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[To xumun
YpoBenb 06pa3zoBaHus (KJ1acc) OCHOBHOE o011ee oOpazoBanue §8-9 kiacchl
KommuectBo yacoB 136; 8-9 knacc 2 yaca B HEJIEIIO

VYuurens Opuna Huna AnexkcanapoBHa

[Iporpamma pazpaborana
B cootBeTcTBUHU ¢ DI'OC COO (mpuka3 Munobprayku Poccun ot 17 mast 2012 r. Ne 413);
B cooTBeTcTBUU ¢ POII COO (npuka3z MunnpocsemienusiPoccun ot 18 mas 2023 r. Ne 371)

c yuétom YMK I'.E. Pym3utuca, ®@. I'. ®enpamana.M.: «IIpocBemenune»,2019

C yderoM Meroanyeckux — peKOMEHJAIMHA 1O  CO3MaHMI0 ¥ (YHKIMOHHPOBAHUIO B
001me00pa3oBaTeNbHBIX OPraHU3alUAX, PACTIONOKEHHBIX B CEJbCKOM MECTHOCTH U MAJbIX TOPOJaXx,
IIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOU M TEXHOJIOTM4ecKodl HampapieHHocTel («Touka pocm»%
(yTBepKAEHBl pacmopsykeHneM MunuctepcTBa mpocBemenus Poccuiickoir ®enepanuu ot 1
suBapst 2021 r. Ne P-6).



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHUK Ha YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMBbI
OCHOBHOTO o0Imero oopazoBanus, npenacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOil pabouel MporpaMmbl BOCHUTAHUS M C y4ETOM KOHIICHIUU TPENOJaBaHUS
ydeOHOro npeameTa «XuMus» B 00pa3oBaTelibHbIX opranuzaiusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MpEACTaBICHUE O IENAX, OOIIeH cTpaTeruu oOydeHus,
BOCIIUTAHMSI U Pa3BUTHUSI OOYYAIOIMIMXCS CPEACTBAMHM y4eOHOT'O MpeJAMETa, YCTaHABJIMBACT
00s3aTeNIbHOE MPEIMETHOE CO/IepKAHUE, MPEyCMATPUBAET PACIIPEIEICHHE ero Mo KiaccaMm
U CTPYKTYpUPOBAHME IO pa3jeiaM M TeMaM IMporpaMMbl IO XHUMHUHU, OMNPEIACTACT
KOJIMYECTBEHHBbIE M KAYECTBEHHBIE XAPAKTEPUCTUKU COJCP)KAHUSA, PEKOMEHAYEMYIO
MOCJIEI0BATEIILHOCTh MU3YUEHHUS] XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€il, JIOTUKU Y4eOHOTO0 MpoIiecca, BO3PACTHBIX 0COOEHHOCTEN 00yJaroIMXCsl, ONpeieNser
BO3MOXKHOCTU TpeaMeTa JJIsl peain3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIEero oOpa3oBaHHs, a TakKkKe
TpeOOBaHUN K pe3ysbTaTaM OOYy4YeHUsT XMMHUU Ha YpOBHE IeJied W3y4deHHus MpeaMeTa |
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON NEATETLHOCTH OOYYalolIerocs IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XUMUHU CITYKUT OCHOBOU 11 (POPMHUPOBAHUS MUPOBO33PEHHS 00ydaromierocs,
€ro MPECTABICHUI O MaTepPUATLHOM €UHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POopMUpyEeMbIe
XUMHEH TPEeJCTaBICHUS O B3aUMOIPEBPAIICHUSX DHEPTUU M 00 SBONIOIUU BEIICCTB B
MPUPOE, O MyTSIX PEHICHHUS TIIOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA —
CBIPBEBOM, DSHEPreTUYECKOW, TMHUINEBOM M HKOJIOTHYECKOM Oe30macHOCTH, MpoldiieM
31PaBOOXPAHEHUS.

N3yuenne XumMuu: COCOOCTBYET peanm3allid BO3MOXKHOCTEH IIJIi CAMOPAa3BUTHS U
dbopMupoBaHUS KYIbTYpPhI JIMYHOCTH, €€ O0IIeill U (HYHKIIMOHAIBHONW TPAMOTHOCTH; BHOCHUT
BKJIaJ B (DOPMUPOBAHUE MBIILICHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00yYaroluxcs, HaBbIKOB
UX CAMOCTOSITEIbHOM Y4eOHOU NeSITeIbHOCTH, SKCIMEPUMEHTANIbHBIX U UCCIEI0BATEIbCKUX
YMEHUM, HEOOXOJIMMBIX KaK B IIOBCEJHEBHOW KHW3HU, TaK U B MpodhecCHOHATbHOU

ACATCIIPHOCTH, 3HAKOMMT CO CHCHH(l)HKOﬁ HAy4YHOI'O MBINUJICHHA, 3aKJIaAbIBACT OCHOBBI



LIEJIOCTHOTO B3IJISJ1a HA €IMHCTBO NMPUPOABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAllOM
B (OpPMHUPOBAHHM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYaloLUIUMXCs; CHOCOOCTBYET
(OpMHUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MIPUPOJE, K
YeJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE 00pa30BaHKUe 00yUYarOLIUXCsl.

JlanHbple HampaBieHMs] B OOYYEHHHM XUMHHM OOECHEYUBAIOTCS  CHEIU(PUKON
collepKaHUsl Y4eOHOTro MpeaAMEeTa, KOTOPbIM SBISETCS MeIarormyeckd aJanTHPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKH XMMUHU Ha ONPENeNEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH HAa OCBOEHUE
OoOy4YaroIMMHCS CHUCTEMbl TEPBOHAYAJIbHBIX TOHSITHH XHUMHH, OCHOB HEOPraHUYECKOU
XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MTOHATUN OPraHUYECKON XUMUMU.

CtpykTypa cojaepkaHUsi TpOrpaMMbl 10 XUMHHM CPOpPMUpPOBaHA Ha OCHOBE
CUCTEMHOr0 noaxoza K €€ mzyueHuro. CoziepKaHue CKIAAbIBAETCA U3 CHUCTEMBbI NOHATUN O
XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOU peakuuu. O6e 3TH
CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl MO MPUHIMIY IOCIEA0BATEIBHOIO Pa3BUTUSA 3HAHUUN
Ha OCHOBE TEOPETHYECKUX MPEACTABICHUN pa3HOTO YPOBHS:

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

—Ilepnoanueckoro 3akona /[. I. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

—y4€HHs O CTPOEHUU aTOMa U XMMHUUYECKOU CBSI3U;

—TIpeICTaBIEHU 00 PTIEKTPOIUTUYECKOMN AUCCOLMAIINN BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUSA PAcCMATPUBAIOTCS HA OCHOBE 3MIUPUYECKH MOJYYEHHBIX U
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS

MOCJIEI0BATENBHO OT OAHOTO YPOBHS K JPYTrOMY, BBINOIHSS (PYHKUINUN OOBSICHEHUS U
IIPOTHO3UPOBAHUSA CBOWCTB, CTPOCHUS U BO3MOKHOCTEM IPAKTUYECKOrO IPUMEHEHUS U
IIOJIyYEHHUS U3Y4aeMbIX BELICCTB.

OcBoeHuEe MpOrpaMMbl IO XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO IMPEACTABICHUS O
XUMHUYECKOW COCTABJISIFOLIEH HAYYHOW KAPTUHBI MUpPAa B JIOTHKE €€ CUCTEMHOM NPUPOIBI,
LIEHHOCTHOI'O OTHOWICHUS K HAyYHOMY 3HAHUIO MU METOJaM IO3HaHWA B Hayke. M3yueHwue
XUMHHU MPOUCXOJUT C MPUBICYECHUEM 3HAHMM M3 paHEe M3YUYEHHBIX y4EOHBIX MPEIMETOB:
«OKpyX)aromui MUp»,

«buonorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipu n3yueHnn XUMUU NPOUCXOIUT POPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAyKH

KakK 00J1acTu COBPCMCHHOI'O €CTCCTBO3HAHUA, HpaKTI/I‘-ICCKOI\& ACATCIBbHOCTHU YCJIIOBCKA M KAaK



OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYphl. 3ajadya y4eOHOro MpeaMeTa COCTOUT B
GbopMUPOBaHUN CUCTEMbI XUMUUYECKUX 3HAHUN — BaKHEHUITUX (DAKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUM, TOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUECKOIO XapakTepa,
s3bIKa HAYKH, B MPUOOIIEHUM K HAYYHBIM METOJIaM TO3HAaHMS MPU U3YyUYECHHUH BEIIECTB U
XUMUYECKUX peakiuii, B (POPMUPOBAHUU M PA3BUTUU TO3HABATEILHBIX YMEHUH M UX
MIPUMEHEHUM B Y4eOHO-TIO3HABATEILHONM M y4eOHO-HUCCIIENOBATEIbCKON JIESITEIHHOCTH,
OCBOCHUU TIpaBUJI 0€30MMacHOr0 oOpalleHusl C BEIIECTBAMU B MIOBCETHEBHOMN KU3HHU.

