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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWUN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBaTeNpHOM  MpOrpaMMbl ~ OCHOBHOTO  OOIIEro oOpa3oBaHus,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHMS U C YYETOM KOHIICTIIMM TPENOJaBaHUs Y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma no xumuu Aa€T MpPEACTABICHHE O LENAX, OOLIEH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHMS W Pa3BUTHS OOYYAIOIIMUXCSA CPEICTBAMH Y4YEOHOIO
mpenMera,  yCTaHaBIMBAaeT  00Os3aTeNbHOE  MPEAMETHOE  COJACpIKAHHE,
MpeayCMaTpUBaET PACHpPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
paszzenaM M TemMaM MpPOrpaMMmbl MO XUMHH, ONpPEIETsSeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh HM3YYEHUSI XUMHH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKA Y4€OHOrO MpOLEcca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarommxcs, OMNpeNesieT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUIMA
K pe3ysibTaraM OOyYeHHs XMMUU Ha YpPOBHE LIE€JIEd HM3y4yeHUs NOpeIMeTa U
OCHOBHBIX BHUJOB Y4Y€OHO-ITO3HABATEIILHON AESATENIBHOCTH OOyYarolIerocs o
OCBOCHHIO Y4EOHOT0O COJAEPKAHMUS.

3HaHWE XUMHUU CIYKAT OCHOBOW JUIsl (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocs, ero NpeJcTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (HOpMUPYEMbIE XMMHUEN MPEICTABICHUS O B3aUMONPEBPAILICHHSIX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS II100aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTMYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3allii  BO3MOXXHOCTEW JUIsl CAMOPAa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JMYHOCTH, €€ oOmed U (QyHKIUOHATBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHPOBAHUE MBIILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTENbHOW y4eOHOH J1eATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM 1eATeIbHOCTH;

3HAKOMUT CO CNEUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI
[EJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TalioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH
oOyyJarommxcs;

CIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUSI K €CTECTBEHHO--
HAay4YHbIM 3HAHUSAM, K TPUPOJIe, K YEIOBEKY, BHOCUT CBOM BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yJarouuXcsl.

JlanHble HarpaBieHUs B 00YYeHUH XUMHUU 00€CleunBaroTCs creuu@uKon
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAaroruuyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPEEIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOT'O 00111ero 0Opa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIMMHUCS CHUCTEMbl NEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHATUN
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzydeHuto. CouepxaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUH O XHMHYECKOM OJJIEMEHTE M BELIECTBE M CHCTEMbl IOHATHHA O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHSA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX WU OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCSA IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBINOJHAA (QPYHKOUU OOBACHEHHS W
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUSI W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XUMHUU CHOCOOCTBYET (hOPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTAaBILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, HIEHHOCTHOTO OTHOUIEHHUS! K HAYYHOMY 3HAHHIO
Y METOJiaM MO3HaHUs B Hayke. M3ydeHne XUMHUM MPOUCXOAUT C MPUBICYEHUEM
3HAHUM W3 paHee M3YyYECHHBIX YYEOHbIX MpeaMeToB: «OKpYKaloWUA MUDPY,
«bunonorus. 5-7 knacce» u «®Pu3uka. 7 Kmace».

[Ipy wu3yyeHMHM XUMUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3ajadya y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIMX ()aKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKd, B IPHOOIIEHUH K HAYYHBIM METOJIaM MO3HaHUS IMpuU
M3YYEHUHU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MMO3HABATEJIbHBIX YMEHHMA M HMX NPUMEHEHUH B Y4eOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIEeI0BATEIbCKON JAESITEIBHOCTH, OCBOCHHUU MpaBUil 0€30MacCHOTO
oOpalieHus ¢ BelIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XHUMHHM Ha YpOBHE OCHOBHOTO OOHIEro oOpa3oBaHMS
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUE LIETH, KaK:

— (GOpMHpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HampaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOILIEHUE
00y4Jaromuxcsi K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTHBAILIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  o0ecnieyeHWe  yCJIOBHMH,  CIOCOOCTBYIOIIUX  HPHUOOPETEHHIO
oOyJaronMMuUCs  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TO3HAHUS W
CaMOIIO3HAHUs, KJIKOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIMH), HUMEIOIINX
YHUBEPCAIBHOE 3HAYCHUE YISl PA3JINYHBIX BUJIOB JCATENBHOCTH;

— (dopmupoBaHue oOuIeH (YHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUI OOBSCHATb U OLICHUBATH SIBJICHUS



OKPYAIOILIEr0 MUpPA, UCHOJb3Ysl 3HAHUSA U ONbIT, MMOJIYYEHHBIE NPU U3yYECHHH
XUMUH, NPUMEHATh UX NpPH PEIICHHH Npo0JeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU IESATENBHOCTH;

— ¢opMupoBaHue y OOy4aroumxcs TyMaHUCTUYECKHMX OTHOILIEHU,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH DKOJIOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPaHEHMS CBOETO 30POBb U OKPYKAIOILIEH MPUPOIHOU CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTE K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduisi ©  HampaBlICHHOCTH
JaNbHENIIEro 00y4eHusl.

OOmiee 4McnO 4YacoB, OTBEACHHBIX ISl M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctaiseT 136 yacos: B 8 kinacce — 68 yacoB
(2 gaca B Heenmo), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COJAEPXAHME OBYUYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuUM B )KM3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTOaX MO3HAHUS B XUMHUU. YHUCThIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuaeckas popmyna. BaleHTHOCTH aTOMOB XWMHUYECKHX D3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCJIMHECHUH.

KomnuectBo BemecrBa. Momb. MoisipHas macca.  BzauMocBs3b
KOJINYECTBA, MAacChl M YUCIa CTPYKTYPHBIX €IUHUIl BeliecTBa. Pacué€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHYECKas peakiuss u eé
MpPU3HAKU. 3aKOH COXPaHEHUsS MAacChl BEIIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanus XuMmm4eckux peakiui (CoeAMHEHUs, pa3ioKeHUsI, 3aMEILICHMUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0#, MpaBujiaMu paboThl B JIaDOpaTOpHH
u npuéMmamMu oOpallleHus ¢ JabopaTOpHBIM OOOPY/IOBAHUEM, HU3YUYEHHUE H
onucaHue (PU3NUECKUX CBOMCTB 0OpA3L0B HEOPraHMYECKUX BEIIECTB,
HaOmoieHne pusznueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa
B CTyIIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOpPEHUE CBEYH,
MpOKaJMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHUCJIOTOM)
SBJICHUW, HAOJIOJACHUE U OINHKCAHUE IMPU3HAKOB MPOTEKAHUS XUMHYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJCUCTBUE
xejesa ¢ pactBopoM coiu meau (1), n3yuenne cnocoO0B pa3iesieHus: CMECei: ¢
MOMOIIBI0  MarHuTa,  (UIBTPOBAHWE,  BBINAPUBAHHUE,  JIUCTHIUIALIMS,
xpomatorpadusi, MPOBEACHUE OUYHUCTKWA IIOBAPEHHOW COJM, HAOIIOJECHUE WU
ONMKMCAaHWE PE3yJIbTaTOB MPOBEAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNEe MOJieJIel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Ba:xHeiinue npeacTaBuTe 1M HEOPrAaHUYECKUX BellEeCTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — 3JeMeHT U pocToe
BelecTBO. HaxoxaeHnue kuciopoaa B npupoje, puznueckue u XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenne kuciopoaa. CrnocoOsbl
MOJIY4EHUsI KHUCIOpoJa B JIabopaTOpUM U MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopoza B mpupojae. O30H — auToTponHas MOAU(PUKALIMS KUCIOPOa.

TernnoBoit 3pPexT XuMUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U MeTaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTrO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — sneMeHT u mpoctoe BemecTBo. HaxoxxaeHuwe BOmopoaa B
npupojsie, (U3MYECKUE U XHUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacellieHHbIE M1 HEHACBIIEHHBIE PAcTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.



