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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coziepKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
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 CO/ICpKaHMS.

3HaHWEe XHMHH CIY)KUT OCHOBOM Jisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHAIIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

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 OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
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 XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUU
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 IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuognueckoro 3akona J[. I. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBLHO 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
MPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYYHOU KapTUHBI MHUPA 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,
«buosorus. 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 y4eOHOrO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
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
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSITETbHOCTH, OCBOGHUHM TNpaBui O€30IacHOTO OOpalleHHss C BEUIECTBAMU B
MOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHA Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHUsl Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (QopMHpOBaHHE HHTEJIEKTYaJdbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIBHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
ITPaMOTHOCTH, B TOM 4YHCJI€ YMEHHMHA OOBSICHATH W OLEHUBATH SIBJICHHS
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUW [IsI BBIPAOOTKHM HKOJOTHMUYECKU
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 OOIIEYETIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (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 MeToax Mo3HaHMS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHYECKHX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacuétel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BhITIApUBaHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kuciopon — 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 — ajutoTpoIiHas MOAUGUKAIIS KACTOPOa.

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 m mpocrtoe BemecTBO. Haxoxaenue Bogopona 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.
HacepilieHHbIE M HEHACHIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
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 Heopranndeckux coenuHeHuit. Oxcuapl. Kiaccudukanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHune 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, pacrno3HABAaHUE M WU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIETOYCH,
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 1Mo TeMme «BakHeilne Kiacchl HEOPraHUYEeCKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX dJeMEHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JiIuHHONepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
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. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIPHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

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

Xumuueckuii IKCnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B § Kiacce
OCYIIECTBJISICTCS. 4Yepe3 MCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEeHHO-HAYYHbIE MOHSATHUS: HAy4dHbIN (DakT, rUIoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsj, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeraoBomMy 3¢ dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAllI€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METANIOB W HEMETaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHUE BHUICO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCIMHEHMS), paclO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHM3M YeJoBeKa. BaxHeumme Xaopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT W crnenuduyeckrie). XUMHYECKUE PEaKIINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COECIWHEHUSIMHU Cepbl (KUCIOTHBIE OXKIIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. KpyroBopot asora B mpupoje. AMMHUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MOYBBl U BoJgoéMOB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE 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,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOMICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojyueHue u mnpuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHeilllre cTpouTeNbHbIE MaTepualbl: KepamMHka,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOMW KHMCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TajOreHUJI0B), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOW peaKInu Ha cyabdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE W M3yYEHHE CBOMCTB aMMHaka, IPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMaza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKlMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTaiwoB. OU3NyYecKue U XMMUYECKHe CBOMCTBa MeTaiioB. Oomue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: noyoxeHue B llepuoanyeckon cucTteMe XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[[lenoyHno3emenbpHblE METAJIBI MarHuidi MW KallbLIMK: IIOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucreme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. 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  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHUE MPOILIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiacCUUKAIKs, TEePUOANIHOCTh, HAOIIOICHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsij, MHPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE 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 TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATBHON IE€ATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMAaHUE [ICHHOCTU 3JI0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

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 MHUPA, U YHUBEpPCAJIbHbIC yUeOHBIC AEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpPOIECCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

