MMUHUCTEPCTBO INPOCBEIEHUSA POCCHUNCKOMN ®EAEPALIUUA

Munucreperso o6paszosanns u Haykn Joneuxoi Hapoauoii Pecny6anku

MBOY "Cpeansisi ukoJa Ne34 ropoaa Mapuynoas'

PACCMOTPEHO

Ilpencenarens MO
MBOY «CIII Ne 34

ropona Mapuymnous

COI''TACOBAHO VTBEPXJEHO

3am. nupekropa MBOY  Jlupextop MBOY «CII
«CILI Neo 34 ropona
Mapuymnoss»

#lf

Avd
7

JI. B. CaBenneBa
ITpotokon Ne 1 ot «30»
aBrycta 2023 .

/T
P B. A.flgo HHKO{/ jP A. YcTHHOB
I[Ipuxa3s No ot «30» aBrycta plfIK'aa/J‘l5 01//3 Dy aBrycra
2023 r. \ 2023 r. ////

A5 Hag GL 4

PABOYASI TIPOT'PAMMA
(ID 2178747)

y4eGHoro npeamera «Xumus. ba3oBblil ypoBeHb»

i o0yJaromuxcs 9 KiaccoB

Ha 2023-2024 y4eGHbIN rof

yautens [llaban Oxcana AjeKcaHIpOBHA

r.Mapuynous 2023/2024

Scanned with AnyScanner



IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMHHU Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHuUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOECHHUS OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOT'O
obuiero obpaszoBanus, npexacraBieHHbix B GI'OC OO0, a taxke Ha OcHOBe (henepanbHOM
pa0Goueil mporpaMMbl BOCIUTAHUS U € Y4ETOM KOHLENIUH MpenojaBaHus y4eOHOro npeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Tporpamma mo Xumum Ja€T NpeACTaBICHUE O LEIIX, oOwel cTpaTeruu oOydeHwus,
BOCIIUTAaHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMH Y4yeOHOro NpeIMeTa, yCTAaHABIMBAET
00s13aTeNIbHOE TPEMETHOE COJEpKaHKe, MpelyCMaTpUBaeT pacipeesieHHe ero mo Kiaccam U
CTPYKTYpHUpOBaHME I10 pa3fiesiaM U TeMaM NPOrpaMMbl [0 XUMUHU, OIPEIENISIET KOJUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJCpPKAHUS, PEKOMEHIYEMYIO I0CJIEI0BaTeIbHOCTD
U3yYEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3EH, JIOTUKA y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, OnpeaessieT BO3MOXKHOCTU NpeIMeTa A
peanu3anuy TpeOOBaHUM K pe3yibTaTaM OCBOEHMsI OCHOBHOM 00pa3oBaTeIbHOM MpOorpamMmbl Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a Takke TpeOOBaHUHN K pe3ysbTaTaM 00y4eHUsI XUMUHU
Ha YpOBHE LeNeld W3ydYeHUs TMpeaMeTa U OCHOBHBIX BHJAOB YyueOHO-NIO3HABaTEIbHOMN
JEeSITeILHOCTH 00yUaIOIIEerocs 0 OCBOCHUIO yUYEOHOTO COJIepIKaHHS.

3HaHUE XUMHH CIYKHUT OCHOBOU Uil (HOPMUPOBAHHUS MUPOBO33PEHHUSI 00yUaIOIIErocs, €ro
IIPEJICTAaBICHUN O MaTEPUAIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT GOPMUPYEMBIE XUMHUEH
MIPEJICTaBICHHS O B3aUMOINPEBPAIICHUAX YHEPTUU U 00 3BOJIOLMHU BEIECTB B MPUPOJE, O MYTAX
peleHuss I00adbHBIX MPOOJIEM yCTOMUMBOIO pa3BUTHS UYEIOBEYECTBA —  CHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U 3KOIOrHYecKoi 0e30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

W3yuenne xumuu:

CHOCOOCTBYET pealu3alii BO3MOXHOCTEH M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011el U PyHKINOHATBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydarommxcs,
HaBbIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATENbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKU3HH, TaK U B
npoQecCHOHATIBHON 1A TENbHOCTH;

3HAaKOMHUT CO CIElU(PUKONH HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOIO
B3IUIs1a HA €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TANlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH 00yUaroIIHuXCs;

CHocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TpPUPOJE, K YeIOBEeKYy, BHOCHUT CBOW BKJAJ B OKOJOTHYECKOe 0Opa3oBaHuE
o0yyJaronmxcs.

JlanHble HampaBiieHHs B OOy4EeHHH XUMHUHM 0OeCredMBaroOTCs CHEIU(PHUKON colep:kaHus
y4eOHOro ImpeAMeTa, KOTOpBIH SABISETCA MEAArorHYecKd aJalTHPOBAHHBIM OTpPa)KEHUEM
0a30BOil HAYKM XMMUU Ha ONPE/IeIEHHOM JTarle e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIKUMHUCS CUCTEMbI NTEPBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAETBHBIX 3HAYMMBIX TOHSATHIH OPraHUYeCKON XUMHH.

CTpykTypa colepKaHHs MPOTPaMMBbI 10 XMMHU COPMHPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxona kK e€ mzydenuto. CopepaHHe CKIaIbIBAETCSI U3 CHCTEMbI MOHITHH O XHMHUYECKOM
AIIEMEHTE U BEIIECTBE M CHUCTEMBl MOHATHM O XUMHUYecKod peakiuu. OOGe 3TU CHUCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHIUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX NPEICTaBICHUN PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHMsI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3H;

— MpeACTaBICHUHN 00 3JIEKTPOIUTHUECKOHN IUCCOIMAIINY BELIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPHYECKN IIONYYCHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IOCIEAOBAaTEIbHO OT OJHOTO YPOBHSA K Jpyromy,
BBINOJIHASA (YHKIHUU OOBSACHEHHS W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOTYUYEHHs U3yYaeMbIX BEILECTB.

OcBoeHne mnporpaMMbl MO XHUMHUH CHOCOOCTBYET (POPMUPOBAHHUIO MPEICTABICHHUS O
XUMHUYECKON COCTABJIAIOIIECH HAay4HOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METO/laM MMO3HaHUs B Hayke. M3yuenne xumuu
IMPOUCXOAUT C TMPHUBJICYEHHMEM 3HAHUN U3 paHee U3YYEHHbIX YYEOHBIX TMPEIMETOB:
«Oxkpyxarommii Mup», «buonorus. 5—7 knacce» u «Dusnka. 7 Kiacey.

[Tpu n3yueHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUM OCHOB XUMHUUECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYphl. 3a7aya yuyeOHOro mpeaMeTra COCTOUT B (pOpPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEHIIMX (aKTOB, MOHATHUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
MPUOOILEHNHN K HAyUYHbIM METO/IaM [TO3HAHUS NPU N3YYEHHUH BELECTB M XUMUYECKUX peaKluil, B
GOpMUPOBAHUM M PAa3BUTHH IO3HABATENIbHBIX YMEHUH H HX MPUMEHEHHMH B Yy4eOHO-
[IO3HABATEJILHOM U y4eOHO-HUCCIIE0BATENIBCKOM 1eATEIbHOCTH, OCBOEHUH MpaBUJl O€3011aCHOTO
oOpalleHHs C BelECTBAMU B MIOBCEIHEBHON KU3HH.

[Tpy M3ydyeHUM XMMHU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Ba)KHOE 3HAUYEHUE
npuoOpenu Takue 1e, Kak:

— (opMHUpOBaHNE WHTEIUIEKTYyaJbHO Pa3BUTON JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIILHOMY IPHHATUIO PpEIIeHUH, CHOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIIOILIUMCSI YCIIOBHSM KHU3HH;

— HAalpaBJIEHHOCTh OOyuYeHHs Ha CHCTEMaTHMYecKoe MpPHOOLICHHE OO0yYarolUmXxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEJNIbHOM  JEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

— oOecnieueHue YCIOBUH, CIOCOOCTBYIOIIMX HPUOOPETEHHIO OOY4YaIOUIMMHUCS OIbITa
pa3sHOOOpa3HOM NEsTEeIbHOCTH, MO3HAHHUS M CaMOIO3HAHUS, KIHOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE JUISl Pa3INYHbIX BUAOB J€ATEIbHOCTH;

— (hopmupoBaHue 00mEel (yHKIIMOHATIBHONW U €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM
YyHUClie YMEHUN OOBSCHATH M OLICHHWBATDH SIBIICHUS OKPY’KAIOLIETO MUPA, WUCIOJIb3Ys 3HAHUS U
OMNBIT, TONYy4YEHHBbIE MNPU H3YYEHUH XUMMH, NPUMEHATh MX IpH peleHHH npolieM B
MIOBCEIHEBHOM JKU3HU U TPYAOBOH IEATEIBHOCTH;

— (hopMupoBaHHUEe Y 00y4aIOIMXCS TYMaHUCTUYECKUX OTHOIIEHUH, TOHUMAHUS LIEHHOCTH
XMMHMYECKMX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKU LIEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYZLOBOW [JEATEIBHOCTH B LEIAX COXPAHEHHs CBOErO 30POBbS M OKPY’KAKOLIEH IPHUPOIHOU
Cpelbl;

— pa3BUTHE MOTHUBALMU K O0YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIKO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUETOBEYECKHUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HalIPaBJICHHOCTH AaJbHEHIIero 00yueHus..



OO1ee 9nCIo 4acoB, OTBEACHHBIX M M3YYCHHsS] XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus, coctaisier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heflen0), B 9 kinacce — 68
qacoB (2 yaca B HEJEIIIO).

COAEPKAHUE OBYUEHUA

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkust

[Tepuonuueckuii 3akoH. Ilepmonuueckas cucrema XxuMudeckux osnaemenrtoB /J[. WM.
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XMMHMUYECKHUX
AIIEMEHTOB NEPBBIX TPEX MEPUONOB, KajMs, KalblMs M MX COEAMHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepnoimueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMUMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTAIIMYECKOW PEmETKM M BUAA XUMHUYECKOU
CBSI3H.

Knaccudukanuss m HOMEHKJIaTypa HEOPraHWYECKHX BEIIeCTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSAILIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKHX COCIUHEHUH, TeHeTHuYecKas
CBSA3b HEOPTaHUYECKUX BELIECTB.

