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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs COCTaBIeHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenactaBieHHbIX B @I'OC OOO, a takke Ha OCHOBE (QenepaabHOR
pabodeli mporpaMMbl BOCHHUTAHHUS U C y4ETOM KOHIICTIIIMH MPENOaBaHusl YIeOHOTo MpeaMera

«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmMa 1o XUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CcTparerud OOydeHUs,
BOCIIUTAHUS W Pa3BUTHUA OOYy4YaIOUIUMXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE COAepXKaHUe, MPeIyCMaTPUBAEeT paclpeielieHue ero mo KiaccaM H
CTPYKTYPUPOBAHHUE IO pa3/eiiaM U TEMaM IPOrpaMMbl IO XUMHH, ONIPEAEIISIET KOJIMYECTBEHHbBIE
M KAUYECTBCHHBIC XAapaKTEPUCTUKU COJEPKAHUSA, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTD
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKU Yy4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEHM 00yUarolUXCs, ONpeaesseT BO3MOKHOCTH MpeIMeTa [T
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOSHHSI OCHOBHOW 00pa3zoBaTeIbHON MPOrpaMMbl HA
YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMsI, a TAK)KE TPEOOBAHUM K pe3yabTaTaM O0YUCHHS XUMUN
HA YpOBHE I1eNeil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU

ACATCIIbHOCTH 06yqa10meroc;1 I10 OCBOCHHUIO yqe6Hor0 COACPIKAHMA.

3HaHME XUMHH CIYXUT OCHOBOM 11 (hOPMHUPOBAHMSI MUPOBO33pEHUS 00YUaIOIIErocs, €ro

MIpPE/ICTAaBICHU O MaTepuaIbHOM €IUHCTBE MHpPA, BaXXHYIO POJIb UTPaIOT (popMHpyeMble
XUMHEHN Ipe/ICTaBICHNs O B3aUMONPEBPAILEHUAX SHEPTUU U 00 HBOJIIOLINHU BEILECTB B MPUPOJIE,
0 MYTAX pELIeHUs INI00aJbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,

BHGPFGTHHGCKOﬁ, MMUILIEBOM M SKOJOTHYECKOMN 6630HaCHOCTI/I, np06neM 3APaBOOXPAaHCHUA.

N3ydenune xumun:

CHOCOOCTBYET pealln3allii BO3MOXKHOCTEN JJIsi CAMOPA3BUTHUS U (POPMHUPOBAHUS KYIbTYPbI

JTUYIHOCTH, €€ 001Iel 1 GYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATENbHOCTH, OKCIIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HH, Tak W B

poeCCUOHAIBHON JESTENHHOCTH,



3HaAaKOMHUT CO CHCHH(i)HKOI;'I HAayY4YHOI'O MBIIUICHUSA, 3aKJIaAbIBA€T OCHOBBI ILEJIOCTHOI'O
B3rsiga Ha  CAWMHCTBO  IPUPOABI MW YCJIOBCKA, ABJIKICTCA  OTBCTCTBCHHBIM  OTAllOM

B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUYaIOLINXCS;

CHOCO6CTBy€T (bOpMI/IpOBaHI/IIO OEHHOCTHOI'O OTHOIICHHA K C€CTCCTBECHHO-HAY4YHBIM
3HaHWAM, K IOpUPOJAC, K YCIOBCKY, BHOCHUT CBOU BKJIad B 3KOJIOITHYECKOC O6pa3OBaHI/IC

o0yyJarouxcs.

I[aHHBIe HalpaBJICHUA B O6yLI€HI/II/I XUMHUH 00€eCIeynuBaroTCs CHCHH(bHKOﬁ COACPIKAHU A
yqe6Hor0 nmpeamera, KOTOpHﬁ ABJICTCA MNCAArorn4CCKU  aJaliTUPOBAHHBIM  OTPaKCHUEM

0a30BOM HAyKU XMMUU Ha OINPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHII XUMUU, OCHOB HEOPTaHMUYECKON XUMUU U

HCKOTOPLIX OTACJIbHBIX 3HAYNMBbIX MOHSATHH OpFaHHQCCKOﬁ XUMHU.

CprKTypa COACPIKaHUsA IIPOTrpaMMbl 110 XHUMHHU CCI)OpMHpOBaHa Ha OCHOBC CHUCTCMHOI'O

noaxoja K eé HN3YUCHUIO. Coz[epxcaHI/Ie CKJIQJIBIBAETCS U3 CUCTEMBI MMOHITUN O XUMUYECKOM

QJICMCHTC H BCIICCTBC U CHCTCMbI MOHATUH O XWMHYECKOU pCaKuuu. O0€e 3TH CHCTEMBI
CTPYKTYPHO OPraHMU30BAHbBI 10 MPHUHIUITY IHOCJICAOBATCIIBHOI'O PA3BUTHSA 3HaHWH Ha OCHOBE

TEOPETHUYECKUX NPEICTAaBICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJICKYJIAPHOTI'O YUCHHUS KaK OCHOBBI BCEI'0 CCTCCTBO3HAHU A,

- HepI/IO,I[I/I‘IeCKOFO 3aKOHa I[ H. MeneneeBa Kak OCHOBHOI'O 3aKOHA XHUMUU,

— YUCHUA O CTPOCHUHU aTOMA U XUMHYECKOM CBs3HU,

- Hpe,I[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ Aucconuanuru BEIICCTB B paCTBOPaAX.

Teopernueckne 3HaHUSA PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IIOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpYyromy,
BBIMOJHAS (YHKIUM OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH

MPAKTUYCCKOI'O IPUMCHCHUA U IMOJTYYCHUA N3YyYaCMbIX BCIICCTB.

OcBoeHue MporpaMMbl IO XHMHH CIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABIECHUS O
XUMHYECKON COCTAaBJSAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,

OCHHOCTHOI'O OTHOIICHHUA K HAYYHOMY 3HAHWUIO U MCTOlaM TTO3HAHUA B HAYKC. I/I3yquHe XHUMHUHU



nmpoucxoaur C MPUBJIICUCHUCM 3HAaHUM W3 paHee H3YUYCHHBIX y‘-ICGHBIX npeaAMCTOB:

«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpy n3yueHNn XUMHH TPOUCXOIUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTH YeJlOBeKa U KaK OJJHOrO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEWIHMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
IPUOOILEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUHU BEUIECTB U XUMUYECKHUX PEAKIUIL, B
(GOpMHpPOBAaHMM U pPa3BUTUM I[103HABATEIbHBIX YMEHMH M HX HPUMEHEHUH B Y4eOHO-

[MO3HABaTEIILHOM 1 y‘le6HO'HCCHe,Z[OBaTeHBCKOI>'I ACATCIIBHOCTH, OCBOCHHNHU IIPaBUJI 0e3011acHOro

O6paH_[eHI/I$I C BEIIeCTBAMHU B ITIOBCEJHCBHOM JKHU3HHU.