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 HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUK U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM  000pY/IOBaHHMEM, a TaKXKe IMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty oOydenus B 9 kiacce npeIMETHBIC Pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU A(P(HEKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKUuu, MPEAEeIbHO OMYyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
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
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHMCHIBATH W XapaKTepU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITIOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMATU3allhI0, BbISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kourpoabsnble IIpakTuyeckue A p
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
BBoanslii nuctpykTax no Th. BuG 10K
noOInoTeEKa
1 ITpenme . Po 3 1 0 0 05.09.2024
PEAMET XUMIH. T0JIb XHMUH B HH3HH https://m.edsoo.ru/ff0d210c
yenaoBeKa. Tena u BemecTBa
ITongarue o MeTonax MO3HAHUS B b K
2 A 1 0 0 05.09.2024  Promorexa O
XUMUH https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
abo abopato é
3 DaDOTEL B JIabOPATOPHH H HIPHEMBE 1 0 1 12.09.2004 ~ PHommorexa [IOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
Yuctele BemiecTBa U cMmecu. Criocoo
4 HCTRIC BEIIECTRA T CMECH. LATOCODRT 1 0 0 12.09.2024  Promorexa OK
pa3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2 Bu6 10K
NOINOTEKA
5 Pasnenenne cmeceii (Ha epe 1 0 1 19.09.2024
(HasAeIIeHne eM Hv(H fprMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBApEHHOM COJIN)»
bubmuorexa [JOK
6 CraprtoBa arLoc a 1 1 0 19.09.2024
TapToBast MATHOCTHK https://m.edsoo.ru/ff0d2a6c¢
ATOMBI 1 MOJIEKYJIbl. XMUMHUUECKHE Eub 1OK
HOINOTEKA
7 DJIEMEHTEL. 3HAKU (CUMBOJIBI 1 0 0 26.09.2024
( ) https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX DJIEMEHTOB
b K
8 [IpocThie U coXKHBIC BELIECTBA 1 0 0 26.09.2024 u6mmorexa 110

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

bubmuorexa [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 03.10.2024
YIPHOS 4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Eub 10K
nonIMoTeKa
10 X e . Bane 03.10.2024
umieckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OtHoc .
11 THOCHUTEIIbHAS aTOMHAs Macca 10.10.2024 bubmuoreka [JOK
OTHOCUTENBHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
M
12 accoBas J0JIsl XUMHYECKOTO 10.10.2024 bubnnoreka [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
K . Mounb.
13 OJIMYECTBO BeliecTBa. Molb 17.10.2024 bu6mmorexa [IOK
MognspHas macca https://m.edsoo0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABICHUA. 17.10.2024 | bubnuoreka [{OK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
IT
15 PU3HAKU U yCHOBI/Iﬂv IIPOTEKAHMUS 94.10.9024 bubnuoreka [IOK
XUMUYECKHUX PEaKLni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 94.10.9024 bubnnorexka [JOK
XHUMUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl Eub 1OK
nonmoTexa
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX 07.11.2024
HeeTBa o yp htps://m.eds00.ru/ff0d5708
peaxiuit
Knaccudukanmst XaMUUeCKUX peakiinii
18 (coe I/Iqu):Hnﬂ a3JI0’KEHUS e 07.11.2024 bubmorexa HOK
A P : - https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 LOK
uOIMoTeKa
19 sHIKIOoNeauCT. O000IIeHe U 14.11.2024
H a Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HAaHUI
KonTtponsHast padora Nel o teme
20 HTpOJbHAS paboT 0 TeM 14.11.2024 bubnuoreka [IOK

«BemiecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucimopon — sjieMeHT U 0 21.11.2024
AyX PO https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
du3nyeckrue U XMMHUYECKHE CBOMCTBA Bu6 LIOK
nOINOTEKA
22 Kuclopoaa (peakiuy OKHCICHHUS, 0 21.11.2024
pona (peaxn https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoOblI MOIy4YeHUs: KUCIIOPO/Ia B
23 JabopaTopuu iqn OMBIIHJIerHOCTI/I 0 28.11.2024 Bubmorexa ITOK
patop p ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3G PeKT XUMUIECKOI
€aKIIMH, [IOHIATHE O
24 pearti, 0 28112024  DvOmaoTeKa LIOK
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKUX PEAKIIUIX
TommmBo (HedTh, yroiab U METaH).
25 3ar 513H61§1/1e(11;o3 yra CIIOCOOBI lro 0 05.12.2024 bubmmorexa [TOK
P AYXE, o https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
[IpakTuueckas padbora Ne 3 o Teme Bu6 10K
noInOTEKA
26 «Ilonmydenne u coOMpaHue KUCIOpO/a, 0 05.12.2024
i . p post https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
Bomopom — sneMeHT u rmpocToe
27 0poX p 0 12.12.9004 bubnmoreka [JOK
BelecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnueckue 1 XUMHIECKHE CBOMCTBA
28 0 12.12.2024 ~ DuOmiorexa [JOK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
29 IlonsATHE O KMCIOTaX U COIIIX 0 19.12.2024
https://m.edsoo.ru/ff0d50d2
CriocoObI MoJTyueHust BOJOPO/Ia B
bu6mmoreka [IOK
30 naboparopuu. KontpoJbnas padora 0,5 19.12.2024 nommoreka L

