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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUs TiIo0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1el 1 (HYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJaroru4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNAS] O XUMHYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MMO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPENTU TaKUE LI, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YEeHHMS Ha CHCTEMaTHYEeCKOEe MPUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHWS M CaMOTO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIlIer0o MHUpa, WCHOJB3YS 3HAHWUS U OIBIT, TOJyYeHHBIC MPH HU3YUCHHUH
XUMHUH, TPUMEHSTh HMX MPH pEUIeHUHu TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH JKOJOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax Mo3HaHMS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BaaeHTHOCTP aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJOTHI C XJIOPUAOM Oapus, pa3ioKeHHE TMAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEJCHUE OUYNCTKU MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIsS KUCIOpOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TomydyeHne KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpO/a (TOpeHHe), B3auMOeHCcTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJbI C METaJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuonuueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJTOYHO3EMEIbHBIE METALIHI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoin CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €JUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproguueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKkIuu. CocraBiieHue ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanyu. KauectBeHHbIE peakini Ha MOHBL. [[OHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUS  pEeakluil  HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKIMHA HA HOHBL, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha TpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBUUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOJY4eHUsSI CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPEeA0TBPAIICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, MOyuyeHue U npuMenenue. Coiau aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcrnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEPAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuelie Moaupukammuu ¢Gocdopa, GuzMUECKUe U XUMHUUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YIJEpoA,  aJUIOTPOIIHbBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3AHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULHUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupoaHblE WCTOYHHWKHM YTICBOJAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HEPTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJIyYEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 6e30macHOro MCIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHE TPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl ©u €€  COeQUHEHUSMHU  (BO3MOXKHO  MCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
MOH W HAOJI0JieHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHMS U GochaT-uOH U U3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIUEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxeHus B llepmogmdeckor cucteMe XUMHYECKHX diaeMeHToB [[. .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOpPpPO3WM METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MeHnpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJCHUE B MPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB [[. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHue B [leproindeckoil CuCTeMe XUMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIh30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM YeJoBeKa. bezomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XHMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SIBJSIOMUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  TUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TeElO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TO3WTUBHBIX LIEHHOCTHBIX OpPUEHTALMN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGpOpMaIHei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS O COLUMAJIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]lay, BBINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TIPEACTaBICHUST 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX MPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HaHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIBHOM TPAEKTOPUU MPOAOJKEHUS 00pa30BaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYecKOro BOCTIMTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH IPUPOJHON CPEAOU, AJIsl TOBBIIECHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHN (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJIECTBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH WU UHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOpMAIHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJBL30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadKu U UX KOMOHWHAITUSIMU,

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIMMKCS HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCu(pUKauUs peakuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BATh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEIMHEHHMH 110
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, o0Iee YUCIO DICKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TNPEBpaIllCHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTIEPAIMN MBICTUTEIBHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJTYyYEHHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUM 1o (GopmyiaM, BHUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuogmueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OoJbIIME NEPUOAbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 DJIEKTPOHHBIM  CJIOSIM), OOBICHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIUU
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coOnM0JaTe  MpaBWja  MOJb30BAaHWA  XHMHYECKOM  MOCYIoll U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIHMH, TOATBEP)KIAIOIIMNE  KAYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMU MBICIUTEIIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHNE, JKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHavanbHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BeliecTBa 1 XuMu4eckue bubmuorexa [JOK
1.2 15 1
peakuuu https://m.eds00.ru/7f41837¢c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oKkcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilondarue o kucimorax 8 1 bubnmnorexka HOK
' 1 COJISX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. [lonsitue 06 bu6muoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmorexa [JOK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsi3b. OKHCIUTENHLHO-BOCCTAHOBHTE/IbHbIE pPe€aKIuu



