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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B GI'OC OO0, a takxke Ha ocHOBe (enepanbHON paboueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl Y4eOHOIro
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOl cTpaTeruu
oOy4eHHs, BOCIHMTAHMS M PA3BUTHS OOYUYAIOIIMXCA CpEACTBAMHU Y4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHHe,
IpeIyCMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszeraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMNPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyeMYIO
MOCJICIOBATEIbHOCTh M3YYCHHUSI XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anyu TpedoBaHUI K pe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30oBaHus, a TaKKe TPEOOBAHMI K
pe3ynbTaTaM OOydYeHHMs] XMMHUM Ha YpOBHE ILieJiel HM3y4eHHs MpeaMera |
OCHOBHBIX BHUJIOB Y4€OHO-ITO3HABATEIILHON JAESITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO y4€OHOTO COJICPIKAHMUS.

3HaHWE XWUMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poJib UrparoT HopMUpyEMbIe XUMHUEH MPEICTABICHUS O B3aUMOTNPEBPALIEHUIX
SHEPTrUud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEIICHUs II00aTbHbIX
po0JieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaju3ali  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (YyHKIMOHATHHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO()ECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IUIsJla HA EIUHCTBO TPUPOABI U  YEIIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
oOydJaronmxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUECHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHATUH XUMHHU, OCHOB

[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 65 ot 29.08.2024. VcnonHutens: BaduHa IM.K. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 2 n3 45. CtpaHnua cosgana: 15.11.2024 13:17 =¥ TATAPCTAH



HEOPraHMYECKOM XUMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHATHI
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIaIbIBACTCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 7JJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHSATHU O
XuMHu4Yeckor peaknuu. OO 3T CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHBI II0
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 dJIEKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBIIOJHASA (PYHKIUM OOBIACHCHUS W
MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MMPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPECTABICHUS O XUMUYECKOM COCTABJISAIONIEH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM MpUpPOJbl, IIEHHOCTHOTO OTHOIICHHS K HAay4YHOMY 3HAHUIO U
METOJIaM TIO3HaHUA B Hayke. M3ydeHHe XUMHUHU MPOUCXOIUT C MPHUBICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PuU3UKA. 7 KIaccy.

[Ipy wm3ydeHMH XWUMHUHA TPOUCXOAUT (POPMHUPOBAHHUE 3HAHMK OCHOB
XUMHUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM
JESTEILHOCTH 4Y€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYpHI.
3amaya y4eOHOTro mpeaMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XMMUYECKUX
3HAHUM — BaXKHEUIUX (HAKTOB, TMOHATUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHHUM, JIOCTYIHBIX OOO0OIICHHIT MHUPOBO33PEHUYECKOIO XapaKTepa, sS3bIKa
HayKH, B IPUOOIICHUH K HAYYHBIM METOJIaM TTO3HAHUS IIPU U3yUYCHUH BEICCTB
U XUMHYECKUX peakiuii, B GOPMUPOBAHUH U Pa3BUTHH ITO3HABATEIbHBIX YMEHUM
U UX MPUMEHEHUU B Yy4eOHO-IO3HABAaTEIbHOW W Y4eOHO-HCCIIeT0BATEIbCKOM
JEATEeIIbHOCTH, OCBOCHHWU IpaBHUJI OE€30IACHOTO OOpAIlCHHS C BEIIeCTBAMH B
MTOBCEIHEBHOM KU3HMU.

[Tpy n3yyeHnn XuMHUK Ha YPOBHE OCHOBHOT'O 00IIIET0 0Opa3oBaHUs BaXKHOE
3HaYCHUE MTPUOOPEN TaKue IeJH, KaK:

— (GOpMHUPOBAHNE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIHHOMY MPUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KU3HU;

— HampaBJIEHHOCTh OOyYeHHMs] Ha CHCTEMaTU4YeCKOoe MpHOOIIeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  of0ecriedyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB AEATEIbHOCTH;

— ¢QopmupoBanue o00meH (QYHKIIMOHATLHON H €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHUCIE€ YMEHUM OOBICHATH U OLIEHUBATH SIBJICHUS
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OKPY’KaloIlero MUpa, UCTOJIb3ysl 3HAHUS U OMBIT, MTOJIYYEHHBIC MPU U3YUECHUU
XUMUH, TPUMEHSATh UX MPH PEIIeHWH TpoOJieM B IOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOydYarONIUXCSd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBhS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY PO IS M HAIIPaBJIESHHOCTH JadbHEHIIero
00yueHus.

OOGimiee yucia0 4YacoB, OTBEAEHHBIX JUISl WM3YYCHHS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemecTtBa. duU3nNUecKUe CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [IoHATHE O MeTOAAaX MO3HAHUSA B XMMHUH. YHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHEHUU.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJINYECTBA, MAacChl M YHUCIIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacu€Tel 10
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

dusnyeckue M XUMHAYECKHE SABJCHUS. XUMHUUYECKAs peakuus U e€
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMUYECKOM MMOCYy10H, MpaBuiiaMu paboThI B Ja00OpaTOpUu U
npuémamu oOpaleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YyUEHUE U OTIHCAHUE
(du3nUecKuX CBOMCTB 00pa3llOB HEOPraHUYECKUX BEIIECTB, HaOII0/IeHNE
¢dusnueckux (IJIaBleHWE BOCKa, TasHUE JIbJa, PACTHUpPAaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCAIIUS BOJbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCTIOTOMN) SIBICHUH, HAOII0ICHHE
Y ONKMCAaHUE MPU3HAKOB MPOTEKAaHUS XUMUYECKUX Peaklnil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUIA
meau (II) mpu HarpeBaHuu, B3aMMOJCHCTBHUE KeJie3a C PACTBOPOM COJIM MEIH
(IT), wuzyueHue cmocoOOB pa3jielieHus CMeced: C TOMOIIbI0 MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHWE, AUCTHLIAIMUSA, XpomaTtorpadwus, IPOBEICHUE
OUYMCTKH MOBApEHHOMW COJIU, HAOIIOJICHUE U ONMCAHKUE PE3YIbTATOB MIPOBEICHHUS
ONbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JAaHHUE MOJIEIIeH
MOJIEKY (ILIapOCTEP>KHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmecs razos. CocrtaB Bo3ayxa. Kucinopon — anemeHT u npocroe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Gpu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcuapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIy4eHHUsS] KUCIOpoAa B JTa0OpaTOpuM W MPOMBIIUICHHOCTH. KpyroBopot
KHciopoja B mpupoze. O30H — ajuioTporHas MoAuGUKaIHs KACIOpoaa.

TernoBoit d3pPexT XUMUYECKON peakiuu, TEPMOXUMHUUYECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peaKIuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpoctoe BemecTBO. Haxoxnenue Bomoponma B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nosydeHus. Kuciorsl u coiiu.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HacepiieHHble 1 HEHAChIIEHHBIE PACTBOPBL. PacTBOpUMOCTH BEIECTB B BOJIE.
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MaccoBass 1101 BEHIECTBA B PACTBOpPE. XHUMHUYECKHE CBOMCTBA BOJIBIL.
OcHoBanus1. Posib pacTBOPOB B IPUPOJE U B KU3HU YeToBeKka. KpyroBopot BObI
B [IpUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coequnenuit. Oxcunpl. Kinaccudukarms
OKCHJIOB:  cojieoOpasyromide (OCHOBHbBIC, KHUCIOTHBbIC, amM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3nueckue W XHUMHUUYECKHE
CBOKCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHU. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaot. @usndeckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTHM MeTaiioB H. H. bekerona.
[Tony4yeHne KUCIOT.

Conu. Homenknatypa coneil. ®uznueckue 1 XUMUYECKUE CBOMCTBA COJIEH.
[Tomydyenue coiei.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUS KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHue, pacro3HaBaHWE W HW3Y4YEHUE CBOMCTB KHCIOpPOJa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIEHUs TOpeHusl (MoxKapa), 03HAKOMJICHHE ¢ 00pa3iiaMu
OKCHJIOB M OIMCAHHE UX CBOMCTB, MOJIyYCHHE, COOMpaHME, PACIO3HABAHUE U
U3y4YeHHE CBOMCTB BOIOPO/Ia (TOpEeHUE), B3aUMOACHCTBUE BOJOPOa C OKCUIIOM
meaun  (II) (BO3MOXXKHO HCHOJIB30BaHUE BUACOMATEPUATIOB), HAOIOACHUE
o0pa3lloB BEHIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEM
pacTBOPEHHUsI BELIECTB C PA3IMYHOM PACTBOPHUMOCTBIO, IPUTOTOBIICHUE
pAacTBOPOB C ONPEICIEHHOW MAacCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETa/ulaMud (HaTpUeM U KajbliMeM) (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPHANIOB), UCCIEAOBaHIE 00pa3IlOB HEOPTAaHUYECKUX
BEIIECTB PA3IMYHbIX KJIACCOB, HAOII0/IEHNE N3MEHEHHSI OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT M Ieloue, uzydeHue B3aumojencteust okcuaa menu (II) ¢
pPAacTBOPOM CEPHOW KHCJIOThI, KUCJIOT C METAJUIAMHU, PEAKIIMKA HEUTpalh3aluu,
IIOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHUE OJHOTO METajula APYrUM
U3 PacTBOpPA COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7ay 110 TeMe «BaxHeumme
KJIACChl HEOPTAHUYECKUX COCIUHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHTOoB JI. . MenneneeBa. CtpoeHue aromMoB. XUMH4YeCKasi CBSI3b.
OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[TepBble TOMBITKH KiIacCU(pUKAIIMN XUMHYECKUX 3JIeMEHTOB. [loHsTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckuit 3akoH. [leproandeckas cucteMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTrkomepuogHass W JIMHHONEPUOAHAS (HOPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
[lepuonsl u rpynnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
[IEPHUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHune AIEKTPOHHBIX 000JI09EeK aTOMOB IEPBBIX 20 XUMHYECKUX DJIEMCHTOB
[Tepuonnueckoit cucremsl . 1. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA I10 €ro noJjoxeHuto B Ilepuonnueckon cucreme J[. . Menneneesa.
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3aKOHOMEPHOCTH WM3MEHEHHS paJnuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rpynIiaM 1 NEPUOIaM.

