUs IpeaMeTy «XUMUS» C YI4ETOM
0CcOOBIX O0Opa3oBaTeNbHBIX MOTpeOHOCTeH oOyuarommxces ¢ 3[1P. Osnanenue
JAHHBIM YYE€OHBIM TMPEIMETOM TMPEACTABISIET OMPENENEHHYI0 TPYAHOCTh JUIs
obyvaromuxcs ¢ 3[IP. D10 cBsA3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBHOM
NESTENbHOCTH, TEPUOJAMYECKUMHU KOJCOAHUSIMA BHUMAHHUS, MajbiM O00BEMOM
namsTH,  HEJOCTAaTOYHOCTHIO  OOIIero  3amaca  3HaHWM,  MOHWKEHHBIM
MO3HABATEILHBIM UHTEPECOM M HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSI.

Jlist ipeo1oyieHnst TPYJAHOCTEH B M3YYCHHH y4eOHOTO MpeaMeTa «XUMUS
HeoOXonuMa anmanrtanus oO0beMa | XapakTepa ydeOHOro wmartepuana K
MO3HABATEIFHBIM BO3MOXKHOCTSIM JAHHOW KaTeropuu OOYy4aloluXcCs, y4eT HX
OCOOEHHOCTEW PAa3BUTUA: HCIIOIH30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEKIIPEIMETHBIX CBA3EH, TOCTEIIEHHOE YCI0KHEHUE N3YyYaeMOro MaTepHania.

JlaHHasi mporpamMMa KOHKPETHU3UPYET COJIepkKaHUE TMPEIMETHbIX TEM B
COOTBETCTBHH C TpeOOBaHUSIMU OOpa30BATEIHLHOTO CTAHIAPTA, PEKOMEHIYEMYIO
MOCJIE0BATENIbHOCTh M3YUYEHUsl PAa3/IeNIOB XUMHUU C YYETOM MEKIPEIMETHBIX M
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKM YY€OHOTO TMpoIecca, BO3PACTHBIX W
MICUXOJIOTHYCCKUX 0CcOoOeHHOCTEH, oOydaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1iero oopa3zoBanusi, ONpeAeIsieT MUHUMAJbHbBIN HA0OP OMBITOB, IEMOHCTPAIIH,
MPOBOJUMBIX yUYHUTENIEM B KjIacce, MNPaKTUIECKUX padoT, BBITIOJHICMBIX
00yYarOIITUMHUCH.



Metoan4eckor OCHOBOW M3ydeHUs Kypca «XHUMUsS» Ha ypOBHE OCHOBHOIO
o01iero oOpazoBaHus

SABJISIETCS CUCTEMHO-JEATEIbHOCTHBIN OAXOJ, oOecreynBaomum
JOCTUKEHUE JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX
PE3YyABTATOB MMOCPEACTBOM OpraHU3allMd aKTUBHOW MMO3HABATEIBHOU JEATEIbHOCTH
IIKOJIBHUKOB, YTO OYE€Hb BaXHO npu o0yuyeHuu aereir ¢ 3IIP, nus xoTophix
XapaKTEPHO CHUKEHUE IMO03HABATEIbHOW aKTUBHOCTH.

OcHoBoil  00y4yeHHs  IIKOJIHHUKOB ¢ 3[IP wHa  npeamerax
€CTECTBEHHOHAYYHOr0 [MKJIA SBISAETCS PA3BUTHE Yy YYAIIUXCA OCHOBHBIX
MBICIUTENIBHBIX OMepalnuid (aHaiu3, CUHTE3, CpaBHEHHE, 0000IIEeHNE) HAa OCHOBE
pelIeHHs] Pa3BUBAIOMIMX YIPAXKHEHUH, (OpMUpPOBaHME NPHUEMOB YMCTBEHHOMU
paboThl: aHAJIM3 MCXOJHBIX JAHHBIX, TUIAHUPOBAHUE MaTepHalia, OCYIIECTBICHHE
NO3TAITHOTO M UTOTOBOI'O CAMOKOHTPOJIS, & TAKKE OCYILIECTBISETCA JTUKBUIAALINS
npo0eNoB B 3HAHUAX, 3aKpEIUICHUE HW3YYEHHOro Mmarepuaina, oTpadoTka
aIrOPUTMOB, TOBTOPEHHUE MPONAEHHOTO. bosbllloe 3HaU€HHE MPUIAETCS YMEHUIO
pacckasaTh O BBIIIOJIHEHHOU

pabote ¢ NpaBUIILHBIM yIIOTPEOJIEHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU U
COOJII0/IEHNEM JIOTHYECKUX CBSI3€H B M3J1araéMOM MaTepuae.

[Tpu u3yyeHnn XUMHUM TpeOyeTCs MHTEHCUBHOE MHTEIJIEKTYaIbHOE Pa3BUTHE
CpelcTBaMM MaTE€MaTUKM Ha Marepuaje, OTBEYAIOIIEM OCOOEHHOCTSIM U
BO3MOKHOCTSIM yYaluxcs. Y4eT ocoOeHHocTer, oOydaromuxcs ¢ 3I1P tpebyer,
9TOOBl TpPH U3YyYEHWH HOBOIO Marepuana o00s3aTeIbHO  ITPOUCXOJIUIIO
MHOT'OKPaTHOE €ro IOBTOPEHME; PACLIUPEHHOE PAaCCMOTPEHHE TEM U BOIIPOCOB,
PACKpPBIBAIOIIMX CBA3b XMMUH C )KU3HBIO; aKTyalu3alus IEPBUYHOIO )KU3HEHHOTO
onbITa ydamuxcsi. Teopus u3ydaercss 0e3 BBIBOAOB CIOXKHBIX (opMyI. 3anayw,
TpeOyIolue NPUMEHEHHUS CIIOXKHBIX MATEMaTUYECKUX BBIUUCICHUN U (OpMYI
pEIIaTCA B KJIACCE € MIOMOIIBI YUYUTEIIS.

Oco0oe BHMMaHUE TIPU M3YYCHHUH Kypca XHUMHU YJEJSETCS MOCTAHOBKE U
OpraHu3alliy SKCIIEPUMEHTA, a TAaK)KEe MIPOBEICHUIO MPAKTUUECKUX PaboT, KOTOPhIE
pPa3BUBAIOT YMEHHME IOJIb30BAThCS MPOCTEHIIMMH TMPUOOpaMu, aHaTU3UPOBATh
NoJTydYeHHbIE JaHHble. B CBA3M ¢ OCOOCHHOCTSMH IMOBEJICHHUS U JCSATENBbHOCTH,
obOyuarommxcs ¢ 3I1P (pacTopMok€HHOCTb, HEOPTAHU30BAHHOCTD) MPETYCMOTPEH
CTpOXAMIINKA KOHTPOJIb 32 COOJIFOJEHHEM MPaBHJI TEXHUKH O€30MaCHOCTH IpPH
IPOBEJCHUU MTPAKTUUYECKUX PadoT.

Bonpimoe BHUManue npu uyuenuu Gusuku noapoctkamu ¢ 311P obparmaercs
Ha OBJIaJICHUE UMM NPAKTHYECKUMU YMEHUSIMH U HaBblkamu. [IpenycmatpuBaercs
YMEHBUIEHUE 00BbEMA TEOPETUUECKUX CBEIACHUM, BKIIOUEHUE OTAEIBHBIX TEM WU
HENbIX pa3lieloB B MaTepuajibl sl 0030pHOrO, O3HAKOMUTENBHOTO WM
(dakynpTaTUBHOTO M3ydeHHUs. JlocTaTouHOe KONMMYECTBO BPEMEHH OTBOIUTCS Ha
pPacCMOTPEHNE TEM M BOIPOCOB, PACKPBIBAIOIIMX CBS3b XHUMHUH C )KU3HBIO, C TEMU
ABJICHUSMH, HAOJIIOCHUSIMH, KOTOpPBIE XOpOIIO M3BECTHBI YYEHHKaAM M3 HX
KU3HEHHOTO OIIBITA.



MakcuManbHO  HUCIOJIB3YIOTCS  MEXKIPEAMETHBIE  CBSI3M € TaKUMU
OUCLUIUIMHAMM, Kak reorpadus, ¢usuka, ouonorus, T.K. oOydarommuecs c¢ 3I1P
0COOEHHO HYXJAI0TCS B IPEMOIHECEHUU OJHOTO U TOTO ke y4eOHOTro Marepuasa B
pa3IUYHBIX acCleKTaX, B €ro BapbUPOBAaHUHM, B HEOJHOKPATHOM MOBTOPEHUU U
3aKpEIUICHUM TIOJIYYEHHBIX 3HAaHUW M IPAKTUYECKUX yMeHuu. llo3Bomss
paccMaTpuBaTh OJMH M TOT k€ Y4YEOHBIM Marepuana ¢ pa3HbIX TOUEK 3pEeHUS,
MEXKIIPEIMETHBIC CBS3U CIOCOOCTBYIOT €ro JIydllleMy OCMBICICHHIO, OoJee
MIPOYHOMY 3aKPEIJICHUIO TOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMECHHM.

2.Conep:kanue yueOHOro npeamera

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Ponb xuMum B J)KU3HU 4YellOBEKa. XUMHSI B CHUCTEME HayK.
Tena wu BemecTBa. PDu3nyeckre CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUSA B XMUMUHU. YHCTHIC BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHus: CMecei.