MaccoBas [1os1 BemecTBa B PACTBOpPE. XHMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B JKU3HU yesoBeka. KpyroBopot
BOJIbI B PUpPOJIE. 3arpsA3HEHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasytomue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHMIA: MIENTOYM M HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. OU3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnoter. Knaccuduxamnus xkucnor. Homenknarypa kucnot. dOusznueckue
1 XUMHYECKHE CBOMCTBA KMCIOT. Psim aktuBHOCcTH MeTayuioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Howmenknarypa comneid. PU3MUECKME W XUMHUYECKHE CBOMCTBA
conen. [lomyuenue coinei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIyYeHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZ€HUE  B3aMMOJCHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi ropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3llaMM OKCHUJOB M OIMCAaHWE HX CBOWCTB, IOJy4€HHE, COOMpaHHE,
pacrio3HaBaHHE W H3y4YEHHE CBOWCTB BOJIOpOJia (FOpEeHHE), B3aUMOICHCTBUE
Bojopoja ¢ okcugom Meau (I1) (Bo3MOKHO UCITOIB30BaHUE BUACOMATEPHUATIOB),
HaOmoAeHrue O0O0pa3loB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBaHUE
OCOOEHHOCTE PacTBOPEHHsS BEUIECTB C Pa3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MAcCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aMMOJCHCTBHE BOJBI C METa/UIaMU (HaTpUEM U KaJbIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), UCCIENOBaHHE 00pa3loB
HEOPraHWYECKUX BEILECTB PA3JIUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpaCKM HWHIMKAaTOpPOB B pPAcTBOpax KHCIOT W IIEJIOYEH, HU3YUYEHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTPAIU3al1K, ITOTy4YEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJIHOITO METajula JpPYyTMM W3 pacTBOpa COJIM, pPELICHUE
AKCIIEPUMEHTAJILHBIX 3a/lady Mo TeMe «BaxHeimue Kiacchl HEOPraHUYECKUX
COCIMHEHUN.

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHune aroMoB. XUMHYECKasi CBSA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepBble MOMBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnomnueckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepuomnueckort cucrembl xumuueckux diemeHToB [, WM. Menneneesa.
Ilepuonpl u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
NIEPUOJA U TPYMIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl [l. . MenaeneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menneneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U MEPUOIAM.
3nauenue Ilepuogmyeckoro 3akoHa U [lepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB Ul pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

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

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKIUU.
[Ipoueccol OKUCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIIBHO-BOCCTAHOBUTENIBHBIX —PEAKIUI
(ropenue, peakliK pa3ioKeHUs, COETUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3YYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIO0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAaK W TIOHATHM, SBISIOIIMXCS CUCTEMHBIMM JUIA OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LUKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbI (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIUYMHBI,
€IUHULBI U3MEPEHUS, KOCMOC, ITAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunres, apixanue, ouochepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJIBI,
MTOJIE3HBIE NCKOMAEMBIE, TOTLINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
1. 1. MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHAYECKUX DJJIEMEHTOB NEPBBIX TPEX NEPUONOB, KaJWs, KaJIbLUS H HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jJU4YHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanusa XuMUYeCKMX peakuuid MO pa3jiIudyHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIMUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XuMUYecKoM peakuuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMHUYECKUX peakuusx. [loHsiTuE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. [lonarne o karanuse. IloHsTHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HA CKOPOCTh XUMHUYECKOM pEaKkIUu U
MTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

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

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. ONEeKTpOIUThl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBI. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHbBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakunu wmoHHOrOo OOMeHa. YCIOBUS MPOTEKAaHUS pPEaKIUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 SJIEKTPOIUTUUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O TUIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta W ajiMas3a), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMu  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IpOIEcCa TUCCOLMAIMU KHUCIOT,
1Ies104eil ¥ coJiel (BO3MOXKHO MCIOJIb30BAHUE BUACO MAaTEPUAIIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUMid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BbIJEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX MNPUMEPbl  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakiuu Pa3oKeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHMYECKUX BEILECTB C MOMOILIBI0 KAYECTBEHHBIX pPEaKUUWd Ha HOHBI,
pelIeHre SKCepuMEHTANIbHBIX 3a/1a4.

Hemeranibl U MX coeIMHEHUA

OO6mass xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C METaJJIJaMH, HEMETalllaMH, IIerao4aMu). XJIOPOBOJIOPOI.
ConsHas KucnoTa, XMMUYECKUE CBOWCTBA, MOJyYEHUE, pUMEHEHUE. JlercTBre
XJIOpa U XJIOPOBOJIOPOJA Ha OpPraHW3M 4YeJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XIEHUE B IPUPOJIE.

O6mass  xapakrtepuctuka oanemMeHToB  VIA-rpynmnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHN OKHUciIeHus. CTpoeHne u pu3nyeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cephbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIia U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOI0OPO,
CTpoeHue, (U3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKue W
XUMUYECKue CBoMcTBa (0OIIMe Kak TpeACTaBUTENS Kjacca KUCIOT |
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIekKaIIle B OCHOBE MPOMBILIIEHHOTO
cnoco0a moxy4yeHus:i cepHoil kucioThl. Ilpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAs! Peakuys Ha CynbQar-noH. HaxoxaeHue cepel
U €€ cCoeUHEHUN B IpHUpoAe. XUMUUYECKOE 3arps3HEHUE OKPYXKAIOIEl Cpe/ibl
COEIMHEHUSIMU CEpbI (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €r0 NMPEeAOTBPAILEHUS.

OO0mas xapaktepructuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEpHbIE CTEIIEHW OKHUCIECHUA. A30T, paclHpOCTpaHEHHE B



npupoe, pu3nveckre u XMMHUUecKHe cBoicTBa. KpyroBopor a3ora B mpupoe.
AMMuak, ero pu3nUecKre 1 XuMUIECKIe CBOWMCTBA, MOJyYeHUE U IPUMEHEHHE.
Comn aMMOHUS, UMX (U3MYECKME W XUMUYECKHE CBOMCTBA, NPHUMEHEHHE.
KauecTtBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THAsl KHCIIOTA, €€ MOJYyYCHHUE,
¢usnyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCJIOT M crnenuduyeckue). VMcnoib3oBaHUE HUTPATOB U COJIEM aMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHNH. XMMUYECKOE 3arpsA3HEHUE OKpYKaroleh
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE T0XKIH, 3arpsI3HEHNUE BO3yXa, IOYBBI
u BogoémoB). Docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun docdopa (V) u  dochopHas KucioTa,
¢usnyeckue U XUMUYECKUE CBOMCTBA, moydeHue. Mcnons3oBanue ¢pocdatos B
KaueCTBE MHUHEPAJIbHBIX YI00PEHHIA.

O6mass  xapakrtepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEpOH, alUIOTPOIHbIE
MOAU(DUKALIMKM, PACHPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoricTBa. Ajncop6uusa. Kpyrosopot yriaepoaa B npupoje. OKCUIbI yIiieposa,
ux (U3MYeCKe U XUMUYECKHE CBOWCTBA, JCHCTBUE Ha >KUBbIE OpPTraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbl, CBA3aHHBIE C OKCHJIOM
yrinepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ CoiaM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonbp3oBanne kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHble TIOHATHS OO0 OpPraHMYECKUMX BEIIECTBaX Kak o
COEIMHEHMSIX Yriiepojaa (MeTaH, 3TaH, 3TWUJICH, aleTHJICH, 3TAHOJ, TJIULEPHH,
yKCcycHass kucnora). llpupoaHble HMCTOYHMKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEpepadOTKu (OEH3MH), UX POJIb B OBITY
Y TPOMBIIUIEHHOCTH. [loHATHE 0 OMONOTMYECKH Ba)KHBIX BEILECTBAX: JKUpaX,
Oesikax, yriaeBoJax — M UX POJM B KU3HU yeloBeka. MaTepuaibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYEHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcuie kpeMuus (IV) u kxpemaueBoi kucnore. CUIMKAThI, UX UCIOJIH30BAHUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeire cTpouTebHbIE MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpodiemMbl 6€30MacHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHUCIIOTBI, TPOBEICHUE KAaUECTBEHHBIX PEAKIIMN HA XJIOPUI-UOHBI U HAOII0ICHUE
MPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTpaKarOIUe (PU3NUECKUe U XUMUYECKUE
CBOMCTBA TaJOr€HOB M HX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOpaslamMu XJOpUJI0B (TalOreHHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOIb30BaHUE BHUJACOMATEpPHAIOB), HAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa moJa JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3y4YCHHUE
XUMHUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH M HaONMIOJIeHHe Mpu3HaKa eé
POTEKaHMs, 03HaKOMJIEHHE ¢ (DU3NYECKMMHU CBOMCTBAMU a30Ta, ochopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OOpa3lamMu
a30THBIX U (PochOpPHBIX yIO0OpEeHUH, MojlydeHrue, cCoOupanue, paclio3HaBaHUE U
U3y4YeHHE CBOMCTB aMMMaka, MPOBEJECHUE KAaueCTBEHHBIX pPEaKIUi Ha HOH



aMMoHMA W (QochaT-MOH U H3yYEHHUE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICCTBUE KOHLUEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEABIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), HW3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€Tok anMmasa, rpadura, QyuiepeHa, O3HAKOMIIGHHE C TIPOIECCOM
a7copOLMu PacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHUBOra3a, MOJy4YEeHHE, COOMpaHUE, PAclO3HABAHHE U H3YUYEHUE CBOMCTB
VIJCKUCIOrO Ta3a, MPOBEACHHE KAueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W H3YyYEHUE IIPU3HAKOB HX IPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW IPOMBIIIJICHHOCTH, PEIICHHE HKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTUHEHUSD.

