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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (enepanbHO pabodeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHI OOYYAIOMIMXCS CpPEACTBAMHU y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpEeAesisieT BO3MOXKHOCTH TMpeaMera  Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTebHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHMs, a TaKKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBLHON JESTEIHbHOCTH OOYYArOIIErocsi MO OCBOCHHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHUMHH CIIY)KUT OCHOBOM Juisi (OPMHpPOBAHUS MHPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM YCTOWYMBOI'O pPa3BUTHS YETOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
IUIIEBOM 1 SKOJIOTMYECKON O€30IIaCHOCTH, IMPOOJIEM 3IpaBOOXPaHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HABBIKOB HMX CaMOCTOSATENbHOW y4yeOHOW JIesTEeIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(HECCUOHATHLHOM 1eATeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/IalITUPOBAHHBIM OTpaXKeHHEM 0a30BOM HAYKH XMMUM Ha ONpeneaEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHMM M HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHSITHIM
OpPraHUYECKON XHMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakiuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
NOCJIEOBATEIBHOIO PAa3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS] KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBOpax.

Teopernueckre 3HaHUA pacCMaTPUBAKOTCA HAa OCHOBE OMIIUPUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpYyrOMY, BBITIONHAA (YHKIUU OOBSICHEHHS U TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
IPEACTABICHNS O XUMHUYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4HOMY 3HAaHUIO H
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonornusa. 5—7 knacce» u «Pu3uka. 7 Kinacey.

[Ipy wu3ydyeHHH XUMHUM MNPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUH,
JOCTYMHBIX O00OOLIEHUI MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKH, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX peaKinid, B GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMEHUHA U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYCHWE MPUOOPENH TaKue IeNU, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

—  HamNpaBJIICHHOCTh OOYy4YEHHS HA CHCTEeMAaTHYECKOE TMPUOOIIEeHUE
o0yJaronuxcss K CaMOCTOSITENbHON MO3HABATEIILHON AESITEbHOCTHA, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS W CaMOIO3HAHWS, KIIFOUEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHUBEPCATbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIETO MHpA, WCIMOJIb3Ysl 3HAHWUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHUHU
XUMHUH, TPUMEHITh WX TMPH pEIICeHHH MpoOJeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOH EATEIHHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHHS CBOCTO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHEC MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, cocTaiser 136 yacos: B 8 kinacce — 68 yacos (2
jaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XMMUM B KU3HHU Ye€JIOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U C0KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmyna. BajaeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHM.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKoH COXpaHEHHUS MacChl BEIIECTB. XHUMHYECKHUE ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOHN MOCYA0H, mpaBujiaMu paboThl B JaOOpaTOpUU U
npuéMamMu oOpallleHus ¢ JJabopaTOPHBIM O00OPYTOBAHHEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeNla ¢ KUCIIOTOMN) SIBJICHUM, HAOJI0ICHUE U
OMHMCaHuEe MPU3HAKOB IMPOTEKAaHUS XUMHYECKUX peakiuil (paslioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paszlioKeHUE THUAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIOCOO00B pa3/IClICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJIU, HAOJIOJIEHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJIEJIEN MOJIEKYII
(ILIapoCTEP>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3ieMeHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHus). Oxkcunbl. [Ipumenenue xkucnopoma. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- WU SHJOTEPMUYECKHE pEAKIUU. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpimienHble 1 HEHAChIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHU3HU 4delloBeka. KpyroBopoT Boabl B IPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszyromue. Homenknarypa okcumoB. duzmueckne U XUMHUYECKHE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucnor. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctm MmertamuioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. HomeHnkiarypa coseil. Pu3ndyeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBs3b MEXK]Y KJIACCAMU HEOPTAaHUYECKHUX COCTMHEHUM.

Xumuueckuit IKCnepuUMenm:

KAueCTBEHHOE OINpEJIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (mokapa), O3HAKOMJIEHHME C oOpa3laMH OKCHIIOB U
OMHMCAaHWE WX CBOWCTB, MOJy4Ye€HHE, COOMpaHUE, PACMO3HABAHHE U U3YYCHHE
CBOWMCTB BOJ0posia (TOpeHHE), B3amMojeicTBHe Bojopona ¢ okcuaoM menu (1)
(BO3MOXHO HCIIOJIb30BAHUE BHUEOMATEpHUaIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJEIOBaHHE OCOOCHHOCTEHW pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTpyieM ©  KaiublKeM) (BO3MOXXHO HCIIOJb30BaHUE BHUIEOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METaulaMH, PEaKUWd HEUTpaau3aluy, NOJyYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemMenToB JI. WU. MenpeneeBa. CtpoeHne aTroMoB. XMMHYECKasl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIAcCU(DUKAIMA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yioT aMm(pOTEPHbIE OKCUIBI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrtembl xumuueckux 3naemMeHToB [. M. Menneneesa. [lepuoabt
u rpynnbl. DU3NYECKUM CMBICT MOPSAKOBOIO HOMEpPAa, HOMEPOB IIEpUOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Tepnonnueckoit cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XHUMHUYECKOIO
3JIEMEHTa 110 ero nonoxkeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuTusa Haykn M npaktuku. [[. V. MenneneeB — yd€HbI U
IrpaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAss YW HEMOJSApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuyeckuii IKCnepumMeHm:

U3y4YeHHE OO0pa3LUOB BEUIECTB METANIOB M HEMETAIOB, B3aMMOJIEHCTBHE
TUIPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS 4epe3 MCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAYYHBIX
MOHATHUH, TaK W MOHATUM, SIBISIOUIUXCS CUCTEMHBIMM JJIsl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAY4YHBIM (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: marepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHUE BEIECTBA, ra3, (GM3MUECKHUE BEIUYHHBI, ¢IUHHUIIBI
HU3MEpEeHMs, KOCMOC, TIIaHeThl, 3BE3/1b1, COJTHIIE.

buonorus: dorocunres, aApixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
MOJIE3HBIE UCKOMAaE€MbI€, TOILUIUBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKAasi peakusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPUOJIOB, Kalaus, KaJIbIUs U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBA3U. THUMBI KPUCTATIIAYECKHUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIUXCA K pa3IdyHbIM KJIacCaM HEOPraHUYeCKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukanys XuMU4eCcKUX peakiuid Mo pa3IMuyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeruioBomy 3ddexTy, 1o
W3MEHEHHUIO CTEMEHEH OKHCIICHUS XHMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTtopa). DK30- U SHJOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOT€HHBIX M TeTepOr€HHBIX
peakuusax. [lonarue o katanuse. IloHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIBPHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMH,  AJICKTPOHHBIM  OayaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEILHOM peaKuuu. CocraBneHue ypaBHEHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMA € HCHOJIB30BAHHUEM  METOZA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuyeckon cBs3u. CreneHn gucconuanuu. CUIbHbBIC U CIa0bIe dJIEKTPOIUTHI.

Peakiun noHHOro oomMeHa. Y CiaoBuUsl MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuyeckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHUs  pPEeaKIUid  HOHHOTO  oOMeHa
(oOpa3zoBaHMEe oOcaJKa, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAbHBIX 3a]1a4.

HeMmeTa/uibl U MX COeIMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, NpUMEHEHHe. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA Ha OpPraHW3M 4YejoBeKa. BakHeilune XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U CePhl. AJIOTPOITHbIE MOAUDUKAIIMN KUCIOPOa
U cepbl. XUMUUecKue cBoiicTBa cepbl. CepoBOIOpPOA, CTpOEHHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3NYECKHME M XUMUYECKHE CBoHcTBa (00mue Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHUsSI CEPHOM KHUCIOTHI.
[Iprumenenue cepHor KUCIOThL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs! peakUns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, PacHpOCTpPaHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3MYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSL B KadeCcTBE MMHEPAJIbHBIX
ynoopeHnii. XuMU4ecKoe 3arpsi3HeHUE OKPY KaIoIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue pochaTtoB B KaUeCTBE MUHEPATIBHBIX YA0OPEHUIA.

O6mras xapakrtepuctuka smeMeHToB |VA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepojaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHEe MpOOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a riao0anbHOrO MOTEIUICHUS KIMMaTa, MNapHUKOBBIM
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojlyueHrue u mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIICH, dTaHOJ, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEIECTBAX: KHUpaX, OeNKaX, YriieBoJax — U ux
poaM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHU.

KpemHuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoenuvHeHUss KpeMHHs B mnpupone. OOmme mnpeacraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B OBCEHEBHOM KU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEQUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHILIEHTPUPOBAHHOW CEPHOM  KHCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3mamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyISHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA M (ochaT-uoOH U M3y4yeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEJIBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM TPOTUBOTa3a, MOIy4dyeHHue, COOMpaHue, paclio3HaBaHUE W W3y4YeHUE
CBOWMCTB YIJIGKHUCIIOTO Ta3a, MPOBEJECHNE KAaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUJIMKATHOW IPOMBINUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuime HeMeTaIuIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO6mias xapakTepuCTHKa XUMHUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHuss B llepumognueckor cucreme XxXumuuyeckux isiemeHtoB /[l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  pPEIIETKA.  ODIEKTPOXMUMHUYECKUH Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPpPO3WMH METAIOB, OCHOBHBIE
crnocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusd MW Kanus. [I[puMeHeHue IIeNOYHBIX METAuIOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NYECKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMUHHSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XMMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuApoKCcHIbl U comu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEUCTBHUS OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHHWE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIIMI HA WMOHBI: MATHUS, KAJIbLUS, AJIFIOMUHUA, LIMHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiublusig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCUA IMHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BaxkHenmue
METaJUIbl U UX COETUHEHUS.