Knaccugukanus XuMHUeCKUX peakiyii Mo pa3IuyHbIM NpU3HAKaM (TI0 YHUCIY U COCTaBy
YYaCTBYIOLIMX B pEaKIMH BEUIECTB, IO TEIUIOBOMY 3(dekTy, Mo H3MEHEHHMIO CTereHei
OKHUCJICHHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO KaTajau3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonstue o ckopoctu xumudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOpPATHMBIX
XUMHYECKMX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonsatue o
katanuze. lloHATHe o0 XumMuueckoM paBHOBecuHM. DakTOpbl, BIHUAIOLNIME Ha CKOPOCTh
XUMHUYECKON PEaKLIUU U TOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMK, JJIEKTPOHHBIA OalaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIB30BAHUEM METO/1a DJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEINEKTPoIUThl. KaTtnonst,
aHMOHBI. MeXaHHU3M JIMCCOLIMALMM BEHIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBS3H.
Crenenp auccounanuy. CuibHbIE U ClIa0ble 3IEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIoBHs NMPOTEKAaHUS PEaKUHUi MOHHOTO OOMEHA, MOJIHBIE U
COKpAILLEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAHMM M COJIEH B CBETE
NpEeJCTaBICHUNA 00 3JIEKTPOIUTHYECKON Jucconuanui. KauecTBeHHbIE peakIUM Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O03HAKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIIECTB —
METAJJIOB M HEeMeTa/lioB (rpagura M anmasza), CJIOXKHBIX BEUIECTB (XJIOpHla HaTpus),
UCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHMMYECKOW pPEaKIMHM OT BO3AEHUCTBHS Pa3IMUHBIX
(bakTOpOB, UCCIEI0BaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpOLEcca JUCCOLMALUN
KHCJIOT, Ieno4yed M coned (BO3MOXKHO MCIIOJIb30BaHME BHUJIEO MAaTepHajoB), IMpPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajJka, BBIJECNICHHE Tra3a, oO0pa3oBaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOIUX PUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaklUuil (FOpeHHEe, peaklUu pPA3I0KEHUs, COCAMHEHUs),



pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAueCTBEHHBIX pPEaKIMi Ha HOHBI,
pEelIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiast xapakTtepucThka TrajmoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XVWMHUYECKHE CBOWCTBA Ha TMpUMeEpe Xjopa (B3aMMOJECHCTBHE C MeETaUIaMH, HEMETaJlllaMH,
mienouyamu).  Xnoposoaopon. ConsHas KUCIOTa, XUMHUYECKHME CBOMCTBa, IOJTy4YeHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOA Ha OPraHU3M 4elloBeKa. BakHelmme XJ10pusl
U X HaXO0XJIEHHE B IPUPOJIE.

OOmras xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3UYECKHEe CBOIMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U Cepbl. AJUIOTPOIHbIE MOJU(PUKALMN KUCIOPOJa U cepbl. XMMHYECKHE CBOMCTBA
ceprel. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBOWMCTBA. OKCHABI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCHAOB. CepHasl KUCIIOTa, pu3MUeckue W XMMHYECKHE CBOMCTBA
(obmue kak TmpeAcTaBUTENS Kiacca KUCIOT U crneuuduueckue). XUMHUECKHE peaKInu,
JeKallie B OCHOBE MPOMBIIIICHHOTO croco0a MoJyuyeHUsl cepHoil KucioThl. llpumeHeHue
cepHoii KucinoTsl. CoM CepHOM KUCIOTHI, KaueCTBEHHAs peaklus Ha cyabdar-uoH. Haxoxnenue
ceppl M €€ COeQUHEHUH B NpupoAc. XHUMHUECKOE 3arpsi3HECHHE OKPYKAoLIEH Cpesl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLEHUS.

OObmiast xapaktepuctuka 3yeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHHUs. A30T, paclpocTpaHeHHe B Mpupojae, Gusnueckue u
XUMHUYEcKHe cBoicTBa. KpyroBopot a3ora B npupoje. AMMHAK, ero (Pu3nueckue U XuMUYEeCKHe
CBOWCTBA, MoslydeHue U npuMernenune. Conu aMMOHUS, UX (GU3NYECKHUE U XUMUYECKHEe CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XUMHUYECKHME CBoicTBa (0OmMe Kak TMpeICcTaBUTENsl Kijacca KHUCIOT H
cnenuduyeckne). Vcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KayecTBE MHHEPAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMEH Cpe/ibl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3[yXa, MOYBbI M BOJOEMOB). Dochop, amioTponHble MoAUUKAIIH
docdopa, puznueckue nu xummudeckue corictBa. Okcuna docdopa (V) u dhochopHas KucioTa,
dbusznyeckue M XMMHUYECKHE CBOWCTBaA, moiyuyeHue. Mcmonb3oBanue ¢(ochaToB B KadecTBe
MUHEpaJIbHBIX YA0OpEHUH.

OOmass xapakrepucThka 3jeMeHTOB I[VA-rpynmbl. OcoO€HHOCTH CTPOCHHMS aTOMOB,
XapaKkTepHble CTENICHU OKUCICHUSA. YTIEpOo, aJuIOTPOITHbIE MOAU(UKALINY, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMHUIeckue cBoiictra. Ancopouus. KpyroBopot yriepona B mpupose.
Oxcuppl yriaeposa, ux pusnueckue U XMMUYECKHUE CBOMCTBA, JECTBHE HA KUBbIE OPraHU3MBL,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE TPOOIEMBbI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TNI00ATBHOTO MOTEIUICHUsI KiuMaTa, MapHUKOBBIA 3¢ deKT. YroiapHas KuUcioTa U e
conmu, X (pU3MUecKre M XUMHUYECKHE CBOWCTBA, MONyuyeHHWE U TIpuMeHeHue. KadecTBeHHas
peakuuMs Ha  KapOOHaT-WMOHBL.  Mcmonp3oBaHue  KapOOHAaTOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35MCTBE.

[TepBoHayanbHBIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSAX yTriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, TJIMLIEPUH, YKCycHas Kuciora). I[lpuponaHbie
WCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOJIHBIM Ta3, HEPTb), MPOIYKThl HMX IepepadOTKH
(6ensuH), UX poib B OBITY ¥ TPOMBITIUICHHOCTHU. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIECTBAX:



JKUpax, Oenkax, yriaeBoJax — W WX POJIU B JKU3HU dYelloBeka. MarepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usndyeckue MW XUMHYECKHE CBOWCTBA, IIOJyYeHHE M TPUMEHEHHE.
Coenunenuss kpemHust B mnpupozae. OOmue npencrtaBieHus o0 oxcuae kpemuus (IV) u
KpeMHHEeBOU kuciore. CHIMKAThI, UX HUCTOIB30BaHNUE B OBITY, B MPOMBIIIJICHHOCTH. BaxHeime
CTPOUTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKIJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmembr
0€3011acCHOT0 UCTIOIb30BAHMS CTPOUTEIBHBIX MaTEPHAIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YEeHHE 00pa3lloB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEAKIUil Ha XJIOPHUI-UOHBI U HAOIIOJCHHE MPU3HAKOB WX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (QU3MYECKUE M XUMHUYECKHE CBOICTBA TaJIOTCHOB M MX COCAMHCHHU (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB), O3HAKOMJIEHHME C 00pasliaMy XJIOPUIOB (TaJOT€HUIOB),
O3HaKOMJICHHE ¢ oOpasmamMu cepbl M €€ COeAUHEHUSMH (BO3MOXKHO HCTIOJIb30BaHUE
BHJICOMATEpHAIOB), HAONIOJCHWE Tporiecca OOyrJIMBaHWUS  caxapa I0J  JICWCTBHEM
KOHIICHTPUPOBAHHOMN CEPHOIl KUCIOTHI, U3YyYCHHE XUMUYECKHUX CBOMCTB pa30aBIICHHOI CepHO
KHUCTIOTHI, TIPOBEICHHE KaueCTBEHHOW peaklud Ha cynb(ar-uoH W HaOIIOACHHE MpHU3HaKa e
MPOTEKaHUsl, O3HAKOMJICHHE C (DM3MUECKUMU CBOMCTBaAMHU a30Ta, (ochopa U UX COCTUHEHHIA
(BO3MOKHO MCIIOJIb30BaHKE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX U (HOCPOPHBIX y10OpeHuH,
MoJiydeHue, coOupaHue, pacrlo3HaBaHWE U U3YyUYEHHE CBOWMCTB amMMHUaka, IPOBEJCHUE
KaueCTBCHHBIX PEAKIMA Ha HWOH aMMOHHS U ¢ochaT-UOH U HU3yYEHHE TMPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbl0 (BO3MOKHO
HCIIOJIb30BaHUE BUJICOMATEPHANIOB), M3yYEHHE MOJENed KPUCTANIMYECKUX PEHIETOK aaMmasa,
rpaduta, ¢yiepeHa, O3HAKOMJIEHHE C TMPOILIECCOM aJICOpOIMM pPacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM MPOTHUBOTa3a, MOJy4YeHHe, COOMpaHue, pacrio3HaBaHHe
U U3yYCHHE CBOWMCTB YIJIEKHCIIOTO Tra3a, MPOBEJCHHE KAueCTBEHHBIX PeaKiMii Ha KapOoHAT W
CUJIMKAT-UOHBl M U3Y4YCHUE IMPU3HAKOB HUX TMPOTEKAHUs, O3HAKOMIICHHE C MPOIYKIIHEH
CUJIMKaTHOM TMPOMBIIUICHHOCTH, PEHICHUE SKCIEPUMEHTANBHBIX 3aja4y 1o Teme «Baxuewme
HEMETaJUTbl U UX COCTUHEHUSD.