MeTa/uuIbl M X COeAUHEHMS

OOmiasi XapakTepUCTUKAa XHMHUYECKHMX JJIEMEHTOB — METaUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B llepuonnueckon cucreMe XMMHYECKUX dJIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTaluioB. Metajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTAJUIMYECKAs PEMIETKA. DIEKTPOXUMUYECKUMN sl
HalpsOKEHUM MeTaUIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momydeHus: MeTawioB. [loHATHE O KOpPPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuaBbl (CTajlb, YYIYH,
TIOpPATIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B OBITY U TPOMBIIUIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoi  cucreme
xuMudeckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBA (HAa NpUMeEpe HATpus M
kanug). OKcuabl U TUAPOKCUABI HaTpusl M Kanus. lIpumMeHeHue menoyHbIx
METAJJIOB U UX COCIUHECHUM.

[[lenouyno3eMeibHbIE MeETalabl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepuoguueckoir cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHE MX aTOMOB, HaXOXkAcHUE B mnpuponac. PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa MarHus W Kanblius. BakHeWmmne coeauHEHHUsS Kaablusa (OKCHI,
TUAPOKCHU], COJN). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHUS.

AmomuHui: nosiokeHne B llepuonnueckoll cucreMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XUMHYECKUE CBOMCTBA amtoMuHUS. AMQOTEpHBIE CBOWMCTBA
OKCHJIa U TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxXAeHue B npupone. dusznueckue u
XUMUYECKue cBoicTBa xene3a. OKcuabl, TuapoKcuabl u conu kenesa (II) u
xenesa (III), ux cocra, cBOMCTBA U MOJTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUIEOMATEpUaIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KallblMg U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HKCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX PEAKLINI HA MOHBI: MAarHus, KJIbIUs, aJJFOMUHUSA, [IMHKA, J)KEJle3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE IMPOLIECCOB
OKpalllUBaHUsl IJJAMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), MCCIEIOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TMAPOKCHA LHMHKA, PEUIEHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme MeTalljIbl U UX COEUHEHUS.

XUMHA 4 OKPYKaKINas cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas moMorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKpYKaroUel cpenbl (IpeneapHas 10mycTuMas
KOHIleHTpaiusi BemectB, jganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnbnie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHMA, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE IOHATHS: HAYyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, AUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3UYECKUE BEJIMYMHBI, €IUHUILIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCITUTATEIbHOM  JIESITEIBHOCTU B  COOTBETCTBHM C  TPAJAWLHOHHBIMHU
POCCUICKAMHU COIMOKYJBTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMH,
MPUHATBIMU B OOLIECTBE MPAaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
IIpOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacIIMpEeHne OIbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

LICHHOCTHOTO  OTHOWIEHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACIEIWIO, NIOHMMAaHUS 3HAYCHUS XUMHUYECKOU
HayK{ B U3HU COBPEMEHHOI'0 O0ILECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOMN
nHpopmManuen O MNEepeJoBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpaA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEACTABIICHUS] O COLMAJBHBIX HOPMAaxX M NPABUJIAX MEKIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILECTBEHHO TMOJE3HOM, y4eOHOMCCIEeN0BATENbCKOM, TBOPUYECKON W JIPYTrUX
BUJIAX JESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€ATEIbHOCTH
IIPU BBINIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33/a4, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Y4E€OHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aUMONOMOIIM B  Mpolecce ATOM  ydeOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE IOBEICHHE W TOCTYIIKH CBOMX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YU4ETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEUIECTBE U XUMUUECKON PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IMPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOTHOM CPENOU, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO03HABATENIbHbIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUHM, HEOOXOJIWMBbIC I OOBSICHEHMs HAOJI0JAEMBIX IIPOIIECCOB H
SABJICHUM, MMO3HAaBAaTEeIbHOM, MHPOPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHONM padOThl € Y4YEOHBIMH TEKCTaMH,
CIPAaBOYHOM  JIUTEpPATypoi, JOCTYNHBIMM  TEXHUYECKUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO M MO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIeAOBaTEIbCKON
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIabHEHIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 3[I0POBbSI:

OCO3HAaHHME LIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUSI alKoroJisi, HApPKOTHUKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJIEHUS MpaBuUi  OE30MacHOCTH  IMpHU
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pEeaTbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K NPAKTUYECKOMY HM3YYEHHUIO mpodeccuid M TpyJda pa3IMdyHOIO
poJia, YBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XMMHH, OCO3HAHHBIA BHIOOD
WHIUBUyAJIbHOM TPAeKTOPUM MPOJOJDKEHHS O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEemHOW MTPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHSA
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATHHON
cpene;

6) 3K0JIOrN4eCKOro BOCIIMTAHMS :

AKOJIOTMYECKU LEIECO00pa3HOE OTHOILIEHUE K MPHUPOAE KaK MCTOUYHHKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LICHHOCTHU 370POBOr0O
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(pU3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
mpaBuJl OE30IMIaCHOTO TMOBEACHUS TpPU paboTe C BEIIECTBAMHM, a TaKXke B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOU CpEeNou, s
MOBBIIICHHUS] YPOBHA JKOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOrO
XapakTepa HSKOJIOTMYECKUX MpoOJIeM M MyTed HX PEIIeHHUs MHOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMUYECKOT0 MBILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeAMETHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUSI OOIICHAyYHbIE TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, CHCTEMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUHM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABIICHHE O LEJOCTHOM HAy4YHOW KAapTHHE MHUpPa, W YHHUBEPCAIbHBIC
yueOHble AeicTBUS (TIO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJATUBHBIE),
KOTOpble oOecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO YYEOHOU 1€ATETbHOCTH.

Ilo3naBaTebHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1elCTBUA

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS! TPU OCBOCHHUU
3HAHUI: PACKPBIBATh CMbICI XUMUYECKUX MOHATUH (BBIACIATh UX XapaKTEPHbIE
NPU3HAKK, YCTAHABIUBATh B3aUMOCBSA3b C IPYTUMHU MOHATHUSIMH ), UCIIOJIb30BATh
NOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PAKTOB U SBJIICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUM [JIs1 KiIacCU(UKAIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkilMii, yCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXIY O0BEKTaMU
U3YYEeHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, JI€TyKTUBHBIE,
10 aHAJIOTUH), EJIaTh BHIBOJBI U 3AKITIOYCHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IPEIMETHbIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENU, HCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPEICTaBICHNS — XUMUUECKUN 3HAaK (CUMBOJI 3JIEMEHTA), XUMHUUYECKast popMmyia
U ypaBHEHUE XUMHUYECKON peaklUuu — MPHU PELIEHUH y4yeOHO-IIO3HABATEJIbHbIX
3aja4, € y4€TOM OTUX MOJEJIbHBIX IMPEACTAaBICHUM  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE IPU3HAKA HM3y4aeMbIX OOBEKTOB —



XUMHUYECKUX BEHIECTB M  XHMHUYECKUMX pEaKUUd, BBLBIATH  OOIIMe
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHBIE CBA3M W MPOTUBOpEUHs B
M3Y4aeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarebcKkue 1eiiCTBUA:

YMEHHUE HCIOJIb30BaTh MMOCTABJIEHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe B KayeCTBE OCHOBHI Ui ()OPMUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH M MPOBEICHUIO
YUYEHUUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOMIOaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBAThH €r0 pe3ysbTat, GOpMyINpOBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yjbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALMIO
pa3MYHBIX BUAOB W (OPM TMPEACTABICHHS, MOIYYaeMYyK0 M3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAsA JUTEpaTypa XUMHUYECKOIO COJEpKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHbIEe METO/IbI U 3alPOChI IPU MOUCKE U 0TOOpE
MH(pOpMaMKM U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX JIsi BBIMOJTHEHUS
y4eOHBIX M MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUSA PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHUMAIBHYIO (hOpMY MpEeACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIe 3aJa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE HCIONb30BaTh W aHAJM3MpPOBAaTh B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOMN JEATENIbHOCTH uH(popmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpY’KarOILIEH MPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHHMS 3aJ]aBaTh BOMPOCHI (B Xoj€ Auanora u (Wju) JUCKYCCUHU) TIO
CyLIECTBY 00CyknaeMoil TeMbl, (OpPMYJIUPOBaTh CBOM  MPEHAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpE3yJbTaThbl IO3HABATEILHON
NEeSATEIbHOCTY B YCTHBIX M THMCBMEHHBIX TEKCTax; JenaTh MPE3eHTALNI0
pEe3yNbTaTOB  BBINOJHEHUS XMMHUYECKOTO HKCIepUMEHTa (J1abopaTopHOro
OTIbITA, JTA0OPATOPHOUN PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

yMEHUSl y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATENIbCKOM  JICSITEIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOUIMX MHTEPECOB U COTJIACOBAHUS
no3uuuid  (oOCcyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETIeHHE KPUTEPUEB IO OLECHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMNpPEACNATh LEIN AESTEIbHOCTH, IIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBAThH CBOIO
NeATEeIbHOCTh, BEIOMpaTh Hanbosee 3(PpheKTUBHBIE CLIOCOOBI peIIeHNs YUeOHbIX
U TO3HABATEJIbHBIX 337[a4, CAMOCTOSITEIBHO COCTAaBISATh UM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBAM TIPU BBINOJHEHUM 33JaHAN C YYETOM



MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asBJICHHOM LI, YMEHHE
WCIIOJB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEJIaracMble B YCIOBHH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

COJIep’KaHus, YCTAaHOBJICHHOTO JAaHHOM (eaepaibHON paboueil MmporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYUYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI
NeUcTBUM, creuudpuyeckue s MpeaMETHOW o0nactu «XUMUs», BHIbI
HNEATEIIBHOCTH 110 TMOJIy4EeHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITHsX.

K koniy oOydeHus B 8 kijacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBas JOJIsI XUMHYECKOIO OJJIEMEHTA B COCIWHECHUH,
MOJISIDHBIH ~ 00BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHAYECKasl pPeakius,
KJIacCU(PUKaLUs pEeaKlMii: peaKIMi COCIUHEHNUS, PEAKLIUU PA3JI0KEHHUS,
peakluMu 3aMElIeHUusl, peakuuu OOMeHa, 3K30- M JHJIOTEPMHUYECKHUE
peakiuu, TerioBoi 3(phekT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIOM
aTomMa, aToMHas opOuTanb, paguyc aToMa, XHUMHYECKas CBS3b,
MOJSIpHAs W HEMOJSApHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Ji1 BewecTBa (MPOLICHTHAs
KOHLIEHTpaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATUU U
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUII;

e HCMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (POpMYI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpEAeNATh BaJE€HTHOCTb AaTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPHUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIAaccy
COEIMHEHH Mo (QopMyiiaM, BUJ XUMHYECKOW CBSA3M (KOBaJEHTHas U
MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

e packpbiBaThb cwmbichn [lepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX noJioxkeHus B [leproanueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOTaapo;

e OIKCBHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHMHUYECKHX DJIEMEHTOB: pAa3JIU4YaTh IOHATUS «IJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpymnmna)», massie
U OOJIbILIIME MEePUOJIbl, COOTHOCUTh 0003HAUYEHHUSI, KOTOPbIE UMEIOTCS B
tabnune «llepuoguyeckas cucrema Xxumudeckux ssemeHToB I, .
MeHnpneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIllee YHUCIo
AJIIEKTPOHOB U paclpeieICHUE UX IO JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIIMPOBATh ~ XUMHYECKHE  DJIEMEHTBI,  HEOPTaHUYECKHE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (0 YUCIIY U COCTaBY YYaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3 (DEKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOINE XMMHUYECKHNE CBOMCTBA BEIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXKJas  ONUCAHHE  MOpUMEpPaMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHMHYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacCChI
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO 3JIEMEHTa 1o (opMmyiie
COCIMHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, NPOBOIUTH
pacy€ThI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICITUTEIILHON JCSITCIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHUE, O000O0IleHHe, CHCTEMaTHU3alIUIo,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUS CBOWCTB BEIICCTB M XUMHUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4YHblE  METOJbl  TO3HAHUS —  HAOJIOJCHUE, HU3MEpEHue,
MOJICTUPOBAHUE, SKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

CIEI0OBATh TMpABWJIAM  TOJB30BAHUS XHMHUYECKOM MOCYIOW U
7a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWaM oOOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSAMH 110 BBIMIOJTHEHHUIO
JTa00pATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHUIO M COOUpaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEICIEHHONM MACCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacno3HaBaHMIO PACTBOPOB MIEIOYEH UM  KHUCIOT C IOMOIIBIO
WHJIUKATOPOB (JJakMycC, peHondTanernd, METUIOPaHXK U APYTrue).

KOHIy oOyueHus B 9 kJiacce MpeAMETHbIE PE3yJbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00YIAIOIIMXCS YMCHHIL:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBsA3b, TEIIOBOM
3 dekT peakiuu, MOJb, MOJSPHBIA O0BEM, PacCTBOP, DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJICKTPOJUTHYECKAsT TUCCOLUALIMS, PEAKIIUU NOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKIINH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHHE U  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMYecKass pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuu, TMpeaeiabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH H
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJieHUS (HopMyI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;

ONpPENENIATh BAJEHTHOCTh MW CTENEHb OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB B COEOUHEHHUSX Pa3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJIacCy COEIUWHEHUN mo ¢dopmysam, BHI
XUMUYECKON CBsA3M (KOBaJeHTHas, WOHHAs, METaJUIM4YecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi HOHA TI0 XUMUYECKON GopMmyiie,
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHMI,
TUIN KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepmogmueckoro 3axkona [[. M. Menneneera u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OIHUCHIBATH U XapaAKTEPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CHCTEMbl XUMHUYECKUAX AJIIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIKE MEPUOMABI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPHIE HMEIOTCS B TIEPHOIWYECKON TaOmuIe, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUUYECKUX
AJIIEMEHTOB (COCTaB M 3apsia sijpa, oOIlee YHUCIO DSJIEKTPOHOB U
pacmpenesnieHue WX 10 OJJIEKTPOHHBIM CJIOSM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B U3BMEHEHHUM CBOMCTB AJIEMEHTOB M UX COCAMHEHUN B
npeaenax MajiblX MEPUOJIOB U TJABHBIX MOJTPYII C YYETOM CTPOCHHUS
HX aTOMOB;

KIacCu(UIMPOBaTh  XMMHYECKUE  AJIEMEHTHI,  HEOpPraHWYECKHUe
BEIIIECTBA, XUMUUECKHE PEAKIIUU (0 YUCIY U COCTaBY YYaCTBYIOIIHUX B
peakIuy BEHIECTB, MO TEIJIOBOMY 3(D(PEKTy, MO0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

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

COCTaBJIATh YPaBHEHMS DJICKTPOJUTUUYECKON JTUCCOLUAIMU KUCIIOT,
HIEJI0YEe U COJIEW, TOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEaKLIHM
MOHHOTO  OOMEHa, YpaBHEHUS  pPEaKUHUM,  MOATBEPKIAIOUIUX
CYIIIECTBOBAHUE TCHETHUUYECKON CBSA3U MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PpEaKIUi
MOCPEJICTBOM COCTABJIEHUS JIEKTPOHHOTO OallaHCa ATUX PEaAKIIMA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAIICHUNA B Pa3IUUHbBIX
YCIIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYI JOJI0 XUMHUYECKOrO JJIEMEHTa Mo Qopmyie
COCIMHEHHMS, MAcCCOBYIO [IOJII0 BEIlECTBA B PacTBOpPE, MPOBOIUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

coOofaTh  IpaBWUjia  TOJIB30BAHUST  XUMHUYECKOM  MOCYAOoM W
7a00paToOpHbIM O0OpYJOBaHHEM, a TakKe IpaBUjia OOpalleHus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMU IO BBITIOJTHEHHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO MOJYYEHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAaKa M YIJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TMOATBEPXKIAIONIME KadeCTBEHHBIH COCTaB
pPa3JIMYHBIX BEIECTB: PACIO3HABATh OIBITHBIM IYTEM  XJIOPHU/I-,
Opomua-, wuomuna-, kapoonar-, ¢ocdar-, cumukar-, cyiabdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
OPUMEHSATh OCHOBHBIE OIEpPAlMd MBICIUTEILHON NI€ATeTbHOCTH —
aHalM3 M CHUHTE3, CpaBHEHHE, O0O0O0OIIEHUE, CHUCTEeMATHU3aIHIO,
BBISIBJICHUE TIPUUMHHO-CJIE/ICTBEHHBIX CBSI3€M — JJI1 M3YUYEHUSI CBOMCTB
BELIECTB M XUMHUYECKHUX PpEAKIHMM, €CTECTBEHHO-HAyYHbIE METOIbI