[Ipu u3yyeHun XUMHUU Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa3oBaHUsl BaKHOE 3HAUYCHUE
npuoOpesu Takue 1eNu, Kak:

— opMUpOBaHHE  HHTEIUICKTYaJlbHO  pPa3BUTOH  JMYHOCTH, rOTOBOM K
caMm000pa30BaHuUI0, COTPYAHUYECTBY,

CaMOCTOSITEJIbHOMY TPUHSTHIO PEIIeHUM, CIOCOOHOW adanTUPOBaThCSI K OBICTPO
MEHSFOIITUMCSI YCTIOBUSIM KU3HH,

— HaIPaBJIEHHOCTh OOYUYEHMs] Ha CHCTEMAaTHYECKOE MPHUOOIICHUE OOyJaroOUUXCs K
CaMOCTOSITEJIbHOM  IO3HABATEJIBHOW  JESATEIbHOCTH, HAyYHBIM METOJAaM  IIO3HaHUS,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMHUH;

— o0ecrieyeHue yclOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIbITA
pazHoo0pa3HOM JesATEeIbHOCTH, IO3HAHUS M CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIUI ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JIJIS1 PA3JINYHBIX BUAOB JESATEIbHOCTH;

— hopmupoBanue oOmiel (yHKIIMOHATBPHONW M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM YHCIIE YMEHUW OOBSCHATh W OIEHUBATH SIBICHHUS OKPYKAIOIIETO MUPA, HCIOIb3Ys
3HAHMSI U OIIBIT, TIOJIYYCHHBIC TIPU U3YYCHUH XUMUH, IPUMEHSATh UX TIPU PEIICHUU TpodieM
B MOBCETHEBHOU JKU3HU U TPYIOBOU AEATEIBHOCTH;

— dopMupoBaHUE Yy O0OyYalONIMXCS TYMAHUCTHYECKUX OTHOIICHUW, TOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUU JIJIS1 BBIPAOOTKU SKOJIOTUUECKH IEIeCO00pa3HOro OBEACHUS
B OBITY W TPYAOBOW NEATEILHOCTH B IIENSAX COXPAHEHUS CBOETO 3/I0POBbSI U OKPYKAIOIICH
MPUPOTHOMN CPEeIbI;

— pa3BUTHE MOTHBAallUM K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHMSI

00111eueIOBEYECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u

HaIpPaBJICHHOCTH JIaJIbHEHIIero o0yyeHus.



OO6miee 4muCiIO YacoB, OTBEAEHHBIX [JIi M3YyUYEHUST XUMUM HAa YPOBHE OCHOBHOIO
oO1rero oopazoBanusi, coctapisier 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HeJeno), B 9
Ki1acce — 68 gacoB (2 yaca B HEJCIIO).

COIJEPKXAHUE OBYUEHUASA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Ponb XMMHUU B )KU3HU Ye€IIOBEKA. XMMHUs B CUCTEME HayK. Temna u
BelecTBa. PU3MYECKUE CBOMCTBA BELIECTB. ArperarHoe cocrosiHue BeuniectB. [loHsiTue o
MeTo/ax Mo3HaHus B XUMUHU. YucThie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE AJIeMEHThl. CHUMBOJIBI XUMHUUYECKUX SJIEMEHTOB.
[IpocThie U CclIOXKHBIE BeleCTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysna. BajJeHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB.

OtHocuTenbHass aToMmHasi macca. OTHOCUTENIbHAs MOJICKYJspHass Macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

KomunuectBo BemectBa. Moiib. MonsipHast Macca. B3aumMocBsA3p KoIM4ecTBa, Macchl U
YHclia CTPYKTYPHBIX €UHUIL BellecTBa. PacuéTsl o ¢popMynamMm XUMUYECKUX COETMHEHUIA.

@u3NuecKne U XUMHUYECKHUE SIBJIICHHS. XUMHUYECKas peakuus U €€ NMpU3HAKHU. 3aKOH
COXpaHEHHsI MacChl BEILIECTB.

Xumudeckue ypaBHeHus. Kiraccupuranuss XUMHUUYECKUX peakmui (COeauHEHHs,
pa3IoKeHUs, 3aMEIIeHHs, OOMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCY/I0H, MpaBHiiaMu padOTHI B TaO0OpaTOPUU U MpUEMaMU
oOpareHust ¢ 1a00paTOpHBIM 00OPYAOBAaHUEM, H3YUYCHHE W ONHMCAaHWE (PU3MUECKUX CBOMCTB
00pa3IoB HEOPraHMUECKUX BEIICCTB, HAOMOACHNE (PU3HISCKUX

(m1aBneHue BOCKA, TasHUE JIbJIa, PACTHUPAHUE caxapa B CTyNKe, KHUIEHUE W
KOHJICHCAIUsl BOJIbl) U XMMHMUYECKUX (TOPEHHE CBEUYH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCJIOTOM) SIBICHUW, HAOIIOJIEHHE W ONHCAaHUE NPU3HAKOB
MPOTEKAHUSI XUMHYECKUX PEeaKluil (pa3oKeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIIOTHI
¢ xyopugoM Oapusi, pasznoxenue rugpokcuna meau (II) npu HarpeBanuu, B3auMOJICCTBUE
xenesa ¢ pactBopoM coiu meau (1), uzyuenue cnocoOOB pasziesieHus: CMECceld: ¢ TOMOIIbIO

Martgura, (bHHBTpOBaHI/Ie, BbIIIApUBAHUC, JUCTHUILIALINA, XpOMaTOFpa(l)I/IH, IIPOBCACHUC



OUUCTKW TOBAPEHHOM COJIM, HAOJIOJICHUE M OMHCAaHWE PEe3yJbTAaTOB IMPOBEJCHUS OIbITA,
WJUTIOCTPUPYIOLIETO  3aKOH  COXPAHEHUsS  MAaCChl, CO3JaHHE  MOJEIEH  MOJIEKYI
(1apocTep KHEBBIX).

BaxxHelilne npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kucimopoa — 371eMEHT U MPOCTOE BEUIECTBO.
Haxoxnaenue xucimopojga B mnpupoje, (U3MUECKMe U XUMHUYECKUE CBOWCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kuciaopoga. CrnocoObl TMOTYyYEHHS KUCIOpOJa B
naboparopuu W NpoMmblluieHHOCTH. KpyroBopor kucimopoma B mpupojae. O30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/Ia.

TennoBoit ekt XUMUYECKOW peaklnu, TEPMOXUMHUYECKUE YPaBHEHHS, JK30- U
SHJIOTEPMHUYECKHE peakiuu. TommBo:

yrojib U METaH. 3arps3HeHUe BO3/1yXa, YCUJIECHNE MapHUKOBOTO 3¢ deKTa, pa3pylicHue
030HOBOT'O CJIOSI.

Bonopon — snemeHT M mpocroe BemecTBO. HaxokaeHue Boaopoja B MPUPOJIE,
duznueckre U XuMUYeCKrue CBOMNCTBA,

npUMeHeHHe, crocoObl mosrydeHus. Kuciaorer u comm.

MoutsipHblii 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue cBoucTBa BOAbl. Boma kak pactBoputenb. PactBopbel. HacellieHHbIE U
HEHACBHIIIEHHbIE PAcTBOPbl. PacTBOpUMOCTh BEHIECTB B BoJe. MaccoBas A0Jis BellecTBa B
pacTtBope. XUMHUUYECKHe CBOMCTBA BOAbl. OcHOBaHMs. PoJjib pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoAsl B npupoae. 3arpsi3HeHre NpupoAHbIX BoA. OXpaHa U OUMCTKA
MIPUPOIHBIX BO.

