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HHOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3yslbTaTaM OCBOCHHUS OCHOBHOMN
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
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, BOCIHUTAHMUS M PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszzenraM M TemMaM MpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarommxcs, OMpeaAessieT BO3MOXKHOCTH TpeaMeTa IS
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus, a TaKKe TPEOOBAHMI K
pe3ynbTaTaM OOydYeHHMs] XMMHUM Ha YpOBHE ILieJiel HM3y4eHHs] MpeaMera |
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroerocs Mo
OCBOCHHIO YUYEOHOTO COJICPIKAHMUS.

3HaHWE XWUMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4aromierocs, ero nNpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHUEH MPEICTaBICHUS] O B3aUMOIPEBPAILICHUSIX
SHEPTruu U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS II100aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3aliiil  BO3MOXXHOCTEH JUISI CaMOPa3BUTHS W
dbopMHupOBaHUA KYJIbTYphl JIMYHOCTH, €€ oOmed u (PyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHOH J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM IeITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUMHCTBO TMPHUPOJBI M  YEJOBEKa, SIBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaAaMOTHOCTHU
oOyuJarommxcs;

Croco0CTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBlieHUs B OOYYCHUU XUMHH OO0CCTICYMBAIOTCS CTICTIM(PUKON
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 TIEPBOHAYATIBHBIX MOHATUNA XUMHUHU, OCHOB



HEOPraHMYECKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSATUN
OPTaHUYECKON XUMHUH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIaIbIBACTCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE M CHUCTEMBI TOHSITHU O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€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.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE SMIMPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUSI M BO3MOXHOCTEHW MPAKTUUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHMe mporpaMMbl 110 XHUMHH CIIOCOOCTBYeT (DOPMUPOBAHHIO
MPECTABICHUS O XUMUYECKON COCTABJISAIONICH HAYyYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM NpUpPOJbl, IIEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HAHUIO U
METOJIaM TO3HaHUA B Hayke. M3ydeHHe XUMHUHU MPOUCXOIUT C MPHUBICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Yy4eOHBIX mpeameToB: «OKpyKalomUid MHPY,
«buonorus. 5—7 knacce» U «PuU3UKA. 7 KIacc.

[Ipy wu3ydeHUH XWUMHUHU TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM
JESITEILHOCTH YEJIOBEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOHM KYJBTYPHI.
3amaua y4eOHOro MpeMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XMMUYECKUX
3HAHUM — BaXKHEUIUX (HAKTOB, TMOHATUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHHUM, JIOCTYIHBIX OOO0OIICHHIT MHUPOBO33PEHUYECKOIO XapaKTepa, sS3bIKa
HayKH, B IPUOOIICHUH K HayYHBIM METOJIaM IMO3HAHUS IPU M3YYCHUHU BEIISCTB
U XUMHYECKUX peakIuii, B QOPMUPOBAHUH 1 Pa3BUTHH ITO3HABATEILHBIX YMEHUM
U UX MPUMEHEHUU B Yy4eOHO-IO3HABAaTEIbHOW W Y4eOHO-HCCIIeI0BATEIbCKOM
JEATEeIIbHOCTH, OCBOCHHWU IpaBHUJI OE€30IACHOTO OOpAIlCHHS C BEIIeCTBAMH B
MTOBCEIHEBHOM KU3HMU.

[Tpy n3yyeHnn XuMHUK Ha YPOBHE OCHOBHOT'O 00IIIET0 0Opa3oBaHUs BaXKHOE
3HaYCHUE TTPHOOPEIT TaKUe IeIH, KaK:

— (opMHUpOBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJEHHOCTh OOYYEHHsS] Ha CHCTEMaTH4YecKoe MpHOOIIeHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (JOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

—  of0ecrieyeHWe  YCJIOBHM,  CIOCOOCTBYIOIIMX  NPUOOPETCHHIO
OoOyJaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TIO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB AEATEIbHOCTH;

— ¢opmupoBanue o0meH (QYHKIIMOHATILHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKPY’KaloIlero MUpa, UCMOJIb3ysl 3HAHUS M ONBIT, MOJTYYEHHbIC NMPU U3YYCHUU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TMOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— (QopmupoBaHue y OOYy4YarONIUXCS TYMAHHUCTHYECKMX 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 MOTHBAIIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY IIPOQHIIS M HAIIPaBJIECHHOCTH JadbHEHIIero
00yueHus.

OOGmiee yuca0 4YacoB, OTBEAEHHBIX JUIl WM3YYCHHS XUMHUHM Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 JacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiecTtBa. du3nueckue CBOWCTBAa BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

KomnuectBo BemectBa. Monb. Monsippags Macca.  BzaumocBs3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMudeckux peakiuii (COeIMHEeHUS, Pa3I0KEHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOM MMOCYy10H, MpaBuiiaMu paboThI B Ja00OpaTOpUu U
npuémamu oOpaleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YyUEHUE U OTIHCAHUE
(du3NUecKuX CBOMCTB 0Opa3llOB HEOPraHUYECKHX BELIECTB, HaOII0ICHHE
¢u3nueckux (IUIaBlieHWE BOCKA, TasHUE JIbJla, PAaCTHpPAaHUE caxapa B CTYIIKE,
KUIICHUE U KOHJICHCAIIUS BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOMN) SIBICHUH, HAOII0ICHHE
Y ONKMCAaHUE NPU3HAKOB MPOTEKAHUS XUMUYECKUX Peakluil (pa3iioKeHue caxapa,
B3aMMOJICWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBUE KeJie3a C PACTBOPOM COJIM MEIH
(I1), wu3ydenue cHocoOOB pa3eiCHUS CMECECH: C TOMOIIBIO MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHWE, AUCTWLIAIUSA, XpomaTtorpadwus, IPOBEICHUE
OUYMCTKH MOBapEHHOM COJIM, HAOIIOJCHUE U OMMCAHUE PE3YJIbTATOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEH
MOJIEKY (ILIapOCTEP>KHEBBIX ).

Baxuenue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocrtaB Bozayxa. Kucinopoa — aneMeHT U mpocroe
BemiecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpoJa B JabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoja B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIUS KUCTIOPOa.

TermnoBoit 3pPexT XUMUYIECKON peakiuu, TEPMOXUMHUUIECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peaKiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopoa — snemeHT M mpocroe BemiecTBo. HaxoxaeHue Bogopona B
npupojse, (GU3MYECKUe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

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

Odusnueckne CcBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacplllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.



MaccoBass n10o7d BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BO/IBIL.
OcHoBanusi. Posib pacTBOPOB B IPUPOJE U B )KU3HU YelloBeKa. KpyroBopoT BOIbI
B IIpUpO/Ie. 3arpsi3sHEHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOHBIX BOJI.

Knaccudukanus Heopranndeckux coeauHenuid. Oxcuapl. Knmaccudukarus
OKCHUJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTEepHBbIE) H
HecosneoOpasyromme. Homenknarypa okcuaoB. Pu3MYeCKHMe W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomydueHne okCuaoB.

OcHoBanus. Knaccudukaius OCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. OU3NUeCKUEe U XMMUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnorel. Knaccudukarnus kucinor. Homenknarypa kuciaot. @u3ndeckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTHM MeTaiioB H. H. bekerona.
[Tonmy4yeHue KUCIOT.

Comu. Homenknatypa coseil. @u3ndyeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomydyenue coiei.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOpOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, pacro3HABaHUE W HU3YYCHUE CBOICTB KHUCIOpPOa,
HAOJIIOICHHE  B3aUMOJCHCTBUSI  BEHIECTB C  KHUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIleHUs TOpeHusl (MoxKapa), 03HAKOMJICHHE ¢ 00pa3iiaMu
OKCHJIOB M OIMCAHME UX CBOMCTB, MOJIy4eHHE, COOMpaHHE, PAaClO3HABAHHUE U
U3y4YeHHE CBOMCTB BOJIOPO/ia (TOpEeHHUe), B3aUMOICUCTBIE BOJAOPO/Ia C OKCHUIOM
meaun  (11)  (BO3MOXXKHO HCHOJIB30BaHUE BHUACOMATEPUATIOB), HAOIOJCHUE
o0pa3lloB BEHIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOECHHOCTEH
pacTBOPEHHUs] BELIECTB C Pa3JIMYHOM PACTBOPHUMOCTBIO, IPUTOTOBIICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJIE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeTa/llaMH (HATpUEM U KajbliueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), UCCIEAOBaHHE 00pa3IloB HEOPTAaHMYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOII0/IEHNE N3MEHEHHSI OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT M IIejoue, nuzydeHue B3aumojenctus okcuaa menu (1) ¢
pPAacTBOPOM CEPHOW KHCJIOTBI, KUCJIOT C METAJUIAMHU, PEAKIIMKA HEUTpalh3aiuu,
IIOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO METajia APYTUM
U3 PacTBOpPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeunmme
KJIACChl HEOPTAHUYECKUX COCIUHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHTOoB JI. . MenneneeBa. CtpoeHue aromMoB. XUMH4YeCKasi CBSI3b.
OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W UIEIOYHO3EMEIbHBIE METAJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepunoanueckuii 3akoH. Ileproanueckas cucreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
[lepuonsl u rpynnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
repuoja 1 TpymIibl 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHune AIeKTPOHHBIX 000JI09EeK aTOMOB IEPBHIX 20 XUMHUUECKUX 3JIEMEHTOB
[Tepunognueckoint cucremsl . 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme . . Menneneena.



