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HOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOIO o0OIIEro oOpa3oBaHMs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npeacraBieHabx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
IpOrpaMMbl BOCHUTAHUS M C Y4E€TOM KOHIIEMIMU MpENojaBaHusl y4yeOHOro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumum Aa€T MPEACTABJICHHUE O LIENIAX, OOIIel cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS W Pa3BUTHS OOYYAIOIIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMETa,  YCTAaHABIMBAET  O0sA3aTEIbHOE  MPEAMETHOE  COAEp)KaHUE,
MpeAyCMaTpUBaET PACHpPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMPENEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJIEIOBATEIBHOCTh HM3YYEHUSI XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOoIecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, a Takxke TpeOOBaHUI
K pe3yibTaTaM OOydYeHHs XMMHUH Ha YpPOBHE ILeJiel W3y4yeHUs MpeaMera H
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOEHUIO yUE€OHOI0 COJIepP KAHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpecTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAIOT (POpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOMPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TII00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, YHEPIEeTUUECKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3ali  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (()OPMUPOBAHUE MBIIIJIEHUSI U TBOPUECKUX CIOCOOHOCTEN
00y4Jarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW YYEOHOU JeSITeIbHOCTH,



AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KakKk B
MMOBCETHEBHOM )XU3HU, TaK U B TPO(PECCHOHATIBHOMN JCSITEIBHOCTH;

3HAKOMUT CO CINENM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3MVIsiAa HA €OUHCTBO MNPHUPOAbI M  YEJIOBEKA, SBISETCA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K MNOPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIIuXCsl.

JlaHHble HarpaBiieHUs B 00yYeHUM XUMHUH 00eCreunBaroTCs crienudukoit
colepKaHusi y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCS TMEeAaroruuecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMPEIeIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OPUEHTHUPOBAH
Ha OCBOCHHME OOYYalOIIUMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH,
OCHOB HEOPTraHUYECKOW XMMHHM U HEKOTOPBIX OTACJIBHBIX 3HAUUMBIX MOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa cofepskaHus MpOrpaMMbl 10 XUMUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
NOHATHA O XHMMHUYECKOM D3JJIEMEHTE M BEUIECTBE M CHCTEMBbI MOHSATHU O
XuMuueckoil peakuuu. O0e 3THU CUCTEMbl CTPYKTYPHO OPraHHU30BaHbBI IIO
MPUHIMITY TIOCJIEIOBATEILHOTO PA3BUTHUSl 3HAHUM HA OCHOBE TEOPETUUYECKUX
MIPEACTABIICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TMpPEACTaBICHUN 00 D3IEKTPOJUTUYECKOM AHCCOLMALUU BEUIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMITUPUYECKH
MOJTYYECHHBIX M OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIENOBATEIBHO OT
OIHOTO ypOBHS K JPYroMy, BBINONHSAA (PYHKIUU OOBSCHEHUS W
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEM MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYUYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHnne mporpaMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEIACTABICHUS. O XHMHUYECKOM COCTaBILIOLIEW HAay4YHOW KAapTUHBI MHUpa B



JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHUIO
Y METOJiaM MO3HaHUA B Hayke. M3yueHrne XuMuM NpoUCXOaUT C MIPUBICYEHUEM
3HAHUM W3 paHee HM3YyUYECHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKaroumi MHup»,
«buomnorus. 5—7 xiacce» U «Pusuka. 7 Kinacey.

[Ipy wu3yyeHMHM XUMHUU MPOUCXOIUT (POPMUpPOBAHME 3HAHUM OCHOB
XUMUYECKOM  HAyKd Kak o0JIaCTM  COBPEMEHHOTO  €CTECTBO3HAHUS,
MPAKTUYECKOM JEATEeIbHOCTH YeNIOBeKa W KaK OJHOTO W3 KOMIIOHEHTOB
MHPOBOW KYJIBTYpHl. 3ajada yd4eOHOTO MpeaMeTa COCTOMT B (POpMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMMX (PAKTOB, MOHSATHH, 3aKOHOB
TEOPETUYECKHUX TMOJIOKEHUHN, JOCTYMHBIX OOOOIMICHHI MHUPOBO33PEHUECKOTO
XapakTepa, si3blKa HayKd, B MPUOOIICHUN K HAYYHBIM METOJIaM MO3HAHUS MpHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEeaKiHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUW M HUX TPUMEHEHUU B Y4eOHO-ITO3HABATEILHOW U
y4eOHO-UCCIIEI0OBATEIbCKON JESATEIbHOCTH, OCBOEHUU IPaBWI OE30MaCHOTO
oOpallleHHsI C BEIIECTBAMU B MOBCEHEBHOMN KU3HHU.

[Ipy u3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOHIEro 0oOpa30BaHUS
BAXKHOE 3HAYEHUE MPUOOPEIIN TaKUE 1IEITH, KaK:

— (OpMHpPOBaHUE HWHTEJUIEKTYyaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSITEIIbHOMY NMPUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAmpaBJICHHOCTh OOyYEHUS] Ha CHUCTEeMaTHYECKOe MNPHUOOIIECHUE
oOy4JaronMxcsi K CaMOCTOSITENIbHOM MO3HABATENLHON NEATeIbHOCTH, HAYYHbBIM
METOJiaM MO3HaHUsI, (GOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUH;

—  ol0ecrieyeHHE  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETEHHIO
OoOy4JaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATEeTbHOCTH, TO3HAHUS W
CaMOITO3HAHUS, KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIUM), WUMEIOIIUX
YHUBEpPCAIbHOE 3HAYEHUE ISl PA3IMYHBIX BUIOB ACATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QPYHKIMOHATBHOW W €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM 4YHCJ€ YMEHHM OOBSCHSATH M OILICHUBATH SIBJICHUS
OKPY’KaIOILIEro MUpa, UCMOJIb3Yysl 3HAHUS U OIBIT, MOJTYYEHHbIC MPU U3YYECHUU
XUMUH, TPUMEHATh UX TPH PEIICHHH TPOoOJIeM B TOBCEAHEBHOM XU3HU U
TPYZOBOU IEATEIBHOCTH;

— (dopmupoBaHre y OOydYalOIMMUXCA TyMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IEHHOCTH XWMHYECKUX 3HAHUW I BBIPAOOTKH JKOJIOTHYECKH



11e1eCO00pa3HOro TMOBEJACHHUSI B OBITY U TPYAOBOH NEATENbHOCTH B LEIIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOEHHS OOIIEYEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduis U  HalpaBIE€HHOCTH
JaJIbHENIIET0 00yUYEeHUS.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaniseT 136 yacoB: B § kinacce — 68 4acoB
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuUM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BeulecTB. [IoHATHE O MeTOAaX MO3HAHUSA B XUMUU. UHCTHIE BELIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

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

Xumuaeckas: popmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX D3JIEMEHTOB.
3aKkOH TIOCTOSTHCTBA cocTaBa BemlecTB. (OTHOCHUTENIbHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHast Macca. MaccoBasi 10Jisl XUMHUYECKOTO JIEMEHTA
B COCJITUHECHHH.

KomnuectBo BemectBa. Monb. Monsippas  Macca. BzaumocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamM XUMHUYECKUX COSAMHEHUM.

Ou3nyeckue M XUMHUYECKHUE SBIICHHS. XHUMHUYECKas peakius U eé
MpU3HAKU. 3aKOH COXPaHEHUsS MAacChl BENIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanus XuMm4eckux peakiui (CoeAMHEHUs, Pa3ioKEHUsI, 3aMEILICHHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu padoThl B 1abopaTopuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, H3YUYCHHE W
onucaHue (PU3NUECKUX CBOMCTB 00pa3lOB HEOPraHUYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJI€HUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XHMMHUECKUX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKM, B3aUMOJEHCTBHE MeJla C KHUCJIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue rugpokcuaa meau (II) mpu HarpeBaHuu, B3auMOEHCTBHE
xejesa ¢ pactBopoM coiu meau (I1), n3yuenne cnocoOoB pasiesieHus: CMECei: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPCHHOW COJM, HAOIIOJEHUE WU
OTMMCaHUE PE3yJbTATOB TMPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHUS MaCChl, CO3/JaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).



BaxHeimue npeacTaBuTe I HEOPraHUYECKHX BELeCTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — aneMeHT u mpoctoe
BemiecTBO. HaxokneHue kuciopona B Npupoje, PU3NUECKUe U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoOsbl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUud W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIoOTponHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3 PexT XuMHUIeCKol peakluy, TePMOXUMHUECKUE YPaBHEHHUS,
9K30- M 3HJOTEPMHYECKUE peakuuu. TOIUIMBO: yroib U METaH. 3arpsA3HEeHUe
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — smemeHT uM mpocToe BemiecTBO. HaxokaeHue Boaopona B
npupoae, ¢GuU3MUECKMe W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nosiyueHus. Kuciaortsl u comnu.

Mousipablit 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSIM.