XuMHA M OKpYKaKOLIasa cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMHYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpefenbHas JO0myCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poias xumuun B pemieHun 3K0J0rMu4ecKux
npoosieM.

Xumuueckuii IKCnepumenm:

U3y4deHHe o0pa3lloB MaTEepUaTOB (CTEKJIO, CIUIABhI METAJUIOB, MOJMMEPHbIE
MaTepuasbl).

Mescnpeomemmnbwie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: MaTepus, aroM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOYIPOBOAHUKH, JTUAJICKTPUKUA, (POTODIIEMEHT, BEMIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPATbI, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENILHOM JI€ATETLHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHITBIMH B
oOIllecTBE TMpaBUJIaMU M HOPMaMH TOBEICHUS M CIOCOOCTBYIOT TIpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIugHOCTHBIE  pe3ynbTaThl  OTpPaXalOT  TOTOBHOCTb  OOYYaroIIMXCs
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclIMpeHue OnbITa ASSITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJeuI0, TOHMMaHUS 3HAYCHHS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEpHOM HH(pOpManuei o
MEepPEeAOBBIX JOCTHUKEHUSAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHWMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEOBATEIbCKOW, TBOPYECKOW M JIPyTMX  BHJAX
JeSTEeNHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW MAEATENHHOCTU TMPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3IaHUN YUEOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAECHHWE M TMOCTYNKM CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYCCKHUE TPEJCTABICHUS O BEIIECTBE M XWMHUYECKOH pPEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTE/IbHbIC MOTHBBI, HAlPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJBTYpPbl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEILHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHWIO, MPOEKTHOM W  HMCCIIENOBATEIhCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIH 00pa3 >KM3HU, OCO3HAHHUE IOCICIACTBHUA W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypEeHUsI),
HEOOXOAUMOCTH COOJFIOACHUS IPaBWII O€30IMMaCHOCTH MpH OOpaIieHuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUISCKOMY M3YUCeHHIO Mpodeccuii u Tpya pa3ImyHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHIUBHUIYAJIbHON TPACKTOPUH MPOAODKCHUS 00pa30BaHMs ¢ YIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHONICHHE K MPHPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMAHHUE [IEHHOCTH 3JI0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHS
paBmI 0€30ITaCHOTO MTOBEAEHUS IIPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaAIIUAX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJydaeMble MPU M3YUYCHUU XUMUH, IS
peIlIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOTHON CPeloH, I TIOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranmpeaMeTHBIX pPe3yIbTaTOB BBIACISIOT 3HAYUMBIC IS
GopMUpOBaHUS MHPOBO33pEHHUsI OOIIEHay4YHbIC TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUHN W3 ATUX MPEAMETOB (HOPMHPOBATH IMPEACTABICHUE O IEIOCTHON



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEpHBIC
NpU3HAKK, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU IOHSTHIMH), HCITOJIB30BaTh
HOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIacCHU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKITUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykaAeHUs (MHAYKTUBHBIE, ACNYKTUBHbBIC, 110 AHAJIOTHUHN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOILECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBIBaTh MUPOKO MPUMEHSIEMbIE B XUMUU MOJIECIIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
IPOTHUBOPEYHS B H3y4aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKXKe B KA4yeCTBE OCHOBBI JUIA (DOPMUPOBAHHS TUIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

OpUOOpETeHHe OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YUCHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJoJaTh 3a XOJAOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €T0 PE3yNbTaT, (POPMYITHUPOBATH 0000IIECHHS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHATWU3WPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUIOB M (OPM MPEIACTABICHUS, MOTYIaEeMYyI0 U3 Pa3HBIX NCTOYHHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHHE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON AEATENBbHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXkmaemMoil  TeMbl, (OPMYIHPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHSA  TPEICTABIATh  IOJNYYEHHBIE  pE3yJIbTaThbl  [103HABATEIHHOM
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJIHEHUSI XUMHUYECKOT0 AKCHEpUMEHTa (J1abopaTOpPHOrO OMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4é€Ta OOLIMX HHTEPECOB M COrJACOBaHUS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIpPEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENbHO ONPENENATh LEIU AEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM  JIEMCTBUKM IIPA  BBINOJIHEHUM 33JaHUM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEJIaraéMbl€ B YCIOBUH 3aIaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



nehcTBul, crnenuduyueckue JJIA  TPEAMETHOM 007acTh  «XUMHUS», BHUJIBI
NEATEIBHOCTY MO  TOJYYEHHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUaIOMIMUXCS YMEHUH:

e PAaCKpbBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca,
MaccoBas JOJIsl XUMUYECKOro 3JIeMEeHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, IJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PAa3JIOKECHUS, PEaKUUH 3aMEIICHUs, PEAKINU
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBSI3b, UOH, KaTMOH, aHUOH, PacTBOp, MaccoBasi JIOJsl BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBiieHus (opMyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e OIpEAensITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUM IO
dbopmynamM, BHA XHUMHYECKOHM CBS3M (KOBaJCHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomuueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMUYECKUX 3JIEMEHTOB OT WX NOJOXKEHUs B llepumoamueckoil cHCTeMe,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATHL W XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3InyaTh T[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynna)», maneie u
OOJIbIIIE TIEPHOJIbI, COOTHOCUTH OOO3HAUCHMs, KOTOpPhIE HUMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpgeneeBa» C YHUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieliCHUE UX 10 3JICKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCHUTENIbHYIO MOJIEKYJIAPHYIO W MOJISIPHYIO MacChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuIo, KilacCU(PUKaIUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3EH — JISI M3YyYEHHS] CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWUJiaM  [OJb30BAaHUSA  XUMHUYECKOM  TOCYJIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBuUjaM oOpalleHust ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJAa M KHCIOpPOJa), IPHUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M MPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOydenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATUW: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, AaHHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPUIATEIBLHOCTh, CTENECHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE€ paBHOBECHE, OOpaTuMmble U



HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakUHuH, NPEAEIbHO JIONyCTUMAas
koHuenTpanus [1/IK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUU U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HWOHHAs, MeETa/NIMuecKas) B HEOPraHHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAHHWE: OINHUChIBATH U XapaKTEPHU30BaTh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbBIIME MEPUOJbI, COOTHOCHTH
00O3HAUYeHUsI, KOTOPbIE HMEIOTCS B TMEPUOAMYECKOM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
MpeAeIax MaJIbIX NEPUOJIOB U IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cheludUUecKue XUMHUYECKHUE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BELIECTB, MOJATBEPKAAS OIMHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITb  YPABHEHHS JJICKTPOJMTUYECKOM JTHUCCOLMALIMU  KHUCIIOT,
LIEJI04YEHN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKLIUA MOHHOI'O



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOT'O0 DJJeMEHTa I0 QopMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNN;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C HWHCTPYKIMSIMH TII0 BBIMOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJUTh  PEaKIMH,  IOJATBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

IIPUMEHSITh OCHOBHBIC OIEpPAIlliM MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHUE, O0O0O0OIIEHUE, CHUCTEMAaTU3AIMI0, BBISIBJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. IlepponavajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 0 9 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. Baxxneiimne npeacTaBuTe 1M HEOPraHMYeCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 0 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso00.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 8 0 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3. Ilepuoauuecknii 3axon u [lepuoanyeckasi cucrema xummuuyeckunx 3iemMenToB /[. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue atoma
XuMuYeckas CBA3b. BuGmorexa [IOK

3.2 OkHcHTe b HO- 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEIIHHBIC PEaAKIIHH

Hroro o pasxery 15 ]r?tltfsnlp/lr?:eeﬁ)? $§f41837c
PesepBHOE Bpems 3 bubmrorexa LIOK

https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBo 1 XuMHYecKHe peaKII UM
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubnmoreka [JOK
1.2 . 4 0 0
peakuui https.//m.edso0.ru/7f41a636
13 DIEKTPOIUTHYECKAs JUCCOIHAITHS. 8 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTan bl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 0 1 Brbmrorexa LIOK
' PyIHIBL ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHMH U UX COEIMHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IIOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoJibHbIE
PadoThI

IIpakTHyeckue
PadoThI

JlaTa
H3YyYeHHsI

JJIeKTPOHHBIE IH(POBbIE
o0pa3oBaTeibHbIE

pecypchl

Peanu3zanust
BOCIIUTATEILHOIO
NOTEHI[HAJIA TEMBI

(popma)

IIpenmer xumun. Posib XUMUM B )KU3HU
yelioBeKa. Teja v BelecTa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d210c

BOCIIUTAaHUE UHTEPECA
K Y4€HHUIO, K IPOLIECCY
IO3HAHUWA

TlonsiTie 0 MeToAaxX MO3HAHUS B XUMHH

Bbubnunoreka [IOK
https://m.edsoo.ru/ff0d227e

BOCIIMTaHUE HHTEPECa
K y4EHHUIO, K TPOIIECCY
MO3HAHUS

IpakTrueckas pabora Ne 1 «IIpaBuna paboTs
B JJaOOpaTOpUH U MPUEMBI OOpAIICHUS C
71a00paTOPHBIM 000PYAOBaHUEM)

