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HNOACHUTEJBHASA 3AIIUCKA

Ha 6a3e nenrpa «Touka pocta» oOecrieunBaeTcs peanusaius 00pa3oBaTebHbBIX
IIPOrpaMM  €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HAIPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUM TpPeOOBaHMSIMHU 3aKOHOJATENIbCTBA B cdepe
oOpa3oBaHus U ¢ yu€rom pexkoMeHnanuii denepanbHoro omeparopa yueOHOrO
npeaMera «buoaorusy, «Xumus».

OO6pa3zoBaTenbHasl MporpaMMa TO3BOJSIET MHTETPHPOBATH pealu3yeMble 37eCh
MOJIXOJIBI, CTPYKTYPY M COIEp)KaHUE MPU OpTaHu3alud OOy4YeHHS XUMHH B 8-9
KJIaccax, BBICTPOCGHHOM Ha 0a3e J1r000ro 13 JOCTYIHBIX Y4eOHO-METOINYECKUX
koMrIuiekcoB (YMK).

Hcnonp3oBanne o0opyaoBaHus reHTpa «Touka pocTtay mpu peanu3anuu JaHHOU
OII no3BossieT co37aTh YCIOBUS:

* IS pacIIUPEHUs COJIepPKaHUs IIKOJIBHOIO 00pa30BaHUs;

* I TIOBBIIEGHWS  TO3HABATENILHONW  aKTUBHOCTU  OOydYaromuxcsi B
€CTECTBEHHO- HAyYHOU 00J1acTH;

* ISl pa3BUTHS JIMYHOCTU peOEHKa B MpoIlecce 00yUeHUsI XUMUH, €ro
crocoOHoOcTe, (OpMHUpPOBAHMS W YAOBJIETBOPEHHUS COLMAIBLHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEH;

* s paboThl C OAApPEHHBIMU IIKOJIbHUKAMU, OPTaHU3allMM WX PAa3BUTHUS B
pa3JIMUHBIX 00JacTAX 00pa30oBaTEILHON, TBOPUECKON JEATETLHOCTH.

[Ipumensis uudpoBble Ta0OpaTOPUM HA YPOKAX XUMHUHU, Y4alllMecs CMOTYT
BBITIOJTHUTh MHOKECTBO JTA0OPATOPHBIX PabOT M SKCHEPUMEHTOB MO MPOrpaMme
OCHOBHOM IIKOJIBI.

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepaabHOl padodeil mporpamMMbl
BOCIIUTAHUS U C YUETOM KOHLEMIINU MPENoAaBaHus y4eOHOro npeaMera «XuMus»
B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuu 1a€T TPEACTABICHUE O IIENIAX, OOIIEH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTAHABIIMBAET o0s3aTeNnbHOE  MNPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero o KiaccaM W CTPYKTYpPUPOBAaHHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XHMHUHU, ONPEIENAECT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKHU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU y4eOHOro TMpolecca, BO3PACTHBIX
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OCOOCHHOCTEH O0OydarolmuXcs, ONpEeAensieT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHON
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUsA, a TaKKe TPeOOBaHUN K
pe3ynbTaTam o0y4YeHHS XMMUHU Ha YPOBHE IeIei N3ydeHUs MPeAMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroMIerocss MO OCBOCHHUIO
y4e0HOTr0 Co/IepKaHusl.

3HaHWE XHUMHH CIIY)KHUT OCHOBOM JUisi (OPMHPOBAHUS MHPOBO33PECHHUS
00yJaromerocsi, ero MpeACTaBICHUH O MaTePHATbHOM €IWHCTBE MHUPA, BAKHYIO
poiib WrparoT (GopMUpPyEMbIe XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrud M 00 HSBONIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TrI00albHBIX
npo0JjieM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBON M SKOJIOTHYECKON O€30MacHOCTH, TPOOIIeM 3IpaBOOXPaHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTUS |
dbopMupOBaHUS KYIbTYphI IMYHOCTH, €€ 001Iel 1 (HYHKIIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
OoOy4YaromMxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIEIOBATEIbCKUX YMEHMH, HEOOXOIMMBIX Kak B
TTOBCEHEBHOM JKU3HU, TaK ¥ B TPO(PECCHOHATHLHOMN NEeITeTLHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
I[EJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI M YETIOBEKA, SABJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJaroIuXcs;

crocoOCcTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAyYHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOTHYECKOE
o0Opa3oBaHue 00y4aroIUXCsl.

JlanHble HampaBlieHHWs B OOYYEHMH XUMHHM OOECIEYHBAIOTCS CHEIU(PUKON
colepkaHus ~ y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISAETCS  TEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBl IMEPBOHAYAIBHBIX TMOHATHN XWUMHWH, OCHOB
HEOPraHMYECKOM XHMMHHM UM HEKOTOPbIX OTIENbHBIX 3HAUYMMBIX IOHSITHIM
OpPraHUYECKON XUMUHU.

CtpykTypa copepXaHUs MPOTrpaMMbl IO XUMUU C(hopMUpOoBaHa Ha OCHOBE
CHUCTEeMHOTO Tonxofa kK e€¢ m3ydeHuro. ComeprkaHHe CKIAIbIBACTCA U3 CHUCTEMBI
MOHSTHI O XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI MIOHITHI O XUMUYECKOM
peakiuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbl IO MPHUHIIUITY
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NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKHMX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona JI. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YUYEHUS O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

— TMpeacTaBleHUl 00 3IIEKTPOJUTHYECKONW JAMCCOLMAIlMM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS pacCMaTPUBAIOTCA HA OCHOBE HSMIIMPUYECKU
HOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHA K Jpyromy, BBINOJHAS (PYHKUUMU OOBSCHEHHUS W NIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEW MPAKTUYECKOIO0 MPUMEHEHUS U TOJyUEHHUs
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYET  (hOPMHPOBAHHUIO
IIPEACTABIECHNAS O XUMHYECKON COCTABIAIONIEH HAYyYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4HOMY 3HAaHUIO H
METOJlaM TO3HaHUS B Hayke. V3yueHue XUMUU IMPOUCXOAUT C IPHUBJICUYECHHUEM
3HaHUW W3 paHee H3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buomorus. 5-7 xinacce» u «dusuka. 7 Kaace».

[Ipy wu3ydyeHUHM XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XUMHYECKON HayKH Kak 0O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro npeamMera COCTOMT B (POPMUPOBAHMU CHUCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATUNA, 3aKOHOB U TEOPETUYECKUX IMOTOKEHUH,
JOCTYMHBIX O00OOLIEHUI MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKH, B
OpUOOIIEHNH K Hay4YHBIM METOJaM T[IO3HAHUS TMpPH HM3YUYCHUU BEUIECTB U
XUMHUYECKUX peakiuil, B (()OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHM B Y4YeOHO-IIO3HABATENbHOM M y4eOHO-UCCIIEeI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHMM MpaBUJ OE€30MacHOrO OOpalleHus C BELIeCTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydeHuu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKue ENH, KaK:

— (opMupoBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMUHOCTH, TOTOBOM K
CcaMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY NPUHATHIO PELIEHUH,
CIIOCOOHOM aJIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HamnpaBJICHHOCTh OOy4YeHHMs] Ha CHCTEeMAaTHMYecKoe MpuoOIIeHue
o0y4JarommMxcss K CamMOCTOSATEIbHON MO3HABATEIBbHOM JEATEIbHOCTH, HAay4YHbBIM
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MeToAaM IMO3HaHUus, (POPMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrieueHne yCI0BUM, CIIOCOOCTBYIOIIUX MPHUOOPETECHUIO 00yUarOITUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIIOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE ISl
Pa3ITUYHBIX BUJIOB JIEITEIbHOCTH;

— (QopmupoBanune oO0miell (QYHKIMOHATBHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMEHUHW OOBSCHATH W OIICHUBATh SBJICHUS
OKpPYXAIOIIer0 MHpA, UCIOJIb3Ysl 3HAHWS U ONbBIT, MOJYYEHHBbIE NMPU H3YYECHUU
XUMHUH, TPUMEHITh WX TMPHU PEIIeHHd MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYIOBOU JIEATEIBHOCTH;

— ((opMupoBanre y OOydarOIUXCA TYMAHUCTHUYECKUX OTHOIICHUH,
MOHMMAHUSI 1EHHOCTH XHUMHWYECKHUX 3HAaHUW I BBIPAOOTKH DKOJIOTHYECKH
IIEIeCO00pa3HOr0 TOBEACHUSI B OBITY W TPYIAOBOM JEATENHHOCTH B IEISAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOIIECH HPUPOLHOU CPEBI;

—pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJII U
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOEHHUSI OOIICYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiisi U HAaMpaBIECHHOCTH AaJIbHEHIIIETro
o0y4eHusl.

OO6miee YMCIO YacoB, OTBEACHHBIX IS HW3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, cocTaniseT 136 gacos: B 8 kinacce — 68 gacoB (2
yaca B HeJIeq0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).
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COILEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Posb XMMUM B )KU3HU YENOBEKa. XUMHUSI B CUCTEME HayK.
Tena u BemecTtBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeToAax Mo3HaHUS B XUMHUHU. UUCTHIE BEIIECTBA U CMECH.
Crioco0sI pa3eieHus CMECEei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE HJIeMEHTbl. CHMBOJIBI XHUMUYECKHUX
31neMeHTOB. [IpocThie U CII0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opMyna. BaleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCHUTENIbHAsE aTOMHAas —Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHECHUM.