[Tpu M3yyeHUH XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHUE

HpI/IO6peJ'II/I TaKu€ L CJIN, KaK:

— hopMupoBaHUE MHTEIUICKTYAIBHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHUIO PEHICHUM, CIOCOOHON aaanThupoBaThCs K

6I)ICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU,

—HaIlpaBJICHHOCTh OO0Y4YEHMs] Ha CHCTEMaTHYeCKOoe NpHoOIleHne oOydarluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHuS,

q)OpMI/IpyTOH_II/IM MOTHUBAIUIO U PA3BUTHUC CITOCOOHOCTEH K XHUMUU;

—o0ecrieyeHne YCIOBHH, CHOCOOCTBYIOIIMX TPHOOPETEHHI0 OO0YYalOLUIMMHCSA OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX

KOMHGT@HHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUYCHUEC IJIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

—opMupoBanue o601mIe GYHKIMOHATHLHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM

15(Q) (5 yMeHI/Iﬁ OOBSICHATH U OLICHUBATH SABJICHUS OKPYKAKOIICTO MHUPA, UCTIOJIb3Ys 3HAHUA U

OIIBIT, MOJYYCHHBIC IPU HM3YYCHUHN XUMHHU, NPHUMCHATH HUX IIPU PCUHICHHUN HpO6J’IGM B

ITOBCETHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;



—(opMupoBaHHE y 00YJarOIUXCS 'YMaHUCTUYECKUX OTHOLIEHUH, IOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU I BBIPAOOTKM SKOJIOTMUYECKU LIE€JIECOO0pa3HOro TMOBEACHUS B OBITY U
TPYIOBON JEATEIBbHOCTH B LIEIAX COXPAHEHMsI CBOETO 3J0POBbS U OKPYXKAIOLIEH NPUPOIHOU

Cpenpbl;

— pa3BUTHE MOTHBAIMH K 00YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY

npoUIIs ¥ HANPABICHHOCTH JTaTbHEHIIero o0yueHusl.

OO011ee YUCIIO YacoB, OTBEIEHHBIX JIJISI M3YYCHHS XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, coctaisieT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hesleno), B 9 kinacce — 68

4acoB (2 yaca B HEJIENIO).

COJAEPKAHUE OBYYEHUA

9 KUIACC

BelecTBO U XUMHYecKasi pearkuust

Ilepuonnueckuii  3akoH. Ilepuogumueckass cuUCTeMa XUMHYECKHMX dJIeMEHTOB /.
U. Menpneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XHMHUYECKHUX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KajblUs U UX COEAMHEHUH B COOTBETCTBHM C

MOJIOKCHHUEM JJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM X ATOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIBI KPUCTAIUIMUECKUX PEHIETOK,

3aBHCHUMOCTh CBOMCTB BEIISCTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I U BUJIa XUMHYECKOU

CBs3H.

KHaCCH(bHKaHHH U HOMCHKIJIATYpa HCOPTaHWUYCCKUX BCHICCTB. XHUMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCA K Pa3JIMYHBIM KJIaCCaM HCOPTraHUYCCKUX COGHHHGHHﬁ, TCHCTUYCCKas

CBs3b HCOPraHMYCCKHUX BCUICCTB.

Knaccudukanus XuMUYECKHX pPEaKui M0 pa3IMYHBIM MPU3HAKAM (TI0 YUCIY U COCTaBY
YUaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHCJICHUSI XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYaCTHIO KaTajau3aropa). JK30- U

SHAOTECPMHUYCCKUEC PCAKIHNH, TCPMOXUMHUUYCCKUE YPABHCHU.



[TonsiTie 0 cKOpOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMHYECKHX peaknusix. [oHATHE O TOMOTEHHBIX M TE€TEPOreHHBIX peaknusx. [loHsaTHE O
kataimse. [loHATHE O XWMHUYECKOM paBHOBecUH. DakTOphl, BIMSAIONIME HA CKOPOCTh

XHUMHYECKOM PCaKMn U IMOJIOKCHUC XUMHUYCCKOI'O PaBHOBCCHUS.

OKUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKLNHU, JJIEKTPOHHBIA OajJaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

TeOpI/Ifl BHGKTPOHHTHHGCKOﬁ Jucconnanuu. :‘)HGKTpOHI/ITLI N HEDJICKTPOJIMTEI. KaTI/IOHBI,
aHUOHBI. MexaHu3M aucconuanun BCHIECTB € PA3JIMYHBIMHU  BUAAMU XUMHYCCKOM CBS3H.

Crenenp qucconnanuyl. CUabHbIE U CIa0bIe AIEKTPOIHUTHI.

Peakumu nonHoro oOMeHa. YCIOBUS NMPOTEKAaHUS PEAKIMI MOHHOTO OOMEHA, MOJHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJEH B CBETE
IpEJICTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBEHHbIE pPEAKIMM Ha HOHBI.

ITonsTue o TUAPOJIU3C coJIeii.

Xumuueckuii IKCnEepumMeHm:

O3HAKOMJICHHE C MOJEISIMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpOB, UCCIIEI0BaHUE JIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECCa AUCCOLMALUN
KHCJIOT, Ieno4Yed M cosned (BO3MOMKHO MCIIOJIb30BAaHHE BHUAEO MAaTEepHalioB), IMPOBEJCHHE
OTBITOB, WJITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHMUs peakiuii MoHHOro oOMeHa (oOpa3oBaHue
ocaJKka, BblIelIeHWe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKklUUid (FOpeHHe, peakUuu pas3iokKeHMs, COCAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX DPEAKIUI HAa HOHBI,

pPCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTajibl 1 UX cOeIMHEHUA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHMsI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBA Ha MpuMepe xJopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,

H_ICJ'IOanI/I). X.]'IOpOBOI[OpOI[. ConsHas KHCJI0Ta, XHUMHUYCCKHEC CBOﬁCTBa, MOoJIy4CHHEC,



npuMeHeHue. [IeicTBre X10pa U XJIOPOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJ1opuasbl

N X HaXOXICHUEC B IIPUPOJC.

OObmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3MYECKHe M XHUMHUYECKHe cBoicTBa. OKCHIBI CEphl Kak
MNpEACTAaBUTCIIN KHUCJIOTHBIX OKCHUIOB. CepHa;I KHCJIOTA, (1)I/ISI/II-IGCKI/I€ 1 XUMHYECKHE CBOMCTBA
(oOme Kak MpeACTaBHTENS Kilacca KUCIOT M crenuduueckue). XUMHUYECKHUE pPEeakluy,
JeKallue B OCHOBE IPOMBIIUICHHOIO croco0a IMoiydeHus cepHoil kucnotsl. Ilpumenenue
cepHoi KucnoTsl. CoaM CepHOM KMCIOThI, KAUeCTBEHHAs peaklius Ha cyiabdaT-uoH. Haxoxaenue
ceppl M €€ COeOUHEHHMH B Ipupofe. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpenbl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arps3HEHUE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro

MpeaoTBpalliCHMA.