Knaccuduxkarnus neopranmdeckux coenuHenuit. Oxcunnl. Kiaccudukaiums oxcumaos:
conmeobOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, aMQpOTepHbIE) U  HECOJIe0Opa3yroIIHe.
Homenkiarypa okcuaoB. ®dusznueckne M XUMHYECKHE CBOMCTBA OKCUAOB. llomyueHue
OKCHJIOB.

OcuoBanusi. Knaccudukaruss ocHOBaHWN: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBAa OCHOBaHUW. [lonmydenue
OCHOBaHUM.

Kucnorel. Knaccudukauuss xucnor. Homenknarypa kucinor. Puszmyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctm MetamioB H. H. bexerosa. Ilomyudenue

KHCJIOT.



Comu. Howmenkmatypa comeil. ®Puznueckne W XUMUYECKHE CBOMCTBA COJIEH.
ITonyyenue comeii.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEJCICHUE COJEpPKAHUSA KHUCIOpPOoJa B BO3AyX€, IMOJy4YEHHUE,
cobupaHue, pacro3HaBaHUE U U3yUCHUE

CBOMCTB KHUCJIOpOJa, HAONIOJEHHWE B3aUMOJCHUCTBUSI BEIIECTB C KHUCJIOPOJOM U
yCJIOBHSI BO3HUKHOBEHHMSI U TIPEKpalleHusi TopeHus (moxapa), 03HaKOMJICHUE ¢ 00pa3iaMu
OKCHJIOB U OIHUCAHME WX CBOWCTB, MOJIydye€HHUE, cOOMpaHue, paclio3HABaHUE U H3yUCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMoiercTBrue Bojgopoaa ¢ okcuaom meau (I1) (Bo3moxxkHO
UCITIOJIb30BaHUE BUEOMATEPUAIOB), HAOIOAeHNE 00pa3Il0B BEIIECTB KOJIMYECTBOM | MOJIb,
UCCJIEJIOBAaHNE OCOOEHHOCTEH pAaCTBOPEHMS BEIIECTB C Pa3IMYHONW PaCTBOPUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM J10JI€l PacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBHE BOJbI ¢ MeTaulaMu (HaTpUeM M KalblieM) (BO3MOXXHO HCIIOJIh30BaHUE
BUJIEOMATEpUAJIOB), HCCIEJOBaHUE OOpa3lloB HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX
KJIaCCOB, HAOJIIO/IEHUE U3MEHEHHUs OKPACKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U HIENOYEH,
u3ydyeHue B3zaumojercTBus okcuna menud (II) ¢ pacTBopom cepHOW KHUCIOTHI, KUCIOT C
MeTaJulaMu, PeakIuil HEeUTpaau3aluu, MOJTy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE
OJIHOTO0 METajula APYrMM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAJIbHbBIX 33/1a4 10 TEME
«BaxkHenne KI1accbl HEOPTaHUYECKUX COCTUHECHUN.

IMepuoauueckuii 3akoH u Ilepuognueckasi cucreMa XUMHUYECKUX jIeMeHTOB /I,
N. MenaeneeBa. CrtpoeHue aroMoB. XuMHYecKassi CBsI3b. OKHCJIUTENBHO-
BOCCTAHOBUTEJ/IbHbIC PEAKIUHN

[lepBbie MOMBITKN KIACCH(PUKANNK XUMHYECKUX deMeHTOB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEIOYHBIE U

IIEJI0YHO3EMENbHBIE METAJUIbl, TaJIOT€Hbl, UHEPTHbIC Ta3bl). DJIEMEHTHI, KOTOpPbIC
oOpa3zytoT aM(oTepHBIE OKCUBI U TUAPOKCHIBIL.

Ileppuonnuecknit 3akoH. llepmoguueckass cucremMa XUMHYECKUX 3JJIEMEHTOB /I,
N. MenneneeBa. KopoTkonepuoanas u anuHHonepuoaHass ¢dopmel  [lepuoanyeckoi
cucrembl xumudeckux sneMmeHToB . M. Menneneesa. Ilepuoapsl u rpynnel. Ousndeckuii

CMBICJ ITIOPAAKOBOI'O HOMEPA, HOMCPOB IICPHOJa U I'PYIIIIEI 3JICMCHTA.



Crpoenne aromoB. CocraB atomHbIX snep. HM3oromsl. Onektponbl. CtpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XuMuyeckux 3aeMeHToB llepuoanueckoii
cucremsl 1. 1. Menneneesa. XapakTepUCTUKAa XUMHUYECKOIO JIEMEHTA IO €0 MOJIOKEHUIO
B [Iepunoanyeckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHUs  paauyca  aTOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAIMYECKUX U HEMETAIUINYECKUX CBOMCTB MO IPYIIaM U NEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckoil CHUCTEMBI XHUMHUYECKHX
3JIEMEHTOB ISl pa3BUTHUS HAyKH U NpakTuku. /. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckass  cBa3b.  KoBasieHTHass ~ (moJjisipHass M HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucienus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomeccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00Pa3IOB BEIIECTB METAIJIOB M HEMETAIJIOB, B3aUMOJCHCTBUE THIIPOKCUIA
[IMHKA C pacTBOPaMHU KHUCJIOT U LIEJIOYEH, IIPOBEAEHUE ONBITOB, WUTHOCTPUPYIOLIUX ITPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (rOpeHue,  peakiuu  pasJIoKEHUs,
COCTMHEHUS ).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MeXnOpeaMETHBIX CBSI3€M NOpU  M3yYeHUHM XUMUM B &8 Kiacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK H
NOHATHM, SBIBIIOIIMXCS CUCTEMHBIMM ISl OTACIBHBIX IPEAMETOB E€CTECTBEHHO-HAaYYHOIO
LHKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAY4YHbIH (DaKkT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJu3, CHHTE3, KiIacCUupUKaIus,

NEPUOJNYHOCTD, HAOIIOJAEHUE, SKCIEPUMEHT, MOJIEIUPOBAHNUE, U3MEPEHHUE, MOJIENb,
SIBJICHUE.

®usuka: Marepus, aroM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJA, W30TOIbI,
pPazMoaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TeNO, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, ra3, (U3HMUYECKUE BEIUUUHBI, €IMHULIBI U3MEPEHHS], KOCMOC, IJIAHETHI,
3BE31161, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.



I'eorpadusi: armocdepa, runpocdepa, MHUHEpPadbl, TOPHBIE MOPOIbI, IOJE3HbIE

HCKOIAaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuonunueckuii 3akoH. Ilepuoguueckas cucremMa XUMHYECKHX 3JIeMEHTOB [l
N. MenpneneeBa. CtpoeHrue aTroMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOIOB, Kalaus, KaJbLHUs U UX COCAUHEHHI B COOTBETCTBHUM C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cuctemMe u CTpOCHUEM MX aTOMOB.

CtpoeHue BelIecTBA: BUJbI XMMUUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU W BUJIA XUMUUYECKOU
CBSI3H.

Knaccudukaiys u HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIaCCaM HEOPTaHMYECKUX COCAUHEHUMN, FTeHeTUYeCKas
CBSI3b HEOPTAHUYECKHUX BEIIIECTB.

Knaccupukanys XUMHYECKUX peakIui 10 pa3IdyHbIM IpU3HAKaMm (10 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, M0 H3MEHECHHIO
CTENIEHEW OKHUCJICHUS XHUMHYECKHX DJJIEMEHTOB, MO OOpaTUMOCTH, II0 yYacCTHIO
KaTajau3aTopa). IK30- U SHJIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUUECKUE YPABHECHMUSI.

[TonsiTue o0 ckopocTu xumMudeckoi peakiuu. [TonsiTue 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKHUX peaknusx. [lonstue o

FOMOT€HHBIX M TE€TEepOreHHbIX peaknusax. Ilonsthne o karanuze. llonatue o
XUMHUYECKOM paBHOBecuU. DakToOphl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOM pEaKIuu |
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCIHTEIFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, JJESKTPOHHBIH OajaHC OKHCIHTEIBHO-
BOCCTAHOBHUTEIBHOM PEAKIINU.

CocraBieHre  YpaBHEHUM  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUUA  C

HCIIOJIb30BAHHUEM MCTOda 3JICKTPOHHOI'O Oaianca.