NMo3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

HauMeHoBaHue KoaundecTBOo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nmporpaMMal padoTbI padoThbI
Pa3nen 1. [lepBoHavaibHble XUMUYeCKHEe OHATHS
XuMHST — BaKHaA
11 00J1aCTh €CTECTBO3HAHUS s 0 ) bubnuorexa [JOK
' U IIPAaKTUYECKOU https://m.edsoo.ru/7f41837¢c
NeATEeIIbHOCTH YEIOBEKa
12 BemecTBa 1 XUMHYECKHE 15 I 0 bubmuorexa [JOK
' peakuuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiume npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopog. 6 0 1 bu6muoreka [JOK
’ [TonsiTne 06 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsarue o g 0 1 bubmuoreka [JOK
’ KHCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. 5 | i bubnuotexa [JOK
’ [TonsiTHEe 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OcHOBHBIE KJIACCHI BuG 110K
nOIMOTEKA
2.4 HEOPTraHUYECKUX
p . 1 1 1 https://m.edsoo.ru/71f41837¢c
COCAMHCHMI
Uroro no pazgeny 30



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

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuoanueckuii 3aKOH U

IIepuonnueckas cucrema
bubnunoreka LIOK

3.1 €CKUX DJIEMEHTO
RHMHIHCCKHX STCMCHTOR 7 0 0 https://m.edsoo.ru/7f41837c

. . Menneneena.

Ctpoenue aToma

XUMHUUYECKAA CBI3b.

39 OKHCIUTEIBHO- g ! 0 bubmnoreka IIOK
BOCCTAaHOBUTEJIBHBIC https://m.edsoo.ru/7f41837¢
peakuu

Hiroro no peszeny 13 R
PesepBHOE Bpems 3 bubnmnoreka [JOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 68 4 6



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

9 KIIACC

HaumenoBanue

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ s { 0 bu6nuoreka [JOK
' OCHOBHBIX Pa3JeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE o 110K
nonroTeKa
1.2 3aKOHOMEPHOCTH
P . 4 0 I https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
DNEeKTpoNIUTHYECKAs
13 IUCCOLIHAIIHA. g i 1 bu6nuorexa [IOK
' XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazaeny 17
Paspnen 2. Hemera/uibl M UX COeIMHEHUS
OO01mas xapakTepuCcTHKa
B P P bubmuoreka [{OK
2.1 XUMHUYECKHUX 3JIEMEHTOB 4 0 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['aorenst
OO01mmas xapakTepucThKa
b K
2.2 XUMHUYECKHUX HJIEMEHTOB 6 0 0 nomotexa O

VIA-rpynnel. Cepa u eé

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

COEIMHEHHUS
OO6m1as XxapakTeprucTruKa
)3 XUMHUYECKUX DJIEMEHTORB . bubnuorexa [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop u UxX CoeqMHCHUS
OO6m1as XxapakTeprucTruKa
XHUMHYECKHUX DJIIEMEHTOB o 110K
HOJINOTEKA
2.4 IVA- . Yriaepo
rp}:HHH riepoi 8 https://m.edsoo.ru/7f41a636
KPEMHHU 1 UX
COEIMHEHHUS
Hroro no pazgeny 25
Pa3znen 3. MeTajibl 1 HX COeAMHEHUA
31 OO01ue cBoMCcTBa 4 bu6anoreka LIOK
' METAaJIJIOB https://m.edsoo.ru/7f41a636
39 Baxkueiinme MeTalIbl U 16 bu6nuorexa [IOK
' WX COCOUHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazaeny 20
Paszgea 4. Xumus 1 oKpyskamomas cpeaa
41 BemectBa u marepuasi B 3 bubnunorexa LIOK
' ’KM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBIOE BDEMS] 3 but6mmorekxa [IOK
p P hitps://m.cds0o.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

68




ITOYPOYHOE INTAHUPOBAHMUE 8 KJIACC

N4 KounyecTBo 4yacoB
DJIeKTPOHHbIE
n Hara uudposbie
Tema ypoka KoHTpoJibHbIC IIpakTuyeckue
/ Bcero U3y4eHusi o0pa3oBaTre/ibHbIEe
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Posb xumuu B bu6nuoreka [JOK
1 YKU3HH uesoBeka. Temna u 1 0 0 06.09.2023 https://m.edsoo.ru/ff0d2 1
BEIICCTBA Oc
[TonsTHe 0 MeTOAAX TTO3HAHMUS B bubmmorera OK
2 1 0 0 08.09.2023 https://m.edsoo.ru/ff0d22
XUMHH
Te
[IpakTuueckas padora Ne 1
«IIpaBuia paboThI B 1abopaTopuu bubmorexa OK
3 . 1 0 1 13.09.2023 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C do
J1a00paTOPHBIM 000PYTOBAHUEM o
UucThle BelecTBa U CMeCH bubmorexa [IOK
4 C 1 0 0 15.09.2023 https://m.edsoo.ru/ff0d26
CriocoOsI pa3aeneHus cMecei e
[TpakTuyeckas padora Ne 2 bu6muoreka [JOK
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 20.09.2023 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPEHHOM COIN)» c8
bubnmnorexa LIOK
6 ATOMBI U MOJICKYJTBI 1 0 0 22.09.2023 https://m.edsoo.ru/ff0d2a

6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMHUYSCKUE DJIEMEHTHI. 3HAKH

but6mmoreka [IOK

(CUMBOJIBI) XUMHYECKUX 27.09.2023 https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bu6nunorexa LIOK
[IpocThie U CIOXKHBIE BEIIECTBA 29.09.2023 https://m.edsoo.ru/ff0d2a
6¢
bubmnoreka IIOK
ATOMHO-MOJIEKYJIIPHOE YUEHHE 04.10.2023 https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa HOK
B ’ PMYJId. 06.10.2023 https://m.edsoo.ru/ff0d2e
BanenTHocTh aTOMOB .
XUMHYECKHX JJIEMEHTOB o
OrtHocuTenbHas aTOMHAs Macca. bu6anoreka LIOK
OTtHOCHUTENBHAS MOJIEKYJISIpHAs 11.10.2023 https://m.edsoo.ru/ff0d32
macca 3¢
MaccoBas 105151 XUMHAYECKOTO bubmorexa HOK
g 13.10.2023 https://m.edsoo.ru/ff0d35
AJIEMEHTa B COCTUHEHUH 0
KomnuectBo BemecTBa. Monb bubmorexa HOK
HI ' ' 18.10.2023 https://m.edsoo.ru/ff0d52
MousipHast macca 30
du3nYecKue ¥ XUMUICCKHE bubmmorexa [IOK
20.10.2023 https://m.edsoo.ru/ff0d37
SIBJICHUST. XUMHUYECKast PEaKIus £
IIpu3Haku U ycioBus NPOTEKAHUS bu6nuorexa [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a



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

16

3aKOH COXpaHEHHUs MaCChl bu6muoreka [IOK
BEIIECTB. XMMUYECKHUE https://m.edsoo.ru/ff0d3b
YpaBHEHUSA 88

Beraucnenus konudecTBa, MacChl bubnuotexa [JOK

BELIECTBA [10 YPaBHEHUSAM
XUMUYECKHUX peaKIuii

https://m.edsoo.ru/ff0d57
08

Krnaccudukanus XaMHIECKUX
peakuuii (CoequHeHus,
pa3ioKeHus, 3aMeIIeHNUs,
oOMeHa)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3{
34

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0IeHne 1
CHCTEMAaTH3aIUs 3HAHUH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d40
c4