3aKOHOMEPHOCTH W3MEHEHHS paJnuyca aTOMOB XHMMHWYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.

3nauenne Ilepuoguueckoro 3akoHa u IlepuoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB JIJI1 pPa3BUTHUS HAyKu U npaktuku. [. I. MenneneeB —
YUYEHBIN Y TPAXKIAHUH.

Xumudeckass cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPHULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBSI3b.

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

Xumuyeckuii IKCnHepuMeHm

U3y4eHHEe 0Opa3llOB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIUI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHCHHUS).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MEXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUHI, TaK ¥ MOHATUMN, SIBJISIIOIIMXCS CUCTEMHBIMU JJ1s1 OTJETBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61Me eCTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TCOPH,
3aKOH, aHaJu3, CHHTE3, KiIacCU(UKaAIMs, TIEePUOIUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHHUE, MO/ICIIb, SIBJICHUE.

dusznka: marepus, atoMm, dJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOIIbI, PAIMOAKTUBHOCTh, MOJICKYJIA, SJICKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, ((U3NUECKUE BETUINHBI, CIMHHIIBI
U3MEPEHUS1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadmsa: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE TMOPOIbI,
TIOJIE3HBIE UCKOITAEMBbIE€, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. N. MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHYECKOU CBA3U.

Kiaccudukanus 1 HoMeHKIaTypa HEOPraHUUECKUX BEIIECCTB. XUMHUECCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIAYHBIM KJIACCaM HEOPraHHUYECKUX
COCJIMHCHUH, T€HETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3INuYHBIM HpH3HAKaM (I10
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
110 U3MCHEHHUIO CTETICHEH OKHCIICHHS] XUMHYECKUX JJIEMEHTOB, TI0O 00OPaTUMOCTH,
0 YYacCTUIO Karajiu3aTopa). OIK30- U  DSHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMHUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOPATUMBIX XUMHUCCKUX peakiuix. [IoHATHEe 0 TOMOTe€HHBIX U T€TEPOreHHBIX
peakiusx. Ilonsitue o karanuze. IloHSATHE O XUMHYECKOM PaBHOBECHH.



@akTOophl, BIUSIOIIAE HAa CKOPOCTh XUMHUYECKON pEAKUWU M IOJOKECHHE
XUMHYECKOTO PAaBHOBECHSI.

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

Teopust ~ 3JIEKTPOJUTUYECKON  THUCCOLHALNU. DIIEKTPOJIUTBL |
HERIEKTPONUThl. KaTnoHbl, aHMOHBI. MexXxaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW cBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCJIOBUS TPOTEKaHUS pPEAKIUA HOHHOIO
oOMeHa, TOJIHBIE U COKpalléHHble MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPECTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanyu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEISMHU KPUCTALIMYECKUX PELIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xJmopua HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKInu
OT BO3JCHCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEAOBAHHE DIICKTPOMPOBOTHOCTH
pacTBOPOB BEILIECTB, MPOLECCA AUCCOLMALMUA KHUCIOT, LIEIOYEH U COJIEeU
(BO3MOXHO UCIIOJIb30BAaHUE BHUACO MATEPHAIIOB), TMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKK TPOTEKAHUs pPEaKIUid HOHHOro OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMA
(ropenue, peakiuu pa3aoKeHUsl, COSIMHEHNS ), pAaCIIO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C I[IOMOILIBKD KAYECTBEHHBIX pEaKIUd Ha HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaunsbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. OCOOEHHOCTHM CTPOEHHUs aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozeiCcTBHE C METAJNIaMH, HEMETaulaMH, LIeJIo4aMu). XJIOPOBOIAOPO.
CousiHasg KUCIOTa, XMMUYECKUE CBOMCTBA, MOTydYeHUEe, TpuMeHeHue. [leicTtrue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XICHUE B IIPUPOLE.

O6mras xapakrepucTtika meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne u GuU3nUecKue CBOMCTBA
MPOCTBIX BEMIECTB — KUCIOpOAa M Cepbl. AJUIOTPONHBIE MOAUGUKAIINH
KHCJIOPOJAa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTPOCHHE,
dusnueckne W XuMuueckue cBoMcTBAa. OKCHUIBI CEpbl KaK MPEACTaBUTENN
KUCIOTHBIX OKCUAOB. CepHast KuCIoTa, GU3HMYECKHE M XUMHUYECKHE CBOMCTBA
(oOmme Kak mpefcTaBUTENS Kjacca KUCIOT U crenuduueckune). XUMUUECKHUe
peaKIny, JIKAIMe B OCHOBE MPOMBIIUIEHHOTO CMOC00a TMONYyYeHUs] CEpHOM
KucHoThl. [IpuMeHenue cepHoit KUCiaoThl. CoJIM CEPHOM KUCIOTHI, KAYECTBEHHAS
peakiusi Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COCAMHEHHW B MPUPOJIC.
XUMHAUYECKOE 3arpsi3HEHHE OKPYXKAKWIEH Cpelbl COCAWHEHUSAMHU  CEpbI
(KUCTIOTHBIE JTOKIU, 3arps3HEHUE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclipOCTpaHEHUE B PUPOJE,
dusnueckue u XuMuIeckue cBoiictBa. KpyroBopot azora B npupoje. AMMUaK,



ero (usnyecKue U XUMHYCCKHEC CBOKCTBA, IOJIydeHHe M npumMeHeHue. Comn
aMMOHUSI, X (PU3MICCKUE M XUMUYECKHE CBOMCTBA, IpMeHeHne. KavecTBeHHast
peakiysi Ha UOHBI aMMOHUS. A30THas KUCIOTa, €€ MoJiyueHue, GUu3nuecKue u
XUMHUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Kilacca KHUCIOT U
cnenuduueckue). Vcnoab30oBaHME HUTPATOB U COJEM aMMOHHUSI B KadecTBe
MUHEPAIbHBIX YyNOOpeHuid. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl
COCIMHEHUSIMU a30Ta (KHUCIIOTHBIE IO, 3arps3HEHUE BO31yXa, MOYBHI U
Bos10EMOB). Docdop, amnorporHble Mogudukanuu ¢ocdopa, PU3NIECKUE U
xumuyeckue cpoiictBa. Okcun dpocdopa (V) u hochopnas kuciora, hGusndeckue
U XUMHUYECKHE CBOMCTBa, moiyudeHue. McnonwpzoBanue ¢ocdaroB B KauecTBe
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepucTtuka neMeHToB |V A-rpynmbl. OcOO€HHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIe CTEMEHU OKHUCJIEHUS. YTIEpoJl, aUIOTPOIHBIC
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiicTBa. Ancopouus. KpyroBopot yriepoja B npupojie. OKCUIbI yriaepoa, ux
du3nueckue W XWMHUYECKHE CBOWCTBA, JEWCTBHE HA >KUBBIE OPraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoga (1V), rumore3a rio0ambHOTO NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
s dexT. YrosnbHas KUCIOTA U €€ COJIU, MX (PU3UIECKUE U XUMUYECKHUE CBONCTBA,
nojiyueHue u TmpumeHeHue. KadecTBeHHass peakuuss Ha KapOOHaT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIICHHOCTU U CEILCKOM
XO35HCTBE.

[lepBoHavasibHbIE TIOHATHS OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX YTiiepojaa (MeTaH, 3TaH, STWUJICH, alleTHUJICH, 3TAHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupomHple HCTOYHHUKH  YTIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BELIECTBAX: >KHpaX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOE €IUHCTBO
OpraHUYECKUX M HEOPTaHUUECKUX COCTUHECHHM.