3nauenne Ilepuoauueckoro 3akoHa u IlepuoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyku U npaktuku. [. 1. MenneneeB —
YUYEHBIN Y TPAXKIAHUH.

Xumudeckass cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX A1EMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

U3y4eHHEe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropenue, peakiu pazoKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYIIECTBJISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATHUHI, TaK ¥ MOHATUMN, SIBJISIIOIIMXCS CUCTEMHBIMU JJ1s1 OTJETBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61Me eCTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TCOPH,
3aKOH, aHaJu3, CHHTE3, KiIacCU(UKaALMs, IEePUOIUIHOCTh, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aTroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbI, PAIMOAKTUBHOCTD, MOJICKYJIA, SJICKTPUYECKUMN 3apsijl, BEIIECTBO, TENO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, ((U3NUYECKUE BETUINHBI, CIMHHIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/1bI, COMHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYECKasl peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOAOB, Kalvsl, KaJblUs M HUX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEIIETOK, 3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT TUMA KPUCTALIMYECKOU PEHIETKH
U BUJIa XUMHYECKOM CBS3H.

Knaccudukanys u HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB. X UMHUECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjaccaM HEOPTraHUYECKUX
COCJIMHEHUM, TeHeTUYECKasl CBsI3b HEOPraHUYECKUX BEIIECTB.

Kiaccudukanuss XMMUYECKUX PEAKIWHA M0 Pa3IMYHBIM IIPU3HAKaM (T10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
110 U3MCHEHHUIO CTETICHEH OKHCIICHHS] XUMHYECKUX JJIEMEHTOB, TI0O 00OPaTUMOCTH,
0 YYacTUIO Karajiu3aTopa). OIK30- U  DHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTH xMMHuUYeckou peaknuu. [ToHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMHUCCKUX peakiuaX. [IoHATHEe 0 TOMOTC€HHBIX U T€TEPOreHHBIX
peakuusax. Ilonstue o karanmse. IloHATHME O XHWMHYECKOM pPaBHOBECHH.
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@akTOophl, BIHUSAIOIIAE HA CKOPOCTh XUMHUYECKON PEAaKIUU U TOJIOKEHUE
XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  IUCCOUMALMHU.  OJJNEKTPOJIUTBI U
HEANEKTPONIUThl. KaTnoHbl, aHMOHBI. MexXaHu3M AUCCOIMALMA BEHIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW cBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YClOBHS NPOTEKAHHUS PEAKIUHd HOHHOTO
oOMeHa, TOJIHbIE U COKpalléHHbIE HOHHbIE YpaBHEHHs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPECTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakini Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CJIOKHBIX BEIIECTB
(xJmopua HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKInu
OT BO3JCHCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEAOBAHHE DIIEKTPOIMPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLUMUALMUA KHUCIOT, LIEI0YEed U COJIeU
(BO3MOXHO HCIIOJIb30BAaHUE BHUACO MATEPHAIIOB), TMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKK TPOTEKAHUs pPEaKIUid HOHHOro OOMeHa
(oOpazoBanue ocajika, BBIJICJICHHE Ta3a, oOpa3oBaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX pEaKIUU
(ropenue, peakiuu pa3aoKeHUsl, COSIMHEHNS ), pACIIO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKIUMd Ha HOHBI, pEIICHUE
JKCIIEpUMEHTAJIBHBIX 33/1a4.

HemeraJibl M HX COeIMHEHUSA

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u GU3n4IecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozEeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJIo4aMu). XJIOPOBOIAOPO.
CossiHasg KUCIOTa, XMMAYECKUE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHU3M 4YesloBeKa. BakHeuine XJIopuabl U UX
HaXO0XICHHE B IIPUPOLE.

O6mras xapakrepucTika eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHn okucieHus. CTpoeHne u Gu3nuecKre CBOWCTBA
IPOCTHIX BEHIECTB — KHUCIOpOAa U Cepbl. AJUJIOTPOMHBIC MOIUMUKAIIUU
KUCJIopoAa U cepbl. XUMUYECKue cBoiicTBa cepbl. CepoBOIOpPOJ, CTPOCHHE,
¢usnueckne W XxuMmuueckue cBoWcTBa. OKCHUIBI CEpbl KaK MPEACTaBUTENN
KHUCJIOTHBIX OKCHJIOB. CepHasi KuCIoTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmue Kak MmpefcTaBUTENsS Kacca KUCIOT U crenu@uieckue). XUMHUIECKUe
pEeaKIny, JIKAIMe B OCHOBE MPOMBIIUIEHHOTO CMOC00a TMONYyYeHHUS! CEpHOMN
KucHoThl. [IpuMeHenue cepHoit KUCiaoThl. CoJIM CEPHOM KUCIOTHI, KAYECTBEHHAS
peakiusi Ha cynbdaT-uoH. HaxoxmeHune cepbl U €€ COCNUHEHU B MPHUPO/IE.
XUMHAUYECKOE 3arpsi3HEHHE OKPYXKAIOUIEM Cpelbl COCIUHEHUSIMU  CEpbI
(KUCTIOTHBIE JTOKIU, 3arps3HEHUE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHUS.

O6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paClpOCTPAHEHUE B PUPOJIE,
¢usnyeckue u xumMmuyeckue cporicta. KpyroBopot azora B mpupone. AMMHAK,
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ero (pu3nN4YecKue U XUMHYCCKHC CBOKCTBA, IOJTydeHHE M npuMeHeHne. Comn
aMMOHUSI, X (PU3MICCKUE M XUMUYECKHE CBOICTBA, NprMeHeHne. KadecTBeHHast
peakiysi Ha UOHBI aMMOHUS. A30THAasi KUCIOTa, €€ MOoJIyueHue, (GU3nYecKue u
XUMHUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Kacca KHUCIOT U
cnenuduueckue). Vcnoab30oBaHME HUTPATOB U COJEM aMMOHHUSI B KadecTBe
MUHEPAIbHBIX YyNOOpeHuid. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH Cpelbl
COCIMHEHUSIMU a30Ta (KHUCIIOTHBIE O/, 3arpsS3HEHUE BO3/yXa, MOYBBI U
Bos10EMOB). Docdop, amnorporHble Mogudukanuu ¢ocdopa, PU3MIECKUE U
xumuyeckue cpoiictBa. Okcun dpocdopa (V) u hochopnas kuciora, hGusndeckue
U XUMHUYECKHE CBOWCTBA, moiydeHue. McnonbpzoBanue ¢gocdartoB B KauecTBe
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepuctuka nemMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIE CTEMEHU OKHUCJIEHUS. YTIEpoJl, aUIOTPOIHBIC
MOJU(UKALIUKA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3MYECKUEe U XUMUUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojie. OKCUbI yriaepoa, ux
¢u3nueckue W XWMHUYECKHE CBOMCTBA, JIEWCTBHE HA >KUBBIE OPraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a rio0ambHOTO NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
s dexT. YronbHas KUCIOTa U €€ COMU, NX (U3NUECKUE U XUMUYECKUE CBOICTBA,
nojiyueHrue u TmpumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIICHHOCTU U CEILCKOM
XO35HCTBE.

[lepBoHavasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX YTiiepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ATaHOJI, TJIUIIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HCTOYHHUKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN Ta3, HeTh), TPOIYKTHI UX MepepadoTKu (OCH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJHU B KU3HU UeJloBeKka. MaTepuaibHOE €IUHCTBO
OpraHUYECKUX M HEOPTAaHUUYECKUX COCTUHECHHM.

Kpemunuii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJIYyUYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpeMuus (IV) u kpemuaneBoit kucnore. CHIIMKATBI, KX UCTIOIB30BAHNUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

u3y4eHue 00pasioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
IIPOBEJICHUE KAYECTBEHHBIX pPEaKIMid Ha XJOPUI-UOHBI M HAOJIIOJCHUE
MIPU3HAKOB UX MPOTEKAHMS, OTBITHI, OTPAKAIONINE (PU3NMUECKHE U XUMHUYECCKUE
CBOWCTBA TaJOTCHOB M WX COCIUHCHWA (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAIOB), O3HAKOMJICHHE € 00pasuamu XJIOPUIOB (raoreHHIOoB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HAONIOJCHHWE TMpoliecca OOyTIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBIICHHONW CEPHOM  KHCIOTBHI, TPOBEIACHUE
KaueCTBCHHOW peakiuu Ha CcynbhaT-uoH W HaOMIOIeHWe TMpu3HaKa e&
MIPOTEKAHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBAMHU a30Ta, ochopa u ux
COCNMHEHUM (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U (POCPOPHBIX yIOOPEHMIA, TTOyICHHE, COOMpaHKE, PacTIO3HABAHUE U
M3y4YeHUE CBONCTB aMMMAaKa, IPOBEICHHE KAYECTBEHHBIX DPEaKIUi Ha HOH
aMMoHMA U QochaT-uOH W HU3yYEHHUE TPU3HAKOB UX MPOTEKaHUS,
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B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTAUIUUYECKUX
pemérok anMasa, rpadurta, QyaepeHa, 03HaKOMJICHHE C IPOIIECCOM aJICOPOITUU
PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOIrasa,
oJTydeHue, CoOupaHue, pacro3HaBaHue U U3yYeHHEe CBOMCTB YIJICKUCIIOTO rasa,
IIPOBEJICHNE KAUYECTBEHHBIX PeaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUCHUE
MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHME C NPOAYKIHUEH CUIMKATHOU
MPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxkHenime
HEMETAJIJIbl U UX COCTUHECHUS.