3a 1 n/roaue

https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

bubmuoreka [JOK
31 «[Tonyuyenue u cobupanue BOAOPOIA 26.12.2024
v onp AOpOAa, https://m.edsoo.ru/ffod4f42
H3Y4YEHUE €T0 CBOHCTBY»
MoustpHblii 00BEM ra30B. 3aKOH
32 P 26.12.2024  Promorexa LHOK
ABoraapo https://m.edsoo.ru/ff0d542e
[ToBTOpHBINA HHCTpYKTaX 10 Th.
Brrunciaenust 00néma, KoIM4yecTBa
33 ’ 09.01.2025  Pwomiorexa LOK
BEIL[ECTBA ra3a [0 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELLECTBA WK 00BEMY
Brrunciaenust 006M0B ra3oB O BuG 10K
noOInoTEKa
34 ABHECHHIO pPEaKIMM HA OCHOBE 3aKOHA 09.01.2025
My . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
@ .
35 W3UYECKUE U XUMUUYECKHE CBOMCTBA 16.01.2025 bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
Cocras ocuoBanuii. Ilonsitue 00
36 16.01.2025  Promorexa HOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacklenHbie
37 Y HEHACHI peHHbIIe) aCTBOPEI 23.01.2025 Bubmorexa ITOK
H p PPl R https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
«[TpuroroBiaeHne pacTBOPOB C b K
38 PHTOTOBIICHHE PaCTBOPOB € 23012025  Promoreka O
OIpeIeTIEHHONW MAacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
K 6ota Ne2
39 OHTpoJIbHAs paboTa Ne2 1o reme 30.01.2075 bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
Okc 1 coCTa acc a
40 KCHJIBI TaB, KJIacCU(pUKAIIHS, 30.01.2025 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [lonydyeHnne n XxuMHu4YeCcKue CBONWCTBA 06.02.2025  bubaunoreka [{OK
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KHCJIOTHBIX, OCHOBHBIX 1 aM(l)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHIOB
OcHOBaHUS: COCTaB, KiIaccuuKaus,

42 (ukary 06.02.2025 Bbu6nuoreka [LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tomy4uenne n XUMHUYECKHE CBOMCTBA b K

43 YHEHH 13.02.2025  Puomorexa 1O
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, kiraccudukaims,

44 (uca 13.02.2025  Promorexa OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
Tlonydenue n XUMHUYECKHUE CBOMCTBA

45 v 20.02.2025  Ppuomorexa LOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,

46 cnoco((iblf OJI )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC 20.02.2025 bubmiorexa IJOK

. i ’ R https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6. Pemenue
SKCIIEPUMEHTAILHBIX 3a4a4 10 TEME

47 P g 27.02.2025  Promiorexa HOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI)

T'enernueckas CBA3b MEXIY KIacCaMu

48 ny K 27.02.2075 bu6mmoreka [IOK
HEOPraHWYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50
O00011eHNEe U CUCTEMATU3ALMS