OOmas  xapakTepucTHKa 3JeMeHTOB VA-rpymmbl. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (U3UYEcKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3n4eckue U XMMUYECKHe
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHenne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJydeHHE,
¢u3nveckne MW XUMHUYECKHE CBoOicTBa (0OmIME Kak TMPEACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEpAJIbHBIX
ynoOpeHnil. XuMHU4ecKkoe 3arpsi3HeHHe OKpYXKarolled Cpejibl COeIMHEHUSMHU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]lyXa, MOYBbI M BOJOEMOB). Pocdop, alIoTponHble MOAUPUKALNUN
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢du3nyeckue M XUMHMUYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe

MHUHEpaJIbHBIX Y100pEHUH.

OO6mast xapakrepuctuka 3neMeHToB [VA-rpynnbel. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpoJ, alUIOTPONHbIE MOIU(PHUKAIIMH, PACIIPOCTPAHEHUE B
npupoze, pusndeckne 1 XuMudeckrue cBoicTaa. AncopOiust. KpyroBopot yriepona B mpupoe.
Oxcuppl yraepona, ux (U3NYecKne W XMMUYECKHE CBOWCTBA, NICHCTBHE HA KUBBIE OPTaHU3MBI,
NOJIyYeHHE W MPUMEHEHHEe. JKOJIOrHYecKre mpolieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepoza (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kuciaora u eé
COJM, WX (PU3MUECKHE M XUMHYECKHE CBOMCTBa, MOJydyeHHWEe M TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanue  kapOOHAaToB B OBITY, MEAMIIMHE,

MMPOMBIINIJICHHOCTH U CCJIIBCKOM XO3SHCTBE.



[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHUSX Yriepoaa
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, TJHMIEpPUH, YyKCcycHas Kucnorta). Ilpuponnsie
WCTOYHHUKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX TEpPEepadOTKH
(6eH3uH), UX poJIb B OBITY U MPOMBIIUICHHOCTH. [TOHATHE O OMOJIOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W WX pOJIM B KU3HU YEIOBEeKa. MarepualibHOE EIUHCTBO

OpTraHUYCCKUX U HCOPIraHNUYCCKUX COCHHHGHHﬁ.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJy4Y€HHE U IPHUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOMTENIbHbIE MaTepHalbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiemsl

0€30I1aCHOTO MCITOJIb30BaHUS CTPOUTCJIBHBIX MATCPUAJIOB B HOBCCHHGBHOﬁ JKH3HH.

Xumuueckuit yIKcnepumenn:

U3yyeHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI, MPOBEJCHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOJIOJEHHUE MPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA I'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C OOpa3liamMu XJIOPHUIOB (TaJIOTCHHUIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COCAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUjJEOMaTepuaioB), HaOdrofeHUEe Tpouecca OOYIJMBaHUS — caxapa IoJ  JeicTBueM
KOHIIEHTPUPOBAHHON CEPHON KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cyib(arT-uoH U HaOJI0/IeHuE INMpHU3HaKa eé
IPOTEKaHUs, 03HAKOMJIEHHE C (PU3MUECKMMM CBOWMCTBAMHU a30Ta, gocdopa M MX COEIUHEHUI
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (pochOopHBIX y1oOpeHui,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, MpOBEAECHHE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHMA M (ocdar-noH M H3ydeHHEe MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAb0 (BO3MOYKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAUIMUECKUX PElETOK anMasa,
rpaduTa, (¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MpPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKAT-UOHbl W W3y4YEHHE TMPU3HAKOB MX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOAYKIUEH
CHJINKATHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimme

HEMCTAJIJIBI U UX COCAUHCHUS.

MeTasuibl U UX COeAMHEHUS



OO0mas xapakTepUCTHKAa XHMHYECKHUX OJJIEMEHTOB — METAUIOB HAa OCHOBAaHUM MX
nosnoxkeHus B [lepuoandeckoi cucteme xumuueckux sneMenToB [. 1. MenaeneeBa u crpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTramnuyeckas CBs3b M MeETaJUIM4YecKas KpUCTaLUIMYecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HanpspDKeHUM MeTamioB. Du3nueckue U XUMHUYECKUE
cBoiicTBa MeTayioB. OOmue crnocoObl MOMydeHHs] METaIIOB. [IOHATHE O KOPPO3UM METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CruiaBsl (CTab, YyT'YH, TIOPATIOMUHUN, OpOH3a) U

X IIPUMCHCHUC B 6I)ITy W IPOMBIINIJIICHHOCTH.

[llenounbie MeTasuIbl: MojJokeHue B [leproauyueckoil cucteMe XMMUYECKUX SJIEMEHTOB /.
W. MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXJICHHE B INpupone. OU3HMYECKHe U XUMHYCCKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIBI HATPpHs U Kanus. [Ipumenenue

ICJIOYHBIX METAJIJIOB U UX COCHHHGHHﬁ.

[[lenoyHo3eMeNbHBIE METaUIbl MAarHuil W KajdblHi: TmoJioxkenue B Ilepuoanyeckoit
cucreme xumuueckux sneMmeHToB [[. WM. MenaeneeBa, CTpo€HME HMX aTOMOB, HaXO0KJICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coenuHeHus

KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: mnonoxenue B llepuoanyeckoil cuctemMe XUMHYECKUX 3JI€MEHTOB [l

N. MenpeneeBa, cTpoeHHE aTOMa, HAXO0XKIEHHUE B pupoe. Pusndeckue 1 XUMUYECKUE

CBOICTBa aTIOMUHUSA. AMQPOTEpPHBIC CBOMCTBA OKCHIA M THAPOKCHUIA ATFOMUHUSI.

Keneso: monoxeHue B HepnonﬂquKoﬁ CUCTEMEC XUMHUYCCKHUX DJICMCHTOB I[

W. MenpeneeBa, CTpOEHUE aTOMa, HaxoxJeHHEe B npupoje. Ousznueckne U XUMMUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcu bl U conu xenesa (II) u xxenesa (II1), ux cocras, cBoiicTBa

U TTOJIYUCHHUC.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE ¢ oOpa3laMud METaUIOB M CIJIaBOB, MX (PU3MYECKHMMH CBONCTBaMH,
U3YYCHHUE PE3YNbTAaTOB KOPPO3UU METAIIIOB (BO3MOXKHO HCIIONH30BAHHE BHUICOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCH/IA KAITBIUS U HATPHUS ¢ BOJAOU (BO3MOYKHO MCIIOJIb30BAHUE
BUJICOMaTEpHAJIOB), HCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, MpOIlECCa TOPEHMs Keleza B
Kucimoposie  (BO3MOXKHO — HCIOJNB30BAaHWE  BUACOMATEpUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUA, NWHKA, *kene3a (II) u xenesza
(I1I), menu (I1), HabmroeHne W OMHMCAHWE TPOIECCOB OKpAITMBAHUS TUIAMEHH MOHAMH HATPHS,

KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHHME BHEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
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TeMe «BakHelnme MeTaibl U UX COCTUHEHUSY.

XHuMHA M OKpYsKaoIas cpeaa

BemecrBa 1 matepuaibl B IIOBCEJHEBHOM JKM3HU 4elOBeKa. be3onacHoe HCIIOIb30BAHKE
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomls Nnpu XUMHYECKHX OXKOrax |

OTpPaBJICHUSIX.

XMMHYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH cpenbl (IIpeenabHas 10IMyCTUMAas KOHIIEHTpaIHs

Beulects, gaiee — [1/1K). Ponp XxumMuu B perieHuu 3K0J0rH4eCKUX MPoOIIeM.

