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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B 00pa3oBaTeNnbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE MpeIMETHOE CoJIep>KaHHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHUS XUMHM C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAaHUU K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0y4Jaromnierocs, ero MnpejaCcTaBICHUl O MaTepUaTbHOM E€IUHCTBE MHUpPa, BAKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUYECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0yYaroIIuXcs;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
o0Opa3oBaHue 00y4arOIUXCsl.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpaXkeHHeM 0a30BOM HAYKH XMMHH Ha ONpPENeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKON XUMUHU.

CTpyKkTypa coiepKaHus MPOTPpaMMBbI 10 XMMHH C(HOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peaknmu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETHUYCCKHUX IMPEICTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /1. V1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TmpenacTaBieHUN 00 DIIEKTPOIMTHYECKON MUCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHCTEMHOW MpHUPOJIbl, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUY,
«buosorus. 5-7 xiacce» u «Pusuka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESTEbHOCTA YENIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJbTYPHI.
3ajaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUM — BakKHEUIIUX (HaKTOB, MOHITHH, 3aKOHOB M TEOPETUYECKHUX TOJOXKECHUH,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B
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OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIUIEKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
oOydJarommxcss K CaMOCTOSITEIbHOM IO3HABATENLHON JEATEILHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBUH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3ITUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITHP H OICHWBATH SIBICHUS
OKPYXAIOIMIEr0 MUpPA, MCTOJB3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUHU
XUMUHU, TPUMEHITh WX TMPHU PEIIeHUH MpoOJeM B TOBCEAHEBHON JKHU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOImUXCS TYMaHUCTUYECKMX OTHOIICHUH,
MOHVUMAHUSI TIEHHOCTH XWMHYECKUX 3HAHWHA 711 BBIPAOOTKH SKOJOTHUYECKH
eJIeCO00Pa3HOro TOBENEHUS B OBITY W TPYAOBOM JESATENBHOCTH B IENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWIS W HANPABICHHOCTH JATLHEUIIETO
0o0yueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I H3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOT'O 0011er0 00pa3oBanus, coctaiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CrocoOnI pazzeneHust cMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHHUH.