KonTponbnas padora Nel no teme
«BeniecTBa 1 XMMUYECKHE
peaxIm»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d42
90

Boznyx — cmecsk razos. Cocrtas
Bo3ayxa. Kucinopoa — snemeHT u
mpoctoe Bemecto. O30H

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d44
8e

du3nyecKre U XUMUYECKUE
CBOMCTBA KHCIIOPO/a (peaKkiun
okucienus, ropeaue). [lonstue
00 okcHuaax

bubnunorexa LIOK
https://m.edsoo.ru/ff0d46
14

CriocoOsI moTydeHust KUCIopo1a
B 1TaOOpaTOpUH U

bubnunoreka LIOK
https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIpOMBILIEHHOCTH. [IpuMeHeHue
KHCII0pOJa

TemnoBoit 3¢ ekt xumMuueckoit
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U DHJOTEPMUYECKUX
peaknusx

but6mmoreka [IOK
https://m.edsoo.ru/ff0d47
90

TormBo (HedTh, yroiab 1 METaH).
3arpsi3HeHue Bo3yXa, CloCO0bI
€ro NpeJoTBPAIECHUS

bubmuorexa [IOK
https://m.edsoo.ru/ff0d4c
4a

[IpaxTnueckas padora Ne 3 o
teMe «llonydyenue u cobupanue
KHCJIOPO/a, N3y4eHUE eTo
CBOMCTB»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4a
e2

Bonopon — anemeHT u npocroe
BenrecTBo. HaxoxxneHnue B
pUpoe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d4d
do

q)I/ISI/I‘IGCKI/IC U XUMHUYCCKUC
cBoiicTBa Bojiopoa. [I[pumenenne
BOJIOpOa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d4d
do

IlonsiTHE O KMCIIOTaX U COJIIX

bubnunorexa LIOK
https://m.edsoo.ru/ff0d50
d2

CriocoObI oTy4eHHst BOIOpOia B
nmabopaTopun

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4d
do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

IIpakTnueckas padora Ne 4 o
teme «[lomydenue u cobupanue
BOJIOPOAA, U3YYEHHE eTO
CBOMCTB»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f
42

. N bubnuorexa [{OK
Mossipablii 00bEM ra3oB. 3aK0H
https://m.edsoo.ru/ff0d54
ABorazipo
2e
Brruncienns o0néMa, KOJIMYECTBA
bubmuorexa [IOK

BCIICCTBA ra3a 110 €ro U3BECTHOMY

KOJINYECTBY BEUIECTBA MU
00BEMY

https://m.edsoo.ru/ff0d55
a0

Breruncienusa 005EMOB ra30B IO
YPaBHEHHIO pPEaKIMi Ha OCHOBE
3aK0HAa 00BLEMHBIX OTHOILIEHHIH
ra3oB

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d57
08

dusnueckue U XUMHUYECKUE
CBOIICTBa BOJbBI

bu6anoreka LIOK
https://m.edsoo.ru/ff0d58
Ta

CocraB ocHoBauuii. [Tousarue 00
WHJUKAaTOpax

but6mmorexa [IOK
https://m.edsoo.ru/ff0d59
e2

Bona kak pactBoputens.
HaCBIHIeHHBIe 1 HCHACBIIICHHBIC
pacTtBOpbl. MaccoBast 1oJist
BElIECTBa B pacTBOpE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5b
40

[IpakTrueckas padota Ne 5 o

teme «[Ipurorosiienue pacTBOpoB

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAcIEHHON MacCOBOM 10JIEr
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d63
42

OKcupl: cOCTaB, KiIacCU(UKaIU,
HOMEHKJIAaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d66
4e

[TonydeHne 1 XUMHUYECKHUE
CBOMCTBa KMCJIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

bubmunoreka IIOK
https://m.edsoo.ru/ff0d66
4de

OcHOBaHU: COCTaB,
KJ1accuukanms, HOMEHKJIaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67
ca

HOJ’Iy‘IGHI/IG U XUMHUYCCKHUC
CBOMCTBA OCHOBAHUI

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d67
ca

KwucmoTsr: cocTas,
KJ1accuukanms, HOMEHKJIaTypa

bu6anoreka LIOK
https://m.edsoo.ru/ff0dfee
2

[Tonydyenue nu XxuMH4eCKHe
CBOWCTBA KUCJIOT

but6mmorekxa [IOK
https://m.edsoo.ru/ff0dfee
2

bubnmnorexa LIOK

Comnu (cpeanue): HOMEHKIIATypa,

CIOCOOBI MOJTYYEeHHUS, https://m.edsoo.ru/00ad9
XUMHYECKUE CBOMCTBA 474

[TpakTrueckas padota Ne 6. bubnuorexa [JOK



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

Pemenne skciepuMeHTaIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9
b7c

['enernueckas cBsA3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COCTUHEHUN

but6mmoreka [IOK
https://m.edsoo.ru/00ad9a
50

O0001IeHrE U cUCTEMAaTU3 AU
3HAHUH

bubmnoreka IIOK
https://m.edsoo.ru/00ad9c
b2

KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COeqMHEHUN"

bubmuorexa [JOK
https://m.edsoo.ru/00ad9e
la

IIepBble MONBITKU
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX
anemeHToB. [IoHsaTHE O rpynmax
CXOJHBIX JJIEMCHTOB

bu6nuorexa [IOK
https://m.edsoo.ru/00ad9f
fa

[lepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX d1eMeHToB /I, M.
Menneneena

bubnunorexa LIOK
https://m.edsoo.ru/00adas
2c

[lepuoipl, TpyNIBI, MOATPYIIIHI

but6mmorekxa [IOK
https://m.edsoo.ru/00ada5s
2c

Crpoenune atomoB. CocTaB
aTOMHBIX saep. M3oTomsl

bubnunorexa LIOK
https://m.edsoo.ru/00ada3
42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000J104EK aTOMOB 3JIEMCHTOB
[Tepuoanueckoii cucremsi /. U.
Meunneneena

but6mmoreka [IOK
https://m.edsoo.ru/00ada6
be

XapakTeprucTuKa XUMUYECKOTO
3JIEMEHTA 110 €r0 MOJI0KCHUIO B
Ilepuonnueckoii cucreme /. U.
Menneneesa

bubmuorexa [JOK
https://m.edsoo.ru/00ada8
24

3nauenue [lepuonnyeckoro
3aKOHA JIJI Pa3BUTHS HAYKU U
npaktuku. /1. . MengeneeB —
Y4€HBIM, IEAAror U rpak 1aHuH

bubmuorexa [IOK
https://m.edsoo.ru/00ada9
6e

9J'IeKTpOOTpI/II_[aTeJ'IBHOCTB
aTOMOB XUMHYCCKHX DJICMCHTOB

bu6anoreka LIOK
https://m.edsoo.ru/00adaa
b8

HMonHasg xumMuueckas CBI3b

bu6anoreka LIOK
https://m.edsoo.ru/00adac
34

KoBanentHas noJjrsipHad
XUMHUYCCKas CBA3b

but6mmorexa [IOK
https://m.edsoo.ru/00adaa
b8

KoBanentHas HCIIOJIsIpHAasA
XUMHUYCCKas CBA3b

bubnunorexa LIOK
https://m.edsoo.ru/00adaa
b9

CreneHb OKUCIICHUSA

bubnunorexa LIOK
https://m.edsoo.ru/00adae
28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bubnunorexa LIOK