Xumuueckuii IKcnepumernm:

u3ydeHre o0pas3loB MaTepHaIOB (CTEKIIO, CILIaBbl METAILIOB, TOJIMMEPHBIE MATEPHUAIBL).

Mescnpeomemmnwie ceasu

Peanuzanus MCXKITPCAMCTHBIX CBsI3CH IIpU U3Yy4YCHUU XUMHUU B 9 kiacce OCYLICCTBIIAICTCA
4cpe3 HCIOJIb30BAHHEC KakK O6H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHSITI/Iﬁ, TaKk H HOHHTHﬁ,

ABJIAOIUXCA CUCTEMHBIMU JIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O MHUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITIOHATHUS: Hay‘leIﬁ (1)aKT, I'uIoTe3a, 3aKOH, TCOPU:A, aHaAJIU3,
CHHTC3, KJIaCCI/ICI)I/IKaI_II/IH, NEpUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, SKCIICPUMCHT, MOJACIIMPOBAHUC,

U3MEpEHHEe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D PEKT, TEXHOTIOT s, MaTepHAaIbI.

®u3nka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUYECKHH 3apsij, MPOBOJAHHMKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTALIMYECKAs PEHIETKA, CIUIaBbl, (U3WYECKUE BEIUYUHBI,

CAUHUIBI U3MEPCHUS, KOCMUYCCKOC IMTPOCTPAHCTBO, INIAHCTHI, 3Bé3,Z[BI, COJ'IHI_[e.

buonorust: ¢orocunres, npixanuwe, Ouocdepa, 3KocucTeMa, MUHEpAJIbHBIE yI0OpEHUS,

MHKPOIJICEMEHTBI, MAKPO3JICMEHTDI, MUTATCIIbHBIC BEIICCTBA.

['eorpadus: armocdepa, rtumpocdepa, MHUHEpaATbl, TOPHBIE TIOPOJABI, TIOJIE3HBIC

HCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI IIO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHSI TIPOrPaMMBbI OCHOBHOT'O OOIIETO0 00OPa30BaHUS JTOCTHTAIOTCS
B X0JIe 00y4eHHUsI XUMHUHU B €JUHCTBE Y4eOHOI 1 BOCIIUTATENIbHOM 1€ATEIbHOCTH B COOTBETCTBUUI
C TPAAUIMOHHBIMU  POCCHUHUCKHUMHU  COLMOKYJBTYPHBIMH W  JIyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSAMHU, MPUHATHIMA B OOIIECTBE MpaBUIaMH U HOPMAaMH IOBEACHUS U CIIOCOOCTBYIOT
nporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIMH 00yJarOIINXCS.

JIn4HOCTHBIE pPE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCA PYKOBOJICTBOBATHCS

CHCTEMOM ITO3UTHBHBIX INCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha eé

OCHOBC, B TOM 4YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUS:

LIEHHOCTHOTO OTHOULIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U HAYYHOMY
HACJIEUIO, NMOHMMAHUS 3HAU€HUs XMMMUYECKOM HayKuM B >KM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BJIAJIETh TOCTOBEPHON HMH(OpMaIUeil 0 MepeaoBbIX JTOCTHKEHUSAX U OTKPBITHAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe

MHpa 1 00IIeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTAaBICHUS. O COLMAIbHBIX HOPMAaxXx M NPaBUJIAX MEXJIMYHOCTHBIX OTHOLIEHWH B
KOJUJIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIECTBEHHO IIOJIE3HOHM, y4yeOHO-
UCCIIeI0BATEIbCKON, TBOPUECKOIN U APYrUX BHJAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JIeITEIbHOCTH MPU BBITOJHEHUM y4eOHBIX, TO3HABATENBbHBIX 3a/1a4, BBIOJHEHUU
XUMHUYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX NMPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOINOMOILIM B Ipoliecce 3TOM y4eOHOHM JesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MIOBE/ICHNE U TOCTYNKM CBOUX TOBapHILEH C IMO3MLIMH HPABCTBEHHBIX M IPaBOBBIX HOPM C

y‘IéTOM OCO3HAHMS MOCJIEICTBUI IMMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHPOBO33PEHUYECKHE  TPEACTABICHUS O  BEMECTBE W  XUMHYECKOM  PEakIlvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIIONINE OCHOBY IS
MOHMMAHUS  CYNIHOCTH HAyYHOW KapTHHBI MHpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOAbI, B3aUMOCBS34X YEJIOBEKA C MPUPOJIHOM Cpeoil, 0 posu

XUMHU B IIO3HAHNHU 3TUX SaKOHOMepHOCTeﬁ;



MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJYYEHUE HOBBIX 3HAHUW MO XHUMHH,
HEoOXOoauMble Il OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM pabOThI
C Y4eOHBIMU TEKCTaMM, CIPABOYHOHN JIUTEPATypOH, JOCTYNHBIMH TEXHUYECKHMH CpPEICTBAMHU

WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOYYEHHUIO W TO3HAHMIO, JIIOOO3HATENBFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM0o00pa30BaHUIO, MIPOCKTHONH M MCCIENOBATEIbCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY

HAIpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;
4) ¢popMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME LEHHOCTH KHM3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 370pOBBIO,
YCTAHOBKM Ha 3J0pPOBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMNpUATHE BPEIHbBIX
NpUBBIUEK (YMOTPEOJICHHUsST AIKOTOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBuil 0€30MacHOCTH TpU OOpalleHHH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY M peallbHOU

KU3HU;
5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyna pa3IuyHOro poja, yBaxeHHe K
TPpyLy M pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAaHHBIM BBIOOp MHIMBUIYAJbHOM TpPaeKTOPUU
IPOJODKEHUsT 00pa3oBaHUsl € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycrneumHoi npogeccnoHaabHON AeATENIbHOCTH U

pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B IPO(ECCHOHATILHOM cpefie;
6) 9K0JIOrH4eCKOro BOCIIUTAHMA:

OKOJOTHYECKH HGJ’IGCOO6p33HOC OTHOIICHHUE K IMPUPOJC KaK UCTOYHHKY KM3HU HA 36MJ’I€,
OCHOBE €€ CyHICCTBOBAaHHA, TOHUMAHUEC LHCHHOCTU 310pPOBOro u 0€e3011aCHOTO 06pa3a KH3HHU,
OTBCTCTBCHHOC OTHOIICHHUEC K CO6CTB€HHOMy (1)I/I3I/I‘ICCKOMy U TICUXUYCCKOMY 3I0POBbIO,
OCO3HAaHUEC ICHHOCTH CO6J'IIOI[CHI/I$I ImpaBUJI 0€30I1acCHOr0 MOBCACHUA TIPpU pa60Te C BCIICCTBaAMHu,

a TaK)Ke B CUTYyalUAX, YTPOKAOIINX 30POBbI0 U )KU3HU JOJEH;



CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, TOJy4Yaemble NMPU HM3YYECHUH XUMHUH, JJIS pEHICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEIOid, AJIsl TOBBIIIEHUS] YPOBHS AKOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS INI00ATBFHOTO XapakTepa SKOJIOTHUECKUX MpoOJieM U MyTed UX peuieHHs
MMOoCpCACTBOM MCTONOB XUMHH, DKOJIOTMUCCKOTO MBINUICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B

[I03HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMETHBIX pE3yNbTAaTOB BBIICISIIOT 3HAYMMbIE A1 (HOPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, TUIOTEe3a, (aKT, cucTeMa,
MPOIIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaIMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUU M3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHHE MUpa, U yHUBEpCAlbHbIE YueOHbIe NEHCTBUS (I1O3HABATEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K

CaMOCTOATCIIBHOMY IINIAHUPOBAHUTIO U OCYIICCTBJICHUTO y‘IG6HOI>i JACATCIIBHOCTH.