ATOMBI M MOJICKYJIBl. XWUMHUYECKHE »dJeMEHThl. CHMBOJBI XUMUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckas ¢popmysa. BaleHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHasi Macca. OTHOCUTETbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTa B COEAUHEHNUU.

KomnuectBo BemecTBa. Moinb. MonsipHasg macca. B3anmocBsi3p KOJIUYECTBA,
Macchl M YHCJIa CTPYKTYpPHBIX €IMHHUIl BemectBa. Pacu€tel mo dopmynam
XUMUYECKUX COETUHEHHM.

@u3nuecKue U XMMUYECKHUE SIBIICHUS. XUMHUUYECKasi peakiusl U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYecKkue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeTMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu |
npuémMamu obpareHus: ¢ J1abopaTtopHbIM 000pPYIOBaHUEM, U3YYCHHUE W OIHMCAHUE
¢uznuecknx CBOWCTB 0Opa3lOB HEOPTaHWYECKUX BEIIECTB, HaOIO/ICHNE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJAEHCAlMsd BOJbl) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeEJa ¢ KUCIIOTOM) ABIEHUM, HAOIIOACHUE U
ONMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKeHHE TUJIPOKCU]IA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE kese3a ¢ pacTBopoM coiu Meau (1),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJIEHHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHUS  OIbITA,



WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHUE MOJEJIEH MOJIEKYI
(mapocTep KHEBBIX).

BaxxHeiilne npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemeHT u mpocToe
BemecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kuciopoaa. CrocoObl
MOJIy4YeHUs KHUCIOpoJa B JabopaTopuu H  IPOMBINUIEHHOCTH. Kpyrosopor
KHcIopoa B ipupojie. O30H — aioTponHas MoAu(pUKaIUs KUCIOPOoaa.

TennoBoit 3PheKT XUMUYECKONW peakIuu, TEPMOXMMHUYECKUE YpaBHEHHUS,
9K30- U DHJAOTEPMHUYECKUE peaklUHuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3P eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopona — snemenT u mpoctoe BeuiectBo. Haxoxaenue Bojiopoaa B IpUpoe,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CIIOCOOBI TTosTydeHus. KucioThl
U COJIH.

MonsipHbiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YpaBHEHHUSIM.

®dusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BO/AbL. OCHOBAHUS.
Ponp pacTBOpOB B Ipupoie ¥ B )KU3HU 4YenoBeKka. KpyroBopoT Bonbl B IpUpPO/IE.
3arpsi3sHEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHUCTKA IPUPOIHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuit. Oxcuabl. Krnaccudukamms
OKCUJOB:  coyieoOpa3yromniie  (OCHOBHBbIE, KHUCJIOTHbIE, aMdoTepHble) U
HeconeoOpasyromue. Homenkinatypa okcupoB. Dusznueckue H XUMHUYECKHE
CBOMCTBa OKCUIOB. [loryuyeHre OKCHIOB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYHM W HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. DPuU3MYECKHE U XUMHYECKHUE CBOWMCTBA
ocHoBaHui. [losrydeHrne ocHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duzndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTm MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa cosneil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eHeTnueckas CBs3b MEKy KIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNE COJCPKAHUS KUCIOPOJa B BO3AyXE, NOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M W3YUYEHHE CBOWMCTB KHUCJIOpOJa, HaOJI0AeHUE
B3aHUMOJICMCTBUSI BEHIECTB C KHUCIOPOAOM W YCIOBHS BO3HUKHOBCHHUS W
MpeKpalleHus TopeHus (Toxkapa), 03HaKOMJIEHHE C 00pa3aMy OKCUIOB U ONHCAHUE
UX CBOMCTB, MOJy4YeHHE, coOHMpaHHe, paclO3HaBaHHE U M3YYEHUE CBOWCTB
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BOJIOpoJia (ropeHue), B3auMoieicTeie Bojiopoaa ¢ okcuaom meau (1) (BoamoxxHO
MCITI0JIb30BaHUE BUAEOMATEPUAIIOB), HAOIIOJEHUE 00pa3 0B BEMIECTB KOJIUYECTBOM
1 ™monb, uccinegoBaHue OCOOCHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAcCOBOU HOJIEM
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJbI C MeETaylaMu (HATpUEM U
KaJbliieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATE€pUAIOB), HCCJIEIOBaHUE
00pa3IioB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCKH MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIO0UYEH, U3yUEHUE B3aUMOICHCTBUS
okcuna meau (II) ¢ pacTBopoMm cepHOM KUCIOTBI, KUCIOT C METajulaMu, peakiuii
HEUTpaU3alMKU, TOJY4eHHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJllla APYTUM U3 PACTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BakHeHIne Ki1acchl HEOPraHUYECKUX COCUHEHUIN.

IHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHX
ieMenToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKuCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUT

[lepBble TOMBITKU KIaCCU(MHUKAIUM XUMUYECKUX 3JeMeHTOB. [loHsTue o
rpynmnax CXOJHBIX BJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, ”HEPTHBIE Ta3bl). DIIEMEHThI, KOTOPbIe 00pa3yroT aM(pOTEPHBIC OKCHIbI
U TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepruoanyeckast cucteMa XMUMHAYECKUX AJIEMEHTOB [l.
N. Menpneneesa. Koporkonepuoanas u jyimHHOTIEproiHas popmbl [lepuoandeckoit
cucteMbl xumuueckux sieMeHToB J[. M. Menpeneea. Ilepuoasl W rpymiibl.
@u3NUECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX  000JI0YEeK aTOMOB TepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTUKa XHUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIokKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIINaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Il pa3BUTHs Hayku W mpaktuku. JI. WM. MenneneeB — y4yé€Hbld H
IpaKIaHHH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHue oO0pa3lioB BEUIECTB METAJUVIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
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WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamusa MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCIOJIb30BaHUE KakK OOIIUX E€CTECTBEHHO--HAYYHBIX
MOHSATUN, TaK W TOHSTHUH, SBISIONIMXCS CUCTEMHBIMH JJIsI OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®dusuKa: Matepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUYECKUN 3apsij, BELIECTBO, TEIO0, OOBEM,
arperaTHo€ COCTOSIHME BEIIEeCTBA, Ta3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKuus

[lepuognueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX 3JIeMEHTOB /1.
N. MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKHUX AIIEMEHTOB NIEPBBIX TPEX MEPUOI0B, Kalusl, KAJIBLIH U UX COCTUHEHU I
B COOTBETCTBMM C TMOJOXEHUEM »JJleMEHTOB B Ilepuomumyeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbBl XMMUYECKOW CBSI3H. THIBI KPUCTAIIUYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IUYHbIM KJlaccaM HEOPraHMYEeCKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMrU4ecKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YHUCILY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENEHEW OKUCIICHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMi, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMudeckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX W TETePOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTre 0 xuMuueckoM paBHoBecur. DAKTOPHI,



BJIIMAIOIIMEC Ha CKOPOCTH XUMHUYECKOU p€akunnu H II0JOXKCHHUC XHMHYCCKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUHU. CocraBineHue  ypaBHEHMI

OKHUCJIMTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUMH C MCIHOJb30BaHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust HIEKTPOIIUTHYECKON AUCCOUUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, anroHbl. MeXaHHU3M JUCCOIMAIIMN BEIIECTB C PA3IUYHBIMU BHJIAMHU
XUMH4ecKkor cBs3u. Crenens auccouuanuu. CUIbHBIE U cl1a0ble AIEKTPOJIMTHI.

Peakiiun noHHoro oomMeHa. Y ciaoBHs MPOTEKaHUs peakIMil HOHHOTrO 0OMeHa,
NOJIHBIE M COKpauIEHHbIE HOHHBIE YypaBHeHUs peakuui. CBoOHCTBa KHCIOT,
OCHOBAHHUM U COJIeH B CBETE MPECTABICHUN 00 ANEKTPOIUTHUECKON JTUCCOLMALINH.
KauectBeHHble peakiiuu Ha HOHbI. [IoHsATHE O THAPOIN3E COJEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYeCKHX
BEIIECTB — METAJUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiiuu OT
BO3JICHCTBUA  PA3NUYHBIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPOIMPOBOJHOCTH
pPacTBOPOB BEUIECTB, MpOLIEcca JUCCOLUUALINHT KUCIOT, IIEJI0YeH U CoJIei (BOZMOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuili HOHHOro oOmeHa (oOpa3oBaHUE OCalKa,
BbIJIEJIEHUE Ta3a, 0Opa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIUN (TOpEeHue, peaklUHrHu pas3lioKEeHHUS,
COCIMHEHUsA), PpACIO3HABAHUE  HEOPraHUYECKUX  BEIIECTB C  [OMOUIBIO
KaueCTBEHHBIX pEaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTaJibl U X COeITMHEHUS