MeTa/uibl 4 UX COCAMHEHMSI

OO6miass XapakTepUCTUKAa XUMHUYECKHX DOJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproinueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTa/uioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DICKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. PU3MYECKME W XUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUsS MeTauioB. [loHSATHE O KOPpO3WMH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[IlemouyHbIle MeTAILIBL: T10JI0)KEHUE B [Ieproinyeckor cCuCTEME XUMUYECKUX
anemeHTOB [l. 1. MenmeneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B MIPUPOJIE.
duznvecKre U XUMHUYECKHUE CBOMCTBA (Ha MpuUMepe HaTpus U Kajus). OKCUIbI U
TUJIPOKCHUBI HATpus U Kanus. [IpuMeHeHHe MIEIOYHBIX METANIOB W HX
COCIMHCHUU.

[IlemoyHO3EMENBHBIE METAJUIBI MAarHuii W KAJIbLUHMHK: TIOJIO)KCHUE B
[lepuoanueckon cucteme xuMudeckux sneMeHToB 1. 1. MenaeneeBa, crpoenue
UX aTOMOB, HaxoxJaeHue B mpupoae. Pusnueckne U XUMHYECKHUE CBOMCTBA
MarHus ¥ Kajbllusd. BakHeWmme coeauHeHUs KalbIUs (OKCHA, THAPOKCH],
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHECHHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XUMHYECKHX
snemeHToB J[. WM. MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCH/JIa U TUJIPOKCHUJIA ATTFOMUHUS.

Keneso: nmonmoxenue B [leppoanyueckoi cCuCTeEME XUMHAYECKUX SJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHYECKHEe CcBoMCTBa kene3za. Okcuapl, THAPOKCHABI U conu keneza (1) u
xenesa (I1I), ux cocra, cBOWCTBA U MOTyYECHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOWCTBaAaMHU, HW3YyYECHHE PpE3yJbTATOB KOPPO3UHU METAUIOB  (BO3MOXKHO
HCIIOJBb30BAaHNE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJdblIUsl W HATpHUsl C BOJOM (BO3MOXXHO HCIIOJIb30BAaHHUE BHICOMATEPHUAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPHU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJe3a
(IT) u sxene3a (I11), mequ (II), HabmroeHME U OTTIMICAHHE TTPOIIECCOB OKPAIIIMBAHUS
IJIAMEHU HWOHAMHM HATpWsl, Kalus W Kbl (BO3MOXHO MCIIOJIb30BaHHUE
BHJICOMATEPHANIOB), HCCleAOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHIA
ATFOMUHUS U TUAPOKCHUJIA IIUHKA, PEIICHUE YKCITIEPUMEHTAIIBHBIX 3aJ]1a4 10 TEME
«BaxkHelme MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa
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BemecTBa 1 Marepuainbl B OBCEIHEBHOM KU3HU YelloBeka. be3omnacHoe
WCIIOJIb30BaHUE BEIICCTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKPY KaIoIIe cpebl (MpeneibHas J0myCcTUMas
KOHIICHTpaIus BemiecTs, nainee — [1/1K). Poib xumuu B perneHnn 3K010TnueCcKux
poOJieM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanuzanust MexnpeaMeTHBIX CBS3€H MpU M3YYCHUHW XUMUHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK U TIOHATUM, SBJISIONTUXCS CUCTEMHBIMH JIJIS OT/ICJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAY4YHbIN (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KIacCU(PUKALUS, NEPUOJUYHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PaTUOAKTUBHOCTb, MOJIEKYJA, SJICKTPUUYECKUN 3apsij, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi peméTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUILIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE MCKOIAeMblIe, TOTLIMBO, BOJAHBIC PECYPCHI.
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ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCA B XOJi¢ OOy4YeHHUS XMMHUU B €IMHCTBE yueOHOU U
BOCIIUTATENIBHOM  JEATENIBHOCTH B COOTBETCTBHUM C  TPaAWLHMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOITO3HAHUS, CAMOPA3BUTHSI U COIMATM3AIMN 00YYaIOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA H
pacIIMpEHNE OMbITA ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTH4YeCKOro BOCIMTAHUSA:

HEHHOCTHOIO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIell 0 TMepefoBbIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEOBATEIbCKON, TBOPUYECKOM W  JIPYruxX  BHJIAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JESATEIHHOCTH IPHU
BBITIOJIHEHUN Y4YEOHBIX, IMO3HABATENIBHBIX 3a/1a4, BBIOJHECHHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHMM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIITH B MPOIIECCE ITOM yUeOHOM NESITEIbHOCTH,
TOTOBHOCTH OILICHUBAaTh CBOE TOBEJAEHHWE U MOCTYNKH CBOUX TOBApHUIIEH C
MO3UILIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUIMA
MOCTYMKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MTPEACTABIICHHS O BEIIECTBE U XUMHYECKON pEAKINU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOJTHOMN CPEIION, O POJIM XMMHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTUBBI, HAMPABJICHHBIE HA MTOJTYYE€HHE HOBBIX 3HAHUM 10
XUMHH, HEOOXOUMBIC IS OOBSICHEHUS HAOIIOAACMbIX MPOIIECCOB U SBIICHUH,
MMO3HABATENIbHON, NHPOPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhl, B TOM UYHCIIE
HaBBIKOB CaMOCTOSTENIbHONH paboOThl ¢ Y4YEOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, MOCTYIHBIMU TEXHUYECKUMHU CpEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHS O0yUYEHUS B
JIaJIbHCUIIIEM;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 37I0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSTUE BPEAHBIX NPUBBIUEK (YMOTPEOJEHUS aJKOroJii, HAPKOTHUKOB,
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KypeHHs ), He0OXOIUMOCTH COOJTFOICHHUS TTPABHII O€30ITaCHOCTH ITPH 0OpaIleHun
C XMMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU,

5) Tpy10BOI0 BOCTIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuit M Tpyla pa3IudHOTO
ponaa, yBaXXE€HHUE K TPYIy U pe3ysibTaTaM TPYIO0BOH JIEATEIbHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIVMBUAYAJIbHOW  TPACKTOPUH MPOJOJDKEHHS O00pa30BaHUS C  y4E€TOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, ycremHol MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCcCHOHAIBHOM
cpene;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MUeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE€30MaCHOTO TMOBEJEHUS TpH paboTe C BEIIECTBAMH, a TaKXe B
CUTYaIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIOWIeW MPUPOTHON Ccpemoit, s
MOBBIIICHUS YPOBHSA 9JKOJIOTHYECKOM KYJIbTYpPbI, OCO3HAHHUS TJ00aIbHOTO
XapakTepa HKOJIOTMUECKUX MPOoOJIeM U ITyTel UX pelIeHus MOCPEICTBOM METOIOB
XUMUH, DKOJOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATbHCS UM B
MO03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIBHON MTPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMHpOBaHHS MHUPOBO33PEHUSI OOIIECHAYYHBIE TOHATUS (3aKOH, TEOpHs,
IPUHITUI, TUITOTE3a, PaKT, CUCTEMa, TPOIECC, SKCTIEPUMEHT U IPYTOE. ), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX U MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O IIEJIOCTHOM
HAy4YHOW  KapTUHE MHpa, ¢  YHUBEpPCAJbHbIE  Yy4eOHBbIE  JIEHCTBHUS
(Tmo3HaBaTEIBHEIE, KOMMYHUKATHUBHBIE, pEryJsITUBHBIC), KOTOpbIE
obecrieumBalOT  (OPMHUPOBAHHWE  TOTOBHOCTH K  CaMOCTOSTEIHBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU IEeATETLHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUH (BBIACISATH UX XapaKTEPHBIC
MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C IPYTUMH TOHSITHUSIMU), UCTIOJIb30BAThH
MOHATHUS JUTsl OOBSCHEHUS OTACIBHBIX (DaKTOB M SIBJICHHUH, BRIOUPATh OCHOBAHUS
1 KPUTEPHUH I KITaCCU(UKAIIUA XMMUYSCKHUX BEIISCTB U XUMUYSCKUX PEAKIIHUH,
yCTaHaBIMBATh MPUYWHHO-CJICICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMHU WU3yUYCHUS,
CTPOUTH JIOTHYECKHUE pacCyklIeHus (MHAYKTUBHBIC, JCAYKTHBHBIC, TIO
aQHAJIOTHH ), JISJIaTh BBIBOJIBI M 3aKTFOUCHUS,

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TpPeoOpa3oBbIBATh IMIUPOKO TMPUMEHSEMbIE B XHUMHH MOJICIbHbBIE
MIPEACTABJICHUS] — XUMHUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4IecKasi hopmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJIEIBHBIX MPECTABICHUHN BBISIBIISATH U XapaKTEPU30BaTh
CYIIIECTBCHHBIC TPU3HAKA H3YYaEMBIX OOBEKTOB — XHUMHYECKUX BEIIECTB M
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XUMUYECKUX PEAKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIECTBEHHBIE CBSI3M M MPOTUBOPEYMS B U3y4AEMBIX MPOLIECCAX U ABICHUSX.