Teopust DINEKTPOJUTHUYECKONM JTHCCOLMALMHU. OJNEKTPOJUTBI W HEDIIEKTPOJIMUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JUCCOLMALMMU BEMIECTB C PA3IUYHBIMU BUAAMU XUMUYECKOU
cBsa3u. Crenenp auccounanuy. CUIIbHbBIE U CIa0bIE 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y ClIoBUSI IPOTEKAHUS pEaKLMii HOHHOTO 0OMEHa, MOJIHbIE
Y COKpalllEHHbIE MOHHBIC ypaBHEHHUs peakuuil. CBOWCTBAa KHUCJIOT, OCHOBAHUW U COJIEH B
CBETE MpEACTaBICHUN 00 3JIEKTPOIUTUYECKON auccouuanuu. KadyecTBeHHbIE peakIuu Ha
HOHBL. [IoHATHE O TUAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMIIEHHE C MOJEJIIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJIOpUJA HATPHUSA),
UCCJIEOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW pEAKLUMU OT BO3JECHCTBUS PA3TUYHBIX
(dakTopoB,  HCCIEIOBAaHWE  DJEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLIMAIIMM KHUCIIOT, HIEN0Yel U coyie (BO3MOXHO HMCIIOJIb30BaHUE BUACO MaTEpPHAIIOB),
IPOBEJICHUE OMBITOB, WUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKaHUS Peakiuii HOHHOTO OOMEeHa
(ob6pazoBanue ocanka, BbIIENIEHHE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, MIUIIOCTPUPYIOIINX
IpUMEPHl OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX pEaKUUi (rOpeHue, peaklnH pasJIoKEHUs,
COCIMHEHHUS), pACMO3HABAaHWE HEOPraHMYECKHX BEIIECTB C TOMOIIBI0 KadeCTBEHHBIX
pEaKLHil Ha MOHBI, PELICHNUE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerasibl 4 MX cOeAMHEHUS

OO6mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE
cTeneHu okucieHus. CtpoeHue u

¢u3uYecKre CBOMCTBA IMPOCTBHIX BEIIECTB — TAJON€HOB. XHWMHYECKHE CBOMCTBA Ha
npuMepe xyopa (B3auMOoAEHCTBHE C METaJUIaMU, HEMETAJIJIaMU, 1eJI049aMu). XJIOPOBOJAOPOI.
ConsiHast KuCIOTa, XMMHYECKHE CBOWCTBA, IMOJy4YeHUE, NMpuMeHeHue. JleiicTBue xiopa u
XJIOPOBOJIOPOJA HA OpPraHu3M 4eloBeKa. BakHehmue XJIopuAbl M HX HAXOXKJICHUE B

MpUpoeE.

Ob6mrast xapakrtepuctuka 3aeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gpu3nuecKkue CBOKWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U cepbl. AIOTPOINHbIE MOAU(DHUKAUIUMU KHUCIOpPOJa U cepbl. XUMHUYECKHE
cBoiicTBa ceprl. CepoBoiopoa, cTpoeHHEe, GU3NUECKHEe M XUMHUUYECKHE CBOWMCTBA. OKCHJIBI

CCpbl KaK IPCACTAaBUTCIN KHCIOTHBIX OKCHOOB. CCpHaH KHCJIOTA, (l)I/ISI/I‘-ICCKI/Ie 151



XUMHAYECKUE CBOMCTBA (0OIIMe KaK MpeACTaBUTENs Kjacca KUCIOT U CHEHUu(pUIECKHe).
XUMUYECKHE Peakiuy, JeKallie B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOIYYeHUs CEPHOMN
KkucaoTel. [Ipumenenne cepHoii KucIoThl. Cosli CepHOM KUCIOTHI, KAUeCTBEHHAs! PeaKIlis Ha
cynbdar-uoH. Haxoxenue cepsl u e€

COCQMHEHUN B npupofe. XUMHYECKOE 3arpsA3HEHUE OKPYXKalolled cpenbl
COCMHEHHSIMH Cepbl (KHCIOTHBIE JOXKIH, 3arpsi3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPETOTBPAIICHHUS.

OOmiast xapaktepucTHKa 3JeMeHTOB VA-rpymmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHBIE CTENEHU OKUCICHHUsA. A30T, paclpoCTpaHEHHWE B MpHUpOJe, (PUINUYECKHE H
XUMHYECKHe CBOWcTBa. KpyroBopor aszora B mpupoge. AMMHUAK, €ro (u3HYecKue u
XUMHYECKUE CBOWCTBA, TMOJIydeHHE W TpuMeHeHHe. Coiau aMMOHHMS, WX (DHU3UYECKUE H
XHMHYECKUE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHasT peakius Ha WOHBI aMMOHHS. A30THas
KHCIIOTa, €€ Mmoy4YeHne, (pu3nueckue U XUMHUYECKHUEe CBOWCTBA (00OIIMEe KakK MPeJICTaBUTEIS
KJIacca KUCJOT U cneruduieckue). Vcrnonb30BaHue HUTPATOB U COJICH aMMOHUS B KA4eCTBE
MUHEPAIBHBIX yI00peHnid. XUMHUECKOe 3arpsA3HEHUE OKPYXKAIoIIeH Cpeibl COeTMHEHUSIMU
a3ota (KUCJIOTHBIE JOXIHW, 3arpsi3HEHHE BO3JyXa, IMOYBBI M BOA0EMOB). Docdop,
ajstoTponiHeie  Momudukanuu Qgocdopa, Guznyeckue M XUMHUUECKHe cBoWcTBa. OKCHUA
docdhopa (V) u dochopHas kucnora, ¢pu3nuecKue U XUMHUUYECKHE CBOMCTBA, MOJy4YEHUE.
HcnonwszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaxktepuctuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHble  CTETIEHHM  OKHUCJICHHs.  YTJIEpoJ,  aJIOTPONHBIE  MOAU(UKAIINH,
pacupocTpaHeHre B mpuponae, (QGU3MUECKHe U XUMUYECKHE CBOMCTBA. AjcopOIus.
Kpyrosopot yriepoga B mpupome. Okcunbl yriepona, uxX (HU3MYECKHE M XUMHYECKUE
CBOICTBA, JICMCTBHE HA YKUBHIE OPTaHU3MBI, MOJYYCHHE U MPUMEHEHHUE. DKOIOTHYECKUE
nmpoOiemMbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (IV), rumore3a T006albHOTO TMOTEMIICHUS
KIIUMaTta, MapHUKOBBIA J(¢dekT. YroiapHas Kuciora u €€ coid, uX (U3UYECKUE W
XAMHYECKUE CBOMCTBA, MONydeHUE W TpuMeHeHue. KauecTBeHHas peaknus Ha KapOoOHAT-
noHbl. Mcmonp3oBaHne KapOOHATOB B OBITY, MEIWIIMHE, MPOMBINIJICHHOCTH W CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHUYECKUX BEMIECTBAX KaK O COCAUHEHUSIX
yraepojga (MeTaH, 3TaH, OSTWICH, AaleTWIeH, STaHOJ, TJIMIEPUH, YKCYCHAas KHCIIOTA).

[IpuponHble UCTOYHUKHU YTIAEBOAOPOAOB (yroiab, OPUPOIHBIN Ta3, HE(PTh), MPOAYKTHI UX



nepepaboTku (O€H3UH), UX POJb B OBITY UM NMPOMBINUICHHOCTH. [loHsITHE O OGUONIOruYecKu
BOKHBIX BEIIECTBAX: KUpaxX, OelKax, YrjieBoJgaXx — M HUX POJIM B JKU3HU YETOBEKa.
MarepuanbHoe €JMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCAUHEHUM.