MeTaJuibl M UX COeTUHEHUSI

OOmrasi xapakTepuCTHKa XHWMHUYECKHUX DJJEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxenus B [lepuonnueckoii cucreme xummuueckux snemeHToB Jl. 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTaioB. MeTaminyeckas CBsi3b U MeETaJUIMUECKas KPUCTALNIMYECKas
peméTKa. ODIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTamioB. Du3MUecKue U XUMHUYECKUE
cBoiicTBa MeTayoB. OOmme crocoOb! moy4eHus MeTauioB. [IoHsATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTallb, YyTyH, NIOPATIOMUHUN, OpOH3a) 1
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[lenounbie meTamibl: ookeHue B [lepuoanyueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, cTpoeHHE UX aTOMOB, HaXOXJEHHE B Tpupojae. PuU3NUecKue U XUMUUYECKUE
cBoiicTBa (Ha mpumepe HaTpus U Kanusi). OKCUABI U THAPOKCUABI HaTpus U kanus. [IpumeHenue
HIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lenoyHo3emMenpHbIE METAUIBl MarHuii W KajdblUMil: mojoxeHue B llepuoanueckoi
cucremMe XxuMuuyeckux snemeHtoB [[. M. MeHneneeBa, CTpPOCHHME UX aTOMOB, HAaXOXKJICHHUE B
npuponae. OU3NYecKue U XMMHUYECKAE CBOWCTBA MAarHus W KaiblMs. BakHeilne coeInHEHUS
KaJbLus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUs.



Amomunuii: nonoxenue B Ilepumonuueckoild cucreMe xumudeckux snemento [ .
MeneneeBa, CTpOCHUE aToOMa, HAaXOXJeHuEe B npupojae. Ousnueckue U XMMUYECKHE CBOMCTBA
AMIOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHUA ATTFOMUHUSI.

Kenezo: mnonoxenune B Ilepuomnueckoil cucreme XuMuueckux daemeHToB [[. U.
MenneneeBa, CTpOGHHUE aToMa, HaXOXJeHHEe B mpupojae. OU3nveckne U XUMHUYECKHE CBOMCTBA
xene3a. Oxcunpl, ruapokcuabl U conu skeneza (1) m xemeza (III), mx cocras, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C O00pa3llaMi METa/lIOB M CIJIaBOB, UX (PU3NYECKUMH CBOWCTBaMH,
W3Y4YEHUE Pe3yJIbTAaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIIOJIb30BAHHME BUICOMATEPUAIIOB),
O0COOCHHOCTEH B3aMMOJICHCTBYSI OKCUIA KaJIbIMs U HATPHS C BOJOW (BO3MOXHO HCIIOIH30BAHHE
BHJICOMATEPHAJIOB), HCCIICIOBAHUE CBOMCTB JKECTKOM BOJBI, Tpollecca TOPEHHUs jKele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUJCOMATEPHANIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX peaKlMii Ha MOHBI: MarHus, KaJblius, aTlOMUHUS, [IMHKA, kene3a (1) u xenesza
(IT1), meam (I1), HAOMOIEHME W OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TUTAMEHH MOHAMHU HATPHS,
Kamusl U KaJblidsg (BO3MOXHO HCIIOJIb30BaHKME BHAEOMATEPUANIOB), UCCIEN0BaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U TUJIPOKCUA LIMHKA, PEIICHUE IKCIIEPUMEHTAIbHBIX 33]a4 0
Teme «BaxkHelIme MeTalljibl U UX COCTUHEHUSD.

XuMHS M OKPYKaOLIasA cpeaa

BemectBa u Marepuansl B TOBCEHEBHOMN XKU3HM YeJIOBEeKa. be30omacHoe MCIoIb30BaHKE
BEIIECTB M XHWMHUYECKHX peaknuii B ObITy. llepBas momomp Nmpu XUMHUYECKHX OXKOTaxX H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarollen cpepl (MpeaeiabHas JOmyCcTUMasi KOHIEHTpaus
Beniects, nanee — [1/IK). Pons xuMuu B pemieH# 9KOJI0THYECKUX poodieM.

Xumuueckuii Ixcnepumenm:

n3yuyeHue o0pasioB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, TOJTUMEPHBIE MATEPUAJIbI).

Mescnpeomemmnie ceasu

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YyUYEHUU XUMHUHU B 9 KJlacce OCYIIECTBISETCS
yepe3 WCIOJIb30BAaHWE KaK OOIMX ECTECTBEHHO-HAYUYHBIX TIOHSATHW, TaK ¥ TOHATHH,
SABJISIFOLIUXCSI CACTEMHBIMHM JIJIS1 OT/IETIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBeHHO-HAy4HbIC TOHATUS: HAy4yHBIM (DakT, TruUmoresa, 3aKoH, TEOpPHs,
aHanmu3,  CHHTE3,  KijaccuuKkamus, MNEpUOAMYHOCTb,  HAOMIOJACHHE,  OKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHSI, MAaTEPUAIIHI.

®dusuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJA, HW30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, DJIEKTPUYECKHM 3apsii, TMPOBOJHUKH, TOJYNPOBOIHUKH,
JIUDJICKTPUKU, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHHE BEIeCTBa, Tas,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUTMUECKash pEmETKa, CIUIaBbl, (U3MYECKHE BEIHYUHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHILE.

buonorus: dotocunTes, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHbIE yA0OpeHus,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHBI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYUCHHSI XUMUHU B €IMHCTBE YICOHOUW M BOCIIUTATEIHBHON JEATSIILHOCTH B
COOTBETCTBUU C  TPAJAULIUOHHBIMH  POCCUHCKHMH  COIMOKYJBTYPHBIMH ¥  JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATHIMH B OOIIECTBE MpPaBHJIAMU M HOPMaMHU TIOBEICHUS W
CIOCOOCTBYIOT MTPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIIUXCsl.

JIn4HOCTHBIE pE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHUCTEeMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMi M pacIIMpPEHHE OMbITa ACSITETbHOCTU Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpUOTHYECKOT0 BOCITUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICJIUIO, TIOHMMAHWs 3HAUCHUS XMMHUYECKOH HAyKH B JKH3HH COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(OPMAIIUEH O MEePEIOBBIX JOCTHKCHHUSIX M OTKPBITHSIX
MHUPOBOM U OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoOiicTBe
MUpa U 00LIeCTBa;

2) rpa:kKIaHCKOr0 BOCIIMTAHUS:

MPEJICTABICHUSI O COIMAIBHBIX HOpMax M TPaBHIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B 00I1IeCTBEHHO HOJIE3HOH,
y4eOHOMCCIIEIOBATEICKOM, TBOPYECKOM H JIPYTrMX BHIAX JEATEIHbHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HO COBMECTHOM IS TETLHOCTH TPH BBHITIOJHEHUN YUeOHBIX, TO3HABATEIBHBIX 33/ad,
BBITIOJTHCHUH XHUMHYECKHX OSKCIICPUMEHTOB, CO3JaHHHM YUYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B MpOIEcce 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJIEHUE M TMOCTYNKH CBOUX TOBapHILEH C TMO3UIIMA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

MHUPOBO33PEHYECKUE  TPEJACTABICHHUS O BEHIECTBE M  XUMHUYECKOW  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIONIME OCHOBY ISt
MOHMMAHUS  CYINIHOCTH HAYYHOH KapTUHBI MHUpPA, TPEACTABICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aNMOCBS3AX YEJIOBEKa C MPUPOIHOM Cpemoi, 0 poiu
XUMUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHbIE MOTHUBBI, HAIpaBJICHHbIE Ha TMOJyYeHHWE HOBBIX 3HAHHM IO XHMHUH,
HeoOXoauMble 711 OOBSCHEHUS HaONI0IaeMbIX TMPOLECCOB U SIBICHUN, MO3HABATENBHOM,
WH(GOPMAIIMOHHON U YUTATENBCKON KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITETEHOU paOOTHhI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHTEPATYpOH, MOCTYIMHBIMU TEXHUYECKHUMH CPEICTBAMHU
WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpEC K OOYYEHUWIO M TO3HAHUIO, JTHO003HATEIHHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U HMCCIIEIOBATEIBCKON ACATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHS B ajbHeHeM;

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTAaHOBKHM Ha 3JI0pOBBIM 00pa3 »KWU3HU, OCO3HAHME TOCJIEICTBUNA WM HEMPUATHE BPEIHBIX
NpUBbIUEK (YHOTpEOJIEHUs] aJKOTOJs, HApKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOIEHUS



npaBuJl 0€30MacHOCTH TpPH OOpalleHHMH C XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEaNbHOM
JKU3HH;

5) TpyA0BOro BOCIMTAHMSA:

HWHTEPEC K MPAKTUYECKOMY M3YUYeHHUI0 TTpodeccuii u Tpyaa pa3iudyHOro poja, yBaXKEHHE K
TPyAy H pe3yJbTaraM TPYIAOBOM JACSITEIBHOCTA, B TOM 4YHCJIE HAa OCHOBE INPUMCHCHHS
MpPEAMETHBIX 3HAHUW TO XHWMHH, OCO3HAaHHBIM BBHIOOP WHAMBUAYAIBLHON TPAaCKTOPUHU
MPOJIOJDKEHHsST 00pa30BaHMsI C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpodeCcCHOHATBHON NESTENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHCS B MPOPECCHOHATBHOMN CPe/IE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHMS:

AKOJIOTUYECKHU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOIC KaK UCTOUYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOrO0 M Oe30macHOro olOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOJICHUS MPaBHII 0€30MacHOTO TOBEJACHUS MPU pabOTe C BEIIeCTBaMH,
a TaKXKe B CUTYAITUAX, YTPOXKAIOUINX 370POBBIO M KU3HU JIFO/ICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MONydyaeMble MPU HM3YYCHUH XUMHH, ISl PEIICHUS
3a]1a4, CBSI3aHHBIX C OKPY’KAIOIIEH TPUPOIHOMN CpefoH, AJIs MOBBIIICHUS YPOBHS IKOJIOTUIECKOM
KyJbTYPBbl, OCO3HAHUS TJI00ATBFHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM U MyTel WX pericHHS
MOCPEJICTBOM METOJIOB XMMHH, KOJIOTMUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJILHOMN NPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX PE3YJIBTATOB BBIACISIOT 3HAYMMBIC IS (DOpPMHpPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATHSA (3aKOH, TEOpHsl, MPUHIIMII, THIOTE3a, (PaKT, cUcTema,
MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX MpeAMETOB (hOpMHUPOBATH NMPEACTABICHUE O
LEJIOCTHOW HAyYHOM KapTHHE MHpa, U yHHBEpCalbHbIE Y4eOHbIe NEHCTBUS (TIO3HaBaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYIATHBHBIE), KOTOpPblE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOU e TEIbHOCTH.