Odusnueckue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpEI
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass [n10ons BemiecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4enoBeKa. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHNE NMPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus Heopraunueckux coequnennii. Oxeuapl. Knaccugukanus
OKCUJIOB: coJieoOpa3yromne (OCHOBHBIC, KHUCIOTHBIE, aM{OTEpHBIE) U
HecoseoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. OU3nUeCKUEe U XMMUYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ouznueckue
U XUMHYECKHE CBOMCcTBAa KMCIOT. Psim aktuBHOcTH MeTauioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Howmenkmnarypa coneid. Pu3MyYeCKMe M XHMHUYECKHE CBOMCTBA
conen. [Tomyyenue cosneil.

I'eneTnueckas CBA3b MEXAY KJIACCAMHU HEOPTraHWYECKUX COETUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COIEpKaHUsA KHUCIOpoAa B  BO3ZAYXe,
MoJIlyueHue, coOupaHue, pacro3HaBaHHE W HM3yUYEHUE CBOWCTB KHCIOpOJa,
HAOJIOICHHE  B3aUMOJEICTBUS  BELIECTB C  KHUCJIOPOJAOM M YCJIOBHS



BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUJOB M OINWCAaHUWE HX CBOWCTB, IOJyYE€HHE, COOMpaHHUE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE
Bogopoa ¢ okcuaoM meau (I1) (Bo3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
HaOMoIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pacTBOpEHUs BEHIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACCOBOW JOJIEW PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMU (HATpUEM U  KaJIbIIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), HCCIEN0BaHUE 00pa3loB
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT H IIECJIOYEH, HU3YUYEHHUE
B3aumozeiicTeus okcuga meau (II) ¢ pactBopom cepHOI KHCIIOTBI, KUCIOT C
MeTaJJIaMH, PEaKIMil HEUTpaIn3aluy, [TOJy4YeHUE HEPACTBOPUMBIX OCHOBaHUM,
BBITCCHEHHME OJHOTO MeTaula JpPyI'MM M3 pacTBOpa COJH, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lay Mo TeMe «BaxHeimme Kiacchl HEOPraHUYECKUX
COCTUHEHUI».

Iepuoguvecknii 3axkon u Ilepumoamueckass cucremMa XHUMHYECKHX
jemeHToB JI. . MenneneeBa. CTtpoeHue aromMoB. XMMH4YeCKasi CBSI3b.
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble MOMBITKY KIACCU(UKALNU XUMHUYECKUX 3JieMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE W IIEJIOYHO3EMENIbHBIE METAILIbI,
raJIOr€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoamueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepnonnueckort cucrembl xumuueckux osiemMeHTtoB JI. WM. Mengeneesa.
[Iepuonsl u rpynnbl. PU3HMYECKUH CMBICH TOPSAKOBOTO HOMEPA, HOMEPOB
MepHO/ia U TPYMIbI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue 31eKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
[Tepnommueckoi cucremsl . . MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajndyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TpyNIaM U NepUoaam.



3nauenue Ilepuogmyeckoro 3akoHa U Ilepmoanueckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB IS Pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAKIAHUH.

Xumuueckas cBs3b. KoBaneHTHast (ToyisspHas W HEMOJSpPHAs) CBA3b.
DIIEKTPOOTPULIATEBHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH.
[Ipoueccol OKUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
(ropenue, peakiu paszioKeHUs], COSTUHEHU).

Mexcnpeomemmnunie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LHKIIA.

OOmMe ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbI (akT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(UKAIUs, TEePUOAUIYHOCTD,
HaAO0JI0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHW 3apsll, BELIECTBO,
TEN0, 00bEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIMYMHBI,
€IMHULBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[lepnonmueckuit 3axoH. [leproauyeckas cucrema XUMAYECKUX JJIIEMEHTOB
. N. MenpneneeBa. CTpoeHrE aTOMOB. 3AaKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblHs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.



CrpoeHnue BellecTBa: BUIbl XUMUYECKOM CBSI3U. THIBI KPUCTAIUIMYECKUX
PEmETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
Y BHJIa XUMHYECKOM CBA3U.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSUIMXCS K Pa3IU4YHbIM KJllaccam
HEOPTraHUYECKUX COEANHEHUN, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanums XUMHUECKHX pPEAKIHMi M0 pa3lIudyHbIM Mpu3HaKaM (1o
YHCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 (DeKTy,
[0 W3MEHEHHUIO CTEIIEHEHM OKHCIIEHUS XUMHUYECKHUX DJJIEMEHTOB, IIO
0o0paTUMOCTH, TIO YYacTHIO KaTajau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKkuuu, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTe o ckopoctu XxuMuyecko peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX ~ XUMUYECKMX peakuusx. [loHsATHE O TOMOTE€HHBIX H
reTeporeHHbIx peakuusax. llonstme o karammse. IloHsATHE O XUMHYECKOM
paBHOBecHU. PaKTOPBI, BIMSIIOIMIAE HAa CKOPOCTh XUMHUYECKOW pEakuuu |
ITOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKLWHU, AJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOM  peakuuu. CoOCTaBIIEHHE  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JHCCOLMALIMH. DNEKTPOJIUTHL U
HEdJIEKTpONuThl. KaThoHBI, aHMOHBI. MexaHu3M JUCCOLMALNHA BEUIECTB C
Pa3IMYHBIMA BUJAMH XMUMHUYECKOU CBA3U. CteneHb aucconuanuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS TPOTEKAHHS PEAKIUH HOHHOTO
oOMeHa, MOJIHbIE U COKpalll€éHHble MOHHbIE ypaBHEHHUs peakuuil. CBoiicTBa
KHUCIJIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconnanvu. KauectBeHHble peakiny Ha MOHBL. [[oHATHE O TMAPOIN3E COIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIAMH KPUCTALINYECKUX PEIIETOK HEOPTAHUYECKUX
BEILIECTB — METAJVIOB U HEeMeTa/uioB (rpadura U ajiMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpHsl), MCCIENOBAHME 3aBUCUMOCTH CKOPOCTHM XMMHYECKOM
peakuuu  OT  BO3ACHCTBUS  pa3aMYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPONIPOBOJAHOCTH PACTBOPOB BEILECTB, INpOLECCAa IUCCOLMALMU KHCIIOT,
1IEeJI0Y€E U coJiel (BO3MOXKHO MCIOJIB30BAHUE BUAECO MAaTEPUAJIOB), IPOBEACHUE
OMbITOB, WUTIOCTPUPYIOUIUX NMPU3HAKU MPOTEKAHUS PeaKluii HOHHOTO OOMeHa



(oOpazoBanue ocanka, BBIAEICHHE Ta3za, OOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropenue, peakiuu Pa3oKeHHUs, COCJIMHEHHUS ), pacrno3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIBI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCIEePUMEHTAIBHBIX 3a7a4.

Hemeranbl U uX coeinHeHUA

OOmrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHne u (pU3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoOJIeHiCTBUE C MeTaJlJlaMH, HEMEeTalllaMH, Iejlo4aMu). XJIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJyYeHHUE, IpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPO/ia Ha OpPTaHW3M 4eJoBeKa. BakHeine XJI0puabl U UX
HAXO0XKJCHUE B IPUPOJIE.

O6mas  xapakrtepuctuka aneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEeHN OKUCIeHus. CTpoeHue u pu3nveckue
CBOMCTBa TPOCTBIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/I,
CTpoeHHe, (U3NUEeCKHe U XUMHUYEecKHe CcBoMcTBa. OKCHABI Cephl Kak
IOpPEICTaBUTENIN KHUCIOTHBIX OKCHIOB. CepHas KHCIIOTa, (QU3UYECKUE U
XUMHUYECKHE CBOWCTBa (00IIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIINE B OCHOBE MPOMBILIIEHHOTO
cnoco0a moxy4yeHus: cepHoil kucioThl. Ilpumenenne cepHoil kuciotel. Conu
CEpPHOM KHCIJIOThI, KAUECTBEHHAs! peakuus Ha cyibdar-uoH. HaxoxaeHue cepbl
1 €€ COCIMHEHUU B MpUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHHSIMU Cepbl (KUCIIOTHBIE JO0XIH, 3arpsI3HEHUE BO3AyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHMS. A30T, pacnpoCTpaHEHUE B
npupoze, pusndyeckue U Xumudeckue cBoiictBa. KpyroBopor azora B mpupoe.
AMMHaK, ero pU3nyecKkue U XUMHYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Comn amMMoHUS, UX (U3MYECKME W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI AMMOHUS. A30THas KHUCIOTa, €€ MOIy4YeHHE,
¢usnyeckue M XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U crneuuduueckue). Vcmnonb3oBaHue HUTPATOB U COJEM aMMOHHUS B
KaueCTBE MHUHEPAIbHBIX yJI0OpeHHil. XUMHUECKOe 3arpsi3HeHUE OKpYyKarolien
Cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0KAH, 3arpsiI3HEHNE BO3/yXa, TOYBBI