Bubnuoreka [IOK
https://m.edsoo.ru/ff0d23dc

(dopmupoBanue
YMEHHH 1 HaBBIKOB
OpraHu3anuu
y4aluMHucs CBOeH
JIeSITEITBHOCTH
(opranusanms
€aMOCTOSATEJIbHOU
paboTh! yyammxcs,
COOJIIOICHNE TEXHUKN
0e30IacHOCTH U
THTHEHIY €CKUX
MIPaBUII, CBS3aHHBIX C
OCaHKOM 1
opranuzanuen
pabouero mecra

YucThie BEIIeCTBa U CMECH. Crioco0bl
pasaeicHust cMecei

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d26ca

BOCIIMTaHUE HHTEpeca
K YYCHHIO, K TIPOLECCY
MO3HAHUSI

IpakTudeckas pabota Ne 2 «Pa3nenenue
cMeceil (Ha mpuMepe OYHCTKU MTOBapEHHON
COJIN)»

Bubmnoreka [IOK
https://m.edsoo.ru/ff0d28c8

(dopmupoBaHue
YMEHHUI U HaBBIKOB
OpraHM3alux
yJaluMMucs CBOen
JIEATEILHOCTH
(opraHu3zanms
CaMOCTOSITENbHOM



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

paboThI yyammxcs,
COOJII0IEHUE TEXHUKHU
06€30MMacHOCTH U
TMITMEHHYECKUX
l'lpaBI/I.]'l, CBSI3aHHBIX C
OCaHKOH 1
opra"u3anuen
pabouero mecta

BOCIIUTAaHUE UHTEPECA

6 A Bubmmoreka LIOK
TOMBI U MOJICKYJIBI K YYCHHIO, K IIPOIIecC
4 https://m.edsoo.ru/ff0d2a6c v P Y
MTO3HAHUSA
BOCITUTaHUE UHTEpECca
7 XUMHIYECKUE JIEMEHTHI. 3HAKH (CHMBOJIBI) Bubmorexa IJOK p
K Y4EHHIO, K IIPOIIECC
XHUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8 % » K TP v
MTO3HAHUS
BOCIIMTaHUE HHTEpEca
8 I bubnmoreka [JOK p
OCTBIE ¥ CITIOXKHBIE BEIIECTBA K Y4EHHIO, K TPOLIECC
P https://m.edsoo.ru/ff0d2a6c i P y
MO3HAHHUS
BOCIIUTAaHHE MHTEpeca
9 A Bbubnunoreka [IOK P
TOMHO-MOJIEKYJISIPHOE yICHUE K YYCHHIO, K IIPOoIIecC
YOS ¥ https://m.eds00.ru/ff0d2d50 YHCHIIO, K HpoHecey
MTO3HAHUA
3aKOoH MMOCTOSHCTBA COCTaBa BEIIECTB. BOCITUTaHHE HHTEpEca
10 X o B H Bubmoreka LIOK P
nMmmryeckas popmyna. BaJeHTHOCTS aTOMOB K YYCHHIO, K IIPOIIeCC
MY https://m.edsoo.ru/ff0d2eae i LK Y
XUMHYECKUX 3JIEMEHTOB MTO3HAHUSA
BOCITUTaHUE HHTEpECca
11 OTtHocuTenbHas aTOMHAsl Macca. Bubmmoreka [LIOK P
K y4EHHIO, K TIPOIIECC
OTHOCHTEIbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c v P Y
MTO3HAHUS
BOCITUTaHUE UHTEpECca
12 MaccoBas 10511 XUMHUYECKOTO 3JIEMEHTA B Bubauoreka [IOK p
K y4EHHIO, K TIPOIIECC
COEIMHEHNH https://m.edsoo.ru/ff0d350c i P Y
MO3HAHUS
BOCIIMTaHUE HHTEpeca
13 Komuuectso BemectBa. Monbs. MonsapHas Bubanorexa IIOK P
K YYEHHIO, K IIpoIiecc
macca https://m.edsoo.ru/ff0d5230 ¥ » KTP Y
MIO3HAHUSA
BOCITUTaHHE HHTEpEca
14 DusnyecKue 1 XUMHUUSCKUE SIBJICHUSI. Bubimorexa [JOK . o I;cc
K YYCHHIO, K IIPOI]
XuMudeckas peakiys https://m.edsoo.ru/ff0d37fa . » K 1P Y
MTO3HAHUSA
BOCITUTaHHE HHTEpECca
[Ipu3Haku u ycnoBus NpoTeKaHUs Bubmmorexa LIOK P
15 K YYCHHIO, K IIPOIIeCCY

XUMHYCCKUX peaKnHﬁ

https://m.edsoo.ru/ff0d3al6

IIO3HAHUA



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16

3akoH COXpaHCHHUsS MacCChbl BEIIECTB.

Bubaroreka [IOK

BOCIIUTAaHHUE UHTEPECA

16 K YYCHHIO, K IIPOIIeCC
XHUMHYECKHE YPaBHCHHS https://m.edsoo.ru/ff0d3b88 yE » K TP o
MO3HAHHUS
BOCITUTAHUE UHTEpECca
17 Breruncienus KoimyecTBa, MacChl BEIIECTBA 11O Bbubaroreka [IOK P
N K YYCHHIO, K TIPOLIECC
YPaBHEHHUSIM XMMHYECKUX PEaKIIHiA https://m.edsoo.ru/ff0d5708 i potiecey
MO3HAHUA
Knaccuduxanus XuMA4eCKUX peakiui BOCITUTaHHE HHTEpEca
18 ( ¢ P bubnunoreka [IOK P
COEIMHEHHUS, PA3JIOKECHUS, 3aMEIeHNS K YYEHHIO, K IIpoIIecC
A P H ’ https://m.edsoo.ru/ff0d3f34 - » K Ipotiecey
oOMeHa) TTO3HAHUS
. BOCITUTaHUE HHTEpECca
19 M. B. JIoMOHOCOB — y4EHBIH-3HIUKIONEAUCT. Bubmmoreka LIOK P
. K YYCHHIO, K IIPOIIeCC
O06001IEHNE U CHCTEMATH3AIUS 3HAHMI https://m.edsoo.ru/ff0d40c4 i » K poreccy
MTO3HAHUS
(dopmupoBaHHe
YMEHUI U HaBBIKOB
OpraHu3anuu
Y4aluMMHCs CBOEH
JIESITETIBHOCTH
(opranuzanus
CaMOCTOSATENbHOM
20 KontponbHas padora Nel mo teme «Beriecrsa Bubmmorexa LIOK 6
a0OTHI yJaIuxcs
1 XUMHUYCCKUE PEaKIIUI» https://m.edsoo.ru/ff0d4290 p yHam ’
COOJIIOICHUE TEXHUKH
0e30MacHOCTH U
THTHEHIY €CKUX
MIPaBUII, CBS3aHHBIX C
OCaHKOH 1
opranuzanuen
pabouero Mecta
Bosnyx — cmech razos. CocraB Bo3ayxa. BOCIIMTaHUE HHTEpeca
21 K X X bubnmoreka [JOK P
HCIIOPOJ — 3JIEMEHT M MPOCTOE BEIIECTRO. K YYCHHIO, K ITPOIIECC
pox P B https://m.edsoo.ru/ff0d448e 1 pofiecey
O30H TO3HAHUS
du3ndecKkne 1 XUMUYECKUE CBOMCTBA BOCIIMTaHHE UHTEpEca
29 ( ) Bbubnunoreka [IOK P
KHCIopoa (peakuuu OKUCICHHS, TOPCHHUE). K YYCHHIO, K IIPOIIecC
P P »ToP https://m.edsoo.ru/ff0d4614 i 1P Y
TonsTre 06 oKcHOax TTO3HAHUSA
Crioco0bl IONMy4YeHHsT KUCIOPOa B BOCIMTAHHE MHTEpeca
93 6 v P Bbubnuoreka [IOK P
71ab0paTOPHH M TPOMBIIUICHHOCTH. K YYEHHIO, K IIPOIIecC
P&Top P https://m.edsoo.ru/ff0d497a - » K1p Y
IIpumenenue kucmopoaa MTO3HAHUS
24 TermoBoit 3¢ peKT XMMIUIECKOH peaKIuH, Bubmmorexa IIOK BOCIIMTaHUE MHTEpECa

TOHATHE O TEPMOXUMUYECKOM YpaBHCHUH,

https://m.edsoo.ru/ff0d4790

K YYCHHIO, K TIPOLECCY



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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OK30- U DOHAOTCPMHUYCCKUX PEAKIUAX

IIO3HAHUA

25

Tonmmso (HedTh, yrois 1 MeTaH).
3arpsi3HeHne BO3/yXa, CIIOCOOBI ero
HpeNOTBpaLeHHs

Bubmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

BOCITMTaHUE HHTEpECca
K YYCHHIO, K TIPOLECCY
[O3HAHUSI

26

IpakTudeckas pabota Ne 3 o Teme
«[lomy4enue u cobnpanue KUCIOpoOaa,
H3y4YEHHE €TO CBOMCTBY

Bubaroreka [IOK
https://m.edsoo.ru/ff0d4ae2

(dopmupoBanue
YMEHMH U HaBBIKOB
OpraHu3alux
yUaIIMMHUCs CBOEH
JIeATeTbHOCTH
(opranuzanms
CaMOCTOSITEIILHOH
paboTs! yqamuxcs,
cOOJIIOIeHIE TEXHUKH
0e30I1aCHOCTH 1
TMTHEHUY eCKHX
MIPaBHJI, CB3aHHBIX C
OCaHKOH U
opraHusauuen
pabouero mecta

27

28

Boaopox — 37eMEHT U IPOCTOE BEIIECTBO.