Ilo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

ba3oBble JJornueckue aeicTBus:

YMEHUA HUCIOJb30BATH HpI/IéMBI JIOTUYCCKOro MBINUICHUA TP OCBOCHHU 3HAHWIL:
PaCKpbIBATb CMBICJI XUMHUYCCKUX MOHITHH (BLII[GJ'I}ITL nux XapaKTCPHLBIC IMIPpHU3HAKHU,
YCTaHaBJIMNBATb B3aUMOCBA3b C JPYTUMHU HOH}ITI/IHMI/I), HUCIIOJIB30BAaTh IOHATHUA OIS O6’[>$ICHCHI/IH
OTACJIIBHBIX (baKTOB nu HBHCHHﬁ, BBI6I/IpaTB OCHOBAaHUSA U KPpUTCPpUH JIA KJ'IaCCI/I(I)I/IKaLII/II/I
XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaxunﬁ, yCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIeI[CTBeHHHe CBA3U
Mem;[y 06’beKTaMI/I I/I3yq€HI/IH, CTpOI/ITI) JIOTUYCCKUC paCCY)KI[eHI/IH (I/IHIIYKTI/IBHBIC, IICI[yKTI/IBHBIG,
10 aHaJ'IOFI/II/I), J€JIaTh BBIBOAbBI U 3aKJIFOUYCHU,

yMEHHE MPUMEHTh B Ipoliecce MO3HAHUS MOHATHS (IpeIMEeTHbIe U METallpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIOJIB3yeMble B XHUMHUHU, MPEOoOpPa3OBBHIBATH IIHMPOKO
MPUMCHACMBIC B XUMHUHN MOJCJIBbHBIC IIPCACTABICHUA — XUMHUYECKUHU 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
XUMHUUYCCKasA q)OpMy'J'Ia U YPaBHCHHUC XUMHUYECKOU pCakiun — TIIpuU PCIICHHUU yqe6Ho—
IIO3HABATCJIIBHBIX 3aaa4, C y‘-IéTOM 9TUX MOJICJIIBHBIX HpeILCTaBJ'IeHI/Iﬁ BBISABIIAATH n
xapaKTepnsoBaTL CYH_IGCTBCHHBIG HpI/I3HaKI/I I/I3y‘-Ia€MBIX OGBGKTOB — XUMHUUYCCKUX BCIICCTB U
XUMHUYCCKUX peaKuHﬁ, BBISIBJIATH 06IIII/IC SaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJIel[CTBeHHI)IG CBiA3U U
HpOTHBOpe‘II/Iﬂ B Msyqaeme HpOHGCCﬁX 1 ABJICHUMAX.

ba3oBbie uccienoBare/IbLCKUe JelCTBUA:



YMEHHE HCHOJb30BATh MOCTABJICHHBIE BOMPOCHl B KAa4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKkKe B KayecTBE OCHOBBI Ui (POPMHUPOBAHHUS THUIOTE3bl 1O MPOBEPKE IMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUI;

npruoOpeTeHre OmbiTa 1O TUIAHUPOBAHHIO, OPTaHMW3AIMU M TIPOBEICHHIO YYCHHYECKHX
HKCTIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOA0M IIPOIecca, CAMOCTOSTEIBHO MPOrHO3UPOBATH €TI0
pe3yabTar, (GopMyIMpoBaTh OO0OOIIEHUS M BBIBOABI IO pe3yjbTaTaM MPOBEIEHHOIO OIBITA,
UCCIIEI0BaHMsI, COCTAaBIIATh OTUYET O MPOJIETaHHON padorTe.

Pabora c nundopmanueii:

yMEHHE BbIOMpPAaTh, aHAJIU3UPOBATh U HHTEPIPETUPOBATh MH(OOPMAIMIO PA3INUHBIX BUI0B
U GOpM IpeCTaBICHMS], TOTYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJIApHAs IUTEpaTypa
XMUMUYECKOTO COJAEp)KaHUs, CIpaBOuHble TmocoOusi, pecypcbl HMHTepHeTa), KpUTHUECKU
OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATH Pa3IMuHbIe METO/IbI U 3alPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUN U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX /ISl BBITIOJTHEHUSI yUEOHBIX M MTO3HABATEIBHBIX 33734
OTIpeNeIEHHOTO THUTA, MPHOOPETEHHE OIbITa B 00JAacTH WCIIONB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHAE KYJIbTYPO aKTUBHOTO HCITOJB30BAHMS Pa3THIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAJIbHYIO (hOpMYy MpencTaBICHUS
MHPOPMALIMU U WJUIIOCTPUPOBATH peIllaeMble 33Jaud HECIO0KHBIMHM CXEMaMHM, JuarpaMMami,
Ipyrumu GpopmMaMu rpaguku U ©X KOMOUHAIUAMU;

YMEHHE HCMOJIb30BaTh M aHAIU3UPOBATH B Ipolecce yuyeOHOM M HCCIen0BaTeNbCKON
JEeSITeTbHOCTH HH(POPMAIIHIO O BIUSHUH IPOMBIIUIEHHOCTH, CEJIbCKOTO XO03s1ICTBA M TpaHCIIOpTa
Ha COCTOSTHHE OKpY>KalolIei MPUPOIHON CpE/Ibl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHSA:

yMEHHUS 3aJlaBaTh BOMNPOCHl (B XoJe nuanora W (WiM) AUCKYCCHUHU) IO CYIIECTBY
oOcyxmaeMoii TeMmbl, (HOPMYITHUPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS IPEACTABIISITh MOJyYSHHBIE Pe3yJIbTaThl TO3HABATEIBHOMN NESTETFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; [eJlaTh IPE3CHTALMI0 Ppe3yJIbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (J1a00paTOPHOrO OMbITA, JIAOOPATOPHONW pabOTHl MO MCCIEJOBAHUIO CBOMCTB
BEIIECTB, Y4eOHOT O MMPOEKTa);

YMEHHUsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATENbHON U
HCCIIEIOBATENILCKON JICATEIIbHOCTH TPH PEIICHUH BO3HMKAIOIUX Mpo0JeM Ha OCHOBE yuéTa
OOLIMX MHTEPECOB M COIJIACOBAHMS NO3MIMKM (0OCYXIeHMs, OOMEH MHEHHUSIMHU, «MO3TOBBIE
IITYPMBI», KOOPIWHAIIMS COBMECTHBIX JIEHCTBHH, OTpE/ICTICHNE KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJIHEHHOH pabOTHI U JIPyTHE).

PerynsiTuBHBIE YHHBEpPCAJIbHbIE yYeOHbIE 1eHCTBUSA:

YMEHHE CaMOCTOSTEIBHO ONPEICSIISTh [EeJU JACITeIbHOCTH, TUIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJHUPOBATHL U IIPU HeO6XO)II/IMOCTI/I KOPPEKTHUPOBATE CBOKO ACATCIBHOCTD, BI)I6I/IpaTB
HanOosiee 3(G(EKTUBHBIE CMOCOOBI  peImIeHHWs y4YeOHBIX W TIO03HABAaTENbHBIX  3ajad,
CaMOCTOSITEIILHO COCTABJIATh HMJIM KOPPEKTHPOBATH TMPEAJIOKCHHBIH AITOPUTM JIEHCTBHU TPU
BBITIOJTHEHUH 3aJaHUil ¢ Y4ETOM TMOMy4YeHHs HOBBIX 3HAHMNA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEAKIIMIX, OIICHUBATh COOTBETCTBUE MONYUYEHHOTO pe3yibTaTa 3asiBICHHOM ey,
YMCHUC HUCIOJIb30BATh U aHAJIU3UPOBATHE KOHTCKCTEI, IIPC/JIaracMbIC B YCJIOBUU 3aI[aHPII>i.

INPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 00S3aTEIbHOTO COJAEPIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON paboueil mporpamMMmoii, BBIACISAIOT: OCBOCHHBIE
o0yJaromuMuUCsl HayyHblE 3HAaHUS, yYMEHUS M CIOCOOBI JeHCTBHH, crenuduyeckue s
npeaMeTHOW oOnactu «XUMHS», BUIBl JAEATEIBHOCTU IO IOJTYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEpIIpeTaluy, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalIHsIX.

K xoHIy oOydeHus B 9 kiacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y 0OYHYAIOLIUXCS YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IMOHSATUI: XUMHYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, HUOH, KATHOH, aHUOH, IPOCTOE BELIECTBO, CIOAKHOE BEUIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKas pPEaKlHs, XUMUYecKas
CBSI3b, TEIJIOBOM 3 (PEKT peaklnu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, JEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, PpEeaKIU HOHHOTO OOMeHa,
KaTaJln3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAKIMHM,  OKHCIUTENb,  BOCCTAHOBMTEID,
OKHCJIEHHE M BOCCTAHOBJIEHME, aJUIOTPOMus, aM(pOTEpPHOCTb, XHUMHUYECKas CBS3b
(xoBaJleHTHasi, MOHHAs, MeTa/UIM4yecKas), KpUCTAJUIMUecKas peméTka, KOppo3Hs
METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOH pEeaklUH, MPEeAesIbHO JI0IMyCTUMas
koHueHTpauus [IIK Bemectsa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMYECKUX IOHATHA W MPUMEHATH 3TH
MOHATHUS MTPU ONMCAHUM BEIIECTB U X MPEBPAICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJsi COCTaBieHHMs (OpMysa BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHMIX Pa3IMYHOIO COCTaBa, IPHHAJIEKHOCTh BEILECTB K OINPENCIEHHOMY
KJIacCy COEAMHEHHMH Mo (opmysiam, BHJI XMMUYECKOH CBs3U (KOBaJEHTHAas, MOHHA,
METaJIJIM4YEcKasi) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XMMHUYECKOHN
dopmyIe, xapakrep cpeasl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuonnueckoro 3akona /I. M. MenneneeBa 1 1eMOHCTPUPOBATH
€ro NOHMMAaHUE: ONHUCHIBATh U XapaKTepu30oBaTh TabmnuHyto Gopmy Ilepnonnyeckoit
CUCTEMBbl XMMHYECKUX D3JIEMEHTOB: pa3iuyaTh MOHATHS «rJlaBHasg mnoarpymnmna (A-
rpymma)»y u «mobounas mnoxarpymnmna (b-rpymnma)», manesle u OONBIIME TEPUOIBI,
COOTHOCUTh 00O3HAa4YeHHs, KOTOpbIE HWMEIOTCS B TEpPUOJUYECKOM Tadnuie, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, odlIee YUCiIo IEKTPOHOB U pacrpeiesieHUe UX 10 JIEKTPOHHBIM CII0SIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB DJJIEMEHTOB MU UX
COEIMHEHUI B Mpejesiax MaJIbIX MEPHOO0B U INIaBHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMUYECKHE JIEMEHTHI, HEOPIraHUYECKUE BEIIEeCTBA, XUMUYECKHE
peakuuu (IO YHMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEUIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENeHEeW OKUCICHNUS XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) O0OHIMEe W cHeuu(UYecKkue XMMHUYECKHE CBOWCTBA
MPOCTHIX U CIOKHBIX BEIECTB, MOATBEP:K/Iasl ONMUCAaHUE MPUMEpPaMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