KonnuectBo BemecTtBa. Monb. MonsipHas macca. B3anmocBsi3p KonyecTsa,
Macchl M 4HCIa CTPYKTYpPHBIX €AWHHI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUH.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHsSI MacChl BellecTB. XuMmMudeckue ypaBHeHus. Kiaccudukams
XUMHUYECKUX PEaAKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMEeIlleHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCYI0H, MpaBujaMu paboThl B Ja0OpaTOpPUU U
npuéMamMu oOpalieHus: ¢ J1adopaTOpHBIM 000pPYAOBAHUEM, U3YUCHHE U ONMUCAHUE
¢u3nuecknx CBOMCTB 00pa3I[OB HEOPTaHWYECKUX BEIIECTB, HAOIOJCHHE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAJIHMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIEHUH, HaOI0/IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasnokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM Oapusi, pas3sioKEHUE TUIAPOKCUIA
menu (1) npu HarpeBaHuu, B3aUMOACHCTBHE Keye3a ¢ pacTBopoM coau meau (11),
U3Yy4YEeHHE CIOCOOOB pa3/ieNieHHsi CMECeil: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadus, MPOBEACHNE OYUCTKHA MOBAPEHHOMN
colid, HAOJIOJICHHWE W  ONKHCAaHUE  PE3yJbTaTOB  IPOBEJICHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHWSI MAacChl, CO3JaHHE MOJICJIEN MOJEKYII
(ImapocTepKHEBBIX).

Baxkueiiuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — 3imeMeHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopona B Tpupojge, (U3MYECKHE U XUMUUYECKHE
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cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [Ipumenenue kucnopona. CrnocoOsl
MOJYy4YEeHHsI KHUCJIOpOAa B JIA0OpATOPUM M MPOMBIINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoe. O30H — ajuIoTponHas MOAU(PUKAIINS KUCIOPO/IaA.

TeroBoil 3((EeKT XUMHUYECKONW pPEAKUUU, TEPMOXUMHUYECKHUE YpaBHEHMS,
9K30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHUE MApHUKOBOr0 3(pdekTa, pa3pylieHre 030HOBOIO CIIOSI.

Bomopon — asnemenT m mpocroe BewiectBo. HaxoskneHume Bomopona B
npupoae, (U3MYECKUEe U XHMHYECKHME CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MomsipHbIii 00BEM ra3oB. Pacu€Tsl Mo XUMUYECKUM YPaBHEHHSIM.

du3nyeckue CBOMCTBA BOJbL. Boma Kak pacTBopuUTedb. PacTBOpBHI.
HacellieHHbIE M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 1075 BelleCTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie ¥ B )KU3HU 4deiioBeka. KpyroBopor Boasl B mpupoJe.
3arps3HeHue NpUpPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuuenuit. Oxcuabl. Knaccuduxanus
OKCHUJIOB:  cojeoOpasyromiue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHBIE) U
HecosneoOpasyromue. Homenknatypa okcugoB. ®Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCUOB. [lomydenune okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. PU3HYECKHE U XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccupukanus kucnor. Homenknatypa kucinor. ®uzndeckue u
XHMHYECKHE CBOMCTBa KHUCIOT. Psan aktuBHOocTth MetaioB H. H. bekerona.
[Tony4yeHnue KuCIOT.

Comu. Homenkiarypa coineil. @u3nyeckne U XMMHUYECKUE CBOWCTBA COJIEH.
[Tonydenue comnen.

I'eneTnueckas CBI3b MEXY KJIacCaMU HEOPTAHUYECKHUX COEAUHEHHUM.

Xumuueckuit IKCnepumenm:

KA4eCTBEHHOE OINPENEIICHUE COAEPKaHUA KUCIOPOAA B BO3AyX€, NOIyUYEHHUE,
coOupaHue, pacno3HaBaHWE M M3Y4YEHHE CBOWCTB KHUCJIOpPOAa, HAOII0JEeHUE
B3aUMOJCHCTBHUS BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npekpaiieHuss ropeHus (mokapa), O3HAKOMJIEHHE C 00pa3laMud OKCHUIOB H
ONKMCAaHWE WX CBOWCTB, MOJYyYCHHE, COOMpaHWEe, pacrno3HaBaHUE W H3yYCHHUE
CBOMCTB BOjJ0poyia (TOpeHHe), B3auMojcicTBre Bogopona ¢ okcuaom meau (I1)
(BO3MOKHO HMCIOJIb30BaHUE BUIEOMATEPUAIOB), HAONIOEHHE OOpa3IOB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIeOBaHUE OCOOEHHOCTEW DPACTBOPEHMSI BEILIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHUE PACTBOPOB C  ONPENEIEHHOU
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MAaCCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA, B3AUMOJIECHCTBUE BOJABI C METaIIaMHU
(HaTpyieM ®  KaiublOueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPHAJIOB),
UCCJICIOBAHNE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HAOJII0ICHHE U3MEHEHUs1 OKPAaCKH MHJMKATOPOB B PACTBOPAX KUCIOT U LIENOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KUCJIOT C MeETalUlaMM, PEAaKLUN HEUTpAIM3aluH, ITOJIYy4YEHUE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO METajjla JIPYrMM M3 PacTBOpPA COJM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3a/ad MO0 TeMe «BaxkHeWne KiacChl HEOPraHUYECKUX
COCJIMHEHU Y.

Ilepunoauuyecknn 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHUX
ieMeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKas CBS3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX dieMeHToB. [loHsiTue o
IPYIINAaxX CXOIHBIX DJIEMEHTOB (ILEJIOYHbIE U WIEIOYHO3EMEIbHBIE METAIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIbI
Y TUJPOKCU/IBI.

[Tepnoanuecknii 3akoH. [lepuoanueckasl cucTteMa XUMUYECKHUX 3JIEMEHTOB /J[.
N.  MengeneeBa.  KopoTkomepuognas u  JUIMHHONEpPUOAHAs  (HOPMBI
[lepnognueckon cucrembl xumuyeckux 3yemeHToB . M. Menneneea. Ilepuonst
U rpynnbl. DU3NYECKUI CMBICIA NOPSAKOBOIO HOMEpPAa, HOMEPOB IIepuoja U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxxenuro B [lepuonnueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajiuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO IPYIIaM U NEPUOJaMm.

3nauenue [lepuoanueckoro 3akona u [leprnoguyeckoi CUCTEMbI XUMUYECKUX
BJIEMEHTOB U pa3BUTUS Haykd W TpakTuku. [[. 1. MenneneeB — y4€HbIM U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHas (MOJspHAsT M HEMOJApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouecchl OKMCIEHUS U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OO0pa3IOB BEIIECTB METANIOB M HEMETAIOB, B3aHMOJICHCTBHE
TUAPOKCHIA LHMHKA C pacTBOPaMM KHUCJIOT U IIEJIOYEH, IPOBEIECHUE OIBITOB,
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WUIKOCTPUPYIOIIUX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakuyu pas3ioKeHus, COSAUHEHNS).

Mescnpeomemmuoie ceasu

Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU WU3YYEHHM XMMHM B 8 KJlacce
OCYILIECTBIISICTCSl 4e€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUN, TaK U MOHATUM, SBJIAIOIIMXCS CUCTEMHBIMU Il OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHATHUSA: Hay4dHbIN (DakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanusi, MEePUOJUYHOCTb, HaOI0/IEHNUE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aTroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKHUM 3apsll, BELIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUECKUE BEIUYMHBI, €IHHULBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, CoJIHIIE.

buonorus: dorocunTes, ApIxanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE MOPOJBI,
II0JIE3HBIE MCKOIIAEMBIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTrBo U XMUMHYecKasi peakuus

[Iepnognueckmii 3akoH. [lepuoanueckast CucTeMa XUMUYECKHUX dJIEMEHTOB /I.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUONOB, Kaiuus, KalblUid MU UX
COCIMHEHNI B COOTBETCTBHUM C TMOJOXKEHUEM »JJIeMEHTOB B llepmonnueckon
CHUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHJBI XUMHUYECKOM CBS3U. THIBI KPHUCTAaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCALIMXCS K Pa3IW4HbIM KJaccaM HEOPTraHWYECKHX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYECKUX peaklui Mo pa3aIuyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PpEaKIMM BEIIECTB, IO TEIUIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HI0TEPMHUYECKUE PEAKLIUH, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonstue o ckopoctu xummuecko peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOIr€HHBIX M I'e€TepOreHHBIX
peakuusax. [lonstue o xkaranuse. [lonsTue o xumMuueckoM paBHOBeCcUH. DaKTOPBHI,
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BJIMAIOIIKUEC Ha CKOPOCTb XUMHUYECKOM peakiuun M IIOJOXCHHUEC XHMHYCCKOI'O

paBHOBECHS.
OKHCANTENHbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIINTEIBHO-BOCCTAHOBUTENBHON peaKLuu. CocraBienue YPaBHEHUI

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BAaHUEM  METOAA
3JICKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHUECKON JUCCOLUALINU. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3Mm AuccolMaldi BELIECTB C PA3JIMYHBIMU BHUIAMHU
xuMu4yeckon cBs3u. CreneHn gucconuanuu. CUIbHbBIC U CIa0bIe DJIEKTPOTUTHI.