u BogoémoB). docdop, ammorponHbie Mogudukanuu Gochopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun docdopa (V) u  dochopHas KucioTa,
du3nyueckre U XMMUYECKUe CBOMCTBA, nonydyeHue. Mcnons3zoBanue pocdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapaktepuctuka oaneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHbIC
MoauUKAIMK, PACHpPOCTPAaHEHUE B MPHUPOJES, (PU3NUECKHE W XHUMHYCCKUE
cBoiictBa. Ancopoums. KpyroBoport yriaepona B mpupoae. OKCuanl yriepoja,
uxX (U3NUECKHE W XUMHUYECKHE CBOWCTBA, JICHCTBHE HA XUBBIE OpPTaHU3MBEI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a rio0anbHOTO NOTEIUICHUS KIMMATa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ CoiaM, UX (UIMYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4yeHUE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcmonp3oBanne kapOOHATOB B OBITY, MEAUITMHE, TPOMBIILICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHWYECKHWX BEIIECTBAX KakK O
COCMHEHUAX yriepoja (MeTaH, 3TaH, 3TWJICH, alleTUJICH, 3TaHOJ, TJIUIICPUH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHMKH  YTIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yrieBojax — M WX POJIHM B )KU3HU 4YeIOBeKa. MaTepraibHOE €IUHCTBO
OpTraHUYECKUX ¥ HEOPTAaHUUECKUX COCTUHCHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: KpeMHUsi B npupoje. OOmue npencraBieHust o0
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeire cTponTebHbIe MaTepHalIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpobiemMbr 6€30macHOTO HUCTOIb30BAHUS
CTPOUTEILHBIX MAaTEPHAIIOB B MIOBCETHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3yyeHue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TPOBEICHNE KAUSCTBEHHBIX PEaKIIMA Ha XJIOPUA-HOHBI M HAOJI0ICHNE
MIPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBA TaJOTCHOB HM WX COCAMHEHWH (BO3MOXXHO HCIIOJIb30BAHUE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPHUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsMHU (BO3MOXKHO
UCIIOIb30BaHUE BHUJACOMATEpPHAIOB), HAONIOJEHHWE TMpoliecca OOyIIIMBAHUS



caxapa IOJ JAEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIJIOTHI, H3Y4YEHHE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakIuu Ha cyiabpaT-uoH W HaOJIIOJCHUE TIpU3HAKa ¢
IIPOTEKaHMsI, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBAMHU a30Ta, ¢ocdopa U ux
coeMHEHUN (BO3MOXKHO HCIIOJB30BAaHUE BHUIECOMATEpUATIOB), 0Opa3laMu
a30THBIX B PochOpPHBIX yIOOpeHUH, MoJlydeHrne, coOupaHue, paclio3HaBaHUE U
W3y4YCHUE CBOWCTB AMMHAKA, NPOBEICHUE KAYECTBEHHBIX PEAKIHMN HA HOH
aMmMoHUST W ¢ochaT-MOH U U3YYCHUE TPHU3HAKOB UX TMPOTEKAHMS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO0 (BO3MOYKHO
WCIIOJIb30BaHUE BHUIACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALITUHYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM pAacTBOPEHHBIX BEIIECCTB aKTUBHPOBAHHBIM YIJIEM M YCTPOHCTBOM
pOTHUBOrasa, MOoJydyeHue, coOMpaHHe, PAclo3HABAHME U H3y4YEHUE CBOMCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHHE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUJINKAT-HOHbl M W3YyYCHUE MPU3HAKOB WX IMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE KCHEPUMEHTATIbHBIX
3aj71a4 1o TeMe «BakHeunIe HeMETaJUIbl U UX COCTMHCHUS.

MeTaJiibl 4 UX COeTUHEHUS

OO0miass XapakTepUCTUKAa XUMHUYECKHX DOJEMEHTOB — METaIOB Ha
OCHOBaHMH X IOJIOKEHUS B [Ieproinyeckor CUCTEME XUMUUYECKUX DJIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTaluioB. Metauinueckas
CBSI3b U METAJUIMYECKasd KPUCTAIUIMYECKAST PEIIETKA. DJIEKTPOXUMUUYECKUAN P
HalpsHKEHUM MeTaioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue cnocoObl ToOJIydeHUs MeTauioB. [loHsATHE O KOPpPO3UM METaJUIOB,
OCHOBHBIC CIOCOOBI 3alUThl WX OT Koppo3uu. CruaBbl (CTajib, YYTYH,
JTIOPAITIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ ITPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWEe B lleproamueckond  cucrteme
xuMudeckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B mpupojsie. Puznueckue M XMUMHUYECKHE CBOMCTBA (HAa NpUMEpe HATpUs U
kausi). OKCUAbl M TUAPOKCUIBI HATpus W Kaius. [IpuMeHeHHe HIeTOUHbIX
METAJIOB U UX COCIUHECHUM.

[[lemoyHO3EMENBHBIE METAJUIBI MAarHui W KAJIbLHHK: TIOJIO)KEHUE B
[lepuoanueckort cucrteme xumudeckux osnemeHtoB JI. WM. Mennaeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXAEHHE B mpupoje. Puzmyueckne M XUMHUYECKUE
CBOMCTBa MarHus W Kajbliusa. BakHeWlnne coeauHEHUs Kajablus (OKCHUJ,
TUAPOKCHU]I, COJN). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.



AmomuHnl: mnosiokeHue B [lepuonnueckonm cucreMe XMMHYECKHX
anemeHTOoB [[. M. MenneneeBa, CTpO€HHME aTOMa, HAXOXKJICHUE B MPUPOJE.
duznueckre U XUMUYECKHUE CBOMCTBa amtoMuHMSA. AMQoTepHbIe CBOICTBa
OKCH/JIa U TUAPOKCUIA ATFOMUHUSL.

Keneso: nonmoxenue B [lepnoanveckor cucTeMe XUMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpO€HUE aToMa, HaXOXJICHUE B npupoje. Pusndeckue u
XUMHYECKue cBoicTBa xene3za. Okcuabl, ruapokcuasl U conu xeneza (1) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C O00Opa3llaMud METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHIA
KalbllUg U HATpHUs C BOJOH (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOLIECCA TOPEHUS KENE3a B KUCIOPOAE
(BOBMOXKHO HCIIOJB30BaHWE BHUJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMil HA MOHBI: MarHus, Kajablys, AIFIOMUHUS, [ITHKA, JKeJe3a
(II) m xeneza (III), memu (II), HaOmofeHWE W OMUCAHUE MPOIECCOB
OKpalllUBaHUsl IUJJAaMEHU HWOHAMHU HATpHsl, Kajdusi W Kaublus (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TUIPOKCHA LIMHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHelIe MeTasibl U UX COEIUHECHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTBa n Marepranbl B OBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOTraxX M OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIel cpeabl (MpeeabHast JoMyCcTUMas
KOHILIeHTpausi BemiectB, painee — I[IJIK). Ponp xumum B pelnieHuu
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumMenm:

M3y4deHHe 00pa3ioB MaTEpUaIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHbIC
MaTrepuabl).

Mescnpeomemmnuie ceazu

Peanuzanust MexnpeaMETHBIX CBS3€l MpU U3yYEHUU XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. YEepe3 WCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHH, SBISIONIMXCS CUCTEMHBIMH IS OTIEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHUHTE3, KiIaccu(UKalMs, TNEePUOTUIHOCTh, HAOIIOIACHHE,
OKCIIEPUMEHT, MOJICIIMPOBAaHNUE, M3MEPEHUE, MOJENb, SBICHUE, MAapPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®dwus3uka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI,
U30TOIbI, PATUOAKTHBHOCTh, MOJICKYJa, AJIEKTPUUCCKUIN 3apss, MPOBOIHHKH,
MOJIYITPOBOJHUKH, IUAJICKTPUKH, (DOTOIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe  COCTOSIHME  BEIIeCTBa, ra3, pacTBOpP, PacTBOPHUMOCTH,
KpUCTAJUTMUECKass peméTKa, CIUIaBbl, (PU3MUYECKHE BEIMYWHBI, €IWHUIIBI
U3MEPEeHHsI, KOCMUYIECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: porocunTtes, npixanue, onocdepa, IKOCUCTEMa, MUHEPATLHBIC
yI00pEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
MTOJIC3HBIC HCKOITaeMbIe, TOTUTHBO, BOJHBIC pECYpCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
OPUHATBIMA B OOIIECTBE IMpaBUJIaMU U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyHYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMON TIO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil U
pacUIMpPEeHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOIO  OTHOWIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM
nHpopmariued O TEpPeOBbIX JOCTHUKEHUSX U OTKPBITUSIX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAy4HBIX 3HAHHUIX 00
YCTPOMCTBE MHpaA U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUJIEKTUBE, KOMMYHHKAaTHUBHON  KOMIIETEHTHOCTH B
OOULIECTBEHHO IOJIE3HOM, y4eOHOMCCIEeI0BAaTEIbCKOM, TBOPUYECKOM U APYyrux
BUJIAX JESITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€ATEIbHOCTH
MIPU BBIMOJHEHUH YUE€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Y4YEOHBIX  IPOEKTOB,  CTPEMIIEHHUS K
B3aMMOIIOHMMAHUI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEATEIBbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHE M IOCTYIKH CBOUX
TOBApUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIIAIOIINE
OCHOBY JUIsl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPa, MPEJCTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOJHOM CPEJIOH, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO03HABATENIbHBIE MOTHBBI, HAIlPaBJICHHbIC HA MOJYYCHHE HOBBIX 3HAHUU
N0 XHMHH, HEOOXOAuMble IJisi OOBSICHEHUS HaOMI0IaeMbIX IIPOLIECCOB H
SBJICHUM, TMMO3HABAaTEeIbHOM, MH(POPMAIIMOHHON M YUTATEIhCKOW KYJIbTYPHI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padoThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATypOMl,  JTOCTyHHBIMHU  TEXHUYECKHUMHU  CpPEIACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpPEC K OOYYEHHUIO W IO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTbh H
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOM U  HCCIIEOBATEIbCKON
JEeSTEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIpPaBJICHHOCTU U YPOBHS 00y4YeHHUS B
JIaJIbHCUIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3J0POBBII 00pa3 JKU3HU, OCO3HAHUE IOCIEACTBUI U
HETIPUSTUE BPEAHBIX MPUBBIUECK (YMOTPEOJCHUSI aJKOTOJisi, HApKOTUKOB,
KypeHHus), HEOOXOAUMOCTH  COOJIIOJIEHHUS MpaBUi  OE30MACHOCTH  MpH
oOpaInieHu ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peajibHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIndHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYJOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIM BBIOOD
WHIUBUyIbHOW  TPAeKTOPUM MPOJOJDKEHHS 00pa3oBaHUA C  yU4ETOM
JUYHOCTHBIX UHTEPECOB M CITIOCOOHOCTH K XMMUU, OOIIIECTBEHHBIX UHTEPECOB U
nOTpeOHOCTEH, ycremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOUMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCA B MpodecCHOHATHHOM
cpexne;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTMYECKU LEIECO00pa3HOEe OTHOILIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOTrO
u Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOUIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
mpaBui 0E€301acHOTO TMOBENCHUS TPU paboTe C BEIIeCTBAMHU, a TakkKe B
CUTYyalUsX, YTPOXKAIOIINUX 310POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJTydaeMble MPU U3YUYECHUN XUMUH, JIJIS
pelieHnss 3aaad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOLHOU CpEIoM, I