COCTaBJIATh YPABHEHUS AJIEKTPOJUTUUECKON JUCCOLMALNM KUCIIOT, IEJIOYEN U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOTO OOMEeHa, YpaBHEHUS peakluid,



MOJATBEPXKIAIOIIMX CYIIECTBOBAaHHE TI'E€HETHYECKOHW CBA3M MEXAYy BelIeCTBaMHU
Pa3IUYHBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKLUil MOCPEeICTBOM
COCTaBJICHUSI AJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHs, BO3MOKHOCTH
MPOTEKaHUsI XUMUYECKUX MPEBPAIICHUI B Pa3INYHbBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JOJTI0 XUMUYECKOTO AJIEMEHTa 110 (hopMyJie COeAMHEHHs], MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHHUIO XMMUYECKON peaKIim;

coOmoaTh MpaBUja IMOJb30BaHMA XMMUYECKOH TMOCyAoH u  1a0opaTOpHBIM
00OpyJIOBaHUEM, a TaK)Ke NpaBWiIa OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTyYSHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHI-, OpOMHUI-, MOIUA-, KapOoHaT-, docdat-,
CWJIMKaT-, Cylab(ar-, TUAPOKCHI-HOHBI, KAaTHOHbl aMMOHHUS M MOHBl H3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OITIEPAIIMU MBICIHTEIBHON NEATETPHOCTH — aHalN3 U CHHTES,
CpaBHEHHME, OO0OOIIEHUE, CUCTEMATH3alMi0, BbISBIEHUE NPUYMHHO-CIEICTBEHHBIX
CBsI3el — A M3y4YCHMs CBOMCTB BEIIECTB M XUMHUECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHbIE METOJbl [O3HaHWA — HaONIoJeHWe, U3MepeHHe, MOCIUPOBaHMUE,
AKCIIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HanmeHnoBaHMe pa3jesioB U TeM undposbie)
Ne i/t P KonTpoabHbI IIpakTHYeckue (ucpp
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4ecKHe PeaKnu
L1 [ToBTOpEeHMEe U yrioyOneHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX 4 bubmuorexa [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs TUCCOITAAIINS. g | | bubmmorexa [JOK
' XHUMUYECKUE PEaKIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTannbl M X cOeIMHEHHS
21 OOm1ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuorexa LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTUKa XUMHUYECKHIX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bu6mmorexa [JOK
' py P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61as xapakTepucTUKa XUMHUYECKHUX
2.3 anemeHToB VA-rpynnsl. A3ot, hochop u 7 1 bubmorexa [TOK
) py ’ ’ P https://m.edsoo.ru/7f41a636
UX COE€IMHEHUS
OO6m1as XxapakKTepruCTUKa XUMHIECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmorexa HOK
' . Py ' poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHMS




Hroro no pazgeny 25
Pa3gen 3. MeTaJsIbI M BX CO€IHUHEHUS
. bub6mmoreka [{OK
3.1 Obmme crolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinme MeTayisl 1 UX COETUHEHUSA 16 hitps:/m.edsoo ru/7F41 2636
Hroro no pazneny 20
Paznea 4. Xumus 1 oKpyKammas cpeaa
41 BemectBa u MmaTepuansl B ;KU3HU 3 bu6mmorexa [JOK
' YyeJoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68




KanennapHo-remaTnuyeckoe njiaHupoBaHue

9 - A kaace; 9-b kiaace; 9- B kiaace
aTa U3y4eHHsI
No Kou- A Y DIEeKTPOHHBIC
/_ Tema ypoka BO ppOBHIE
/11
4aco TTaH (axr 00pa3oBaTeNbHbIE
B pecypchbl

Paznen 1. BeniecTBO 1 XUMHYeCKHUE peaKkIUun

Tema 1.1 (4 yaca)

[ToBTOpeHue u yriryoieHre 3HaHUH OCHOBHBIX

pa3zmenoB Kypca 8 kiacca

[Iepuoanueckuii 3aK0OH.

[Teproanueckast cucrema bubmorexa HOK
1 1 04.09.23 https://m.edsoo.ru
XUMHUYECKHUX 31eMeHTOB /[l. H.
/00adb59e
MeneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU bubnnoreka [JOK
2 CBOMCTB XMMHYECKHUX IJICMCHTOB 1 06.09.23 https://m.edsoo.ru
NIEPBBIX TPEX MEPUOJOB /00adb6b6
Kinaccudukanust 1 HOMEHKIIaTypa bubamorexa LHOK
3 HEOPIAHMHECKUX BEMIECTB 1 11.09.23 https://m.edsoo.ru
/00adb7e2
Buap XuMu4aeckoii CBSI3HU U THITBI brbmmorexa [HOK
4 KpHCTATTIECKHX PEMETOK 1 13.09.23 https://m.edsoo.ru
/00adbac6
Tema 1.2 (4 yaca) OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX PEaKIIUi
Knaccudukanus XuMHIecKux bu6nuoreka [JOK
5 peaxuii o pa3IMyHbIM 1 18.09.23 https://m.edsoo.ru
MpU3HAKaM /00adbcb0
IToHsATHE O CKOPOCTH XMMHUYECKOU bubnuoreka [IOK
6 peakuuu. [IoHATHE O TOMOT€HHBIX 1 20.09.23 https://m.edsoo.ru
U TETEPOreHHBIX PEaKLUAX /00adbe9a
[ToHsITHE 0 XUMUYECKOM
paBHOBecHH. DaKTOPHI, BuGmorexa OK
7 BAMAOMIHC F a CKOpOCTR 1 25.09.23 https://m.edsoo.ru
XUMHYECKON peakinu u 100ade28e
MOJIOXKEHUE XUMHUYECKOTO
paBHOBECHS
OKHCIHTEIBHO- bubmmorexa LIOK
8 BOCCTAHOBHTEIBHbIE PEaKLIH 1 27.09.23 https://m.edsoo.ru
/00adcade

Tema 1.3 (7 gacoB)

DNeKTpOoNUTHYECKAs JUCCOHAIHS. XUMHUYECKIE




peakuuu B pacTBOpax

Teopus 31EKTPOIUTUYECKON bubnnorexa [JOK
9 nucconuanui. CHUIbHEIC U c1a0ble 1 04.10.23 https://m.edsoo.ru
ANEKTPOIIUTHI /00adcd68
bu6nmoreka [JOK
10 HoHHbIe ypaBHEHHUS peaKkLnuit 1 09.10.23 https://m.edsoo.ru
/00add448
XUMUYECKHE CBOMCTBA KACIOT U
OCHOBAHHM B CBETE bubmuoreka [JOK
11 MpeICTaBICHHI 00 1 11.10.23 https://m.edsoo.ru
EKTPOJINTUYECKON /00add5d8
JUCCOLIUAIIUU
XUMHYECKUE CBOI/ICT?a coJieli B BuGmorexa LIOK
12 cBere HpeﬂCTaBneH?H 00 1 16.10.23 https://m.edsoo.ru
AIEKTPOJUTUYECKON /00addsb?
JTUCCOTTHAITTT
bu6nmmoreka [IOK
13 [TonsiTHe 0 TUApONU3E Comeit 1 18.10.23 https://m.edsoo.ru
/00add9d4
14 KonrtponbHas padora Nel 1 23.10.23
[TpakTuyeckas padora Ne 1. bubnumorexa [IOK
15 «Pemenune sKciepuMEHTaIBHBIX 1 25.10.23 https://m.edsoo.ru
3aaw) /00addbfa

Pazgen 2. HemeTa/uibl M HX COeTUHEHU S

Tema 2.1 (4 yaca)

OO61as xapakTepucTUKa XUMHUYECKHUX AJIEMEHTOB

VIIA-rpynmel. ['amorenst

OO6mrast xapakTepucTUKa bubnuoreka [JOK
16 rajJloreHoB. XUMHYECKHe 1 08.11.23 https://m.edsoo.ru
CBOICTBa Ha pUMeEpe XJI0pa /00addfe2
XnopoBogopoa. CossiHast bubnuorexa [JOK
17 KHUCJIOTa, XHMHUYECKHE CBOMCTBA, 1 13.11.23 https://m.edsoo.ru
[I0JTy4Y€HHUE, IPUMEHEHHE /00adel04
[Tpaktuyeckas padora Ne 2 o bu6mmorexa LIOK
18 teme «llomydyenne consaHoi 1 15.11.23 https://m.edsoo.ru
KHCJIOTHI, U3y4YEeHUE €€ CBOMCTBY /00ade348
Beruncienus no ypaBHeHUAM bubnuoreka [IOK
19 XUMUYECKUX PEAKIUH, €CIIU OOUH 1 20.11.23 https://m.edsoo.ru
W3 PEareHTOoB JIaH B U30BITKE /00ade488

Tema 2.2 (6 yacoB)

OO01as XxapakTeprCcTUKa XUMHUYECKHUX AJIEMEHTOB
VIA-rpynnel. Cepa u €€ coeTMHEHUS