Kpemunuii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJIYyUYCHHE H
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHue 00pa3oB HEOPraHUIECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
IIPOBEJICHUE KAYECTBEHHBIX pEaKIWid Ha XJOPUI-UOHBI M HAOJIIOJCHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XMMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pasuamu XJIOPHIOB (TaJOreHHOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeauHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HAONIOJCHHWE TMpoliecca OOyTIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX CBOWCTB  pa30aBICHHOW CEPHOM  KHCIOTBI, TPOBEJACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH ¢ HaAOMIOJIeHWe TMpu3HaKa e&
MIPOTEKAHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBAMHU a30Ta, ochopa u ux
COCNMHEHWA (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0Opasiamu
a30THBIX U (POCPOPHBIX yIOOPEHUIA, TTOJyICHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMMAaKa, NPOBEICHHUE KAYECTBEHHBIX DPEaKIUi Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHHS,



B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEJIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPHATIOB), H3YYEHHUE MOJCICH KPUCTALIHYECKUX
pemérok anMasa, rpadurta, QyaepeHa, 03HaKOMJICHHE C IPOIIECCOM aJICOPOITUU
PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOIrasa,
oJTydeHue, CoOOupaHue, pacro3HaBaHue U U3YUEHHE CBOMCTB YIIIEKUCIIOrO0 rasa,
IIPOBEJICHNE KAUYECTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3yUCHUE
MPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHHME C MPOAYKIHUEH CUIMKATHOU
MPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxkHenime
HEMETaJUIBI U UX COEOUHEHUS.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproinueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTa/uioB. MeTtajuinueckas
CBSI3b U METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUUYECKUMN P
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUsS MeTauioB. [loHSATHE O KOPpO3WMH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
TIOPAITIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY ¥ IIPOMBIIIICHHOCTH.

[IlemouHbIle MeTAILIBL: TTOJIO)KEHUE B [Iepnoinueckoi CuCTEME XUMAYECKUX
anemeHTOB [. 1. MenmeneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B MIPUPOJIE.
duznvecKre U XUMHUYECKHUE CBOMCTBA (Ha MpuUMepe HaTpus U Kajus). OKCUIbI U
TUIPOKCHUBI HAaTpusd U Kanus. [IpuMeHeHue IIEIOYHBIX METANIOB M HX
COCJIMHCHMH.

[[lemouyHo3eMeNbHBIE METAJIbl MarHud W KaJIbLUMK: IIOJIO)KCHHUE B
[lepuoanueckon cucteme xuMudeckux sneMeHToB 1. 1. MenaeneeBa, crpoenue
UX aTOMOB, HaxoxJaeHue B mpupoge. Pusmueckne U XUMHUYECKHUE CBOWMCTBA
MarHvsi M Kajaplivs. BakHeilne coequHEHUs Kaiblius (OKCHI, THIPOKCH],
coutn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHECHUS.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
snemeHToB J[. WM. MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
dusznueckre W XUMUYECKHE CBOMCTBA amtoMuHUsI. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyueckoi cCuCTeEME XUMHAYECKUX SJIEMEHTOB
. 1. MenzneneeBa, CTpOCHHE aToMa, HaXOXKJICHUE B npupoje. Pusnyeckue u
XUMHYECKHEe CcBoMcCTBa xkene3za. Okcuapl, THApoKcHapl u coiu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKCnepuMeHm:

O3HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3MU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJIBIIUS W HATpUs C BOJOH (BO3MOXKHO HCIMOJIb30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPHU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMM HA MOHBI: MarHus, KaJbIUs, AJIIOMUHUSA, [IMHKA, XKeJe3a
(I u xenesa (1), menu (1), HaOrOAEHUE U OMHCAHKE TIPOIIECCOB OKPAIIMBAHUS
IJIAaMEHU HWOHAMM HATpWsl, Kalusl W Kbl (BO3MOXHO MCIIOJIb30BaHHUE
BHJICOMATEPHANIOB), HCCleAOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHIA
ATFOMUHUS U TUAPOKCHUJIA IIUHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TEME
«BaxkHelme MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepualnibl B OBCEHEBHOM KU3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoiip npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HeHUE OKPYXKaIoIIe cpeanl (MpeeibHas JoMyCcTUMast
KOHIICHTpaIus BemiecTs, nainee — [1/1K). Posib xumuu B pernieHnn 3K0I0THYeCKuX
poOJieM.

Xumuueckuii IKCnepumenm:

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

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK U TIOHATUM, SBJISIONTUXCS CUCTEMHBIMH JIJIS OT/ICJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusmka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHI,
U30TOIIbI, PaJMOAKTUBHOCTb, MOJICKYJa, SJEKTPHUUYCCKUM 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3MYECKUE BEIMYHMHBI, CIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbIC BEIICCTRA.

['eorpadus: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIC IMOPOMIBI,
MOJIE3HBIE NCKOMAaeMbIE, TOTUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOI'O OOIIETro
00pa3oBaHUs JOCTUTAIOTCSA B X0Jie OOYYCHHUS XUMHH B €IMHCTBE Y4eOHOH U
BOCMIUTATEIIBHON  JIESTEIbHOCTH B COOTBETCTBHUM C  TPAJAULIMOHHBIMU
POCCHICKMMHU COLIMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
NPUHATHIMUA B OOIIECTBE MpaBUJIaMH M HOPMaMH IOBEJCHHUS U CIIOCOOCTBYIOT
IporieccaM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLIMAIM3AIIMK O0yJarOITUXCS.

JIngyHOCTHBIE ~ pe3yJIbTaThl  OTPAXKalOT TOTOBHOCTH  OOyYarOIIUXCS
PYKOBOJCTBOBAaTbCS CHCTEMOW IIO3UTHMBHBIX IIEHHOCTHBIX OpHUCHTAlMd U
paclIMpeHue OMbITA ICITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTpMoTMYECKOro BOCIMTAHUSA.

HEHHOCTHOTO  OTHONIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMaIlell O TMepe/OBbIX JIOCTHKEHUSX U OTKPBITHUSX MHUPOBOM U
OTEUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTHU B OOIIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIEOBATEIbCKOM, TBOPUECKOW M JPYrUX  BUJAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JESATEIHHOCTH IMPHU
BBITIOJIHEHUU YYEOHBIX, IMO3HABATENBHBIX 3a/1a4, BBIOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JlaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJICHHUS K
B3aMMOIIOHUMAHMIO ¥ B3aUMOTIOMOIITH B MIPOIIECCE ITOM yueOHOM IeITeNbHOCTH,
TOTOBHOCTH OILICHUBAaTh CBOE TMOBEJAEHHWE U MOCTYNKH CBOUX TOBApHIIEH C
MO3UILIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUIMA
MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEJOBEKa C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIE MOTUBBI, HANPABJICHHBIE HA MTOJTYYE€HHE HOBBIX 3HAHUM 10
XUMHH, HEOOXOMMBIC I OOBSICHEHHUS HAOIIOAAEMbIX MPOIIECCOB U SBIICHUH,
MO03HABATENIbHOM, MH()DOPMAITMOHHOM U YUTATEIBCKOW KYJIbTYPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSATEIBHON paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU
JTUTEPATYPOH, MOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CcaMOOOpa3OBaHMIO, TMPOEKTHONM W  HCCIIEI0BATEIHCKON
NeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHSI 00y4YEHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 37I0POBBIN 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUI U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



KypeHHsl ), He0OXOIUMOCTH COOJTFOZICHHUS TIPABHII O€30ITaCHOCTH MTPH 0OpallieHun
C XMMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU,

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY H3Y4YeHHIO Mpodeccuit M Tpylaa pa3aIudyHOTO
pona, yBaXE€HHUE K TPYIy U pe3ysibTaTaM TPYI0BOH JIEATEIBHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIWBUAYAJIbHOW  TPACKTOPUU  MPOJOJDKCHHS 00pa3oBaHUs C  y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycremHol MNpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCcCHOHAIBHOM
cpene;

6) 3K0JI0rH4eCcKOro BOCIIUTAHUS:

AKOJIOTHYECKHU 11e71eco00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUs, MIOHMMaHNE IIEHHOCTH 3JI0POBOTO
u Oe3omacHoro obpasza »KMU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE30MaCHOTO TMOBEJIEHUS TpH paboTe C BEIIeCTBAaMHU, a TakkKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHSA DKOJIOTMYECKOW KYJIbTYPhI, OCO3HAHHUS TJ100aIbHOTO
XapakTepa AKOJIOTMUECKUX MPOoOIIeM U ITyTel UX pelIeHuUs MOCPEICTBOM METOIOB
XUMUH, DKOJOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATbHCS UM B
MO03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIBHON MTPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
IPUHIIUI, TUIIOTE3a, PaKT, CUCTEMA, IPOIECC, SKCTIEPUMEHT U IPYTOE. ), KOTOPHIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX U MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ATUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O I[ETOCTHOMN
HAy4YHOW  KapTUHE MHpa, ¢  YHHUBEpPCaJbHbIE  Yy4eOHBbIE  JIEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE, pEryJsITUBHBIC), KOTOpbIE
obecrieumBalOT  (OPMHUPOBAHHWE  TOTOBHOCTH K  CaMOCTOSTCIHBHOMY
TUTAaHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU JIeATETLHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABIUBATH B3AaUMOCBSA3h C IPYTUMHU TIOHSITHSIMU ), UCIIOJIb30BATh
TOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUU JIJI51 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
yCTaHaBIWBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMHU WU3yUYEHUS,
CTPOUTH JIOTHYECKHUE pacCyXaeHus (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKIIFOUCHUS,

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMbIE B XHUMHH MOJCIbHBIC
MIPEACTABJICHUS] — XUMUUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4deckasi hopmya
1 ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJIEIBHBIX MPEICTABICHUHN BBISIBIISATH U XapaKTEPU30BaTh
CYIIIECTBCHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U



XUMUYECKUX PEaKIMi, BBISABIATh OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIECTBEHHBIE CBSI3U M POTUBOPEYUS B U3yYAEMBIX MPOLIECCAX U ABICHUSX.

Ba3oBnle ucciieqoBareLCKue 1eCTBUSA.

YMEHHE MCIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHHUA, a TAaKXK€ B KadeCTBE OCHOBBI JUIsi (DOPMUPOBAHMS TUIOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHre ONbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKHX DSKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 Pe3yabTaT, POPMYIHPOBATH 000OIICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, aHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (hOPM MIPEACTABICHHUS, TIOJY4aeMYIO U3 pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAS JIUTEpaTypa XHUMHYECKOTO COJACp)KaHUSA, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTHUECKH OIEHHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;

yMEHHUE NMPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU MOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIbHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJIH30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOIO MCIOJb30BaHUS PA3TUYHBIX MOHUCKOBBIX
CUCTEM, CaMOCTOSITEJIBLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMaIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHE UCIOJIb30BaTh U AaHAJIM3UPOBaTh B IMpoIlecce Y4eOHOU W
UCCJIeI0BATEIHCKOM IEATEIbHOCTH HH(OPMAITUIO O BIUSHUH IPOMBIIICHHOCTH,
CEJIBLCKOr0 XO35MCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYKAKOLIEH MPUPOIHOU
Cpenpl.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE N1eHCTBUS:

yMEHUSI 3a7aBaTh BOMPOCHI (B Xone auanora u (WiM) JUCKYCCHH) TIO
CYIIECTBY OOCYK7maeMoil TeMbl, (GOpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh IMOJYYECHHBIE PpPE3yJNbTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
PE3YIHTATOB BBHIIOJTHEHHUS XUMUUYECKOTO IKCTIEpUMEHTA (J1TabOpaTOPHOTO OMBITA,
nabopaTopHON pabOThl MO HCCIEJOBAHUIO CBOMCTB BEIECTB, Yy4eOHOTO
IPOEKTA);

yMEHUSI y4eOHOTO COTPY/JHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM M  HUCCIEIOBAaTEIbCKON  JEATEIbHOCTH TP  PELICHUH
BO3ZHUKAIOIIUX MPOOJEM Ha OCHOBE yué€Ta OOIIUX MHTEPECOB U COTJIACOBAHUS
no3unuii (00CyXIeHus, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPAMHAITUS
COBMECTHBIX JCHCTBHI, OIpEACICHUE KPUTEPUEB MO OIEHKE KayecTBa
BBITIOJTHEHHOH paOOTHI U APYTHE).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO OMPENEIISITh LENU ACSITEIbHOCTH, INIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanbosiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJTOPUTM JECUCTBUM IPU BBINOJHEHUHU 33JaHUM C YYETOM
MOJIyYeHUS] HOBBIX 3HAHWUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMSIX,



OILICHUBATh COOTBETCTBHUE MOJIYUYEHHOI'O pe3ysbTara 3asBJICHHON LIEJIN, YMEHUE
MCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEjiaracMbl€ B YCJIOBUH 3a/IaHUM.

INPE/IMETHBIE 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 HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kuacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHWYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(oIHOpOHAS ¥ HEOJTHOPO IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAas
Y MOJICKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi JO0JISI XMMHYECKOTO dJIEMEHTa B COCIUHEHWUM, MOJISIPHBIN
00bEM, OKCHJI, KHCJIOTAa, OCHOBaHHUE, COJb, JJICKTPOOTPHUIIATEIIBHOCTD,
CTETICHb OKHCJICHHUS, XMMHUYECKas Peakius, KiacCu(UKAIUSI peaKIuii:
pPEAKLMM COCIMHEHUS, PEAKIUHU PA3JIOKCHUS, PEaKIMU 3aMEICHUS,
peakIuy 00MeHa, 3K30- M IHA0TEPMHUECKHE PEAKIIUU, TETUIOBOM 3P HEKT
peaKkIuy, SO aToMa, JICKTPOHHBIM CJIOM aroMa, aTOMHas OpOUTalb,
pagdyc aroMa, XUMHMYECKas CBs3b, IOJSApHAs M HENoJsIpHas
KOBAJICHTHasl CBA3b, MOHHAs CBS3b, WOH, KAaTHMOH, AHHWOH, PacTBOP,
MaccoBas J0Jis BerecTBa (IIPOIeHTHAs KOHIIEHTPAIIHsI) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHUS (HOpMyIl
BEIIICCTB M YPABHCHUN XUMHYECKUX PEaKIUM;

e OIPEIEIATHh BAJIGHTHOCTh ATOMOB 3JIEMCHTOB B OMHAPHBIX COCIMHCHUSX,
CTEIICHh  OKHCJICHHS DJIEMEHTOB B  OHHApHBIX  COCIUHCHHSX,
MPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIUHEHUU IO
dbopmynaMm, BHUJ XHUMHYECKOM CBsI3M (KOBaJlcHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbIci [lepuommueckoro 3axona JI. M. Menneneesa:
JIEMOHCTPUPOBATh MOHMMAaHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoJoxkeHus B [leproandeckoit cucreme,
3aKOHOB COXPAHEHHUS MACChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTaJipo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamdeckoit
CHUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jiiuaTh TOHSTUS «IJIaBHas
noarpymma (A-rpynma)» u «mnodounas noarpynmna (b-rpymma)y», masbie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogumyeckass cucrema XuMHUYecKuXx djeMmeHtoB JI. .
MenpeneeBay C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);

e KJIacCHPUIIUPOBATh  XUMHUYSCKHE DJIEMEHTEI, HEOPraHUYECKUe
BEIIIECTBA, XUMHUYECKHE PEAKIUHU (10 YUCIY U COCTaBY YYACTBYIOIIHNX B
PEaKIMK BEIIECTB, M0 TETUIOBOMY 3P deKTy);



K

XapakTepu30BaTh (OMUCHIBATh) OOIME XUMUUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  MOJATBEPXJas  OMUCAHUE  NpPUMEpPAMHU
MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;
MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH TIPOTEKaHUSI XUMHUYECKUX
MPEBpAIICHUN B Pa3JIMYHBIX YCIOBUSIX;

BBIUUCIISIT OTHOCUTEIIBHYI0 MOJIEKYJSIPHYI0O W MOJIAPHYIO MacChl
BEILIECTB, MAacCCOBYIO JIOJI0O XHMHYECKOIO »JJeMEHTa Mo (opmyre
COCMHECHUSA, MACCOBYIO JIOJIIO BEIECTBA B PACTBOpPE, IMPOBOJAUTH
PacU€Thl MO YPABHEHUIO XUMUYECKON PEaKIuy;

MPUMEHATh OCHOBHBIC OINEPAllMM MBICIUTEIBHON JEATEIIBHOCTH —
aHaJM3 ®W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTH3AaIHIo,
KJ1acCU(UKAIIMIO, BBISBICHHE MPUYMHHO-CIICIICTBEHHBIX CBS3EH — IS
W3yUYCHHUS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIHM, €CTECTBEHHO-
Hay4YHble  METOABl  TMO3HAHMUS —  HAOJIOJICHWE, HW3MEpPCHHE,
MOJICITUPOBAHUE, IKCIIEPUMEHT (peaJIbHBIM U MBICIICHHBIN);

CIEIOBaTh MpaBWiIaM IIOJIb30BAHUS XUMHYECKOW TOCYIOM H
71a00paTOPHBIM 00OpPYJOBAaHUEM, a TaKKe IIpaBHJIaM OOpalieHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSAMU TIO BBINOJHECHUIO
Ja00pATOPHBIX XWMHUYECKHUX OIBITOB I10 IOJYYEHHUIO M COOHMPaHUIO
ra3zo00pa3HbIX BeEMmIECTB (BOJAOPOJAa M KHCIOPOJAA), MPHUTOTOBICHUIO
PACTBOPOB C ONPENEIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M TMPOBOAUTH XHMMHUYECKHE  OKCIEPUMEHTHI IO
pACIIO3HABAaHUIO PACTBOPOB IIEIOYEW H KHUCIOT C IOMOUIBIO
UHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).