49 HUI 1T 06.03.2025 bubnmnoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o treme Eu6 LIOK

HOJIMOTEKA
50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX 06.03.2025
. P https://m.edsoo.ru/00ad9ela
COEIUHEHU I
[TepBBIe TOMBITKN KIIACCH(PUKAITAN
51 XUMHUYECKHUX DIIEMEHTOB. [loHsaTHE O 13.03.2025 BrbmuoTexa IOK
' A https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
52 [Tepuonnueckuii 3aKoH 1 13.03.2025  bubmmoreka [JOK
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HepI/IOI[I/I‘IeCKaSI cucreMa XuMHN4YCCKUX
snemenToB 1. Y. MenaeneeBa

https://m.edsoo.ru/00ada52¢c

bubmuoreka [JOK
53 IIepuonsr, OObI, TOATPYIIIBL 20.03.2025
PHOZRL TPY APy https://m.edsoo.ru/00ada52¢c
Crtpoenue atoMoB. CocTaB aTOMHBIX
54 P 20032025  Promiorexa LIOK
anep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK Eub 10K
nOInOTEKA
55 aTOMOB 2J1eMeHTOB [leprnoauueckoil 03.04.2025
pHon https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
3JIEMEHTA 110 €r0 IMOJI0KEHUIO B
56 N 03.04.2005  Dwomnorexa LIOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Mennenecena
3nauenue [lepuoanueckoro 3akoHa
719 Pa3BUTHS HAYKHU U npakTuku. 1. U. b K
57 AP i H Tp A 10.04.2025  Promorexa IO
MenpeneeB — y4€HbIN, I1E1Aaror U https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB
bu6mmoreka [IOK
58 XUMUUYECKHUX DIIEMEHTOB/ 10.04.2025
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 Hounnas xumMuueckas cBI3b 17.04.2025
https://m.edsoo.ru/00adac34
KoBanenTHas mmoystpHass XUMHUYECKast
60 P 17.04.2075 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBanienTHasg HEmosIpHAs XUMUYECKas
61 P 24.04.2075 bubnmnoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab9
b K
62 CreneHp OKUCIEHUS 24.04.2025 u6mmorexa 110

https://m.edsoo.ru/00adae28
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63 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 1 08.05.2025 bubnmoreka [JOK
peakuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 0) 1 08.05.2025
KHCITITTCII 1 BOCCTAROBHTEH https://m.eds00.ru/00adb076
65 O6061menue o reme «CTpoeHwHe 1 15.05.2075 bubnnoreka [HOK
aroMa. XMMUYECKas CBI3b» https://m.edsoo.ru/00adb486
66 IIpome:xxyTouHast aTTecTanus. 1 1 15.05.2025 bubnuoreka [IOK
KonTpoasnas pabora https://m.edsoo.ru/00adb33c
67 PesepBHbIi ypOK. O606£ueHI/Ie u 1 59.05.2025 bubnnorexa [JOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ad9ch2
P 7 .
68 €3€pBHBIN YPOK 0606?16HH6 u 1 59.05.2025 bubnnoreka [JOK
crucTemMaTu3auurs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 45

[MPOT'PAMME
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
BBoansblii uncTpykTax no Th.
[Tepuonuueckuii 3aKOH. BuG 10K
noimoTeKa
1 Ilepuomndeckas cuctema 1 0 0 05.09.2024
pHOA https://m.edsoo.ru/00adb59e
XUMHUYECKUX dieMeHToR /1. 1.
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH BuG 10K
noimoTeKa
2 CBOMCTB XMMHUYECKHUX DJIEMEHTOB 1 0 0 05..09.2024
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanusa u1 HOMEHKIIaTypa b K
3 durcan P 1 0 0 12.09.2024  Promorexa O
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buinl XMUMHY€ECKOU CBSA3U U THIIEI
4 g : 1 0 0 12.00.2024  Prommorexa HOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTpoJubnas padora Nel mo reme
«IloBTOpEHHE U YIiIy0JeHHE
5 op yrLy 1 1 0 19.09.2024
3HAHMI OCHOBHBIX pa3/e/ioB Kypca
8 ki1acca» (BXOAHOM KOHTPOJIb)
Knaccudukanmsa XuMHYESCKHX
6 uican 1 0 0 19.09.2024 ~ Promuorexa HOK
peaKuuii 10 pa3IM4YHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU BuG 10K
HOIHOTEKA
7 eakiu. IToHITHE 0 TOMOT€HHBIX U 1 0 0 26.09.2024
peakit https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
8 [TonsTHE O XUMHYECKOM PAaBHOBECHH. 1 0 0 26.09.2024  bubnuoteka [JOK
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@akTOpPHI, BIUAIOIIKNE HA CKOPOCTh
XUMHMYECKON PEAKIIUU U TI0JI0KEHUE
XMMHMYECKOTO PAaBHOBECUS