OO0mas xapakTepucTuKa bubmuorexa LIOK
20 semenTos VIA-rpymE! 1 22.11.23 https://m.edsoo.ru
/00ade64a
AnnotrponHbie MOIUMUKAITUN
CEpHI. Elaxoxcz{eHHIe[: jipblll_/ll eé bubmuorexa LIOK
21 CoenHenHii B IPUPOE. 1 27.11.23 https://m.edsoo.ru
. /00ade6b4a
XHAMHUYECKHE CBOMCTBA CEPBI
CepoBoopo/1, CTpoeHue, bubmmorexa [JOK
22 ¢busnveckre 1 XUMHUYECKUE 1 29.11.23 https://m.edsoo.ru
CBOICTBa /00ade802
Oxcuppl cepbl. CepHas KUCIIOTA, bub6nuoreka [IOK
23 buznYeCKre U XUMUYECKHE 1 04.12.23 https://m.edsoo.ru
CBOMCTBa, IPUMEHEHHUE /00adea28
XUMHUECKUE PEAKITHH, JICHKAIIIC
B OCHOBE HpOMBII_HJ'IeHHOl“OV BuGmorexa LIOK
24 Cri0c00a Moy HCHHA CepHOI 1 06.12.23 https://m.edsoo.ru
KHUCJIOTBL. XUMUYECKOE
. /00adec8a
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COCTUHEHHSIMH CEPBI
Brruncnenne MmaccoBoU I0JIU bubmorexa [TOK
25 1 11.12.23 https://m.edsoo.ru
BBIXO/JIa MPOYKTa PEAKIIUU /00adec8a

Tema 2.3 (7 gacoB)

OO61as XxapakTepuCcTUKa XUMHUYECKHUX AJIEMEHTOB

VA-rpymmsl. A30T, pocdop 1 uX cCoOeTuHEHUS
OO1as XxapakTepucTUKa
anemMeHToB VA-rpynmsl. A30T, bubnuorexa [JOK
26 pacnpocTpaHeHue B IPUPOJIE, 1 13.12.23 https://m.edsoo.ru
¢buznyecKrue 1 XuMHUYECKHe /00adeea6
CBOMCTBA
AMMHak, ero puznyecKue u
XMUMUYECKHE CBOWCTBA, BuGmorexa LOK
27 g;?;;;iii;;ijggf:;fz o 1 18.12.23 https://m.edsoo.ru
) /00adf004
teme «llomydyenne ammuaxa,
W3Y4YEHUE €r0 CBOMCTBY»
28 Kontponbnas padota No2 1 20.12.23
A3oTHas KucioTa, e€ puznueckue Bubmiorexa LIOK
29 > 1 25.12.23 https://m.edsoo.ru
Y XUMHUYECKUE CBOMCTBA 100adf306
30 Hcnonb3zoBanre HUTPATOB U 1 27.12.23 bubmuorexa [JOK

coJieil aMMOHUS B Ka4ECTBE

https://m.edsoo.ru




MUHEpAJIbHBIX YA00pEHUH.
XI/IMI/I‘IGCKOCVSaFPSISHeHI/IG 100adf518
OKpY’KaloIIen Cpeabl -
COCTMHCHHSIMH a30Ta
dochop. Oxcun dpochopa (V) u BuGmorexa LOK
31 $ocopraz KHCHOTUa’ Pusiiacckne 1 10.01.24 https://m.edsoo.ru
Y XUMHYECKUE CBOWMCTBA, 100adf68a
MOJTyYeHUE -
Hcnonb3oBanue GocdaTos B BuGmorexa LOK
32 HAmeeTBe I\fHHepaHBHHX 1 15.01.24 https://m.edsoo.ru
y):[06peHI/H:1. 3arpsi3HEeHUE 100adfe20
MIPUPOIHON cpeapl hocharamu
OO01mas xapakTepucTUKa XUMUYECKHIX DJIEMEHTOB
Tema 2.4 (7 yacoB) IVA-rpynmnsl. Yriepon u KpeMHUH U X
COCTUHEHUS
Yruepon, pacupocTpaHEHUE B bubnuoreka [IOK
33 npupoze, Gu3nveckue u 1 17.01.24 https://m.edsoo.ru
XUMUYECKHUE CBOMCTBA /00adfd9c
Oxcuppl yriaepoaa, ux
(bU3HYEeCKHe U XUMHYECKUE bubmuoreka [JOK
34 CBOMCTBA. DKOJIOTHYECKHE 1 22.01.24 https://m.edsoo.ru
po0JIEMBbI, CBSI3aHHBIE C OKCUIIOM /00adfebe
yraepoaa (IV)
bu6nmmoreka [IOK
35 VYronbHast KUCIIOTa U €€ CONH 1 24.01.24 https://m.edsoo.ru
/00ae006¢
HpaK”'l:Il/f[‘{eCKaﬂ pabora Ne 4 o Butmorexa LOK
36 | e 1| 29.01.24 https://m.edsoo.ru
' pealdii T /00ae027¢
KapOoHaT-1oH"
[lepBoHayasbHbIE MOHATHUS 00 bubnnorexa [IOK
37 OpraHUYECKUX BEIIECTBAX KaK O 1 31.01.24 https://m.edsoo.ru
COEAMHEHHUSX YIJIepo/ia /00ae054¢e
bubmnorexa [IOK
38 Kpemuuii u ero coeguHeHus 1 05.02.24 https://m.edsoo.ru
/00ae080a
[TpakTuueckast paborta Ne 5.
P:meHHe 3KCH€II))I/IMGHT8.JIBHLIX Bubmiorexa LIOK
39 saad 110 Teme «BaHeiiHe 1 07.02.24 https://m.edsoo.ru
/00ae0bf2
HEMETAIIJIBI U X COCTUHEHUS

Pazgen 3. MeTauibl M HX COeTUHEHU ST




Tema 3.1 (3 yaca)

OO01me CBOMCTBA METAJLIOB

OOm1ast xapaKTepUCTHKA
XUMHUYECKHX JIEMEHTOB —

Bbu6nuoreka [JOK

40 Meraiios. Meranmrieckas coise 1 12.02.24 https://m.edsoo.ru

1 MeTaJuITHYecKas ) 100ae103e

KpUCTAJTUYECKAs pEIIéTKA.

dusnueckre CBOMCTBA METAJJIOB

XHUMHYECKUE CBOI/ICTjSa METaJLIOB. BuGmorexa LK
41 IeKTp OXthquCKHH pAA 1 14.02.24 https://m.edsoo.ru

HanpspkeHuid MetayioB. [lorsitue 10021156

0 KOPPO3UU METAIIJIOB -

OOu1re ciocoObl MOTYYEeHHUs

MeTainoB. CriiaBel. BeranciaeHnns bu6nmoreka [JOK
42 10 YPAaBHEHUAM XMUMUYECKUX 1 19.02.24 https://m.edsoo.ru

peakiui, eciy OJUH U3 pEareHTOB /00ael156

COJICPKUT IPUMECH

Tema 3.2 (15 gacoB)

Baxxneiinme meta

JIJIBI 1 UX COCAMHCHUA

bu6nmmoreka [IOK

43 [IlemouHbIC METAILIBI 1 21.02.24 https://m.edsoo.ru
/00ael14b2

OKcubl ¥ TUIPOKCUIBI HATPUS U bubmorexa [OK

44 1 26.02.24 https://m.edsoo.ru
A /00ae14b2

bu6mmoreka [IOK

45 | LHlenowHOSCMENEHEIC MCTAMIE - 1| 28.02.24 https://m.edsoo.ru
KaJIbIIU1 1 MarHuu /00361568

bubnnoreka [IOK

46 BakHeiiime coeMHCHUS KaIbLIHs 1 04.03.24 https://m.edsoo.ru
/00ae15e8

47 KonTponbhas padorta Ne3 1 06.03.24

JKEcTKOCTh BOMBI U CITIOCOOBI €& bubmorexa [IOK

48 1 11.03.24 https://m.edsoo.ru
yeTpareHit /002e1886

[IpakTuueckas pabora Ne 6 o bubnnorexa [JOK

49 teme "JKECTKOCTh BOIBI I METOBI 1 13.03.24 https://m.edsoo.ru
e€ ycrpanenus" /00aelae8

. bubnnorexa [JOK

so | Amomminii. Avborepibie 1| 18.03.24 https:/m.edsoo.ru
CBOWCTBA OKCHU/Ia ¥ THAPOKCHUIA 100ae]c64

51 Kenezo 1 20.03.24 bubmuoreka [JOK




https://m.edsoo.ru
/00ae1d86
Oxcuabl, THAPOKCUIBI U COIU bubmmorexa [TOK
52 menefa (’II) j%xene:il () 1 01.04.24 https://m.edsoo.ru
/00ae35e6
53 060611v1eH1/Ie M CUCTEMATHU3ALHS 1 03.04.24
3HAHUI
EpaKTI/I‘IeCKa}I pabota Ne 7. Butmiorexa [IOK
ellIEHNE DKCIIEPUMEHTAILHBIX
54 P . 1 08.04.24 https://m.edsoo.ru
3aja4 o reMe «Baxueiimme
/00ae3de8
METAJUILI U UX COSIUHEHUI -
Brruucienust mo ypaBHeHUSIM
XAMHAYECKHAX peaxunﬁ,;cnn OJINH BuGmorexa LIOK
W3 pearcHTOB JaH B U30BITKE UJIN
55 o pe I HHMeCH N 1 10.04.24 https://m.edsoo.ru
nep 1 p . /00ael1750
MacCOBOM JOJH BBIXOJa MPOIYKTa
peakuuu
56 O6o6nuleHne A CUCTEMAaTU3ALMS | 15.04.24
3HAHUI
57 Konrtponsnas padora Ned 1 17.04.24

Pa3pnen 4. Xumus u okpyxaonias cpeaa

Tema 4.1 (6 yacoB)

BemectBa u MaTCpHaJibl B JKU3HH YCIIOBCKA

BemectBa u marepuransl B Bubmiorexa LIOK

58 N —— 1 22.04.24 https://m.edsoo.ru
/00ae3£50

XHUMHYECKOE 3arps3HEHUE Brbmmorexa OK

59 oKpysKaromeli CpebI 1 24.04.24 https://m.edsoo.ru
/00ae4270

Ponb xumuu B pemeHun Brbmiorexa LOK

60 AKOMOTHMECKHX TpOBIEM 1 08.05.24 https://m.edsoo.ru
/00ae4270

Pemenue 3angau (Beraucienue bu6nmoreka [JOK

61 MacCOBOM JI0JIM BBIX0JI1a MPOIYKTa 1 15.05.24 https://m.edsoo.ru
peaKIMu, KOJTMYECTBa BELIECTBA) /00ae0d0a

O06001IeHrEe ¥ cucTeEMaTU3alusI bubmorexa HOK

62 sHanmii. PeleHue 32, 1 20.05.24 https://m.edsoo.ru
/00adb33¢

. bub6mmoreka [JOK

63 I;::;:;:;iiif}; S{iziu;eHne 1 1 22.05.24 https://m.edsoo.ru
/00ad9¢cb2
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KanenaapHo-remaTu4eckoe njiaHupoOBaHue