KOHIly oOyueHHs B 9 KJiacce NpeJMETHBIC pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX MOHSATHN: XUMUYECKUI
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHMOH, aHHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl PEAKIIHsl, XUMUUECKasi CBSI3b, TETJIOBOM d(peKkT
peakiMu, MOJIb, MOJIPHBIM 00BEM, PpacTBOp, DJIEKTPOJUTHI,
HEBJICKTPOJIUTHI, IEKTPOJIUTHIECKAS TUCCOLMALINSA, PEAKINN MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTEIb, BOCCTAHOBUTEJIb, OKHUCIEHUE U  BOCCTAaHOBIICHUE,
ajoTponus, aMOOTEPHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, HIOHHAS,
METAJUIMYECKAs1), KPUCTAJUIMYECKas pelmeETKa, KOPPO3Hs METAJUIOB,
CILIaBbl, CKOPOCTb XMMHYECKOM pPEaKUWH, IPEAEIbHO JOIyCTUMAas
koHueHtpanusa [I/IK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
MPUMEHSITh 3TU NOHATHS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUIA;
WCIIOJIh30BaTh XUMHUYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (popmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPENETATH BAJICHTHOCTD U CTENICHb OKUCIIEHUS] XUMUYECKUX AJIEMEHTOB
B COEQMHEHUAX PA3JIUYHOrO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmysiaM, BHJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METaJUIMYeCcKas) B HEOPTraHUYECKUX
COCIMHEHMUSIX, 3apsiJ] MOHA 110 XUMHYECKOU (popmyIie, XapakTep Cpeibl B
BOJIHBIX pacTBopax HEOPraHUYECKHUX COEJIMHEHU, THIL
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;



packpsiBath cMmbica Ilepuonmueckoro 3akona [[. WM. MenpeneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHWE: OMHUCHhIBATh W XapaKTEepU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHUX
AJIEeMEHTOB (COocTaB W 3apsija sapa, oOIIee 4YHUCIO DJIJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npeenax MajbiX EPUOJIOB U TNIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJaccu(UIMPOBATh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKINK (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEIIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTEICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CeUPUIECKUEe XUMUUYECKHE
CBOMCTBAa TPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIAasi OINHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JIUCCOIHUAIMU KHUCIIOT,
miesioyel M cojieil, MOJIHbIE M COKpall€HHbIC YPAaBHEHUSI peaKlui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYILIECTBOBAHHME T€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PaCKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUui
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIINiA;
IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUSI XMUMHUYECKUX IMPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa 1o (opmyiie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMU TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BENIECTB (aAMMHAaKa U yTIEKUCIOTO Ta3a);

IPOBOJUTh  PEAKIMHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPU/I-, OPOMH/I-
, noaua-, kapooHat-, pocdar-, cunukar-, cyabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIMH MBICIUTEIBHON JCSITEIBHOCTH —
aHaJM3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTEMAaTH3alINIo,
BBISIBIICHUE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XWMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAyYHBIC METO]IbI
MO3HaHUS — HaOJO/IEHNEe, U3MEPEHUE, MOJICTUPOBAHNE, IKCIICPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KoJsun4yecTBo 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoTbI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubmuoreka [JOK
' 1 PaKTUIECKOM https://m.edsoo.ru/7f41837c
JeSTeTbHOCTH YeJIOBEKa
BelectBa u xumuieckue bubmuoreka [JOK
1.2 15 1 :
peakuuu https://m.edso0.ru/7f41837¢c
Uroro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopoz. 6 bub6nuorexa [IOK
' [Moustre 06 OKcumax https://m.edso00.ru/7f41837c
99 Bognopoa. Ilonstue o 8 1 bub6nuorexa [IOK
' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837c
23 Bopna. Pacteopsl. 5 1 1 bu6mmoreka [IOK
' [TonsiTHEe 00 OCHOBAHUSAX https://m.edso0.ru/7f41837¢
OcHOBHBIE KJIACCHI Bu6 OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka L1

COeIUHEHUN

https://m.edsoo.ru/7f41837¢c
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Wroro mo pazueny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuognueckas cucrema xumuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
XumMnuyeckas cBsizb. OKHCJIUTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bu6mmoreka [JOK

3.1
XUMHACCKUX JICMCHTOB / https://m.edsoo.ru/7f41837c

. . Menneneena.

Crpoenue aToMa

XUMHYECKasl CBS3b.

3. OkucnauTenbHo- 3 ’ bubmuorexa [JOK
' BOCCTaHOBUTECIIbHBIC https://m.edsoo.ru/7f41837¢
peakumn
bubmuorexa [JOK
4
TOTO 1O pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo0.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 68 5 5
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9 KVIACC

HaumeHoBanue KoanuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPOorpamMmMsbl padoThbI padoTbI
Pa3nea 1. BemecTBo U XMMHUYeCKHe peaKIMu
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ c 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeioB https://m.eds00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHYCCKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOLIMAIIHA. 8 1 1 bu6mmoreka [JOK
' XHUMUUECKUE PEAKIMU B https://m.edso0.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
OO0mas xapakTepuCcTHKa
2.1 xmlillxlqecxflx SHSMGHTOB 4 1 bubmmorexa [TOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mas xapakTepucTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKUX DJIEMEHTOB 6
. https://m.edsoo.ru/7f41a636
VIA-rpynmnsl. Cepa u eé



https://m.edsoo.ru/7f41a636
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COCONHCHUA
OO01mmas XxapakTepucTHKa
53 XUMHUYECKUX DJIEMEHTORB . bubmuorexka [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 I_[OK
nonMoTeKa
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
KpPEMHHH U UX
COCONHCHUA
Uroro no pazneny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
31 OO0mue cBoicTBa 4 bu6mmoreka [IOK
' METaJIOB https://m.edso00.ru/7f41a636
3.2 Baxkueiinme MeTalIbl U 16 bu6mmoreka [JOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
41 BemectBa u marepuarsi B 3 bu6mmoreka [JOK
' KM3HH YeJIOBEKA https://m.edso0.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHMUE

8 KUJIACC
No KounyecTBO 4acoB DJIeKTPOHHbIE
; Hara uugposbIe
n/ | Tema ypoka Konrpoasnbie | IIpakrnuyeckue
Beero U3ydeHust o0pa3oBaTejibHbIE
n padoThI padoThI
pecypchbl
IIpeamer xumun. Ponb xumuu B bu6nunoreka [IOK
1 03.09.2025
’KM3HM 4esoBeKa. Tela u BeliecTna 1 https://m.edsoo.ru/ff0d210c
IIpeamer xumun. Ponb xumuu B bubmnoreka IIOK
2 04.09.2025
JKA3HU YeoBeKka. Tena 1 BemecTsa 1 https://m.edsoo.ru/ff0d210c
IlonsTre o MeTOaX MO3HAHUS B bubmnoreka IIOK
3 XMMUH 1 10.09.2025 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
4 «Hp.'c'lBI/ma paboTsl B 1aboparopuu u L 1 11.09.2025 bubmuoreka [JOK
npuéMbl 0OpaleHus ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYIOBAHUEM
5 YucTeIe BEMISCTBA U CMECH. ) 1 17.09.2025 bu6anoreka LIOK
Crioco0wl pazneneHus: cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 BuG 110K
noIMoTeKa
P i 18.09.202
6 «Paznenenue CMGCGI{ (Ha mpumepe 1 1 8.09.2025 https://m.edsoo.ru/ff0d28¢8
OYHUCTKHU NTOBapEHHOU COJIN)»
bubnunorexa LIOK
7 A 24.09.202
TOMBI H MOJICKy BT 1 09.2025 https://m.edsoo.ru/ff0d2a6¢c
8 XuMHYECKUE dJIEMEHTHI. 3HAKU L 95 09.2025 bu6nunorexa LIOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
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bubnunorexa LIOK