OO6mast xapakrtepucTtuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEILIECTB — rAJIOT€HOB. XMMUUYECKUE CBOMCTBA HAa TpUMEpPE XJI0pa (B3auMOJIEHCTBUE
C MeTaJUlaMH, HEMeTaJlaMH, Ienodamu). XiopoBomopon. ComsiHas KHCIOTa,
XUMHUYECKHE CBOWCTBA, IIOJIy4YECHHE, IpuMeHeHue. [JlelctBue xjuopa U
XJIOPOBOJIOPO/ia HA OPraHU3M ueoBeka. BaxkHelme XIopuabl U UX HaX0KICHUE B
IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIMIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIMHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMUYecKHe CBOMcTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMUuYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (u3nyecKue 1 XuMuueckre CBOMCTBa (0011I1e KaK MPeCTaBUTEIIS
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KJlacca KUCIOT U crneurduueckue). XUMHUECKHE peakluH, JIEKAIIUe B OCHOBE
MIPOMBIIIIEHHOTO Croco0a MOMy4YeHUs CepHOM KHUCIOThL. IIpumeHeHue cepHoii
KUCIOTHl. CONM CepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxxaenue cepsl U €€ COCOUHEHUN B INPUPOJE. XHUMHUYECKOE 3arps3HEHUe
OKpYXalolel Cpellbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIM, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBpaICHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusnueckre U XuMuyeckue cBoiictea. KpyroBopotT azora B nmpupojae. AMMHaK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Colu aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, (PU3NYecKrue U XMMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAJIbHBIX YI00PEHUH.
XUMHUYECKOE 3arpsi3sHEHNE OKPY Karolel cpejibl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JIOKIM, 3arps3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). docdop, amioTpornHbie
moaudukanuu gocdopa, pusnveckue u xummuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas xucnora, ¢puU3MUYECKUE U XMMHUYECKHE CBOWCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATIbHBIX yI0OPEHUI.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHBIEC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHBIE MOIU(UKAIIH,
pacnpocTpaHeHue B MpHUpoje, PU3NUECKUe U XUMUYECKHUE CBOMCTBA. AJICOpOIIHS.
Kpyrosopor yriepoga B mnpupone. OKcuabl yriepoja, uxX (QuU3Wyeckue Hu
XUMUYECKHE CBOWCTBA, [JEWCTBUE HA JKUBbIE OpPraHU3MBbI, [OJIYyYEHHE U
NpUMEHEHHE. DKOJIIOTHYecKre MpoOieMbl, CBsI3aHHbIE ¢ oKkcuaoMm yriaepoaa (IV),
TUIIOTE3a TJI00AIBHOTO TOTEIJICHUS KIWMaTa, MapHUKOBBIA 3 dekT. YroibHas
KucinoTa U e€ conu, uX (U3NYECKHEe M XUMHUYECKHE CBOMCTBA, IMOIYYCHUE H
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-wOHBL. Mcrons3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO35MCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHMSIX
yraepoaa (MeTaH, 3TaH, 3TUIEH, alleTHIIEH, 3TaHOJ, TJIMLIEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOYHUKU YIIEBOJOPOAOB (Yrojb, NPUPOAHBIA Ta3, HePTb),
MPOAYKTHl UX MepepaboTKu (O€H3MH), WX pOJb B OBITY W MPOMBIINLICHHOCTH.
IToHsiTHE O OMOJIOIrMYECKN BAKHBIX BELIECTBAX: KUpaX, OesKax, yriaeBojax — U ux
polM B JKHM3HM 4YEJOBEKa. MarepuaspHOE €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHUE U
npumeHenue. CoeMHeHHs KpeMHUs B mpupoje. O01mue npeacrapieHus 00 oKkcuae
kpemuus (IV) u kpemuueBoi kucnore. CUIUKATBI, UX MCIOJIL30BAaHUE B OBITY, B
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IIPOMBIILTICHHOCTU. Ba)kHEHIIne CTPOUTENbHBIE MaTepuaibl: KepaMHuKa, CTEKIIO,
LIeMEeHT, OeToH, xkene300eToH. I[IpoOnembl 0€30MaCHOrO  MCHOJIL30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIoB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaKaromue (PU3MUYECKHE U XUMUUYECKHE CBOMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3aMu
ceppl U €€ COeNMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YTIIMBaHUsl caxapa IoJ| JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHOM KUCIIOTHI,
POBEICHUE KaYeCTBEHHOM peakIuu Ha cylb(aT-uoH u HaOJII0IeHHE TTPpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMH a3zora, gocdopa U ux
coeIMHEHNN (BO3MOXKHO UCITOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3IiaMu a30THBIX
u (ocopHBIX yT0OpeHH, ToNydeHUEe, COOMpaHue, pacro3HaBaHUE U H3YyYCHHE
CBOWCTB aMMHaKa, MPOBEJACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPUZHAKOB WX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeEIbI0 (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEpUAJIOB), M3yUYCHHE MOJelel KPUCTALIUYECKUX PEIIETOK anMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlHK pacTBOPEHHBIX
BEILLECTB AKTUBUPOBAHHBIM VYIIEM M YCTPOHCTBOM MPOTUBOrasa, MOJy4YEeHHE,
coOupaHue, pacrio3HaBaHWE M M3Y4YEHHE CBOMCTB YIJIEKMCIIOrO Ta3a, MpOBEACHHUE
KayeCTBEHHBIX peakiuii Ha KapOOHAT M CUIIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB UX
OPOTEKAHUs, O3HAKOMJIEHHME C TMPOAYKIMEH CHIMKATHOM MPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/Jad Mo TeMme «BaxHelllne HeMeTaulbl U HX
COETMHEHUSD).

MeTansbl M UX COeIMHEHUS

OO0mIast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHue meTamioB. Meramindeckas CBs3b U
METAJUIMYECKAs] ~ KpUCTAIMYECKass  pemérka.  ONEKTPOXUMHUYECKUA  psif
HanpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO0rmme
crocoObl TosyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoOBbl 3alIUTHI X OT KOppo3uu. CruiaBel (CTalb, YyT'YH, JIOPATIOMUHUI, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[llenounble MeTauibl: MoJjiokeHue B [lepuoamyeckon cucremMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u
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TUAPOKCHUABI HATpus M Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHCHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLMW: TOJOXCHHE B
ITepuonnueckon cucreme xuMuueckux 3neMeHToB 1. 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaxXOXJeHUE B npupoae. uznueckue U XMMUYECKUE CBOMCTBA MarHus u
Kayblisl. Baxueiie coequHeHust KanbIus (OKCUT, THAPOKCHI, coin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuEe aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMma, HaxXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOKMCTBA U MOJIYYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KIbI[UA W HATpuUid C BOJOM (BO3MOKHO HWCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB),
UCCIIEJOBAHME CBOWCTB >KECTKOW BOJBI, IPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHHUE  BUJEOMATEpPUATIOB), IPU3HAKOB  IPOTECKAHUS
Ka4eCTBEHHBIX PEaKIIU Ha MOHBI: MAarHUS, KaJIbLIUS, aTIOMUHUS, IIMHKA, skese3a (II)
u sxene3a (III), menu (II), HaGaromeHMEe W ONMHMCAHHWE TPOIIECCOB OKpPAIIMBAHMUS
IJJaMEHU MOHAMU HaTpus, Kaausg U Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJICOMAaTEpPHAJIOB), KCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB I'UAPOKCHUIA ATTFOMUHUS U
TUJIPOKCH/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 o TeMe «Baxkueimmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B NMOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpY’Kawllell cpeabl (MpeaeiabHas IOoMycTUMas
KOHIIeHTpaius Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceéa3u
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Peanmzamuss MexXnpeaMeTHBIX CBA3€H MpU HM3yYeHHH XUMHHU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK ¥ TOHSATHUH, SBISIOIIUXCS CUCTEMHBIMH JIJISl OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyUYHBIC TIOHATHS: HAYYHBIH (DaKkT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCU(PUKAIMUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPEHHE, MOJEJb, SBJICHHUE, MAaPHUKOBBIMI
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, H30TOIIHI,
PaOaKTUBHOCTB, MOJIEKYIIa, AIEKTPUIECCKUI 3apsi, IPOBOJTHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
pemérka, CruiaBbl, (GU3MUECKHE BEIMYUHBI, CIUHUIBI U3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEpATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKOITaeMbI€, TOTUTNBO, BOJTHBIC PECYPCHI.
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3.1ls1annpyeMble pe3yabTAThl OCBOEHHS Y4eOHOI0 npeaMera

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJabTaThl OCBOECHMSI MIPOrPaMMbl OCHOBHOTO  OOILETro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMHUU B €JIMHCTBE Yy4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMsl, CAMOPA3BUTHS U COLIUATU3AIMHI 00yYaOLIUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYaroUIuXcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
paciMpeHre onbiTa JesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMoOTHYeCcKOro BOCIIUTAHUA:

LIEHHOCTHOI'0 OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HaydyHOMY HAcCJeJuI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B IKU3ZHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHpOpMaLeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskaIaHCKOro BOCIIMTAHMS

NPEACTaBICHUS O COIMAJIbHBIX HOpPMax U TpaBWIaX MEKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKON, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU yYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesTeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
IPaBOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MMO3HAHMS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peaKIuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLIHE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NTPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIE NIJisi OOBSICHEHHS HaO0IaeMbIX IPOIECCOB W SIBICHHIM,
MO3HABATEIbHOM, MH(MOPMALMOHHOM M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HAaBBIKOB CaMOCTOSATEIBHON paboOThl ¢ yYeOHBIMH TEKCTaMH, CIIPABOYHOU
JIUTEpPaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTH;

UHTEpeC K OOy4YeHWI0 U TO3HaHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
COCOOHOCTh K  caMOOOpa3OBaHUIO, MPOEKTHOM U  HUCCIEAOBATEIBCKOM
NEeATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH U YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;
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4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHE MOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWiI O€30MacHOCTH MpU  OOpalIeHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPy/10BOIr0 BOCIIUTAHMUSL:

MHTEpEC K MPAKTHYECKOMY M3yUEHHIO npodeccuit u Tpyaa pa3InuyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH JIESITEILHOCTH, B TOM YHCII€ HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX  3HAaHUW MO  XWMHUH, OCO3HAHHBIA  BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENIHOM nMpodheCCUOHAIBHOM JeATeTbHOCTU U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBLHOM CpeJie;

6) ’3K0J10rMYeCcKOro BOCIIUTAHUS

IKOJIOTUYECKH 11eIeCO00Pa3HOE OTHOIICHHE K MPUPO/IC KaK UCTOYHUKY KHU3HU
Ha 3emMJie, OCHOBE €€ CYIIEeCTBOBAaHUS, NOHUMAHHWE IICHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
paBuiI O€30MaCHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYAIIHX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1ad, CBA3aHHbBIX C OKPY’KAIOUIEN IPUPOIHON CpeloH, 11l MOBBIILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pelieHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMuUpOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC MTOHATHUS (3aKOH, TEOPHSl, TPUHIINII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpHIE
HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE 1€MCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOphIE OOecmeunBarOT (GopMupoBaHUe
FOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO W OCYILIECTBICHUIO y4eOHOMU
NEeATETbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue AecTBU:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HaHUM: pacKPhIBaTh CMBICI XUMHUYECKUX MOHITHH (BBIACIATH UX XapaKTEpPHbIE
MPU3HAKW, YCTaHABIMUBATh B3aUMOCBSI3b C JAPYTMMHU THOHSTHUSMH), UCIOIb30BaTh
MOHATHUS JUIs1 OOBSACHEHUS! OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
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KpUTEpUU ISl KIACCUPUKAIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABIIUBaTh MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYkACHUS (MHAYKTUBHBIC, IEIYKTUBHBIC, [0 aHAJIOTUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TMPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
METanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIC B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI dSJIEMEHTa), XUMHYecKas ¢dopmysia U YypaBHCHHUE
XUMUYECKOW PEaKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3ajlau, ¢ Y4€TOM
ATUX MOJIEIBHBIX TPEACTaBICHUN BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKK U3YYaE€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TIPUYUHHO-CJICACTBEHHbIC CBSI3U U
MPOTUBOPEUHUSI B U3YUAEMBIX ITPOIIECCaX U SIBICHUSX.

Bba3oBble uccienoBaTeabckue 1eiiCTBUS

yMEHHE HCI0JIb30BaTh IOCTABJICHHBIC BOIMPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHMSI, a TAK)KE B KAUECTBE OCHOBBI /111 POPMHUPOBAHMS THUIIOTE3bI TI0 MPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEICHUIO
YUYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOMoIaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, POpMYyJIUpPOBaTH 00OOLIECHUS U
BBIBOJBI 10 PE3yJIbTaTaM IPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieTTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEeHHE BBIOWpaTh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHPOPMAIIHIO
pPa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHMS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUUYECKHA OIICHHUBATH NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIE METOJBI M 3alpOChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEeAEHHOTO TUIA, TPUOOPETEHNUE OTBITA B
0o0JacTH  MCTOJB30BaHMUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOUM aKTUBHOTO UCIIOJIb30BAHUS PA3TUUYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANBHYIO (pOopMy TIpeacTaBieHus nHopMaIuu u
WUTIOCTPUPOBATh pEUIaeMble 3aJaud HECJIIOKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE HCHOJIb30BaTh M AaHAJIMW3UPOBaTh B IIpolecce y4eOHOU W
MCCJIEIOBATEIILCKON JCATEIHPHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOJHOU
CpeJIbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
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yMEHUS 3a1aBaTh BOMPOCHI (B X0/ Auaiora u (WiK) JUCKYCCHH) MO CYIIECTBY
oOcyxaaeMoi TeMbl, (OPMYIHPOBATH CBOU MPEJIONKEHUS OTHOCUTEIBHO
BBITIOTHEHHS TIPE/ITIOKEHHOM 3a/1a4H;

YMEHUS  TPEACTAaBIATh  IMONYYCHHBIE  pEe3yabTaThl  MMO3HABAaTEIHHOU
JEATENHPHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUIO
pe3yabTaTOB BBHIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO OIBITA,
71a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUs Y4eOHOrOo COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENbHOM W HMCCIEAOBATENbCKOW  ACSITENPHOCTH TPU  PEUICHHH
BO3HHUKAIOIIUX TMPOOJIEM Ha OCHOBE y4€Ta OOIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CYXIeHHsl, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIMHAIIHS
COBMECTHBIX JICUCTBUH, ONpEJCICHNEe KPHUTEPHUEB IO OICHKE KadyecTBa
BBITTOJIHEHHOH pabOThI U ApYyTHE).

PeryisiTuBHBIE YHHUBeEPCAJIbHBIE YUeOHbIE NeHCTBUA:

YMEHHE CaMOCTOSITEIBHO OIpPENeNsaTh IeNH JACSITeTbHOCTH, TUIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJHUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNbHOCTD, BEIOMpATh Hanbosee 3(h(PEeKTUBHBIE CIIOCOOBI PEIICHUS YIEOHBIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSITEILHO COCTAaBIATh WM KOPPEKTHPOBATH
NPEJIJIOKCHHBI  aJITOPUTM JICHCTBUM TIPU  BBIMOJHCHUW 3aJlaHUl € y4ETOM
NOJIYYCHHUST HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BEIICCTBAX M PEAKIIUAX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IEIH, yMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MPeJIaraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMs, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHON paboueil mporpammoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIONIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHCTBHM, crenudpuyeckue [ MpeaMeTHOW obmacth «XuUMHs», BHUIbBI
NESTENBbHOCTH TI0  TOJYYSHHI0O HOBOTO  3HAHUSA, €ro  HWHTepIpeTaIui,
peoOpPa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy o6ydenus B 8 kiacce nmpeMeTHbIE PE3ybTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PacCKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSITHI: aTOM, MOJIEKyJa,
XUMUYECKUN 3JEMEHT, MPOCTOE BELIECTBO, CIIO)KHOE BELIECTBO, CMECh
(omHOpOMHAST ¥ HEOAHOPOIHAS), BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAsI U
MOJIEKYJISipHasi mMacca, KOJWYEeCTBO BEIIECTBA, MOJb, MOJSpHas macca,
MacCoBasi JIOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBaHHUE, COJIb, AJIEKTPOOTPHUILIATEIBHOCTh, CTENEHBb
OKHUCJICHHS, XUMUYECKasi PEeaKius, KiIacCU(UKAIMSI pPEaKIUh: peakiuu
COCIMHCHHUS, PEAKIMH PA3JIOKCHUS, PEaKIUU 3aMEIICHHs, PEaKINH
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHAE PEAKIINH, TETUIOBOM P (HEKT peakinu,
SIPO aToMa, JIEKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTalb, paguyCc aToMa,
XAMHUYECKasi CBSI3b, MOJISIPHAS W HETOJSpHAsT KOBAJICHTHASI CBSI3b, HOHHAS
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CBSI3b, MOH, KATHMOH, AaHWOH, pacTBOpP, MaccoBas [JOJs BEIIECTBA
(MpolEeHTHAs! KOHILIEHTpAIIKsi) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHATH 3TU MTOHATUS MPU ONMCAHUM BEIIECTB U UX MPEBPALICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJUKY JUIsi cocTaBieHuss ¢Gopmyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTPENIENIATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWCIEHMsSI  BJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHJ XUMHYECKOW CBSI3M (KOBaJCHTHAas M HOHHAs) B
HEOPraHWYECKUX COCJIUHECHUSAX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh TMOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX MOJ0XKeHUs B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHAa ABOTaIpO;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyr ¢opmy Ilepuoanueckoit
CUCTEMBbl XUMHMYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)», manbsie u
OoJIbIIINE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabiune «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apA]l siApa, 00IIee YUCIIO IEKTPOHOB U
pacrpeneneHue ux Mo 3JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMHUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMHUYECKHE peakuuH (MO0 YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEaKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

IIPOTHO3UPOBATH CBOKMCTBA BEWIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHHS XHMHUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO J3JIeMEeHTa 1o (opMylie COEIUHEHUS,
MAaCCOBYIO JOJIIO BELIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU pEaKInH;

IIPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIBHOM IESTEIbHOCTH — aHAJIA3 U
CHUHTE3, CpaBHCHHE, OOOOINCHWE, CHCTEMATH3allhio, KIIacCHU(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBA3C€U — JJISI U3YYEHHUsI CBOMCTB
BCIIECTB M XMMHUYECKHX PEAKIUW, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HaOJIOJIEHHE, W3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);
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CJIe1I0BaTh MPaBUJIaM MOJIb30BaHUA XUMUUECKOU MOCYA0M U JIa0OPATOPHBIM
o0opyoBaHUEM, a TaKkkKe IpaBWiIaM OOpallleHUs C BEIEeCTBAaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBIIOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KUCIOPOJa), IPUIOTOBIEHUIO PACTBOPOB C OMNPEIEIEHHOM
MAacCOBOM J0JIEM PAacTBOPEHHOIO BELIECTBA, IJIAHUPOBATh U IIPOBOIAUTH
XUMHYECKUE SKCIEPUMEHTHI MO PAClO3HABaHUIO PAaCTBOPOB IIENIOYel U
KHCJIOT C TIOMOUIbI0O MHIUKATOPOB (JIaKMYC, (eHON(TATIEUH, METUIOPAHK

U JIpyTHe).