Kpemnuii, ero Qusnueckue u XUMUYECKHE CBOMCTBA, MOJYyYEHHE U MPUMEHEHHUE.
Coenunenusi kpemHus B mnpuponae. OOmme mnpeactaBieHus o0 okcuae kpemuus (IV) u
KpeMHHEeBOM kucioTe. CWIMKAThl, WX HCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiinue ctpouTeabHble MaTepHUAlIbl: KepaMHUKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
[TpoGnembl

0€30MacHOr0 UCIOJIb30BAHUSI CTPOUTEIbHBIX MAaTEPUAIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHrue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KauyeCTBEHHBIX pPEaKIMii Ha XJIOPUI-WOHBI M HAOIIOJCHUE NPHU3HAKOB HUX
IPOTEKAHUSI, OTBIThI, OTpaKarONIUe (PU3UICCKUE U XUMUYECKHE CBOMCTBA TAJIOTCHOB U HX
coeIMHEHUN (BO3MOXXHO HCITOJIb30BAaHUE BHJICOMATEPUATIOB), O3HAKOMJIEHHUE C oOpasiamu
XJIOpUJIOB (TaJOTeHUIOB), O3HAKOMJIEHHME ¢ oOpa3laMu cepbl M €€ COeIUHEHUSIMHU
(BO3MOKHO HCHOJB30BaHUE BHUIEOMATEpUANIOB), HAONIONEHHE TIpolecca OOYTIMBaHUS
caxapa TOJ JEWCTBUEM KOHIICHTPUPOBAHHOM CEpHON KHUCIOTHI, U3YYEHHE XHMHYECKHUX
CBOICTB pa30aBI€HHON CEpPHON KUCIOTHI, IPOBEICHNE KaYECTBEHHON peaKIui Ha Cyib(aT-
MOH M HaOII0/IeHNe MpU3HaKa e€ MPOTEKaHus, 0O3HAKOMJICHHE C (U3MUYECKUMHU CBONCTBAMU
azota, (ochopa W wuX coequHeHUN (BO3MOXKHO HCIIOIB30BAHUE BHUICOMATEPUATIOB),
obOpasnamMu a30THBIX B (HOCPOpPHBIX yIOOpPEHUH, MoTydyeHne, cOOMpaHue, paclio3HaBaHUE U
M3yUYEHHUE CBOWCTB aMMHAKa, NPOBEICHUE KauyeCTBEHHBIX pPEaKIMil HA MOH aMMOHHUS H
docdaT-roH 1 U3ydeHre TPU3HAKOB UX MPOTEKAHMS, B3aUMOICHCTBIE KOHIIEHTPUPOBAHHON
A30THOM KHUCJOTBI C MeAbI0 (BO3MOKHO MCIOJIb30BAHHE BHJIEOMATEPHUANIOB), H3Y4YECHUE
MOJIeNIel KPHUCTAJUTMUECKUX pemeéTok anmasa, rpaduta, ¢GyiaepeHa, O3HAKOMIICHHE C
MIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPONCTBOM
MPOTHBOTa3a, MOJydyeHUue, coOMpaHue, pPAclo3HABaHUE M W3YyUYEHHE CBOWCTB YIJIEKHCIIOTO
raza, MpOBEJCHHE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT W CUJIMKAT-UOHBI U H3y4YCHHUE
MIPU3HAKOB MX MPOTEKAHUS, 03HAKOMJICHUE C MPOJIYKIHUEH CUIMKATHON MPOMBIIIJIEHHOCTH,
peleHre SKCIEPUMEHTAbHbBIX 3aj1a4 10 Teme «BakHeillline HeMeTaulbl U UX COCAUHEHUSD.

MeTtaajabl 1 MX cCoeaANHCHUSA



OO0mast xapakTepUCTHKAa XUMHUYECKHUX 3JIEMEHTOB — META/VIOB HAa OCHOBAHMM HX
nonoxeHus B Ilepuogmyeckon cucreMe xumuyeckux diaeMeHTOB [[. WM. MenneneeBa u
ctpoeHuss aroMoB. CTpoeHMe MeTauioB. Meramdeckass CBS3b M METAJUINYECKas
KPUCTAJIIMYECKAS PEIIETKA. DJIEKTPOXUMUYECKUN P HAPSDKEHUN MeTauioB. Pu3nyeckue
U XMMHYECKHE CBOMCTBAa MeramuioB. OO0mue crnocoObl monydeHuss meTtayioB. llonsarue o
KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyT'yH,
JTIOpaIIOMUHUM, OpOH3a) U UX IPUMEHEHUE B ObITY U POMBIIIJIEHHOCTH.

[IlemouHble METAJIBI: TMOJOXKEHUE B Ilepuoanyeckol CUCTEME XUMHUYECKHUX
aneMmeHToB 1. V1. Menneneesa, CTpoeHUE UX aTOMOB, HaxoXAeHUE B npupoae. Gusnueckue
U XUMUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kayusi). OKCUIIBl U TUJIPOKCUJIBI HATPUS U
kanud. [[puMeHenne meaouHbIX METAUIOB U UX COEIMHEHHI.

[[lenoyHo3eMenbHBIE METAUIBI MAarHUKA M KaJIbLUUM: ToJIo)keHue B llepumognueckoit
cucrteMe xumuieckux sneMeHToB Jl. 1. MeHneneeBa, CTpOEHHE UX aTOMOB, HaXOK/ICHUE B
npupoje. Pu3nuecKkue 1 XuMHUECKHUE CBOMCTBA MArHUS U KaJbLIUs.

Baxueilimue coennHeHus KalblUs (OKCUI, THAPOKCUI, coiin). KECTKOCTh BOABI U
CIOCOOBI €€ yCTpaHEHUSI.

Amromunuii: nonoxxenue B Ilepuogmyeckoil cucTeMe XUMUYECKHX SJIEMEHTOB JI.
N. MeHneneeBa, CTpOCHHE aTOMa, HaxXOXkJeHUWE B mpupoae. Pu3NUecKue U XUMHYECKHE
CBOICTBA anmoMuHUsA. AMDOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxkenne B Ilepuonnyeckor cHUCTEME XUMHYECKUX JJIEeMEHTOB /I,
N. MenpaeneeBa, cTpoeHHUE aToOMa,

HaxoxaeHue B mnpupoge. dusnyeckne W XUMUYECKHE CBOMCTBa kene3a. OKcHbl,
ruapokcuasl u conu xenesa (II) u xxenesa (I11I), ux cocras, cBOCTBA U MOIyUYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMl METajyIOB U CIUIABOB, WX (PU3MUYECKUMH CBOWCTBAMH,
U3Y4YEHHUE PE3YJIbTATOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KAJbIIU U HATPHS C BOJAOU

(BO3MOXHO HCHOJIB30BAHUE BHUAEOMATEPUAJIOB), HUCCIIEIOBAHUE CBONCTB KECTKON
BOJBI, Ipolecca TOpPEeHUs JKele3a B  KHUCIOpoAe  (BO3MOMKHO  HMCHOJIB30BAHHE
BUJIEOMATEPUATIOB), MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX pEaKIUMi Ha HOHBI: MarHusl,
KaJIbLIMS, aTIOMUHUS, [IMHKA, xene3a (I1) u xxeneza (III), meau (I1), HabntoieHune u onucanue

IponcCCOB OKpalmlMBaHUA INIAMCHHM HWOHAMM HATPpHA, Kalnud HW KaJbIUsd (BO3MO)KHO



WCIIOJb30BaHUE BUJICOMATEPUATIOB), HCCIEAOBaHWE aM(pOTEPHBIX CBOMCTB THUIPOKCU]IA
ATIOMUHUS M THAPOKCUJA LHMHKA, PEHICHUE JKCHEPUMEHTAIbHBIX 3a/a4d [0 TeEMe
«Baxxnenmue METAIUIbI U KX COSTUMHECHUS.

XuMHus M OKpYy:KaloLas cpeaa

BemecrBa u Marepuasisl B IIOBCEJHEBHOM JKM3HHU 4YesjoBeKa. besomacHoe
HCMOJIb30BAHUE BEMIECTB U XUMHUECKUX PEAKLINI

B ObITy. [lepBast mOMOIIL TPU XUMUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpyXarolew cpeabl (mpeaenbHas — JIOMyCTUMAs
KOHIIeHTpalus Bemects, nanee — [1/1K). Ponb xumMuu B penieHu# 3K0JI0OTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o00pa3lloB MaTepHayioB (CTEKIO, CIUIABBI METAJIOB, TOJUMEpHBIE
MaTepHaIbI).