https://m.edsoo.ru/00adc28c

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 03.10.2024
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN BuG 1OK
nOInOTEKA
10 rnccornanu. CHIbHBIE U cl1a0ble 03.10.2024
8 tan https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
bubmuorexa [JOK
11 HonHbIle ypaBHEHUS peaKUil 10.10.2024
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
OCHOBAHUI B CBETE NPEIACTABICHUN
12 pUIl 10.10.2024 bubmuorexa [JOK
00 JIEKTPOIUTUICCKOU https://m.edsoo.ru/00add5d8
JIUCCOLTHAINA
XHMUMHUUYECKHE CBOMCTBA COJIEH B CBETE Eu6 LIOK
noJImoTeKa
13 IPENCTABIEHUNA 00 17.10.2024
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 orsTie 0 MIPomI3e comeii 17.10.2024 bu6mmoreka [IOK
AP https://m.edsoo.ru/00add9d4
O000I11IeHIE U CUCTEMATHU3ALIUS
15 o . 24102024 ~ DwOmmorexa LOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1. Bu6 10K
NOIMoTEKA
16 «Pelenue skcepuMEHTAIBLHBIX 24.10.2024
P https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS 07.11.2024 Bubmzorexa LIOK
p a THATI. o https://m.edsoo.ru/00addec0
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»
18 OO1m1ast XxapaKTEepUCTHKA raJIOreHOB. 07.11.2024  bubaunoreka [{OK
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XUMHUYECKHE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2

XJopa
Xnoposogopoa. CoJissHas KHCIIOTA,
19 XHMquCKHS CBOICTBA, ITOJIy4YEHHUE 14.11.2024 Bubmaorexa ITOK
» TOIYH ’ o https://m.eds00.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme BuG 1OK
nOJIMOTEKA
20 «ITonydyeHne CONSIHOM KHCIIOTHI, 14.11.2024
yi . . https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOWCTBY
Brruncnenus no ypaBHEeHUSIM
21 XAMHUYECKHUX pEaKIUi, eCJIM ONUH U3 21.11.2024 bubnmorexa LOK
PeaKHnH, A o https://m.edsoo.ru/00ade488
pearcHTOB JIaH B U30BITKE
OO1as xapakTepUCTHKA JIIEMEHTOB b K
29 1 1Y p 21.11.2024 n6aunoreka 11O
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepsl M €€ COeTMHEHUHN b K
23 A P . 28112024  DuOmnorexallO
B MpHpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoJI0pOI, CTPOCHHUE,
24 pOBOJOPO, CTP ) 28.11.2024 bu6mmoreka [JOK
¢u3nyueckrue 1 XUMHUYECKHE CBOWCTBA https://m.eds00.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE 05.12.2024 bubmorexa LHOK
. o https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
MOJYYECHUS CEPHOM KUCIOTHI. b K
26 ye P 05.12.2024  DrOmmorexallO

XuUMHUYECKOe 3arpsa3HEHNe
OKpY>Karollen cpelibl COEAUHEHUSIMHU
cepbl

https://m.edsoo.ru/00adec8a
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BrlunciieHrne MaccoBOil JOJIU BBIXOa

bubmuoreka [JOK

27 0 12.12.2024
MPOAYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprcTHKa SJICMEHTOB
VA- IBL. A30T, pacIpOCTpaHCHUE

28 Py pactpoctp 0 12.12.2024 ~ Puomotexa HOK
B IIpUpoze, Gpu3ndecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHUE CBOMCTBA

bubmuoreka [JOK
29 KounTtposabsHas padora 3a 1 n/roaue 0 19.12.2024
P P A https://m.eds00.ru/00adf004
AmMHaK, ero Gu3nvecKue u
XUMHUYECKHUE CBOMCTBA, MOJYYECHUE U Eub 10K
nonIMoTeKa