Peakiun noHHOro oomMeHa. Y cjaoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
NOJIHbIE W COKpAIllEHHbIE HMOHHbIE YypaBHEHHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMM UM coleil B CBeTe MNPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nucconuanuy. KauecTBeHHbIe peakliy Ha HOHBL. [oHATHE O TMApPONIN3€E COEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHX
BEIIIECTB — METAJUIOB M HeMeTauioB (rpadura U anmasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTU XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE DIIEKTPOMPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa AUCCOLUMAIMUA KHCIOT, IWIEJIOYEd U  COJer
(BO3MOXHO  HCTOJIb30BAHUE BHJCO MaTEpUATIOB), MPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOIIMX — MPU3HAKU  MPOTEKaHUS  pPEeaKlUuMid  HOHHOrO  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICICHHE Ta3a, o0Opa3oBaHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pas3jioKeHUs, COCAMHEHHUS), PacllO3HaBAHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMOIIBK) KAUYECTBEHHBIX pEAKIUMWA HA  HOHBI, PEIICHUE
3KCIIEpUMEHTAJIBHBIX 33]1a4.

HemeTayibl U MX cOeIMHEHUS

OO6mias  xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJloréHOB. XWMHUYECKHE CBOMCTBAa Ha MpUMEpPE XJopa
(B3auMozeicTBUE € MeETaZIaMH, HEMETalaMH, Iejioyamu). XJIOpOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, MOJIYyYEHHE, NMpUMEHEHHUE. [lelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OpPraHu3M 4YeJoBeKa. BakHeillune XJIopuabl U HX
HaXO0XJCHHUE B MPUPOJE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJIOTPOITHbIE MOAU(DUKAIIMU KUCIOPOa
U cepbl. XUMHUECKHe CBOMCTBa cephl. CepoBOAOPOA, CTpOCHHE, (PU3NUECKUE U
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XUMHUYeCcKue cBOMCTBA. OKCHIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3nyeckue U XUMHUYECKHME CBOMCTBa (oOmme Kak
OpeaCcTaBUTeNsl Kjlacca KHCIOT M crneuuduueckue). XUMHUYECKHE PEaKIvu,
Jexalie B OCHOBE IPOMBIIUIEHHOIO CHOC00a MOJYy4YEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoil kucnoThl. Coliv CEpHOM KUCIOThI, KAUECTBEHHAS! pEaKIIUs Ha
cynbar-uon. Haxoxnenue cepbl u €€ COCNMHEHHN B TpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHHUSIMH Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6mias xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B IPUPOE,
¢usnyeckue u XxuMuieckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
du3znyeckre U XMMUYECKUE CBOMCTBA, MOJyuyeHrue U npuMenenue. Cou aMMOHUS,
uX pU3NYECKUe U XMMUYECKHE CBOMCTBA, puMeHeHue. KauecTBeHHas peakuus Ha
MOHbI aMMOHMs. A30THasi KHUCJOTa, €€ MoiydeHue, (pu3nyecKue U XUMHUYECKUe
cBOlicTBa (0OmMe Kak MPEJACTAaBUTENS KIacca KHUCIOT M CHenupUIECKUe).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHUE OKPYKAIOIIEeH Cpeibl COeTMHEHUSIMU a30Ta
(KUCJIOTHBIE MOXKIIM, 3arpsi3HEHHE BO3AyXa, MOYBBI W BomoéMoB). docdop,
ajutoTponHele Moaudukanuu (ochopa, (GU3MUECKHE U XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUIECKUE CBOWCTRA,
nonyudenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YA00PEHUIA.

O6mras xapaktepuctuka smemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUS.  YTJepoid,  aJuIOTPOIIHbIE
MOIU(UKALKMU, PACHPOCTPAaHEHHE B TNpuponae, (U3NUYECKUe U XUMHYECKHE
cBoricTBa. Ancopomusa. Kpyropopor yriepoaa B npupoae. OKCHIbl yriiepoaa, ux
¢u3nyeckue W XMMHYECKHE CBOMCTBa, JACWCTBUE HA JKUBBIE OPraHU3MBI,
NOJlyYeHHE U MPUMEHEHUE. DKOJIOTMYECKHe NpOOJIEMBbl, CBA3AaHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rio0anbHOrO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
apdexT. YronbpHas Kucaora u €€ coiu, ux (U3MIecKne U XMMHUYECKHUe CBOMCTBA,
NoJlyueHHWe U npuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHne kapOOHATOB B OBITY, MEAULIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35HICTBE.

[lepBoHauanbHBIE MTOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTHIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAsl KHCIIOTa).
[IpupogHble HMCTOYHUKHA YIIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HedTh),
NPOAYKTHl UX TepepaboTku (OE€H3MH), MX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBojax — 1 ux



TOUKA \!pocm

polii B KM3HH 4YeJoBeKa. MarepualbHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHNMYECKNUX COCAUHEHU.

Kpemunii, ero d¢usnueckne W XHUMHYECKHE CBOWCTBA, TMOIyYCHUE U
npumenenne. CoeauHeHuss KpeMHuss B npupoge. OOume mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuHueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobieMpl 6e30macHOro MCIOJIb30BAHMS
CTPOUTENIBHBIX MAaTEPHUAIIOB B ITOBCEIHEBHOW JKU3HHU.

Xumuueckuit IKCnepuMenm:

u3ydeHrne oOpas3IoB HEOPTraHMYECKHUX BEIECTB, CBOMCTB COJSHOW KHUCIIOTHI,
IPOBE/ICHNE KAUYECTBEHHBIX PEAaKLMH Ha XJOPUJ-UOHBI U HAOJIIOJCHHE MPU3HAKOB
UX MPOTEKAaHUS, OMBIThI, OTpaXKalIIUe (QUINYECKHUE M XHMHUYECKHE CBOMCTBa
TraJIOTeHOB M WX COEJUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOpa3lamMu XJOpUAOB (TaJIOTEHUIO0B), O3HAKOMIIEHHE C
oOpazmaMu ceppl M €€  COECOUHEHUSIMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEpUaIIOB), HaOJIO/IEHHE Mpollecca OOYIrIIMBaHUs caxapa MoJl JIeUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YyYEHHE XUMUYECKUX CBOWCTB
pa3z0aBlIeHHOM CEPHON KUCIIOTHI, MPOBEEHNE KaueCTBEHHOW peaKIiuu Ha cyibdar-
MOH M HaONIOJeHUE NpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJIEHUE C (PU3NYECKHUMHU
cBoiicTBaMu azora, (ochopa MU HUX COENUMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUaIOB), 00pa3amMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOIyYEHHE,
coOupaHue, paclo3HaBaHWE€ W H3YYEHHE CBOWCTB aMMHUakKa, I[POBEJICHUE
KaYeCTBEHHBIX PEaKUUi Ha MOH aMMOHHUA U (ochaT-uOH U U3yYEHUE MPU3HAKOB
UX IIPOTEKAHUsl, B3aUMOJECUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO VCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), U3y4EeHUE MOZETen
KPUCTAJUIMYECKUX PEIETOK anMmasa, rpadura, (ylsiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasza, MojaydyeHue, COOMpaHue, paclio3HAaBaHUE U U3YYEHUE
CBOMCTB YIJIEKMCIIOrO Ta3a, MpOBE/IEHHE KAaYECTBEHHBIX PEaKIMi Ha KapOoHAT U
CWIMKAT-UOHBl M M3YYEHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKUMENH CHIMKATHOM MPOMBILIIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxkHelme HeMeTaJUTbl U UX COCTUHEHUS».

MeTaJ/uibl U MX COCAMHECHUSA

OO0mias xapakTepuCTUKa XMMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux rmnonoxeHus B Ilepuoamyeckon cucreMe xumudeckux osneMeHtoB J[. M.
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTaJuIoB. MeTtayundeckas CBsI3b U
METAUINYECKAasT ~ KPUCTALIMYECKass  pelméTka.  DJIEKTPOXUMHUYECKUH  psif
HanpspDKeHU MeTauioB. OU3NYecKue U XMMHYECKHE CBOMCTBA MeTamuioB. Oomue
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crocoObl TosrydeHusi MmetauioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TPOMBIIILIICHHOCTH.

[[lenounble MeTawibl: MoJIOkeHUE B [lepuoamyeckoil cucreme XUMHYECKUX
sanementoB /. M. MeHnzeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIECHHUE B IPHUPO/IE.
duznyeckre ¥ XMMHUUECKHUE CBOMCTBA (HAa mpumMepe HaTpusi u kamus). OKcUmabl u
TUAPOKCUABI HaTpusi W Kaiuusd. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COEIMHEHUMH.

IllenoyHo3eMeNbHBIE METAAbl MAarHud MW KaJbIMM: IIOJIO)KCHHE B
[lepuognueckon cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHHUE B Ipupojie. Pu3ndeckre U XUMHUYECKUE CBOIICTBA MarHus
U Kaiblus. Baxdeilmue coeauHeHUs] Kaiublus (OKCHUJI, THAPOKCHUA, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.

AsoMuHUA: nojoxeHue B [lepnoanueckoil cucteMe XUMUYECKUX AJIEMEHTOB
J. . MenaeneeBa, CTpOeHUE aroma, HaxOXAcHHE B mpupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUSA. AM(POTEpHBIC CBOMCTBAa OKCHIA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuogudeckor cCUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
M. MenneneeBa, CTpOEHHE aToMa, HaxOoxaeHue B npupoxae. dusnueckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCubl, THIPOKCUIbI U comu xene3a (1) u xenesa
(1), ux cocrtaB, CBOMCTBA U MOJIyUYEHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMu METAJUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHIA
KISl M HATpUsl C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB),
VICCIIEIOBAHNE CBOMCTB >KECTKOM BOJIbI, IPOILIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BOBMOXKHO  HMCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEaKUUil HA MOHBI: MAarHus, KajablUs, aJIOMUHUA, LIMHKA, )Kele3a
(11 u xene3a (1), mequ (1), HaOTIOACHHIE W ONTMCAHUE MTPOIIECCOB OKPAITHBAHHMS
JIaMEHU HMOHAMU HATpUs, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIeOBaHNE aM(POTEPHBIX CBONCTB FMAPOKCHUIA ATIOMUHHUS
Y TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo Teme «BakHeimme
METaJUIbl U UX COETUHEHUSI.

XuMHS M OKPYKAOLIA"A cpeaa

BemectBa m marepuanbsl B IOBCEAHEBHOW W3HM 4elOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momoris mpu
XUMUYECKUX 0KOrax v OTPaBJICHUSIX.



TOUKA \!pocm

XUMUYECKOe 3arps3HEHHE OKpYXKalollel cpeapl (TpedenbHas JOMyCcTHMAast
KOHIICHTpaIus BemiecTs, aanee — [1JIK). Porb XxumMun B pemeHu SKOIOTHUECKUX
npoOeM.

Xumuueckuii IKcnepumenm:

u3ydeHrne o0pa3IoB MaTepuaioB (CTEKJIO, CIUIABBI METAIJIOB, MMOJIMMEpHBIC
MaTepHaIbl).

Mesicnpeomemmuwle céasu

Peanmszamust MexXnpeaMeTHBIX CBsI3€d NMpU M3yYeHUH XUMHH B 9 Kiacce
OCYIIIECTBIISICTCS 4epe3 HCIOJIb30BaHWE KaK OOMUX eCTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHSATHUH, SBIISIOIIUXCS CUCTEMHBIMH JUIsl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DAaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIACCHU(PHUKAIUs, TMEePUOJUIHOCTh, HAOIIOJICHNUE,
IKCHEPUMEHT, MOJEIMPOBaHUE, H3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIHI
3¢ deKT, TEXHOIOT s, MaTepUabI.

Odwuszuka: MaTepus, aToOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIBI, PAJAMOAKTUBHOCTH, MOJIEKYJA, JJICKTPUYCCKUIN 3apsiji, MPOBOJHUKH,
HOJIYNPOBOJHUKHY, AUDJCKTPUKH, (POTOJIEMEHT, BELIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITUIECKAS
peméTka, CriaBbl, (U3MUYECKHUE BEIMYUHBI, CIUHHUIBI U3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI10OpeHMs, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
M0JI€3HbIE UCKOIAeMbI€, TOILJIMBO, BOAHBIE PECYPCHI.
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IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3yJIbTAaTHl OCBOCHHS IPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHusl JOCTUTalOTCs B XO0Jle OOy4YEeHHs XMMUU B €IMHCTBE Y4YeOHOW U
BOCIIUTATEIBHOMN JIESITEILHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMHU POCCUICKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMU B
oOIIecTBe MpaBWIAMH M HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IIporeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YyUYarOIIUXCSl.

JIngHOCTHBIE ~ pe3ynbTaThl  OTpPakalOT  TOTOBHOCTH  OOYyYaromIMXcs
PYKOBOJICTBOBATbCSl CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAllUK U
pacIIMpPEHUE OMbITA ACITEILHOCTA HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTrpuoTHYECKOro BOCIIUTAHUS

LIEHHOCTHOI'O OTHOIIECHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, HCTOPHUUYECKOMY
U HAy4dHOMY HACJICIWI0, TIOHUMAaHWA 3HA4YEHUS XUMHYECKOM HAayKd B >KU3HU
COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BIAAETh J1OCTOBEpHOM HH(pOpManuei o
MEepPEeAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUS:

NPEACTABICHAS O COLMAJIbHBIX HOPMax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATEILCKOM, TBOPUYECKOM W JAPYrMX  BHJAX
JEATeITbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM AEATEILHOCTH IPHU
BBITIOJIHEHUU Y4YEOHBIX, IO3HABATENbHBIX 3aJ7]a4, BBIIOJIHEHUH XHUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoliecce HITOW Y4eOHOM JeATebHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHHE W IIOCTYIIKM CBOHUX TOBApHUILEN C IO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIIEACTBHI MOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'O IMO3HAHMSI

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIvu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, NpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOJTHOMN CPEJION, O POJIM XMMHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMBIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
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HaBBIKOB CaMOCTOATENbHOM paboThl C Y4YeOHBIMU TEKCTaMM, CIPABOYHOU
JUTEPATypoOr, JIOCTYNHBIMA TEXHUYECKUMH CpPEICTBaMU HH()OpMaIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHIO M TMO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIbCKOM
JIeSITeNHbHOCTU, K OCO3HAHHOMY BBIOOPY HAIPaBIECHHOCTH W YPOBHSI OOy4deHUS B
JTaJIbHEUIIIEM;

4)(popMHUpPOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHHME IIEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOIIEHUA K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 3J0pPOBBIA 00pa3 >KU3HMU, OCO3HAHUE IOCIEACTBUNA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOT OIS, HAPKOTUKOB, KYPEHUS ),
HEOOXOIUMOCTU COOJIIOZIEHUs TpaBWwi O€30MacHOCTH MpU  OOpalleHuu C
XUMHUYECKUMU BELIECTBAMHU B OBITY U pEaIbHON KU3HU;

5)Tpy10BOro BOCIUTAHMS:

MHTEPEC K NMPAKTHYECKOMY U3yUYEHUIO podecchii U TpyAa pa3audyHoro poja,
yBaXEHUE K TPYAYy U PE3yJibTaTaM TPYAOBOM [EATEILHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHANBUYaTbHON TPAEKTOPUH MPOJIOKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMN,
YCHEIHON NMpodecCUOHANbHON AESITENIbHOCTU U Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0J10TN4eCKOr0 BOCIIMTAHMS:

AKOJIOTHYECKU LEIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIE€CTBOBAHMS, TOHUMAaHUE LIEHHOCTH 3JJ0POBOI0 U
O6e3omacHOoro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKkoMy M TCHUXUYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOACHHUS
npaBuI 0€301aCHOT0 MOBEAEHUS IPU paboTe ¢ BEIIECTBAMMU, a TAK)KE B CUTyallUsX,
YIPOKAIOIIMX 3/I0POBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU MU3YYCHUH XUMUH, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEW MPUPOJHOU CPENOH, JJIS MIOBBIIIEHUS
YPOBHS  3KOJOTMYECKOM KYyJIbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTel MX pelieHust MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENbHOM,
KOMMYHHUKAaTHBHOW U COLIMATIbHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranpeaMeTHBIX pPE3YyNbTaTOB BBIJIEISIOT 3HAYMMbIC IS
dbopMUpOBaHUS MHPOBO33pEHUsI OOIIEHAyYHbIE TOHATHS (3aKOH, Teopwus,
OPUHIINI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U APYroe€.), KOTOphIE
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UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUM M3 ATUX MpeAMeTOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAyYHOU KapTHUHE MHpPA, ¥ YHUBEpCAJIbHBIC YUcOHbIC ICUCTBUS (IO3HABATEIIHHBIC,
KOMMYHUKATHBHbBIE, PEryJIATHUBHBIE), KOTOpbIE OOECIEYMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATENIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOI
NESATENbHOCTH.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

basoBble Jlornyeckue 1efcTBUA:

YMEHHUSI HCIONb30BaTh MNPUEMBI JIOTUYECKOTO MBILIUICHUS MPU OCBOEHUU
3HAHMI: PACKPBIBATh CMBICI XUMHUUYECKHX MOHATUM (BBIACIATh WX XapaKTEpHbIE
NPU3HAKU, YCTAHABIMBATh B3aUMOCBSA3b C JIPYTMMU MOHSITHUSIMH), UCIOJIb30BATh
MOHATHUSA JUIsI OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOMPATh OCHOBAHUS U
KPUTEpUH JUIsI KJIACCU(PUKALUA XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXIAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYX AEHUS (MHAYKTUBHBIC, IENYKTUBHbBIC, 10 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHATh B TIPOLIECCE TO3HAHUS TOHATHUS (NpEAMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIE) MOJIEIH, UCTIONb3yeMble B XUMUH,
npeoO0pa3oBbIBaTh MIMPOKO NPUMEHSIEMBIE B XUMUUA MOJEIIbHBIE IPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuUMudeckas Gopmysia U ypaBHEHHE
XUMHUYECKON peakuu — MpU pelIeHNH Y4eOHO-TT03HaBaTENbHbIX 33714, ¢ YYETOM
ATUX MOJEIBHBIX MPEIACTABICHUIN BBISIBIATh U XapaKTEpU30BaTh CYILIECTBEHHbIE
MPU3HAKUA U3YYa€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUA,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHBbIE CBA3M U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBIICHUSX.

ba3oBble ucciaenoBare/bCKie AeHCTBHA

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI i1 (DOPMUPOBAHMS TUIOTE3BI IO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYXKICHUMN;

npuoOpeTeHre OMbITa MO IUIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YUYEHHYECKHX OSKCIIEPUMEHTOB, yMEHUE HaOJIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €r0 Pe3yJsbTar, (GOpMyIUpPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 TIPOJIENIaHHOM paboTe.

PaGora ¢ undopmanmueii:

yMEHUE BBIOMpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUOB U (HOPM MPEACTABICHUS, MOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayqHO-TIONYJIApHAsl JIMTEpaTypa XUMHUYECKOIO COJAEpN aHUSA, CIPABOYHBIE
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nocobus, pecypcbl VHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSTh pa3IUYHbIe METOABI M 3alpOChl MPH MOUCKE U O0TOOpE
UHPOpPMAIIUM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX [JIsl BBITIOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 3aJ[a4 ONPEAEIEHHOrO TUIIA, MPUOOPETEHHUE OMbITA B
00JaCTH  HMCTONB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCTIOJIB30BAHUS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO OpPMY MpEACTaBICHUS HHPOPMALMH U
WITIOCTPUPOBATh pEIIaeMble 3aJadil HECIOXKHBIMH CXEeMaMH, IuarpaMMamy,
npyrumu hopMamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHHE UCHOJb30BaTh M aHAJIU3UpOBaTh B Tpolecce ydeOHOW u
MCCIIEZIOBATEIBCKON MEATENBHOCTH MH()OPMAIMIO O BIMSIHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPYXKAIOIIEH MNpUpOIHON
Cpelbl.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe TelCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ€ Juajgora W (Wih) JIUCKYCCHUHU) TIO
CyLIECTBY  0OOCyXJaeMol TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBITTOJHEHUS TPE/JI0KEHHON 3a/1a4u;

YMEHHUA  TPEACTABIATH  TONYYSHHbIE  Pe3yJabTaThl  MO3HABATEIbHOU
JCSITENFHOCTY B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JeNaTh MPEe3eHTAIII0
pPE3yNbTATOB BBIMOJHEHUS XUMHUYECKOr0 IKCIIepUMeHTa (1abopaTOpHOrO OIBITA,
1a60paToOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHHUS YYE€OHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTENIbHOM W HMCCIEAOBATEIbCKOM  JEATENbHOCTH TpPH  PEIICHUH
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uiuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3T'OBBIE IITYPMbBI», KOOPAUHAITUS
COBMECTHBIX JEHMCTBUM, OIPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIEe YHUBEpPCaJbHbIE y4eOHbIE IeiicTBHA:

YMEHHE CaMOCTOSITENIbHO OINpPEAesaTh IeNu AEATeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISAITh, KOHTPOJIMPOBATh M NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesATebHOCTh, BBIOUpaTh Hanbosee 3(PeKTUBHBIE CIIOCOOBI pPelIeHUsT YYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOATENIBHO COCTaBIIATh WM KOPPEKTUPOBATH
NPEMIOKEHHBIA aNrOPUTM JIEWCTBUM TP  BBINOJHEHWM 33JaHAM C Yy4ETOM
MOJTYyYEHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEMIECTBAX M PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON €U, yMEHHE
UCIIOJIb30BaTh ¥ aHAJIM3UPOBATH KOHTEKCTHI, MIPEIJiaraeMble B YCIOBUH 3a/IaHUH.

MHNPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 005S3aTEIbHOTO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM QeaepanbHOl paboueil mporpammoi,
BBIJICITISIIOT: OCBOCHHBIC OOYYAIONIUMUCS HAay4YHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
nehcTBUil, crnenudpuyueckue s OpeAMETHOM o0mactu  «XUMHS», BHIbI
NEATEIbHOCTA IO  MOJYYEHHIO HOBOI'O  3HAHUS, €ro  HUHTEPIPETALNH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUM:

e PpPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSATHMI: aTOM, MOJIEKYJa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOHAST M HEOJAHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi J10JIsl XUMUYECKOT0 AJIEMEHTa B COSMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XMMUYECKasl pPeaKIusi, KiIacCU(pUKAIMSI pPEaKIuil: peakiuu
COCMHEHUS, PEAKIMH PAa3JIOKECHUS, PEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKHE PEaKIINH, TEIUIOBON 3 (EKT peakiin,
AIpO aTOMa, JJIGKTPOHHBIM CJIOM aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAacCOBas JOJisl BEIIECTBA
(MporeHTHAs! KOHIIEHTpAIlUs) B pacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBiieHus (opmyn
BEIIECTB U YPABHEHUN XUMHUYECKHUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIICHMUSI  BJIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUMHEHUU IO
dbopmynam, BHI XUMHYECKOM CBsi3M (KOBaJe€HTHasT M HOHHAasA) B
HEOPraHUYECKHUX COCIMHEHUSIX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKONM 3aBHUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJjioxkeHus: B Ilepuogumueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHAa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabMMuHyr0 ¢opmy Illepuoauyeckoit
CUCTEMbl XUMHMUYECKUX DJJIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHas
noarpynmna (A-rpynmna)» u «mnodouyHas noarpynna (b-rpynna)», maneie u
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OOJIBIIIE TEPHOJIbI, COOTHOCUTh OO0O3HAUYCHMs, KOTOpPbIE HMEIOTCS B
tabnune «llepuomnueckas cucrema xumuyeckux osnementos JI. .
MeHneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siApa, 00IIee YUCIO FIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIIMPOBATh XMUMHUYECKUE IJIEMEHTHI, HECOPTAHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBYy YYACTBYIOIIMX B pEaKIUU
BELIECTB, M0 TEIIIOBOMY 3 (PexTy);

e XapakTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPAKAasi ONMKHCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUAYECKUX PEAKIIHN;

e TMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XMMHUYECKUX TMpEBpalleHUN B
Pa3JIMYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCHUTEIBHYI0 MOJEKYISIPHYIO U MOJSPHYIO MAaCChI
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOr'O0 »dJEeMEHTa 1o QopMyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIIUU;

e TMPUMEHSATH OCHOBHBIE OMEPAIMU MBICIUTEILHOU NESITEIHbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€d — JJII M3YYEHHsI CBOMCTB
BEIIECTB W XHMHUYECKHX pEAKIUN, ECTECTBEHHO-HAyYHbI€ METO/bI
MO3HAHUS — HAOJIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCICPUMEHT
(peanbHbBINA U MBICTICHHBIN);

e CIIEOBATh  MpaBWiIaM  IMOJb30BAHUS  XUMHUYECKONM  MOCYIOM U
nabopaTopHBIM 00OPYJIOBAaHMEM, a TaKXKe TMpaBUiIaM OOpamieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJNYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BelIEeCTB (BOJAOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCCOBOM JI0J€ paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  HAKCIEPUMEHTHI MO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbBIO UHIUKATOPOB
(;makmyc, deHondTaTenH, METHIIOPAHK U APYTHE).

K xonIy oOydenus B 9 kiacce mpeIMETHBIC PE3YIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TMOHSATHUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, MNPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
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OKHUCJICHUSI, XUMUYECKasi peakius, XUMUYECKasl CBA3b, TEIJIOBON d(PdekT
peakuu,  MOJb, MOJSIpHBIH  O00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJEKTPOJIIUTHUYECKAsT TUCCOLMAINS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaThUMble U
HEeoOpaTUMBbIE pEaKkliH, OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIE pEaKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIoTponusi, aM(pOTEePHOCTh, XUMUYECKasA CBsA3b (KOBAJICHTHAs, MOHHAs,
MeTaJUTMYecKasi), KpUCTAJUIMYECKass pemieTka, KOppo3usi METaJIoOB,
CIUIaBbl, CKOPOCTh XHMMHYECKON peaKklHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH U
MPUMEHSITh ITU TOHATHUS MPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;

e HCIOJNB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUs (GopMmyin
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHM;

e OIpEAEIATh BAJEHTHOCTh U CTENIEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEQUMHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CB3U (KOBAJIEHTHAs, WOHHAs, METANINYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHWYECKUX COCAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKN KOHKPETHOT'O BEILIECTBA;

e packpseiBaTh cMmbIci Ilepuognueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAHHE: OIKCBhIBATh W XapaKTEPHU30BaTh
Tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTth TMOHATUS «rjaBHasg noarpymmna (A-Tpynma)» U «moOodHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
00O3HauYeHUsI, KOTOpPbIE MMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB U 3apsia  sApa, oOIlee YUCIO DJICKTPOHOB M
pacmpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSCHATH OOITHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUU B
MpeAeIax MaJIbIX MNEPUOJIOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HX
aTOMOB;

e KJaccU(PUIIUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPTraHMYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETeHEW OKUCIIEHUs
XUMHUUYECKHUX JIEMEHTOB);
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e XapakTepu3oBaTh (ONMUCHIBATH) OOIIME M CHENUPUUECKUE XUMHYECKUE
CBOMCTBAa MPOCTBIX U CIIOXKHBIX BEIIECTB, MOJATBEPKAasi ONUCAHUE
IpuUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

e COCTaBJSATh YPABHEHHSI DJIEKTPOJMTHUUYECKOW JUCCOLMAIMH  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA MOHHOT'O
oOMeHa, ypaBHEHHS pEaKIui, MOATBEPKIAIONIUX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3M MEXKAY BEIIECTBAMH PA3IUYHBIX KJIACCOB;

e PpACKpBIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIUi;

e TMPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpaIleHU B Pa3IUYHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MAacCChI
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO »JJeMEHTa 1o (dopmyse
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

e CcOOMIONAaTh  TpaBWIAa  TOJB30BAHMS ~ XMUMHYECKOM  TOCYIOM U
7abopaToOpHbIM  O0OPYJOBAaHMEM, a TaKXke MpaBuia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

e TMPOBOJUTH  pPEAKUHMH, MOATBEPKAAIOUIMEC  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpoMuUI-,
uonua-, kKapOoHat-, ¢ocdar-, CWIHKAT-, CyIb(har-, THIAPOKCUI-HUOHBI,
KaTUOHbl aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJ[HBIX PACTBOpPaxX HEOPraHUUYECKUX BEILIECTB;

e TPUMEHSATH OCHOBHBIE OMEpPALMU MBICTUTEIBHON JIEATEIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMaTU3aliio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJIi M3YyUYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJII0/ICHHe, M3MEpPEHUe, MOJEIMPOBAHUE, IKCIEPUMEHT (pealibHbId U
MBICJICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
N KonuuecrBouacos JIeKTPOHHBIE
; HaumenoBaHnuepasiesioB u (undposbie)
n/ Bcer = Konrtpouabsnbiepador = IIpakTnyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTe/bHbBIEPECYP
I 0 bl bI
Chl
Pasnea 1.1lepeoHavyanbHbIeXMMHYECCKHETTOHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS M MPAKTUUSCKOMN 5 2 bubmorera [JOK
' P https://m.edso0.ru/7f41837c
NeSITSILHOCTH YeI0BEKA
bu6mmoreka [IOK
1.2 B 15 1
CHICCTRA M XMMHIHCECKUCpCAKITIT https://m.edsoo.ru/7f41837c¢
Hroromopaszaemny 20
Pa3nen 2.BaxHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
bubmuorexa [IOK
2.1 B .K it 0 6
OSA1YX. RUCIOPOL. LIORATHE 0L OKCHAax https://m.edsoo.ru/7f41837c
bu6nuorexa LIOK
2.2 B Bt 8 1
OALOPOIL.LIOHATHE O KUCIOTAX H COJAX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Bona. P it 0 5 1 1
ona. PactBopsl. [lonsaTre 06 ocHOBaHMSIX httos://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTAHUYECKUXCOCTUHE 11 1 1 bubnuoreka [IOK
' HUH https://m.edsoo.ru/7f41837c
Hroromopazaeny 30

Pasnen 3.Ilepuonnueckuii 3axkon u [lepuoanyeckasi cucrema xumuiyeckux 31eMeHToB /[, U. MenaesneeBa. CTpoeHneaToMoB.



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
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XuMnueckasicBsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIINU
ITepuonnueckuii 3akoH u [leprnonnueckast
3.1 cUCcTeMa XUMHUYeCKux siaeMmeHToB Jl. M. 7
MenneneeBa. CtpoeHuearoma

bubnuorexa [IOK
https://m.edsoo.ru/7f41837¢c

Xumnueckas cBsi3b. OKHCIUTENbHO- bubnmoreka [JOK
3.2 8
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
14 1
TOTOHOPAACIY > https://m.edsoo.ru/7f41837c
Pe3epBHOEBpEMs 3 bubmorera [JOK

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 08



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KUIACC
N KounyecrBoyacoB DJIeKTPOHHbIE
| HammeHOBaHHEPA3IeJ0B H (uudposbie)
n/ Bcer  KonTtpoubHbiepato IIpakTH4yeckuepado
TeMIIPOrpaMMblI o0pa3oBaTejbHbIEpeCYP
0 ThI ThI
Chbl
Paznen 1.BemecTtBo 1 XuMH4YeCKUe peakmun
11 [ToBTOpEeHME U yriTyOIeHNE 3HAHUMA 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bu6mmoreka [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOITHAITHS. 8 1 1 bu6mmoreka [IOK
' XHUMHUUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroromopaszaemny 17
Paznen 2.HemeTanibl 1 HX COeIMHEHUS
21 OO6m1as XapaKTepPUCTUKA XUMHUIECKUX 4 1 bu6mmoreka [IOK
' aneMmeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTepuCTHUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u 6 Bubmmorexa [IOK
' . PYIIRL &€P https://m.eds00.ru/7f41a636
e€coeTMHEHMSI
OO01mas xapaKTepUCTHKa XUMUIECKUX
2.3 sneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 buommorexa LIOK
' PyHHL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 OO6m1as XapaKTepUCTUKA XUMHUYECKUX 8 1 9 bu6mmoreka [IOK

anemeHToB |VA-rpynnsl. Yriepon u

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
https://m.edsoo.ru/7f41a636
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‘ KpCMHI/Iﬁ N UX COCAUHCHUA

Hroromopasaery 25
Pa3nea 3.MeraJlIbI 1 HX COeTMHEHHS
. bubmuorexa [IOK
3.1 ObmmecBolicTEAMETa 108 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baknelmue MeTayibl U UX COEUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroronopaszneny 20
Paznen 4. Xumusi u oKpy:Kamomas cpeaa
4.1 BemecTBa 1 Matepualisl B )KA3HU YEJIOBEKA 3 bubnmorexa LIOK
) m P https://m.edsoo.ru/7f41a636
Hroronopasznery 3
PesepBHOEBpPEMS 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

8 KJIACC
Ne KonnuecrBouacos
ara
A iIeKTpPOHHBIen N ppoBbIcOOpa3oBa
n Temaypoxka Bce Konrtpoabnbie | IlpakTuuecku nsy4e
TeJIbHbIepecypchl
/ ero | paGoThI epaboThI HHS
n
1 [Ipenmer xumuu. Pons xumuu B 1 but6mmoreka [IOK
JKA3HHU 4YesoBeKa. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
5 [TonaTue o MeToaX MO3HAHKS B 1 bubmuorexa [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paloThI B 1a00paTOPUH U PUEMBI 1 bub6mmorexa [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 . 1
paszeseHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2
5 «Paznenenue cmeceli (Ha mpumepe 1 bubmmorexa LIOK
A . PHMEp https://m.edsoo.ru/ff0d28c8
OUYUCTKHU IIOBAPEHHOU COJIN)»
bu6nuoreka [IOK
0 ATOMEL H MOIICKYIEL 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE FJIEMEHThI. 3HAKU 1 bubmuorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie u cloXKHBIEBELIECTBA 1 bubnmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK

9 A -
TOMHOMOJICKYIIpHOCYHERHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuueckas popmyra. bu6nuoreka [IOK
10
BaneHTHOCTPaTOMOBXUMHUYECKUXIIEM https://m.edsoo.ru/ff0d2eae
€HTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
11
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas o1 XUMHYIECKOTO bubmuorexa [IOK
3JIEMEHTA B COCIMHECHNH https://m.edsoo.ru/ff0d350c
13 Komanuectso BemecTsa. Moib. bu6nmmorexa [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
1 Ou3nYecKue 1 XUMUYECKHE SBIICHUS. bubnmorexa [JOK
XumMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnumorexa [IOK
15 .
XUMUYECKUX PEaKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MACChI BEILIECTB. bu6mmorexa [IOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Boruucnenust kKoau4ecTBa, MacChl
17 BEILIECTBA 10 YPABHECHUSM bubmmorexa [IOK
B P . https://m.edso0.ru/ff0d5708
XUMHYECKHUX PeaKIIHid
Knaccudukanus XuMuueckux
18 €aKIii (COIMHEHMS, Pa3IIOKEHHSI bubmmoreka LIOK
peattt A P ’ https://m.edso0.ru/ff0d3f34
3amenieHus, 0OMeHa)
19 | M. B. JlomoHOCOB — y4€HBbIii- bubnuorexa LIOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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sHnukiIoneauct. O0o0IeHne U
cucTeMaTH3aIUsI3HAHII

https://m.edsoo.ru/ff0d40c4

Kontponsnas padora Nel mo teme

bubmuorexa [IOK

20
«BelecTBa 1 XUMHUECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3zos. CoctaB
21 BO3 ﬂyxa Kucnopox — sneMeHT u bubmorexa OK
Ayxa. POl https://m.eds00.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nyeckue U XUMUUECKUE CBOMCTBA
22 KHCTIopo/ia (peakiuu OKUCIICHUS bubmmorexa [IOK
poa (peart ’ https://m.edsoo.ru/ff0d4614
ropenune). [TorsTueobokcumax
CriocoOpI TTOTydeHHs KHCIIOpoaa B
23 Ja00paTOPHH iqn OMBIH_IJIerHOCTI/I bubmorexa IOK
patop p ' https://m.edsoo.ru/ff0d497a
[TpumeneHnuekucnopoa
TemnoBoii 3p ekt xumudeckon
24 peaKkIuu, OHSITHE O bubmuorexa [IOK
TEPMOXHMHYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUIX
TomnmmBo (HedTh, yroib ¥ METaH).
25 3ar HSHGI-EI/IC(ll;OS ’ a, CITOCOOBI Zro bubmorera [JOK
p Ayxa, https://m.edso0.ru/ff0d4c4a
IPEIOTBPALICHUS
[paktuyeckas padota Ne 3 o reme
26 «ITonmyyeHnue u coOMpaHue KHCIOpoaa bubmorexa IOK
i . p poad, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €TI0 CBOMCTBY
97 Bonopon — anemMeHT u npocroe bubnuorexa LIOK
Belectso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
28 duzndeckue U XUMAYESCKHE CBOICTBA bu6nuorexa [IOK
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Bozopoaa. [I[pumeHeHneBo10poIa

https://m.edsoo.ru/ff0d4dd0

29 o bu6mmoreka [IOK
OFTHE O KHCIOTAx 1 colix https://m.edsoo.ru/ff0d50d2

30 Crioco0sI MmosTydeHus: BOJ0poa B bubmuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpa eckas pabota Ne 4 o teme

31 1?[ Krrieckad p 5 ' HOTEM bu6mmoreka [IOK
(LIOMYHEHAC 1 CODMPATIHE BOZIOPONA, https://m.eds00.ru/ff0d4f42
M3Yy4YEHUE €r0 CBOMCTBY

32 MosnsipHblii 00bEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
B clie 00BEMa, KOJIHYeCcTBa

. BIYKMCIICHHS 00BEMA, KOJTHYECTB Bu6morexa [IOK
Belflectpa rasa fo ero mBeCTHO.l_wy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WA 00BEMY
B e 0BE

“ BIYHCIICHUS 00 Moi :(1)3:;301]'3[2 BuGmiorexa LIOK
YPABHEIHIO peartiin y https://m.edsoo.ru/ff0d5708
3aKOHAa OOBEMHBIX OTHOIICHUI Ta30B

35 ®duznvecKue 1 XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Torstre 00 bubmuorexa [IOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeb.

37 HaceimieHHbIe 1 HeHACHIIIIEHHBIS bu6mmoreka [IOK
pacTtBOpbl. MaccoBas 011 BelllecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE

38 [paktuyeckas padora Ne 5 o reme bu6nmorexa [IOK

«IIpuroroBieHne pacTBOpoB C

https://m.edsoo.ru/ff0d5eba
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onpeaea¢HHON MacCOBOM a0Jen
PacTBOPEHHOTO BEMIECTBA»

39 Kontponsnas padora Ne2 o reme bu6nuorexa LIOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
OKcuIbl: COCTaB, KiIaccuUKaIus, bubmuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMH4YECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U buommorera LOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEepHBIX OKCHIOB

42 OcHoBaHusI: cOCTaB, Ki1accuduxaus, bubnmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [lonyyenue u XMUMHYECKUE CBOMCTBA bubnunorexa [IOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocraB, kiaccudukanms, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [lony4yenue u XMUMHYECKUE CBOMCTBA bu6nuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,

46 Cnoco((SLII) nz(l)n )eHI/Iﬂ XI/IMI/I‘-IZSKI/IG bubmorera [JOK

. e ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Ipaktuyeckas pabora Ne 6. Pemenue

47 9KCIIEPUMEHTANILHBIX 3a7a4 M0 TeMe bubnmoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)

48 I'enetnueckas cBA3b MEXKY KiIacCaMHU bu6nuoreka [IOK

HCOPTaHNYCCKUX COE€IUHEHUI

https://m.edso0.ru/00ad9a50
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0O06001eHre 1

bubmuorexa [IOK

49
cucTeMaTH3aIUsI3HAHII https://m.edso0.ru/00ad9ch2
Kontponsnas padora Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX bubmorexa IOK
o P https://m.edsoo.ru/00ad9ela
COCMHEHUH
[lepBbIe MOMBITKY KIaCCHUPUKAITTN
51 XUMHUYECKHUX dJIeMeHTOB. [ToHsTHE O bubmmorexa LIOK
i https://m.edsoo.ru/00ad9ffa
TPYNIax CXOAHBIX AJICMEHTOB
[Iepuoanueckuii 3aKOH U
52 [lepronuueckas cucTeMa XMMHIECKUX bubmorexa [TOK
pHroa https://m.edsoo.ru/00ada52c
anemeHnToB J[. 1. Menaeneena
53 [Tepuoapl, rpymibl, TOATPYIIIBI bubmmorexa IOK
PHOZEL, TPYTHEL, HOATPYH https://m.edso0.ru/00ada52¢c
54 Crpoenne atoMoB. CoCTaB aTOMHBIX bu6mmorexa [IOK
anep. M3zotonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
95 aToMOB 3jieMeHTOB [leprnoauyeckoit bubmmorexa [IOK
pHOA https://m.edsoo.ru/00ada6bc
cucteMsl JI. 1. MeHaeneeBa
XapaKTepucTuKa XMMHIECKOTO
56 3JIEMEHTA TI0 €TO MTOJI0KCHHUIO B bubmuorexa [IOK
[Tepuoanueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [leproamdeckoro 3aKoHa
57 JUISl PA3BUTHS HAYKH U MTPAKTUKH. []. bubnmoreka [IOK

N. MenaeneeB — y4€HbIH, NIEIAror U
rpaXKIaHUH

https://m.edsoo.ru/00ada96e
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DIIEKTPOOTPULIATETbHOCTHATOMOBXUM bubnmoreka [IOK
58 1
MYECKUXIJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 VIoHHAAXHMICCKAACBATE ! https://m.edsoo.ru/00adac34
60 KoBaseHTHasONIApHAIXUMUYECKASICB 1 bubnmorexa [IOK
SI3b https://m.edsoo.ru/00adaab8
61 KoBanentHasiHenonsipHassXxuMu4IecKast 1 bu6nmnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 CTeneHbOKHCACHHS ! https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO- 1 bubmuorexa [IOK
BOCCTAHOBUTEJIbHBIEPEAKIINU https://m.edso00.ru/00adb076
bu6nuoreka [IOK
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 httos://m.eds00.ru/00adb076
KoHnTtponbHas padota Ne4 o Teme
65 «CTtpoeHue aToMa 1 bubmorera [JOK
P ' https://m.edsoo.ru/00adb486
XUMHUYECKAsCBS3bY
66 PezepBublit ypok. O600111eHUE U 1 bubmorexa [IOK
CHUCTEMAaTHU3alUs 3HAaHUH https://m.edsoo.ru/00adb33c
67 Pesepsublil ypok. O60011eH1E 1 1 bubnuorexa LIOK
CHUCTeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PezepBublit ypok. O600111€HUE U 1 bubnuoreka [IOK
CHUCTEMAaTHU3alMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KUIACC
Ne KoaunuecrBouacon
ara
A DJ1eKTpOHHBbIeM (PPOBBLIEOOPA30
n | Temaypoka Be Kontrpoabubl | IlpakTuyeckn | H3y4e
BaTeJIbHbIepecypchl
/ ero  epadoThbl epadoThI HHUS
n
[Tepuonnueckuii 3akoH. [lepuoanyueckas
1 CI/I(I:)TCMa XUMHYECKUX 3neM2HTOB AU 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubamorexa [JOK
P p https://m.edso0.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasr xumMudeckoi CBS3U M THITHI 1 bubmuorexa [IOK
KPUCTAJUIMYECKUX PEMETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no treme

5 «IToBTOpeHue n yriuyoiaeHne 3HaHUIA 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 Kijacca»

6 Knaccudukanums XuMu4eckux peaxiuii mo 1 bu6nuoreka [IOK
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [loHATHE O TOMOT€HHBIX U 1 Enbmiorexa HOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHUSIX

8 [ToHsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 bu6nmoreka [IOK
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q)aKTopH, BJIMAIOOIME HA CKOPOCTHh
XUMHYISCKOMN PE€aKru U IMOJIOKECHUC
XUMHYCCKOI'0 paBHOBECHUS

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

9 OkucauTenbHO- but6mmoreka [IOK
BOCCTaHOBUTEJIbHBICPEAKIINHI https://m.edsoo.ru/00adcade
Teopust SIEKTPOITUTHYECKON

10 nuccormanun. CHIBHBIE U cl1a0bIe bubmnorexa [JOK

' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonurleypaBHEHUSIPEAKIINI Enbmiorexa HOK
yp peaxtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAaHUI1 B CBETE IIPEACTABICHUI 00 bubmnorexa [JOK
. et https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON AUCCOLIHAIIII
XHUMHUYECKHE CBOICTBA COJIEH B CBETE
13 MIPENCTABIEHNUN 00 DIIEKTPOIIUTHYECKON bubmmorexa [JOK
pen P https://m.edsoo.ru/00add8h2
UCCOLMAINT
14 IloHsATHE O THAPOIU3ECOIEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
but6mmoreka [JOK
15 O000I11IeHNE U CUCTEMATHU3AMA3HAHUN
HHCHHC I CHCTEMATHSAMITISHATHIH https://m.eds00.ru/00addd12

16 ITpakTueckas padora Ne 1. «Pemenue bu6nuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33024 https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o teme

17 «DaexTpoaIuThdeCcKas IUCCOIUALII Enbmiorexa HOK

p a QL. https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIIUN B pACTBOPAX)
b K
18 | OOmas xapakTepucTUKa raJoreHoB. nommorexa [10

https://m.edsoo.ru/00addfe2
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XUMHYEeCKHE CBOMCTBA HA IPUMEpPE XJIopa

Xnoposogopoa. ConsiHast KUCIIOTa,

19 XHMHUYECKHE CBOMCTBA, IIOJYUCHUE bubmorera [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxkTrdeckas padora Ne 2 o Teme
20 «ITonmyyenue COITHOM KUCIOTHI, N3yYEHUE bubmorera [JOK
B yzl » 13YH https://m.edsoo.ru/00ade348
€€ CBOMCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUH, €CIIU OOUH U3 bubmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
29 OO6mras xapakTepucTuka 3J1eMeHTOB VIA- bu6mmoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTUGUKALIMH CEPhI.
23 Haxo>1<p €HHE CEPBI I/I(beé coe I/IHeII){Hﬁ B bubmorera [JOK
8 P uﬂ https://m.edsoo.ru/00ade64a
pupojie. XUMUIECKHECBOWCTBACEPHI
CepoBogopoi, cTpoeHHe, (PU3HIECKUE U bu6muoreka [IOK
24 .
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepol. CepHas KUCIIOTAa,
25 ¢uznyecKkrue u XUMUYECKUE CBOMCTBA Brbmmoreia LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEaKIIHH, JISKAIIIEe B OCHOBE
MPOMBIIIIEHHOTO CII0c00a MoTydeHus
26 CEpHOM KUCIOTEI bubmorexa LHOK
p ’ . https://m.edsoo.ru/00adec8a
XuMH4ecKoe3arps3HCHHEOKPYKAFOIIeHCp
€IBICOCTUHEHUSMUCEPHI
27 Brruncnenune maccoBoii oM BEIXOAa bu6mmoreka [IOK
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MPOIYKTA PEaKIHU
OO6mras XxapakTepucTrKa 3J1eMeHTOB V A-
rpynmbl. A30T, paclipoCTpaHCHHE B

https://m.edsoo.ru/00adec8a

bubmuorexa [JOK

28
npupoze, GU3NIecKre U XUMHUECKUEe https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AmMuax, ero pu3nyecKkue 1 XuMU4ecKue bubnuorexa LIOK
CBOMCTBA, IOJIyYCHHE U IPUMEHEHHE https://m.edso0.ru/00adf004
[Tpaktuyeckas padora Ne 3 o Teme

30 | «llomyuyenne ammuaka, U3y4eHHe ero bubmmorexa [JOK

N yi 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHast KucnoTa, e€ puznyeckue u bu6mmoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJNEN
aMMOHHUS B KaUeCTBE MUHEPAJIbHBIX

30 S but6mmoreka [IOK
YAODPEHII. . https://m.edso00.ru/00adf518
XuMHYeCKOe3arps3HCHHEOKPYKAIOIICHCP
€IBICOCTMHEHUSIMHUA30TA
dochop. Oxcun dhochopa (V) u

33 (boc:il))o pHaﬂ Kchi)Ta (1)(1)PII)3H(‘163)KI/IG u bubmmorexa LOK

P L https:/m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, IOJIyUICHUE
Hcnonb3oBanue pocdaToB B KauecTse
34 | MuHepalbHBIX yI0OpeHuit bubmmorexa LOK
p yAoop o https://m.edsoo.ru/00adfc20
3arpsizHeHuenpupoiHoiicpeasihochaTamu

35 Yriepon, pacnpocTpaHeHue B IPUPO/IE, bu6mmoreka [IOK
¢du3nvecKkre 1 XUMHYECKUE CBOMCTBA https://m.edsoo0.ru/00adfd9c

36 | Oxcunsl yriepoja, ux puzndeckue u bubnuorexa LIOK
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XUMHUYECKHUE CBOMCTBA. DKOJIOTMYECKHE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIOM

yriaepoja (1V)

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

37 VroabHas KUCIIOTA U €€ COIU bubmmorexa [IOK
https://m.edso00.ru/00ae006¢

[Tpaktrueckas padota Ne 4 o Teme BuGmiorexa LIOK

38 | "lomyuerme yriexucroro rasa. https://m.edsoo.ru/00ae027¢
KauecTBenHas peaxiyst Ha KapOOHAT-HOH"
[lepBoHavanbHbBIE MOHATHS 00 Bu6miorexa LIOK

39 OpraHUYECKHUX BEIIECTBAX KaK O
O — https://m.edsoo.ru/00ae054e

40 | KpemHHU#t 1 erocoeMHEHUS bubmorexa LOK

https://m.edsoo.ru/00ae080a

[TpakTrueckas padora Ne 5. Pemenue

41 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [IOK
«Baxaelme HeMeTauIbl U UX https://m.eds00.ru/00ae0bf2
COCTMHCHUS
Konrponbnas padora Ne3 o reme Bu6miorexa LIOK

42 «BakHelme HeMeTaIUIbl U UX
COCITHHCHHSD https://m.edsoo.ru/00ae0el18
OO6m1as XxapaKTepUCTUKa XUMHUYECKUX

43 3JIEMEHTOB — METaJuIoB. MeTayuinueckas bu6muoreka [IOK
CBA3b U METAJUIMYECKAsk KPUCTAIUIMYECKAst https://m.edsoo.ru/00ae103e
peméTka. OU3NUEeCKUECBONCTBAMETAIIIIOB
XuMH4ecKre CBOMCTBAa METAJLJIOB.

44 | DneKTpOXUMHUYECKUH psJl HAPSKEHUI bubmorexa LIOK

METAJIJIOB

https://m.edsoo0.ru/00ael1156
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OO61mmwme crmocoObI MOTYICHHS] METAIIOB.
CrnaBel. BeraucieHus 1o ypaBHEHHSIM

bu6mmoreka [IOK

45
XUMHUYECKUX PEAKIUM, €CIIN OJUH U3 https://m.edso0.ru/00ae1156
pPEareHToB COACPIKUT MPUMECH
46 INousaTre 0 KOPPO3UUMETAIIOB bubmmorexa [JOK
pp https://m.edso0.ru/00ae1278
but6mmoreka [IOK
47
HHenotnpemeran bl https://m.edsoo.ru/00ael14b2
48 OKcHAbI U TUAPOKCUIBI HATPUS U KaJIUA Eubmmorexa ITOK
A AP A p https://m.edsoo.ru/00ae14b?2
49 [IlenouyHO3eMeTbHBIC METAILIBI — KAJIBIIHI bubmuorexa [IOK
1 Maraum https://m.edsoo0.ru/00ae15e8
50 Baxxuenmmecoe tTMHEHUSAKAIBIIAS bubmmorexa [OK
A H https://m.edsoo0.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3A[MI3HAHUNA
59 JKEcTKOCTH BOAKI M CITIOCOORI €€ bub6mmoreka [IOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTH BOIBI U METOEI €€ bubmmorexa IIOK
| https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubmuoreka [JOK
54 An I
FOMUHIH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
THUJIPOKCH/]IA https://m.edsoo.ru/00aelc64
b K
56 Keneso nomroreka 11O

https://m.edso0.ru/00ae1d86
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https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

TOUKA \!pocm

Oxcupl, THAPOKCUabI 1 coitu xkene3a (11)

bubmmoreka [IOK

o7
u xenesa (1) https://m.edso0.ru/00ae35e6
58 | OO6oOuieHne U cUCTEeMaTU3AUsI3HAHUN
[Tpaktuyeckas pabora Ne 7. Pemenue
59 | »sKcmepuMEHTANBHBIX 33724 [0 TeMe bubmmorexa OK
P . 8 https://m.edsoo.ru/00ae3de8
«BaxHeumme MEeTaJTbl K UX COCTHHEHUS
Boeruucnenust mo ypaBHEHUSAM
XUMUYECKUX PEAKUUN, €CIU OIUH U3
peareHTOB J1aH B U30bITKE UM COJIECPKUT bu6mmoreka [IOK
60
MPUMECH. https://m.edso0.ru/00ae1750
BrrunciieHusIMaccoBON0IMBBIXOJAPOTY
KTapeaKIuu
61 | OOGoOuieHne u cucTeMaTH3aUsI3HAHU T
62 KontponbHas pabota Ne4 o teme
«BaxHeime MeTaIbl 1 UX COCTUHEHUSD)
BemecTsa u maTepuaibl B TOBCEIHEBHOM bu6muoreka [IOK
63
JKU3HU 4EJI0BEKA https://m.edso0.ru/00ae3f50
XHUMHUECKOe3arpsI3HEHNEOKPYKAIOIIECp bu6mmoreka [JOK
64
(1131 https://m.eds00.ru/00ae4270
65 Posib X¥MHM B peIIEHNHN 3KOJIOTUYECKUX bu6nuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O60011eHNE U bu6mmoreka [JOK
cUcTeEMaTU3allus 3HaHUH https://m.edsoo.ru/00ae0d0a
PezepHblii ypok. O6001eHne u bubnuorexa [IOK
67 .
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHrlii ypok. O60011eHNE U but6mmoreka [IOK
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TOUYKA \!pocm

‘ cucreMaTrusanusa 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

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



https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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