9 -T kaacc
aTa U3y4eHUs
N Koun- a Y DIIeKTPOHHBIE
0
y Tema ypoxka BO uuppoBbIe
/1
4aco TTaH (axr 006pa3oBaTeIbHbIE
B pecypch

Pa3nen 1. BemecTBo 1 XMMU4YeCKHE PeaKINU

[ToBTOpeHUe 1 yroyOieHne 3HaHUH OCHOBHBIX

Tema 1.1 (5 gaca)
pasznenoB Kypca 8 kiacca
I1 7| .
e
1 pHOA 1 05.09.23 https://m.edsoo.ru
XUMHUYECKUX 31eMeHTOB /[l. H.
/00adb59e
Menpeneena -
3aKOHOMEPHOCTH B U3MEHEHUH bubmuorexa [JOK
2 CBOMCTB XUMHUUYECKUX DIIEMEHTOB 1 06.09.23 https://m.edsoo.ru
MEePBBIX TPEX MEPUOIOB /00adb6b6
Kinaccudukanust 1 HOMEHKIaTypa bubmorexa I[IOK
3 Heo FaHI/I'-IeCII];I/IX BeIICCTE yp 1 12.09.23 https://m.edsoo.ru
P B /00adb7e2
Buabl XUMHYECKOU CBI3U U THUIIBI bubmorexa HOK
4 N IfCTaJ'IJ'II/I‘IGCKI/IX emETOR 1 13.09.23 https://m.edsoo.ru
p p /00adbac6
5 0606njeHHe M CUCTEMAaTHU3ALHAS 1 19.09.23
3HaHui. Pemenue 3agauq.
Tema 1.2 (4 yaca) OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEaKIINi

Kaccudukanmst XuMuaeckux bu6mmoreka [IOK
6 pPEeaKIMi Mo pa3IuIHbBIM 1 20.09.23 https://m.edsoo.ru

MpU3HAKaM /00adbcb0

[ToHsiTHE O CKOPOCTH XMMUYECKOM bubmuorexa [JOK
7 peakuuu. [ToHsITHE O TOMOTEHHBIX 1 26.09.23 https://m.edsoo.ru

Y TETEPOTCHHBIX PEAKIIHIX /00adbe9a

IlonsiTHie 0 XUMHYECKOM

paBHOBecuH. DaKkTOpHI, BuGmorexa LIOK
8 BIAHAIOMIHE i{ a CKOpOCTR 1 27.09.23 https://m.edsoo.ru

XUMUYECKON PEaKIuu 1 100ade28e

MOJI0KEHUE XUMHUUIECKOTO

paBHOBECHS

OKHUCIIMTEIBHO- bubmorexa [IOK
9 1 03.10.23 https://m.edsoo.ru

BOCCTAaHOBUTCJIBHBIC PCAKIITNN

/00adcade




Tema 1.3 (7 yacoB)

DIEeKTPONUTHYECKAs AUCCOIMAIHS. XUMUYECKUE

peakuuu B pacTBOpax

Teopus PIEKTPOIUTUYECKON bubnmoreka [JOK
10 nuccornuanui. CUIbHBIC U c1a0ble 1 04.10.23 https://m.edsoo.ru
ANEKTPOIIUTHI /00adcd68
bu6mmorexka [JOK
11 Honnble ypaBHEHUS peakuuii 1 10.10.23 https://m.edsoo.ru
/00add448
XHWMHYECKHE CBOMCTBA KUCIIOT H
OCHOBAHHUM B CBETE bubmuoreka [{OK
12 MpeICTaBICHHI 00 1 11.10.23 https://m.edsoo.ru
ANEKTPOJINTUYECKON /00add5d8
JUCCOLIUAIIUU
XUMHYECKUE CBOI/ICT?a coJieli B Butmmorexa LIOK
13 CBeTe HpeﬂCTaBneH?H 00 1 17.10.23 https://m.edsoo.ru
AIEKTPOIUTUYECKON /00addsb?
JTUCCOTTHAITTT
bu6mmoreka [IOK
14 [TonsiTHe 0 TUApONU3E comeit 1 18.10.23 https://m.edsoo.ru
/00add9d4
15 KonTponbnast padorta Nel 1 24.10.23
[TpakTuyeckast padora Ne 1. bubnuoreka [IOK
16 «Pemienne sKciepuMEHTaIbHBIX 1 25.10.23 https://m.edsoo.ru
3agauy /00addbfa
O0001IeHrEe ¥ cUcTeEMaTU3alusI bubmotexa [IOK
17 . 1 07.11.23 https://m.edsoo.ru
S /00add5ds

Pa3gen 2. HeMeTa/JILI M X CO€IUHEHUS

Tema 2.1 (4 gaca)

OO6m1as XxapakTeprucTUKa XUMUUECKUX JIEMEHTOB

VIIA-rpynner. ['anoressr

Oai]jaj ’;api?TepHC;iKae BuGnorexa [IOK
rajoreHoB. XMMHUYECKH

18 CBONCTEA HA IIDHMEDE XIT0ha 1 08.11.23 https://m.edsoo.ru
PHNEPE %I0P /00addfe2

Xnoposogopoa. CosnsiHast bubnunoreka [JOK

19 KHCIIOTa, XHMUYECKHE CBOMCTBA, 1 14.11.23 https://m.edsoo.ru
MOJIyYeHue, NpUMEHEHUE /00ade104

e lomnee e Bubaorexa LIOK

20 HCTOTEL H}; dCHIE 66 CBOHCTEY 1 15.11.23 https://m.edsoo.ru
1Y /00ade348



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

Brruncnenus no ypaBHeHUAM bubnnorexa [IOK
21 XUMHUYECKUX PEaKIMi, eClIi OJIUH 1 21.11.23 https://m.edsoo.ru
U3 PeareHTOoB J1aH B U30bITKE /00ade488
Tema 2.2 (6 1acos) Ob6mas XapaKTepI/ICTI/IK?. XUMHUYECKHUX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u €€ coeluHEHUS
OO11ast xapakTepucTHKa bubmmorexa LIOK
22 semenTos VIA-rpymms! 1 22.11.23 https://m.edsoo.ru
/00ade64a
AnnoTponHbie Monmbnxaum{ BuGmorexa LIOK
23 CepRL. Haxovx( JICHHE CEpRL I ce 1 28.11.23 https://m.edsoo.ru
COETMHEHH B np?poz[e. /00ade6da
XUMHUYECKHEe CBOMCTBA CEPbl
CepoBo10poj1, CTpOEHHUE, bubmuotexa [JOK
24 (hU3UYEeCKHEe U XUMHYCCKUE 1 29.11.23 https://m.edsoo.ru
CBOICTBa /00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA, bubnuoreka [JOK
25 ¢buznyecKkue 1 XuMUYECKHe 1 05.12.23 https://m.edsoo.ru
CBOWCTBA, IPUMEHEHHE /00adea28
XUMHYECKUE PEAKLINH, JIEKAILNE
B OCHOBE HpOMI)IHIJ'ICHHOFOU BuGmorexa LOK
26 | Cmocoda momyueHi cepro 1| 06.12.23 https://m.edsoo.ru
KHUCJIOTbI. XUMUYECKOE
. /00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpelIbl -
COCIMHEHUSIMH CEPHI
Brruucnenue maccoBou J10J1H bubmiorexa LIOK
27 BEIX0J1a TIPOJYKTA peaKiiI 1 12.12.23 https://m.edsoo.ru
/00adec8a

Tema 2.3 (7 yacoB)

OO0m1as XxapakTepucTUKa XUMUYECKUX 3JIEMEHTOB

VA-rpynnsl. A30T, pocdop 1 ux coequHeHus

OO1as xapakTepucTUKa
snemMeHToB VA-rpynnsl. A30T, bubnunorexa [JOK
28 pacrpocTpaHeHue B IPUPO/IE, 1 13.12.23 https://m.edsoo.ru
(buznYeCKre U XUMUYECKHE /00adeea6
CBOMCTBA
AMMHuak, ero ¢puznyeckue u
XUMHYECKHE CBOICTBA, BuGmiorexa LIOK
29 ;OHY‘ICHI/IC " Hpm\geHeHHZ 1 19.12.23 https://m.edsoo.ru
pakTudeckas padora Ne 3 mo 100adf004
teme «Ilonydyenne aMmuaka, -
W3YYECHHE €r0 CBOMCTBY
30 KonTponbnast padota No2 1 20.12.23




A3oTHas kuciora, e€¢ pusndeckue bubamorexa HOK
31 T XUMIeCKIe CB;ﬁCTBa 1 26.12.23 https://m.edsoo.ru
/00adf306
Hcnons3oBanue HUTPATOB U
B
32 XHMHHECKOE 3arpssHEHHTE 1 27.12.23 https://m.edsoo.ru
y /00adf518
OKpY’KaloIIeH Cpebl
COCIMHEHUSIMH a30Ta
docdop. Oxcun docdopa (V) u BuGmmorexa LOK
33 Pocopras KHCHOT?’ Punriccxie 1 09.01.24 https://m.edsoo.ru
1 XUMHUYECKUE CBOWCTBA, 100adf68a
MOJTyYeHHE
Hcnonb3oBanue GocdaToB B BuGorexa 1IOK
34 KameeTBEe I\VMHep IBHbIX 1 10.01.24 https://m.edsoo.ru
y;[06peHH1:1. 3arpsizHeHHe 100adfe20
NPUPOIHOH cpenbl hocharamu
OO1mast XxapaKTEpPUCTHKA XUMHUECKUX DIIEMEHTOB
Tema 2.4 (8 yacoB) IVA-rpynnel. Yraepon u KpeMHUHR U UX
COCZIMHEHUS
VYraepon, pactipocTpaHeHUE B bubmuotexa [JOK
35 npupo/ie, Gu3nIecKue u 1 16.01.24 https://m.edsoo.ru
XUMHUYECKHE CBOICTBA /00adfd9c
Okcunp! yraeponaa, ux
(bU3UYeCcKre U XUMHYECKUE bubmuorexa [JOK
36 CBOMCTBA. DKOJIOTHYECKHE 1 17.01.24 https://m.edsoo.ru
poOJIEMBbI, CBSI3aHHBIE C OKCUIIOM /00adfebe
yriepona (IV)
bubmnoreka LJOK
37 VYronbHast KUCIIOTA U €€ CONH 1 23.01.24 https://m.edsoo.ru
/00ae006¢c
HpaK'T'lef[qecxaﬁ pabora Ne 4 o BuGmorexa LIOK
38 :Z:;e Kag:z/:;:HHHeazrneKchoro 1 24.01.24 https://m.edsoo.ru
; pealtiivt fa /00ac027¢
KapOoHaT-1oH"
[TepBoHauanbHBIE TOHATHUS 00 bubnuorexa [IOK
39 OpPraHMYECKUX BEIIECTBAX KAK O 1 30.01.24 https://m.edsoo.ru
COEIMHEHMSIX yTIIepo/ia /00ae054¢e
bu6nmoreka [JOK
40 KpemHuuii u ero coeuHeHus 1 31.01.24 https://m.edsoo.ru
/00ae080a




[IpaxTuueckas padora Ne 5.