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

Ileproanueckuii 3aKOH U
Ilepunonnueckas cucrema

bu6nuoreka [IOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHUCIATEIILHO- 8 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypchbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakul
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubnmnorexka HOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [IOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnmnoreka [HOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bu6muoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 BHGHI\ieHTOPF,) VIAl-:)r nbl. Cepa u eé 6 Bubnworexa [IOK
' pyHist. &P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pochop u ux 7 1 bubnmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 3neMeHToB |VA-rpymmel. Yriepon u 8 1 2 bubnnorexa LOK
' . DYIIBL P https://m.edso0o.ru/7f41a636
KPEeMHHUH U UX COETUHEHUS



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

Hroro mo pazneny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. but6mmoreka [IOK
3.1 Obmpae cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro o pasneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 B 3HU YEJIOBEKA 3 bubmorexa HOK
' CHICCTRA M MATCPUAIILE B 7KK https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
P 3 bu6nunorexa LIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Posb XumMuu B KU3HH 1 bubnuoreka [IOK
yesioBeka. Tena u BelecTna 06.09.2024 | https://m.edsoo.ru/ff0d210c
5 ITonsTre 0 MeTOZaX MO3HAHUS B 1 bubmuorexa [JOK
XUMHUHU 09.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
paboTHI B TabOPaTOPUU U IPUEMBI
3 oOpaitieHus ¢ 1abopaTOpHBIM 1 bubnmnorexa [JOK
obopynoBanuem» O3HaKOMJIeHHE C 13.09.2024 | https://m.edsoo.ru/ff0d23dc
odopynoBanuem «Touka pocTra» u
NpuMeHeHHeM
4 Yucteie BemecTBa U cMecu. CIocoObl 1 bu6mmoreka [JOK
pazzeneHust cMecen 16.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 bubmmorexa [OK
a . PHMEP 20.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBLH MOJCKYJIB! 23.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1€MEHTHI. 3HaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 27.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U coXKHBIC BEIIECTBA 1 bubmmorexa [JOK
P H 30.09.2024 | https://m.edsoo.ru/ffod2a6c



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuorexa [JOK

) ATOMHO-MOICKYIAPHOE yieHe 04.10.2024 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

10 Xumuueckasi hpopmyiia. BaaeHTHOCTh bubmorexa OK

PMyJIa. 07.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB

11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 11.10.2024 | https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XUMAYECKOTO bubmuorexa [JOK
3JIeMEHTAa B COCAMHECHUN 14.10.2024 | https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MoutsipHas macca 18.10.2024 | https://m.edsoo0.ru/ff0d5230

14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius 21.10.2024 | https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycroBUs MPOTEKAHUS
XAMHYECKHUX PEAKIUH .

15 HN3yyeHne Npu3HAKOB peakIuid ¢ bubmmorexa [JOK

Y P pea 25.10.2024 |  https://m.edsoo.ru/ff0d3a16
HCNO0JIb30BaAHNEM 000PY10BAHUA
«Touka pocra»

16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bu6mmoreka [JOK
XUMHYECKUE YPAaBHEHHS 08.11.2024 | https://m.edsoo.ru/ff0d3b88
BrruncieHus: KOaIu4ecTBa, MacChl

17 BEIIECTBA [0 YPABHECHUSAM XUMHYCCKUX bubmorexa HOK

N . P 11.11.2024 | https://m.edsoo.ru/ff0d5708
peakimit
Knaccudukanus XUuMHYeCKUX peaKIIuii
18 (coenMHEHUs, PA3IOKCHUS bubmmorexa [JOK
! P : 15.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)

19 M. B. JIoMOHOCOB — yu€HBIii- bubnnorexa [JOK

sHIMKIoNeaucT. O000IIeHe U 18.11.2024 | https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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CUCTeEMAaTHU3al U 3HAaHUN