Ba3oBble ucciieqoBareLCKHe 1eMCTBUSA:

YMEHHE UCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAdyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHre ONbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUEHMUYECKUX OSKCIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM MpoIecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IIEHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, aHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (hOPM IIPEICTABICHHUS, TOTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS JIMTEpaTypa XHUMHYECKOTO COJACp>KaHUSA, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTHUECKH OIEHHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;

yMEHUE MPUMEHSTh Pa3Iu4YHbIe METOJIBI U 3alPOChI TIPU MTOMCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIbHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJIB30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpOH AKTUBHOTO HCIIOJIb30BAaHUSA PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIHHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMaIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W aHAJU3UpPOBaTh B TMpolecce ydeOHOH U
UCCJIeI0BATEIHCKON IEATETbHOCTH HH(OPMAITUIO O BIUSHUH TPOMBIIIEHHOCTH,
CEJIbCKOI0 XO3SKCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH NMPUPOTHOU
cpensl.

KoMMyHuKAaTHBHBIC YHHMBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xo0J€ aAuaiora M (Wiau) IJUCKYCCHHU) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (GOpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh IMOJYYECHHBIE PpPE3yJNbTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M TMHCHBMEHHBIX TEKCTAaX; Je€JaTh IPE3CHTAIUIO
PE3YIBTATOB BBHIITOJIHEHUS] XUMUUYECKOTO IKCTIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA,
nabopaTopHON pabOThl MO HCCIEJOBAHUIO CBOMCTB BEIECTB, Yy4eOHOTO
IPOEKTA);

YMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOW M  HCCIIEIOBATEIIbCKON  JIEATEIbHOCTH IPU  PELICHUH
BO3HHKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuii (00CyXIeHus, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAHMHAITIS
COBMECTHBIX JCHUCTBUM, OIPEACICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryisiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONMPENENATh UEIU JIESITEIbHOCTH, MIJIaHUPOBAT,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanbosiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATENIbHBIX 337a4, CAMOCTOSITEIbHO COCTAaBJISITh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM
MOJTyYeHUST HOBBIX 3HAHWN 00 M3y4aeMbIX 00BEKTaX — BEMIECTBAX M PEAKIIMSIX,
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OIICHUBATh COOTBETCTBHUE MOJIYUYEHHOI'O pe3yibTaTa 3asBJICHHOMN 1I€JIH, YMEHUE
MCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, TPEJIaracMbl€ B YCJIOBHUM 3aJIaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO
COJICp)KaHMs, YCTAaHOBJIEHHOI'O JaHHOUM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIIUMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, crenuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpPETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kJiacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIINUXCS YMEHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHWYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(omHOpOHAS ¥ HEOJTHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
Y MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi JO0JIsI XMMHYECKOTO DJIEMEHTa B COCIMHEHUM, MOJSPHBIN
00BbEM, OKCHJI, KHCJIOTAa, OCHOBaHHUE, COJb, JJICKTPOOTPHUIIATEIIBHOCTD,
CTETICHb OKHCJICHHUS, XMMHUYECKas Peakius, KiacCu(UKAIUSI peaKIuii:
pPEAKLMM COCIMHEHUS, PEaKIUM PAa3JIOKCHUS, PEaKIMU 3aMEIICHUs,
peakIuy 00MeHa, 9K30- 1 IHA0TEPMHUUECKHE PEAKIINU, TETUIOBOM 3P HEKT
peaKkIuy, SO aToMa, JICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTalb,
pagdyc aroMa, XUMHMYECKas CBs3b, IOJSApHAs M HENoJsIpHas
KOBAJICHTHasl CBA3b, MOHHAs CBsI3b, MOH, KAaTHOH, AHWOH, PacTBOP,
MaccoBas J0Jis BerecTBa (IIPOIeHTHAs KOHIIEHTPAIKs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MPUMEHSATH 3TU TTOHSTHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIF30BAaTh XHWMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OIPEIEIATHh BAJICHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COSTUHCHHSX,
CTEIICHh  OKHCJICHHS DJIEMEHTOB B  OHHApHBIX  COCIUHCHHSIX,
MIPUHA/IJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCAUHEHHUM IO
dbopmynaMm, BHUJ XHUMHUYECKOM CBs3M (KOBAJICHTHAss W HWOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbIca [lepmommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MMOHUMAHHUE TMEPUOJUYECKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTrajpo;

e ONUCHIBATh U XapakTepusoBaTh TabIM4Hyr0 ¢dopmy Ilepuoamaeckoit
CHCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3jinyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nodounas nmoarpynna (b-rpymma)», mansie
1 OOJIBIIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpeneeBay C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACIIPEICIICHNUE UX 10 JICKTPOHHBIM CJIOSM);

e KJIacCH(PUIIMPOBATH  XUMHUYSCKHE  DJIEMECHTBHI,  HEOPTraHHYCCKHC
BEIIIECTBA, XUMHUECKHE PEAKIIUHU (110 YUCIY U COCTaBY YYACTBYIOIIHNX B
PEaKIMK BEIIECTB, M0 TETUIOBOMY 3P deKTy);
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e XapaKkTepHu30BaTh (OMHUCHIBATh) OOINE XUMUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXJas  ONUCAHHE  MpPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINA;

e TIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSX;

e BBIUHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »dJIeMeHTa 1o Qopmyiie
COEAMHEHNs, MAaCcCOBYIO JIOJIO BEIIECTBA B pacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

e TIMPUMEHATb OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NESITENBHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMAaTU3aIUIo,
KJIacCU(UKAIMIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3ed — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMMHUYECKHX pPEaKIHil, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN);

e CIEIOBAaTh TMpaBWJIAM TMOJIb30BaHUS XMUMHUYECKOW MOCYIOH U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKXKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO
ra3oo00pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
PAaCTBOPOB C ONPEECIEHHON MAaCCOBOM JI0JIEU PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBAaTh W NPOBOJUTH XUMHYECKHE  SKCHEPUMEHTHI IO
paclo3HaBaHWIO pAcCTBOPOB IIEJIOYEH ©  KHUCIOT C I[OMOIIBIO
UHIMKATOPOB (JTakMyc, peHoTanenH, MeTUIOpaHX U JIpyTue).

K konmy oOydeHuss B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMCHHIL!

e PpACKpBIBATh CMBICII OCHOBHBIX XHMHWYECKHUX IOHATHI: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PEaKIIMsl, XUMUIECKasi CBA3b, TEMIIOBOU d(PeKT
peakiMu, MOJIb, MOJIAPHBIM  00BEM, pacTBOp, DJIEKTPOJHUTHI,
HE3JIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, aMOOTEPHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, HIOHHAS,
METAJUIMYECKAsi), KPUCTAJUIMYECKas peleETKa, KOPpO3usi METaJlIOB,
CIUJIaBbl, CKOPOCTh XHWMHYECKOM pEaKIuu, MNPEeIeIbHO JOMyCTHUMAas
koHuentpamua [ [/IK BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUU U
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUM BELIECTB U X MPEBPAILICHUIA;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBlIeHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIU;

e OMNpPEIENATHh BAJICHTHOCTh U CTEIIEHb OKUCIICHHS] XUMUUYECKUX AJIEMEHTOB
B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmysiaM, BHJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METaUIM4ecKas) B HEOPTraHUYECKUX
COCIMHEHMUSIX, 3apsi]] MOHA 110 XUMHYECKOU (popmyIie, XapakTep Cpebl B
BOJTHBIX pacTBopax HEOPTaHUYECKUX COEMHEHU, THUTI
KPUCTAJUIMYECKOUN PelIETKU KOHKPETHOTO BEIIECTBA;
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e packpsiBaTh cMmbIci Ilepuommueckoro 3akona [[. M. MenpaeneeBa u
JEMOHCTPHUPOBATh €ro IOHMMAHMUE: OIMCHIBATh W XapaKTEPU30BaTh
TabauuyHyro Gopmy Ileproauueckoit CHCTEMbl XUMUYECKUX JIEMEHTOB:
paznyaTh MOHATHUS «TJIaBHas moArpynna (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME TEPHOJABI, COOTHOCUTH
0003HaUYeHHUsA, KOTOPbIE HMEIOTCS B TMEPUOJUYECKOW TabmuIEe, C
YUCJIOBBIMH  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripesiefieHe HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 2JIEMEHTOB M UX COCAMHEHUN B
npezenax MajbiX IIEPUOJIOB U IIIaBHBIX MOJATPYIII C YIETOM CTPOSHUS UX
aTOMOB;

e KJacCUPUIMPOBATH  XUMHUYECKHE  DJIEMEHTBhI,  HEOPTaHHYECKHE
BEILIECTBA, XUMUUYECKHE peaKIuu (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEeIIeCTB, M0 TEIJIOBOMY 3(¢eKTy, Mo M3MEHECHHIO CTEeIeHeH
OKHCJICHUS] XUMHUYCCKHUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHUCHIBATh) OOIIHE M CIEHU(PUUSCKUE XUMHUECCKUE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEPKAas OIHCAHUE
IpuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUA;

e COCTaBJISITb YPaBHEHHUS DJICKTPOIUTHUYECKOM JUCCOLMAIUM KHUCIIOT,
IIEJI0YEH M COJICH, TOJIHbIE W COKpAIIEHHbIC YPaBHEHUS PEAKIMI
HOHHOTO  OOMEHa, YpaBHEHHUS  PEAKIUM,  MOATBEPKIAFOITUX
CYIIECTBOBAHME TCHETUUYECKOW CBSI3M MEXJY BEIIECTBAMHU Pa3IMUHbBIX
KJIACCOB;