Ilo3HaBaTe/IbHBbIe YHHMBepCcaIbHbIe yueOHbIe AeiicTBUS

ba3oBble JJornveckue aelicTBUs:

YMEHUS UCIOJIB30BaTh IIPUEMBI JIOTUYECKOIO MBIIIJICHUS IIPM  OCBOCHUU 3HAHMM:
pPacKpbIBaTh CMBICA XUMHYECKMX TIOHATUH  (BBIIENSATH HX XapaKTEepHbIE IPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C JAPYTUMHU HMOHATHUSMHU), UCIOIb30BaTh MOHATHUS U1 OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM I KJIacCHUPHUKAIUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MEXy 00BEKTaMU U3Y4EHUs, CTPOUTH JIOTHYECKHUE PACCYKACHUS (MHIYKTUBHBIC, e TyKTUBHBIE,

1o aHaJIOFI/II/I), J€J1aThb BBIBOJBI U 3aKJIIOYCHUS,

yMEHHUE NMPUMEHATh B NIpollecce MO3HAHUs MOHATUA (MpeAMETHbIE M MeTarpeIMeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIETH, MCIOJNb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XMMHM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHUMHYECKOM peakIuud — TpU pPELlIeHUH YydeOHo-
[IO3HABATENIBHBIX 3a1a4, C Yy4€TOM OTUX MOJEIbHBIX IPEACTAaBICHUN BBIABIAT U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX DPEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U

IMPOTHUBOPECUHNA B U3YyHACMBIX ITPOIECCAX U ABJICHUAX.

Ba3oBble ucciaenoBaTelbCcKue AeiicTBUS .



YMEHHE HCIOJIb30BaTh IOCTaBJICHHbIE BOMPOCHI B KaueCTBE WHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU

BBICKAa3bIBAECMBIX C}’)K,Z[GHPlﬁ;

MpPUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3ALMU M TPOBEACHHUIO YUYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJJ0M MpoIlecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,

MCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

Pa6Gora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3IMYHBIX BUOB
U GOopM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJISIpHAs JTUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU

OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE MPUMEHSTh PA3JIMYHbIC METOJIbI M 3alIPOCHI TPU MOUCKE B 0TOOpE MH(OPMAIH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISl BHIIOJTHEHUS YICOHBIX M MTO3HABATEIBHBIX 33134
OTpeACIEHHOr0 THITA, MPUOOPETEHHE OINBITA B OOJIACTH HCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TeXHOJIOFI/If/'I, OBJIaZICHUC KyJH:TypOfI AKTUBHOI'O HMCIIOJIb30BaHUA PA3JIMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMM U WUTFOCTPUPOBATH pEIlaeMble 3aJIa4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,

apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMCHHUEC HUCHOJIB30BATh W AHAJIMU3UPOBATH B IIPOLCCCE y‘Ie6H0fI U HCCIEI0BATEIbCKOM
ACATCIIBHOCTH I/IH(I)OpMaI_II/IIO O BJIUSSHUHW MIPOMBIIIIJICHHOCTH, CEJILCKOTO XO035ICTBa U TpaHCIIOpTa

Ha COCTOSIHME OKPYXKarollel MpUpOAHON CPebl.

KoMMyHuUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el CTBHUA:

YMEHHsI 3aJaBaTh BOINPOCHl (B XojAe auanora W (WIH) AWCKYCCHM) IO CYIIECTBY
oOcyxxgaemMoii Tembl, (HOPMYITHpPOBaTH CBOM MPENJIOKEHUS OTHOCHUTENBHO BBITOTHEHUS

MpeAJIOKEHHOM 3a1a4u;

YMCHUS NPCACTABIIATH MMOJIYYCHHBIC PE3YJIbTAThI [M03HABATEIbHOM JIESITEIbHOCTU B YCTHBIX
U TNHUCBMCHHBIX TCKCTAaX; MACJIATh TMPE3CHTAUWIO PE3YJIbTATOB BbIIIOJIHCHUA XUMHUYCCKOI'O
SKCIICPUMCHTA (J1a60paTopH0r0 OIIbITA, J'Ia60paT0pH0ﬁ pa6OTLI II0 HCCJIEIOBAaHUIO CBOMCTB

BEIIECTB, YU€OHOTO MTPOCKTA);



YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATECIBHOU H
UCCIIEIOBATEIILCKOW JICATENBHOCTH TIPU PEIICHHH BO3HHUKAIOMIUX MPOOJieM Ha OCHOBE y4éra
0O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIMN (0OCYXICHHUS, OOMEH MHEHUSMH, «MO3TOBBHIE
TYPpMbD», KOOpAUHAIWSA COBMCCTHBIX HeﬁCTBHﬁ, OIPCACIICHUC KPUTCPUCB IO OLCHKC KaucCTBA

BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIILHO ONPEACIATh LEIN ACSITEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJHMPOBAaTh M IPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOK JEATENILHOCTh, BbIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M [O3HABAaTEIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AJITOPUTM JEHUCTBUM IpU
BBIIOJIHEHUM 33JaHUI C yd4y€TOM IIOJyYeHMsI HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEUIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJIyUEHHOI'O PE3yibTaTa 3asBICHHOM 1IEIIN,

YMCHUEC UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, ITPCJIaracMbIC B YCJIOBUU 321[[3HI/H71.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX PpE3yIbTATOB 10 OCBOCHHUIO 00S3aTE€IBLHOTO COJEp)KaHus,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMoi, BBIIENSAIOT: OCBOCHHBIC
o0ydJaromMMUCs Hay4YHbIe 3HAHUS, YMEHHS U CHOCOObI JeWCTBUH, crenuduueckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHHUS, €ro

MHTEPIIpETAlUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K KOHIY O6y‘IeHI/IH B 8 Kiacce MMPEAMCTHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHEC OOJIKHBI OTPAKaATh

c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:



PacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX TOHATUN: aTOM, MOJIEKYJa, XUMHUECKAN JJIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHas U MOJEKYJIspHas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas JOJII XHMHUYECKOrO JJIEMEHTAa B COCAMHCHHH, MOJIAPHBIA OO0BEM, OKCHUI,
KHCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTEINEHb OKHUCICHUS, XHMHYECKas
peakiusi, KinaccuuKalMs peakuuil: peaklud COEIUHEHHs, PeaklUu pa3sIoKEHHUs, pPeakluu
3aMelIeHHUs], peaKkIMi 00MEeHa, IK30- U SHJIOTEPMUYECKHE PEAKINH, TEIIOBOM 2P deKT peakuuu,
PO aTOMa, JIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTAalb, PAANYC aTOMa, XUMUYECKas CBS3b,
MOJISIPHAsl U HETOJSIpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBsI3b, WOH, KaTHOH, aHWOH, PacTBOD,