KonTtponpHas padora Nel mo reme

bu6mmoreka [IOK

20
«BermiecTBa U XUMUYECKUE PEAKLIUN 22.11.2024 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB
21 Bo3ayxa. Kucinopos — 31eMeHT u Bubmaorexa ITOK
AYxa. PO 25.11.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
dusnyeckue U XUMAYECKHUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
POAa (pedit ’ 29.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Cr1oco0BbI ONYYEHUS KUCIOPOaa B
23 J1adopaTopuu Zlqn OMBIH_IJ'IerH(leTI/I bubmmorexa LOK
patop P ’ 02.12.2024 | https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoit 3¢ hexkT XuMUIecKoi
pEaKIuu, MOHSATUE O
TEPMOXUMHYECKOM YPaBHEHHH, DK30- U
24 3Hp OTEPMUYECKUX 3;1:;K 155:0¢ bubmmorexa LOK
AOTEP peaxtt 06.12.2024 | https://m.edsoo.ru/ff0d4790
Omnpenenenne Temneparypsl
PACTBOPOB € UCMOJIL30BAHHEM
odopynoBanusi «Touka pocray»
TommmBo (HedTh, Yroiab U METAH).
25 3ar $I3HCI§I/IC(1];O3 a a, CII0COOBI z:ro bubmmorexa [IOK
P %, 09.12.2024 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 o teme
26 «[Tonydyenue u codbupanue KUCIOPOIa bubmorexa [TOK
1 N P oA, 13.12.2024 | https://m.edsoo.ru/ffod4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonopon — snemeHT u mpocroe bubnuoreka [IOK
BenlecTBo. HaxoxneHnue B npupoe 16.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XUMAYECKHE CBOMCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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Bojopoaa. [IpumeHenue Bogopoaa 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 ITonarue o KUCIOTAX U COJISIX Bubmaorexa ITOK
23.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI 1oTydeHust BOAOPO/Ia B bubmuorexa [JOK
naboparopuu 27.12.2024 | https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 o Teme
31 «[Tonyuenue u cobupanue BogopoIa buGnnorexa LIOK
i . P AOPOAd, 13.01.2025 | https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [HOK
ABoraapo 17.01.2025 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIn4yecTBa
33 BEIIECTBA ra3a [0 €ro U3BECTHOM bubmmorexa LJOK
i 20.01.2025 | https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BELLECTBA WJIK 00BEMY
Breruucienust 0066MO0B ra3oB 1o
34 ABHEHUWIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmorexa [IOK
ypan P ! 24.01.2025 | https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIIEHUI ra30B
35 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
BOJIBI 27.01.2025 | https://m.edsoo.ru/ff0d587a
Cocras ocuoBanuii. [Tonstue 00
36 unaukartopax .Onpenenenue PH bubnuoreka [IOK
PACcTBOPOB C UCNOJIb30BAHUEM 31.01.2025 | https://m.edsoo.ru/ff0d59e2
obopynoBanus «Touka pocray»
Bopa kak pactBopurens. HaculmeHHbIE
37 u HI;HaCLIpeHHBIE aCTBOPEI B bubmmorexa LOK
B pactBOpHL- 03.02.2025 | https://m.edso0.ru/ff0d5b40
MaccoBast 10J1 BEIIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o reme
38 «[IpuroroBiaeHne pacTBOPOB C bubmorexa [TOK
P P p 07.02.2025 | https://m.edsoo.ru/ff0d5eba

onpeAcNEHHON MacCOBOM J101EN
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PacTBOPEHHOIO BEILIECTBA»

KonTtponpsHas padora Ne2 mo reme

bu6mmoreka [IOK

39
«Kucnopoa. Bonopoxa. Boga» 10.02.2025 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiaccuUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa 14.02.2025 | https://m.edsoo.ru/ff0d664e
[TonydyeHnune nu XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa OK
’ P 17.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: COCTaB, KJIacCCU(PUKALIHS, bubnuorexa [JOK
HOMEHKJIaTypa 21.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOKCTBA bubnuoreka [IOK
OCHOBaHUI 24.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, bubnnoreka [JOK
HOMEHKJIaTypa 28.02.2025 | https://m.edsoo.ru/ffOdfee2
45 ITony4yeHue U XMUMUYECKUE CBOMCTBA bubnnorexka [JOK
KHCIIOT 03.03.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéIf r[Hon )eHI/I}I XI/IMI/I‘{ZEKI/IG bubmorexa [JOK
y YHEHI 07.03.2025 | https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX 10.03.2025 | https://m.edso0.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnueckas CBS3b MEXKIY KIacCaMHu bu6mmoreka [IOK
HEOPTraHWYECKUX COCTMHCHUI 14.03.2025 | https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHWUI 17.03.2025 | https://m.edsoo.ru/00ad9ch2
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KonTtponpHas padora Ne3 mo reme

