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HOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl y4eOHOIro
npeaMmera «XUMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma o XuMuHM Ja€T MPEACTABJICHHUE O IIENAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
MpeaycMaTpPUBAET paclpeiesieHHe ero Mo KjiaccaM U CTPYKTypUpOBaHUE IO
pazjieliaM M TeMaM MPOrpaMMbl MO XHWMHH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKA Yy4e€OHOTO TMpOIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbLHOMN
IIporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETo 00pa30BaHUs, a Takke TPeOOBaHUIMA
K pe3yibTaTaM OOydYeHMs] XMMHUU Ha YPOBHE IlieJiel H3ydeHUs NpeaMera u
OCHOBHBIX BHUJOB Y4EOHO-TTO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMS.

3HaHUE XUMUM CIIYKUT OCHOBOM s (hOPMUPOBAHUSI MHUPOBO33PECHUS
00y4aromierocs, ero NpeCcTaBIeHU 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT HopMUPYyEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAICHUIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TII00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M KOJIOTUUECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3alii  BO3MOXKHOCTEH IS CaMOPa3BUTHS W
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarouxcsi, HABBIKOB WX CAMOCTOSITEIBHOM y4EeOHOU NEeATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HUCCIE0BATEIbCKUX YMEHHM, HEOOXOJIUMBIX KakK B
MOBCEIHEBHOM )KU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEHLHOCTH;
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3HAKOMHUT CO CIENU(PUKON HAYIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3MJIAJAa HAa €AWHCTBO MPUPOJIBI K  YEJIOBEKA, SBISACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

CIocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJd B
AKOJIOTHYECKOE 00pa3zoBaHuEe 00yJarOIIUXCs.

JlaHHble HarmpaBiieHUs B 00yYeHUM XUMHUH 00eCreunBaroTCs crienudukoit
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIeT0 0O0pa30BaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIMMHUCS CHUCTEMbl TIEPBOHAUYATIBHBIX MOHSATHUN XUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHN
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CHUCTEMHOI0 Moaxo/a K €€ n3yueHnro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMuueckoil peakuuu. O0€ 3T CUCTEMbl CTPYKTYPHO OPraHU30BaHBI IIO
MPUHIMITY TIOCIEIOBATEILHOTO Pa3BUTHUS 3HAHWKA HAa OCHOBE TEOPETUUYECKUX
IIPEJACTABICHUN Pa3HOTO YPOBHS:

— A@TOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUH;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpeAcTaBiIeHUNA 00 DIEKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCA HAa OCHOBE HMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (PYHKIUH OOBACHEHUS W
[IPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI U BO3MOXKHOCTEU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHHUS U3Yy4aEMbIX BEILECTB.

OcBoeHnne mporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEACTABICHUS O XHMUYECKOM COCTaBIIOIIEW HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUW MPUPObI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
Y METOJIaM IMO3HaHUs B Hayke. M3yueHne XumMun mpoucXoauT C MPUBJICYECHUEM
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3HaHUWA M3 paHee HW3YYEHHBIX YYeOHBIX MpeamMeToB: «OKpyX aroumii Mupy,
«bunonorus. 5-7 knacce» u «®Pusuka. 7 Kmace».

[Ipy wu3ydyeHUHM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHMA,
MIPAaKTUYECKOM JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJBTYpHl. 3afada y4eOHOTO MpeaAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKHX 3HAHUNW — BaXKHEUIIUX (PAKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B IPUOOIIEHUH K HAyYHbIM METOAAaM MO3HAHUS NpU
M3YYCHUH BEIIECTB M XUMHUYECKHX peakiuii, B (GOopMHpOBAaHHUH U Pa3BUTUU
MTO3HABATENIbHBIX YMEHHMA M HMX NPUMEHEHWU B Y4eOHO-IIO3HABATEILHOW U
y4eOHO-UCCIIEIOBATENbCKON JIEATENbHOCTH, OCBOCHUHU TMpaBUil 0O€30MacHOro
oOpallleHus C BEIIECTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BAKHOE 3HaYEHUE NIPUOOPENIH TaKHe LIeJd, KaK:

— (QopMHUpOBaHUE HHTEJUIEKTYaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPHUHITHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTUYecKoe MpUOOLIEHUE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJilaM MO3HaHUsl, (GOPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMHH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyyarolMMUCSL  OMbITa  PA3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIIMH), HMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSCHATb U OLICHUBATH SIBJICHUS
OKPYAIOILIEr0 MUPA, UCHOJb3ysl 3HAHUSA U OMbIT, MMOJTYYEHHbIC TPU U3YYCHHUU
XUMHH, TPUMEHSATh WX TIPU pElIeHHH TpoOJeM B TIOBCETHEBHOW >KU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHue Yy OOYyYalOIUXCAd TyMAHUCTUYECKUX OTHOUICHHH,
NOHUMAaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWM NJisi BBIPAOOTKU SKOJOTUYECKU
11eJ1eCO00pa3HOro TMOBEJACHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXPAHEHUS CBOETO 3/10POBbs M OKPYKArOLIEN IPUPOJTHON CPENIBL;

— pa3BUTHE MOTHUBAIMHM K O0YUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOGHHMS OOIIEYEIOBEUECKUX IEHHOCTEH,
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Tpoduias ¢  HANPaBICHHOCTH
JanbHENIIEero 00y4eHus.

OO0miee yuca0 YacoB, OTBEAEHHBIX JJII M3YyUYCHHS XHMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).
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COILEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KU3HU YENOBEKA. XUMUS B CHCTEME HAYK.
Tena m BemiecTtBa. duU3nyecKue CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsE aTOMHAasg Macca.
OTtHOocuTeNnbHAsE MOJIEKYJIsIpHAs Macca. MaccoBasi 10J1sl XMMUYECKOTO 3JI€MEHTA
B COCJIMHECHUM.