MOBBIIICHUS] YPOBHS JKOJOTHYECKOW KYJIBTYpPhI, OCO3HAHUS TI100aTbHOTO
XapakTepa HSKOJIOTMYECKHX MpOOJeM M MyTed WX PEIICHHs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B IT0O3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TOHATHS (3aKOH, TEOpPHs,
MPUHIUI, THUMNOTe3a, (akT, CHCTeMa, MPOIECC, IKCIEPUMEHT | ApYyToe.),
KOTOpPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM M3 HJTUX NPeIMEeToB  (HOPMHUPOBATH
NpEICTaBIICHUEe O LEJOCTHOW HAydyHOM KapTUHE MHpa, U YHHUBEpCaJbHBIC
yueOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIEe oOecrneunBaroT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IJJAHUPOBAHHIO M OCYIIICCTBICHHUIO yIeOHOM eI TEITHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

YMEHUS HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS MPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XUMUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABJIUBATh B3aUMOCBS3h C IPYTUMHU MOHATUSIMH ), UCTIOJIB30BATh
MOHSATHS JJ11 O0BSICHEHUS OT/ICNIbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUH I KJIacCU(UKAIMU XHMHYCCKHUX BEIIECTB W XUMHUYCCKUX
peaKInii, YCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIC CBSI3W MEXKIY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, NEAyKTHUBHEIC,
10 aHAJIOTHH ), JICIATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (TIPEIMETHhIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOIb3yeMbIE B
XUMUH, TpPeoOpa3oBhIBATh IUPOKO TMPUMEHSEMbIE B XHUMHHU MOJCIIbHbBIC
MIPEACTABICHHS] — XUMHUYCCKHUI 3HAK (CMBOJI 3JIEMEHTA), XUMHUecKas hopmysa
¥ ypaBHEHHWE XMMHYECKOW PEaKIMH — IMPHU PEHICHUH y4eOHO-TI03HABATEIHHBIX
3amad, ¢ y4€TOM OTUX MOJCIBHBIX  TPEICTABICHUW  BBIABISTH U
XapaKTepHU30BaTh CYIIECTBCHHBIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHYECKHX  PEaKIUW, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIC CBS3M W TMPOTUBOPEUUS B
M3Yy4aeMBbIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciaenoBarebCcKue 1eiCTBUA:



YMEHHUE HCII0JIb30BaTh MMOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KayeCTBE OCHOBBI ISl (POPMUPOBAHUS THIIOTE3BI IO
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

IpUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHU3ALMU U IPOBEICHUIO
YUYEHUYECKUX OSKCIIEPUMEHTOB, yMEHHE HaOI0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIBHO NPOTHO3UPOBATh €T0 pe3ynbTar, GOopMyIUpoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABISATh
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ uHpopmanueii:

YMEHHE BBIOMpATh, aHAJIM3UPOBAThb U HHTEPIPETUPOBATH MH(POPMALIUIO
pa3aMuYHBIX BUAOB M (OPM MPEACTABICHUS, IOIy4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJIEpKaHus,
CIpaBOYHbIE TMOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3IMYHble METO/bI M 3aPOCHI IPHU MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIaCTH HCIIOJIb30BAHUSA HMH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIAJICHAE KYJBTYPOH AaKTUBHOIO HCIIOIB30BAHUS PA3JIMUHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY IpEACTaBICHUS
MH(pOpMaMU W WUIIOCTPUPOBATH pPELIAEMBbIE 33a4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE WCIOJNb30BaTh W aHAIM3UPOBATH B Ipouecce y4yeOHOH U
HCCIIEI0OBATENbCKOMN NEATEIBHOCTH uH(pOpMaIIO 0 BIIMSTHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKPYIKAIOIIEH NPUPOIHOU CPEBI.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHHMS 3aJaBaTh BOINPOCHI (B XoJe Auaiora u (Wid) JUCKYCCUHU) TO
CyLIECTBY 00CyknaeMoil TeMbl, (OpPMYIUPOBATh CBOM  MPEAJIOKECHHS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOM 3a1auH;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpPE3yJbTaTbl IO3HABATEILHON
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JenaTh MPE3EHTALMI0
pe3yNbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO HJKCIepuMeHTa (J1abopaTOpHOro
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MIPOEKTA);



yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W  HMCCIEAOBATEIIbCKOW  JEATENIBHOCTH IPU  PEUICHUU
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3unuii  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE€  IITYPMBI»,
KOOpAWHAIMSA COBMECTHBIX IEHCTBHI, OMNpPENEIICHHE KPUTEPUEB IO OILIEHKE
KaueCcTBAa BBITTOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAEHATh LENU AEATEIbHOCTH, TIaHUPOBATD,
OCYILIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIC CTIOCOOHI pelieHns YUeOHbBIX
Y TI03HABATEJIbHBIX 33/1a4, CAMOCTOSITENBHO COCTABISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA aTOPUTM JICUCTBUIM TMPU BBHINOJHEHUHM 33JaHUM C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEaKIUsX,
OLICHHBATh COOTBETCTBUE MOJIYUYEHHOTO PE3yJIbTaTa 3asiBIICHHON LIE€JIH, YMEHUE
WCMOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IMpEIJIaraéMble B YCIOBUU
3alaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOH (enepasbHONM paboueit Mmporpammoi,
BBIJICJIIOT: OCBOCHHBIC OO0YYaIOIIUMHUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeWcTBUM, creurduyeckue Uil TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATEIbHOCTH 10 TMOJYYEHUI) HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoniy oOydyenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(omHOpOAHAs Y HEOJTHOPOIHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
U MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAA
Macca, maccoBasg JOJISI XHWMHYECKOTO JJIEMEHTAa B COCIUHEHUH,
MOJISIDHBI ~ OOBEM, OKCHJ,  KHCJIOTa, OCHOBAaHHE,  COJb,
ANEKTPOOTPULIATEBHOCTh, CTEIEHb OKUCICHUS, XUMHUUYECKasl Peakius,
KJaccu(uKaIys peakiuii: peakiu COSTMHEHUS, PEaKIIUU Pa3JI0KECHHUSI,
peakiMu 3aMeleHus, peakiuu OOMeHa, 9K30- M JHIOTEPMHYECKHUE
peaKkimu, TEIUIOBOM 3P (HEKT peakiuu, PO aToMa, JIEKTPOHHBIN CIIOH
aTomMa, aToMHasi oOpOuTagb, paauyc aroma, XHUMHYECKas CBS3b,



MOJISIPHAS. W HENOJISIpHAs KOBAJEHTHAsl CBA3b, MOHHAs CBS3b, HOH,
KaTUOH, aHWOH, PAaCTBOpP, MaccoBas JOJisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAIMsl) B pacTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX IMOHATHH H
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJHUKY [Jisi COCTaBJiCHHS (popmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIU;

OTpeNeNsITh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OWHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApPHBIX
COEAMHEHUAX, MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
COeIMHEHUI Mo QopMmyliaM, BUJ XMMHYECKOU CBA3U (KOBaJEHTHas U
MOHHAs) B HEOPTAaHUUECKUX COCANHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3axkona JI. WM. Menneneesa:
JNEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJOXeHUs B [leproandeckoii cucreme,
3aKOHOB COXPAHEHHMS MAcCChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTaJpo;