30 npuMmeHenue IlpakTudeckas padora 0,5 19.12.2024

p P p https://m.eds00.ru/00adf180
Ne 3 o teme «llonyyenune aMmmuaxka,
W3Y4YEHHE €ro CBOMCTBY
A3oTHag KHucaoTa, e€ pusmueckre u

31 . ¢ 0 26.12.2024 bubmuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX Eub 10K

noImoTEKa

32 oOpeHui. XuMHUUYECKOe 0 26.12.2024
yAoobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHHSIMU a30Ta
IToBTOpHBIN HHCTPYKTaX 1O Th.
®docdop. Oxcun dhocdopa (V) u

33 dop 1 pocdopa (V) 0 09.01.2025 bubmuorexa [JOK
dbochopnas kucnoTa, PU3NIECKHUE U https://m.edso0o.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOJTyYCHUE
Hcnonb3oBanue GocaToB B
KavyeCTBE MUHEPAIbHBIX YI00pEHUH.

34 P UYI[ P 0 09.01.2025 bubnmoreka [JOK
3arpsisHEeHUE TPUPOTHON CpEeAbI https://m.edsoo.ru/00adfc20
dbocharamu

35 VYraepon, pacnpocTpaHeHHE B 0 16.01.2025 = bubmmoreka [[OK
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npupoje, GU3NIECKUE U XUMUYICCKUE
CBOICTBa

https://m.edsoo.ru/00adfd9c

Oxcupel yriaepona, ux (pusnveckue u
XMMHYECKHUE CBOMCTBA.

bu6mmoreka [IOK

36 16.01.2025
DKOJOTUYECKHE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

bubmuoreka [JOK
37 VYrobHasa KUCI0Ta U €€ COIH 23.01.2025
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
"ITonyyeHne yIiIeKUCIOro rasa.

38 ya VT. 53.01.2025 bubmmorexa LIOK
KauecTBeHHas peakmus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavyaIbHBIE TOHATHS 00 Eub 10K
noOImoTeKa

39 OpPraHNYECKHUX BEIIECTBAX KaK O 30.01.2025

p B https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
bu6mmoreka [JOK
40 KpemHunii 1 ero coeqnHEHU 30.01.2025
p A https://m.edsoo.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemenue
HKCIEPUMEHTAILHBIX 3a/a4 10 TEME

41 puh g 06.02.2025  Promoreka [OK
«Baxngelie HeMeTAIIbI U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUD)

KonrpoanHast padora Ne3 mo Teme
42 «Bamll){eﬁmne I-l[)eMeTa.Tl.leI M UX 06.02.2025 buomiorexa LOK
R https://m.edsoo.ru/00ae0e18
COeUHEHHU»
OO01mas xapakTepruCcTHKa XUMUIECKUX
DJIEMEHTOB — METAJIJIOB. Eub OK
43 Merajumueckas CBI3b U 13.02.2025 nbmaorexa L

MeTaJUIM4ecKasi KpucTauinueckas
pemérka. Pu3nvyeckKre CBOMCTBA

https://m.edso0.ru/00ae103e
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METAJlJIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