KomnuectBo BemecrBa. Monb. MomsgpHas wMacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

Ouznyeckue W XUMHUYECKUE SBJICHUS. XHUMHUYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MacChl BEHIECTB. XUMHUUYECKUE YpPaBHEHUSI.
Knaccudukanus xuMuaeckux peakiuii (COeIUHEHUS, Pa3I0KEHUs, 3aMeICHUS,
oOmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBuiiaMu paboThl B J1aDOpaTOpHUH
u mnpuéMmamMu OOpallleHusi ¢ Ja0opaTOpHbIM 000pyJOBaHUEM, H3Yy4YCHUE U
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, paCTUpPaHUE caxapa
B CTyIIKE, KUMEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOPEHUE CBEYH,
MpOKaJMBaHUE MEJIHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHUCJIOTOM)
SBJICHUM, HAOJIOICHWE W OMHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuii (pa3oKeHue caxapa, B3auMOJEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (I) mpu HarpeBanuu, B3auMoJEHCTBUE
xejesa ¢ pactBopoM coiu Meau (1), nzydenue cnocoOoB pa3esieHUs: CMeceil: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpoMarorpadusi, MPOBEACHUE OYUCTKUA IMOBAPECHHOW CONM, HAOIIOJEHUE U
OMMUCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MaCChl, CO3/ITaHUE MOJIeNiel MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Ba:xHeiinmue npeacTaBuTe I HEOPraHUYECKHX BellECTB

[okymeHT co3aaH B anekTpoHHo chopme. Ne 30 ot 17.10.2023. UcnonHutens: ParipywvHa IM.T. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 7 n3 49. CtpaHnua cosgana: 17.10.2023 12:55 =¥ TATAPCTAH



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — anemMeHT U npocroe
BemecTBo. Haxoxkaenwe Kuciopoja B mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucinopona. CrocoOb
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUd W MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKUE pPEaKIUU. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoxkaeHune Boaopoja B
npupoae, (U3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
noxydenus. Kuemorsl u conu.

MousipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUUYECKUM YPABHEHUSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4elloBeKa. KpyroBoport
BOJbI B IPUPO/JIE. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCIOTHBIE, aM{pOTEpHBbIE) U
HecosieoOpaszyromue. Homenknatypa okcumoB. dusmdeckne U XUMHYECKUE
cBoMCTBA OKCHOB. [losTydeHrEe OKCUIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ouszndeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimmioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Howmenknarypa comneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas CBsI3p MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpOoJAa B  BO3AYXE,
NOJIyYeHHe, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOICTB KHUCIOpPOAA,
HaOMIOZICHUE  B3aWMOJICHCTBUS  BEHIECTB C  KHUCJIOPOJOM M YCIIOBHS
BO3HUKHOBEHUSI M TNpPEKpalleHUus TopeHus (Moxkapa), O3HAKOMJIEHHUE C
oOpasllaMi OKCHJIOB W OINHUCAaHWE WX CBOWCTB, TIOJNy4Ye€HHE, COOMpaHHeE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE

[okymeHT co3aaH B anekTpoHHo chopme. Ne 30 ot 17.10.2023. UcnonHutens: ParipywvHa IM.T. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 8 n3 49. CtpaHnua cosgana: 17.10.2023 12:55 =¥ TATAPCTAH



BoJiopoia ¢ okcusioM Meau (11) (Bo3MOKHO HCTIOJIB30BAHUE BUIEOMATEPHUATIOB),
HaOMoAeHUEe O00pa3lOB BEIIECTB KOJWUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pacTBOpEHUs BEHIECTB C Ppa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXKHO HCHONB30BaHUE BHIEOMATEpUAIOB), HCCIEIOBAaHUE 00pa3loB
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIAcCOB, HAOJIOJCHHE W3MEHECHHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT M IIEJIOYEH, U3YUYEHHE
B3aumojerictBus okcuga meau (II) ¢ pactBopom cepHOW KHUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIINM HEUTPAIU3al|K, IOJyYeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITCCHEHHE OJHOTO MeTaula JpPyTMM M3 pacTBOpa COJH, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWine KiacChl HEOPraHUYECKUX
COCIUHEHUI».

Iepuoanuyeckuii 3akoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemenToB JI. U. MenaeneeBa. CrpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpYIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEJIOYHO3EMEIBHBIE METALIbI,
raJIOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT ampoTepHbIC
OKCHUbI U TUAPOKCHU/IBI.

[Tepunoanueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
Ilepuonpl u rpynmbl. @U3NYECKUNA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB
Ieproa v Tpymibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000J109€K aTOMOB MEePBHIX 20 XUMHUUECKUX 3JIEMEHTOB
[Tepnommueckoi cucremsl [I. 1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro noJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUA Hayku U npaktuku. /. . Mennenees —
YYEHBIN U TPAXKIAHNH.

Xumunyeckass cBsi3zb. KoBaneHTHast (mosisipHass M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKKcIeHHsI U1 BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

[okymeHT co3aaH B anekTpoHHo chopme. Ne 30 ot 17.10.2023. UcnonHutens: ParipywvHa IM.T. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 9 n3 49. CtpaHnua cosgana: 17.10.2023 12:55 =¥ TATAPCTAH



Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUJPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3noKeHus, COCUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MeXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHUHU B 8 KJlacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyUHBIX
IOHATHH, TaK MW TIOHATUH, SBISIOMIMXCSA CHCTEMHBIMH JJIS OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecCTBEHHO-HAYyYHbIC TOHSTHS: Hay4dHbId (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEpPEHNE, MOJICNb, SIBJICHUE.

®dusuKa: Marepusi, aroMm, SJIECKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUYECKUM 3apsjl, BEIIECTBO,
TeNo, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBa, ra3, (U3MYECKUE BEJIMYWHBI,
€JIMHUIIBI U3MEPEHMS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: gporocunres, apixanue, oOuocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPATbl, TOPHBIE IOPOJIbI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. 1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B [lepuommyeckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THIMBI KPUCTATUIMYECKUAX
PELIETOK, 3aBUCHUMOCTb CBOKMCTB BEILIECTBA OT TUINA KPUCTALUIMYECKON PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
IO HW3MCHCHUIO CTCICHEW OKHUCJICHUS XMMHUUYECKMX DJIEMEHTOB, IIO
o0OpaTUMOCTH, TIO YYacCTHIO KaTalau3aropa). OJK30- H DJHIOTEPMHUYECKUE
pEaAKIMH, TEPMOXUMHUYECKUE YPABHEHUS.
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[TonsiTue o ckopocTn xuMuyeckor peakuuu. [lonsarrne 06 0oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHblx peakuusax. [lomarne o karamuse. IloHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbI, BIMSIOLNIME HA CKOPOCTb XUMHUYECKOM pEaKkUuu U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE  PEAKLUHU, JJIEKTPOHHBIA OayaHc
OKHUCIIMTEIIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUUNA € HCIOIB30BAHUEM METOJIA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMH. ONEKTpOIUTHl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peakuuu wmoHHOro oOMeHa. YcCIOBUS NPOTEKaHUS PEaKUUd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U anMasza), CIOKHBIX BEIIECTB
(x7Jopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIECTB, IpoIecca JUCCOLMALMMU KHUCIOT,
niesioyeit u cosieit (BO3MOXKHO MCIOIB30BAHUE BUAECO MAaTEPUAIIOB), TPOBEACHHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajka, BBIJICJIGHHE Taza, OOpa3oBaHHE BObI), OIIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu pa3oKeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OOmass xapakTepucTtuka ragoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETalNIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, NMOTy4YeHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelme XJIopuabl U UX
HAXOXKJCHUE B IPUPOJIE.
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Obmass  xapakrtepuctuka ds1eMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIC CTEeTIeHN OKuciaeHusi. CtpoeHue u pu3nyecKkue
CBOMCTBa TPOCTHIX BEHIECTB — KHUCIOPOJAa U Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHHe, (U3MUECKHEe U XUMHUYECKHe CBoMcTBAa. OKCHABI CEphl  Kak
MIPEACTABUTENN KHUCIOTHBIX OKCHIOB. CepHass KUCIOTa, (PU3HYECKHE U
XUMUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Klacca KHUCIOT U
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixy4yeHusi cepHoil kucioThl. [Ipumenenne cepHoit kuciotel. Conu
CEpHOIl KUCIOTHI, KaYeCTBEHHAsI peakuus Ha cynbdar-uon. Haxoxaenue cepbl
1 €€ COCIMHEHUU B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl
COEIMHEHUSIMH CEepbl (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

OO6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, pacupoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero puU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (GU3MYECKHE W XUMHUYECKHUE CBOWMCTBA, MPUMEHEHUE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB W COJIeH aMMOHHUS B
KayeCTBE MUHEPAIbHBIX YHOOpeHH. XUMHUECKOE 3arps3HEHUE OKpYKarolen
Cpelbl COEUHEHUSIMU a30Ta (KUCIOTHBIE JT0XK]IU, 3arpsi3HEHUE BO3yXa, TOUBbI
u BogoémoB). Docdop, amnorponHsie Moaudukanuu dochopa, puznueckue u
xumuueckue cBoictBa. Oxcua  ¢ochopa (V) u  docdopnas xkuciora,
du3nueckre U XMMUYECKUE CBOMCTBA, nonydeHue. Mcnonp3oBanue pocharos B
KaueCTBE MUHEPAJILHBIX yI0OPEHHI.

O6mass  xapakrtepuctuka anemMeHToB I[VA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUA. YTJIEpOH, aIOTPOIHbIE
MOAU(PUKALUU, PACTIPOCTPAHEHHE B NPHUPOAE, (PU3MYECKHE U XUMUUYECKHE
cBoiictBa. AzncopOuusi. KpyroBopot yriaepoaa B npupoae. Okcuasl yriepona,
ux (U3NUECKHEe W XUMUYECKHE CBOWCTBA, JEHCTBUE HA YKUBBIE OPTaHU3MBEI,
NOJIyYCHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza rio0anbHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YrompHas Kuciaora U €€ ColM, X (PU3HYECKUE M XHUMHYCCKHE
CBOICTBa, MOJyYeHHWE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIILUICHHOCTH U
CEJILCKOM XO3SIUCTBE.
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[lepBoHayanbHble TOHATUS OO0 OpPraHMYECKUX BELIECTBAX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
Y TIPOMBINUICHHOCTH. [loHATHE O OMONOTHYECKH Ba)KHBIX BEHIECTBAX: JKUpPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npumeHeHue. CoenvHeHUs: KpeMHUsi B mpupoje. OOmue mnpeacTaBieHus o0
okcujie kpeMuus (IV) u kpemaueBoit kuciore. CUITMKAThI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHelre cTpouTebHbIE MaTEPUAIIBI: KEpAMUKA,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro NCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TIPOBEICHNE KAUECTBEHHBIX PEaKUi Ha XJIOPHUA-UOHbI U HAOII0IeHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOWCTBAa TaJOr€HOB M MX COECIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpPUJIOB (TalOreHUIOB),
O3HAaKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HaOMIOIEHUE TMpoIecca OOYTIUBAHUS
caxapa moJ JACHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYECHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH ¢ HaONMI0JIeHHe Mpu3HaKa eé
MIPOTEKaHUsl, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COEIUHEHUN (BO3MOXXHO HCIOJb30BaHUWE BHUIEOMAaTEepHUalioB), oOpa3laMu
a30THBIX B (POoCHOPHBIX yIOOpPEHUH, MOJydeHHne, COONpaHue, paclio3HaBaHHUE U
M3y4YEHUE CBOMCTB aMMMaKa, NPOBEICHHUE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMmmoHusi U (docdaT-uOH W U3yYEHHUE TPU3HAKOB UX TMPOTEKaHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YyUYECHHE MOJEIEH KPHUCTANIMYECKUX
peméTok anmMasza, rpaduta, GQymiepeHa, O3HAKOMJICHHE C MPOIECCOM
a7copOIMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
NpOTHBOrasa, MoJydyeHue, coOMpaHue, pPacrno3HABAHUE U H3YUYEHUE CBOMCTB
VIJIEKUCIIOTO Ta3a, MPOBEJACHHWE KAYeCTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYEHUE NPU3HAKOB MX IMPOTEKAHUsS, O3HAKOMIICHHE C
MPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHbBIX
3a/1a4 1o TeMe «BaxkHelie HeMEeTauIbl U UX COEIMHEHUSD.
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MeTaJuibl M X COCIMHEHUSA

OOmrast xapakTEepPUCTHKAa XHMHYECKHUX JJIEMEHTOB — METAJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: atToMoB. CTpoeHHE MeTalioB. MeTtayundeckast
CBSI3b M METAJUIMYECKasi KPUCTAIUIMYECKAS PEMIETKA. DIEKTPOXUMUYECKHUIN Psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUThl WX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emoynpie  MeTtamwibl: nosiokeHne B llepuogmueckoi  cucreme
xuMu4eckux 3neMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B mnpupoje. Pusznyeckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpE HATPHUS U
kanus). OKCUAbl U TUIAPOKCHABI HaTpusi W Kaius. [IpuMeHeHue IIeTOYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ileppnogmueckorn cucreme xumuuyeckux odnemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoge. Ou3znueckue U XUMUUYECKUE
CBOMCTBa MarHusi W Kajiblus. BaxxHeimme coequHeHus Kanbliusa (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XMMHYECKHX
snemeHToB J[. WM. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuUHUsS. AMMOTEpHBIE CBOWMCTBA
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckon CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XUMHYECKHe CcBOMcCTBa xene3a. Okcuapl, Tuapokcuanpl U coiu keneza (II) u
xenesa (I1I), ux cocras, cBOWCTBa U MOTYYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMHU
CBOMCTBAMHU, H3YyUYCHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJCHCTBUSI OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3BMOXXHO HCIIOJL30BaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAaKII HA NOHBI: MAarHUsl, KaJIbIMs, AIFOMUHUSA, [IUHKA, Kee3a
(I1) u xeneza (III), memu (II), HabOmromEeHWE W OMHMCAHHE TMPOIIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpHs, Kaldusl M Kalblus (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
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TUAPOKCUJIa ATIOMUHUSA U THUAPOKCUJA IIMHKA, PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxHelIme MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
HCITOJI30BAaHNE BEIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHas JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Pomp xumMuum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepuMenm:

n3y4yeHue o0pa3loB MaTepUaioB (CTEKIIO, CILUIaBbl METAJIOB, IOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHus, aHalIu3, CHUHTE3, KiIacCUPUKAIUs, TEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SIBICHHE, MapHUKOBBIM
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, TelO, OOBEM,
arperaTHo€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PpPacTBOPUMOCTb,
KpUCTAJUIMUECKasi pemeéTKa, CIUIaBbl, (QU3UYECKHE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00peHuUsI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsI JOCTUTAIOTCSA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATENBHOCTH B  COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLUMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
MPUHATBIMU B OOLIECTBE MPAaBUJIAMU M HOPMAaMH MOBEACHUS U CIIOCOOCTBYIOT
MPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIUXCSl.

JIMUHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYYaroIMXcs
PYKOBOJICTBOBATbCSl CUCTEMOM NO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUUd U
pacUIMpEeHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPUOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOU
uHpopmManuend O MNepeloBbIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS. O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B  KOJUIGKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILECTBEHHO TMOJE3HOM, y4eOHOMCCIEI0BAaTENbCKOM, TBOPUYECKON W JIPYTrUX
BUJAaX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPA3HOM COBMECTHOM eATEIbHOCTH
IIPY BBITIOJIHEHWW YY€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUA:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBIIAIOLINE
OCHOBY JIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENOU, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;
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MTO3HABATEJIbHbIE MOTHUBBI, HAIIPABJIECHHBIE HA MOJYYEHUE HOBBIX 3HAHUU
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SBJICHUH, MO3HABATEIbHON, MH(MOPMALIMOHHOW M UYUTATENIbCKOM KYJIBTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM pabOThl € YYEOHBIMU TEKCTAMH,
CIOPAaBOYHOM  JINTEPATypoOil, JOCTYIHBIMH TEXHUYECKUMH  CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyYEHHIO M NO3HAHMIO, JII0OOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IPOEKTHOM U  HUCCIEI0BATEIbCKON
JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOpY HANpPaBICHHOCTH U YPOBHS 00Y4YEeHMsI B
JlajabHEHIIeM;

4) popMupoBaHHSs KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0pOBBIA 00pa3 »KU3HU, OCO3HAHUE IOCIEICTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YNOTpeOJEHUs alIKoroyisg, HapKOTHKOB,
KypeHusi), HEOOXOJUMOCTH COOJIOJEHUs MpaBuUil  OE30MacHOCTH  MpHU
oOpalieH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOM JKU3HU;

5) Tpy10BOIro BOCIMTAHUSA:

MHTEpEC K MPAaKTHUUECKOMY HM3YyUYEHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHMM MO XWMHUU, OCO3HAHHBIA BHIOOD
UHAMBUIYAJIbHOM  TpPAaeKTOpUM MPOJOJDKEHHMs 00pa3oBaHMA C  YUYETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCuOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOAE KaK HCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, TIOHUMAHUE LIEHHOCTHU 370POBOTrO
u Oe3omacHoro obpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
npaBmwil 0€30MacCHOrO0 TOBEIEHUs MpU padboTe ¢ BEIIeCTBaMHU, a TaKXKe B
CUTYALMSIX, YTPOKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBILICHUSI YPOBHS HKOJOTMYECKOM KyJbTYpbl, OCO3HAHHUSA TJI00ATBHOIO
XapakTepa 5KOJOTHYECKHX MpoOJeM M MyTed HX peleHUs MOCPEeICTBOM
METO/J0B XUMUH, IKOJIOTMYECKOr0 MBIIIEHUS, YMEHHS PYKOBOJICTBOBATHCS UM
B IIO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATILHON ITPAKTHUKE.
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METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMETHBIX PE3YyJIbTATOB BBIICISIIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHMPOBO33PEHUsI OOIICHAYYHBIC TOHATHUS (3aKOH, Teopus,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 JTUX MPEeAMETOB  (POpMUPOBATH
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
KOTOpBIE 00OecneynBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM JAESTEIbHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble J1ornyeckue AeMCTBHUA:

YMEHHUS HUCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS IIPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3h C IPYTUMU MOHSITUSIMU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBJIWBAaTh NMPUUYMHHO-CIICJCTBEHHBIC CBSI3M MEXIY OO0BEKTaMU
M3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykJeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

YMEHHME TPUMEHATh B TMPOLIECCe IO3HAHUS NOHATHUS (TIPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIUPOKO IPUMEHSIEMBIE B XHUMHHU MOJCIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUuMu4eckas popmyia
Y YpaBHEHUE XUMHYECKOW PEAKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX
3alad, C Y4Y€TOM DOTHUX MOJCIbHBIX MPEJACTABICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, TPUUYUHHO-CIEACTBEHHbIC CBSI3M W NPOTUBOpPEUUS B
M3y4aeMBbIX IIPOIECCaX U SIBIICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCIIOJIb30BaTh MOCTABJIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B Ka4eCTBE OCHOBBI i1 (DOPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AMU M IPOBEICHUIO
VYCHHYECKUX DJKCIIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
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¥ BBIBOJBI 1O pe3yJibTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMPATh, aHATU3UPOBATH U HMHTEPIPETUPOBATH MHGOPMALIHIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
WMCTOYHUKOB (HAay4HO-TIOMYJISIpHAsl JUTEpaTypa XHUMHUYECKOTO COJACpIKaHMS,
CIIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OLIEHUBATH
IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IuyHbIe METOJIbI U 3alPOChl MPU TIOUCKE U 0TOOpE
uH(GOpPMALMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOTUMBIX JIS BBITIOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 OMPECIEHHOTO THIIa, IPUOOPETEHNE OMBITA
B 00JIaCTH HCIIOJIb30BAHUS HWH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOM AaKTHUBHOTO HCIIOJIb30BAHMSI PA3IUYHBIX ITOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUSI
uH(GOPMaIllM W WUTIOCTPUPOBATH PEIIaeMbIe 3a/1addl HECIIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHME WCIIOJIb30BaTh W AaHAJIM3UPOBaTh B Ipolecce Yy4yeOHOU u
UCCIIEIOBATENbCKON JEeSTEIIbHOCTH uH(pOpMaLUIO 0 BIIMSTHUM
MPOMBINIJICHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOPTa HA COCTOSHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B Xoje aAuanora u (Wiau) JUCKYCCHUH) IO
CyHmIeCTBY 00CyxkaaeMoil Tembl, (HOpMyJIHpPOBaThL CBOU MPEAJIOKEHUS
OTHOCHTEILHO BBITIOJTHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHSI TPEACTABIATH IMOJYYCHHbIE pE3yNbTaThl IMO3HABATEIHHOU
JESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JAeNlaTh IPE3eHTaLHUI0
pe3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO 3KCIepUMEHTa (J1abopaToOpHOro
OTIbITA, JTA0OPATOPHOUN PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

YMEHHSI y4eOHOTO COTpPYIHHWYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATEJIbHOM M  HCCIEAOBATEIbCKOM  NEATEIBHOCTH TMpPHU  PELICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpAWHAIIUSA COBMECTHBIX JCWCTBUMN, OMNpEAeNieHue KPUTEPUEB IO OICHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHUE).

PeryasiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh eI AEITeIbHOCTH, TIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
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JesITeNIbHOCTD, BBIOMpATh Hanbosee 3pGeKTUBHBIE CIOCOOBI PEeIICHUsT yUeOHBIX
Y TIO3HABATEJIbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTAaBIIATh MM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM L€, YMEHHE
WCIIONB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBHH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

COJIepKaHus, YCTAaHOBJICHHOTO JAaHHOM (eaepaibHOl paboueil MmporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHUCS HAay4YHbIE 3HAHMS, YMEHUS U CIIOCOObI
NeUCTBUM, crenuduueckue g MpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 TMOJYYEHHUKD HOBOIO 3HAHUs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalIHUsIX.

K konuy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYIa,
XUMHYECKUHN DIIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
M MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHYECKOTO »JJIEMEHTa B COEHUHCHUMU,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(pUKalys peaklnii: peakiui COCIMHEHUS, PEaKLIUU Pa3I0KEHHUS,
peakuMM 3aMEelIeHUusl, peakuuu OOMEHa, SK30- M JHJIOTEPMHUUYECKHUE
peaKkimu, TEIIoBoM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHUYECKash CBS3b,
MOJIIpHAs. W HEMNOJISipHAs KOBAJICHTHAs CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATHU U
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (OpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHECHUSX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy
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COeMMHCHUN 10 GopmysaM, BUJ XHUMHYECKON CBs3M (KOBaJCHTHAS U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona JI. 1. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX AJIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit cucreme,
3aKOHOB COXPAHEHUs MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajIpo;

e OINUCHIBATh U XapakTepuszoBaTh TadIMuHyro ¢dopmy Ilepuoanueckoit
CUCTEMbl XMMHYECKHX JJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpynna)» u «nobdounas noarpynna (b-rpymnma)y», maasie
1 OoJbIlIME MEPUOAbl, COOTHOCUTh 0003HAUYECHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee YHCIIOo
ANIEKTPOHOB U PACHPEEICHUE UX MO JIEKTPOHHBIM CIIOSIM);

e KJIacCUPUIUPOBATH  XUMHUYECKHE  DJIEMEHTBhI, = HEOPTraHUYECKHUE
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

e XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIAaccoB,  MOATBEP)KIas  ONHWCAHHE  NPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MpEBpaIlEHUI B pa3IUYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl
BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOTO 7JJIEMEHTa Mo ¢opmyie
COCIMHEHHsI, MAacCOBYIO [IOJIFO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacu€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIM;

e TMPUMEHATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JNESITEIBHOCTH —
aHalu3 MW CUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3aIuIo,
KJ1acCU(PUKaIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHil, €CTeCTBEHHO-
Hay4yHblE  METOJAbl  TO3HAHUSI —  HAONIOJEHHE, HU3MEPEHHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

e ClIEIOBAaTh TpaBWIaM TMOJIb30BaHUSI XHUMHUYECKOW MOCYIOoH U
nabopaTopHbIM 000PYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHI0 M COOMpPAHMIO
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ra3000pa3HBIX BEMIECTB (BOAOPOAA W KHCIOPOAA), MPUTOTOBJICHUIO

pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOTO

BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI 110

pAcClO3HAaBAHMIO pACTBOPOB IIEJIOYEH H  KHUCIOT C€ I[OMOIIBIO
MHANKATOPOB (JaKMyc, heHonTanet, METUIOPAHXK U IPYTHUE).

K koniy oOydeHus B 9 kJjacce IpeaMETHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PpACKPBIBATH CMBICII OCHOBHBIX XHMHWYECKHUX IOHATHI: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHCJICHUS, XMMHMUYECKas peakius, XUMHUYEeCKas CBfA3b, TEIIOBOU
ahdexT peakiuu, MoJb, MOJSPHBIA 00BEM, PACTBOP, BJIEKTPOJUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAsT TUCCOLMAINSA, PEAKIIUA HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHUCJIUTENb, BOCCTAHOBHUTENb, OKHUCIEHUE M  BOCCTAaHOBIICHHUE,
ajoTponus, amMQpOTEepPHOCTh, XHUMHUYECKass CBSI3b (KOBaJICHTHAs,
MOHHAs, MeTa/UInYecKas), KpHUCTaUIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peaKIuu, MpeaeabHO
nonyctumas konuentpauus 11K BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUU U
NPUMEHSTH 3TH NOHATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOpMYI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

e OMNpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJIacCy COeIUHEHUW mo ¢dopmysam, BHI
XUMUYECKON CBsi3U  (KOBaJIGHTHAsl, WOHHAsA, MeETauIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOU (hopMmyiie,
XapakTep cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHCHHM,
THUI KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

e packpsiBaTh cwmbica Ilepuoanueckoro 3axona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: OIHUCHIBATH W XapaKTEPU30BaTh
TabanyHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
paznuyaTh MOHATUS «MJaBHas moarpynna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIHE MEPUOMBI, COOTHOCUTH
0003HAYCHUSA, KOTOPbIE HMEIOTCS B IEPUOAUYCCKON TalmHIEe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
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AJEMEHTOB (COCTaB W 3apsl sApa, oOIIee YUCIO HICKTPOHOB U
pacmpeneynieHue WX 10 JJIEKTPOHHBIM CJIOSM), OOBSCHSTH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
X aTOMOB;

e KJIACCHU(PUIIMPOBATh  XHUMHYECKHE  DJIEMEHTBI,  HEOPTAaHHYCCKHEC
BEIIECTBA, XUMUYECKUE peaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTEIEeHEeH
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

e XapaKTepH30BaTh (OMUCHIBATH) OOIIME W CHEIU(BUIECCKHEC XUMHICCKHE
CBOMCTBAa TPOCTHIX M CIIOKHBIX BEIIECTB, IMOATBEP)KIAsi OIHMCAHUE
IpUMEPaMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIUH;

e COCTaBIISATh YPAaBHEHHS DJICKTPOJUTHYCCKON TUCCOIMAIIMN KHUCIIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIMM
HOHHOTO  OOMEHA, ypaBHGHHS  pEaKIui,  IOJITBEPKAAOITNX
CYILIECTBOBAHHME T'€HETHUUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

e PpaCKphIBaTh CYIIHOCTh OKHCIWTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;

e TMPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT UX CTPOCHWUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B Pa3IUYHBIX
YCIIOBUSX;

e BBIYUCJIATH OTHOCHUTCIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MAacChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COCIMHEHMS, MACCOBYIO [IOJIIO BEIIEeCTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

e cOONIOATh MpaBuia MOJIL30BAaHUS  XUMHYECKOW TOCYIOW U
7a00paTOpHbIM O0OpPYJIOBaHMEM, a TakKe IpaBUjia OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSMH I10 BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

e TMPOBOJWTH pEAKIHMH, MOATBEPKIAIOIMINEC KA4YeCTBCHHBIH COCTaB
pPa3IMYHBIX BEHISCTB: PAaCMO3HABATh ONBITHBIM IyTEM  XJIOPHII-,
Opomun-, wuomua-, Kapbonar-, ¢docdar-, cunukar-, cynbdart-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUSI M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;
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e TMPUMEHSATh OCHOBHBIE OIEPAIMU MBICIUTECIBHON JEATEIHbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O000O0IIEHHE, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIHMM, €CTECTBEHHO-HAyYHBIE METObI
NMo3HaHUs — HaOJIOJCHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIICPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMusl — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

’ MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax ? 1 bubnnoreka [JOK

’ M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | 1 bubnnoreka [JOK

' OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | | bubnmnoreka [JOK

’ HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢

Hroro no pasneny 30
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[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBS3b.

3.2 OKHCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIITNHU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

Paznean 3. Ilepuonnyeckuii 3axkon u [lepuoanueckas cucrema xumuieckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

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

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/n P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUun
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 | bubnnorexa [JOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
’ peaximi https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHUS
21 OO0mias XxapakTepuCTUKa XUMHUECKUX 4 | bubnmnorexa [JOK
’ snementoB VIIA-rpymmbl. TamoreHst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 BHGMCHTOIS VIApr nbl. Cepa u eé 6 bubmmorexa [TOK
’ PYIHIBL L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
23 aneMeHToB VA-rpymisl. A30T, pochop u 7 1 bubnmorexa LOK
) PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
WX COeTMHEHUS
24 OO0mas XxapakKTepuCTUKa XUMHIECKIX 2 | 5 bubnmnorexa [JOK
’ sneMeHToB [VA-rpynmsl. Yriaepoa u https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCTUHEHUS

I[TPOTPAMME

Hroro no pazneny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bub6nmoreka [IOK
3.1 Obmwme cBoicTEa METaLIOB 4 https://m.edsoo.ru/7f41a636
bub6nmoreka [IOK
2 B 7 1
3 AKHENIIINE METAIIBI U UX COEANHEHNS 6 hitps//m.cdsoo.ru/7f4 12636
Wroro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpemst 3 bubmmorera OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl

| [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
’KM3HU YeJIoBeKa. 1ejia U BelecTBa https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeTo1aX MO3HAHHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padorta Ne 1

3 «[IpaBuma paboTsI B 1ab0paTopuu U 1 bubnnoreka [JOK
npuémbl 00paIIeHNs C https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 Yucreie BelecTBa U CMECH. 1 bu6nmoreka [JOK
Cnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2

5 «1£)a3 eJIeHue CI\IZeceﬁ (Ha mpumepe 1 bubmmorexa [OK

a . PHUMEp https://m.edsoo.ru/ff0d28¢8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICRY BT https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BENIECTBA 1 bubmorexa [TOK

P III https://m.edsoo.ru/ff0d2a6c
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9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmmorexa [IOK
yIAp ya https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBa
BeIIeCTB. XUMUYeCKasi hopMyIia. bubnmoreka [JOK
10 1
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHocuTeNbHAs aTOMHAs Macca.
11 OTHOCHUTEIbHAS MOJICKYJISIpHAS 1 bubmorexa LHOK
yiAp https://m.edsoo.ru/ff0d323¢
Mmacca
12 MaccoBas 107151 XUMAYECKOI0 1 bubmuoreka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. 1 bu6mmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE 1 bu6mmoreka [IOK
SABJEHUS. XUMHAYECKasl peaKkuust https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yclnoBHs MPOTEKAHUS bubnuoreka [IOK
15 . 1
XUMUYECKHUX peaKIuu https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. 1 bubnuoteka [JOK
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrauciienus konmuaecTBa, MacChl
17 BEIIECTRA I10 aBHeHI/IﬂN; 1 bubmorera [JOK
B P . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKui
Knaccudukamms XuMraecKux
18 ea (“b(coe e a3JIoXKe 1 bubmorexa [IOK
KITUH WHCHUS, Pa3IOKCHUS
peaxil a p ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, 0OMeHa)
19 M. B. JIoMOHOCOB — y4€HBIi- 1 bubnmoreka [JOK
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20

21

sHImKIoneauct. O0o0menue n
cUCTeMaTHU3alus 3HaAaHUN

Kontponbnas padora Nel o teme
«BemecTBa U XUMUYECKUE PEAKIIUI)
Bo3ayx — cmech razos. Cocras

BO3ayXa. KI/ICJ'IOpO,Z[ — JJICMCHT U
IIPOCTOEC BEUIECTBO. Os30H

https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448¢

22

Ou3nuecKrue 1 XUMUIECKHE
CBOMCTBA KHCJIOpOJia (peaKkuu
okucienus, ropeaue). [lonstue 06
OKCHJIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

23

Crioco0bI mosTydeH s KHCI0poa B
1a00paTOPUU U TPOMBIIUICHHOCTH.
[Ipumenenue kucnopoaa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

24

25

26

TennoBoil 3¢ ekt XuMuIecKoi
pEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUIECKUX PEAKITHIX

TomnuBo (HepTh, yroib U METaH).
3arpsi3HeHue BO3/1yXa, CIOCOOBI €To
MIPEIOTBPAIICHHS

[TpakTiaeckast pabota Ne 3 mo Teme
«[Tonyyenue u cobupanue
KHCIIOPOJ1a, U3y4eHUE €T0 CBONCTBY