OMKCHIBATh M XapaKTepu3oBaTh TaOiuuHytlo (opmy [lepuomnueckoi
CUCTEMBbl XMMHUYECKHX DJJIEMEHTOB: pa3IU4aTh IOHITUS «IJIaBHAs
noarpytmmna (A-rpynmna)» u «nodounas noarpymnmna (b-rpymnma)y, majbie
1 OOJIBIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabnuue «llepuomuueckas cucrema xumuyeckux syemeHToB JI. .
MenpaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIIee YHucio
AJIEKTPOHOB U PACTIPEICTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);
KJacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBy YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TeIIOBOMY 3D PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  MOATBEPXJas  OMNUCAHUE  MPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINI;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHYECKHX
MPEBPAILEHUN B pa3JIUYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCHUTEIIBHYI0 MOJIEKYJIPHYIO U MOJISIPHYIO MacChl
BELIECTB, MAacCCOBYIO JOJI0 XHMHYECKOr0o »3JieMeHTa 1o Qopmyiie



K

COCIMHEHHs, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, NPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

IPUMEHSTh OCHOBHBIE OIIEPALMU MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3ed — IS
U3YYEHHUs] CBOWMCTB BEUIECTB M XMMHYECKHX pPEaKLHM, €CTECTBEHHO-
HAay4YHBIC  METOABl  TO3HAHWS —  HAONIOJICHWE, W3MEPCHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICIICHHBIN);

CIEIOBATh MpABWJIAM  TOJb30BAHUS XHUMHUYECKOM MOCYyIOW U
nabopaTOpHbIM 000PYJOBAaHMEM, a TaKXKe MpaBWIaM OOpallleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB €  ONPEIACIEHHONM MACCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKUE HKCIEPUMEHTHI 10
pacno3HaBaHUIO PACTBOPOB MIEIOYEH M KHUCIOT C IOMOIIBIO
MHJUKATOPOB (JaKMycC, (eHON(PTAICUH, METUIIOPAHK U APYTHE).

KOHIly oOyueHus B 9 KJjiacce TMpeJMETHbIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIlIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBsA3b, TEIIOBOM
3 dekT peakuu, MOJIb, MOJSPHBIA O0BEM, PacCTBOP, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOIUTUYECKAST TUCCOLUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIHUTENIb, BOCCTAHOBHUTENb, OKHUCIEHHE M  BOCCTAaHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WOHHAs, MeTaJUIMYecKas), KpUCTaJUInueckas pemeéTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakIuu, MpeaeabHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUM BELIECTB U X MPEBPAILICHUII;
WCIIOJIH30BaTh XMMHYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;



ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHHS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa, MNPUHAJIEKHOCTD
BEILIECTB K OMNpPEACIEHHOMY KJIacCy COeIUWHEHUN mo ¢dopmysam, BHI
XUMUYECKON CBA3M (KOBaJeHTHas, WMOHHAs, MeETaIMYecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHEHHH,
THUIl KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBaTh W XapaKTEpU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIIEMEHTOB:
paznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynmna)» u «mnoOodyHas
noarpynna (b-rpynma)», manble U OOJdbIINE MEPUOJIBI, COOTHOCUTH
0003HAYEHHUSA, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee YHUCIO JJICKTPOHOB U
pacrpeniesieHe UX M0 JJICKTPOHHBIM CJI0siIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COCIMHEHUN B
npenenax MajlblX NEPHOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCCU(PUIMPOBATh  XUMUYECKHUE  DJIEMEHTbl,  HEOPraHUYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (TI0 YUCITYy U COCTaBY YYaCTBYIOLIUX B
peaklMK BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 U3MEHEHUIO CTeNeHEeN
OKHUCJICHUS] XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOUIUE U CIEHUPUUECKUE XUMUUYECKUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, INOATBEP)KIAs OIHUCAHUE
OpPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHMI COOTBETCTBYIOIIMX
XAMUYECKHUX PEAKIIUM;

COCTABJISITh YPABHEHUS DSJEKTPOJIUTUYECKOM JUCCOLUMALMU KHUCIOT,
HIEJI0YEe W COJIEW, TOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEaKLIHM
MOHHOrO  OOMEHa, ypaBHEHMS  peakUuuid,  MOJITBEPKAAIOUIUX
CYILLIECTBOBAHNE T'€HETUYECKOW CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKUUi
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;



MPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOYKHOCTH TPOTEKAHMSI XMMHUYECKHX IMPEBPANICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUMCIISITh OTHOCHTEIBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MAcChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO OJJIEeMEHTa 1o QopMyiie
COCIUHEHMS, MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOHN peakiuy;

coOnrofaTh MpaBuUia  MOJB30BaHUA  XMMHUYECKOW TOCYIOoM U
nabopaTOpHBEIM 00OpPYIOBaHWEM, a TakKXKe TpaBWiIa OOpaIICHHs C
BEIICCTBAMH B COOTBETCTBHH C HMHCTPYKIHSIMH I10 BBITIOJTHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OTBITOB IO TMOJYYCHHIO W COOMpPaHHUIO
ra3000pa3HbIX BEUIECTB (AMMHaKa U YTJIEKUCIIOTO rasa);

NPOBOJUTHh  PEAKLWH, MOATBEPXKIAIONINEe KAaYeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABATh ONBITHBIM MyTEM XJIOPUI-,
Opomua-, wuomuna-, kapobonar-, ¢docdar-, cumukar-, cyiubdar-,
THJIPOKCHUI-UOHBI, KATHOHBI aMMOHUS ¥ HOHBI W3YYEHHBIX METAJLIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILIECTB;
INPUMEHSTh OCHOBHBIC OIEpAaIlMd MBICIUTEILHOW JIEATENbHOCTH —
aHaJIU3 W CHUHTE3, CpaBHEHHE, O000O0IIEHHE, CHCTEMaTU3aLuIO,
BBISIBIICHHE MTPUYMHHO-CIICICTBEHHBIX CBS3EH — JJIsl M3yYCHHS CBOMCTB
BEIIECTB W XUMHUYECKHX PpEaKIHUW, €CTECTBEHHO-HAyYHBIE METOIbI
Mo3HaHUS — HaOMIOJCHUE, U3MEPEHHE, MOJICTHPOBAHUE, IKCIIEPUMEHT
(peanbHbIi 51 MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KosmuecTBo yacos
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3iejioB U TeEM Konrpoasnsie | IIpakrnyeck
n/n Bcero pecypcebl
NporpaMmMbI padoThbI ue padoTsl
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE IOHATHS
XuMHsT — BaKHas
00J1aCcTh €CTECTBO3ZHAHUS
11 . 5 0 2 bubmuoreka I1OK https://m.edsoo.ru/7f41837¢
Y TIPaAKTUYECKOU
JEeSATEIbHOCTH YEJIOBEKa
BemecTBa u xumuyeckue
1.2 n 15 1 0 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
peakiuu
Hroro mo pazueny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bosnyx. Kucnopon.

2.1 6 0 0 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
ITonsarme 00 okcumax
B 1

2.2 OHOPOZ.IOHATHE © 8 0 1 but6mmoreka [IOK https://m.edsoo.ru/7f41837c
KHCJIOTaX M COJISX
Bopna. PactBopsl.

2.3 5 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
[TonsiTHE 00 OCHOBAHUAX
O

24 CHOBHDIC KTACCHT 11 1 1 but6mmoreka [IOK https://m.edsoo.ru/7f41837c

HCOPTraHNYCCKUX



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

COE€TUHEHUN

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
3.1 XAMUYECKHX DJICMCHTOB 7 0 0 bubmuoreka 1{OK https://m.edsoo.ru/7f41837¢
. . Menneneena.
Crpoenue atoma

XuUMHUUYeCKasa CBI3b.

0 -
3.2 KHEIITETLHO 8 1 0 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE
peakuuu
Uroro no pazneny 15 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 0 0 bu6mmoreka [1OK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO

68 4 5

YACOB I10 ITPOTPAMME



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

HauMenoBanue

KoaudecTBO 9acoB

Ne duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
pa3iejioB U TeEM Konrpoasnsie | Ilpakrnyeck
n/n Bcero pecypcebl
NporpamMmbl padoThI ue padboTsbl
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIuu
IToBTOpEHUE 1
TyOJICHUE 3HAHHMA
11 | Y 5 1 0 Bu6muorexa LIOK https://m.eds00.ru/7f41a636
OCHOBHBIX Pa3/IejioB
Kypca 8 kiacca
OcHoOBHbIE
1.2 3aKOHOMEPHOCTH 4 0 0 bu6mmoteka L{OK https://m.edsoo.ru/7f41a636
XUMHYECKUX PEAKIUN
DNeKTpoNuTHYECKast
M CCOIUAIUS.
1.3 8 Hat 8 1 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
XUMHUYECKHUE PEAKIIUU B
pacTBopax
Hroro no paszneny 17
Paszgen 2. Hemerasuibl U MX COeIMHEHMSI
OO6m1ast XxapakTepucTruKa
2.1 XAMHYECKHX AJICMEHTOB 4 0 1 but6mmoreka [{OK https://m.edsoo.ru/7f41a636