Haxoxnenue B mpupoje

DdusnuecKkue 1 XUMHIECKHE CBOWCTBA
Bozopoa. IIpuMeHenue Booposaa

Bbubnunoreka [IOK
https://m.edsoo.ru/ff0d4dd0

Bubmmoreka LIOK
https://m.edsoo.ru/ff0d4dd0

BOCIMTaHUE HHTEPECa
K y4EHHIO, K IIPOIECCY
TIO3HAHUS
BOCIMTaHUE HHTEpeca
K y4EHHIO, K IIPOIIECCY
MO3HaHUS

29

TloHsiTHE O KMCIIOTaX U COMSIX

Bbubauoreka [JOK
https://m.edsoo.ru/ff0d50d2

BOCITMTaHUE HHTEPECA
K YYCHHIO, K TIPOLIECCY
MO3HAHUSI

30

Crioco0Bb! oy4eHus BOZOpoa B
nabopaTtopuu

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

BOCIIMTaHUE HHTEPECA
K YYCHHIO, K TIPOLIECCY
MO3HAHUS

31

IIpaktudeckas padota Ne 4 mo reme
«[lomy4enue u cobnpanue BOIOpoaa,
HU3Yy4EHHUE ero CBOMCTBY

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d4f42

(dopmupoBanue
YMEHHMH U HaBBIKOB
OpTaHU3alUH
yJauMMucs cBoen
JIeSITeIbHOCTH
(opraHu3zanms
€aMOCTOSATEJIbHON



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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paboThI yyammxcs,
COOJII0IEHUE TEXHUKHU
06€30MMacHOCTH U
TMITMEHHYECKUX
l'lpaBI/I.]'l, CBSI3aHHBIX C
OCaHKOH 1
opra"u3anuen
pabouero mecta

BOCIIUTAaHUE UHTEPECA

39 M N 3 A Bubnuoreka [IOK
OJIIPHBIN 00BEM Ta30B. 3aKOH ABOIaapo K YYEHHIO, K IPOLIECC
P P https://m.edsoo.ru/ff0d542e i - K P Y
[O3HAHMS
Brruncnenns 00sEMa, KOJMYECTBA BEMIECTBA BOCITMTaHUE HHTEpeca
33 Bubimoreka [JOK
rasa o €ro U3BeCTHOMY KOJIMUECTBY BEILECTBA K YYECHHIO, K IIPOLIECC
N Y Y https://m.edsoo.ru/ff0d55a0 % » K TP v
Wi 00bEMY [TO3HAHMS
Brruncinenns 006EMOB ra3oB 0 ypaBHEHHIO BOCITUTaHHE UHTEPECA
34 6 "yp bubnmoreka [JOK P
€aKIIMU Ha OCHOBE 3aKOHA 00BEMHEIX K YYEHHIO, K IIPOLIECC
P . https://m.edsoo.ru/ff0d5708 ye p Y
OTHOIIEHHI Ta30B MO3HAHMS
BOCIIMTaHKHE HHTEPECA
35 @ . Bbubnunoreka [IOK P
HM3UYECKHE U XMMUYECKHE CBOMCTBA BObI K YYEHHIO, K TPOLIECC
https://m.edsoo.ru/ff0d587a - » KIp Y
MTO3HAHMS
BOCIIMTaHUE MHTEPECA
36 C “ I 6 Bbubnuoreka [IOK P
ocraB ocHOBaHMi. IToHsATHE 00 HHAMKATOPAX K YYEHHIO, K IPOLIECC
P https://m.edsoo.ru/ff0d59e2 i - K1p Y
[O3HAHUS
Bopa xak pactBoputens. Hacpimenabie u BOCIIMTAaHHE HHTEpEca
37 A p P M t Bubmmoreka [LIOK P
HEHACHIIIEHHEIE PacTBOPEL. MaccoBast JoJIst K YYCHHIO, K IIPOIIECC
P P A https://m.edsoo.ru/ff0d5b40 i - 1P Y
BEII[ECTBA B PACTBOPE MTO3HAHUS
(dopmupoBaHue
YMEHUH U HABBIKOB
OpraHu3anuu
yUYaIIMMHUCS CBOCH
JIEATENLHOCTH
IpakTuueckas pabota Ne 5 mo reme
38 I . . Bbubnunoreka [IOK (opranuzanus
«IIpUroToBIeHHE PACTBOPOB C ONPEAETEHHOM .
p P P P https://m.edsoo.ru/ff0d5eba CaMOCTOSATENILHOM

MaccOBOH J10JIel paCTBOPEHHOIO BEIIECTBA»

paboThI yyamuxcs,
COOIIIOIeHNE TEXHUKHU
0e30MacHOCTH U
TUTHEHHYECKUX
MPaBUJI, CBS3aHHBIX C



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d5eba

OCaHKON 1
opranuzanuen
pabouero mecta

KonTponsnas pabora Ne2 no teme «Kucmopon.

Bubmmoreka LIOK

(dopmupoBaHue
YMEHHUH U HaBBIKOB
OpraHu3alux
yUaIIuMHUCs CBOEH
JIeATeTbHOCTH
(opranuzanms
CaMOCTOSITEIILHOH

39 a00ThI YJaIIUXCS
Bozxopon. Boxa» https://m.edsoo.ru/ff0d6342 P yaam ’
COOJTIOZICHUE TEXHUKH
06e30aCHOCTH U
THTHEHHY ECKUX
MPaBUII, CBSI3aHHBIX C
OCaHKOH 1
opraHusauuen
pabouero mecta
BOCITUTaHUE HHTEpECca
40 OKCHIBL: COCTaB, KIIacCH(UKANNS, Bbubnunoreka [IOK p
K YYCHHIO, K IIPOIIecC
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e v » K apouecey
MTO3HAHUSA
Iony4eHne u XUMHUYECKHE CBOWCTBA BOCITUTaHUE UHTEpEca
a1 e o Bubmmoreka LIOK P
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX K YYCHHIO, K IIPOIIecC
’ P https://m.edsoo.ru/ff0d664e v » K ripotiecty
OKCHJIOB TTO3HAHUS
BOCITUTAHUE UHTEpEca
42 OCHOBaHWUSI: COCTaB, KJIacCH(pUKAIHS, Bbubnuoreka [IOK P
K YYCHHIO, K IPOIIeCC
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca % » K ipotiecey
MTO3HAHHUS
BOCITUTaHUE UHTEpEca
43 [lonyuenue u xuMu4eckue cBolcTBa bubmoteka [JOK P
. K YYCHHIO, K ITPOIIECC
OCHOBaHHI https://m.edsoo.ru/ff0d67ca 1 pofiecey
MO3HAHUA
BOCITUTaHHE HHTEpECca
m Kucnotsr: cocras, knaccudukanms, Bbubnunoreka [IOK p
K YYCHHIO, K IIPOIIecC
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee? - » K 1P Y
TTO3HAHUSA
BOCITUTaHUE HHTEpECca
45 I . Bbubnuoreka [IOK P
ONTy4eHHE U XUMHIECKHE CBOMCTBA KHCIIOT K YYEHHIO, K IIPOIIecC
v https://m.edsoo.ru/ffOdfee? - » K1p Y
MTO3HAHUS
6 Comu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI Bubmmoreka [JOK BOCIIUTaHHE UHTEpECa

NOJy4€HUA, XUMHUYCCKUEC CBOMCTBa

https://m.edso0.ru/00ad9474

K YYCHHIO, K TIPOLECCY



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

IIO3HAHUA

47

IIpaktudeckas padota Ne 6. Penmenne
9KCIIEpHMEHTANBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KTaCChl HEOPTaHUIECKUX
COEIUHEHUI»

Bbubnunoreka [IOK
https://m.edsoo.ru/00ad9b7c

(dopmupoBaHue
YMEHHUH U HaBBIKOB
OpraHu3anuu
y4auMucs cBoei
NeSATeNbHOCTH
(opranuzanus
€CaMOCTOATEIbHON
paboThI yyamuxcs,
COOJIFOICHIE TEXHUKH
0e30IacHOCTH U
THTUCHUYECKIX
MIPaBHJI, CBSI3AHHBIX C
OCaHKOH U
opraHuzanuen
pabouero mecra

48

T'enernueckas cBs3b MEXAY KiIacCaMu
HEOPTaHUYCCKUX COCIUHCHHUI

Bubmmorexa [JOK
https://m.edso0.ru/00ad9a50

BOCIIUTaHUE HHTEpeca
K YYCHHIO, K TIpoLeccy
MIO3HAHUS

49

O06001IEHNE U CHCTEMATH3AIUs 3HAHUIA

bubnmoreka [JOK
https://m.edso0.ru/00ad9ch2

(dopmupoBanue
YMEHHH 1 HaBBIKOB
OpraHM3anuu
yJaluMMHucs CBOen
JIeSITEITBHOCTH
(opraHusarus
CaMOCTOSATEIbHON
paboTh! yqamuxcs,
cO0JII0ZICHNE TEXHUKH
6e30I1acHOCTH U
THTHEHIY €CKUX
MIPaBUII, CBSI3aHHBIX C
OCaHKOH 1
opranuzanuen
pabouero mecta