9 [IpocThie U CIIOXKHBIE BEIIECTBA 01.10.2025 https://m.edsoo.ru/Ffod2a6e
but6mmoreka [IOK

10 ATOMHO-MOJIEKYJISIPHOE YUCHHE 02.10.2025 https://m.edsoo.ru/ffod2d50
3aKOH MTOCTOSTHCTBA COCTaBa

1 BEIIECTB. XUMHYECKas (hopmyIa. 99102025 bu6muoreka [IOK
BaneHTHOCTH aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOoCuTENbHAS aTOMHAS Macca. By 10K

noIMoTeKa

12 OTtHOcHTENbHAS MOJIEKYJISIPHAS 12.11.2025 https://m.edsoo.ru/f0d323c
Macca

13 MaccoBas 10151 XUMHYECKOIO 13.11.2025 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c

14 KonunuectBo BemecTBa. Moib. 19.11.2025 bubmnoreka IIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230

15 du3nueckne 1 XUMHUUIECKHIE 20.11.2025 bu6anoreka LIOK
SIBJICHUSI. XUMHYECKast pEaKIUs https://m.edsoo.ru/ff0d37fa

16 [Ipu3naku u YCJ'IOBI/ISIv MIPOTEKAHUS 96.11.2025 bu6muoreka [JOK
XAMUYECKHAX PEAKIINHI https://m.edsoo.ru/ff0d3a16

17 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 97 11.2025 bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruucieHus: KoauvecTBa, MacChl Eubs 110K

noImoTeKa

18 BeEIIECTBA 10 ypaBHelv{I/IﬁM 03.12.2025 https://m.edsoo.ru/f0d5708
XUMHYECKHUX PEaKIIHi

19 Knaccugukanus XuMuaeckux 04.12.2025 bu6muoreka [JOK

peaKI_II/Iﬁ (COGI[I/IHCHI/IH, Pa3JI0XKCHUA,

https://m.edsoo.ru/ff0d3f34
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3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-

but6mmoreka [IOK
20 SHIUKJIOTICTUCT. 0606H;I€HI/IG " 10.12.2025 https://m.edsoo.ru/f0d40cA
CUCTEeMAaTH3aIHsl 3HAHUH
Kontponbnas padota Nel o teme EuG 110K
nonIMoTeKa
21 «BerecTBa 1 XMMUYECKHE 11.12.2025 https://m.edsoo.ru/f0d4290
peaKIum
Boznyx — cmech razos. Coctas
bubmuorexa [JOK
22 Bo3ayxa. Kucrnopox — snemeHt u 17.12.2025 https://m.edsoo.ru/ff0d44ge
npoctoe BemecTBo. O30H
dusznyeckrue 1 XUMHICCKHE
93 CBOMCTBA KHCJIOpOJia (peaKIuu 18.12.2025 bubmuorexa [JOK
okucaeHus, ropenue). [lonsrue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoOslI oTy4eHus KHCIopoia B
24 nabopaTopuu iqn OMLImnerH(f::TH 24.12.2025 bubmmorexa [IOK
patop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoit 3¢ ekt xuMuueckoit
o5 peakuuu, IOHATHE O 95 12 2025 bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIMSIX
TonnuBo (HedTh, Yroib U METaH).
26 3ar ;13HeI§He¢1;03 . a, CIIOCOOBI iro 14.01.2026 bubmorexa [IOK
P AYxa, o https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALIECHUS
97 [IpakTuueckas pabora Ne 3 o Teme 15.01.2026 bu6muoreka [JOK

«[Tomyuenue u cobupanue

https://m.edsoo.ru/ff0d4ae2
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KHCJIOpO/1a, U3yYEHUE €ET0 CBONCTBY

Bomopon — anemeHT u nmpocToe

but6mmoreka [IOK

28 21.01.2026
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
Ouznyeckue U XUMHUIECKHE EuG 110K
. noInoTeKa
29 cBoiicTBa Bojopoaa. [Ipumenenune 22.01.2026 https://m.edsoo.ru/ffod4ddo
BOZOpOJA
bubmuorexa [JOK
30 [ToHsATHE O KUCIOTAX U COJIAX 28.01.2026 https://m.edsoo.ru/Ffod50d2
31 CrniocoOsl MostydeHus BOAOPOIa B 29 .01.2026 bubnmnoreka [HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme Bu6 LIOK
nonImoTexa
32 «[lonydyenue u cobupanue ) 04.02.2026 https://m.edsoo.ru/ff0dAf42
BOJOPOJIa, U3yYEHHE €T0 CBONCTB
MonsipHbiii 00BEM ra3oB. 3aKOH bubmuorexa [IOK
33 05.02.2026
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0néMa, KOJIM4ecTBa Bu6 LIOK
nonmoTexa
34 BelIeCcTBa rasa o ero I/ISBGCTHO.I.VIy 11.02.2026 https://m.edsoo.ru/Ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
YPABHEHUIO PEAaKIMU Ha OCHOBE bubmuoreka [JOK
35 12.02.2026
3aKOHa OOBEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
DOu3nIecKrue 1 XUMUYECKHUE but6mmoreka [IOK
18.02.202
36 CBOICTBAa BOJBI 8.02.2026 https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanwmii. [Tonsatue 00 19.02.2026 bubnuorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens.
HaCBIH_IGHHBIe 1 HCHACBIIIICHHBIC

bubnunoreka LIOK

25.02.202

38 pactBopbl. MaccoBasi 10Jist 5022026 https://m.edsoo.ru/ff0d5b40
BELIECTBa B pacTBOpE
[IpakTuyeckas padora Ne 5 o Teme

39 «HpHFOTf)BnteHe paCTBcpoB c ) 26.02.2026 bubmmoreka [JOK
OIPENIEIIEHHON MacCOBOM JIOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY

40 KonTponbnas padora Ne2 o teme 04.03.2026 bubnmnorexka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

41 Oxcupel: cocTaB, KIacCU(PUKALINS, 05.03.2026 bu6nunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA By 10K

noInoTeKa

42 KHCJIOTHBIX, OCHOBHBIX H 11.03.2026 https://m.edsoo.ru/ffod664e
aM(pOTEPHBIX OKCHUIOB

43 OcHOBaHUs: COCTaB, 12.03.2026 bubmmorexa [IOK
KJaccu(uKkanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

m HonyquI/Ive U XMMUYECKUE CBONCTBA 18.03.2026 bubmuoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

45 Kucnotsr: cocras, knaccudukarms, 19.03.2026 bu6anoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

46 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA 01.04.2026 bubmuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,

47 CIOCOOBI MOTYYEHUS, XUMUYECKHE 02.04.2026 bubmmorexa LIOK

CBOWCTBA

https://m.edso0.ru/00ad9474
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[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX

bubnunoreka LIOK

48 08.04.2026
3aj1a4 1o Teme «OCHOBHBIC KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHCHHIN
['enernueckas cBsA3b MEKIY Bu6 LIOK
noIMoTeKa
49 KJIaccaMu HfOpFaHquCKHX 09.04.2026 https://m.edsoo.ru/00ad9a50
COCAMHCHHI
O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
15.04.202
>0 3HaHUH 5.04.2026 https://m.edsoo.ru/00ad9ch?2
KonTponbnas pabota Ne3 mo teme Bu6 110K
" nOIMOoTEKA
51 OCHOBHBIE KJIACCHI . 16.04.2026 https://m.edsoo.ru/00adge1a
HEOPTaHWYECKHUX COCTUHCHHIMA
[TepBbIie MOMBITKH KIacCUPUKAITII By 10K
nOIMOoTEKA
52 XAMHUYECKHX dJIEMEHTOB. IloHATHE O 22.04.2026 https://m.edsoo.ru/00adoffa
TPYyIIax CXOIHBIX JICMCHTOB
[Iepuoanueckuii 3aKOH U
53 Ilepnonuueckas cucrema 93.04.2026 bu6muoreka [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
MeneneeBa
bu6nuorexa [IOK
4 I 29.04.202
> CPHOAPL, TPYIIIBL, HOATPYIIHET 9.04.2026 https://m.edso0.ru/00ada52c
55 Crtpoenue atomoB. CocTaB aTOMHBIX 30.04.2026 bubnmnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX 000JI04eK 6 OK
56 aToMOB 3J1eMeHTOB [lepuoanueckoit 06.05.2026 nbnmorexa I

cuctemsl /. 1. MennaeneeBa

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



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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XapakTepucTuKa XUMHUYECKOI O