Pemenwne skcriepuMeHTaTbHBIX brbmnorexa LIOK
41 saad 110 Teme «BaHeiie 1 06.02.24 https://m.edsoo.ru
/00ae0bf2
HEMETAaJUIbl U UX COCTUHCHUSDY
Baxxueiinine HeMeTaJlJIbl U UX Bbu6mmorexa [JOK
42 coenuHeHHs. OO0OIICHHE U 1 07.02.24 https://m.edsoo.ru
CHCTEMAaTH3allHs 3HAHWM. /00ae0el8
Paznen 3. Meta/uibl M UX COeTMHEHUS
Tema 3.1 (4 gaca) OO0mme CBOMCTBA METAIIIOB
OO6mr1ast XxapakTepucTHUKa
XUMHYECKHUX JICMEHTOB — BuGmorexa LIOK
43 Meraios. Meraimieckas casisb 1 13.02.24 https://m.edsoo.ru
1 METaJUTHYeCKast ) 100ae103e
KpUCTAJUTMYECKasl peiIéTka.
du3ndecKue CBONCTBA METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB. bubmnoreka LJOK
44 DNEeKTPOXUMHUYECKUHN PsiJT 1 14.02.24 https://m.edsoo.ru
HaIpsKEHUH METaJIOB. /00ael156
[TonsiTHE O KOPPO3WH METAILIOB. Bubnuorexa LIOK
45 CIIOCOBH 3AIIHTE! OT KOPPOSHIL, 1 20.02.24 https://m.edsoo.ru
/00aec1278
OOu1re cocoObl MOTYYESHHUS
MetaiuioB. CruiaBbel. Beraucienust bubmuoreka [JOK
46 M0 YPaBHEHHUSAM XHUMUYECKUX 1 21.02.24 https://m.edsoo.ru
peaKIuii, eciii OJIUH U3 PeareHTOB /00ael156

COJICPKUT IPUMECH

Tema 3.2 (15 gacoB)

Bakueime MeTaibl 1 UX COSTUHECHUSA

bubmuoreka [JOK
47 [IleouHbIE METAIIITBI 1 27.02.24 https://m.edsoo.ru
/00ae14b2
OxcHIBI ¥ THIPOKCHIBI HATPHS U Bubmmorexa LHOK
48 B 1 28.02.24 https://m.edsoo.ru
/00ae14b2
[IlenoyHO3eMENbHBIE METAIIBI — Bubnmorexa LHOK
49 B —- 1 05.03.24 https://m.edsoo.ru
/00ael5¢e8
Baxueiinme coequHEHUS bubmmorexa [OK
50 S 1 06.03.24 https://m.edsoo.ru
/00ael5¢e8
51 O06001IeHNE U CUCTEMATU3AIIHS 1 12.03.24

3HAHUHI



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

52 KontposbHas padota Ne3 1 13.03.24
JKEcTKOCTh BOABI M CIIOCOOBI €€ bubmmorexa [IOK
53 1 19.03.24 https://m.edsoo.ru
yCTpanert /0021886
[TpakTrueckas padota Ne 6 mo bubmuorexa [JOK
54 Teme "YKECTKOCTh BOJBI U METOIbI 1 20.03.24 https://m.edsoo.ru
e€ ycrpaHeHus" /00aelae8
. bu6mmoreka [IOK
55 cABJ:)I;ZdTI;I:;H;I;cir?ZTr?;B;iCMna 1 02.24.24 https://m.edsoo.ru
/00aelc64
bubmnoreka LJOK
56 Keneso 1 03.04.24 https://m.edsoo.ru
/00ae1d86
OxcuIbl, THIPOKCHUIIBI U COITU buommorexa LIOK
57 xenesa (II) 1 sxenesa (111) 1 09.04.24 https://m.edsoo.ru
/00ae35¢6
58 0606IJvleHI/Ie M CUCTEMATHU3ALHS 1 10.04.24
3HAHUH
IIpakTuyeckas padora Ne 7.
P:I.HGHI/IG 3KCH€I;)I/IMCHT8.JIBHLIX Bubmmorexa [IOK
59 . 1 16.04.24 https://m.edsoo.ru
3a7a4 1o Teme «BakHewme
/00ae3de8
METAaJLIbI U UX COCIMHCHUS
Brruucienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH OH BuGmorexa LIOK
60 M3 PCAreHTOR J1aH B M30bITKE 1M 1 17.04.24 https://m.edsoo.ru
CO,Z[ep)KI/I:[ npumMecu. Berancienus 100ae1750
MacCOBOM JOJH BBIXOJa MPOIYKTa
peakuuu
61 O606Hj€HI/I€ A CUCTEMATU3ALMS 1 23.04.24
3HAHUH
62 KonrtponbHas padora Ned 1 24.04.24

Pa3nen 4. XuMmus u okpy:kamomas cpeaa

Tema 4.1 (6 yacoB)

BemectBa u MaTCpHrabl B J)XU3HHN YCIIOBCKA

BemectBa u marepuransl B bubnmorexa LOK

63 T —— 1 07.05.24 https://m.edsoo.ru
/00ae350

XHUMHYECKOE 3arpsA3HEHUE bubmiorexa LIOK

64 oKpysKaomeli CpesI 1 08.05.24 https://m.edsoo.ru
/00ae4270

65 Ponb xumum B pemieHnn 1 14.05.24 bubmmorexa [JOK




AKOJIOTMYECKUX MPOOIIeEM

https://m.edsoo.ru

/00ae4270
Pemenue 3agau (Berancinenue bubmuoreka [JOK
66 MacCOBOM JI0JIM BBIX0JIa MPOTYKTa 1 15.05.24 https://m.edsoo.ru
peaKiuu, KOJTMIeCTBa BEIIECTBA) /00ae0d0a
O00011IeHIE U CUCTEMATHU3ALHS bubmotexa [IOK
67 SHaHMiL. PelCHHe 32/, 1 21.05.24 https://m.edsoo.ru
/00adb33c¢
. bu6mmoreka [IOK
68 g&r:;:;iiiﬁ SOHi(})S;eHHe " 1 22.05.24 https://m.edsoo.ru
/00ad9cb2
Kontponbabie paboTsl — 4
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

I'adpuensn O. C., Octpoymos 1. I'., Cnankos C. A. 9 knacc: yue0. s o0uieo0pas3onar.
yupexaenuii / - Mockga: [Ipocsemenue, 2022

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

1.I'abpuensn O. C. Xumus. 8 —9 xnaccel: Metoguueckoe nocodue / O. C. I'abpuensn, A. B.
Kymmosa. - M.: [Ilpoda, 2015.

2.I'abpuensa O. C. Xumust. 9 kinacc: HacTonbHas kaura ais yuurens / O. C. I'abpuensH, H.
1. BockoGoitaukoBa, A. B. Smrykosa. - M.: JIpoda, 2016.

3. I'abpuensa O. C. Xumus. 8 —9 kmaccel: XUMHS B TeCTaX, 3a1adax, ynpaxuenusx / O. C.

la6puensy, H. I1. Bockob6oitnukosa M.: [poda, 2017

4. T'abpuensu O. C. Xumust. 9 kiacc: KOHTPOJIbHBIE U poBepouHbie padoTer / O. C.
labpuensu [u ap.]. M.: dIpoda, 2015.

5. T'abpuensa O. C. Xumust. 9 knacc: xuMmudeckuii skcnepument B mkose / O. C.
labpuensyx, H. H. Pynos, B.W. TonkysoB. - M.: lIpoda, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

1. http://www.alhimik.ru - mone3nbie cOBEThI, 3PPEKTHBIC ONBITHI, XUMHYECKHE HOBOCTH,
BUPTYaJIbHBIN PETICTUTOP.

2. http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii IKOIBHBIN TOPTAI CO
CCBUIKaMH Ha 00pa30BaTeNbHbIC CANTHI 10 XUMHH.

3. http://c-books.narod.ru - nurepaTtypa 1o XuMHH.

4. http://www.hemi.nsu.ru/ - uHTEpHET-Y4eOHUK «OCHOBBI XUMHUI)»

5. https://resh.edu.ru/ - Poccuiickas snekTpoHHast IIKoJa

6. www.periodictable.ru - cOOpHHK CTaTeil 0 XUMHUYECKUX DJIEMEHTAX, UILTFOCTPUPOBAHHBII
IKCIIEPUMECHTAMHU.

7. http://him.1september.ru/ ->xypHan « XUMHS B IITKOJIC)»

8. http://www.hij.ru/ -xxypHan « XuMuUs U )KU3Hb»

9. http://chemistry-chemists.com/index.html - anekTpoHHBIHN KypHAT « XUMUKHA U XUMUSD).
https://teacher.examer.ru/app/chem/tests/d5c5¢ - o6pa3oBarenpHas miathopma «IK3amep»
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