50 "OCHOBHBIE KJIACCHEI HEOPTaHUUECKUX Eubmorexa ITOK
on P 21.03.2025 | https://m.edsoo.ru/00ad9ela
COEIUHEHNI
[TepBbIe MOMBITKY KIIACCUPUKAITUU
51 XUMHYECKHUX 31eMeHTOB. IloHsaTue o Enbmiorexa IOK
24.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIIIAxX CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Tepuoanueckasi cucteMa XUMHUYECKUX Brommozexa [IOK
04.04.2025 | https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. Menaeneera
53 Ilepronasl, TPyMIIb, TOATPYIIIEI bubmiorexa IJOK
P 24 ’ 124 07.04.2025 | https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonsl 11.04.2025 | https://m.edsoo.ru/00ada342
CTtpoeHue AIIeKTPOHHBIX 000I0YeK
55 aTOMOB 3J1eMeHTOB [leproguueckoii bubmorexa [JOK
P 14.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJIOKEHUIO B bubnuotexa [JOK
[lepnonnueckoii cucreme /1. U. 18.04.2025 | https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [leproanueckoro 3akoHa
57 JUISl pa3BUTHS HayKU U npakTuku. 1. K. bubnnorexka [JOK
MenneneeB — y4€HbIN, IEJArOr U 21.04.2025 | https://m.edsoo.ru/00ada96e
rpaKTaHUH
DIIeKTPOOTPUIIATETLHOCTH aTOMOB
58 XUMHYECKHUX DIIEMEHTOB/ Brbmrorexa IOK
. 25.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
59 HNoHHas xumMu4eckas CBSI3b bu6mmoreka [IOK
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28.04.2025 | https://m.edsoo.ru/00adac34

60 KoBaneHntHas nonsipHas XuMH4ecKas 1 bubnunoreka [HOK
CBSI3b 02.05.2025 | https://m.edsoo.ru/00adaab8

61 KoBanenTHast HenmonsipHas XUMHYECKas 1 bubnnoreka [JOK
CBSI3b 05.05.2025 | https://m.edsoo.ru/00adaab9

bubnmoreka [JOK
62 (Crenetth OKHCIICHIS 1 09.05.2025 https://m.edsogru/OOadae28

63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakiuu 12.05.2025 | https://m.edsoo.ru/00adb076

bubmuorexa [JOK
o4 OKHCAHTEIIH i BOCCTAHOBHTCIIH 1 16.05.2025 https://m.edsogru/OOadbOYG

Kontponbnas pabota Ne4 o reme

65 «CTtpoenue aroMa. XuMUYECKast 1 bubmorexa HOK
BN 19.05.2025 | https://m.edsoo.ru/00adb486

66 PezepsHblil ypok. O6001eHue 1 1 bubmmorexa [IOK
cucTeMaTtu3anus 3HaHU 23.05.2025 | https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O60011eHNE U 1 bubnnorexka [JOK
cucTeMAaTU3aIusg 3HaHUI 26.05.2025 | https://m.edsoo.ru/00ad9cb?2

68 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTEMAaTHU3aIMs 3HAHUI 26.05.2025 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aK0OH.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX iemeHToB [l. U. 05.09.2024 | https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX JIEMECHTOB 1 bubmmorexa [JOK

) 09.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKHX BEILECTB 12.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4uecKkoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAININYECKUX PEIIETOK 16.09.2024 | https://m.edsoo0.ru/00adbac6
KonTponbnas padora Nel no teme