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2

27

Bonmopon — anemeHT u mpocToe
BelecTBo. Haxoxxaenue B npupoje

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
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DU3NYECKUE U XUMUYECKUE
28 cBoiicTBa Bojiopoa. [Ipumenenne bubmorexa HOK
Aoposa- 11p https://m.edsoo.ru/ff0d4dd0
BOJZIOpOJA
bu6mmoreka [IOK
29 ITonsATHE O KMCIIOTaX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme
31 «ITomyuenne u coOupanue bubmorexa [TOK
. P . https:/m.edsoo.ru/fR0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTB
1 MounsipHbiii 00bEM ra3oB. 3aKoH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciaenus 00n€ma, KoJIM4ecTBa
33 BEIIIECTBA I'a3a M0 €ro U3BECTHOM bubmorexa HOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Breruncienust 00bEMOB ra3oB 1Mo
34 ABHEHMIO PEaKIIMU HA OCHOBE bubmorexa HOK
P "p H . https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
15 du3nvecKue U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuoteka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBopuTes.
37 Hacelmenusie 1 HeHACKIIIIEHHBIE bubmuoreka [JOK
pactBOpbl. MaccoBasi 10J1sl BEIEeCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
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[IpakTuueckas padora Ne 5 o reme
18 «IIpuroToBiieHrE PACTBOPOB C bubnmoreka [JOK
onpeaenEéHHON MacCOBOM J101EH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bubmuorexa [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmmorera [JOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
4 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KIIacCU(UKAIMsI, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kinaccudukanms, bu6mmorexa [IOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XxuMuyeckue cBOWCTBa bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéLI;) HiﬂytfeHHH, XHMHqZEKHe bubmorexa HOK
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
47 Peuienne skciepuMeEHTAIBHBIX bubnnorexka [JOK
3a7a4 1o Teme «OCHOBHBIE KJIaCChl https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUII»

[okymeHT co3aaH B anekTpoHHon copme. Ne 30 ot 17.10.2023. Ncnonnutens: ParpywmHa IM.T.

Ctpanuua 34 n3 49. Ctpanuua cosgara: 17.10.2023 12:55

rl INEKTPOHHBIA
=P TATAPCTAH


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

I'enernueckas CBA3b MEXKIY
48 KJIaccaMH HEOPraHMYSCKUX bubmorexa LOK
. p https://m.edsoo.ru/00ad9a50
COE€UHEHU I
49 O0o001IcHNEe U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HAHUMN https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 o teme
" bubnmoreka [JOK
50 OCHOBHBIE KJIaCChI
on https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCAMHEHUM
[TepBbIe TOMBITKA KIIACCH(PUKAITIN
51 XUMHYECKHX dJIeMeHTOB. IloHsTHE O bubmmorera [TOK
' https://m.edsoo.ru/00ad9ffa
rpYIIax CXOJHBIX AJIE€MEHTOB
Ilepronnueckuii 3aKOH 1
57 [Iepnoanueckas cucrema bubnnorexa [HOK
XUMHUYECKUX 3jiemMeHToB J[. 1. https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepnoapl, rpynnel, IOATPYIIEI bubmaorexa [IOK
p » TPYIIEL, pyn https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnmnorexa [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToOMOB 3J1eMeHTOB Ilepnonnueckoi bubnnorexa [IOK
p https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA IO €ro MOJIOXKEHHUIO B bubnmoreka [JOK
IIepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
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3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U NIPaKTUKHU. [1. bubmuorexa [IOK
N. MenaeneeB — y4€HbIi, I1€1aror https://m.edsoo.ru/00ada96e
Y TpaXIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [HOK
58
XUMUUYECKUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 VomHas xuieckas cassb https://m.edsoo.ru/00adac34
60 KoBanenTHas noJyisipHasi XuMudeckas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenonsipHas bubnuorexa [JOK
XUMHUYECKAs CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH, okuceHHs https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK
peakuun https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [TOK
https://m.edsoo.ru/00adb076
KonTponsHnas pabora Ne4 o Teme
65 «CTtpoenne aroma. XuMU4IecKast bubmmorexa [TOK
https://m.edsoo.ru/00adb486
CBS3bY»
66 PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK
cHUCTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0mIeHNE U bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 Peseprubriit ypok. O6001eHuE 1 bubnmuorexa [JOK

[okymeHT co3aaH B anekTpoHHon copme. Ne 30 ot 17.10.2023. Ncnonnutens: ParpywmHa IM.T.

CrpaHuua 36 n3 49. CtpaHuua cospaHa: 17.10.2023 12:55

Il INIEKTPOHHBIN
=¥ TATAPCTAH


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

CUCTeEMaTHU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4 4
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9 KVIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl

[lepuoauueckuii 3aK0H.

| [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOoB /1. M. https://m.edsoo.ru/00adb59e
MeHnpaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHUX DJICMECHTOB 1 bubmmorexa LOK

. https://m.edso0.ru/00adb6b6

MEPBBIX TPEX MEPHUOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa | bubnnoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Busl xumMuueckoil CBA3U U TUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «IToBTOpEHUE U yriyOIeHue | |
3HAaHUN OCHOBHBIX Pa3/esioB Kypca
8 Kiacca»
Knaccudukamnms xumuaeckux

6 €aKIU MO0 pa3InYHbIM 1 bubmorexa HOK
p p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHATHE O TOMOT€HHBIX 1 bubmmorera [IOK
p ’ https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIHAX

B 3NIEKTPOHHbIH
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IlousTHe 0 XUMHYECKOM
aBHOBeCcHH. PAaKTOPLI, BIHUSIOIINE
8 Ea CKOpPOCTb XI/IMH‘-ISCKOﬁ €aKIuu bubmorexa HOK
p p https://m.edsoo.ru/00adc28¢c
U II0JIOKEHHE XUMHYECKOT'0
paBHOBECHUS
9 OKHUCITUTENBHO- bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nuccornuani. CUIbHBIE U ClIa0bIe bubnmnorexa LIOK
' https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Honnble ypaBHEHHS peaKui bubmorera [TOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHMI B CBETE bubmuorexa [JOK
IpeJICTaBIeHUH 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
XHUMHUYECKHEe CBOMCTBA COJIeH B
13 CBeTe MpeACTaBICHUH 00 bubmorexa HOK
p . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 [TonsiTre o ruApOINU3E COJIEH bubmorexa HOK
p https://m.edsoo.ru/00add9d4
s O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Perrenye DKCIepuMEHTAIILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a49»
17 KonTponbnas padota Ne2 o teme bubnnorexka [JOK
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«QNEKTPOIUTHYECKAS https://m.edsoo.ru/00addecO

naucconuania. XuMu4yecKkue
pEaKUHUH B paCTBOpax»

OO01mast XapakTepUCTHKA
R P P bu6mmoreka [IOK

18 . X i 1
raJloreHoB. XMMHUYECKHE CBOICTBA hitps-//m.cdsoo.ru/00addfe2

Ha pUMepe XJiopa

XnopoBogopoa. ComsiHast KUCIIOTa,

. bubmuorexa [JOK
19 XMMHYECKHE CBOMCTBA, 1

https://m.edsoo.ru/00ade104

MOJIy4CHHEC, IPUMCHCHUC

[IpakTrueckast padora Ne 2 o
bu6mmoreka [IOK

20 11 7 1 1
TEME (CIOMYHCHHIE COJAROU https://m.edsoo.ru/00ade348

KHCJIOTBI, U3YUCHUC e€ CBOMCTBY

Brruucnenus no ypaBHEHUAM
bu6mmoreka [IOK

21 ec €aKIUH, €CIIA O 1
XUMHHCCIHX PEAKIIIH, ST O/IHH https://m.edsoo.ru/00ade488