50

Konrtponbshas pabora Ne3 mo teme "OCHOBHBIE
KJIACChl HEOPTraHUYECKUX COCTUHEHUN"

Bubaroreka [IOK
https://m.edsoo.ru/00ad9ela

(dopmupoBaHue
YMEHHI 1 HaBBIKOB
OpraHu3anuu
y4auMucs cBoe
JIEATENLHOCTH



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

(opraHu3zarnms
CaMOCTOSTEIILHOM
paboTh! yyammxcs,
COOJII0IEHUE TEXHUKHU
6€30MacHOCTH U
TUTHEHHY €CKUX
MPaBHJI, CBI3aHHBIX C
OCaHKOH 1
opraHu3anuen
pabouero mecra

HepBLIB IIOIIBITKHU Knaccmbnxam/m

Bubaroreka [IOK

BOCIIUTAaHNE UHTEPECA

51 XHMHUYECKUX 3JIeMeHTOB. [ToHsATHE 0 Tpymax K YYEHHIO, K TPOIIeCC
pyn https://m.edsoo.ru/00ad9ffa % - KIP 7
CXOJIHBIX 3JIEMCHTOB [TO3HAHHUS
Ilepuoanueckuii 3akon u [lepuoauueckas BOCIIMTaHHE HHTEpECa
52 PHOA pHOL u bubmmoreka [JOK P
cUCTEMa XUMUYECKHX dieMenToB [I. U. K YYEHHIO, K TPOIIECC
https://m.edsoo.ru/00ada52c e P Y
Menneneera TTO3HAHMS
BOCIIMTaHHE HHTEpECa
53 H Bubmmorexa [JOK P
epHOIBI T1B1, TTOIPYIIIIbI K YYEHHIO, K TPOLIECC
P » TPYIIEL, Py https://m.edsoo.ru/00ada52c i - K 1P 7
MTO3HAHMS
BOCIIMTaHUE MHTEPECA
54 Crpoenue aToMoB. COCTaB aTOMHBIX SI€EP. Bubmmoreka LIOK P
K YYEHHIO, K IPOLIECC
HW30Tomnst https://m.edsoo.ru/00ada342 i - K1p Y
[TO3HAHMS
CTpoeHue JIEKTPOHHEBIX 000J0YEK aTOMOB BOCIIMTaHUE MHTEPECA
55 P 1 p B Lu Bubmmoreka LIOK P
snemenToB Ilepuonnueckoii cucremsr 1. W. K YYEHHIO, K IPOLIECC
PHOA https://m.edsoo.ru/00adaébc i - P Y
MenneneeBa MTO3HAHHUS
XapakTepucTHKa XUMHYECKOT0 3JIEMEHTa 10 BOCIIMTaHHE MHTEpEca
56 P P I N 1 Bbubauoreka [IOK P
ero nonoxenuio B [lepuonnyeckoii cucreme /. K YYEHHIO, K TPOIIeCC
P https://m.edsoo.ru/00adag824 v - K p 4
. Menpneneera TTO3HAHUSI
3nauenue [lepnoauueckoro 3aKkoHa Jyis BOCIMTaHHE HHTEpECa
57 PHOA Lu . bubnurorexa [IOK P
a3BUTHS HayKu ¥ rpakTuku. [1. U. K YYEHHIO, K TPOLIECC
P Ve N P N https://m.edsoo.ru/00ada96e v P Y
MenneneeB — y4EHBIIL, MeAror U rpakiaHuH [TO3HAHUS
BOCIIMTaHUE HHTEPECA
58 DJEeKTPOOTPULIATEIEHOCTh ATOMOB Bubanorexa IIOK . o I;cc
K YYEHHIO, K IPOLI
XHMHYECKUX DIICMEHTOB https://m.edsoo.ru/00adaab8 . » K 1P Y
[TO3HAHMS
BOCIIMTaHUE MHTEPECA
59 Honna ecKasi CBsI3 bubmorexa LIOK E€HUIO 0 pecc
HHasi XUMUYECKast CBA3b K YY4EHHIO, K IPOII
https://m.edsoo.ru/00adac34 v - K1p Y
MO3HAHUS
60 KoBanentHas nosispHas XUMHYECKas CBSI3b Bubmmorexa LIOK BOCIIMTaHUE MHTEpECa



https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00adaab8

K YYCHHIO, K TIPOLECCY
MTO3HAHUSI

61

KoBasieHTHas HEMOoJIApHasA XUMHUYECKas CBA3b

Bbubaroreka [IOK
https://m.edsoo.ru/00adaab9

BOCITMTaHUE HHTEpECca
K YYCHHIO, K TIPOLIECCY
IIO3HAHUA

62

CTeneHb OKUCICHUS

bubnunoreka [IOK
https://m.edso0.ru/00adae28

BOCIHTaHHE HHTEpeca
K y4EHHUIO, K TIPOIIecCy
MO3HAHUS

63

OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHEBIE peakun

Bbubnunoreka [IOK
https://m.eds00.ru/00adb076

BOCIMTaHUE HHTEPECA
K y4EHHIO, K TPOIIECCY
MIO3HAHUS

64

OKUCIIUTENN U BOCCTAHOBUTEIH

Bubaroreka [IOK
https://m.edso0.ru/00adb076

BOCIIMTaHUE HHTEpeca
K YYCHHIO, K IIPOLECCY
MTO3HAHUSI

65

Kontponshas pabora Ne4 mo teme «Ctpoenue
aroMa. XMMHYECKast CBA3b»

Bbubnuoreka [IOK
https://m.edsoo.ru/00adb486

(dopmupoBaHHe
YMEHUH U HABBIKOB
OpraHu3anuu
y4aumMucs cBoei
JIESITeTIbHOCTH
(opranuzanus
€CaMOCTOATEIbHON
paboThI yyamuxcs,
COOJTIOZICHNE TEXHUKH
0e30MacHOCTH U
THTHCHIY CCKUX
MPaBUJI, CBS3aHHBIX C
OCaHKOH 1
opraHuzanuen
pabouero mecta

66

PesepeHEIit ypok. O600IIEHNE U
CHCTEMAaTH3aIHs 3HAHUH

Bbubnuoreka [IOK
https://m.edsoo.ru/00adb33c

(dopmupoBanue
YMEHMH 1 HaBBIKOB
OpraHu3anuu
yJauMMucs cBoen

e TebHOCTH
(opraHu3zanms
CaMOCTOSATEIbHON
paboTs! yqamuxcs,
COOJIFOIeHNE TEXHUKH
0€30MacHOCTH U



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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THTHCHIY CCKUX
MIPaBUII, CBSI3aHHBIX C
OCaHKOH U
opranuzanuen
pabouero mecta

PesepBHbIil ypok. O6001ICHUE U

67 .
CUCTEMaTU3allWs 3SHAHUN

PesepBHEIit ypok. O6001IeHNE U
cHCTeMaTH3aIrs 3HaHUH

68

Bubaroreka [IOK

https://m.edsoo.ru/00ad9ch2

bubnunoreka [IOK
https://m.edsoo.ru/ff0d61c6

(dopmupoBaHue
YMEHHUI U HaBBIKOB
OpraHM3alun
YyJaluMMucs CBOen
JIEATEIBHOCTH
(opranu3zanms
CaMOCTOSTEJIbHON
paboTs! yqamuxcs,
COOJIFOIeHNE TEXHUKH
6e30I1acHOCTH U
TUTHEHNY EeCKUX
IIpaBUJI, CBSI3aHHBIX C
OCaHKOH 1
opraHu3anuen
pabouero mecta

(dopmupoBanue
YMEHHH U HaBBIKOB
OpraHu3auu
y4aluMHucs CBOEH
JIESITeTIbHOCTH
(opranmzanus
€aMOCTOATEIbHON
paboTh! ydammxcs,
CO0JTIOZICHNE TEXHUKH
0e30IacHOCTH U
TMTHEHUYECKUX
MIPABHJI, CBA3AHHBIX C
OCaHKOH 1
opranuzanuen
pabouero mecta