5) I1 0 7 1 1
«IToBTOpeHue u yriyoneHue 3HaHu 12.09.2024
OCHOBHBIX Pa3eNioB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux 1 bubnuorexa [IOK
peaKkmuii Mo pa3IuYHBIM NMPU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0

[TonsATHE O CKOPOCTH XMMHYECKOU
peakiuu. [IoHATHE O TOMOTEHHBIX U
TeTePOTreHHBIX PEAKIIHIX Bumorexa [IOK
7 1
23.09.2024 | https://m.edsoo.ru/00adbe9a

U3yyeHune BNUAHMA pasnnyHbIX
¢hakTOpPOB Ha CKOPOCTb
XUMUYECKOWN peaKkuuu;
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uccnenoBaHMe 3aBUCUMOCTU
CKOPOCTMU peakuum ot
Temneparypsbl, ,C
nucnonb3oBaHUEM
obopyaoBaHus «To4yka pocTa.»

IloHsaTHE 0 XUMHUYECKOM
PaBHOBCCHHU. (DaKTOpr, BJINAOIINC

bubmuorexa [JOK

8 1 CROpOCTh XIMITTCCIOM pEakiii i 26.09.2024 | https://m.edsoo.ru/00adc28c
TITIOJIOKCHHUEC XUMHUYCCKOT'O
paBHOBECHS

9 OKHUCINUTEIFHO-BOCCTAHOBUTEIBHBIE bu6mmoreka [IOK
peakiuu 30.09.2024 | https://m.edsoo.ru/00adcade
Teopust 37K TPOTUTHUCCKOM
muccoranuu. CUabHbIC B clla0ble
ANEKTPOJIUTHI

10 OnpepeneHue bubmuorexa [JOK
3/1eKTPONPOBOAHOCTU CUSLHbIX U 03.10.2024 | https://m.edsoo.ru/00adcd68
cnabbIX 3NIEKTPOSINTOB,C
ncnonb3oBaHMemM obopyanoBaHus
«Touka pocTta.»

11 HonHble ypaBHEHUS peakLUi bubmorexa [JOK

07.10.2024 | https://m.edsoo.ru/00add448

XUMHYECKHE CBOHMCTBA KUCIIOT B
OCHOBAaHMU B CBETE IIPEICTABICHUI
00 2JEKTPOIUTHYECKON

12 e — bu6mmorexa [IOK

10.10.2024 | https://m.edsoo.ru/00add5d8

Omnpenenenune PH pacTBopos ¢
HCNO0JIb30BAHNEM 000PY10BaAHUS
«Touka pocra»
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XUMHNYECKHE CBOMCTBA COJIEU B CBETE

13 IPENCTABIEHHNA 00 Eubmorexa ITOK
ped " 14.10.2024 | https://m.edsoo.ru/00add8b2
AIIEKTPOJUTUYECKON JUCCOIHAITIT
14 Ilonsrue o ruaponanse cojei Eubmorexa ITOK
P 17.10.2024 |  https://m.edsoo.ru/00add9d4

15 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HAHUH 21.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.

16 «Pemenne 3xcnepuMeHTAIILHBIX bubmiorexa IJOK

P 24.10.2024 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota No2 mo teme
17 «DIIEKTPOIUTHYECKAS TUCCOLUALIUI bubmiorexa IJOK
P A HHAIL 04.11.2024 | https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XapaKTePUCTHUKA TaJIOT€HOB.
18 XHII\lleqecxli/Ie CBI())ﬁCTBa Ha IpUMeEpPE bubmorexa [JOK
PHMEP 07.11.2024 | https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopon. ConsiHasg KUCIIOTA,
19 XI/IMII/)I‘leCI}jI/IS CEOITICTBa HOJIYyUEHHUE bubmorexa [JOK
’ i ’ 11.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padbora Ne 2 o Teme
«[TonmyueHne COMIHON KUCIIOTHI,