K xoniy oOyuenus B 9 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XMUMUYECKasi PeaKIvs, XUMUIECKasl CBS3b, TEIJIOBOM 3(PdekT
peakiuu,  MOJib,  MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEDJICKTPOJIUTBI, BJECKTPOJUTUYECKAsE JIUCCOLMALINS, pPEaKIMd HOHHOIO
oOMeHa, KaTanu3aTrop, XWMHYECKO€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTHUMbIC pPEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIINU,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, OKMCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHSI,
aM(OTEPHOCTD, XUMUYECKAS CBS3b (KOBaJIE€HTHA, MOHHAs,
MeTaJuIM4ecKas ), KpUCTauIndecKasi pemeTKa, KOppo3Hsi METAIIIIOB, CILJIABHI,
CKOPOCTb XMMHUYECKOW pEaKUuH, MPEAEIbHO JOMYyCTUMAsi KOHUEHTpALUS
ITJIK BemiecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TMOHITUH U
IPUMEHATH 3TH HOHITUS NIPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIs COCTaBiIeHUs (Qopmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OmpeNenEHHOMY KJIacCy COEQWHEHUN To (opMmyrnaMm, BHI XUMHUYECKOUH
CBA3U (KOBaJIEHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PAacTBOpPaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKOMN
PEIETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMmbich Ilepuomnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabimunyto dopmy [leprogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pa3nuyath MOHATHUS «JlaBHas noarpynma (A-rpynmna)» U «mno0oyHas
noarpynna (b-rpynna)», maible U OOdbIIME NEPUOMABI, COOTHOCHUTH
0003HauYeHNs1, KOTOPBIC UMEIOTCS B IEPUOTMUECKON TaOIHIIE, C YUCTIOBBIMA
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsii  siApa, oOOIllee 4YHUCIO DBJIEKTPOHOB U paclpeiesieHue UuX [0
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AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B Mpejeiax MalblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HECOPTraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBy Y4YacTBYIONIUX B PEaKIUU
BEIIECTB, MO TEMIOBOMY A(P(DEKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, TMOJTBEPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInii;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHUYECKOM JTUCCOIMALIMM  KHUCIIOT,
HieJIoued M CoJIeH, TOJIHBbIC M COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKlHi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhiBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKUX TPEBpaIllCHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIUUCISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO 3JIEeMEHTa 1o (OopMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPaBHEHUIO
XUMHYECKOU peaKilny;

coOJII01aTh IPAaBHJIA MOJIH30BAHUS XUMUYECKOM MOCyA0M U 1a00paTopHbIM
obopy/oBaHMEM, a Tak)Ke TMpaBWwia OOpalleHWs C BEIICCTBAMH B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMMMaka M yriaeKucaoro rasa);

IPOBOAUTH PEAKIINH, TTOATBEPKIAAIONTNE KAUYECTBEHHBIN COCTaB pa3InYHbIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, UOIUI-,
kapOoHat-, ¢docdar-, cuiIMKaTr-, Ccyiabhar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHSI U HMOHBl HU3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

IPUMEHATH OCHOBHBIE ONEPAllMU MBICTUTEIBbHON AEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHUE, 0000IIIEHNE, CUCTEeMaTH3aI1I0, BBISIBIICHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€M — NJI1 U3Y4YEHHUs CBOMCTB BEIIECTB M XMMHUECKUX
peakiuii, eCTECTBEHHO-Hay4YHbIE METOJIbl MO3HAHUS — HaOJII0JICHHE,
U3MEPEHUE, MOACIUPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIA U MBICTICHHBIN ).
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4.TemaTH4yeckoe JIAHMPOBAHME C YKA3AHHEM KOJIHYECTBA aKaJJeMHYeCKUX
4acoB, OTBOANMBIX HA OCBOCHHE Ka:K/10i TeMbl y4e0OHOro npeamMera u
BO3MO’KHOCTb MCIIOJIb30BAaHMSI 110 ITOI TeMe IJIeKTPOHHBIX (UG POBBIX)
o0pa3oBaTe/IbHBIX PECYypPCOB, ABJISIOMIUXCH Y4eOHO-MEeTOAUYECKUMHU
MaTepuaJaMu, HCIOJIb3yeMbIMH 1JIsl 00y4YeHUS M BOCIUTAHUSA Pa3IMYHbIX
rPYIII [0JIb30BaTE e, PEeACTABJICHHBIMHU B 3JIEKTPOHHOM ({M(POBOM) BHIE
U pean3yoIuMu JuaakTuyeckue BosmMmoxxHoctu UKT, conep:kanue KoTopbix
COOTBETCTBYET 3aKOHOAATEJILCTBY 00 00pa30BaHUHU

8 KUIIACC
N KosnuecTBo yacon DJIeKTPOHHBbIE
p KounTpoJb uudposbie
E/ Tema ypoka Bcee Hble p HpaKquec 0BPA0BATEbHBIE
ro padoThI KHE paooTL! pecypchl
gg;fﬁ;;;ﬁ““ Bu6miorexa [IOK
1 1 https://m.edsoo.ru/ff0d
JKU3HU YeJIOBEKa.
210c
Tena u BemecTa
IlousTtue o metomax bubmorexa HOK
2 1 https://m.edsoo.ru/ff0d
MTO3HAHUS B XUMUHU
227e
[IpakTrnueckas
pabota Ne 1
«IIpaBwmiia paboTHI B bubmuorexa [JOK
3 naboparopuu u 1 https://m.edsoo.ru/ff0d
puEMBI 0OpaIIeHust 23dc
¢ 1abopaTopHBIM
000pyI0BaHUEM
YucTele BeliecTBa 1 bu6mmoreka [IOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ff0d
pasneneHust cMece 26ca
[IpakTuueckas
pabora Ne 2 . bubnunoreka [JOK
5 «Pasnenermne emeceit | https://m.edsoo.ru/ff0d
(Ha mpumepe
28c8
OYHCTKH
TTOBAPEHHOM COJIN )
bu6mmoreka [JOK
6 ATOMBI ¥ MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6c
XUMHUYECKHUE
3JIEMEHTBI. 3HAKU bubmuoreka [JOK
7 (CUMBOJIBI) 1 https://m.edsoo.ru/ff0d
XUMHYECKUX 2be8
JJIEMEHTOB
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[IpocTble U cnoxHBIE

bubmuoreka [IOK

8 BelecTBa https://m.edsoo.ru/ff0d
2a6¢

ATtomHO- bubmuoreka [IOK

9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff0d
yUEHUE 2d50
3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB.
Xumudeckas bu6mmoreka [IOK

10 bopmyna. https://m.edsoo.ru/ff0d
BanentHocTh 2eae
ATOMOB XUMHYECKHX
9JIEMEHTOB
OTHOCUTENLHAS
aTOMHas Macca. bubmmoreka [{OK

11 OtHocHTenLHAS https://m.edsoo.ru/ff0d
MOJIEKYJISIpHAs 323c
Macca
Maccosas oyt Bu6miorexa [IOK

12 gﬁgf:;;;zm https://m.edsoo.ru/ff0d
COEMHEHUH 350c
KommgecTBo bu6moreka [IOK

13 BellecTsa. MoJb. https://m.edsoo.ru/ff0d
MognspHas macca 5230
duznueckue u
XUMHYECKHE bu6moreka [IOK

14 SIBJICHUSA. https://m.edsoo.ru/ff0d
Xumuueckast 37fa
peaxius
Hpusnaxu n bu6mmoreka [JOK

15 z;ﬁf;:cgﬁzmmlmﬂ https://m.edsoo.ru/ff0d
peakui 3al6
3aKOH COXpaHCHHUS Bubnmorexa [IOK

16 1;‘51‘;‘4’; ‘;iKmlfe"TB https://m.edsoo.ru/ffod
ypaBHCHHS 3b88
Breruucnenus
KOJIMYECTBA, MACCHI Bubnmorexa [IOK

17 }B];];;‘;CGTI]:E;;? https://m.edsoo.ru/ff0d
XUMHUYECKUX 708
peakuuu
Knaccuduranps bubmuoreka [JOK

18 ;Ig;ﬁfgmx https://m.edsoo.ru/ff0d
(coenuHeHws, 3834
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pa3IoKeHHs,
3aMelIeHus, 0OMeHa)

M. B. JlomoHOCOB —
Y4EHBIN-

bubnuoreka [IOK
19 | IURCIOHEMCT. https://m.edsoo.ru/ff0d
O6o06mieHne u
40c4
CHUCTEeMaTH3aIns
3HaHUU
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
4290
KonTtpomnsabie
KoHTponbHas CaMOCTOSITENbHbIE PA0OTHI
pa6ota Nel 1o Teme M0 XUMHH: § KJ1acc: K
20 «BemectBa u 1 Y4EOHHKY
0O.C.I'abpuensiHa
XUMHHCCKHC «Dusuka. 8 xmace» (x
peaKum HOBEIM DITY)/
H.C.IlaBnosa. — 3-e u3j.,
nepepad. u gom. - M.:
NznaTenbcTBO
«JKk3amen», 2021
Bo3nyx — cMech
rasos. Cocras Br6miorexa [JOK
o1 | BosAyxa. Kuciopon https://m.edsoo.ru/ff0d
— 3JIEMEHT U
448e
MPOCTOE BEIIECTBO.
O30H
duznyecKue u
XUMUYCCKHE
CBOICTBA KHCIOPOJIa bu6mmoreka [JOK
22 (peakiuun https://m.edsoo.ru/ff0d
OKHCJICHHS, 4614
ropenue). [lonstue
00 oxcuaax
CrocoObl Mmoy4eHust
Kngnopozla i bubmuoreka [JOK
p3 | adopatopunn https://m.edsoo.ru/ffod
MIPOMBIIIJICHHOCTH.
497a
IIpumenenue
KHCJIOpOJIa
TennoBoii a3 ekt
XUMUYECKOU
peaKuuu, MOHITHE O bu6mmoreka [JOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d
YPaBHEHUH, DK30- U 4790
SHIAOTEPMHUECKHUX
peakLmsIxX
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TormBo (HedTb,
yrojib U METaH).