N3 pCarcHToB IdaH B M30BITKE

” OO0m1as xapakTepuCTUKa | bubnnoreka [JOK
aneMeHToB VIA-rpymibl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoIU(UKAIINH

7 cepbl. HaxoxieHue cepsl u €€ | bubnmnorexa [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10po, CTPOCHHE

24 q)lel/IquKllze I/I, XI/III:/II/I‘-IGCK’I/IG 1 bubmorexa [TOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepol. CepHas KUCIIOTA,
25 buznyecKkue 1 XuMUYECKHe 1 bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHUE
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26

XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE IPOMBIIIIJIEHHOTO crtoco0a
IIOJIy4EHUS CEPHOU KUCIIOTBI.
XHMHYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpelbl
COEIMHEHUSIMU CEPBI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

27

BrIuncienne MaccoBOr 10U
BBIXO0J1a IPOAYKTA pPEaKLUu

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

28

OO011as xapakTepucTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
(1)I/I3I/I‘I€CKI/I€ U XUMHNYCCKHUEC
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adeea6

29

30

31

AMMHuak, ero ¢pusnueckue u
XMMHYECKHE CBOMCTBA, MOJyYEHUE
Y IPUMEHEHUE

[Tpaktuyeckas padora Ne 3 o
teMme «llonmyyenne ammuaka,
U3YYEHHUE €T0 CBOWCTB)

A3oTHas KuCoTa, e€ hrusnyeckue
Y XUMHUYECKUE CBOMCTBA

bubmuorexa [JOK
https://m.edso0o0.ru/00adf004

bu6nmoreka [JOK
https://m.edsoo.ru/00adf180

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

32

Hcnonbs3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe
MUHEPATBHBIX YIOOPEHHI.
XVMHYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU a30Ta

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518
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®ochop. Okcun dpocdopa (V) u
1 docdopnas kucnota, pusndeckue bubnmoreka [JOK
1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJIy4YeHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIbHBIX bubnnoreka [HOK
yno0peHuil. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
VYraepona, pacripocTpaHEeHHE B
35 Hpnpf)ﬂe, E)I/BI/III)IGCKII)/IG u bubmmorexa [JOK
. https://m.edsoo.ru/00adfd9c
XHMHYECKHUE CBOMCTBA
Oxkcupsl yriaepoja, ux pusudeckue
Y XMMHYECKHE CBOICTBA.
36 Dkonoruyeckue npooIemsl, bubmorexa HOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
Iv)
37 VYronpHas KUCIoTa U €€ COn bubmorexa HOK
https://m.edso00.ru/00ae006¢
[TpakTuueckast pabota Ne 4 o
18 teme "[lonydyeHue yriekucnoro bubnuoreka [IOK
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-1oH"
[TepBoHauanbHbIe MOHATHS 00
39 OpPraHMYECKUX BEIECTBAX KAK O bubmorexa HOK
https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YTIIepo1a
40 Kpemnuii u ero coenuuenus bubnnorexa LIOK
https://m.edsoo.ru/00ae080a
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[IpaxkTuueckas padora Ne 5.

A1 Pemenne skciepuMeHTaIbHBIX bubmuorexa [IOK
3a71a4 10 TeMe «Bakuelimnine https://m.edsoo.ru/00ae0bf2
HEMETaJIbl U UX COCTUHCHUS»

KonTtponsnast padora Ne3 o reme
42 «BaxHeiye HeMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTUHCHHUS»
OO0m1as XxapakTepuCTUKa
XUMHYECKUX JIEMEHTOB —

13 MeTaJIOB. MeTainuecKas CBsI3b 1 bubmuorexa [JOK
METAJUINYECKAsT KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUUECKUH psift bubmmorexa LIOK

. https://m.edsoo.ru/00aecl1156
HaIpsHKEHUH METaJJIOB
O611me crnocoObl MoTy4eHHUs
MeTtaioB. CruiaBbl. Beruucinenus
45 M0 YPaBHEHUSM XUMHUYECKHX bubmorexa HOK
. https://m.edsoo.ru/00aecl1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPKUT TIPUMECH
46 [TonsATHE O KOPPO3UH METAIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 Wenorrsie MeTamIE! https://m.edsoo.ru/00ae14b2

43 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
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49 [[lenoyHoO3eMeNIbHBIC METAIIIBI — bubnuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael 58
50 Baxwueiimme coenMHEHNS KaabIHUs bubmorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUMN
5 JKécTkocTh BOABI 1 CLIOCOOEI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckast padora Ne 6 o
53 TeMme "JKECTKOCTH BOABI U METOIbI bubmmorexa LHOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
bu6mmoreka [IOK
54 AroMuHuR
https://m.edsoo.ru/00aeclc64
55 AmdoTepHbIe CBOCTBA OKCHIA U bubnuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edso00.ru/00ac1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA bubnnoreka [JOK
xenesa (I1) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
53 O0001IeHNE U CHCTEMATH3AIINS
3HAHUN
[IpakTuueckas pabora Ne 7.
Pemenne skcnepruMeHTaIBHBIX bubnnorexka [JOK
59 .
3a71a4 1o TeMe «BakHelmnine https://m.edsoo.ru/00ae3de8
METAJIBI U UX COEIUHEHUSY
60 Brrunciienus no ypaBHeHHUSIM bubnmuorexa [JOK
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XAMHUYECKUX PEaKUUid, €CJIA OJUH https://m.edsoo.ru/00ael1750

U3 PEareHTOB JIaH B U30BITKE WIIH
COJICPXUT pUMecH. Beruncnenus
MacCOBOM /101 BBIXOJa MPOIYKTA
peakuu

61 O00011eHUE U CUCTEMATU3ALMS |

3HAHUH

KonTponbnas paborta Ne4 o teme

62 «BaxHeie MeTallJIbl 1 UX 1 1
COCJIMHCHUS
63 BemecTBa u Marepuansl B 1 bu6mmoreka [IOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE | bubnuorexa [JOK
OKpYKaIOILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B peniennn | bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001IeHNE U | bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U | bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00adb33c¢c
68 PesepBHblit ypok. O0001IeHNE U | bubnuoreka [IOK
cUCcTeMaTH3alus 3HaHuU https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 63 4 7
[TPOIT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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JIuct cormacoBanus k qoxkymenty Ne 30 ot 17.10.2023
WNuunmatop cornacoanus: @aiipymmna ['.I'. Tupexrop
CornacoBanue uaunmupoBano: 17.10.2023 12:55

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 ®aiipymmna I'.T'. 17.10.2023 - 12:55
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