KomuectBo BemectBa. Moiib. Monsipaas macca. B3auMoCBsi3p KOIIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nyuecKue U XMMUYECKUE SBICHUS. XUMHUUYECKasi peakiusl U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0#, MpaBuiaMu paboThl B J1abopaTopuul u
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHHE W KOHACHCAIMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEUYH, MPOKATHMBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3aMMOEHCTBHE Kejie3a ¢ pactBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
cold, HaONIOJeHWe W  ONHMCaHUE  PE3yJNbTaTOB  MPOBEJEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BeulecTBO. HaxoxneHue kuciaopoaa B mpupojae, (U3MUECKHME M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue xkucnopoaa. CrocoOsl
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MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBol 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXHUMHUYECKHUE YpaBHEHUS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢U3MYECKHEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas a0Ji9 BEUIECTBA B pacTBOpE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npupoie U B KU3HU 4YeiioBeka. KpyroBopoT BoJbl B MPUPO/IE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  cosieoOpa3yroniye  (OCHOBHBbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBanusA. Homenkiatrypa ocHoBaHuii. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psn aktuBHocTH MeTamnoB H. H. bekerosa.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa cosieii. Ou3ndeckue 1 XMMHYECKHE CBOWCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, pacrmo3HaBaHWE U W3YYCHHE CBOMCTB KHCIOPOJa, HAONIOACHUE
B3aMMOJICVICTBUSL BELIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HHKHOBEHHS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BAaHUE BHICOMATEPHAIOB), Habt01eHHe 00pa3lloB BEIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBUE BOJBI C METAJJIAMHU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),
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UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzyueHue B3aumozeiicTBusi okcuma menu (II) ¢ pactBopom cepHOIl KHCIOTHI,
KUCJIOT C METalUlaMM, PEaKklUd HEUTpalu3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METajlyla JAPYIMM M3 PacTBOpPA COJM, PELICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3akoH u Ilepuoaumveckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
[lepuognueckon cucrempl xumuueckux snemMeHToB [[. . Menneneea. [lepuobl
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckorn cucremsl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepunoanyeckoro 3axoHa u [lepruoauyeckon CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA LMHKA C pacTBOPAMM KHCIOT M UIEJI0YEH, NPOBENCHHUE OIBITOB,
WUTIOCTPUPYIOLIMX ~ [PUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu
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Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHBIN (pakT, TUNOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (U3MUYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucremMa XUMUYECKUX JIEMEHTOB /1.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHEM MX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIWYHBIM KJIacCaM HEOPTraHUYECKUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIIEHEW OKUCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATHUMBIX XUMHUYECKUX peakiusix. [[oHsSTHE O TOMOTE€HHBIX U T€TEPOr €HHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKIUMU U TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBienue YpaBHEHUU
[OKYMEHT MOAMWUCAH 3EKTPOHHOW MOANMUCHIO
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OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECcKO# cBsizu. CteneHs aucconuanuu. CUIIbHbBIE U CIa0bIe DJIEKTPOJIUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakiny Ha MOHBL. [[oHATHE O TMAPOIIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKAHUS  peakiuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbK) KAYECTBEHHBIX pEaKIMi HAa HUOHBI, pEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XUMHUYECKHME CBOMCTBA Ha TMpUMEpe  XJjopa
(B3aMMOJIECTBUE € MeETAZIaMU, HEMETajlaMH, IeJioyaMu). XJIOPOBOJOPO/I.
ConsHass KuCIIOTa, XMMUYECKUE CBOMCTBA, IOJyYECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smemMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XxuMuueckue cBorctBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAS PEAKLIUs Ha
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cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
buznueckre U XUMUYECKHUE CBOMCTBA, MOJydyeHue U npumeHenue. Coiam aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEpaIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCJIEHUS.  YTJEpoJ,  aJUIOTPOIMHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOJEMBbI, CBS3aHHBIE C OKCHJIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHa"anbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbIe HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢musnueckue M XHUMHUYCCKHE CBOWCTBa, IIOJYYECHHE U
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiieMpl 6€30macHOTO HMCITOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIOJCHHE MPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COCIMHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIoJIeHUe Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (Pu3nuecKuMu
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX pEakiMii Ha MOH aMMOHMS U GochaT-uOH U U3yUEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumudeckux snemeHros /I M.
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONy4YeHUs MeTaioB. [loHATHE O KOppO3WM METaIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u
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TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[lepuognueckoit cucreme xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnmoMuHUI: TIoJIo)KeHUE B [leproanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHHE aroma, HaxoXJaeHue B mnpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Yy4€HHE  PE3YyJIbTaTOB  KOPPO3UU  METAIIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHWE  BUJIEOMATEpPUANIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHAaMU HaTpus, KaJlusl W Kaiblusid (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKM3HM 4elIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu
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Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJEIUPOBAaHUE, HW3MEPEHHE, MOJelb, SBJICHUE, MapHUKOBLIM
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJYIPOBOJHUKH, JUDIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeIo, O00BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCA  CHCTEMOl TO3WTHUBHBIX I[IEHHOCTHBIX OpUEHTAMH U
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIIOCOOHOCTH BIIAAETh JAOCTOBEPHOU WHGpOpMAIHE O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUUAIBHBIX HOPMax M IMPaBWIAX MEXINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEIbHBIX 3a/a4, BBHIIMOJIHEHUH XHUMHYECKHX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I IOHUMaHUSI CYIIHOCTH HAYYHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOII0JaeMBIX IMPOIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PeaibHOMN KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUHU MPOJIOJKEHUsT 00pa30BaHus ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) IK0JIOrM4eCKOro BOCIUTAHMA:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HYECKOMY M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOIHON CPEAON, AJIs ITOBBIIIECHNUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJIbHON IIPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
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HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
NEeATENbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XMUMHUYECKUX MOHATHMA (BBIACNATH MX XapaKTEepHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3YyYCHWUS,
CTPOUTH JIOTUUECKUE PACCYXJCHUS (MHIYKTHUBHBIC, JCAYKTHUBHbBIC, 10 aHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

yMEHHE TIPUMEHAThH B TIpollecCe TO3HAHUS TOHATUSA (TIpPEAMETHBIE W
MeTarpeIMEeTHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJICTH, UCTIOJIb3yeMbI€ B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCJIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJIEIBHBIX TMPEJCTABICHUIN BBISIBISATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YYAEMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMUUYECKUX PEaKIIUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBSI3M U
MPOTUBOPEUHUS B U3YUAEMBIX MIPOLIECCaX U SIBIICHUSIX.