MaccoBast 10Jis BellecTBa (IIPOLeHTHAs! KOHIIGHTpAIHs) B paCTBOPE;

HUJUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IMPUMCHATH 3TH IMOHATHUSA IIPU

OIIMCAaHUU BELIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJIsl COCTaBJi€HMsSI (OpMyJ BEIIECTB U YpaBHEHUU

XUMHYECKUX PEAKIIUN;

OIpesieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIEHb OKUCIIECHUS
AJIEMEHTOB B OMHApHBIX COEAUHEHMSIX, NMPUHAIJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY Kiaccy
COCIMHEHUH 10 GOopMyIaM, BU XMMUYECKON CBSI3U (KOBAJCHTHAS M MOHHAS) B HEOPTaHHMUYECKUX

COCIUHCHUAX,

packpsiBaTh cMmbich [lepuoanueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAHHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKMX OJJEMEHTOB OT HX TMOJIOKEHUS B
Ileproauueckoil cucrteme, 3aKOHOB COXPAHEHUs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,

ATOMHO--MOJICKYJISIDHOT'O YYCHUS, 3aKOHA ABoraz[po;

OMHUCHIBATh M XapakTepu3oBaTh TaOiuuHyio ¢opmy lleprognyeckoit CUCTEMBI XUMHUYECKHUX
AIIEMEHTOB: Pa3IMyaTh MOHATUS «TJaBHAs moArpymmna (A-rpymnmna)» u «mnobdounas noarpymnmna (b-
Tpymma)», Maible U OOJBIINE MEPUO/IbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TaONIUIIe
«llepuognueckas cucrema xumuueckux osiaeMmeHToB J[. WM. MenzaeneeBa» ¢ YUCIOBBIMHU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XHMHUUYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjpa, odiiee

YHCJIO 3JICKTPOHOB U PACTIPCACIICHUEC UX T10 IJICKTPOHHBIM CJ'IOSIM);

KJ'IaCCI/ICbI/IHI/IpOBaTB XUMHUYCCKUEC DJIEMCHTBI, HCOPraHMYCCKHUE BCUICCTBA, XUMHUYCCKUC PCAKIIUN

(10 YKCIy ¥ COCTaBY YYacTBYIOIIUX B PEaKLMU BEIIECTB, IO TEIIOBOMY 3G (DEKTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJAs  ONHMCAHWE [pPUMEpPaMU  MOJEKYJSPHBIX  YPaBHEHHUHW  COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIUN;

IMPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCUMOCTH OT HX Kad€CTBCHHOI'O COCTaBa,

BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYUCIIATH OTHOCUTCIIBHYKO MOJICKYJIAPHYIO W MOJIAPHYIO MACChl BCUICCTB, MACCOBYHO JOJIHO
XUMHUYCCKOI'o 3JIEMEHTA II0 (bOpMYJ'Ie COCAUHCHNMsA, MAaCCOBYIO JOJIIO BCHICCTBAa B PacTBOPEC,

MIPOBOAMTH PACUETHI MO0 YPABHEHUIO XUMUYECKON PEeaKInu;

IIPUMEHSTh OCHOBHBIE ONEPALlMU MBICIIUTEIbHON IEATEIbHOCTU — aHAJIN3 U CUHTE3, CPABHEHHUE,
00o0011eHne, cuCTeMaTH3alHIo, KIacCU(BUKALMIO, BbIABICHUE IPUYMHHO--CIIEJICTBEHHBIX CBA3EH
— JUISL U3YYEHHUs CBOMICTB BEIIECTB M XMMHUYECKMX PpEaKLHi, eCTeCTBEHHO-HAYYHbIE METO/bI
NO3HAHUS — HaONIOJIEHUE, UW3MEpPEHUE, MOJIEIMPOBAHUE, JKCHEPUMEHT (pealbHbIi U

MBICJICHHBIN);

CJIeIOBaTh MpaBUiIaM IMOJIb30BAaHUS XUMUYECKOW MOCYAON U JIabopaTOpHBIM 000pYIOBaHUEM, a
TAKXKE ITpaBHJIaM 06pameHH51 C BCHICCTBAMHU B COOTBETCTBUU C HHCTPYKIUAMU IO BBIITOJIHCHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB 1O IOJYYCHHUIO U COOMPAHHWIO T'a3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPENEIEHHONW MacCOBOM JoJei
pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W TMPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI I10
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0 WHIUKATOPOB (JTaKMycC,

dbeHondTanent, METUIOPAHXK U JPYTHE).



TEMATWYECKOE N1IAHUPOBAHMUE

8 K/1IACC
Ne HawnmenoBanwme pasneinoB B TEM IPOTPaMMBI KommgecTBo gacoB OnekTpoHHBIE (ITUGPOBHIE)
n/m 00pa3oBaTesbHbBIC PECyPChI
Bceero|| KonTposbHbIe IIpakTrueckue
paboTh paboThl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
1.1 || Xumus — BaxkHast 00J1aCTh €CTCCTBO3ZHAHMS U MTPAKTUYECKOM 5 0 2 [[bubmuoteka [IOK
NCSITeIbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c]]

1.2 ||BemecTBa M XUMHUYECKUE PEAKITHH 15 1 0 [[BubnuoTexa [JOK
https://m.edsoo.ru/7f41837c¢]]

13001 (1

J106aBUTH CTPOKY

Hroro no pazneny 20

‘Pa?.zle.ﬂ 2. BaxxHeiilmme npeacTaBuTe/ 1M HEOPraHNYECKUX BellleCTB

2.1 |Bo3ayx. Kucnopon. [Tonsitie 06 okcumax 6 [[bubmunoTexa [JOK
https://m.edsoo.ru/7f41837c]]

2.2 |Bomopoa.IToHsTHE O KACIOTAX U COJIAX 8 1 [[BubmmoTteka [IOK
https://m.edsoo.ru/7f41837c¢]]

2.3 |[Boxa. PactBopsl. [TonsiTHEe 00 OCHOBaHUSIX 5 1 1 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢]]

2.4 ||OcHOBHBIE KJIACCHI HEOPTaHUYECKUX COCANHEHUI 11 1 1 [[bubmanoreka LIOK

https://m.edsoo.ru/7f41837c¢]]

J06aBUTH CTPOKY



https://m.edsoo.ru/7f41837c
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Ne HawnmenoBanwme pasneinoB v TEM IPOTPaMMBI KommgecTBo gacoB DnekTpoHHbIE (IU(POBHIC)
/o o0pa3oBarebHbIE PeCypChl
Bceero|| KonTposbHbIe IIpakTHueckue
paboTh paboThl
Hroro no pazneny 30