3arps3HeHue bu6mmoreka [JOK
25 BO3/TyXa, CTIOCOBHI https://m.edsoo.ru/ff0d
’ 4cda
ero
MIPEIOTBPAICHUS
[IpakTnueckas
pabota Ne 3 1o Teme
«[lonyuenue u bubnuorexa [JOK
26 cobupanue https://m.edsoo.ru/ff0d
KHCIIOpO/a, 4ae2
W3YYCHHE €ro
CBOMCTB»
Bonmopox —
AJIEMEHT U TIPOCTOE bubnuorexa [JOK
27 BEIIECTBO. https://m.edsoo.ru/ff0d
Haxoxneune B 4dd0
MIPUPOJIC
duznueckue u
XUMHUYECKHE bu6moreka [IOK
28 CBOICTBa BOJIOPO/Ia. https://m.edsoo.ru/ff0d
[Ipumenenue 4dd0
BOJIOPOJIA
IlonsaTue o kucaoTax bubmorexa IIOK
29 U COISX https://m.edsoo.ru/ff0d
50d2
CriocoOsI moTydeHust bubnuorexa [JOK
30 BOJIOpOJA B https://m.edsoo.ru/ff0d
nabopaTtopuu 4ddo
[IpakTuueckas
p?[6OTa Neo 4 o Teme Bubmiorexa LIOK
31 («IOTIyaeHHe 1 https://m.edsoo.ru/ff0d
cobupanue
4142
BOJIOPOJIa, U3yUEHUE
€ro CBOICTBY
MonspHblii 00bEM bubnuoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABorajapo 542e
Brrunciaenus
00BEMa, KOJIMYecTBa
BEIllECTBA rasa Io bu6mmoreka [JOK
33 €ro U3BECTHOMY https://m.edsoo.ru/ff0d
KOJINYECTBY 55a0
BeIlleCTBa WJIH
00BEMY
Brrunciaenus bu6mmoreka [JOK
34 00BEMOB T'a30B MO https://m.edsoo.ru/ff0d
YPaBHEHUIO PEAKIIMHI 5708
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Ha OCHOBE 3aKOHa
00BEMHBIX
OTHOIIIEHWI Ta30B

dusnueckue u bubmuoreka [IOK
35 XUMHYCCKHUE https://m.edsoo.ru/ff0d
CBOMCTBA BOJBI 587a
CocraB OCHOBaHUH. bubnuoteka [JOK
36 [Tousitue 06 https://m.edsoo.ru/ff0d
WHJIMKATOpax 59¢2
Bonma kak
PacTBOPUTEIIb.
Haceimennsie bubmmoreka [{OK
37 HEHACHIIICHHEIE https://m.edsoo.ru/ff0d
pactBopsl. MaccoBas 5b40
JIOJIS BEIIECTBA B
pacTBope
[IpakTnueckas
pabota Ne 5 o Teme
;ﬁﬁg‘;‘ﬁfe‘me Bu6nuoreka LIOK
38 P —” https://m.edsoo.ru/ff0d
MacCcOBOI nouei Seba
pacTBOPEHHOTO
BEIECTBAY
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
6342
KonTtponsHbie
CaMOCTOSITEIIHFHBIC PAOOTHI
KonrposnbHast 10 XUMHH: 8 KIlacc: K
39 pabota Ne2 1o Teme 1 yIeOHHKY
«Kucnopos. 0.C.I'abpuensHa
BOI[OpOI[. Bona» «Dwm3uka. 8 xmace» (k
HOBBIM DIIVY)/
H.C.IlaBnoBa. — 3-e u3s.,
mepepab. u gom. - M.:
H3patenscTBO
«DK3aMen», 2021
OKXCHuIBI: COCTaB, bu6mmoreka [JOK
40 KJaccudukanms, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664e
[Tonyuenue u
XUMHUYECKHE
CBOMCTBA bubmuoreka [JOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff0d
OCHOBHBIX U 664e
aM(pOTEpHBIX
OKCHJIOB
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OcHOBaHUS: COCTaB,

bubmuoreka [IOK

42 KJaccuukanys, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
[Tonyyenue u bubnuorexa [JOK
43 XUMHYECKUE https://m.edsoo.ru/ff0d
CBOIiCTBA OCHOBAaHUH 67ca
KucnoTsr: cocras, bu6mmoreka [IOK
44 KJIacCH(pUKaIus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
[Tonyyenue u bubnuorexa [JOK
45 XUMHYECKHE https://m.edsoo.ru/ff0d
CBOIiCTBA KUCJIOT fee2
Comnu (cpenuue):
?gr::g;: arypa, bubnuoteka [JOK
46 HOTVIOHIS https://m.edsoo.ru/00a
YHCHHA, d9474
XUMHYECKHE
CBOMCTBA
[TpakTrueckas
pabota Ne 6.
Pemenue
JKCIIEPUMEHTAIBbHBIX Bubmaotexa IIOK
47 P https://m.edsoo.ru/00a
3a1a4 110 TEME
dob7c
«OCHOBHBIE KJIACCHI E—
HEOPraHMYECKUX
COECIUHEHUI
T'eneTnyeckas cBsA3L
MY KIACCAMI bu6mmoreka [IOK
48 | ’lrszeCKHX https:/m.eds0o.ru/00a
p $ d9a50
COEIMHEHUN
O06o06meHNe 1 bu6mmoreka [JOK
49 cucTeMaTu3alus https://m.edsoo.ru/00a
3HAHUU d9cb2
bu6mmoreka [JOK
https://m.edsoo.ru/00a
d9ela
KoHTponbHbie
KoHTpoIbHast CaMOCTOSATENbHBIC PaOOTHI
paGota Ne3 1o Teme 1o )%I/IMI/II/II 8 Kmacce: K
50 "OCHOBHBIE KJIACCHI 1 YACOHNKY
0.C.I'abpuensna
HEOPraHMYECKHX
o «Dwusuka. 8 kmace» (k
COCIMHCHIHI HOBBIM DITY)/

H.C.IlaBnoBa. — 3-e u3.,
niepepad. u gom. - M.:
WN3narensctBoO
«DK3aMen», 2021
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IIepBble NONBITKU

KiaccHpKaimn bubnuoreka [IOK
51 XUMHHCECKHIX https://m.edsoo.ru/00a
anemMeHToB. IlonsaTue
doffa
O TpyMIax CXOIHBIX
9JIEMCHTOB
[Tepuonnueckuii
3aKOH U
[Tepuoanueckas bubnuotexa [JOK
52 cHcTeMa https://m.edsoo.ru/00a
XUMHAYECKUX da52c
anemenTtoB /1. W.
Menpeneena
TTepHobI, TpyTb! bubmmoreka [{OK
53 nonrpynn,H ’ https://m.edsoo.ru/00a
da52c
CrtpoeHue aToMOB. bubnuotexa [JOK
54 CocraB aTOMHBIX https://m.edsoo.ru/00a
snep. M3oTomsl da342
Crpoenue
AIEKTPOHHBIX
000J109€K aTOMOB bubnuotexa [JOK
55 2JIEMEHTOB https://m.edsoo.ru/00a
[Tepuoamaeckoit dabbc
cuctemsr /1. 1.
Meunneneena
XapakTepucTUKa
XUMHYECKOIO
3JIEMEHTA TI0 €T0 bu6mmoreka [IOK
56 MOJIOKEHUIO B https://m.edsoo.ru/00a
[Tepuoauueckoit da824
cucteme /. 1.
MenpeneeBa
3HadeHHe
[Tepuoanueckoro
3aKOHa JJI pa3BUTHUS bu6mmoreka [JOK
57 HayKU U NMPAKTHUKHU. https://m.edsoo.ru/00a
. Y. MeHnaeneeB — da96e
YU€HBIH, IEaror u
IrpakJIaHUH
DIIEKTPOOTPHUIIATEIb Bubmiorexa LIOK
58 HOCTD aToMoB https://m.edsoo.ru/00a
XUMHYECKUX
daab8
3JIEMEHTOB
Honnas xumudeckas Eubmiorexa HOK
59 https://m.edsoo.ru/00a