VIIA-rpynmnsl. ['aorenst



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

2.2

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JICMEHTOB
VIA-rpynmel. Cepa u eé
COETMHEHUS

bu6numoteka LIOK https://m.edsoo.ru/7f41a636

2.3

OO01mas xapakTepucThKa
XUMHUYECKHUX 3JIEMEHTOB
VA-rpynnsl. A3or,
dhochop 1 ux coeTMHEHHS

bubnuoreka I{OK https://m.edsoo.ru/7f41a636

2.4

OO6mrast XxapakTepucTruKa
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHI U UX
COCIMHECHUS

bubnuoreka I{OK https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3znen 3. MeTa/liIbl M X COCAMHEHUS

3.1

OO01me cBolicTBa
METAIIOB

bubnuoreka IIOK https://m.edsoo.ru/7f41a636

3.2

Baxxaeiinme MeTayuibl U
UX COEOUHEHUS

16

but6mmoreka [IOK https://m.edsoo.ru/7f41a636

Hroro no pazneny

20

Pa3nen 4. Xumus u okpyxkaonias cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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BemwecrBa u Mmarepuassl B

4.1 KU3HI TeTOBCKA 3 bubmuorexa ITOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpemst 3 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
No KosmuecTBo yacos
; Harta DIeKTPOHHBIE HH(PPOBLIE
n/ Tema ypoka KonTposabHbie IIpakTHyeckue
Bcero U3y4eHus o0pa3oBaTejbHbIe pecypchl
I padoThI padoThI
IIpenmer xumuu. Ponb xumuu B
JKU3HU denoBeka. Tena u 1 0 0 bubmorexa HOK
' 05.09.2024 | https:/m.edsoo.ru/ffod210c
BeIleCTBa
ITonsTre o0 MeTOgaX MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMHH 09.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTryeckas padora Ne 1
«[IpaBuna paboTs! B 1abopaTopuu 1 0 1 bubnmnorexka HOK
U IpUEMBI 0OpalleHus ¢ 12.09.2024 | https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM
YucTele BEIIECTBA U CMECH. 1 0 0 bu6mmoteka [IOK
CniocoOsI pa3aenenus cMmeceit 16.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpaxkTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa [JOK
a . PHMEP 19.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJIN)»
but6mmoreka [IOK
ATOMBI H MOJICKYIIbI 1 0 0 23.09.2024 | https://m.edsoo.ru/ff0d2a6c



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

XuMHYeCcKUe dJIEMEHTBI. 3HAKU

7 (CUMBOJIBI) XUMHYECKUX bubsmorexa [IOK
26.09.2024 https://m.edsoo.ru/ff0d2be8
DJIEMEHTOB
8 IIpocThle U CIIOKHBIE BEIIECTBA bubmorexa LOK
P - 30.09.2024 https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIIEKYIAPHOE YUECHHUE bubnnorexa LIOK
Y v 03.10.2024 https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSHCTBA COCTaBa
10 BEIIeCTB. XUMUYECKasi (opMyIia. bubnmoreka [JOK
BanentHOCTH aTOMOB 07.10.2024 https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
OTHOCHUTEIbHAs aTOMHAs Macca.
11 OTHOCHUTEbHAS MOJICKYJISIpHAS bubmorexa [JOK
yip 10.10.2024 https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 101 XUMAYECKOTO bu6nuoreka [IOK
DJIEMEHTA B COETUHEHUN 14.10.2024 https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. but6mmoreka [IOK
MounsipHast macca 17.10.2024 | https://m.edsoo.ru/ff0d5230
14 DduU3n4ecKue U XUMUYECKHUE but6mmoreka [IOK
ABJICHUS. XUMUYECKasl peaklus 07.11.2024 https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yciIoBUS MPOTEKAHUS bubmuoreka [JOK
XUMUYECKUX PEaKIui 11.11.2024 https://m.edsoo.ru/ff0d3al6



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

3aK0oH COXpaHEHUsI MaCChl

bu6nmoreka [IOK

16
BELIECTB. XUMUYECKUE YPAaBHEHUS 14.11.2024 | https://m.edsoo.ru/ff0d3b88
BbruucnieHus KoJumuecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSIM bubmorexa LOK
YPEBHE 18.11.2024 | htps://m.edsoo.ru/ffod5708
XUMHYECKHX PEaKIUii
Kiaccupukanus XuMHIecKux
18 peakiuit (CoeTuHeHus, bubnuotexa [HOK
pa3iiokKeHUs1, 3aMEeILECHUS, 21.11.2024 https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeAUCT. O000IIeHNHE U bubmorexa HOK
] B 25.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIIHsI 3HAHHHA
Konrtponsnas padora Nel o teme
20 «BeniecTBa U XMUMUYECKHE bubmorexa [JOK
28.11.2024 | https://m.edsoo.ru/ff0d4290
peaKIum
Bo3ayx — cmech razos. CocraB
21 Bo3ayxa. Kucimopon — aneMeHT u brbmmorexa LTOK
' P 02.12.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
duznyecKkrue 1 XUMUICCKHE
99 CBOMCTBA KHCJIOPO/ia (peaKIuu bubnuotexa [JOK
okucneHus, ropenue). [lonsrue 05.12.2024 | https://m.edsoo.ru/ff0d4614

00 okcugax



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

Croco0bl nosty4eHus KUciaopoaa
B J1a0opaTopuu u

Bbu6nuoreka [IOK

23
npoMblluieHHOCTH. [Ipumenenue 09.12.2024 | https://m.edsoo.ru/ff0d497a
KHCJI0pOJia
TennoBoii 3¢ ekt XuMuIecKoit
peaKIiu, TOHATHE O
24 TEPMOXUMHUUYECKOM YPaBHEHUU bubmorexa LOK
P P : 12.12.2024 | https://m.edso0.ru/ff0d4790
9K30- U 3HJOTEPMHUYECCKHIX
peaKIuax
TomnuBo (HedThb, yroiab U METaH).
25 3ar }ISHCI-EI/qu];OS . a, CII0COOBI ) bubmmorexa HOK
P A%, 16.12.2024 | https://m.edsoo.ru/ff0d4c4a
€ro MpeIOTBPAICHUS
[IpakTuueckas padora Ne 3 o
26 teme «Ilonydyenue u cobupanue bubnmnorexka HOK
KHUCJIOpPO/1a, U3yUEHUE €T 19.12.2024 | https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bomxopox — niiemMeHT u IIpocToe
27 BE Jlefnilo Haxoxnenue 113) bubmorexa HOK
HIECTBO. A 23.12.2024 | nhttps://m.edsoo.ru/ff0d4ddo
pUpoJIe
DU3NYEeCKre U XUMAYECKUE
28 cBolicTBa Bogoponaa. [IpumeHenue bubnnorexa LIOK
Aopona. 1'p 26.12.2024 | https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 TTousiTHE 0 KUCIOTAX U COJIAX bubnnorexa LOK
09.01.2025 https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Croco0bl osTy4eHus: BOJOPOa B

bu6nmoreka [IOK

30
nabopaTopuu 13.01.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTruueckas padora Ne 4 mo

31 teme «llonydyenue u cobupanue bubnmoreka [JOK
BOJIOPO/JIa, U3YUYEHUE E€T0 16.01.2025 https://m.edsoo.ru/ff0d4f42
CBOMCTB)»

39 MonsipHblii 006EM Ta30B. 3aK0H bubnmnorexka HOK
ABoraapo 20.01.2025 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA

33 BEILIECTBA ra3a MO €ro U3BECTHOMY bubnmnoreka HOK
KOJIMYECTBY BEIIECTBA WU 23.01.2025 | https://m.edsoo.ru/ff0d55a0
00BEMY
Breruncienust 00bEMOB ra3oB 1Mo

34 YPaBHEHHIO pEaKLUU Ha OCHOBE bubnuoreka [JOK
3aKOHA OOBEMHBIX OTHOIICHHI 27.01.2025 | https://m.edsoo.ru/ff0d5708
ra3oB