Ba3oBble uccienoBareabcKue JeMCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAueCTBE OCHOBBI Uil (OPMUPOBAHUSI THUIOTE3bI IO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUCHUYECKUX HKCIEPUMEHTOB, yMEHUE HalJoIaTh 3a XOJOM IMpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(Hay4yHO-TIOMYJIApHASL  JINTEpaTypa XUMHUYECKOTO COJAEpKaHUS, CIPaBOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;
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YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JacTH  HMCTHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U BX KOMOMHAIIMSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eCTBHA:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
cymecTtBy  oOcyxkaaemMod  TeMbl, (QOpPMYyJIHpPOBAaTH CBOM  IPEAJIOKECHHS
OTHOCUTEIBHO BBITTOJHEHUS TIPEIJIOKEHHOH 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHOMN
NESTENbHOCTY B YCTHBIX UM TNHCBMEHHBIX TEKCTax; JeNaTh MPe3eHTAIUI0
PE3YNbTATOB BBIMNOJHEHUS XMMHUYECKOr0 3KCIepuMeHTa (11abopaTopHOro OmbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHUS y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HUCCIENOBAaTEIbCKOM  ACSATENIBHOCTH  MpPU  PELICHUU
BO3HUKAIOLMX MpOOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3uuui (oOCyx/1eHHs,, OOMEH MHEHUSIMU, «MO3IOBBIE LITYPMbD», KOOpPAUHALIMS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

YMEHHE CaMOCTOSTEIbHO OINPENENSATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYLIECTBIISITh, KOHTPOJIHUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUSI YUCOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOSITEIbHO COCTaBJISITh WU KOPPEKTHUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO DPE3YJIbTAaTa 3asBICHHOW LIEJIA, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbI€ B YCIOBUU 3aIaHUI.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO

MYHUUUNAJIbHOE BHO)KETHOE OBLLEEOBPA3OBATEJIbHOE 31.08.23 19:17 (MSK) Ceptucunkat 2DA55A49A992F4A52A02CCE85D4C1A28
YYPEXXAEHUE NPYAKOBCKASl CPEAQHSASA LWKOJIA, MNeTpoyeHkoBa AHacTacus
AnekcaHapoBHa, npekTop




JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM ypOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHUS, XMUMHUYECKasi peakius, KiIacCHUPUKAIUs peakiui: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHYECKas CBS3b, MOJIAPHASI U HEMOJspHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILCHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCAUHEHHH I10
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHusi B Ilepuoauyeckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIUPOBATh XMMHYECKUE BJIEMEHTHI, HEOPTAHMUECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMICTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XHUMHUYECKHMX MPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJCKYJSIDHYIO W MOJIAPHYEO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

e TIPUMEHATH OCHOBHBIE OTEPAIMHA MBICTUTCIBHOW NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUS — HAONIOJCHUE, W3MEPCHHE, MOJICIMPOBAHUE, SKCIECPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CJIENOBAaTh MpaBWIaM  I[OJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIONYUYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pPacro3HaBaHUIO PACTBOPOB MIETIOYEH U KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xony oOydenus B 9 kiacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM yPOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pACKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJEKyjla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOIUTHI, DJIEKTPOJUTUYECKAS] JTUCCOIMAINSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHUE,
ajoTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
NPUMEHSTH 3TH HOHITHUS [IPYU ONMCAHUM BEUIECTB U MX MPEBPALLICHUII;

e HCIMOJb30BaTh XHMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

e OIPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeaeiEHHOMY KJIacCy COeIUHEHUN mo ¢GopmysiaMm, BHUJ XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJHBIX PACTBOpPaxX HEOPTAaHMYECKUX COCIMHEHUH, THUIT KPUCTATIMUECKOMN
PELIETKNA KOHKPETHOTO BELIECTBA;

e packpbeiBaTh cMmbich Ilepuomumueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpenielieHue HMX IO JJICKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejenax MajiblX NE€PUOOB U TJIaBHBIX MOATPYMN C YU4ETOM CTPOCHUS HUX
aTOMOB;

e KiaccUUIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKkIUu
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

e XapakTepHu30BaTh (OMHCHIBATH) OOMME W CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIIU;

e COCTaBJIATh YPaBHEHHS DJIEKTPOJIUTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
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oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIICCTBAMH PA3JIMYHBIX KJIACCOB;

e PACKPBIBATH CYIIHOCTh OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIX peaKIuid
MTOCPEACTBOM COCTABJICHMSI DJICKTPOHHOTO OalaHca 3TUX PEaKIInii;

e TIPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIUHCIISITh OTHOCHTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

e COOJIOATH IpaBujia  NOJb30BaHU XUMHUYECKOU 11001691 (0)7 u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

e TMPOBOJUTH  pEAKIMH, TOJATBEPXKIAIONINE  KAUYCCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
noauI-, kKapOboHat-, ¢ocdar-, cuIMKaT-, Cyiabdar-, THUAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTEPAINHA MBICTUTCIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCICPUMEHT (peaabHBIN U
MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK
' IPAKTHYECKOM IEATENBHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK
' peaxuuu https://m.edsoo.ru/7f41837c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bognopona.Ilonsarue o kucnorax 8 1 bubmmorexa [TOK
' U COMSAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanueckuii 3axon u llepuoguyeckas cucrema xumudeckunx iemeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
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Ilepuoguyeckuil 3aK0H U
31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aToma
XumMuveckas CBs3b.
3.2 OKUCITUTENBHO- 8 1 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIHHBIC PEAKITHH
bu6mmoreka [JOK
Hroro no paszeity 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' sneMeHToB VIIA-rpynmbl. ["anorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHToB VIA-rpynmsel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHTOB VA-rpynmsl. A30T, hochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25
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Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
31 Obmye CBOHCTB METAITOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMusi 1 oKpyskaoumas cpeaa
41 B « N 3 bubmuoreka [JOK
. €IIeCTBa U MaTePUAITBI B )KU3HH YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
P 3 bubnmuoreka [JOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTtuueckue
n/n Bcero U3yYeHUs o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypcsl

1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 bu6nunoreka [JOK
genoBeka. Terna u BemecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 [TonsTe 0 MeTOMaX MO3HAHUS B 1 bubmuoreka [JOK
XUMHAH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUU U PUEMBI 1 1 bubnuoreka [JOK
oOpaiteHus ¢ 1abopaTopHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyaOBaHUEM»

4 Yucteie BemecTBa U cMecH. CItocoObl 1 bubnuorexa [JOK
pasneneHust cMmecein 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2

5 «Pa3nenenue cmeceil (Ha nmpumepe 1 1 bubmorexa [JOK

8 . PHNEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKH ITOBAPEHHOM COJIN )»
bubmoreka [[OK
6 A 1
TOMBL H MOTERY B! 20.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE IIEMEHTHI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKHUX SJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U ClIOXKHBIEC BEIIeCTBA 1 bubmorexa [TOK

P B 27.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJIIPHOE yUCHUE 1 bubmorexa [TOK

YPIPHOE Y1 03.10.2023 | https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.
10 Xumuuaeckas popmyna. BaneHTHOCTD 1 bubmorexa HOK
phiyia. 04.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX IJIEMECHTOB
11 OTHOCHTENbHASI aTOMHAsE Macca. 1 bubnuorexa [JOK
OTHOocHTeNIbHAsE MOJIEKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr0 1 bu6mmoreka [{OK
3JIEMEHTA B COCIUHEHHHU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Moib. 1 Bbu6nuorexa [JOK
MonsipHast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. 1 bubmoreka [[OK
XuMu4deckasi peaxius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBusl IPOTEKaHUSA 1 bubnuoreka IIOK
XUMHUYECKUX PEaAKIU 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacCChl BEIIECTB. 1 bubnuoreka [JOK
XUMHUYECKUE YyPAaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
BrrunciieHus: KoJIu4ecTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX 1 bubmorexa HOK
N . P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanust XuMuueckux peakiuii
18 (coemuHeHHUs, Pa3I0KCHHS 1 bubmmorera [OK
! P ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHUHKIoneaucT. O000IIeHHE U 1 bubmorexa [HOK
] . 14.11.2023 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme 1 bu6moreka [IOK
«BemiecTBa 1 XMMHUYECKUE PEAKIIUN 15.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras 1 bubmmnoreka LHOK
Bo3ayxa. Kucnopon — snemeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e
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npoctoe BemiectBo. O30H
duznyeckre U XUMHYECKHUE CBOMCTBA
22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS 1 Bubmmorexa [JOK
POAa tpeaitt ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcumax
CriocoObI momyue ciopoa
23 JIaH60 aTIg 1:/1;1I ZIIIH HZII\S/IIBI:II_/II_IJIHGHPH(?(:T:I 1 bubmmorera IOK
patop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi
24 peaKkIuu, MOHITHE O 1 bubnmnoreka [HOK
TEPMOXUMHYECKOM YPaBHEHUHU, IK30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 1 bubamorexa LIOK
P VXS, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[TonydeHnue u coOMpaHue KMCIOPOIa 1 1 bubmorexa [JOK
. P oI, 06.12.2023 |  https://m.edsoo.ru/ff0d4ae?
M3Yy4EHHUE €ro CBOWCTB»
97 Bonopon — anemeHT u nmpocroe 1 bubmuoreka LIOK
BemecTBo. HaxoxxieHue B mpupoze 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nYECKre 1 XMMUYECKHE CBOMCTBA 1 bubmoreka [[OK
Bogopoaa. [I[pumenenne Bonopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{JOK
29 HonsTHe 0 KUCTOTAX H COMAX 1 19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI IOTy4eHUs BOJIOPO/Ia B 1 bubnuoreka [JOK
naboparopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Tpaktnueckas padora Ne 4 mo Teme
31 «Igon eHue u I(3:061/1 aHue BOJ0poaa 1 1 bubmorexa [TOK
. P HOPOA, 26.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYCHUE €T0 CBOWCTB)»
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39 MossipHblit 00bEM razoB. 3aKOH bubmuoreka LIOK
ABorajpo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brraucnenus o0béma, KonumaecTBa

33 BEIIIECTBA rasa 10 €ro H3BECTHOM bubmiorexa HOK

" Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruucienus 00EMOB Ta30B 110

34 ABHCHMIO PEAaKI[MH Ha OCHOBE 3aKOHA bubmorexa [JOK
P . peardt . 10.01.2024 | https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHHH ra30B

35 DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIbI 16.01.2024 | https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. [lonsitue 06 bubmuoreka [JOK
WHJIMKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. Hacbiennbie

37 u HI::HaCLlpeHHLII; aCTBOPBI B bubmorexa [OK

. P PRl 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 07151 BEIIeCTBa B pacTBOpe
[IpakTnueckas pabora Ne 5 mo reme

38 «IIpuroroByieHrue pacTBOPOB C bubmuoreka [JOK
ornpeaenéHHON MaccOBOU JoJen 24.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme bubnmnoreka [IOK
«Kucnopon. Bomopoa. Boxay» 30.01.2024 | https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, KaccupuKaims, bubnuorexa [JOK
HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorera [IOK

’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHUs: COCTaB, KiIaccuUKaIusi, bu6muoreka [[OK

HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
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43 ITonyuyeHnue u XuMHU4ECKHE CBOMCTBA bubmuoreka LIOK
OCHOBaHUI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kimaccudukanus, bu6munoreka [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA bubnuoreka IIOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 cngcli)ébrl) HI:)IJ{IH )elfmiw X};K;H‘ZZSKHG bubmmorera IOK
N YHACHIL 21.02.2024 | https://m.edso0.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 AKCIEPUMEHTAIBHBIX 3a/a4 10 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 I'enernyeckas cBsi3b MEXy Klaccamu bubnuoreka LIOK
HEOPTraHWYECKUX COCTUHCHUI 28.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0mmenne U cucTeMaTH3aIs bubnuoreka [JOK
3HaHUHN 05.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmmorera IIOK
o P 06.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHCHUM
[TepBbie MOMBITKH KiIaCCH(PUKAITMT
51 XHMHUYECKHX 3JIeMEHTOB. [ToHsaTHE O bubmorera [IOK
' 12.03.2024 | https:/m.edsoo.ru/00ad9ffa
TPYIIax CXOMHBIX DJIEMEHTOB
[Teproauueckuii 3aK0H 1
52 [Tepuonnueckasi cicTeMa XUMHYECKHX bubmorera [IOK
PHOA 13.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenaeneeBa
53 [lepuonnl, rpyIIIbl, HOATP YIIIIbI bubmiorexa HOK
PHOAL, TPYHIEL THOATPYH 19.03.2024 | https://m.edsoo.ru/00ada52c

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOAMNMCHIO

MYHULUMUNAJIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 31.08.23 19:17 (MSK) Ceptudukat 2DA55A49A992F4A52A02CCE85D4C1A28
YYPEXXOAEHUE NMPYAKOBCKAS CPEQHSASA LUKOJIA, MNeTpoyeHkoBa AHacTtacusi
AnekcaHapoBHa, AupekTop