CBA3b

dac34
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KoBanenrnas bubmuoreka [IOK
60 MOJIsIpHAst 1 https://m.edsoo.ru/00a
XUMHYECKas CBI3b daab8
KoBanenrnas bubmuoreka [IOK
61 HenoJIsIpHast 1 https://m.edsoo.ru/00a
XUMHYECKas CBI3b daab9
bu6mmoreka [IOK
62 CreneHb OKUCICHUS 1 https://m.edsoo.ru/00a
dae28
OKuCIUTEIHbHO- bu6mmoreka [{OK
63 BOCCTAaHOBHUTEIIHHBIC 1 https://m.edsoo.ru/00a
peakuuu db076
o — bubmmoreka [{OK
64 - 1 https://m.edsoo.ru/00a
db076
bubmmoreka [{OK
https://m.edsoo.ru/00a
db486
KoHTponbHbIE 1
CaMOCTOATENbHBIE Pa0OTHI
KonTponsHas 0 XUMUHK: 8 Kiace: K
65 pabota Ne4 o Teme 1 1 yIEOHUKY
«CTtpoeHue aroma. O.C.I'abpuensina
XUMHAYECKasI CBI3b) «Dwusuka. 8 xkmace» (k
HOBBIM DITY)/
H.C.IlaBnoBa. — 3-e u3s,.,
mepepab. u gom. - M.:
N3naTenscTBO
«DK3amen», 2021
geg:g;izgeyflo}(' bu6mmoreka [JOK
66 S — 1 https://m.edsoo.ru/00a
o db33c
3HAHHUH
g?:g;izﬁeyﬁcm bu6mmoreka [JOK
67 S — 1 https://m.edsoo.ru/00a
. d9cb2
3HAHHUH
}O’%Ssgiizgeyﬁ(m bubmuoreka [JOK
68 1 https://m.edsoo.ru/ff0d
cHUCTEeMaTH3aIns
. 61c6
3HAHHUH
OBILIEE KOJIMYECTBO
YACOB I10 68 4
ITPOIT'PAMME
9 KJIACC
‘ Tema ypoka KoanuecTBo 4yacos
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Ne DJIEeKTPOHHbIE
n/ Bcer | Kontpoabn | IIpakTnuec nugposbie
n 0 ble padoThI KHe padoThl o0pa3oBaTte/ibHbIE
pecypchl
[Tepuonnueckuii
3aKOH.
[Tepuoanueckas bubnuotexa [JOK
cHcTeMa 1 https://m.edsoo.ru/00ad
XAMHYECKUX b59e
anemenTtoB /1. W.
Menpeneena
3aKOHOMEPHOCTHU
B U3MEHCHHH
CBOWCTB bubnuotexa [JOK
XUMHYECKUX 1 https://m.edsoo.ru/00ad
3JIEMEHTOB b6b6
MIEPBBIX TPEX
TEepUOIOB
ﬁi";ﬁ;‘;@g’; Bu6morexa IJOK
1 https://m.edsoo.ru/00ad
HEOPraHMYECKUX
b7e2
BEIIECTB
Bunnr
XUMHYECKOH bu6mmoreka [IOK
CBSI3HM Y THIIBI 1 https://m.edsoo.ru/00ad
KPUCTAJUTHYECKUX bac6
pEmETOK
KoHTponbHas KonTtponsHbie n
pa6ota Nel 110 CaMOCTOSTEIHHBIE PA0OTHI
TeMe 10 XUMHH: 9 KIlacc: K
yaebnuky O.C.I'abpuensaa
«llosTOpeHNE B 1 1 «Duzmnka. 9 xmacey (x
er'Iy62€HI/Ie HOBBIM DITY)/
3HaHHH OCHOBHBIX H.C.ITaBnosa. - M.:
pasjiesnios Kypca 8 W3natenscTBO «DK3aMeEH»,
KJ1acca 2021
Knaccuduxkanus
XUMHYECKUX bubmuoreka [JOK
peakuuii mo 1 https://m.edsoo.ru/00ad
Pa3IMYHBIM beb0
MpU3HaKaM
Ilonstue o
;ﬁi{lﬁ) quTcIimﬁ bu6mmoreka [JOK
— 1 https://m.edsoo.ru/00ad
' be9a
Ilonsatue o

T'OMOI'CHHBIX 1
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reTEepPOreHHbIX

peaKIusIx
ITonsarue o
XUMHYECKOM
pPaBHOBECHH.
@DakTopsl,
BIIMSIIOIIKC HA bu6mmoreka [IOK
8 CKOPOCTH https://m.edsoo.ru/00ad
XAMHYECKOH c28¢c
peakuuu u
IIOJIOJKCHUE
XUMHYECKOIO
paBHOBECHS
OKHCIUTETHHO- bubnuorexa [JOK
9 BOCCTaHOBHTCILH https://m.edsoo.ru/00ad
bI€ PEAKIINU cade
Teopus
3J1eKTponnTquCK Bubmiorexa [[OK
10 OF IHCCOLMATIIH. https://m.edsoo.ru/00ad
CuneHBIE U
cd68
cia0kIe
AIIEKTPOJIUTHI
Honnbie bu6moreka [IOK
11 ypaBHEHUSA https://m.edsoo.ru/00ad
peakimit d448
XuMudeckue
CBOMCTBA KHCJIOT
ZIB(;(;I;OBaHHH B bu6mmoreka [IOK
12 . https://m.edsoo.ru/00ad
MIPEeACTABICHUI
dsd8
00
ANEKTPOJIUTHYECK
OH JUCCOIHAIINT
XuMudeckue
CBOMCTBA COJICH B
CBETE bubmuoreka [{OK
13 MpeJICTaBICHUN https://m.edsoo.ru/00ad
00 ddb2
ANEKTPOJIUTHUECK
Ol IucconManuu
Homsie o bubmuoreka [JOK
14 R https://m.edsoo.ru/00ad
dod4
O6oOmmenue u bubmuoreka [JOK
15 CHCTEMaTHu3aIus https://m.edsoo.ru/00ad
3HAHUM dd12
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[IpakTuueckas

pabora No 1. bubnmoreka [JOK
16 «Pemrenue https://m.edsoo.ru/00ad
JKCIIEPUMEHTAJIbH dbfa
BIX 337249
bu6mmorexa [IOK
https://m.edsoo.ru/00add
KontponbHas ecO
pabota Ne2 mo KontponeHbie u
TeMC CaMOCTOSITEIbHBIE PabOTHI
17 «OIeKTPOITUTHYICC 10 XUMHH: 9 KJ1acc: K
Kasi IUCCOLINALIUSL. yuebnuky O.C.I'abpuensna
XuMHUYecKue «Dusuka. 9 xmace» (x
peakuuu B HOBBIM DITY)/
pacTBoOpax» H.C.IlaBnosa. - M.:
W30aTenscTBo «JK3aMen,
2021
OOmras
;‘:ﬁgfgﬁggmm Bu6miorexa [IOK
18 https://m.edsoo.ru/00ad
XuMHUdecKue
o dfe2
CBOICTBA Ha
puMepe XJopa
XJI0pOBOJOPOIL.
ConsgHas KUCJIoTa, Bubmorexa [IOK
19 XHMA Heckue https://m.edsoo.ru/00ad
CBOMCTBA
’ el04
MOJIy4YEHHE,
MIPUMEHEHHE
[IpakTnueckas
pabota Ne 2 o
teme «llonyyenue bubnuoreka [JOK
20 COJISTHOM https://m.edsoo.ru/00ad
KHCJOTEI, e348
HU3y4YEHHE €€
CBOMCTB
Brruucnenus no
YpaBHEHUSIM
XUMHYECKUX bubmuoreka [JOK
21 peakuuii, eciiu https://m.edsoo.ru/00ad
OJIUH U3 e488
peareHToB JaH B
HU30BITKE
Obmaz bubmuoreka [JOK
22 XapaKTepucTHKa https://m.edsoo.ru/00ad

31eMeHTOB VIA-
TPYIIIBI

eb4a
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23

AmoTponHbIe
MO Au(PUKAITIT
CepBL.
Haxoxnenne
cepsl U €€
COCAUHCHHI B
MIPUPOJIE.
XuMudeckne
CBONCTBA CEpBI

bubmuoreka [IOK
https://m.edsoo.ru/00ad
ebda

24

CepoBogopon,
CTpOCHUE,
¢buznueckue u
XUMUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
€802

25

Oxcumpl cepsl.
Cepnas KUCIOTA,
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
[IPUMEHEHHE

bubmmoreka [{OK
https://m.edsoo.ru/00ad
ea2l

26

XuMuyeckme
peakiuu,
JIeXKaIye B
OCHOBE
MIPOMBIIIIICHHOTO
crocoba
MTOJTyYCHUS
CEpPHOM KHUCIIOTBHI.
Xumudgeckoe
3arps3HEHUE
OKpYyKarouien
cpenbl
COEIMHEHUIMU
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
ec8a

27

Brrunciaenue
MAacCOBOMU JI0JIA
BBIXOJIa MPOJIyKTa
peakuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
ec8a

28

Oowas
XapaKTepUCTUKA
3neMeHTOB VA-
rpynmnsl. A3oT,
pacnpocTpaHeHue
B IIPUPOJE,
¢buznyeckue u
XUMUYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
eeab