Pasznea 3. Ilepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 31emMenToB /. U. MenaeseeBa. CTpoeHue aToMOB. XMMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUH

3.1 |[lepmonmueckuii 3akoH u [lepuogudeckas cucreMa XHMHYECKUX 7 [[BubmmoTteka LIOK
anemeHToB J[. 1. Menneneesa. CtpoeHue aroma https://m.edsoo.ru/7f41837c]]

3.2 | Xummuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIbHBIC peakiiu | 8 1 [[bubmuoTeka LIOK
https://m.edsoo.ru/7f41837c]]

Jlo6aBuTH CTPOKY

Hroro mo paszneny 15 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41837c¢]]

Jo6aBuTH MOAYIH

JlobaBuTh pazaen

PeszepBHOe Bpemst 3 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41837c]]

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5

NOYPOYHOE N/TAHUPOBAHUE

8 KNACC



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

Ne Tema ypoxa KonuuectBo yacos Hara DJIEKTPOHHBIC ITU(PPOBLIC
n/m HU3yYCHUS oOpa3oBatebHbBIE PECYPCHI
Bcero|| Kontponsnbie || IlpakTuueckue
paboTh paboThl
1 |[Ipeamer xumuwn. Postb XMMHM B )KU3HH YelloBeKa. Tema u 1 [[PubmuoTexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c]]
2 |[[lomsTHE O METOJAX IMO3HAHUSA B XHUMHUU 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d227¢]]
3 |[Ipaktuueckas pabora Ne 1 «IIpaBuia paboTsl B 1 [[bubmuoteka [IOK
1abopaTopuu U MPUEMBI 0OpaIEHHS ¢ JTab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc]]
000pyI0BaHUEM
4 |Yuctsle BenecTBa U cMecu. CIocoObI pasieieHust cMeceit 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d26ca]]
5 |[[Ipaktuueckas pabota Ne 2 «Pa3nenenue cmeceit (Ha 1 [[bubmuoteka [IOK
HpUMepe OYUCTKU TIOBAPSHHOM COJIH)» https://m.edsoo.ru/ff0d28c8]]
6 ||ATOMBI U MOJICKYJIBI 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d2a6c¢]]
7 |[Xumuueckue 3JIeMEHThI. 3HAKH (CHMBOJIBI) XUMUYIECKIX 1 [[BubmmoTteka [IOK
2JIEMEHTOB https://m.edsoo.ru/ff0d2be8]]
8 ||[IpocTbie U CIIOKHBIC BEIIECTBA 1 [[bubmunoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
9  ||ATOMHO-MOJEKYISIPHOE yUCHHUE 1 [[bubmnoreka LIOK
https://m.edsoo.ru/ff0d2d50]]
10 |[3akoH MOCTOSHCTBA COCTaBa BEIIECTB. X UMHUECKAs 1 [[bubmuoTeka [IOK
dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae]]
11 ||OTtHOCHTENBHASA aTOMHAas Macca. OTHOCUTEIbHAS 1 [[bubmmoreka LIOK
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c]]
12 |[MaccoBas 107151 XUMHUYECKOI'O JIEMEHTa B COSIUHEHHUH 1 [[BubmmoTtexa [IOK

https://m.edsoo.ru/ff0d350c]]
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Ne Tema ypoxa KonuuectBo yacos Hara DJIEKTPOHHBIC ITU(PPOBLIC
n/m HU3Y4YCHUS oOpa3oBatebHbBIE PECYPCHI
Bcero|| Kontponsnbie || IlpakTuueckue
paboTh paboThl
13 ||[KomuuectBo BemectBa. Mois. MossipHas Macca 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d5230]]
14 ||®usnueckre u XUMUYECKUE SIBJICHUS. XUMUYECKas pEeaKIus 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d37fa]]
15 |[Ipu3Haku U ycoBHsI MPOTEKAHUS XUMHUYSCKUX PEAKIIUI 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d3a16]]
16 |[3akoH coxpaHEHHUs MacChl BenlecTB. XUMUYECKHUe ypaBHeHus || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d3b88]]
17 ||Beraucnenust KOJIMYECTBA, MACCHI BEIIECTBA 110 YPAaBHEHUSIM 1 [[BubmmoTteka LIOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d5708]]
18 |[Kimaccudukanmsi XAMUYECKUX PEAKIHK (COeTUHEHUS, 1 [[bubmuoteka [IOK
pa3ioKeHNUs, 3aMeIleH s, 0OMeHa) https://m.edsoo.ru/ff0d3f34]]
19 | M. B. JJomoHOCOB — yu€HbIH-3HIIMKIONeTUCT. O000IICHHE 1 [[bubmunoTexa [JOK
U CHCTEMAaTH3allisl 3HAaHUH https://m.edsoo.ru/ff0d40c4]]
20 |[KoutpompHas padora Nel mo Teme «BemecTBa n xumudeckue | 1 1 [[BubmmoTteka [IOK
peaKIum» https://m.edsoo.ru/ff0d4290]]
21 |Bo3myx — cmech ra3oB. CoctaB Bo3myxa. Kucinopox — 1 [[bubmnoreka LIOK
9JIEMEHT U TPOCTOE BeriecTBo. O30H https://m.edsoo.ru/ff0d448e]]
22 || ®u3nveckre ¥ XMMHYECKHE CBOMCTBA KUCIOPO/Ia (peaKnu 1 [[bubmuoteka [IOK
okucieHus, ropenue). [lonsTre 06 okcuaax https://m.edsoo.ru/ff0d4614]]
23 ||CriocoObI oSTydeHHUsT KACIOPOia B TAOOPaTOPHH U 1 [[bubmmoTeka [TOK
IpOMBIIIIEHHOCTH. [IpumMenenune kucmopoaa https://m.edsoo.ru/ff0d497a]]
24 |TerutoBoit 3 HEKT XMMUUECKON pEaKInH, MOHSATHE O 1 [[bubmnoreka LIOK