e PACKPBIBATh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIIBPHBIX PEAKIIHMA
MIOCPEJICTBOM COCTaBJICHUSI DJICKTPOHHOT'O OaJlaHca THX PeaKIuii;

e IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMS,
BO3MOYKHOCTH MPOTEKAHUS XUMHUYCCKHX TPEBpAICHUN B Pa3IMYHBIX
YCIOBUSIX;

e BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO JJIEMEHTa 10 (dopMmyIie
COCJIMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B PACTBOpPE, IMPOBOJAUTH
PacU€Thl MO YPABHEHUIO XUMUYECKON peaKInu;

e coOMOAaTh TMpaBUia  TOJH30BAHUS  XUMHUYECKOM TMOCYyIOH W
nabopaTOpHBIM 000pYy/IOBaHUEM, a TakXKe TpaBWia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU MO BBIIOJIHEHUIO
Ja00PATOPHBIX XWMHYECKHUX OIBITOB I10 IOJYYSCHHUIO M COOHMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIECKUCIIOTO Ta3a);

e TIPOBOJUTH pPEaKIMHU, TMOATBEPKIAIOIINE KA4ueCTBEHHBIH COCTaB
Pa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MMYTEM XJIOPU/I-, OPOMH/I-
, noaua-, kapooHat-, pocdar-, cunukar-, cyabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PAacTBOpaxX HEOPTaHUYECKUX BEIIIECTB;

e TIPUMEHATH OCHOBHBIC OIEPAllMM MBICIUTEIBHON JEATCIBHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHCTeMaTH3aIHIo,
BBISIBJICHUE TTPUYMHHO-CJICICTBEHHBIX CBSA3EH — JJI U3yYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTECTBEHHO-HAYYHbIE METOIbI
MTO3HAHUS — HAONIOJCHNE, 3MEpPEHUEe, MOJACIMPOBAHUE, IKCIICPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHnoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoTbI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATUSA
XuMHsT — BaKHas
L1 00J1acTh €CTECTBO3HAHUS s . 5 bubmmoreka [JOK
' U [IPAKTHYECKON https://m.edsoo.ru/7f41837¢
JEeSATEIbHOCTH YeJIOBEKa
12 BemecTBa 1 xuMuueckue 5 { ! bu6mmoreka [IOK
' peakuuun https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIECTB
21 Bonopon. Ilonarue o g 0 ! bubnnorexka [JOK
' KHUCIIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢c
27 Boznyx. Kucnopon. 6 0 1 bubnuotexa [JOK
' [TonsiTne 06 okcumax https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. . { { bubnuorexa [IOK
' [MousiTie 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OcCHOBHBIE KJIacChl
2.4 HEOPTaHUYIECKHAX 11 1 1 bubmmorexa [TOK
) p . https://m.edsoo.ru/7f41837¢c
COCTMHECHU I
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Hroro no pazneny

30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummniyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema

3.1 XUMHUYECKHUX DJIIEMEHTOB 7 bubmnorexa LIOK
’ https://m.edsoo.ru/7f41837¢
. . Menneneena.
CrpoeHue aToma
XHUMHUYECKast CBA3b.
39 OKuCIUTEITbHO- g bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.edsoo.ru/7f41837¢
peakiuu
TToro 1o pasien 15 bu6mmoreka [IOK
pasiery https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KVIACC

XUMHUYCCKUX 3JICMCHTOB

HaumeHoBanue KosnuuyectBo 1yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmbl padoThI padoTshI
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
[ToBTOpEeHUE 1
L1 yriyOsieHue 3HaHU’ s ) 0 bubmmoreka [IOK
' OCHOBHBIX Pa3JeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTU 4 1 0 bubnmnorexa [IOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUi
DNeKTpoIUTHUYECKAast
13 JIACCOIIHAITHS. g { 1 bubmuorexa [JOK
’ XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OOw1ast XxapaKTepUCTHKA
2.1 XI/H\I/IIII/I%CKEX 3J1:MeHTOB 4 0 1 bubnuorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO011ast XapakTePUCTHUKA bubnuoreka IIOK
22 DAKTED 6 0 0 1

https://m.edsoo.ru/7f41a636
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VIA-rpynnst. Cepa u eé
COCJIMHCHHS
OOm1ast xapaKTepUCTHKA
)3 XUMHUYECKUX DJIEMEHTORB - bubmuorexa [JOK
' VA-rpynisl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX cCoeqMHCHUS
OOm1ast xapaKTepUCTHKA
XUMHUYCECKHUX DJIEMEHTOB Eu6 1IOK
noIMoTeKa
2.4 IVA- %
rp}:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
KPEMHUH B UX
COCIMHCHHS
Hroro no pazneny 25
Pa3nen 3. MeTasiibl 4 MX COeIMHEHUS
31 O6mue cBoiicTBa 4 bubnuotexa [JOK
' METAJIIOB https://m.edsoo.ru/7f41a636
39 Baxkneiinie meTaiibl U 16 bu6mmoreka [IOK
' UX COEOUHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Paznen 4. Xumus u okpykaiomas cpeaa
41 BemectBa u marepuassl B 3 bu6mmoreka [JOK
' JKU3HU 4EJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorera [JOK
PBHOS B https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
N Kosun4yecTBo 4acos JJIeKTPOHHbIE
n ara uuppoBbIe
Tema ypoka KounTtpoJbHbie IIpakTuyeckue A p
/ Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypcsbl
[Tpenmer xumuu. Ponps Xxumuu B bubnuoreka [IOK
1 JKU3HM yeioBeka. Tema u 1 0 0 03.09.2024 https://m.edsoo.ru/ff0d21
BCIIICCTBA Oc
[TonsiTve 0 MeTOIaX MO3HAHUS B bubmmorexa [JOK
2 1 0 0 05.09.2024 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTuueckas padorta Ne 1
«[IpaBuna paboTsl B 1abopaTopuu bubmorexa [IOK
3 . 1 0 1 10.09.2024 https://m.edsoo.ru/ff0d23
U Ipu€MBI 0OpalleHus ¢ de
1a60paTOPHBIM 000PYTOBAHUEM) o
YucThle BelecTBa U CMecH bubmorexa HOK
4 . 1 0 0 12.09.2024 https://m.edsoo.ru/ff0d26
Crioco0b! pa3ieneHus cMecen e
[TpakTuyeckas padora Ne 2 bubnnoreka [JOK
5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 17.09.2024 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPEHHOM COJN)» c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 20.09.2024 https://m.edsoo.ru/ff0d2a
6¢
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XuUMHUYECKHUe FJIEMEHTHI. 3HAKH bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX 24.09.2024 https://m.edsoo.ru/ff0d2b
JJIEMEHTOB e8
bubmuorexa [JOK
[IpocThie U CIIOXKHBIC BEIIECTBA 26.09.2024 https://m.edsoo.ru/ff0d2a
6¢c
bubmuoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHHUE 01.10.2024 https://m.edsoo.ru/ff0d2d
50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUYecKas hopmyia bubmorexa HOK
' pMyJa. 03.10.2024 https://m.edsoo.ru/ff0d2e
BanenTHocth aTOMOB 2o
XUMHYECKHX DJIEMEHTOB o
OTHOcuTeNnbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTeNbHASI MOJIEKYJISIPHAS 08.10.2024 https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 10511 XMMHYECKOTO bubmorexa [TOK
10.10.2024 https://m.edsoo.ru/ff0d35
AJIEMEHTA B COEMHEHUH 0c
KonuuectBo BemecTra. MoJib bubmorexa [TOK
’ ’ 15.10.2024 https://m.edsoo.ru/ff0d52
Momnspnas macca
30
du3nyecknue 1 XUMAYECKHE bubmorexa LIOK
17.10.2024 https://m.edsoo.ru/ff0d37
SBJICHHS. XUMUYECKask PEaKIIHst fa
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https://m.edsoo.ru/ff0d37fa

[Tpu3Haky U yCIOBHS MPOTCKAHMS bubmotexa [OK

P Y . P 22.10.2024 https://m.edsoo.ru/ff0d3a
XUMHUYECKHX PEAKIIHIA 16
3aKoH COXpaHEHUsI MaCChl bubnunoreka [JOK
BEIIIECTB. XUMHUYCCKHIE 24.10.2024 https://m.edsoo.ru/ff0d3b
YpaBHEHMUS 88
Brraucienust konuuecTBa, MacChl bubmuorexa [JOK
BELIECTBA [10 YPaBHEHUSIM 07.11.2024 https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKInii 08
Knaccudukanus XuMHUIESCKUX

eakuui (coeAMHEeHUs bubmorexa HOK
peakil 4 ’ 12.11.2024 https://m.edsoo.ru/ff0d3f
pa3IoKeHUs, 3aMEIICHHUS, 24
oOMeHa) 34
M. B. JIOMOHOCOB — y4€HBIii- bubnmnoreka [JOK
sHIMKIoneAUCT. O000IIeHHE U 14.11.2024 https://m.edsoo.ru/ff0d40
cHUCTEMATH3ALMs 3HAHUIMA c4
Konrtponsnas padora Nel o teme bubnnorexka [JOK
«BemecTBa 1 XUMHUYECKHE 19.11.2024 https://m.edsoo.ru/ff0d42
peaxkum» 90
Bo3nyx — cmecsk razos. Cocrtas bu6mmoreka [IOK
Bo3ayxa. Kucimopon — aneMeHT u 21.11.2024 https://m.edsoo.ru/ff0d44
npoctoe BemiectBo. O30H 8e
Crioco0bI MOTy4eHUs KHCIopo/ia
T — bubnmuotexa [JOK

patop 26.11.2024 | https:/m.edsoo.ru/ff0d49

MPOMBINUICHHOCTH. [IpumMeHeHune T
KHCIIOPOJIa o
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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/ff0d497a
https://m.edsoo.ru/ff0d497a

Ddu3znyecKrue U XUMHUYECKUE
CBOMCTBA KHCJIOpOJia (peaKkuu bubmmorexa [TOK
p P 28.11.2024 https://m.edsoo.ru/ff0d46
okucneHus, ropenue). [lonsrue 14
00 okcugax —
TennoBoit 3¢ hexkT XuMuIecKoi
peaKkuuu, MOHATHE O bubnnoreka [HOK
TEPMOXHMHYECKOM YPaBHEHUH, 03.12.2024 https://m.edsoo.ru/ff0d47
9K30- M SHJOTCPMHYCCKHUX 90
peaKImsIX
TormuBo (He(Th, YrOiIb U METaH). bubnmnoreka [JOK
3arpsi3HEHUE BO3]lyXa, CHOCOOBI 05.12.2024 https://m.edsoo.ru/ffod4c
€ro MpeAoTBPALICHUS 4a
[IpakTrueckast padora Ne 3 o
teme «Ilomydyenue u coOupanue bubmmorexa [TOK
i p 10.12.2024 https://m.edsoo.ru/ff0d4a
KHUCTIOPO/1a, U3yUYEHUE €T o
CBOMCTB)» o
Bonopon — anemeHT u mpocTtoe bubmotexa LIOK
BelecTBo. Haxoxxaenue B 12.12.2024 https://m.edsoo.ru/ff0d4d
IPHUPOJIE do
du3nyeckrue U XUMUIECKHE bu6mmoreka [JOK
cBoiicTBa BojopoJa. [Ipumenenue 17.12.2024 https://m.edsoo.ru/ff0d4d
BOJIOpO/Ia do
bu6mmorexa [IOK
IlonsATHE O KMCIOTaX U COIIIX 19.12.2024 https://m.edsoo.ru/ff0d50
d2
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CriocoOBbl OJYyYEHHS BOIOPOa B bubmotexa [OK
yd p 24.12.2024 https://m.edsoo.ru/ff0d4d
nabopaTopuu 40
[TpakTuaeckast paborta Ne 4 o Eu6 1OK
| 5 nOJIMOTEKA
TeME (L IOYHCHHIE 1 cODUpatie 26.12.2024 https://m.edsoo.ru/ff0d4f
BOJIOPO/Ia, U3yUYEHUE Ero 47
CBOMCTB» T
MoispHEbIi 00BEM Ta30B. 3aKOH bubmorexa HOK
P ) 09.01.2025 https://m.edsoo.ru/ff0d54
ABoranpo e
Brrancnenus o0pEMa, KomdecTBa BuG 10K
nOInoTEKA
€IlIeCTBA ra3a 110 €ro H3BECTHO
BCHIECTBA Tasd 1O €ro M3BECTHOMY 14.01.2025 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIECTBA WU 20
00BEMY o
Brruuciienus o05EMOB ra3oB 110 Bu6 10K
noOJInoTEKA
aBHEHMIO pea a OCHOBE
ypaBHetH "p KIHH Ha ocH 13 16.01.2025 https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOILIEHHH 03
rasoB o
dusnyeckue U XUMUUECKHE bubmorexa HOK
. 21.01.2025 https://m.edsoo.ru/ff0d58
CBOIiCTBa BOJIBI 7a
N bubmuorexa [JOK
C ! o
OCTaB OCHOBAHMHL. LIOHATHE O 23.01.2025 https://m.edsoo.ru/ff0d59
WHINKATOpaX o
Boma kak pacTBOpUTEIH bubmorexa LIOK
P p ) 28.01.2025 https://m.edsoo.ru/ff0d5b
HackrlmieHHbIe ¥ HEHACBIILIEHHBIE 40
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pactBOpbl. MaccoBas noiist
BEILIECTBA B pACTBOPE
[Tpaktuyeckas padora Ne 5 o
Teme «IIpurorosieHne pacTBOPOB bubmoreka LJOK
p . . P . p . 30.01.2025 https://m.edsoo.ru/ff0d5e
C onpeAeNEHHONM MacCOBOM J0JIEeH ba
PacTBOPEHHOIO BEILIECTBA» T
bubmuorexa [JOK
K o 02
OHTpOIbHAs padoTa Ne2 1o Teme 04.02.2025 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxa. Boga» 4
OKcupl: coCTaB, KiaccuGuKanus buomiorexa IJOK
JIBL: ’ T, 06.02.2025 https://m.edso0.ru/ff0d66
HOMEHKJIaTypa 4
4e
ITony4yenue u XuMHU4ECKUE bubnnorexa [HOK
CBOMCTBA KUCJIIOTHBIX, OCHOBHBIX 11.02.2025 https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHIOB 4e
OcHOBaHUS: COCTaB Bubmiorexa [JOK
’ ’ 13.02.2025 https://m.edsoo.ru/ff0d67
KJaccuukanus, HOMEHKJIATypa ca
ITonyuenune 1 XUMHUUECKHE Bubmzorexa LIOK
qu . 18.02.2025 https://m.edsoo.ru/ff0d67
CBOICTBA OCHOBAaHUI e
KwucmoTsr: cocTaB Bubmiorexa [JOK
’ ’ 20.02.2025 https://m.edsoo.ru/ff0dfee
KJaccuukanmsi, HOMEHKJIATypa )
ITonyueHue U XUMUUECKHE Brbmuotexa IOK
qu 25.02.2025 https://m.edsoo.ru/ff0dfee
CBOICTBA KHUCJIOT 5
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4 Conu (cpeanue): HOMEHKIATypa, bubmuorexa [JOK
6 CIOCOOBI IIOJTyUYEHUS, 1 0 0 27.02.2025 https://m.edsoo.ru/00ad9
XUMUYECKHAE CBOWCTBA 474
[IpakTuueckas padora Ne 6.
4 Pemienne skcnepruMeHTaIbHBIX bubnnoreka [HOK
. 3ama4d 1mo reMe «OCHOBHEBIE 1 0 1 04.03.2025 https://m.edsoo.ru/00ad9
KJIACChl HEOPTaHMYECKUX b7c
COEIMHEHUI»
4 I'eneTnyeckas CBsI3b MEXKIY bubmuorexa [JOK
g KJIJacCaMM HEOPraHMYeCKHUX 1 0 0 06.03.2025 https://m.edsoo.ru/00ad9a
COEIUHEHUI 30
bu6mmoreka [IOK
4 O000I11IeHNE U CUCTEMATU3AIUS
IEI H 1 0 0 11.03.2025 https://m.edsoo.ru/00ad9c
9 3HAHUU
b2
5 KonTtponsHnas padora Ne3 no teme bubnuoreka [IOK
0 "OCHOBHBIE KJIACCHI 1 1 0 13.03.2025 https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COCAUHECHU" la
[IepBble ONBITKH
5 KJIaCCU(UKALUU XUMUYECKUX bubmorera [TOK
1 0 0 18.03.2025 https://m.edsoo.ru/00ad9f
1 anemeHTOB. [IoHATHE O rpynmax fa
CXOJHBIX DJIEMEHTOB -
Ilepronnueckuii 3aKOH 1
5 Ilepnomnueckasa cucremMa Bubmiorexa LOK
p 1 0 0 20.03.2025 https://m.edsoo.ru/00ada5
2 XUMHYECKHUX dj1eMeHToB J[. 1. 2
MeHnneneesa o
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bubmuorexa [JOK
[Tepuonpl, rpymmbl, TOATPYIIITHI 01.04.2025 https://m.edsoo.ru/00ada5
2¢c
Crpoenune atroMoB. CocTaB Enbmiorexa IOK
p ) 03.04.2025 https://m.edsoo.ru/00ada3
aTOMHBIX siaep. M3oTormbl 0
CtpoeHue IeKTPOHHBIX
bubmuorexa [JOK
000JI04EK aTOMOB DJIEMEHTOB
N 08.04.2025 https://m.edsoo.ru/00ada6
IIepnonnueckoni cucrems! /1. 1. be
MewnieneeBa o
XapakTeprucTUKa XUMHIECKOTO
bubmuorexa [JOK
BJIEMEHTA [0 €r0 MOJIOKEHHUIO B
N 10.04.2025 https://m.edsoo.ru/00ada8
Ilepnonnueckoi cucreme /1. Y. 2
MewnieneeBa o
3nauenue [lepuonnyeckoro
3aKO0HA JUId Pa3BUTUS HAYKHA U Bubmzorexa LIOK
P YK 15.04.2025 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6o
Y4€HBII, IEAArOr U IPakIaHUH o
PesepBHEbIiil ypok. O000IIIEHNE U
CI/ICTIe)MaTI/ISZII:I/Iﬂ 3HAHUH / Bubmzorexa LIOK
. 17.04.2025 https://m.edsoo.ru/00adb
Bceepocculickas npoBepoyHast 13c
paborta T
bu6mmorexa [IOK
Honnast xuMu4deckas CBsI3b 22.04.2025 https://m.edsoo.ru/00adac
34
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https://m.edsoo.ru/00adac34