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54 Crpoenne atoMoB. CocTaB aTOMHBIX 1 bubnmnoreka [JOK
sep. M3oTorsr 20.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [lepuonnueckoi 1 bubnuorexa [IOK
02.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XHMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 1 bubnmnoreka [HOK
[Tepuoanueckoii cucreme /1. 1. 03.04.2024 | https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [lepuonuueckoro 3aKoHa
57 IUI pa3BUTUS HAyKH U npakTtuku. . 1. 1 bubmuoreka LIOK
MenpeneeB — y4€HBIN, TIEIAror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaxIaHuH
58 DIEeKTPOOTPHUIIATETHFHOCTh ATOMOB 1 bubnuorexa [JOK
XUMHUYECKUX 3JIEMEHTOB 10.04.2024 | https://m.edsoo.ru/00adaab8
Bubmunoreka [JOK
59 Hontast ximireckas cosisb 1 16.04.2024 |  https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonspHas XuMudeckas 1 bubmuoreka LIOK
CBSI3b 17.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast 1 bubnmnoreka [IOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [{JOK
62 CTerent oKiceHHs 1 24.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE 1 bubamnoreka L{IOK
peakuuu 30.04.2024 | https://m.edsoo.ru/00adb076
Bbu6nunoreka [JOK
o4 OKUCTHTEIN  BOCCTAHOBHTEIIH 1 07.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ned o reme 1 1 bubnmnoreka [HOK
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«CtpoeHue aroma. XUMHUYECKas 08.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)
66 PesepBHbIit ypok. O60011eHNE U 1 bubnmnoreka [HOK
CUCTEeMaTHU3allus 3HAaHUH 14.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O6001meHue u 1 bubnuoreka IIOK
CUCTEMaTHU3aLIMs 3HAHUM 15.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O600111€HNE U 1 bubnmnoreka LIOK
CUCTEMaTHU3alMs 3HaHUU 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[MPOT'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero U3yYeHUs o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
[Ieproanyeckuit 3aK0H.

1 IIepnonnueckas cucrema 1 bubnuoreka IIOK
XUMUYeCcKux 35eMenToB [1. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1 bubmmorexa [IOK

) 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukarus 1 HOMEHKIATypa 1 bubmuoreka [JOK
HEOPraHWYECKUX BEUIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padora Nel mo teme

) 11 0 7 1 1
«IToBTOpEeHUE U yriyOneHne 3HaHuM 90.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiiaccay

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peaxkuuil o pa3InyHbIM IPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbchO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 Bubmmorexa [JOK
PRI 27.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIUAX
[TongaTHEe 0 XUMHYECKOM

8 aBHOBecHH. DaKTOPBI, BIUSIIONINE 1 bubmmorexa [IOK
P ' PEL . n 28.09.2023 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTbh XUMUYECKON PEaKLUu U
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MOJOXKCHUEC XUMHNYCCKOI'O

paBHOBECHUS
9 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmoreka [[OK
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2nEKTPOTUTHYECKON
10 nccoruan. CUIIbHBIE U clIa0ble Brbmaorexa TOK
A HHat. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 Honnrle ypaBHEHUS peakuid Bubmuorexa [JOK
P peaitt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubmuoreka [JOK
00 3NIEKTPOTUTUIECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIHAINN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIICHUI 00 Bubmiorexa OK
P . 18.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLMALITT
14 ITonsTtre o ruaponanse coneu budmiorexa [IOK
s 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001IeHNE U CUCTEMAaTH3 AL bubmuoreka [JOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTueckas pabora Ne 1.
16 «Permenune 3xcepuMeHTaAIBHBIX Bubmzorexa IOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3aJauy
Kontponbnas padora Ne2 mmo teme
17 «DIEKTPOIUTHYECKAS JUCCOUAIINS Bubmuoreka [JOK
P g HHALI: 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKIIMH B PACTBOPAX»
18 OO0mrast XxapaKTepUCTHUKA TaJIOTSHOB. bubnmnoreka [HOK
XUMHUYECKUE CBOMCTBA Ha IpUMEPE 09.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa
Xnoposogopon. ComnsiHas KACIIOTA,
19 XUMHUYECKHUE CBONCTBA, TTOJTYICHUE 1 Bubmmorexa [JOK
> HOIYH ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[TpaxTrueckas pabora Ne 2 mo reme
20 «[Tomy4yeHne CoNnsTHON KUCIOTHI 1 bubmorexa [TOK
YIEHIE SO ’ 16.11.2023 | https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PeaKlUii, €ClIi OIUH U3 1 bubmorexa [TOK
peaki, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO6m1ast xapakTepuCTUKA SJIEMEHTOB 1 bubmuoreka [JOK
VIA-rpynmsl 23.11.2023 | https://m.edsoo.ru/00ade64a
AmoTpornHbie MOTUGUKAIIUY CEPHI.
93 Haxoxnenue cepsl U €€ CoeTMHCHUI 1 bu6munoreka [JOK
B Npupojie. XUMHUYECKHUE CBOKWCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo110pO/1, CTPOEHUE, 1 bubmuoreka [JOK
busznyecKue 1 XUMUYECKHE CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 (U3UYECKUE U XUMHUYECKUE 1 bubmorexa [TOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, TPUMCHCHUE
XUMHYECKUE PEAKIINH, JISKAIIHNE B
OCHOBE ITPOMBIIIICHHOI'O CII0co0a
26 MONTyYEHUS] CEPHOM KUCIIOTHI. 1 bubnuoreka LIOK
XUMHYECKOE 3arps3HEHUE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KarOILEH CpeIbl COEAUHEHUSIMU
cephl
27 Brruucnenre MmaccoBoi 10JIM BbIXO1a 1 bubmuoreka [JOK
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MPOJYKTa PeaKLUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO1ast XxapakTepUCTUKA SJIEMEHTOB

28 VA-rpynnsl. A3or, bubnmnoreka [HOK
pacmpocTpaHeHue B IPUPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeea6
bu3nUecCKue ¥ XUMUYECKHE CBOICTBA
AMMHAK, ero GU3NIeCcKue u

29 XHMHYECKHE CBOMCTBA, MOIYUYCHUE U bubmorexa HOK

> oIy 20.12.2023 | https://m.edso0o.ru/00adf004
MIPUMEHCHUE
[TpakTuueckas padora Ne 3 mo Teme
30 «Ilonyyenue aMmmMuaKka, H3y4eHHE €TI0 bubmaorexa [HOK
) 1Y 21.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIOTa, €€ (hu3nuecKue u Bbubnunoreka [JOK
XUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHHE HUTPATOB U COJICH
aMMOHUS B KAYECTBE MHHECPAITBHBIX

32 00peHuii. XMMHUYECKOE bubmorexa HOK
YAoRP ' . 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH CPeIbl
COEMHEHMSIMHI a30Ta
®ochop. Oxcun pochopa (V) u

33 Q)ocgopﬂaa ann((l:Ta (b@lfz«m(qe?:me " bubmorexa [JOK

P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, TOTy4YEHUE
Hcnonb3oBanue pocdaros B

34 KaueCcTBE MHUHEPAIBHBIX YI00pEHUH. bubamnoreka [HOK
3arpsi3sHEHUE TPUPOTHON CPEIbI 11.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacinpocTpaHeHIE

35 I FE I; f: gmrlfl{)leciiel{niimiqemne bubmmorexa [{OK

PHPOIE, 17.01.2024 | https://m.edsoo.ru/00adfdoc
CBOMCTBA
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Oxcuppl yriepona, ux Gpuzndeckue u

36 XHUMHYECKHUE CBOMCTBA. 1 bubmuoreka [JOK
DKOJIOrUYeCKHEe MPOOIEMEI, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepona (IV)

N bu6mmoreka [JOK

37 YTOMBHAS KHCNOTa 1 e comt 1 24.01.2024 | https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas pabora Ne 4 o Teme

38 "ITonmy4yenune yriaekucioro rasa. 1 1 bubnuoreka IIOK
KavecTBenHnas peakuus Ha KapOoOHAT- 25.01.2024 | https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIE TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O 1 budmiorexa [JOK
31.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX Yriiepoaa
. bubnuorexa [JOK

40 Kpenriit 1 ero coeaHers L 01.02.2024 | https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5.

41 Pemmenue skcriepuMeHTaIbHBIX 33124 1 1 bubnmnoreka [HOK
o Teme «BakHeime HeMeTaIbl U 07.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCTMHEHUSD)

Kontponbnas padora Ne3 o teme
42 «BaxkHeiime HeMeTaJJIbl U UX 1 1 bubmmorera IIOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO01as XxapakTepucTuKa
XUMHUYECKHUX 3JIEMEHTOB —