TEPMOXUMHUYCCKOM YPaBHCHHH, DK30- U DOHAOTCPMHUICCKUX
pCaKknusAax

https://m.edsoo.ru/ff0d4790]]
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Ne Tema ypoxa KonuuectBo yacos Hara DJIEKTPOHHBIC ITU(PPOBLIC
n/m HU3Y4YCHUS oOpa3oBatebHbBIE PECYPCHI
Bcero|| Kontponsnbie || IlpakTuueckue
paboTh paboThl
25 ||TorummBo (HedTh, YroJib U METaH). 3arpss3HECHUE BO3/IyXa, 1 [[PubmuoTexa [JOK
CIIOCOOBI €ro Mpe0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a]]
26 |[[IpakTuyeckas padora Ne 3 mo teme «[lonmydenue u 1 1 [[bubmmoreka LIOK
coOMpaHue KHCI0POIa, U3yUCHHE €r0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2]]
27 ||Bomopoa — 3JIEMEHT U IPOCTOe BeliecTBo. HaxoxkieHue B 1 [[PubmunoTexa [JOK
npupoie https://m.edsoo.ru/ff0d4dd0]]
28 ||dus3uyeckre U XUMHUYCCKUE CBOMCTBA BOAOPO/IA. 1 [[bubmuoteka [IOK
[Tpumenenune Boopoaa https://m.edsoo.ru/ff0d4dd0]]
29 |[ToHsATHE O KUCIOTAX U COJIAX 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d50d2]]
30 ||Croco0bl motydeHus BOJOPOa B J1a00OpaTopuun 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d4dd0]]
31 |[IpakTuyeckas padora Ne 4 o teme «[lomydyenue n 1 1 [[bubmnoreka LIOK
coOMpaHue BOAOPO/Ia, H3YUEHHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42]]
32 |[MomnsipHBIi 00bEM Ta30B. 3aKOH ABOTaIPO 1 [[BubmmoTteka [IOK
https://m.edsoo.ru/ff0d542¢]]
33 ||Beruuciienus 00bEMa, KOJIMYECTBA BEIISCTBA ra3a Mo ero 1 [[BubmunoTexa [JOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0]]
34 |BeruuciieHust 00bEMOB ra30B 0 YPABHCHHIO PEaKIIUU Ha 1 [[BubmmoTteka [IOK
OCHOBE 3aKOHA O0ObEMHBIX OTHOIICHUI ra30B https://m.edsoo.ru/ff0d5708]]
35 || ®usnueckue U XUMHUECKHE CBOMCTBA BOIBI 1 [[BubmmoTteka [IOK
https://m.edsoo.ru/ff0d587a]]
36 ||CoctaB ocHOBanwmii. [loHsTHE 00 MHIUKATOpPAX 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0d59e2
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Ne Tema ypoxa KonuuectBo yacos Hara DJIEKTPOHHBIC ITU(PPOBLIC
n/m HU3Y4YCHUS oOpa3oBatebHbBIE PECYPCHI
Bcero|| Kontponsnbie || IlpakTuueckue
paboTh paboThl
37 ||Boma xak pacTBopuTelb. HachIIICHHBIC M HCHACHIIIICHHBIC 1 bu6mmoreka [JOK
pacTBOpbl. MaccoBasi J10Jis BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 |[[IpakTuyeckas padora Ne 5 o treme «[Ipurotoienue 1 1 bubmmorexa [IOK
pPacTBOPOB € ONPEIEIEHHOM MAaCCOBOM J0JI€H PAaCTBOPEHHOTO https://m.edsoo.ru/ff0d5eba
BEIIICCTBAY
39 Kontponsnas padora Ne2 mo teme «Kucmopona. Bogopoz. 1 1 bubmmorexa [IOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: coCcTaB, Kilaccu(UKaIMs, HOMCHKJIATYpa 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d664e
41 [TonydyeHne 1 XUMHYECKHE CBOMCTBA KUCIIOTHBIX, 1 bubmmoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMSI: COCTaB, KJIacCH(UKAIIHSI, HOMCHKIATYpa 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0d67ca
43 [TosryueHne 1 XuMHUYEeCKUE CBOMCTBA OCHOBAaHUI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxaris, HOMEHKIATypa 1 bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2
45 [TosryueHue 1 XuMHU4YEeCKHE CBOMCTBA KUCIIOT 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI OTy4YeHUs, 1 bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
a7 [Tpaktuyeckas padora Ne 6. Pemenue 1 1 bubnuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 IO TEME «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COGﬂHHCHHﬁ))

https://m.edso0.ru/00ad9b7c
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Ne Tema ypoxa KonuuectBo yacos Hara DJIEKTPOHHBIC ITU(PPOBLIC
n/m HU3Y4YCHUS oOpa3oBatebHbBIE PECYPCHI
Bcero|| Kontponsnbie || IlpakTuueckue
paboTh paboThl
48 ['eneTnueckas CBs3b MEXKIY KJIaCCaMH HEOPTaHMYECKHUX 1 bubmuorexka [JOK
COCTMHCHUI https://m.edsoo.ru/00ad9a50
49 O0o01IeHre U CHCTeMaTU3alus 3HAaHUN 1 bubnmoreka [JOK
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 o teme "OCHOBHBIE KJIaCChI 1 1 bubnnoreka [JOK
HEOPraHUYECKUX COCITUHECHU" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KJIACCU(DUKALINN XUMHUECKUX 1 bubmmoreka [IOK
a5ieMeHTOB. [ToHsITHE O TPYIIaX CXOAHBIX 3JICMEHTOB https://m.edsoo.ru/00ad9ffa
92 [Tepuoaunueckuii 3akoH u Ilepuoanueckas cucrema 1 bubnuorexka [JOK
xumuueckux 3nemenTos JI. . Menneneesa https://m.edsoo.ru/00ada52c
53 [Teproibl, TPYIIIBI, TOATPYIIIIBI 1 bubnnoreka [JOK
https://m.edsoo.ru/00ada52c
o4 Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M30Tomnbl 1 bubnunoreka [JOK
https://m.edsoo.ru/00ada342
95 CtpoeHHe IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1 bubmmoreka [JOK
[Mepuonuyeckoii cucremsl J{. . Menneneea https://m.edsoo.ru/00ada6bc
56 XapakTepuCTUKa XUMUYECKOTO AJIEMEHTA TI0 €ro 1 bubnunoreka [JOK
nonoxenuto B [lepuoanueckoii cucteme J. . Menneneena https://m.edsoo.ru/00ada824
57 3nauenue [lepuoanyaeckoro 3aKoHa JUIsl pa3BUTHS HAyku 1 || 1 bubmmoreka [JOK
npaktuku. J{. I. MeHneneeB — yuéHbli, meaaror u https://m.edso0.ru/00ada96e
rpak JaHHH
58 DJIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKUX JIeMeHTOB|| 1 bubmumoreka [IOK
https://m.edsoo.ru/00adaab8
59 HNonnas xumMudeckas CBsI3b 1 bu6mmorexa [JOK

https://m.edsoo.ru/00adac34
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n/m HU3Y4YCHUS oOpa3oBatebHbBIE PECYPCHI
Bcero|| Kontponsnbie || IlpakTuueckue
paboTh paboThl
60 KoBajieHTHas MoJIIpHasi XUMHAYECKast CBA3b 1 bubnuroreka [JOK
https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenossipHasi XuMU4ecKasi CBsI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmuoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHCTUTENbHO-BOCCTAHOBUTENLHBIE PEAKIIUN 1 bubnnoreka [JOK
https://m.edso0.ru/00adb076
64 OKHCITUTENIN U BOCCTAHOBUTEIIN 1 bubmmoreka [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 no reme «CtpoeHue aroma. 1 1 bubnnoreka [JOK
XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepaHblil ypok. O60011eHNe U cucTeMaTH3alus 3HaHUH 1 bu6nuorexa [IOK
https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60011IeHNE U CUCTEMATHU3alHs] 3HAaHUH 1 bubnuorexa [JOK
https://m.edsoo.ru/00ad9ch?2
68 PezepaHblil ypok. O600111eHNE U cUcTeMaTH3alus 3HaHUH 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0d61c6
Jlo6aBuTH CTPOKY
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

YMK cooTBeTrcTBYeT (henepaibHOMY MEPEUHIO YIeOHUKOB

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

POIII, bubnnoreka [JOK
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