6 DJIEKTPOOTPULIATETLHOCTD Bubmorexa ITOK
1 0 0 24.04.2025 https://m.edsoo.ru/00adaa
0 aTOMOB XMMHYECKHUX SJIIEMEHTOB bs
6 KoBanenTtHast HenossipHas Bubmorexa ITOK
1 0 0 29.04.2025 https://m.edsoo.ru/00adaa
1 XHUMHYECKas CBI3b b8
6 bubmuoreka [JOK
) CreneHs OKUCIIEHUS 1 0 0 06.05.2025 https://m.edsoo.ru/00adae
28
6 OKHCIUTENILHO- bubanorexa LIOK
1 0 0 08.05.2025 https://m.edsoo.ru/00adb
3 BOCCTAHOBUTEJIbHBIC PEAKIIUU 076
6 bubmuorexa [JOK
4 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 0 0 13.05.2025 https://m.edsoo.ru/00adb
076
Konrtponsnas padora Ne4 o treme
bu6mmoreka [IOK
6 «CTtpoeHue aroMa. XuMUYECKast
. 1 1 0 15.05.2025 https://m.edsoo.ru/00adb
5 cBs3b» / Beepoccuiickas 436
npoBepoyHas paboTta o
6 KoBanentnast nonsipnas Bubmorexa ITOK
1 0 0 20.05.2025 https://m.edsoo.ru/00adaa
6 XUMHYECKas CBI3b b8
PesepBHbIil ypok. O000IIEHHE U
P P . bubnuotexa [JOK
6 CHCTEMAaTH3alus 3HaHUH 110 TeME
1 0 0 22.05.2025 https://m.edsoo.ru/00ad9¢c
7 «CTtpoenue aroMa. XuMU4ecKast b2
CBS3b» b2
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6 PesepBHbIil ypok. O0001ICHHE U
8 cUCTEeMaTH3alus 3HaHUH

27.05.2025

bubmuorexa [JOK

https://m.edsoo.ru/ff0d61

c6

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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9 KVIACC

Ne KosmuecTBo yacos DJIEKTPOHHbBIE
1| Hara uudposbie
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
/ Bcero 6 6 H3yYeHHUs oOpa3oBaTe/ibHbIE
a0doThI aboThI
n P P pecypchbl

Ilepnonnueckuit 3aK0H.

Ilepnomuueckas cucreMa bubmaorexa LIOK
1 p 1 0 0 03.09.2024 https://m.edsoo.ru/00adb59
XUMHUYECKUX dJIEeMEHTOR /I,

W. MenneneeBa

€

3aKOHOMEPHOCTH B
. bubmuorexa [JOK
W3MCHCHUU CBOWCTB

2 1 0 0 06.09.2024 https://m.edsoo.ru/00adb6b
XUMHUUYECKUX BJIEMEHTOB

6
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus u bu6nuorexa [IOK
3 HOMEHKJIaTypa 1 0 0 10.09.2024 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buabsl XUMHYECKOH CBSI3U U bu6nuorexa [IOK
4 THUIIBI KPUCTATITNYECKUX 1 0 0 13.09.2024 https://m.edsoo.ru/00adbac
peréToK 6
KontponbHas padora Nel
o teme «IloBropenue u
5 yriyOJIeHre 3HAaHUN 1 1 0 17.09.2024
OCHOBHBIX Pa3/IeJIOB Kypca
8 xmacca»
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Knaccudpukanus bu6muoreka [IOK

6 XUMHUUYECKUX PEaKLU 10 20.09.2024 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MPU3HAKAM 0
ITonsTHe 0 ckOpoCTH
XUMUYECKON PEAKLIUU. bubmorexa [OK

7 24.09.2024 https://m.edsoo.ru/00adbe9
[ToHsTHE O TOMOTCHHBIX H .
TETEPOTCHHBIX PEAKIIUSIX
OKHCIUTEIBHO- bu6nuorexa [IOK

8 BOCCTaHOBHUTEIIbHBIC 27.09.2024 https://m.edsoo.ru/00adcad
peaknuu <
IlonsiTe 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BITUSIIOIINE HA CKOPOCTh budmmorexa LOK

9 . 01.10.2024 https://m.edsoo.ru/00adc28
XUMHUYECKON peaKIiu U .
MOJIOXKEHNE XUMUIECKOTO
paBHOBECHS
Teopus
IIEKTPOJIUTUYECKON bubmorexa HOK

10 04.10.2024 https://m.edsoo.ru/00adcd6
muccoranuu. CUIbHbIC U "
cl1a0bIe AIIEKTPOIUTHI B
HNonnsle ypaBHEHHS bubmmorexa OK

11 . 08.10.2024 https://m.edsoo.ru/00add44
peaknui g
XuMHYECKUEe CBOMCTBA bubnunorexa LIOK

12 KHCIIOT M1 OCHOBaHUM B 11.10.2024 https://m.edsoo.ru/00add5d
CBETe MpecTaBIeHU 00 8

[lokymeHT co3aaH B anekTpoHHon copme. Ne 65 ot 29.08.2024. VicnonHutens: BaduHa IM.K.

Ctpanuua 34 n3 45. Ctpanuua cosgara: 15.11.2024 13:17

il INIEKTPOHHBIH
=¥ TATAPCTAH



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

3JIEKTPOJIUTHYECKON
JUCCOLIalU

XUMHUYECKUE CBOUCTBA

COJICH B CBETE bubnuorexa [JOK
13 | mpencraBnenuii 00 1 0 0 15.10.2024 https://m.edsoo.ru/00add8b
3JIEKTPOJIUTUYECKON 2
JUCCOLIMAIIAN
[TonsiTre 0 THAPOIH3E bubnmorexa HOK
14 _ P 1 0 0 18.10.2024 https://m.edsoo.ru/00add9d
cojeit
4
KonTponbnas padorta Ne2
10 TEME
«INEKTPOTUTHICCKAS bubnnorexa LHOK
15 p 1 1 0 22.10.2024 https://m.edsoo.ru/00addec
JIUCCOITHAITH. 0
XUMUYECKUE peaKklluy B B
pacTBopax»
bu6anoreka LIOK
0606
16 ODHICHHC H . 1 0 0 25.10.2024 https://m.edsoo.ru/00addd 1
CUCTEMaTH3aIlUsl 3HAHUH 5
OO0mas xapakTepuCcTHKa
" P P bubmuorexa [JOK

ajoreHoB. X €CKHe
17 r \,r HOB. AMMHIACCKH 1 0 0 08.11.2024 https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMEpE

2
XJjopa
[IpakTnueckas padora Ne 1.
bubnunorexa LIOK
«Pemrenune
18 1 0 1 12.11.2024 https://m.edsoo.ru/00addbf
OKCIICPUMCHTAJIBHBIX a
3aga4» d
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XnopoBogopon. CosnsHast
KHCJIOTa, XUMUYECKHE Eubmaoreka LOK
19 L 15.11.2024 https://m.edsoo.ru/00ade10
CBOICTBA, MOJIYYCHHE, 4
MIPUMEHEHUE B
[TpakTuyeckas padora Ne 2
no teMe «llomyuenue Eubmaoreka LOK
20 N 4 19.11.2024 https://m.edsoo.ru/00ade34
COJISTHOM KHMCJIOTHI, g
U3y4YeHHE € CBOMCTBY -
Breraucnenus 1o
aBHEHUAM XUMHYECKUX bubmaorexa LIOK
o1 | YbarHem 22.11.2024 | hitps://m.edsoo.ru/00ade48
peaKkIui, eciii OJIMH U3 g
pearcHTOB JIaH B H30BITKE -
OO1ast XxapaKTepHUCTHUKA bubmiorexa LIOK
22 partep 26.11.2024 | hitps:/m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl .
Annorpomnssie
MOIU(UKAIINNA CEPEI.
Haioi,ueHHe ce II))I u eé Bubmorexa ITOK
23 . P 29.11.2024 https://m.edsoo.ru/00ade64
COCTMHEHH B IPUPOJIE. .
XUMHYECKHE CBOMCTBA B
cephl
CepoBoiopo/1, CTpOeHHUE, bubmuorexa [IOK
24 | ¢Qusznueckue U XUMUYECKHE 03.12.2024 https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcunsl ceprel. CepHasg BrbmroTexa [IOK
25 ppl. 2-€p 06.12.2024 https://m.edsoo.ru/00adea?
KHCI0Ta, (U3NYECKUE U 3
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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
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https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE
Breraucnenune maccoBoit bubnuorexa [JOK

26 | [nmonu BeIXOAA MPOAYKTA 10.12.2024 https://m.edsoo.ru/00adec8
peakuuu a
XUMHYECKUE PEAKIUH,
JIe)KaIlie B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda bu6nuoreka [IOK

27 | nomydyeHus CEpHOU 13.12.2024 https://m.edsoo.ru/00adec8
KHCJIOThI. XUMHYECKOE a
3arpsi3HEHUE OKPYKaIoLIei
Cpellbl COCTMHEHHUSIMU CEPhI
OOm1ast xapaKTEepUCTHKA
3JIEMEHTOB V A-rpymnisl. bu6nunoreka [IOK

28 | A3oT, pacipoCTpaHEHHE B 17.12.2024 https://m.edsoo.ru/00adeca
npupoae, GpuzndecKkue u 6
XHMHYECKHUE CBOMCTBA
AMMHaK, ero pusnvIecKkue bu6nuorexa [IOK

29 1 XUMHYECKHE CBOMCTBA, 20.12.2024 https://m.eds00.ru/00adf00
MOJIy4YeHUE U IPUMEHEHUE 4
[IpakTuueckas pabora Ne 3
o teme «llonyuenue bubmorexa OK