bu6mmoreka [IOK
44 DIEKTPOXUMHAYECKUI DS, 13.02.2025
p N P https://m.edsoo.ru/00ael1156
HaIMpPsDKCHUN METAIIOB
OO6mmwme crmocoOb! MOTyYeHUS
meTaiuioB. CiuiaBel. Beruncienus mo BuG 1OK
nOInOTEKA
45 aBHEHUSM XUMHUUYECKUX PEaKIU 20.02.2025
yp PCAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH
bubmuoreka [JOK
46 ITonsaTHe 0 KOPPO3UK METAIIIOB 20.02.2025
pp https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 €JI0YHBIE METaJUIbI 27.02.2025
Ul https://m.edsoo.ru/00ael14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U 27.02.9005 bu6mmoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
€JIOUHO3EMEJIbHBIE METaJIJIbI — b K
49 [Wenorm ” 06.03.20p5  PrommorexallO
KaJIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
bu6mmoreka [IOK
50 Baxueiinme coefMHEHNUA KaJIbIUA 06.03.2025
a I https://m.edsoo.ru/00ae15e8
O0001IeHre U CUCTEMAaTU3aIIHs
51 Hf . 13.03.2025
3HAHUN
JKECTKOCTh BOIBI U CIIOCOOEI €€
52 )i\ 13.03.2005 bubnmoreka [JOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
IIpakTuyeckas padora Ne 6 o Teme Bu6 LIOK
nOJIHoTEKA
53 "XKEcTKOCTL BOABI M METOJEI €€ 20.03.2025
" 8 8 https://m.edso00.ru/00aelae8
yCTpaHEHUS
b K
54 AJTIOMHHMIA 20032025  Puomiorexa LO

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



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

AmMboTtepHbIe CBOIICTBa OKCUIA U

55 dotep it 03.04.2025 Bu6noreka LIOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
56 Keneszo 03.04.2025
https://m.edso0.ru/00ae1d86

Oxcuapl, THAPOKCHALI M COJIM KeJle3a

57 i\ ap b 10.04.2025 bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
O00011eHE B CHCTEMATH3aIUs

58 Hf H 10.04.2025
3HaHUI
[IpakTuueckas pabora Ne 7. Pemenue
SKCIEpHUMEHTAILHBIX 3a7a4 110 TEME

59 pHY a 17.04.2025 ~ Pwommorexa LOK
«BaxkHelmue MeTaabl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHHUS
Brruucnenust mo ypaBHeHUSIM
XUMHYECKHUX PEaKIUH, €CIIU OJUH U3

60 peaknuu, )i\ 17.04.2075 bu6mmoreka [IOK
peareHToB J1aH B U30BITKE UITU https://m.edso00.ru/00ae1750
COJIEPKUT MPUMECH
BrraucneHns MacCOBOM JOJTH BRIXO0J1a

61 a A 24.04.2025
MPOYKTa PEAKIINHI
O0600mmenue no teMe «BaxkHelme

62 24.04.2025
METAJUIBI U UX COESTUHEHUS
BemniecTtBa 1 MmaTepuasl B b K

63 m 1aTep 08.05.2025  Puomiorexa [HO
MOBCEIHEBHOU KU3HHU YEIOBEKA https://m.edsoo0.ru/00ae3f50
XuMuyeckoe 3arps3HeHne

64 : P 08.05.2025 bubnuorexa [JOK
OKpY>KaroIleu cpeibl https://m.edso00.ru/00ae4270
Ponp xuMuu B pelieHnu

65 P 15.05.2025 bubnmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0o.ru/00ae4270
IIpomMe:xxyTOouHas aTTecTalUsA.

66 pomey 1 15.05.2025  Priommorexa OK

KonTtpoabnas padora

https://m.edsoo.ru/00ae0d0a



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

67 PesepBHbIil ypok. O606iueHHe u 1 59.05.2025 bubmumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6061ueHHe u 1 59.05.2025 bubnunoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/XuMus-6a30Bblii-yPOBEHD. -

Peanuzanusg-rpedcosanuii-OI'OC-0CHOBHOr0-0011er0-00pa3oBaHusl. -

MeTtoanueckoe-rocoone-mist-yanress. pdf

Cypoguesa P.I1., Copponos C.B. 3aganus 1jiss caMOCTOATEIBHOM pabOThI 11O
xumuu B 8 kinacce: KH. [ yuurens. — M.: [IpocBemienue, 235
Koukapos XK. A. Xumus B ypaBHEeHUIX peakiuii: yueoHoe nmocodue / K. A.
Koukapos. - PoctoB u/]] : ®enukce, 2019. — 332 c.
Xomuenko W.I'. COopHHK 33724 ¥ yIPaXKHEHHUH 110 XUMUU JJI CPEAHEN
mkoisl. — M. :PUA «Hosas BomHay, 3013, 214 c.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf