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIACC

KoauuecTBo yacoB

No Jata JIeKTPOHHBIE HHDPOBBIE | Peanuianus
B Tema ypoka KOHTPOJIbHBI MpakTuyeckn o0pa3oBaTeJibHbIE
W yp Beero OHTPOJI e pa ecKHe e — P BOCIIMTATEIHHOIO
padoThI padoThI pecypcenl TOTEHIHAJIA TeMbI
(dbopma)
Iepuonmueckuii 3akoH. [lepnoanyeckas BOCIIMTaHHE HHTEpeca K
1 P P v 1 0 0 Bubmmoreka [JOK P
crcTeMa XUMHYECKHX dieMeHToB J[. 1. €HUIO, K TIPOLIeCcC
https://m.edsoo.ru/00adb59e i P Y
Menneneena HO3HaHUA
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB BOCIIUTaHUE UHTEpEca K
2 P . 1 0 0 Bubanorexa [IOK P
XUMHYECKHX JJIEMEHTOB MEPBBIX TPEX SHHIO, K TPOLIECC
PBHX TP https://m.edsoo.ru/00adb6b6 i P Y
MePHOI0B MO3HAHUS
BOCIIMTaHHE HHTEPEca K
Knaccuduxanus 1 HOMEHKIaTypa Bubmmorexa LIOK P
3 1 0 0 YUYEHHIO, K IPOLecCy
HEOPraHWYIECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
MTO3HAHUSI
. BOCIIMTaHHE HHTEPEca K
4 Buap! XuMA9ecKo CBSI3M U THUTIBI 1 0 0 Bubmoreka LIOK P
. €HHIO, K TIPOIIECC
KPHCTANINIECKHUX PEETOK https://m.edsoo.ru/00adbac6 v - K rpotieecy
TIO3HAHUS
(dopmupoBaHue
YMEHUH U HAaBBIKOB
OpraHu3aluu
yUalIMMHUCS CBOCH
NIeSATebHOCTH
(opranuzanus
Kontponshas padora Nel mo teme CaMOCTOSTENEHON
5 «[loBropeHue u yriryoieHne 3HaHUH 1 1 0 PHO paboThI yyamuxcs,
OCHOBHBIX pa3esioB Kypca 8 kiacca» COOJIFOICHIE TEXHUKH
0e30IacHOCTH U
THTUCHUYECKUX
IIPaBHJI, CBSI3aHHBIX C
OCaHKOH U
opraHuzanuen
pabouero mecra
. BOCIIMTaHHE HHTEpeca K
6 Kraccugukarys XUMHYSCKUX PEaKLHii 110 1 0 0 Bubanorexa [IOK P
€HUIO, K TPOLIECC
Pa3IHYHBIM PH3HAKAM https://m.edsoo.ru/00adbcb0 i P Y
MO3HAHUS
7 [ToHsATHE O CKOPOCTH XUMHYECKOM 1 0 0 bubnnorexa [JOK BOCIIMTaHHE HHTEpEca K
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peaKkuuu. TloHsiTHE O TOMOTEHHBIX U
TETEPOTrCHHBLIX PEAKIUAX

https://m.edsoo.ru/00adbe9a

YUCHHIO, K IPOLIECCy
MTO3HAHUSI

[TonsTe 0 XMMUYECKOM PaBHOBECHH.
DakTophl, BIUAIONIUE HA CKOPOCTh

Bbubaroreka [IOK

BOCITMTaHUE MHTEPECa K
YYCHHUIO, K HPOLIECCY

8 .
XMMHYECKON PEAKIIUH U MOJIOKEHUE https://m.edsoo.ru/00adc28c [IO3HAHUS
XHUMHYECKOTO PAaBHOBECHSI
BOCIIMTaHUE HHTEPECA K
9 OKHCIUTEIbHO-BOCCTAHOBUTENILHBIC bubnunoreka [IOK P
€HHIO, K IPOILIECC
peaxkuuu https://m.edsoo.ru/00adcade 4 » K porecey
[TO3HAHUS
Teopus 3aeKTpOIUTHYECKOM BOCIHTaHHE HHTEpEca K
10 P P C 6 Bbubaunoreka [IOK P
ncconuanuy. CunbHbIE U cIa0ble €HHIO, K IPOLIECC
A Hat https://m.edsoo.ru/00adcd68 ¥ > Kmponeccy
AIIEKTPOIUTHL TTO3HAHHUS
BOCIIMTAaHUE UHTEpeca K
1 W . Bubnroreka [IOK p
OHHBIC YPaBHEHUS peaKuii EHHIO, K TPOoLIecC
P peaitt https://m.edsoo.ru/00add448 i » K TIpofecey
MTO3HAHHUS
XUMHUYECKHE CBOMCTBA KUCIIOT U BOCIIMTaHUE HHTEpEca K
12 . i o6 Bubanoreka [IOK P
OCHOBaAHHI B CBETE MPEACTABICHUI O €HHIO, K MPOLIeCC
Mpe https://m.edso0.ru/00add5ds | ¥ > K poteeey
JNIEKTPOTUTUICCKON THCCOIHAIIH MO3HAHUS
XuMHYeCcKre CBOMCTBA Cojiei B CBETE BOCIIUTaHUE MHTEPECA K
13 i o6 . bubmmoreka [JOK P
MPEACTaBIIEHHI 00 3JIEKTPOTMTHIECKOM €HHIO, K MPOILIECC
pei P https://m.edsoo.ru/00add8b2 i pouecey
JIUCCOLHALIMN MO3HAHUS
BOCIIMTaHUE HHTEpECA K
14 I . Bbubnunoreka [IOK P
OHSITHE O TMJIPOJIH3E COJIEi €HHIO, K IPOLIECC
P https://m.edsoo.ru/00add9d4 i > K poneccy
[O3HAHUS
BOCIIMTaHUE HHTEpEca K
15 0606 . Bbubamnoreka [IOK P
OOIIIEHNE ¥ CUCTEMATH3al[Usl 3SHAHWH €HHIO, K IPOLIECC
B H https://m.edsoo.ru/00addd12 v > K rponecey
MO3HAHHUS
(dopmupoBaHue
YMEHUI U HaBBIKOB
OpraHu3anuu
yUYalIMMHUCs CBOCH
JIEATENLHOCTH
[Ipaktuueckas padota Ne 1. «Pemienue Bubanorexa [JOK
16 (opranu3zanus
9KCIIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa N
CaMOCTOSTEIBHON

paboThl yyammxcs,
COOIIIOIeHNE TEXHUKHU
0€30I1aCHOCTH U
TUTHEHNYECKUX
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[PaBUII, CBS3aHHBIX C
OCaHKOH 1
opranuzanuen
pabouero mecra

17

18

KontponsHas pabora Ne2 mo teme
«NEeKTPOIUTHYECKAsK UCCOLHALIMS.
XUMHYECKUE PEaKIUH B PacTBOPax»

OO6mas XxapaKkTepuCTHKa TaJJOTeHOB.
XuMudeckre cBOMCTBa Ha IIPHMepe XJopa

Bubmmoreka LIOK
https://m.edsoo.ru/00addecO

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

(bopmupoBaHue
YMEHHUI U HaBBIKOB
OpraHM3alux
YyJalMMucs CBOen
JIEATEIBHOCTH
(opraHu3zanms
CaMOCTOSITENbHOM
paboTs! yqammxcs,
cOoOJIIOIeHIE TEXHUKH
6e30I1acHOCTH U
TUTHEHNYECKUX
IIpaBUJI, CBSI3aHHBIX C
OCaHKOMH U
opraHu3auuein
pabouero mecta
BOCIIUTaHUE HHTEPEca K
YUEHHIO, K IPOLIecCy
MIO3HAHUS

19

Xnoposopopox. ConstHast KHCIIOTa,
XUMUYECKUE CBOUCTBA, MOIy4CHUE,
MIpUMEHEHHE

Bubnroreka [IOK
https://m.edsoo.ru/00ade104

BOCITMTaHUE MHTEPEca K
YUEHHIO, K IPOLIECCy
MO3HAHUSI

20

[Ipakrudeckas padora Ne 2 mo reme
«ITonydyeHune consIHON KUCIOTHI, H3yUYeHUE
€€ CBOUCTBY

Bubnunoreka [IOK
https://m.edsoo.ru/00ade348

(dopmupoBanue
YMEHHI ¥ HAaBBIKOB
OpraHu3anuu
yUaIuMHUCs CBOEH
NIeSTeNbHOCTH
(opranu3zanus
€caMOCTOATENbHON
paboTHI yyammxcs,
COOJTIOZICHUE TEXHUKH
0e30IacCHOCTH U
THTHECHIY CCKUX
MPaBUII, CBSA3aHHBIX C
OCaHKOH U
opraHu3anuen



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

pabouero mecta

Beraucnenus mo YpaBHCHUAM XUMHUYECKUX

BOCIIUTAaHUE UHTEPECA K

21 . Bru6mmorexa IIOK
€aKIMi, eCIIM OJNH U3 PEarcHTOB JIaH B €HUIO0, K TIPOIIecC
P ’ A p https://m.edso0.ru/00adeagg | ¥ oo K HPOLECEY
N30bITKE MIO3HAHUS
BOCIIMTAHUEC HHTEPECA K
29 OO0m1as xapakTepucTuka 3jaeMeHToB VIA- bubnmnoreka [IOK P
€HUIO, K TPOLIeCC
TPYIIIIBI https://m.edsoo.ru/00ade64a i potiecey
MO3HAHUS
AIIOTpONHBIE MOAU(DUKAIIUY CEPHI. BOCIMTaHHE HHTEpeca K
23 - P ¢ . p . Bbubnunoreka [IOK P
aXO0XJICHUE CEPhI U €€ COeTNHEHMUI B €HUIO0, K TPOIIecC
A p f[ https://m.edsoo.ru/00ade64a i - Kmporeccy
npupoje. XMMHIECKre CBOHCTBA Cephl MO3HAHUS
BOCIIMTaHHUE HHTEpeca K
24 CepoBoaopo, CTpoeHHe, HU3UIECKHE H Brubmmorexa [JOK b
. €HUIO, K TIPOIIECcC
XMMHYECKHE CBOHCTBA https://m.edsoo.ru/00ade802 i - K porecey
MIO3HAHUS
Oxcunsl cepsl. CepHast KHCIIOTA. BOCIIMTaHHE HHTEpeca K
25 o AbL cep P ) Bubmoreka IJOK p
H3UYECKUE U XUMHIECKIE CBOHCTBA €HUIO, K TIPOIIeCcC
’ https://m.edsoo.ru/00adea28 v - K rpoteecy
IIpUMEHEHHE MIO3HAHUS
XUMHIYECKUE PEaKIUH, JISKAIINE B OCHOBE BOCIIMTaHHUE HHTEpeca K
IIPOMBIIUIEHHOTO crIoco0a MOoTydeHHs €HUIO, K TPOLIeCcC
26 P N X i Bubmmoreka [IOK i pofieccy
CEPHOM KHUCJIOThI. AUMHUYECCKOC IO3HAHUA
p N https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKPYKaromlei cpesibl
COETMHEHUSIMHU CEpPBI
BOCIMTaHHE HHTEpeca K
27 Berancnenue MaccoBoi 1oJM BeIXOAa Bbubmorexa LIOK b
€HUIO, K TPOIIECcC
MPOJYKTa PeaKiiu https://m.edsoo.ru/00adec8a e » K porecey
MIO3HAHUS
O06mrast XxapaKTepucTHKa 3JIeMeHTOB V A- BOCIIMTaHHUE HHTEpeca K
28 rpynnsl. A30T, pacpocTpaHeHue B Bubmoreka LIOK Y4EHUIO, K IIpoIieccy
npupoze, GU3HIecKie 1 XUMUIECKHe https://m.edsoo.ru/00adeea6 TIO3HAHUS
CBOHCTBA
BOCIMTaHHUE HHTEpeca K
29 AMMHUaK, ero GQU3HIECKUe 1 XUMHIECKHE Bubmmorexa [JOK p
. €HUIO, K TIPOIIecC
CBOICTBA, MOTyYCHUE U IPUMEHEHNE https://m.edsoo.ru/00adf004 A » K 1P o
TIO3HAHUS
(dopmupoBaHue
YMEHHUI U HaBBIKOB
IpakTrdeckas pabota Ne 3 o Teme OpraHu3alux
P P Bubmmorexa [JOK P .
30 «[Tomy4yenne aMmuaKa, H3y4eHue ero YYaLIMMHCS CBOCH

CBOMCTB»

https://m.edso0.ru/00adf180

JIEATEILHOCTH
(opraHu3zamms
CaMOCTOSITENbHOM
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

paboThI yyammxcs,
COOJIF0IEHUE TEXHUKHU
06€30MMacHOCTH U
TMITMEHHYECKUX
HpaBI/IH, CBSI3aHHBIX C
OCaHKOHN 1
opraHu3anuen
pabouero mecta

A3OTHas KUCIIOTa, ¢ GU3NUECKHE U

Bubnuoreka [IOK

BOCIIUTAaHUE UHTEPECA K

31 N €HUIO0, K IIPOLECC
XAMHUYECKHAE CBOMCTBA https://m.edso0.ru/00adf306 v A 11p y
[O3HAHUS
Hcnons3oBaHNE HUTPATOB U COJICH BOCITUTaHUE UHTEpEca K
32 aMMOHUS B KQ4€CTBE MUHEPAIbHBIX Bubaroreka [IOK Y4EHHIO, K IIpoLieCCy
yno0penuii. XuMUUECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518 [O3HAHUSI
OKPYKAFOIIECH CPEeIbl COSAUHEHUIMH a30Ta
dochop. Okcun dpochopa (V) u BOCITUTaHHE UHTEpECca K
33 o (g) P Ab d)q)p M) bubnmoreka [JOK P
ocopHast KUCI0Ta, PU3HUECKUE U €HHIO, K MPOILIECC
P N https://m.edsoo.ru/00adf68a ¥4 poueecy
XHUMHYECKHE CBOWCTBA, TONyICHHE MO3HAHMS
Hcnons3oBanue (HocdaToB B KAUECTBE BOCIIMTaHUE HHTEPECA K
34 ¢ 6 ¢ i3 Bbubnunoreka [IOK P
MUHEpPAIbHBIX YIOOpEeHH. 3arps3HeHue €HHIO, K IPOLIECC
p N yAOOP P https://m.edsoo.ru/00adfc20 i > K poneccy
MIPUPOAHOMN cpensl pocaramu TTO3HAHUSA
BOCIIMTaHUE HHTEpECcA K
35 VYriepoa, pacnpocTpaHeHHE B IPUPOE, Bbubaunoreka [IOK p
o €HHIO, K IIPOLIECC
(u3rUecKre 1 XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c ¥ » K poreccy
MO3HAHUS
OKcuibl yriiepoaa, uX GU3ndecKue u BOCITUTaHUE UHTEpEca K
36 XHMHYECKHE CBOICTBA. DKOJIOTHYCCKHE Bubauoreka [IOK Y4E€HHIO, K ITpoLecCcy
poGJIEMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe [O3HAHUS
yriiepona (1V)
BOCIMTaHUE HHTEpEca K
37 v . bubnmoreka [JOK p
roJibHast KHCJIOTa U €€ COoNn €HHIO, K MPOLIECC
https://m.edsoo.ru/00ae006¢ i P v
MTO3HAHUS
(bopmupoBaHue
YMEHHMH 1 HaBBIKOB
IIpakrrueckas pabora Ne 4 mo Teme OpraHu3aIuu
" P P Bubmmorexa [IOK P .
38 [Nonmydenne yriiekucaoro rasa. YUYaIIUMHCS CBOCH

KagecTBenHas peakuus Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e

IeATEeILHOCTH
(opraHu3zarnms
CaMOCTOSTEILHOI
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paboThI yyammxcs,
COOJIF0IEHUE TEXHUKHU
06€30MMacHOCTH U
TMITMEHHYECKUX
l'lpaBI/I.]'l, CBSI3aHHBIX C
OCaHKOHN 1
opraHu3anuen
pabouero mecta

39

INepBoHauansHBIE TOHATHS 00
OpPTaHNYECKUX BEHIECTBAX KaK O
COSMHEHMSX yTaepoaa

Bubmoreka LIOK
https://m.edsoo.ru/00ae054e

BOCIIUTAaHUE UHTEPECA K

YUYEHHIO, K IIpoLeccy
MIO3HAHUS

40

Kpewmnuii u ero coenuneHust

Bubaroreka [IOK
https://m.edsoo.ru/00ae080a

BOCIIUTAaHHUE UHTEPECA K

YUCHHIO, K IPOLIECCY
[O3HAHUSI

41

[Ipaktuaeckas padora Ne 5. Pemenne
IKCIIEPUMEHTAIBHBIX 3334 [0 TeMe
«Baxuelre HEMETaJIbI H UX
COCTUHCHUS

Bubmoreka LIOK
https://m.edso0.ru/00ae0bf2

(dopmupoBaHue
YMEHUH U HaBBIKOB
OpraHu3anuu
YyJalMMucs CBOeH
JIeATETbHOCTH
(opranu3zamnms
€aMOCTOATENbHON
paboTs! yqamuxcs,
COOIIOIeHIEe TEXHUKH
0e30I1aCHOCTH 1
THTUCHUYECKIX
MIPaBHJI, CBI3aHHBIX C
OCaHKOH U
opraHu3auuen
pabouero mecra

42

KonTponsHas padora Ne3 o teme
«BaxHeliye HeMeTaIbl U UX
COCIHECHUS»

Bubmoreka [IOK
https://m.edso00.ru/00ae0el8

(dopmupoBaHue
YMEHMH 1 HaBBIKOB
OpraHM3alun
y4dalluMHUCs CBOEH
JIeATeIbHOCTH
(opraHuzanms
CaMOCTOSTEIbHON
paboTh! yqammxcs,
cOOJII0ICHNE TEXHUKN
0e30IacHOCTH U



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

THTHCHIY CCKUX
MIPaBUII, CBSI3aHHBIX C
OCaHKOH U
opranuzanuen
pabouero mecta

OO0mas XxapakTepruCTUKa XUMUIECKUX
3JIEMEHTOB — METaJlIoB. MeTasmyeckast

BOCIUTaHUE HHTEPeca K
Y4EHHIO, K IpoLeccy

Bbubnunoreka [IOK
43 CBsI3b U METAJUTNYECKAs KPUCTAUTHIEeCKast [TO3HAHUS
. N https://m.edsoo.ru/00ae103e
pemérka. duznueckue cBONCTBa
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB. BOCIIMTaHUE HHTEpEca K
m 5 N . Bubaroreka [IOK P
JIEKTPOXUMUYECKUN PSIT HANPSHKCHHUH EHHIO, K TPOLIecC
P AL Harp https:/m.eds00.ru/00ae1156 | - K rpoteecy
METaJlJIOB MTO3HAHHUS
O6mme criocoOb! MOTyYeHUsI METaJUIOB. BOCIIMTaHHE HHTEpeca K
45 CrnnaBel. Beruncnenus no ypaBHeHUsM Bubmmorexa IJOK YYEHHUIO, K IIPOLIECCY
XMUMHYECKHX PEAKIUH, €CIIU OIUH U3 https://m.edsoo.ru/00ael1156 [O3HAHUS
PEareHTOB COACPIKUT MPUMECH
BOCIIUTAHUEC UHTEPECA K
6 I Bbubnunoreka [IOK P
OHSITHE O KOPPO3HH METAIIJIOB €HHIO, K IPOLIECC
PP https://m.edsoo.ru/00ae1278 e - K 1P v
MO3HAHMS
BOCIIMTaHUE HHTEpECca K
47 1y Bbubaunoreka [IOK p
€JI0YHBIE METAJIIBI €HHIO, K IPOLIECC
https://m.edsoo.ru/00ael4b2 ri - K 1P Y
[TO3HAHMS
BOCIIMTaHUE HHTEPECA K
48 0 Bubauoreka [IOK P
KCHJIbI U TUAPOKCHIBI HATPHS U KaJIUs EHHIO, K TPOoLIecC
A P P https://m.edsoo.ru/00ael4b2 v > K TIpotecey
MO3HAHHUS
. BOCIIMTAaHUE UHTEpeca K
49 IllemouHO3eMeENbHBIE METAITBI — KATbIIAN Bubnroreka [IOK p
N €HHIO, K MPOILIecC
¥ MarHui https://m.edsoo.ru/00ael5e8 e » K IP Y
MO3HAHHUS
BOCIMTaHUE HHTEpEca K
50 B . Bubmmorexa [JOK P
OKHEUIINE COSTUHEHHS KaIbIUs €HHIO, K IPOLIECC
https://m.edsoo.ru/00ael5e8 i P v
MTO3HAHUS
BOCMUTaHWeE UHTepeca
51 O0o0011IeHNEe U CUCTEMAaTH3aIIMs 3HAHUI K YY4EHUIO, K NpoLeccy
no3HaHuA
59 XK€cTrocTh BOBI U CITOCOOBI €€ Bubmoreka LIOK BOCITUTaHUE HHTEpECa K