3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B bubnuorexa [JOK
7 7.05.202
° [Tepuonuueckoii cucreme /1. U. 07.05.2026 https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuoauyeckoro 3akoHa
58 JUTSl pa3BUTHUS HAYKU 1/1 HpvaKTI/IKI/I. . 13.05.2026 bubmmoreka [JOK
N. MenaeneeB — y4€HbIi, Me1aror https://m.edsoo.ru/00ada96e
Y TPpKJIaHUH
PesepBHeIil ypok. O000IICHHE 1
59 CHCTeMaTI/isauI/IsI 3HAHUH / 14.05.2026 bu6mmoreka IIOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adb33c
pabora
bubmnoreka IIOK
60 HMoHHas XuMu4yeckas CBsI3b 20.05.2026 https://m.edsoo.ru/00adac34
61 DNEKTPOOTPULIATEIIBHOCTh ATOMOB 91 05.2026 bubmuoreka [IOK
XAMUYECKHAX JIEMEHTOB https://m.edsoo.ru/00adaab8
62 KoBanentHas HenomnsipHas 99 05.2026 bubnuotexa [JOK
XAMUYECKas! CBSI3b https://m.edsoo.ru/00adaab8
bubanoreka LIOK
23.05.202
63 Crenemp oxkncnenis 3.05.2026 https://m.edsoo.ru/00adae28
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE bu6anoreka LIOK
64 26.05.2026
peakuuu https://m.edsoo.ru/00adb076
but6mmoreka [IOK
65 OKucauTeNnu U BOCCTAHOBUTEIIH 27.05.2026 https://m.eds00.ru/00adb076
66 KonrtponbHas padora Ne4 o reme 28.05.2026 bu6muoreka [JOK

«CTpOeHI/IC aroma. XUMHU4YEeCKast

https://m.edsoo.ru/00adb486
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cBs3b» / Beepocceuiickas
npoBepouHas paboTa

KoBanenTHas nonsipHasi XuMH4eCKas bu6muoreka [IOK

o7 CBSI3b 1 29.05.2026 https://m.edsoo.ru/00adaab8
PesepBHbIil ypok. O60011IeHIE 1
CHCTEMAaTHU3alMs 3HAaHHI 110 TeME bubnuorexa [JOK

.05.202

08 «Ctpoenue aroma. XuMu4eckas 1 30.05.2026 https://m.edsoo.ru/00ad9ch2

CBSI3b»
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2

9 KVIACC

Ne KoanuecTBo yacos
n ara DJIeKTPOHHBbIE HU(PPOBLIE
/ Tema ypoka KonTposibHbIe IIpakTuyeckue A P op
Bcero U3y4YeHH s o0pa3oBaTe/ibHbIE PeCypChl
I padoThI padoThI
[lepnonnueckuii 3aKoH.

1 [Tepnonuueckas cucrema 1 04.09.2025 bubnmnoreka [HOK
XUMHYECKHX 31eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

5 CBOMCTB XUMHYECKUX ) 1 05.09.2025 bubmuorexa [IOK
AJIEMEHTOB IEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
Knaccudukanus u Bub 1IOK

nonnoTexa

3 HOMEHKJIaTypa HEOPTaHUYECKUX 1 11.09.2025 https://m.edsoo.ru/00adb7e2
BEII[ECTB
Buael xumMuyecko CBsA3U U Bu6 110K

nonnoTexa

4 12.09.2025
THHB} KPHCTALITMHCCKHX 1 https://m.edsoo.ru/00adbac6
pEemETOK
Konrtponsnas padora Nel o
teMe «lloBTOpeHue n

5 yri1yOJieHre 3HaHUH OCHOBHBIX 1 1 18.09.2025
pa3zienoB Kypca § Kjaccay

6 Knaccudukanus XuMuIecKux 1 19.09.2025 bu6nunorexa LIOK



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

peakuuii o pa3IunyHbIM
IpU3HaAKaM

https://m.edsoo.ru/00adbcb0

ITonsiTHE O CKOPOCTH
XUMHYeCKOoU peakuuu. [lonstue

but6mmoreka [IOK

7 25.09.2025
0 TOMOI'€HHBIX U T€TEPOr€HHBIX https://m.edsoo.ru/00adbe9a
peakimsx
[ToHsiTHE O XMMUYECKOM
paBHOBecuu. DaKkTOpHI,

8 BIIMSIIOLLINE i{a CKOpOCTb 96.09.2025 bubmuoreka [IOK
XUMHYECKOW PEaKUU U https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMUYECKOTO
paBHOBECHS

9 OKHCIUTEIIBHO- 02.10.2025 bubmnoreka IIOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON BuG 1IOK

nonnoTexa

1 . .10.202

0| maccommammm. Crmabic n 03.10.2025 https://m.edsoo.ru/00adcd68
cJ1a0ble AIEKTPOJIUTHI
. but6mmoreka [IOK
11 | "1 .10.202
OHHBIC YPaBHCHHA peaiiind 09.10.2025 https://m.edsoo.ru/00add448
XuMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAHMH B CBETE Bu6 LIOK
nonmoTexa

12 5 10.10.2025
npeAcTaBneHHi 00 . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON
JUCCOIMAIIUN

13 XuMHYECKHEe CBOMCTBA COJICH B 16.10.2025 but6mmoreka [IOK

CBETE MpPeJCTaBICHUNA 00

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

JMCCOIIMALINT
. bubnuorexa [JOK
14 [TonsiTue o rugponuse coneit 17.10.2025 https://m.edsoo.ru/00add9d4
O06o001IeHre U CUCTEMaTH3alUs bubmuorexa [IOK
15 3HaHHUU 23.10.2025 https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. B 110K
nOIMOTEKA
1 P 24.10.202
6 | «Pemenue sKcriepUMEHTAIBHBIX 0.2025 https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padorta Ne2 no
17 TeMe «NEKTPOIUTUYECKAs 06.11.2025 bubnmnoreka [HOK
aucconranus. XuMUYECKue https://m.edsoo.ru/00addecO
PEaKIfu B pacTBOPaxX»
OO01as xapakTepuCTHKa
bu6nuorexa [IOK
18 FaH?FeHOB. Ximirieckue 07.11.2025 https://m.edsoo.ru/00addfe2
CBOIICTBA Ha IPUMEPE XJI0pa
Xnoposogopoxa. ConsiHast
19 KI/ICJ‘f)OTa I)[(I/III)\/II:?‘{GCKI/IC CBOMCTBA 13.11.2025 bubmmorexa [JOK
’ ’ o https://m.edsoo.ru/00ade104
NIOJTy9YeHUE, TPUMEHEHHE
[Tpaktuyeckas padora Ne 2 o Eu6 1IOK
. noIMoTeKa
20 | Teme «Ilomydenue COJ}HHOI/{ 14.11.2025 https://m.edsoo.ru/00ade348
KHCJIOTHI, H3y4YEeHUE €€ CBOWCTBY
Brrurcnenus mo ypaBHEHUAM
91 | XHMHTECKHX peakuui, eciu 90.11.2025 bubmuorexa [JOK

OJIMH U3 PEareHTOB JaH B
N30BITKE

https://m.edso0.ru/00ade488



https://m.edsoo.ru/00add9d4
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OO01as xapakTepuCTHKa

bubnunoreka LIOK

22 21.11.202
as1eMeHTOB V|A-Tpymnibl 025 https://m.edsoo.ru/00ade64a
ANOTpOINIHBIE MOAU(PHUKALINN
23 CepBHl. Haxouxcz[eHHe cepsl U €€ 97 11.2025 bu6muoreka [IOK
COCAUHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoJIOpoJ, CTPOCHHE,
24 (bngnqefxgei xninqecxne 28.11.2025 bubmmorexa [JOK
3 o https://m.edso0.ru/00ade802
CBOICTBa
Oxkcuapl cepsl. CepHast KMCIIOTA, By 10K
noInoTeKa
2 4.12.202
> (1)1/1331 HECKHE H XHMIHCCKHe 0 025 https://m.edsoo.ru/00adea28
CBOHMCTBA, IPUMCHCHHC
XUMUYECKUE PeaKIIuu,
JeKalIe B OCHOBE
MPOMBIIIIEHHOTO CII0c00a Eu6 1IOK
noIMoTeKa
2 7 . 12.202
6 | momyueHus CCPHOH KUCIOTEL 05 025 https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIOIEH Cpebl
COCTUHEHUSIMU CEPBI
97 Brrunciaenue MmaccoBoii 10Im 11.12.2025 bubanoreka LIOK
BBIX0/1a IPOJIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHKa
aneMeHToB VA-rpynimsl. A30T, Eus OK
28 | pacmpocTpaHeHue B IPHUPOJIE, 12.12.2025 nosmoteka 1

(1)I/ISI/IV-I€CKI/I6 U XUMHNYECCKUC
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero pu3nvecKue u

. bubmuorexa [IOK

29 | XUMUYECKHE CBOMCTBA, 18.12.2025 https://m.edsoo.ru/00adf004
MOJIy4YeHUE U PUMEHEHHE
[TpakTuaeckast paborta Ne 3 o Eus 10K

noIMoTeKa

30 | Teme «HonyquHeuaMMnaKa, 19.12.2025 https://m.edsoo.ru/00adf180
U3y4CHHE €r0 CBOMCTBY
A30THas KucIoTa, eé Bu6 110K

noInoTeKa
1 25.12.202

3 q)mfmecme 1 XHMHHCCHe > 025 https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonb30BaHre HUTPATOB U
COJIEW aMMOHHS B KA4ECTBE

39 MUHEPAIBHBIX YIOOPEHU. 96.12.2025 bu6nuoreka [JOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYKaroILEe cpebl
COEMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 dbocdopnas kuciora, 09.01.2026 bubnuotexa [JOK
bu3nYecKue 1 XUMHYECKIE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJyYEHHE
Hcnonws3oBanue ¢pocdaros B

34 Ka4ecTBe thHepaanmx 15.01.2026 bubmuoreka [JOK
ynoOpeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
IpUPOHOIL cpenbl hocharamu
Yraepon, pacipocTpaHEHHE B

35 | npupose, puswucckie i 16.01.2026 | DPrommorexa [IOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Okcuabl yraepojaa, ux
¢du3nvecKkrne 1 XUMHYECKHE

bubnunorexa LIOK

36 CBOMCTBA. DKOJIOTHUECKHUE 22.01.2026 https://m.edsoo.ru/00adfebe
po0JIEMBbI, CBSI3aHHBIE C
okcuaoMm yriepoaa (1V)
N bubnnorexa [JOK
37 VroibpHas KUCI0TA U €€ COIU 23.01.2026 https://m.edsoo.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o
g | Teme "[lonyueHue yriaekucioro 29.01.2026 bu6nuoreka [JOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-roH"
[TepBoHavabHBIC TOHATHS 00 By 10K
HOIHOTEKA
39 OpPraHWYECKUX BEIIECTBAX KaK O 30.01.2026 https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTepoaa
N bubmmorexa [JOK
40 KpemHnii u ero coequHeHus 05.02.2026 https://m.eds00.ru/00ae080a
[TpakTnyeckas padora Ne 5.
41 Pemenue 3KCHepI/IMeHT\.’:’UIBHHX 06.02.2026 bubnmnoreka [JOK
3a7a4 o TeMe «Bakaenmme https://m.edsoo.ru/00ae0bf2
HEMETAIUIBL U KX COCTUHEHUS
Konrtponsnas padora Ne3 o Eu6 1IOK
HOJIMOTEKA
42 B % 12.02.202
TeMe «Baxueiine HeMeTaIIb 02.2026 https://m.edsoo.ru/00ae0e18
1 X COETUHEHUS
OO01mas xapakTepucTHKa
43 XUMHUYECKHUX DIIEMEHTOB — 13.02.2026 bubnnorexa [JOK

MeTaJUI0B. MeTarutnyeckas

https://m.edso0.ru/00ae103e
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CBSI3b M METaJNINYECKas
KpUCTAJUIMYECKas PEIIETKA.
duznyeckre CBOMCTBA
METAJI0B

XUMHYECKUE CBOUCTBA

bubnunorexa LIOK

44 | wmeraymios. 3neK;rpongHqGCKHH 19.02.2026 https://m.edsoo.ru/00ae 1156
PAI HAPSDKCHUH METAJIIIOB
OO6mrme crnocoObl MOTyYSHHS
MeTaiioB. CIjiaBbl.
45 Brruucnenus no ypa}iHeHI/IﬂM 20.02.2026 bubnmnoreka HOK
XUMHYECKUX peaKIui, eciu https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPIKUT
pUMecH
bubmnoreka IIOK
46 | TloHsATHE O KOPPO3HH METAILJIOB 26.02.2026 https://m.edsoo.ru/00ae1278
bu6nuorexa [IOK
47 | lllenoynsie MeTawLIbI 27.02.2026 https://m.edso0.ru/00ae14b2
OKcuabl ¥ THAPOKCUIBI HATPHUS bu6nunorexa [IOK
48 U KajIus 05.03.2026 https://m.edsoo.ru/00ae14b2
49 Hlenoqlv{o3eMeanvHe METaJIJIbI — 06.03.2026 bubmorexa [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00ael15e8
Baxueiime coequHeHUs but6mmoreka [IOK
50 12.03.2026
KaIbIIU https://m.edsoo.ru/00ael5e8
51 O606HjeHHe A CUCTEMAaTU3ALIS 13.03.2026
3HAHHI
52 | JKécTKoCTh BOJBI U CITOCOOBI €€ 19.03.2026 bu6bmoreka [JOK



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

https://m.edso0.ru/00ae1886

[TpakTrueckas padora Ne 6 mo

N but6mmoreka [IOK
53 | Teme X(efTKOCTL BOI[BI"I/I 20.03.2026 https://m.edsoo.ru/00ae1ac8
METOJIbI €€ YCTPaHCHHUS
N but6mmoreka [IOK
o4 | Amomunuii 02.04.2026 https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOMCTBA OKCHIA 03.04.2026 bu6nuoreka [JOK
Y TUJPOKCH]IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
XK .04.202
56 I1e30 09.04.2026 https://m.edso0.ru/00ae1d86
OKcubl, THAPOKCUIBI U COJIH bubnmnoreka [HOK
57 10.04.2026
xenesa (1) u xemnesa (1) https://m.edsoo.ru/00ae35e6
58 O606IEI6HI/I€ Y CUCTEMaTH3aIs 16.04.2026
3HAHUH
[TpakTnyeckas padora Ne 7.
59 Pemenne BKCHepI/IMeHTf.J'ILHLIX 17.04.2026 bu6muoreka [JOK
3a71a4 o Teme «BakHelimnine https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brraucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, eCln
OJIMH U3 PeareHTOB JaH B
bu6nuorexa [IOK
60 | wu30BITKE WM COACPIKUT 23.04.2026 https://m.edsoo.ru/00ae1750
npumecu. Berancienns
MAacCOBOH JIOJIM BBIXOJa
MPOYKTA PEAKITUU
61 O000I11IEHNE U CUCTEMATU3AIHS 24.04.2026



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

3HaHUH

Kontponbnas pabora Ne4 mo

62 | Tteme «BaxHeillne MeTaIBI U 1 30.04.2026
WX COCIUHEHUS
BemecTBa u matepuaisl B but6mmoreka [IOK
63 07.05.2026
[IOBCEIHEBHOM KU3HU YEI0OBEKa 1 https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bubmuoreka [IOK
64 08.05.2026
OKPY’KaroIllel cpebl 1 https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHnn bubnmnorexka HOK
65 14.05.2026
9KOJIOTUYECKHX MTPOoOIeM 1 https://m.edso0.ru/00ae4270
66 Pe3epBHbIil ypok. O606£IIGHI/IG u 1 15.05.2026 bubnmnoreka [HOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 Pe3epBHBIii ypok. O6061J.IeHPIe u 1 91.05.2026 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Pe3epBHBIi ypoK. O606i].16HI/I€ u 1 99 05.2026 bubnmnoreka [JOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA
» Xumus / ['abpuensa O.C., OctpoymoB U.I'., Cnaaxos C.A., AkunoHepHoe o6mectBo «M3naTenbcTBo

«IIpocsenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

VYpoku xumun B 10-11 kmacce. ba3oBbiif ypoBeHb. MeToanueckoe nocooue

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
SIKnacc
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