32




AMMuak, ero
¢busnveckue u

HMIICCKIe bubnuoreka [IOK
29 cBOMHCTBA https://m.edsoo.ru/00ad
’ {004
MOJTyYeHHUE U
MIPUMCHCHHE
[IpakTnueckas
I;):S[ZTHJ\{)Q; HGOHI/IG bubmmorexa [IOK
30 v https://m.edsoo.ru/00ad
aMMHMaKa,
f180
M3Yy4YEHUE ero
CBOMCTB»
;?ZE;?;EZ;ES?’ bubmuoreka [JOK
31 https://m.edsoo.ru/00ad
XHUMHYECKUE
N 306
CBOMCTBA
Hcnonb3zoBanue
HUTPATOB U COJIEN
aMMOHWSI B
KauecTBe
M“:gp;f;;m Bu6miorexa IIOK
32 YAobp i https://m.edsoo.ru/00ad
XUMHUYECKOE
f518
3arpsi3HeHue
OKpYyKaroen
Cpenbl
COEIMHEHUSIMU
a3zoTa
docdop. Oxcua
docdopa (V) u
SP(I)SE:)OTI;HM bubnuoreka [{OK
33 ’ https://m.edsoo.ru/00ad
(buzuveckue u
f68a
XUMHYECKHE
CBOMCTBA,
MOJTy4YeHUE
Hcnonb3oBanue
¢docdaros B
KauecTBe
MHHEpaTbHBIX bubnuoreka [JOK
34 yoOpeHuit. https://m.edsoo.ru/00ad
3arpsi3HEeHuE fc20
IIPUPOTHOMN
cpenbl
dbocdaramu
VYrnepon, bubnunoreka [JOK
35 pacnpocTpaHeHue https://m.edsoo.ru/00ad
B IIPHUpOJIE, fd9c
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¢busnyeckue u
XUMUYECKHE
CBOMCTBA

Oxkcuibl
yriepoja, ux
¢busnveckne u

XIMITHECKIE bubnuotexa [JOK
36 cBomCTBa. https://m.edsoo.ru/00ad
DKOJIOTHYECKHE
febe
poOJIeMBl,
CBSI3aHHBIE C
OKCHJIOM
yriepoaa (IV)
YronpHas bubnuorexa [JOK
37 KHCJIOTa U €€ https://m.edsoo.ru/00ae
CcOoJIx 006¢
[IpakTnueckas
pabota Ne 4 o
teme "llomyaenue bubnuotexa [JOK
38 YIJIEKHCIIOTO rasa. https://m.edsoo.ru/00ae
KauecTBenHnas 027e
peakius Ha
KapOoHaT-HOH"
ITepBoHavanbHbIE
MOHATH 00 bubnuoreka [IOK
39 | Oprammicckix https://m.edsoo.ru/00ae
BEIECTBaX KaK O
054e
COEIMHEHUSIX
yriaepoaa
KpeHuii 1 ero bu6mmoreka [JOK
40 COETHHEHHS https://m.edsoo.ru/00ae
080a
[IpakTuueckas
pabota Ne 5.
Pernenue bubmuoreka [{OK
41 JKCHICPUMEHTATIBH https://m.edsoo.ru/00ae
bIX 33]1a4 [0 TeMeE
y 0bf2
«Baxwueitmue
HEMETaIIIbl U UX
COEJIMHEHUS)
bubmuoreka [JOK
KoHTpobHast https://m.edsoo.ru/00ae
pabora Ne3 mo 0el8
TeMe KouTpomnbHbie 1
42 «B a)KHefII.HPIe CaMOCTOATCIBbHBIC pa6OTLI
HEMETAIE M MX 0 XMMHH: 9 KItacc: K
yuebnuky O.C.I'abpuensna
COCIUHCHUID «Duzuka. 9 xiracey (x
HOBBIM DITVY)/
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H.C.IlaBnoBa. - M.:
H3parenbcTBO «DK3aMeHy,
2021

OO0mas
XapaKTEePUCTHKA
XUMHYECKUX
9JIEMCHTOB —
METAaJIJIOB.
Merammueckas bubnuoteka [JOK
43 CBSI3b B https://m.edsoo.ru/00ae
MeTaJlIndecKas 103e
KpUCTAJUTMYECKast
pemeéTKa.
dusnyeckue
CBOMCTBA
METAaJIJIOB
XUMHUYECKHue
CBOMCTBA
METaJIJIOB. bubnuotexa [JOK
44 DIIEKTPOXUMHUYEC https://m.edsoo.ru/00ae
KHH psifl 1156
HaIpsHKEHUN
METAJIJIOB
O01mme crioco0nl
MTOJTyYCHUS
METAJIJIOB.
CrutaBbl.
Beruucnenus no Buborexa [IOK
45 YPABHCHIAM https://m.edsoo.ru/00ae
XUMHYECKUX
. 1156
peaKkIuii, eciu
OJIMH U3
peareHToB
COJICPKUT
puMecH
[lousarue o bubmuoreka [JOK
46 KOppO3uu https://m.edsoo.ru/00ae
METAaJIJIOB 1278
bubmuoreka [JOK
47 I\Liigg;flme https://m.edsoo.ru/00ae
14b2
Oxkcusl 1 bubmuoreka [JOK
48 TUIPOKCHUIBI https://m.edsoo.ru/00ae
HaTpus U Kaus 14b2
[IlenoynozemMenbH BuGnuotexa LOK
49 b1 METAJLIIBT = https://m.edsoo.ru/00ae
KaJabLIUH 1
. 15e8
Maruum
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Baxneiimme bubnuoreka [IOK
50 COCIMHCHUS https://m.edsoo.ru/00ae
KalblIUs 15e8
O0o0061IeHNE U
51 CHCTEMAaTHU3aILus
3HAHUMN
JKécTkocTh BOJIBI bu6mmorexa [IOK
52 U CIIOCOOBI eé https://m.edsoo.ru/00ae
YCTpaHEHUsI 1886
[IpakTnueckas
pabora Ne 6 o bubmmoreka [JOK
53 teMme "XKécTtkocTh https://m.edsoo.ru/00ae
BOJBI 1 METOIBI lae8
e€ yctpaHeHus"
bubmmoreka [{OK
54 AnmroMuH#I https://m.edsoo.ru/00ae
1c64
AmpoTepHbIe bubnuoreka [JOK
55 CBOIiCTBA OKCHIA https://m.edsoo.ru/00ae
Y THJIPOKCHJIA 1c64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
Oxennl, bu6mmoreka [IOK
57 THAPOKCHIIBT 1 https://m.edsoo.ru/00ae
cosmm xenesa (1) 3506
u xeneza (I11) —
O0o0menue u
58 CHCTEMAaTU3alHs
3HAHHHI
[IpakTuueckas
pabota Ne 7.
Pemenne bu6mmoreka [JOK
59 KCHCPHMCHTAIBH https://m.edsoo.ru/00ae
BIX 3a7a4 I10 TEME
. 3ded
«Baxneiue
METAJIIbI U UX
COEIMHEHU
Brraucnenus no
ypaBHEHUSAM
XUMHYECKUX
PCAKITH, CCIH bubmuoreka [JOK
60 OMHH M3 https://m.edsoo.ru/00ae

peareHToB /1aH B
H30BITKE HIIH
COHEPIKUT
MIPUMECH.
Brraucnenus

1750
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MacCOBOU JI0JIH
BBIX0/1a IPOJYKTa

peakiuumn
O000menne u
61 CHCTEMAaTHU3aILus 1
3HAHUMN
KontponeHbie u
KoHTpoibHast C&MOCTOSITC;]I)HI)IC paboThI
10 XUMHH: 9 KIacc: K
pabora Ne4 rio yueoHuky O.C.I'abpuensna
62 Teme . 1 «Duzuka. 9 xmace» (x
«Baxnenmue HoBbM DITY)/
METAJIIBI K KX H.C.IlaBnoBa. - M.:
COCIUHCHUS H3patenbcTBO «DK3aMeHy,
2021
Bemecrsa u bu6mmoreka [{OK
63 MatcepHael B N 1 https://m.edsoo.ru/00ae
MOBCEIHEBHOM 3150
JKU3HU YEJIOBEKA -
Xumureckoe Bu6miorexa [IOK
64 3arp;13HeHHev 1 https://m.edsoo.ru/00ae
OKpYKaromen 4970
cpebl E—
Poub xumun B bu6moreka [IOK
65 PCILCHAN 1 https://m.edsoo.ru/00ae
SKOJIOTHYECKUX 4270
npooieM -
geg:giiigeyﬁw' bu6moreka [IOK
66 1 https://m.edsoo.ru/00ae
CI/ICTel\\/faTI/ISaI_[I/I}I 0d0a
3HAHUH —
g?:g;izﬁeyﬁcm bu6mmoreka [JOK
67 1 https://m.edsoo.ru/00ad
CI/ICTel\\/faTI/ISaI_[I/I}I b33c
3HAHUH —
g?;g;iigeyg(m bubmuoreka [[OK
68 1 https://m.edsoo.ru/00ad
CI/ICTel\faTI/ISaI_II/I}I 9ch2
3HAHUH E—
OBIIEE
KOJIMYECTBO 63
YACOBIIO
ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 8 kinacc/ I'abpuensia O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemenue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Xumus. 8 kinacc. KoHTposibHBIC U TpoBepoUHbIe paboThl - ["abpuensu O.C.
COopHuUK 33714, YOIPa)KHEHUH U TeCTOB 10 XUMuU. 8-9 knaccel - Cepanona H. /1.
3ajaun Mo XMMUU U CIIOCcOoObI ux perieHus. 8-9 kiaccel - ['abpuensu O.C.,
Peweros I1.B., Octpoymos N.T".

Xumus. 9 knacc. KontponbHbie u mpoBepounbie padoTsl - ['abpuensu O.C.,
bepeskun I1.H. u ap.

KoHTponbHbIE 1 caMOCTOSTENbHBIE PAOOTHI MO XUMHH. 9 KIlacc: K Y4eOHUKY -
I"abpuensna O.C., [Tanosa H.C.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/himija
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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