YCTpaHeHHs.

https://m.eds00.ru/00ae1886

YYEHHIO, K IPOLIECCy
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IIO3HAHUA

53

[pakrudeckas padora Ne 6 o Teme
"X€cTKOoCTh BOABI M METOBI €€
ycrpaneHus"

Bbubnunoreka [IOK
https://m.edsoo0.ru/00aelae8

(dopmupoBaHHe
YMEHUH 1 HaBBIKOB
OpraHu3aluu
y4auMucs cBoe
JIeATENLHOCTH
(opranuzanus
€aMOCTOATENIbHON
paboThI yyamuxcs,
COOJIIO/ICHIE TEXHUKH
0e30IacHOCTH U
THTUCHUY ECKIX
IIPaBHJI, CBSI3aHHBIX C
OCaHKOH U
opraHuzanuen
pabouero mecra

54

AMOMHHMI

Bubimorexa [JOK
https://m.edsoo.ru/00aelc64

BOCIIUTaHNE HHTEPeca K
Y4EHHIO, K IpoLeccy
MIO3HAHUS

55

56

AMpoTepHBIE CBOWCTBA OKCHIA U
TH/IPOKCHIA

Kenezo

Bbubnunoreka [IOK
https://m.edsoo.ru/00aelc64

Bubmmoreka LIOK
https://m.edso0.ru/00ae1d86

BOCIIMTaHHE HHTEPEca K
YUEHHIO, K IIPOLecCy
TIO3HAHUS

BOCIIMTaHHNE HHTEpeca K
YUEHHIO, K IIpoIeccy
TIO3HAHUS

57

Oxcupl, THAPOKCUIBI U conu xkenesa (11)
u xenesa (111)

Bubnroreka [IOK
https://m.edso00.ru/00ae35e6

BOCITMTaHHE MHTEPECA K
YUEHHIO, K IPOLIECCy
MO3HAHUSI

58

O0001eHre U CUCTEMATH3AINs 3HAHUI

dopmupoBaHue
YMEHWI 1 HAaBbIKOB
opraHusauum
yyalmmmcs ceoem
LeATenbHOCTU
(opraHusauma
CaMOCTOATE/IbHOM
paboTbl yyawmxcs,
cobntopeHne TeXHUKN
6e30mnacHoOCTU 1



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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TMIMEHNYECKMX
NpaBu, CBA3AHHbIX C
OCaHKOM K
opraHusaumen
paboyero mecTa

59

60

IMpakTryeckas pabora Ne 7. Pemenne
9KCIIEPUMEHTAIBHBIX 33124 I10 TeME
«BaskHeHIIIHe METaJLTBI U UX COSIHHECHHS

Beraucnenus mo ypaBHEHHSIM XUMHIECKIX
peaxIui, eciIy OANH U3 peareHTOB JIaH B
H30BITKE WIN COLEPIKUT IIPUMECH.
Brruucnenus MaccoBoi 10JIM BBIXOA
MIPOJYKTa peaKIuu

Bubanoreka [IOK
https://m.edsoo.ru/00ae3de8

Bubmoreka LIOK
https://m.eds00.ru/00ae1750

(dopmupoBaHue
YMEHHUI U HaBBIKOB
OpraHM3alux
YyJaluMMucs CBOer
JIEATEIBHOCTH
(opraHu3zanms
CaMOCTOSTEIbHON
paboTs! yqammxcs,
coOJIFOIeHNe TEXHUKH
6€30I1acHOCTH U
TUTHEHNY €CKUX
IpaBUII, CBSI3aHHBIX C
OCaHKOW 1
opraHu3anuen
pabouero mecta

BOCIIMTaHHNE HHTEpeca K
YUEHHIO, K IIpoIeccy
MO3HaHUSA

61

O00011IeHNEe U CHCTEMATH3aIMs 3HAHUI

dbopmupoBaHue
YMEHUI U HaBbIKOB
opraHM3aumu
yyalmmmca ceoem
OeaTeNbHOCTU
(opranusauums
CaMOCTOATENbHOM
paboTbl yyaLmxcsa,
cobntogeHne TeXHUKK
6esonacHoCTU U
TMIMEHNYECKMX
npaBw, CBA3AHHBIX C
OCaHKOM K



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

opraHusaumen
pabouero mecta

62

KonTponsHas padora Ne4 o teme
«BaxxHeliue MeTauIbl U UX COCAUHEHUN»

dbopmupoBaHue
YMEHUI U HaBbIKOB
opraHusauum
yyalmmmcs ceoem
LeATeNbHOCTU
(opraHusauua
CaMOCTOATE/IbHOM
paboTbl yyalumxcsa,
cobntopeHne TeXHUKN
6€e30MacHOCTU 1
TUrMEeHNYECKNX
npasu, CBA3AHHbIX C
OCaHKOM K
opraHusaumen
paboyero mecta

63

BeIJ.IeCTBa 1 MaTcpualibl B HOBCCZ[HCBHOﬁ
JKM3HU Y€JIOBEKa

Bbubaroreka [IOK
https://m.edso0.ru/00ae3f50

BOCIIMTaHHE MHTEPECA K
YYEHHIO, K TIPOLIECCY
IIO3HAHUA

64

XuMH4ecKoe 3arpsi3HeHNe OKpYyKaroei
cpensl

Bubnuoreka [IOK
https://m.edso0.ru/00ae4270

BOCIIMTAaHUE UHTEPECA K
Y4EHHIO, K IpoLeccy
MIO3HAHUS

65

Ponb XUMUM B PEIICHUH SKOJIOTHYECKHUX
mpodaeM

Bbubnunoreka [IOK
https://m.eds00.ru/00ae4270

BOCIMTaHHE HHTEpeca K
YUYEHHIO, K IIPOLeccy
MIO3HAHUS

66

Pe3sepBHbIii ypok. O600IIEHHE U
CcHUCTeMaTHU3alusl 3HaAaHUH

bubnmoreka [JOK
https://m.edso0.ru/00ae0d0a

(dopmupoBanue
YMEHHH U HaBBIKOB
OpraHu3anuu
Y4aluMMHCs CBOEH
NIeITeNbHOCTH
(opranusarus
€CaMOCTOATEIbHON
paboTh! ydamumxcs,
CO0JII0ZICHNE TEXHUKH
0e30IacHOCTH U
TMTHEHUYECKUX
MPABHJI, CBA3AHHBIX C



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

OCaHKOH 1
opranuzanuen
pabouero mecta

67

Pe3epBHBIit ypok. O600IeHNE U
cHCTeMaTH3anust 3HaHUH

Bubmoreka LIOK

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

(dopmupoBanue
YMEHMH U HaBBIKOB
OpraHu3alux
yUaIIMMHUCs CBOEH
JIeATeTbHOCTH
(opranu3zanms
CaMOCTOSITEILHOM
paboTs! yqamuxcs,
cOoOJIIOIeHIE TEXHUKH
0e30I1aCHOCTH 1
TMTHEHUY eCKHX
MIPaBHJI, CBI3aHHBIX C
OCaHKOH U
opraHu3auuen
pabouero mecta

68

Pe3sepBHbIii ypok. O600IICHIE U
CHUCTeMaTHU3alusl 3HAaHUH

bubmmoreka [JOK

https://m.edso0.ru/00ad9ch2

(dopmupoBanue
YMEHHH 1 HaBBIKOB
OpraHM3anuu
YyJauMMHucs CBOer
JIeSITEITBHOCTH
(opraHu3zarnms
CaMOCTOSATEIbHON
paboTh! ydammxcs,
cO0JII0ICHNE TEXHUKH
6€30I1acHOCTH U
THTHEHHY €CKUX
MIPaBUII, CBS3aHHBIX C
OCaHKOH 1
opranu3anuen
pabouero mecta

OBIIEE KOJIMYECTBO YACOB IIO
ITPOT'PAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8-9 knacc/ I'abpuensa O.C., Ocrpoymon W.I'., Cnagkos C.A.,
AknmonepHoe obmrectBo «M3marenscTBo «IIpocBemieHne»

Beenure BapuanT

METOAUYECKHME MATEPHAJIbBI J1JIAA YYUTEJIA

https://rosuchebnik.ru/material/himiya-8-9-klassy-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog/rubr/? subject%5B0%5D=31