20 U3y4yeHue e€ CBOMCTBY» bubnnorexka [JOK
Onpenenenne PH pacTBopoB ¢ 14.11.2024 | https://m.edsoo.ru/00ade348
HCI0JIb30BaHHEM 000PY10BaAHUS
«Touka pocra»

Beruncnenus mo ypaBHEHUAM
21 XUMHUYECKUX PEAKIINN, €CIIU OOUH U3 bubmmorexa LIOK
PeaKIi, A 18.11.2024 | https://m.edsoo.ru/00ade488

peareHToB J1aH B U30BITKE
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OOm1ast XxapaKTEpUCTHKA FIIEMEHTOB

bubmuorexa [JOK

22
VIA-rpynibl 21.11.2024 | https://m.edsoo.ru/00ade64a
AJIIOTPOITHBIE MOJM(PHUKALINN CEPHI.
93 Haxosxienue cepsl U €€ coeTMHeHU I bubnmoreka [JOK
B IIpUpo/ie. XUMUYECKHUE CBOMCTBA 25.11.2024 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoopo/1, CTpOEHHUE, bubnnoreka [JOK
(du3nyYecKre U XUMUICCKIE CBOHCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 ¢busnvecKre 1 XUMHUECKUE bubmmorexa [JOK
. 02.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XUMUYECKUE peakliny, JIexalre B
OCHOBE IPOMBIIIUIEHHOTO criocoba
26 MOJIy4YEHUSI CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMUYECKOe 3arpsi3HeHne 05.12.2024 | https://m.edsoo.ru/00adec8a
OKpY>KaloIlEeH cpelibl COETUHEHUSIMU
cepsl
97 Brrauciienre MaccoBoi 1071 BEIXO/a bubmuorexa [JOK
MPOYKTa PEAKIINHI 09.12.2024 | https://m.edsoo.ru/00adec8a
OO1m1ast xapaKTepUCTHKA SJIEMEHTOB
98 VA-rpynmnsl. A3oT, bubnuorexa [IOK
pacmpocTpaHeHue B IPUPOJIE, 12.12.2024 | https://m.edsoo.ru/00adeea6
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u
29 XHUMUYECKHE CBOWCTBA, MTOyYeHHE U bubmmorexa [JOK
> oy 16.12.2024 | https://m.edsoo.ru/00adf004
pUMEHEHHE
30 IIpakTuyeckas padora Ne 3 o Teme bubnnorexa [JOK
«Ilonyyenne aMMuaka, U3y4eHUE €ro 19.12.2024 | https://m.edso00.ru/00adf180
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CBOWCTB»

A3oTHas KUCIOTa, e€ pusnueckue u

bu6mmoreka [IOK

31
XHMHYECKHUE CBOMCTBA 23.12.2024 | https://m.edso0o.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aAMMOHHS B KQUeCTBE MUHEPATbHBIX
32 noOpeHuii. XMMUYECKOE bubmorexa LOK
YAOPP ' . 26.12.2024 | https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHCHMSIMU a30Ta
®dochop. Okcup dhochopa (V) u
33 (1)00(%)0 pHasI KHCHH((i))Ta (bqnfsn(qez:xne u bubmorexa HOK
P N 30.12.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOMCTBA, MOJIyICHUE
Hcnons3oBanue pocdaros B
34 KauecTBE MHUHEPAIbHBIX YI0OpEHUH. bubmuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 13.01.2025 | https://m.edsoo.ru/00adfc20
dbocdharamu
VYriepon, pacnpocTpaHeHHE B
35 pH l(j)ﬂg g)I/ISI/II‘)leCKI:/Ie 1 XUMUYCCKHE bubmorexa LOK
P P ’ 16.01.2025 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaepona, ux Gpusnveckue u
36 XHUMHYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJOTHYECKHE MPOOIEMBI, 20.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VronpHas KUCIOTa U €€ COIN bubmorexa HOK
23.01.2025 | https://m.edso0o.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasa. bubnnoreka [JOK
KavecTBeHHast peakiys Ha KapOOHaT- 27.01.2025 | https://m.edsoo.ru/00ae027e