35 DduU3nvecKue U XUMUYECKHUE but6mmoreka [IOK
CBOMCTBA BO/JIbI 30.01.2025 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitue 00 bubmorexa [JOK
MHAMKATOpax 03.02.2025 | https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4dd0
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Bopa xak pactBopuTens.
HacbliieHHbIe ¥ HeHAChIILEHHbIE

bu6nuoreka [IOK

37
pacTBOpbl. MaccoBas 10J1s 06.02.2025 | https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[TpakTuueckast pabota Ne 5 o
38 Teme «lIpurotoBieHne pacTBOPOB bubnmnoreka HOK
C onpeAeI€HHOM MacCOBOM JoJiei 10.02.2025 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»
39 Kontponbnas pabota Ne2 o reme bubnuotexa [HOK
«Kucnopoa. Bomopoa. Boga» 13.02.2025 https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaius, bu6nuoreka [IOK
HOMEHKJIaTypa 17.02.2025 | https://m.edsoo.ru/ff0d664e
[Tonyuenue n xummuueckue
41 CBOICTBA KMCIIOTHBIX, OCHOBHBIX bubmorexa LHOK
’ 20.02.2025 | https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHUJIOB
4 OCHOBaHUS: COCTaB, bubmmorexa [JOK
KJIacCU(UKalus, HOMEHKIIaTypa 24.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue n XuMHU4eCKue bu6muoreka [JOK
CBOIICTBa OCHOBaHMM 27.02.2025 | https://m.edsoo.ru/ff0d67ca
44 KucnoTtsl: cocTas, but6mmoreka [IOK
KJaccu(uKaIus, HOMEHKIaTypa 03.03.2025 | https://m.edsoo.ru/ffOdfee2
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[Tonyuyenue u xummuyeckue

bu6nmoreka [IOK

45
CBOICTBA KHCIIOT 06.03.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 CIIOCOOBI MOJTYYCHUSI, XHMUYECKHE bubmorexa LOK
y ’ 10.03.2025 | https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTrueckas padora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
47 3a7a4 1o Teme «OCHOBHBIE bubmorexa [JOK
13.03.2025 | https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX
COEIUHEHUI))
I'eneTnueckas CBA3b MEKIY
48 KJIacCaM¥ HEOPTaHWIECKUX bubmorexa [JOK
. 17.03.2025 | https://m.edsoo.ru/00ad9a50
COCTUHEHUI
49 O06o0meHre U cucTeMaTH3aIus bubmorexa [JOK
3HaAHUUN 20.03.2025 | https://m.edsoo.ru/00ad9ch2
KonTposasnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCCHI bubmorexa HOK
. 03.04.2025 | https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
IlepBbIe MONBITKH
51 KJIaCCU(UKALUU XUMUYECKUX bu6muoreka [JOK
anemeHTOoB. [loHsTHE O TpymnTIax 07.04.2025 | https://m.edsoo.ru/00ad9ffa

CXOAHBIX 3JICMCHTOB



https://m.edsoo.ru/ff0dfee2
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Ilepronnueckuii 3aKOH U
IIepuoanueckas cucrema

Bbu6nuoreka [IOK

52
XUMUYecKux anemeHTos Jl. 1. 10.04.2025 | https://m.edsoo.ru/00ada52c
Menpeneena

53 [Tepuoasl, TpyMITBL, TOATPYIIITHI bubmorexa LHOK

PHOEL TPYTHIEL, TOMPY 14.04.2025 | https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB bubnuorexa [HOK
aTOMHBIX siaep. M3oTombl 17.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue dIeKTPOHHBIX

55 000JI0YEK aTOMOB 2JIEMEHTOB bubmuorexa [JOK
[Tepuoanueckoii cucremsi . 1. 21.04.2025 | https://m.edsoo.ru/00adaébc
Menpeneena
XapakTeprucTuka XUMHYECKOTO

56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubmorexa [JOK
[Tepuoanueckoii cucreme /1. U. 24.04.2025 | https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro

57 3aKOHAa JJI Pa3BUTHUS HAYKU U bubnmoreka [JOK
npaktuku. J[. . MenaeneeB — 28.04.2025 https://m.edsoo.ru/00ada96e
YUEHBIH, TIeAaror U TpakIaHuH

58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHYECKUX 2JIEMEHTOB 05.05.2025 | https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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bu6nmoreka [IOK

59 Honwas XuMmecKas cessp 12.05.2025 https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipas bubnmoreka [JOK
XUMHUYECKAS CBSI3b 15.05.2025 https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HenossipHas bubnmnoreka HOK
XUMHUYECKas CBA3b 19.05.2025 https://m.edsoo.ru/00adaab9
62 CreneHp OKUCIEHUS Bubmaorexa ITOK
20.05.2025 https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO- bu6mmoteka [IOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU 21.05.2025 | https://m.edsoo.ru/00adb076
64 OKHUCIUTENIN U BOCCTAHOBUTEIN Bubmaorexa ITOK
22.05.2025 https://m.edsoo.ru/00adb076
Konrtponsnas padora Ne4 o teme
65 «CtpoeHne atoMa. XUMHYECKas Bubmorexa ITOK
P ' 23.05.2025 | https://m.edsoo.ru/00adb486
CBA3bY»
66 PesepBHblit ypok. O0001IeHNE U bubmmoreka [IOK
cucTeMaTu3aIusg 3HaHUi 26.05.2025 https://m.edsoo.ru/00adb33c
67 Pe3epBHblit ypok. O600111€HNE U bubmuoreka [JOK
cucTeMaTu3anusa 3HaHUil 27.05.2025 https://m.edsoo.ru/00ad9cb?



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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68 Pesepublit ypok. O6001menue u 1 bubnunoreka [JOK
CUCTEMAaTH3alMsl 3HAaHUH 28.05.2025 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka KoHTpoJsbHbIE IMpakTHyeckue
n/n Bceero U3YYeHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Ilepnonnueckuit 3aK0H.
[Iepnonnueckas cucrema bubnnorexka HOK
1 1 0 0 05.09.2024
XUMHYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH Bt LOK
nonnoTexa
2 i 1 .09.2024
CBOWCTB XI/{MI/IHGCKI/IX JJIEMEHTOB 0 0 09.09.20 https://m.edsoo.ru/00adb6b6
NIEPBBIX TPEX NEPUOIOB
Knaccudpukanuus n Bu6 110K
noInoTeKa
3 HOMEHKJIaTypa HEOPTraHUYECKUX 1 0 0 12.09.2024 https://m.edsoo.ru/00adb7e2
BELIECTB
Buael xumuueckoi CBsA3U U Bu6 110K
nonmoTexa
4 TI/Il'[Lf KPUCTAJIIMYECKUX 1 0 0 16.09.2024 https://m.edsoo.ru/00adback
pemeéToK
KonTponbnas padora Nel no
11
5 teMe «IloBTOpEeHue u 1 1 0 19.09.2024

yriayOJieHne 3HaHUH OCHOBHBIX
pazzenoB Kypca 8 Kiacca»



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

Krnaccudukanus XuMrHaecKux

. bu6nmoreka [IOK

6 peaKkiuil Mo pa3IuyHbIM 23.09.2024 https://m.edsoo.ru/00adbebO
IIpU3HaKaM
[TonsiTHEe 0 cKOpOCTH

7 XUMH4eCcKou peakuuu. [lonstue 26.09.2024 bubnuoreka [JOK
0 TOMOTEHHBIX U I€TEPOrE€HHBIX https://m.edsoo.ru/00adbe9a
peakuusax
[TonsiTHE O XMMUYECKOM
paBHOBecuH. DaKTOPHI,

Iole

8 BIIMSIFOLLIA fla CKOpOCTH 30.09.2024 bubnuorexa [HOK
XMMHYECKON PEaKiuu 1 https://m.edsoo.ru/00adc28c
M0JIO)KEHHE XMMHUECKOT O
paBHOBECHS

9 OKHUCIUTENTBHO- 03.10.2024 bubmmorexa [JOK
BOCCTaHOBHUTEJIBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON Bu6 110K

nonmoTexa

10 .C 07.10.2024
AHCCOMMATIIH. LAUIBHRIC 1 https://m.edsoo.ru/00adcd68
ci1abble AIEKTPOITUTHI

11 Honnble ypaBHEHUS peakinii 10.10.2024 Bubmmorexa [IOK

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbcb0
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XUMHUYECKUE CBOUCTBA KUCJIOT U
OCHOBAHUU B CBETE

bu6nuoreka [IOK

12 MPEIICTaBICHHi 00 . 14.10.2024 https://m.eds00.ru/00add5d8
ANEKTPOIIUTUYECKON
JUCCOLUAIUU
XHUMUYECKUE CBOKCTBA COJIEH B
CBETE IPEICTABICHUI 00 bubnnoreka IIOK
13 17.10.2024
3JIEKTPOJTUTUYECKOMN https://m.edsoo.ru/00add8b2
JUCCOLUAIIUU
. bu6mmoreka [IOK
14 I1 21.10.2024
OFITHE O THAPOIH3E comen 0.20 https://m.edsoo.ru/00add9d4
O0600611eHre U cucTeMaTH3amus bubmmoreka [JOK
15 3HaAHUI 24.10.2024 https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. En6 10K
noIMoTeKa
16 «Perenne 3xcrepuMeHTaIbHbBIX 07.11.2024 https://m.edsoo.ru/00addbfa
3a1auW»
KontponbHas pabora Ne2 o
17 TeMe «DIIEKTPOIUTHYECKast 11.11.2024 bubmuoreka [JOK

nucconuanusg. XuMudeckKue
pEaKIuH B paCTBOPaX»