43 MeTau10B. MeTamindecKkas CBSI3b U 1 Bbubnunoreka [JOK
MeTajuIhIecKasi KpUCTaNIMIecKast 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. duznyeckue CBOMCTBA
METAJIJIOB
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XMMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMUYECKUH P 1 bubmaorexa LOK
P . PAs 15.02.2024 | https://m.edsoo.ru/00ael1156
HaANPSDKEHUH METAJIOB
O61ue cnocoObl MONTY4YeHUS
MeTaiuioB. CiutaBel. Berauciienus mo
45 ABHEHUAM XUMUYECKUX PEAKIINNA 1 bubmiorexa LOK
P peaKtid, 21.02.2024 | https://m.eds00.ru/00ae1156
€CITM OJTMH U3 PEareHTOB COJCPIKUT
puUMecH
bu6mmoreka [JOK
46 HowATHE 0 KOPpO3HH METAILIOB . 22.02.2024 | https://m.edsoo.ru/00ae1278
bu6nunorexa [JOK
47 Ienourere metarb! . 28.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcHbl ¥ TUIPOKCUABI HATPUS U 1 bubnmnoreka [HOK
KaJIusg 29.02.2024 | https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3eMENBHBIE METAILIIBI — 1 bubmuotexa [{OK
KaJIBIIUHA 1 MarHUH 06.02.2024 | https://m.edsoo.ru/00ael15e8
50 Baxkueiiiine coefMHEHNS KaIbIHs 1 bubmorexa LOK
A H 07.02.2024 | https://m.edsoo.ru/00ael15e8
51 O00011IeHIE U CUCTEMATU3AIHS 1
3HAHUN 13.02.2024
59 JKEcTKOoCTh BOABI U CIOCOOKI €6 1 but6munoreka [JOK
yCTpaHEHUs 14.02.2024 |  https://m.edso0.ru/00ae1886
[TpakTnueckas pabora Ne 6 mo Teme
53 "YKEcTKOoCTh BOABI M METOJIBI €8 1 Bubmiorexa OK
" A A 20.02.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuoreka [JOK
4 A 1
> FTOMHIHH 21.02.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTrepHbIE CBOMCTBA OKCUIA 1 1 bubmuoreka [[OK
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TUIPOKCH/IA 03.04.2024 | https://m.edsoo.ru/00aelc64
Bubmunoreka [JOK
% Keneso 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THIPOKCUABI U COJIU XKeme3a bubnmnoreka [HOK
(IT) un xeneza (III) 10.04.2024 | https://m.eds00.ru/00ae35e6
58 O06001IeHE U CHCTEMATH3AIAA
3HAHUI 11.04.2024
[TpakTueckas padora Ne 7.
59 Pemenne skcriepMMeHTaIbHBIX 33134 bu6muoreka LIOK
1o teme «BakHellne MeTabl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTUHEHUSD)
Berancnenus mo ypaBHEHUSAM
XUMHYECKUX PEaKIUi, €CITU OJIH W3
60 pEeareHToOB JIaH B U30BITKE WIIN bubnmnoreka [HOK
COJIEPKUT NpuMecH. Brruncienus 18.04.2024 |  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXO/A IPOAYKTA
peaxuu
61 O06o001IeHne 1 cucTeMaTH3aus
3HaHUH 24.04.2024
KonTtponbHas padora Ne4 o Teme
62 «BakHEeHIIIMEe METAILIBI U UX 25.04.2024
COCTUHEHUS
63 BemectBa u Marepuaisl B Bbubmunoreka [JOK
[IOBCEIHEBHOM KU3HU YEJIOBEKA 02.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubmuoreka [IOK
OKPY’KaroIIeH CpeJIbl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHun bubnmnoreka [HOK
AKOJIOTMYECKUX MTPOOIIEM 15.05.2024 | https://m.edsoo.ru/00ae4270
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66 PesepHblii ypok. O6001menHue u 1 bubmuoreka LIOK
CUCTEMAaTH3aIHS 3HAHHHA 16.05.2024 | https://m.edsoo.ru/00ae0d0Oa
67 PesepBHbIit ypok. O60011eHNE U 1 bubnmnoreka [HOK
cHUCTeMaTH3aIis 3HAHUI 22.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001IeHHE 1 1 bu6mmoreka [{JOK
CHCTEMAaTH3aIlis 3HAHUI 23.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnaakos C.A.,
AxkrmonepHoe obmiectBo «M3aarenscTBo «lIpocBemnienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.,

AxkrmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIbBI 111 YUUTEJIA

https://edsoo.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/
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