HOH
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[TepBoHayaIbHBIE TOHATHUS 00

39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LOK
30.01.2025 | https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTJIepo/ia
40 Kpemuuii u ero coenqunenus bubmorexa HOK
03.02.2025 | https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

a1 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«BaxkHenme HeMeTaJUIbl M UX 06.02.2025 | https://m.edso00.ru/00ae0bf2
COCIMHCHH S
KonTponbnas padorta Ne3 no teme

42 «Baxaenne HeMeTauIbl U UX bubmmorexa [IOK

10.02.2025 | https://m.edsoo.ru/00ae0el8
COCIMHCHHM S
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannudeckas CBI3b U bu6mmoreka [JOK
MeTaJuTMuecKasi KpucTauimueckas 13.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa [JOK

. 17.02.2025 | https://m.edsoo.ru/00ae1156
HaIPsDKCHUN METAIIJIOB
OO6mwme crmocoOb! MOTyIeHUS
MetaitoB. CriaBel. Beraucienus mo
45 YPaBHEHUSAM XUMUYECKUX PEAKINNA bubmorexa LOK
’ 20.02.2025 | https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB bubmorexa HOK
24.02.2025 | https://m.edso00.ru/00ae1278
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bubmuorexa [JOK

47 Wlenowbic MeTanL 27.02.2025 | https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCU/IBI HATPUS U bubnunoreka HOK
KaJus 03.03.2025 | https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMenbHbIC METAJIIbI — bubmuorexa [JOK
KaJIBIUU 1 MarHUi 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxneiiime coeqMHEHUS KAJIbIUS bubmorera [JOK
A B 10.03.2025 | https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U cCHCTeMaTH3aIs
3HAHUI 13.03.2025
59 JKEcTKOoCTh BOMIBI U CITOCOOBI €€ bubmuorexa [JOK
YCTpaHECHHS 17.03.2025 | https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
"YXKEcTKOCThL BOABLI M METOBI €€
53 ycTpaHeHus" bubmmoreka [JOK
Omnpenenenne PH pacTBopoB ¢ 20.03.2025 | https://m.edsoo.ru/00aelae8
HCNO0Jb30BAHHEM 000PY10BaAHUS
«Touka pocra»
. bubmuorexa [JOK
4 A
> FHOMHHIH 24.03.2025 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U bubnuorexa [IOK
THAPOKCH]IA 03.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
o Keneso 07.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJIU KEJe3a bubnuotexa [JOK
(1) u xeme3a (1) 10.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS

3HaHUHU

14.04.2025



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
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[TpakTuyeckas padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

bubmuoreka [JOK

59
«BaxuHeunme MeTauIbl 1 UX 17.04.2025 | https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIHid, €ClIi OJIUH U3
60 peareHTOB J1aH B U30BITKE WIIN bubmuoreka [JOK
COZEPKUT IpUMecH. Brruncnenus 21.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peaknuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH 24.04.2025
KonTponbnas padota Ne4 o teme
62 B i
«BakHele MeTaIbl U UX 98.04.2025
COETUHEHUS
63 BemectBa u Mmarepuasisi B bubnuoteka [JOK
MTOBCETHEBHOM JKU3HU YEIOBEKA 05.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY Karolen cpeabl 08.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
IKOJIOTHYECKUX TPOOIEM 12.05.2025 | https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O600111€HNE U bubmmoreka [IOK
CUCTEMATHU3AaIHI 3HAHUN 15.05.2025 | https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O600111eH1E 1 bubnnorexka [JOK
CUCTEMATH3AINAA SHAHUHN 19.05.2025 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01IeHNE U bubnuorexa [IOK
CHUCTEMATH3AINA SHAHUHN 22.05.2025 | https://m.edsoo.ru/00ad9cb?2



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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
I[TPOTPAMME

68