6 OKHUCIIUTENBHO-
1 https://m.edsoo.ru/00adb
3 BOCCTAHOBUTEJIBLHBIE PEAKITUN 076
6 bubnunoreka LIOK
4 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb
076
6 KonTponbnas padora Ne4 o teme bu6nuoreka [JOK
5 «CtpoeHue aroma. XuMudeckas 1 https://m.edsoo.ru/00adb
CBA3b» 486
6 PesepBHrlit ypok. O60011eHNE 1 bubmaorexa LIOK
. 1 https://m.edsoo.ru/00adb
6 cUCTEMAaTH3alNs 3HAHUN
33c
6 PesepubIiil ypok. O600611eHIE 1 bubmmorexa LOK
. 1 https://m.edsoo.ru/00ad9c
7 CHUCTEMATHU3aIH 3HAaHUHN b2
6 Pesepubiil ypok. O6006111eHIE 1 bubmorexa LOK
. 1 https://m.edsoo.ru/ff0d61
8 CUCTEMATH3AINI SHAHUN o6
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne KounvecTBO 4acoB
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
n
[Tepnonnueckuii 3aKoH.
[lepuonuueckast cucrema bubnuoreka [IOK
XAMHYECKHUX 3JIEMEHTOB /J[. 1 0 0 06.09.2023 https://m.edsoo.ru/00adb59
U. Menneneesa. CtpoeHue e
aToma.
3aKOHOMEPHOCTH B
W3MEHEHUHU CBONCTB bubmmorexa [IOK
1 0 0 08.09.2023 https://m.edsoo.ru/00adb6b
XUMHUYECKHX AJIEMEHTOB P
MEPBBIX TPEX MEPUOIOB h
Knaccudukanms u
HOMEHKJIaTypa bubnmnorexa [JOK
HEOPTaHWYECKHUX BEIIECTB. 1 0 0 13.09.2023 https://m.edsoo.ru/00adb7e
CBoMCTBa KJIaCCOB 2
HEOPraHMYECKUX BEIECTB.
Bupl xuMu4ueckoi CBsI3U U
THUTTBI KPUCTAJLITAICCKUX bubmorexa LIOK
.. 1 0 0 15.09.2023 https://m.edsoo.ru/00adbac
pemérok. CTeneHnb p
OKHCIICHUS =
KonTtponbnas pabora Nel
P P 1 1 0 20.09.2023
o TeMe «IloBTOpeHue n



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

yriy0JieHue 3HaHUM
OCHOBHBIX Pa3/IeloB Kypca

8 Kmacca»
Knaccudukanus bubnnoreka [HOK
6 XUMUYECKHUX PEaKLUi 1Mo 22.09.2023 https://m.edsoo.ru/00adbcb
pa3IMYHBIM IIPU3HAKAM 0
[TonsaTne o ckopoctn
XUMHYECKON PEaKLIHH. bubmorexa HOK
7 26.09.2023 https://m.edsoo.ru/00adbe9
[ToHsATHE O TOMOT'CHHBIX U X
TeTePOTreHHBIX PEaAKIIHSIX
IIonsTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,
BIIUSIIONIUE HA CKOPOCTh bubmorexa LOK
8 _ 29.09.2023 https://m.edsoo.ru/00adc28
XUMHUYECKON peaKInu 1 .
MOJIOXKEHUE XUMHUYIECKOTO
paBHOBECHS
OKHCIUTEIIBHO- bu6nmoreka [JOK
9 BOCCTaHOBUTEIIbHBIC 04.10.2023 https://m.edsoo.ru/00adcad
peaxiuu e
Teopus
3JIEKTPOJINTUYECKON bubmorexa HOK
10 06.10.2023 https://m.edsoo.ru/00adcd6
nuccoranui. CUIbHBIC | g
CITa0bIe AIMEKTPOIIUTHI B
HNonnsie ypaBHEHUS bubmorexa HOK
11 11.10.2023 https://m.edsoo.ru/00add44

peakuui

8



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

XUMHYECKUE CBOUCTBA

KHCJIOT ¥ OCHOBAaHUM B bubmuorexa [JOK
12 | cBere npeacTaBiaeHUi 00 13.10.2023 https://m.edsoo.ru/00add5d
AJIEKTPOJIUTUYECKON 8
JIUCCOITUAITIT
XuMHUYECKUE CBONCTRA
coJieil B CBETE bu6mmoreka [IOK
13 | npeacraBieHuit 00 18.10.2023 https://m.edsoo.ru/00add8b
AJICKTPOJIUTUYECKON 2
JIUCCOITUAITAN
ITonsiTue o ruaponuse bubmmorexa [JOK
14 5 P 20.10.2023 https://m.edsoo.ru/00add9d
coreit
4
bu6mmoreka [IOK
O06o0menue u
15 e ) 25.10.2023 | https://m.edsoo.ru/00addd!
CHUCTEMaTH3aIus 3HAaHUI 5
[IpakTuueckas padbora Ne 1.
bu6nmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX .
3a1a9» a
KonTponbnas padota Ne2
o TeMe
«INEKTPOIUTHYECKAS bubmorexa HOK
17 p https://m.edsoo.ru/00addec
JUCCOLIAITHS. 0
XUMHUYECKUE PEAKLIUU B B
pacTBopax»
18 | OOmas xapakTepucTuKa bubnmoreka [JOK



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

rajgoreHoB. XUMHYECKHE
CBOICTBa Ha NMPUMEPE
XJIopa

https://m.edsoo.ru/00addfe
2

XnopoBogopoa. CossiHast
KHCJI0Ta, XUMHNYCCKHUC

bu6mmoreka [IOK

19 . https://m.edsoo.ru/00ade10
CBOMCTBA, MOJIyYECHUE, 4
MPUMEHEHUE -
[IpakTuyeckas pabora Ne 2
o Teme «llomydenne Bubmorexa ITOK
20 . i https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTHI, g
U3y4EHUE €€ CBOUCTBY» B
Brrancnenus mo
bu6nmoreka [JOK
YpaBHEHUSAM XUMUYECKHUX
21 . https://m.edsoo.ru/00ade48
peakIui, ecliv OJNH U3 g
peareHToB JIaH B U30BITKE -
bu6mmoreka [IOK
OO01mas xapakTepucTHKa
22 https://m.edsoo.ru/00ade64
anemMeHToB VIA-rpymnmsl .
AmoTponHbie
MOJM(HUKAIIIH CEPEI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepol u €€
23 . https://m.edsoo.ru/00ade64
COCTMHEHUH B TIPUPOJIE. .
XHUMHUYECKHE CBOMCTBA B
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
24 | ¢usnyeckre U XUMUYECKUE https://m.edsoo.ru/00ade80

CBOMCTBA

2



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

Oxcuppl cepsl. CepHast

KUCIIOTa, (PU3NUYECKUE U bubmorexa HOK
25 . https://m.edsoo.ru/00adea2
XUMHYECKHE CBOICTBA, 2
pUMEHEHHE
XHUMHUYECKUE PEAKLIUH,
JIeKalIe B OCHOBE
MPOMBIIIIEHHOTO CII0c00a bubnuorexa [JOK
26 | mnomyuyeHus cepHoOM https://m.edsoo.ru/00adec8
KHUCTIOTHI. XUMUYECKOE a
3arpsi3HEHUE OKPYKaroIIei
CpeJibl COETMHEHUSIMHU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 JIOJIX BBIXOJA IIPOAYKTA https://m.edsoo.ru/00adec8
peakuuu a
OOmras xapakTepucTHKa
AIeMEHTOB VA-Tpynisl. bubnuoteka [JOK
28 | A30T, pacpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoze, Guzndeckue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pu3nveckue bubnnorexka [JOK
29 U XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf00
MIOJIyYE€HHUE U IPUMEHEHUE 4
[TpakTuueckast pabota Ne 3
no teme «llonmyuenue bubmorexa HOK
30 https://m.edsoo.ru/00adf18

aMMHaKa, U3y4eHue ero
CBOUCTBY»

0



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A3oTHas KHCIO0Ta, €€

bu6mmoreka [IOK

31 ¢du3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/00adf30
CBO¥iCTBa 6
Hcnons3oBanne HUTPATOB
U COJIEHd aMMOHUS B
KaueCTBE MHUHEPATbHBIX bubnnoreka [JOK
32 | ynoOpeHuii. Xummdeckoe https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPY KaroIIei 8
Cpebl COeTUHEHUSIMU
azoTa
Dochop. Oxcun dbocdopa
dop dochop bu6mmoreka [IOK
(V) u pochopnas kucnora,
33 https://m.edsoo.ru/00adf68
du3nueckre 1 XUMHUYECKHE .
CBOWCTBA, MOJyYeHHE B
Hcnonb3oBanue pocdaron
B Ka4e€CTBE MUHEPAIIBHBIX bubnnorexka [JOK
34 | ynoOpenuii. 3arps3HeHne https://m.edsoo.ru/00adfc2
HOPUPOIHON cpelibl 0
docharamu
Yraepon,
acrpoCTpaHEeHHE B bubmorexa HOK
35 pactipoctp https://m.edsoo.ru/00adfd9
npupoze, Gu3nveckue 1 .
XUMHYECKHE CBOWCTBA -
Oxcuapl yraepona, ux
Y Bu6morexa LIOK
¢du3nueckrue 1 XUMHUYECKHE
36 https://m.edsoo.ru/00adfeb