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



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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OOm1ast xapaKTepUCTHKA

bu6nuoreka [IOK

18 FaH?FeHOB. XUMHYECKUE 14.11.2024 https://m.edsoo.ru/00addfe?
CBOICTBA Ha IpUMeEpE XJI0pa
Xnoposogopon. ConsHas
19 KI/ICJfOTa I)inll)vnfqecxne CBOMCTBa 18.11.2024 bubmorexa LHOK
’ ’ o https://m.edsoo.ru/00ade104
MoJIy4yeHue, MpuMEHEHHe
ITpakTuyeckas padora Ne 2 o
. bubmuotexa [JOK
20 teme «llonyuenue COJ.'I.}IHOI/T’ 21.11.2024 https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBOMCTBY
Beruncnenus mo ypaBHEHUSM
91 XUMUYECKUX PEAKLUH, €CIIH 25 11.2024 bubnmnorexka HOK
OJIUH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mrast XxapakTeprucTruKa 98.11.2024 bubnuotexa [JOK

aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/00ade64a
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ANOTpOITHBIE MOJU(PHUKAIINN
cepsl. Haxoxaenue cepsl u €€

bu6nuoreka [IOK

23 02.12.2024
COCAMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0po, CTPOEHHE,
24 (bHI;I/I‘-IefKII/:I)CIII/I xnllzmqecxne 05.12.2024 brbmmorexa LTOK
. o https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcupl cepol. CepHasi KHCIIOTA, B 10K
noIMoTeKa
2 12.2024
> (1)1/131/1 HCCIHE M XHMITHCCIHe 09 0 https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHAMHMYECKHUE PEaKIUH, JIEKALTUE
B OCHOBE TTPOMBITIUIEHHOTO
26 croco0a MoJIy4eHus! CEPHOM 12.12.2024 bubmuotexa [JOK
KHUCJIOTBI. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpYKaroLen
Cpelibl COEIMHEHUSIMU CEPBI
97 Beruncnenne MmaccoBou 101U 16.12.2024 bu6muoreka [JOK

BbIXOJa MPOAYKTA pCaKIUU

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
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OO1wast xapakTepUCTHKa
3neMeHTOB VA-rpynnsl. A3oT,

bu6nmoreka [IOK
28 pacrpocTpaHeHHe B IPUPOJIE, 19.12.2024 https://m.edsoo.ru/00adeead
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA
AmMHaK, ero pu3nveckue u BuG 10K
B noIMoTeKa
29 XAMHUYECKHE CBOMCTBA, 23.12.2024 https://m.edsoo.ru/00adf004
MOJIyYeHHE U IPUMEHEHUE
ITpakTuyeckas padora Ne 3 o
bu6mmoteka [IOK
30 TeMe «HOJ‘IY‘IGHI/IevaMMI/IaKa, 26.12.2024 https://m.edsoo.ru/00adf180
U3yYEHHE €ro CBOMCTBY
A3oTHasg KHuciaoTa, e€ Bu6 110K
noIMoTeKa
1 .01.202
3 @Hgfmecme 1 XIMHHECCKHC 09.01.2025 https://m.edsoo.ru/00adf306
CBOMCTBa
Vcnonp30BaHne HUTPATOB U
coJiell aMMOHUS B KauecTBe
39 MUHEPAIbHBIX YA0O0pEHHA. 13.01.2025 bubmuoreka [JOK

XUMHYECKOe 3arpsa3HEHNe
OKpY>Karolleu cpeibl
COETMHEHUSIMH a30Ta

https://m.edso0.ru/00adf518
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dochop. Oxeun dochopa (V) u
dbocdopHas Kuciora,

bu6nuoreka [IOK

33 16.01.2025
(bU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Hcnons3oBanue GocdaToB B
34 Ka4yeCcTBE thHepaHLHLIX 20.01.2025 bubnuorexa [HOK
ynobpenuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTaMu
Yrnepon, pacnpocTpaHeHue B
35 pu 1(3) g g)I/ISI/II‘)leCKI:/Ie u 23.01.2025 bubmmorexa LIOK
PHpOAE, - R https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcunsl yriaepona, ux
(bu3HUeCcCKre U XUMUICCKHE Bu6 OK
36 CBOWCTBA. DKOJIOTHYECKHE 27.01.2025 mommoreka L
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIE C
okcuaom yriepona (IV)
37 VYronpHas KUCIIOTa U €€ CoNn 30.01.2025 bubmmorexa [JOK

https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf68a
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[IpakTrueckas padota Ne 4 o
teme "[losyyeHnue yriekucioro

Bbu6nuoreka [IOK

38 03.02.2025
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[lepBoHavasibHBIC TOHATHUS 00 B 10K

HOIHnoTEKA

39 OpPraHUYECKUX BEIIECTBAX KaK O 06.03.2025 https://m.edsoo.ru/00ae054e

COCIMHEHUSX YTIIepo/ia
N bubmorexa [JOK

40 Kpemuuii u ero coenuHeHus 10.03.2025 https://m.eds00.ru/00ae080a
ITpakTuyeckas paGora Ne 5.

a1 Pemenue 3KCHCpI/IM€HTiU‘IBHBIX 13.03.2025 bubnmnorexka HOK
3aj7a4 1o TeMe «BakHeiimnme https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI K UX COETUHEHUSI»
KonTponpnas padora Ne3 mo Bu6 OK

42 TeMe «BakHelme HeMeTaJLIbI U 17.03.2025 nbamorexa L

nX COCANHCHUA»

https://m.edso0.ru/00ae0el8



https://m.edsoo.ru/00ae027e
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OOm1ast xapaKTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB —
MeTaJuIoB. MeTaindeckast CBs3b

bu6nuoreka [IOK

43 20.03.2025
U METaJuIn4ecKas https://m.edsoo.ru/00ae103e
KpUCTaNINYeCcKasl peléTKa.
dusnueckue cBoiicTBa METaIOB
XUMHUYECKUE CBOICTBA Eubs 10K

noIMoTeKa

44 . i 24.03.2025
METaIon BHGKTPOXHMH%CKHH https://m.eds00.ru/00ae1156
P HapsDKEHUH METalyIoB
OO1u11e criocoObl MOTyYeHHS
MeTauioB. CIjiaBbl.

45 Boruncnenus no ypa]iHeHI/IHM 03.04.2025 bubmuoreka [JOK
XMMHUYECKUX PEaKIUi, eClIu https://m.edsoo.ru/00ael1156
OJTMH U3 PEareHTOB COACPIKUT
IPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB 07.04.2025 bubmmorexa [JOK

https://m.edso0.ru/00ael1278



https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae1156
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Bbu6nuoreka [IOK

47 [1lemouHbIC METAJLIBI 10.04.2025 https://m.edsoo.ru/00ae14b2
Okcuabl ¥ THAPOKCUBI HATPUS U bubnuorexa [HOK

48 KaJusl 14.04.2025 https://m.eds00.ru/00ae14b2

49 H_[enoqu03eMeJH)HvbIe METaJLJIbI — 17.04.2025 bubmuorexa [JOK
KaJIbIIMA ¥ Maruui https://m.edsoo.ru/00ae15e8
Baxwueiinine coeTUHCHHS bubmnoreka IIOK

S0 KaJIbLIUs 21.04.2025 https://m.eds00.ru/00ae15e8

51 O606HvleHHe W CUCTEMATHU3AIHS 94.04.2025
3HAHUH

59 JKEcTKoCTh BOJKI U CIIOCOOKI €€ 98.04.2025 bu6nuoreka [IOK
YCTPaHEHMS https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6 o Bu6 110K

e nOIMOTEKA

53 TEME }ICCE:TKOCTB BOI[LI"I/I 29.04.2025 https://m.edsoo.ru/00ae1ae8
METO/JIbI €€ yCTpaHEeHHsI

54 AmroMuHuit 01.05.2025 | Duommorexa IOK

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

AMpoTepHbIe CBOIICTBA OKCHJIA

bu6nmoreka [IOK

.05.202
> Y TUJPOKCHUIA 05.05.2025 https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
o Keneso 08.05.2025 https://m.eds00.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJIH 12.05.2025 bubnmnoreka HOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
58 O606HUICHI/I€ Y CUCTEMAaTH3aIIHS 15.05.2025
3HAHUU
[IpakTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX bubnmnoreka [JOK
19.05.202
59 3a1a4 1o teMe «BaxkHenmne 9.05.2025 https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHYECKUX PeaKIUid, eClu
OJIMH M3 PEareHTOB JIaH B
60 M30BITKE W COJEPKUT 22.05.2025 Bubmorexa ITOK

npuMecu. Berarciienns
MacCOBOH JIOJIM BLIXOJa
MPOYKTA PEAKIINHU

https://m.edso0.ru/00ae1750



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

O0001IeHYE ¥ cUCTEMAaTU3 AU

61 . 23.05.2025
3HaHUI
Kontposnbnas padota Ne4 1o
62 TeMme «BakHelmme MeTaibl 1 26.05.2025
WX COCAMHEHUSD)
63 BemecTBa u A/iaTepHanm B 97 05.2025 bu6nunoreka [IOK
MHOBCEIHEBHON XU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘IGCKOCUSan}ISHeHI/Ie 28.05.2025 bubnuotexa [HOK
OKpY’Karolllen cpebl https://m.edsoo.ru/00ae4270
Ponb xumum B periennn bubmuoreka [JOK
29.05.202
65 9KOJIOTUYECKUX TTPOOIeM 9.05.2025 https://m.edsoo.ru/00ae4270
66 PesepBHbIi ypoK. O606£ueHHe U 99.05.2025 bubmuoreka [JOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHBIil ypoK. O6o61ueHHe u 30.05.2025 bu6muoreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblIitl ypok. O6006111eH1E 1 30.05.2025 bubmuoreka [JOK

cUCTEMaTH3aInsI 3HAaHUH

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



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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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