30 24.12.2024 https://m.edsoo.ru/00adf18
aMMUaKa, U3yu4eHUE ero 0
CBOWCTB»
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A30THas Kuciora, eé bubnuorexa [JOK
31 | ¢usnyeckre u XUMHUYECKUE 27.12.2024 https://m.edsoo.ru/00adf30
CBO¥CTBA 6
Hcnons3oBanue HUTPATOB
U COJIEH aMMOHUS B
KaueCcTBe MUHEPAIbHBIX bu6muoreka [IOK
32 | ynmoOpenuit. XuMu4ecKkoe 10.01.2025 https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYKaIoLIei 8
Cpelbl COeTMHEHUAMU
azoTa
docdop. Okcun dhochopa
(V) SI) (bIZ)CQ)OpHaHQ)KI/I((})JIOI;a, bubmmorera OK
33 14.01.2025 https://m.edsoo.ru/00adf68
busznuecKkrue 1 XuMUYEeCKHe .
CBOICTBa, MOJIy4YeHHE
Hcnonb3oBanue Gocdaron
B KQ4e€CTBE MUHEPAIIBHBIX bubmuoreka [JOK
34 | ynoOpeHuil. 3arpsi3HeHHE 17.01.2025 https://m.edsoo.ru/00adfc2
MIPUPOJTHON Cpeibl 0
dbocdharamu
Yraepon,
bubanoreka LIOK
35 | PACTIPOCIPANEINE B 21.01.2025 | https/m.edsoo.ru/00adfd9
npupoje, puzndeckue u .
XUMHYECKHE CBOMCTBA
VYronpHas KUCIOTA U €€ bubmorexa HOK
36 24.01.2025 https://m.edsoo.ru/00ae006
COJHI c
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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Oxkcupl yriaepojaa, ux
¢buznvecKue 1 XUMHUECKUE bubnuorexa LIOK
37 | cBocTBa. DKOJIOTMYECKUE 28.01.2025 https://m.edsoo.ru/00adfeb
MpOOJIEMBbI, CBSI3aHHBIE C <
okcuaoMm yriepoaa (IV)
[TpakTuyeckas padora Ne 4
o teme "[lonyuyenue bubmmoreka [JOK
38 | yraekucioro rasa. 31.01.2025 https://m.edsoo.ru/00ae027
KauecTtBennas peakuus Ha e
KapOoHaT-MOH"
[TepBoHayabHbBIE TOHATHUS
00 OpraHMYecKUux bubmorexa HOK
39 04.02.2025 https://m.edsoo.ru/00ae054
BElIECTBaX KaK O .
COEIMHEHUSX yIiepo/ia
Kpemuuii  ero bubmuorexa [IOK
40 07.02.2025 https://m.edsoo.ru/00ae080
COCITUHEHUS N
[IpakTnueckas padora Ne 5.
Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 bubmorexa HOK
41 . 11.02.2025 https://m.edso0.ru/00ae0bf
o TeMe «Baxxueime 5
HEMETAIIJIbl U UX
COCTUHEHUS
KonrtponbHas pabora Ne3
1o teMme «Baxuenume bubmorexa OK
42 14.02.2025 https://m.edsoo.ru/00ae0el
HEMETAILIBI U UX g
COCTUHEHUS)
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OOm1ast xapaKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB —
MeTaJUIOB. MeTajutnuecKkast bubnunorexa LIOK
43 CBSI3b U METaJJINYeCcKas 18.02.2025 https://m.edsoo.ru/00ae103
KPUCTAJUTMYECKas PeIIéTKa. e
du3nIecKue CBOMCTBA
METaJIIOB
XHMHUYECKHE CBOMCTBA
METAILIOB. bubmnoreka IIOK
44 . 21.02.2025 https://m.edsoo.ru/00acl 15
DIEKTPOXUMUYCCKUN PST p
HaINPsDKCHUN METAIIJIOB
OO011e Croco0bl
MOJIy4EHUsI METAIIJIOB.
CnnaBsl. Beruucnenus mo bubmnoreka IIOK
45 | ypaBHEHUSIM XUMHYECKHX 25.02.2025 https://m.edsoo.ru/00ael 15
peakiuii, eClii OJUH U3 6
pEareHTOB COACPKHUT
MIPUMECH
ITonsTHE 0 KOppO3UHU Bubmorexa [IOK
46 28.02.2025 https://m.edsoo.ru/00acl127
METAaILJIOB g
bu6nuorexa [IOK
47 IemouHble METaJIIBI 04.03.2025 https://m.edsoo.ru/00ae14b
2
OXCHIIBI U THIIPOKCH/IBI Bubmorexa IOK
48 07.03.2025 https://m.edsoo.ru/00ae14b
HATPHSI U KaJTUs 5
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https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1278
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[I{enoyHo3eMeNbHBIC bubnuorexa [JOK
49 METaJLIbl — KaJbIUNA U 11.03.2025 https://m.edsoo.ru/00ael5e
Marsui 8
Bakuelmue coeqmHeHUS Bubmorexa HOK
50 A 14.03.2025 hitps://m.edsoo.ru/00ac] 5
KaJIbIIHS g
5 | OQdodmennen 5 18.03.2025
CHCTEMAaTH3alus 3HAHUI
JKécTkocTb BOJBI U budmmorexa LOK
52 . a 21.03.2025 https://m.edsoo.ru/00ac188
CrocoObI €€ yCTpaHeHus p
[IpakTuueckas pabora Ne 6 bubnuoreka [IOK
53 o TeMe "JKECTKOCTb BOIEI 25.03.2025 https://m.edsoo.ru/00aeclae
U METO/bI €€ ycTpaHeHus" 8
bu6nuorexa [IOK
54 AmroMuHuR 28.03.2025 https://m.edsoo.ru/00aelcéd
4
AmpoTepHbIe cBOMCTBA bubmorexa HOK
55 p 01.04.2025 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THJIPOKCH]IA 4
Okcupl, THIPOKCUIBI U bu6nuorexa [IOK
56 | comu xene3a (II) u xxene3a 04.04.2025 https://m.edsoo.ru/00ae35e
(I10) 6
but6mmorexa [IOK
57 Keneso 08.04.2025 https://m.edsoo.ru/00ac1d8
6
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https://m.edsoo.ru/00ae1c64
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58 O6o0uieHue n 1 0 0 11.04.2025

cUCTeEMAaTHU3alud 3HaAaHUN

[TpakTuyeckast padora Ne 7.
Pemienue

but6mmoreka [IOK
IKCIIEPUMEHTAIBHBIX 33724

59 . 1 0 1 15.04.2025 https://m.edsoo.ru/00ae3de
no teMe «BaxxHeiinme

METaJUIBI U UX 8
COCITUHEHHUS
Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peakuuii, €clivi OJIMH U3
bubmnoreka IIOK

CaI'CHTOB J1aH B I/I36BITK6
60 | P a 1 0 0 18.04.2025 https://m.edso0o.ru/00ae175
HNIN co,uer(I/IT HpI/IMCCH. 0

Brrancnenus maccoBoit B

JIOJIM BBIXOJIa MPOAYKTa
peakuuu

61 | Ododwennen 5 | 0 0 22.04.2025
cucreMatrui3anusa 3HaHUnu

KonrtponsHas pabora N4
B .

o | IO TeMe «Baxmelmme | | 0 95 04.2025

METaJIJIBl U UX

COCOUHCHUA»

BemecTsa u maTepuaisl B but6mmoreka [IOK
63 MOBCEIHEBHON KU3HU 1 0 0 29.04.2025 https://m.edsoo.ru/00ae3f5
yesroBeKa 0
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

XuMuueckoe 3arpsa3HeHue Bubmiorexa OK
64 3P 1 02.05.2025 hitps://m.edso0o.ru/00ac427
OKpYKaroIen cpeibl 0
Ponp XxuMuu B pelieHuu Bubmiorexa OK
65 P 1 06.05.2025 hitps://m.edso0o.ru/00ac427
IKOJIOTHYECKUX MPOOIeM 0
PesepBHbIit ypok. bu6muoreka [IOK
66 0O06001IeHuE U 1 13.05.2025 https://m.edsoo.ru/00ae0d0
cucTeMaTu3alus 3HaHui a
PesepBHBIii YPOK. bubnmnoreka HOK
67 0O06001IeHuE U 1 16.05.2025 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
PesepBHbIii YPOK. bubnmnorexka HOK
68 0O060011eHEe U 1 20.05.2025 https://m.edsoo.ru/00ad9cb
cUCTEeMaTU3als 3HAHUI 2
OBHLIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Xumus, 8 kinacc /Pymsutuc I'.E., ®enpaman @.I., AxkunonepHoe obmiectBo «3maTenbcTBo
[Ipoceemenue»

Xumus, 9xnace/ Pymsutuc T.E., ®enpaman @.I'., AxnumonepHoe o6OmiecTtBo «l31aTenbCTBO
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumust: ypoku B 8 kiacce: mocooue st yaurens / O. C. ['abpuensna

Xumust: ypoku B 9 kiacce: mocobue s yuutens / O. C. 'abpuensina

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya

[okyMeHT co3aaH B anekTpoHHon chopme. Ne 65 ot 29.08.2024. McnonHutens: BaguHa IM.K. 0 AIEKTPOHHbINA
CtpaHunua 44 u3 45. CTpanuua cosaara: 15.11.2024 13:17 =¥ TATAPCTAH


http://school-collection.edu.ru/

Jluct cornacoBaHus k gokymeHTy Ne 65 ot 29.08.2024
MHnumnaTop cornacoBaHnus: BaduHa M.K. OQupekTop
CornacoBaHne nHnyumnposaHo: 15.11.2024 13:18

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Badpura I' K. 15.11.2024 - 13:18

[lokymeHT co3aaH B anekTpoHHon copme. Ne 65 ot 29.08.2024. VicnonHutens: BaduHa IM.K. N IIEKTPOHHbIA
CrpaHuua 45 u3 45. CtpaHuua cosgada: 15.11.2024 13:19 =¥ TATAPCTAH