CBOMCTBA. DKOJIOTHYECKHUE
poOJIEMBbI, CBSI3aHHBIE C

€



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

okcuzaoM yriepona (IV)

VronbpHas KACIOTA U €€

bu6mmoreka [IOK

37 https://m.eds00.ru/00ae006
cou
c
ITpakTuueckas padota Ne 4
no teme "[lonydenne bubnnorexa [HOK
38 | yriekwucioro rasa. https://m.edsoo.ru/00ae027
KauectBenHnas peakuus Ha €
KapOoHaT-noH"
[TepBoHavanbHbIC OHATHUS
bubmuorexa [JOK
00 OpraHuyYecKux
39 https://m.edsoo.ru/00ac054
BEII[ECTBAX KaK O .
COEIMHEHMSX yIiIepoaa -
. bubmuorexa [JOK
Kpewmnuii u ero
40 https://m.edso0.ru/00ae080
COETMHEHUS .
[TpakTnyeckas padora Ne 5.
Pemenue
bu6nmoreka [JOK
SKCTIEPUMEHTAIBHBIX 33724
41 . https://m.edsoo.ru/00aeObf
o TeMe «Baxnenmue 5
HEMETaJUTbl U X =
COCTMHECHUS
KonTponbnas padota Ne3
. bu6mmoreka [JOK
o TeMe «Baxnenmmue
42 https://m.edsoo.ru/00ae0el
HEMETaJUTbl ¥ X .
COCITUHCHUS N
43 | OOmas xapaKTepucTuKa bubnuorexa [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMHYECKHUX DJIEMEHTOB —
MeTaJUIoB. MeTaminueckas
CBSI3b M METAJNINYECKAs
KpUCTAJUTMYECKas peméTka.
duznyeckre CBOMCTBA

https://m.edsoo0.ru/00ae103
e

METaJIOB
XHUMHYECKUE CBONCTBA
bu6mmoreka [IOK
METaJlIOB.
44 . https://m.edsoo.ru/00ael 15
DIEKTPOXUMUYCCKUN P P
HaIpsHKEHUH METaIOB B
O06111re crmocoobl
MOJTyYEHUS] METAJLIOB.
CnnaBbl. Beruucienus mo bu6mmorexa [IOK
45 YpPaBHEHHUAM XUMHYECKUX https://m.edsoo.ru/00ael 15
pEaKUHnii, €CII OJIUH U3 6
peareHTOB COJEPIKUT
IPUMECH
bu6nmoreka [JOK
[TonsaTne 0 xoppo3uu
46 https://m.edsoo.ru/00ae127
METaJIOB g
bu6mmoreka [JOK
47 [llenounble METaATIBI https://m.edsoo.ru/00ael4b
2
bu6mmoreka [JOK
OKCHJIBI ¥ THJIPOKCHIBI
48 https://m.edsoo.ru/00ael4b
HATPUS U KaJTus 5
49 | lenoyHo3eMenbHbIE bubnmoreka [JOK



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

METaJUILI — KAJIBIIUU U
Mar"aum

https://m.edsoo.ru/00ael Se
8

Baxxueiinne coequHeHNA

bubmuorexa [JOK

50 https://m.edsoo.ru/00ael Se
KaJIbLS g
51 O06o0061IEHNE U
cucTeMaTu3alus 3HaHui
N bubmuorexa [JOK
KécTkocTh BOALI U
52 . https://m.edsoo.ru/00ac188
CIocoObl €€ yCTpaHeHus p
[TpakTrueckas pabota Ne 6 bubnuorexa [JOK
53 o teme "JKECTKOCTh BOIBI https://m.edsoo.ru/00aelae
U METOABI €€ ycTpaHeHus" 8
bu6nmoreka [JOK
54 AroMAHAN https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe cBOICTBA bubmaorexa [IOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa U THJIPOKCH]IA 4
bu6mmorexa [IOK
56 Keneso https://m.edsoo.ru/00ae1d8
6
OKCHUIBI, THAPOKCUIBI U bu6mmoreka [JOK
57 | comnm xene3a (II) u xenesza https://m.edsoo.ru/00ae35¢
(111) 6
O6o061IEHNE U
58 o

cUCTeMaTH3alus 3HaHUH



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[TpakTuyeckas padora Ne 7.
Pewenne
9KCIIEPUMEHTAIBHBIX 331a4

bu6mmoreka [IOK

59 . https://m.edsoo.ru/00ae3de
o teme «Baxxueiimue g
METaJJIBI U UX N
COETUHEHU S
Brrancienus o
YPaBHEHUSAM XUMUYECKHUX
peaKIuii, €Cliu OJIMH U3
bu6mmoreka [IOK
PEareHTOB JIaH B U30BITKE
60 https://m.edsoo.ru/00ael 75
WJIU COJICPIKUT MPUMECH. 0
Briuucienusa maccoBoi -
JIOJIA BBIXOJ1a TMPOTYKTa
peakiuu
61 0O0001eHue 1
cUcTeMaTH3alus 3HaHuH
KonrtponsHas padora Ned
62 no teme «Baxnelmue
METaJIBI U X
COEIMHEHU
BemecrtBa u maTepuansl B bu6mmorexa [IOK
63 OBCEIHEBHOMN KU3HU https://m.edsoo.ru/00ae3f5
qeJ0BeKa 0
bu6mmoreka [JOK
XUMHUYECKOE 3arpsi3HEHNE
64 . https://m.edsoo.ru/00ae427
OKpYKaroIlei cpebl 0
65 | Ponb xumuu B perieHun bubnmoreka [JOK



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

HKOJIOTHYECKUX MPOoOIIeM https://m.edsoo.ru/00ae427
0
PesepBHbIit ypok. bubnnoreka [HOK
66 | O06o00meHue u 1 https://m.edso0.ru/00ae0d0
cucTeMaTu3aIus 3HaHui a
Pe3epBHBIii ypok. bubnnorexa [HOK
67 | OO6obmenue u 1 https://m.edsoo.ru/00adb33
cucTeMaTu3aIus 3HaHui c
Pe3epBHBIii ypok. bubnnorexa [HOK
68 0O00011EeHuEe U 1 https://m.edsoo.ru/00ad9cb
cucTeMaTu3aIus 3HaHui 2
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Pymsutuc I'.E., ®enpaman @.I". MeTonuueckoe nocodue s yautenst. — M.:
[Ipoceemenue, 2014.

boposckux T.A. Tectsl no xumuu. [lepBoHayaIbHbIE XUMUYECKUE TOHSITHS.
Kucnopoxn. Bogopoa. Boaa, pactBopsl. OCHOBHBIE KJIaCChl HEOPraHUYECHUX
coenunenuii: 8 ki1.: k yueOnuky I'.E. Pyasutuca, ®@.I'. ®enpamana «Xumus. 8
kiacey. — M.: I3marenscTtBO «OK3ameny, 2010.

["apa H.H. Xumus. 3agaunuk ¢ nomoimHUKOM. - M.: [IpocBemienne, 2014.
Xumus MOypoUHbI€ MaHkl 8 kiacc 1o yueonuky Pymsuruc I'.E., ®enpaman
OrI.

Panenxuiit A.M. Xumus: nunaktadeckuit marepuai: 8-9 ki. / A.M. Pagenkwuii.

— M.: IIpocseuienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.mon.gov.ru MuHucTepcTBO 00pa30BaHus U HAYKU
http://www.fipi.ru [Topran ®UIUN — denepanbubiii UHCTUTYT 1.
http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/



http://pouchu.ru/

http://ximozal.ucoz.ru/ _1d/12/1241 4 .pdf
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.rut/EGE.htm

www.olimpmgou.narod.ru.
http://mirhim.ucoz.ru/index/khimija_8 3/0-41

NIeIarOTMYECKUX U3MEPEHUI

http://nscience.ru. EctecTtBo3Hanue 2.0.

http://www.nkj.ru/. Onexrponnas Bepcus xxypHana «Hayka u 5KU3Hb»
http://znaniya-sila.narod.ru/ . 3uanus-cuna. s TeX, KTO HHTEPECYETCS
npo0JjeMaMu COBPEMEHHOM

(GyHIaAMEHTAIBHOW HAYKH.

http://www.chemistry.ssu.samara.ru/. Opranndeckas xumus. UHTepakTUBHBIH

MyJIbTUMEINA YYEOHHUK.
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