Mescnpeomemmunie ceasu

Peanuzamus MeXNpeaMETHBIX CBsi3€d MNpU M3YYEHUM XUMUM B 9  Kjacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U
NOHSTUH, SIBIISIFOUIMXCS CHUCTEMHBIMHU ISl OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBbIE MOHATHUS: HAy4YHBIM (DaKkT, rumoresa, 3aKOH, TEOPHS,
aHaJu3, CHHTE3, KiIacCuuKaIusi,

NEPUOJUYHOCTh, HAOIIOACHUE, DKCIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIETb,
SIBJICHUE, TAPHUKOBBINA 3(PPEKT, TEXHOJIOTHsI, MaTEPHAIIBI.

dusznka: Marepus, aToM, O3JIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHWJ, H30TOIIbI,
PaIHOAaKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUYECKUM 3apsj, IPOBOAHUKH, IOJIYNPOBOJHUKH,
TUDIIEKTPUKH, (DOTOITIEMEHT, BEIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIeCTBa, a3,
pacTBOp, PacCTBOPUMOCTH, KpPUCTAITMYECKas pemI€TKa, CIUIaBbl, (DU3UUYECKHUE BEITUYHHBI,
€UHULIBI

M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHhI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, buocdepa, IKOCUCTEMA, MUHEPATBHBIE YI0OpPEHMUS,
MHKPOAJIEMEHTBI, MAKPO3JIEMEHTHI,

MATATENbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuHepaidbl, TOPHbIE MOPOJbI, IOJE3HBIC

HCKOITaCMbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [IPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJUMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHHUS TMPOTPAMMBbl OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B XO0J¢ OOyYeHHMsT XHMHH B €IWHCTBE YYCOHOH M BOCIHMTATEIHHOM
JESATEIPHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMH POCCUHUCKUMU COITMOKYJIBTYPHBIMH H
JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHU, NMPUHSATBIMH B OOIIECTBE MPaBUJIAMU M HOPMaMH
MOBEJICHHUSI U CIIOCOOCTBYIOT TIpOIIeCCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIHAIIH 3AIHH
00y4Jaromuxcs.

JIMYHOCTHBIC PE3yJBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIINN U PACIIUPEHUE OTBITA JSATEIHBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY H
HAyYHOMY HACJICIUIO, TTOHUMAHHS 3HAYCHUS XUMHUYECKON HayKH B JKU3HU COBPEMEHHOTO
oO1ecTBa, CIOCOOHOCTH BIIaJIETh IOCTOBEPHON MH(POpMAITHEH 0 TIEPEIOBBIX JOCTHKEHUIX U
OTKPBITHUSAX MUPOBOM U OTE€UECTBEHHON XUMUH,

3aMHTEPECOBAaHHOCTH B HAYUHBIX 3HAHHUIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O CONHMAIBHBIX HOpMaX W IpaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOHM, Yy4eOHO-
HCCIIeIOBATEILCKOM, TBOPYECKOM M JAPYTUX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOW JCSATEILHOCTH TPH BBITTOJHCHUN YYEOHBIX, IMO3HABATEIBHBIX
3a/1a4, BBIMTOJTHCHUHW XUMHYCCKUX OKCIIEPUMCHTOB, CO3JIaHUM YYCOHBIX IPOCKTOB,
CTPEeMJICHUS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TMPOIECCe ITOW ydeOHOM
NEATEeIIbHOCTH, TOTOBHOCTH OIICHHWBATH CBOE IMOBEJCHUE W IMOCTYNKH CBOMX TOBapHUIIEH C
MTO3HUIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCIICICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 NMO3HAHUA .

MHPOBO33PCHUYCCKHE TMPEJACTABICHUS O BEMIECTBE W XHMHYECKOH PEaKIIHH,

COOTBCTCTBYIOIIUC



COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W COCTABJISIONIME OCHOBY ISl TIOHUMAHHS
CYLIIHOCTH Hay4YHOU

KapTUHBI MHPA, TIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI,
B3aMMOCBSI3X

YeNoBeKa C MPUPOIHON CPE0id, O POITU XMMUHU B TIO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MMO3HABaTEIbHBIC MOTHBBI, HalPABJICHHBIE Ha TIOJyYE€HHWE HOBBIX 3HAHWUW IO XUMUH,
HEoOXoAuMbIe aisi OOBsSCHEHUS HaOJIIOAaeMbBIX MPOILECCOB W SBICHUH, MO3HABATEIHHOMH,
MH(POPMAIIMOHHONW M YHUTATEIBCKOH KYJIBTYpPhI, B TOM YHCJC HABBIKOB CaMOCTOSTEILHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CHPABOYHOHN JIUTEPATYPOH, JOCTYIMHBIMH TEXHUYCCKUMH
cpencTBaMu HHPOPMAITMOHHBIX TEXHOIOTHI;

MHTEpEC K 00yUEHUIO U MIO3HAHUIO, TF0003HATEIHHOCTh, TOTOBHOCTh U CITOCOOHOCTH K

caM000pa3oBaHUIO, MPOCKTHON M UCCIIEIOBATEIIBCKON JIEATEIPHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH M YPOBHS OOyUCHHUS B TaJIbHEHIIIEM;

4) opMHupoOBaHHUS KYJbTYPbI 310POBbS

OCO3HAaHUE IIEHHOCTH >XW3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha

3JIOPOBBIA 00pa3 KU3HU, OCO3HAHWE TOCIICICTBUI W HEMPHUITHE BPEIHBIX MPHUBBIYCK
(ymotpeOnieHUsT aJIKOTOJIsl, HAPKOTHKOB, KYpPeHHs), HEOOXOIMMOCTH COOIOJCHUS IPaBUII
0€301acCHOCTH MPU OOPAIICHUHN C XUMHUYSCKUMH BEIIECTBAMU B OBITY M peallbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS

WHTEPEC K TMPAKTHUYECKOMY H3YyYCHHIO Mpopeccuid W Tpyaa pa3IHudHOTO poja,
YBOKEHHE K TPYAy U pe3yibTaraM TPYAOBOU [EATEIIbHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HAHUM 110

XUMUHU, OCO3HAHHBI BBIOOP HWHIAUMBUAYAJIbHOW TPACKTOPUU  MPOJOIIKEHHUS
o0Opa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM

npodecCHoHanbHON NeATEeTPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBaThHCSA B

npo¢eCCUOHANILHOU CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:



AKOJIOTHYECKHU IIeJIecO00pa3HOe OTHOIIEHHWE K MPHUPOJAC KaK HMCTOYHHKY JKM3HU Ha
3emite, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHHUE IICHHOCTH 3JJ0POBOTO U Oe30macHoro odpasa
’KHU3HU, OTBETCTBEHHOE

OTHOIICHUE K COOCTBEHHOMY (DM3UYECKOMY U TICHXUUYECKOMY 370POBBIO, OCO3HAHHE
IIEHHOCTU COOJIIOICHUSI TpaBui 0€30MacHOr0 IMOBEACHUS MHpu padoTe C BelIlecTBAaMH, a
TaK)Ke B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTFO/ICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TIOJydaeMbIe MPU U3YYCHHH XUMHH, JJIS PEIICHUS
3a/1ay, CBS3aHHBIX C OKPYKAIOIICH MPUPOJHON Cpelod, IS TIOBBIIICHUS YPOBHS
HKOJIOTHYECKON KYJIbTYPBI, OCO3HAHUS TJI00AILHOTO XapaKTepa 3KOJIOTHYECKUX MPoOJIeM U
NyTed WX PEMIeHUs TOCPEACTBOM METOJOB XHMHH, IKOJIOTHUECKOTO MBIIIJICHUS, YMEHUS

PYKOBOJACTBOBATHLCA UM B HOBHaBaTeHBHOﬁ, KOMMYHI/IKaTHBHOﬁ u COHHaHBHOﬁ IMPAaKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe meTanpenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUMMbIE JJIsi POPMUPOBAHUS
MHUPOBO33pEHUS

oOlieHayYHble TOHATUS (3aKOH, TEOPHs, IPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, IPOIIECC,
HKCIIEPUMEHT W JPYroe.), KOTOPBhI€ HCIOJB3YIOTCS B E€CTECTBEHHO-HAYUYHBIX YUYEOHBIX
npeIMeTax U TI03BOJISIOT HAa OCHOBE 3HAHMW M3 JOTUX MNpeaMeToB (HOpMHUpPOBATH
MpPEICTaBICHNE O IEJIOCTHON HAYYHOW KapTUHE MHUPA, U YHUBEpCAIbHbIC YUeOHbBIC EHCTBUSA
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIC,  PETYJIATUBHBIE), KOTOpbIE  OOECMEeYNBAIOT
dbopMHUpOBaHME TOTOBHOCTH K CaMOCTOSITENIbBHOMY IIJITAHUPOBAHHUIO W OCYIIECTBICHHUIO

y4eOHOM JesITeIIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJoruueckue JelcTBUA:
YMEHHUSI HCHOJb30BaTh MPUEMBI JIOTHYECKOIO MBIIUICHUSI MPU OCBOCHUU 3HAHUIA:

PaCKpBIBaTh CMBICT



XUMHUYECKUX ITOHSITHUM (BBII[GJ'DITB HUX XapaKTCPpHbIC IIPU3HAKHU, YCTAHABJIHNBATH
B3aHMMOCBA3b C

APyrumMu HOHSITI/ISIMI/I), HUCIIOJIBb30BATh IMMOHATHUA OJIA O0OBSICHEHHS OTACJIBHBIX (1)aKTOB u
ﬂBHGHHfI, BBI6I/IpaTB OCHOBAHUA W KPUTCPUU IJIA KJIaCCI/I(i)I/IKaHI/II/I XMMHUYCCKHUX BCIICCTB U
XUMHYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U MCIKIAY 00BEKTaMU
HU3Yy4YCHUA, CTPOUTH JIOTHYCCKHUEC PACCYKICHUA (I/IHIIYKTI/IBHBIC, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I),
ACJIaTh BBIBOABI 1 3aKJIFOUYCHUS

YMCHUC MNPpUMCHATDH B mponecce IIO3HaHHUA IIOHATHUA (HpC}IMeTHBIG )51
MeTaHpeI[MeTHBIC),

CUMBOJIMYCCKHC (3H8KOB]’:»IC) MOACIIN, HCIOJIb3YyCMbIC B XHWMHH, Hp606paSOBBIBaTB
IMMAPOKO MPUMCHACMBIC B XUMHWHU MOZACJIBHBIC NIPCACTABJIICHUSA — XUMHUUYCCKUM 3HAK (CI/IMBOJI
3HCMCHT3), XUMHUUYCCKasa (bOpMYJ'Ia U YpaBHCHHUC XUMHYECKOU pC€akun — IIpu PCIICHUN
y‘l€6HO'H03HaBaTeJII)HI)IX 3ajgayd, C y‘léTOM 9THUX MOACJIBHBIX HpGJICTaBJICHI/Iﬁ BBIABJIIATE U
XaApPaKTCPU30BaATh CYIICCTBCHHBIC IIPU3HAKU U3YYACMBIX 00BEKTOB — XMMHYECKHUX BCIICCTB U

XUMHYCCKUX peaKuHﬁ, BBIABJIATD 06H_II/I€ 3dKOHOMCPHOCTHU, IIPUYINHHO-

CJIEJICTBEHHBIE CBSI3U U MPOTUBOPEUMS B U3YyUAEMbIX MPOLIECCAX U ABICHUSX.

ba3oBble ucciienoBaTe/IbCKHe 1eCTBUA.

YMEHHE HUCTO0JIb30BaTh MOCTABJICHHBIE BOIIPOCH] B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B

KauecTBe OCHOBBI Uil (OPMUPOBAHUS THUIIOTE3bl 110 MPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

MPUOOPETECHHE OIBITA 10 INIAHUPOBAHHIO, OPTaHU3AIMN U TIPOBEICHUIO YICHUYCCKHUX
AKCTIICPUMEHTOB, YMEHHE HaOJII01aTh 32 XOJIOM IIpoIiecca, CaMOCTOSATEILHO MMPOTHO3UPOBATh
ero pe3ynaprar, GopMyJIupoBaTh OOOOIIEHUS M BBIBOJALI IO pPe3yjibTaTaM IMPOBEIEHHOTO
OTIBITa, UCCIIEIOBAHUS, COCTABIIATH OTUYET O MPOJICIaHHON padoTe.

Pabora ¢ ungopmaumeii:

YMEHHE BBIOHMpATh, AaHAIM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALIMIO PA3IMUYHBIX
BHJIOB U (DOpM MpEACTaBICHUS, MOJYIaeMYIO U3 Pa3HbIX UCTOUHUKOB (HAYYHO-ITOMYJISIpHAs
JUTEepaTypa XUMHYECKOTO COJCp)KaHHUs, COpaBOYHBIE TOCOOMs, pecypchl MHTepHeTa),

KPUTHYCCKH OLCHUBATDL IIPOTHUBOPCUNBYIO U



HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE TMPUMEHATH pAa3JIUYHbIE METOJAbl W 3ampochl MpPU IOUCKE U OTOOpe
MH(OpPMAIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJisl BBIOJHEHUS Y4E€OHBIX W
MO3HABATEIBHBIX 3a/ad ONPEJENEHHOrO0 THIA, NPUOOpPETEeHHE OmbiTa B  00JacTH
UCIOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJICHUE KYJIbTYPOU
AKTUBHOI'O HCIIOJIb30BAaHUS Pa3IMYHbIX MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BbIOMPATH
ONTUMAJIbHYIO (POpMY MpeAcTaBICHUS HHPOPMALIUH U

WLUTIOCTPUPOBATh PelllaeMble 3a7a4l HECIIOKHBIMU CXEMaMU, TuarpaMMamu, JpyruMu
dbopmamu

rpaduKu ¥ ©X KOMOMHAIUSAMU;

YMEHHE MCIO0JIb30BaTh U aHAIU3UPOBATh B IMpollecce YU4eOHOU U HCClleJ0BATEIbCKON
JESATENbHOCTH HMHPOPMALMIO O BIUSHUU TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3SiCTBA H

TPAHCIIOPTa Ha COCTOSIHUE OKPY>KAIOIIEeH NPUPOIHOMN cpeabl.

KommyHuKaTHBHBIE YHUBepcaIbHbIe yUeOHbIe 1eificTBUS:

YMEHHs 3aJaBaTh BOMPOCH (B Xoje nuanora u (WiM) AUCKYCCHUH) IO CYIIECTBY
oOcyx/1aeMoi TeMbl, (POPMYIHPOBATH CBOM TMPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHUS NPEACTABIATH MOJYYEHHBIE PE3YJIbTaThl MMO3HABATEIBbHON [ESITEIBHOCTH B
YCTHBIX U

MACbMEHHBIX TEKCTaX; AeNaTh MPE3CHTALNIO0 PE3YJIbTATOB BBIMOIHEHUS XUMHUYECKOTO
JKCIIepUMEHTa (J1a00paTOPHOTO OMBITA, JIAOOPATOPHON PAOOTHI MO UCCIEIOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MIPOEKTA);

YMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU MO3HABATEIbHOM
U HCCIIEIOBATENIbCKON NEATeNIbHOCTU MpPH PENICHUM BO3HUKAIOUIMX MPOOJieM Ha OCHOBE
yaéta OOImMX WHTEPECOB W COIVIACOBAHUSA TMO3WIMK (0OCYX)IeHUS, OOMEH MHECHHSIMH,
«MO3TOBBIE€ IITYPMBbI», KOOPJMUHAIINS COBMECTHBIX NEUCTBUH, OMpEIeNICHHEe KPUTEPUEB IO

OILICHKE Ka4eCTBAa BBIMOJIHEHHOU paboThl U JIpyTue).



PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUE  CaMOCTOSTEIBHO  ONpEeAensaTbh LEead  AEATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATb M MNpPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
NeSTENbHOCTh, BBIOMpAaTh HaumbOonee >(PPeKTuBHbIE CMOCOOBI pPEIICHHUs YYEeOHBIX H
[I03HABATEJIBHBIX 3a/1a4, CAMOCTOATENIBHO COCTABIIATh UM KOPPEKTUPOBATH IIPEIJI0KEHHBIN
QITOPUTM JIEUCTBUI NP BBINOJHEHUU 3aJaHUN C YYETOM MOJYyYEHHsS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLEHUBATH COOTBETCTBHUE MOJYYEHHOTO
pe3yjbTaTa 3asBICHHOW €I, YMEHUE WCIOJIb30BaTh W AHAIU3UPOBATH KOHTEKCTHI,

npeajaaracMbIC B YCJIOBUU 3aJaHMH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPE3yJNbTaTOB MO OCBOEHHUIO 00s3aTEIBHOTO COIEpPKaHUSA,
YCTaHOBJIEHHOTO

naHHOM (enepanbHOM paboueit mpOrpaMMON, BBIACIISIOT: OCBOSHHbBIE 00YYaIOIIUMHUCS
Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH, crieliMpuiecKue sl MpeaMeTHON 001acTu
«XUMHS», BUIBI JIEATEIBHOCTH 110 TOJYYEHUIO HOBOTO 3HAaHUS, €r0 HHTEpIpeTaIlnH,

peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonIy o0yuenus B 8 Kiacce mpeIMeTHbIE PE3yNIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y 00YUAIOITUXCS YMEHUIA:

. pPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHATHI: aToM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS H
HEOJHOPOJIHASI), BAJIGHTHOCTh, OTHOCUTEIbHAS AaTOMHAs MW MOJIGKYJsApHAs Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJS XUMHUYECKOTO AJIEMEHTa B
COCTMHCHUH, MOJISIPHBIT 00BEM, OKCH/I, KHCIIOTA, OCHOBaHHE, COJTb,
AIEKTPOOTPUIATETILHOCTh, CTETICHh OKHUCJICHUS, XHMHUYECKas peakius, Kiaccupukarms
peaKkiuii: peakiuy COCIWHCHUS, PEaKIHMH Pa3I0KCHHUS, PEAKIUW 3aMEIICHHS, pPEaKIHH

oOMeHa, 5K30- U DHJIOTEPMUYECKHE PEaKINH, TEIIoBoM »(QeKkT peakuuu, sapo aToma,



AJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, palnyC aToMa, XMMHUYECKasi CBsI3b, MOJISIPHAS
Y HEMOJISIpHAs KOBAJEHTHAs CBSI3b, MOHHAS CBS3b, HOH, KATHOH, AHUOH, PACTBOP, MAacCOBas
710JIsI BellecTBa (MPOIICHTHAS KOHIIEHTPAIUsI) B paCTBOPE;

. WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATHN U MPUMEHSThH
9T TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAICHUI;

. UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsI COCTaBieHHs (DOpMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

. OTIPENIECNIATh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCIUHCHHSX,
CTENEHb OKUCIJICHMSI DJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX, MPUHAJIC)KHOCTh BEIIECTB K
onpeeEHHOMY KJIacCy COeMHEHUN 1o popmynaM, BUJ XMMUYECKOH CBSI3U (KOBaJIEHTHAS U
MOHHAs1) B HEOPTAaHUYECKUX COSTUHEHUSIX;

. packpbiBaTh  cmbicn  Ilepumommueckoro  3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT UX NoJiokeHus B llepmoamyeckoil cucTeme, 3aKOHOB COXPAaHEHHUS! MacCChl
BEILECTB, MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHAa ABOTraJipo;

. ONKCHIBATh U XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepromnyeckoil cucTembl
XUMUYECKUX DBJEMEHTOB: pa3iauyaTh MOHATUS «JaBHas mnoarpynmna (A-rpymnma)» u
«mmobounass mnoxrpynna (b-rpynma)», wanble W OONbIIME TEPHOJBI, COOTHOCHUTH
o003HaueHusi, KOTOpble uMeloTcss B TaOmmie «llepmoanueckas cucreMa XUMHUYECKUX
snementoB J[. WM. MenpaeneeBa» C YHUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsij sAapa, 001Iee YUCII0 IEKTPOHOB U pacTpe/eeHHe
UX MO 3JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIIUPOBATh XUMUYECKHE DJIIEMEHTH, HEOPTaHMYECKHE BEIECTBa,
XUMUYECKHE peakuuu (10 4YUCIy M COCTAaBY Y4YacTBYIOUIMX B pEaKLUUHU BEIIECTB, IO
TEIIOBOMY 3P (DEKTy);

. XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPKJIasi OMUCAHUE NPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIUil;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Kau€CTBEHHOIO

COCTaBa, BOSMOKXHOCTH IIPOTCKAHNA XUMHUYICCKHUX HpeBpaIHCHI/Iﬁ B Pa3/IMYHBIX YCJIOBHUAX;



. BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO UM MOJSIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJII0 XMMHUYECKOro 3JeMEHTa Mo (opmyie COeIMHEHHUS, MAacCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINY;

. MPUMEHSITh OCHOBHBIC OIEPAIMH MBICIUTEIBLHON JIESITEIbHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTeMaTU3alulo, KIacCU(PUKAIMIO, BbISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3¢M — [JI1 W3Y4YEHUs CBOMCTB BEIIECTB M XUMHUUYECKUX
peakiuii, eCTeCTBEHHO-HAy4YHble METOJbl TO3HAaHUS — HaOJIOJeHUe, U3MEpEeHue,
MOJICIMPOBAHKE, YKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN);

. CJeoBaTh MpaBWIaM TIOJb30BAHUS XUMUUYECKOW TMOCYA0W U J1abopaTOPHBIM
o0Opy/lOBaHMEM, a TaKXe TNpaBujaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XMMHYECKHUX OMBITOB MO TMOJIYYCHUIO U
coOMpaHMIo ra3000pa3HbBIX BEIIECTB (BOAOPOA U KUCIOPOa), TPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHON MAaCCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IMPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYECH U KUCIOT C MIOMOIILIO

UHIUKATOPOB (JTakMyc, (heHoTaienH, METUIOPAHK U JIPyTHe).

K xonIy o0yuenus B 9 Kiacce npeIMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHUM:

. PACKpBIBaTh CMBICT OCHOBHBIX XWMUYECKHUX IMOHSATHN: XMMHUYECKUU DJIEMEHT,
aToM, MOJIeKyJla, HMOH, KAaTHOH, AaHUOH, TMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPUIIATETILHOCTh, CTEMEHb OKHUCJICHHS, XUMHYECKas peaxius,
XUMHYECKasi CBs3b, TEIJIOBOM A(G(EKT peakiuu, MOIb, MOJSIPHBIH O00BEM, pacTBOD,
ANEKTPOIHUTHI, HEDJIEKTPOJIUTHI, DSJIEKTPOJUTHYECKAs IUCCOIMAIMS, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTUMBbIE PEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKHCIUTEIh, BOCCTAHOBHUTENb, OKUCICHUE H
BOCCTaHOBJICHHE, AJJIOTPOIHs, aM()OTEPHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJUIMYeCKasi), KpPUCTAIMYECKas pEmETKa, KOPPO3Us METAIOB, CIUIABBI, CKOPOCTH
XUMHUYECKOU peaKkIuu, MpeiesibHO qonyctumas konmenrpanus [1/IK BemecTsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XMMHUYECKUX MOHSATHI W MPUMEHSTH

OTH IIOHATHA IIPH OIIMCAHKWHK BCIICCTB U UX npeBpameHHﬁ;



. HCII0JI30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJI€HHs (POPMyYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

. ONpENENATh BAJIEHTHOCTh M CTENEHb OKHMCICHHS XHMHYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OINPEAECIEHHOMY KIIAcCy
COEIMHEHUM 10 (hopmysaMm, BUJ XUMUUECKOUN CBSI3U (KOBAJIEHTHAs, HIOHHAS, METAJUIMYECKas] )
B HEOPraHMYECKUX COCAMHEHUSX, 3apsA]l HOHA N0 XUMHUYECKON (popmylie, XapakTep Cpe/ibl B
BOJHBIX pACTBOPAX HEOPraHUYECKUX COCAUHEHUM, THUIl KPUCTALIMYECKOW PEIIETKU
KOHKPETHOT'O BEIECTBA;

. packpbiBaTh cMmbica  Ilepuoamueckoro 3axkona JI. UW. MenpenmeeBa wu
JEMOHCTPUPOBATh €r0 MOHWMAHME: OINUCHIBATh W XapaKTepU30BaTh TAOIUYHYIO (PopMy
[leppoanyeckoii CUCTEMBI XUMHUYECKUX JJIEMEHTOB: pa3jauyaTh TIOHATHS «TJIABHAs
noarpynmna (A-rpynma)» u «mnodounas mnoarpynna (b-rpynma)», manbie u  Gombliue
NEPHUOJIbl, COOTHOCUTH O0O3HAYEHUS, KOTOPhIE HMMEIOTCS B NEPUOAMYECKON Tabiuie, C
YUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB U 3apsij
a5pa, 00IIee YUCIIO AIEKTPOHOB M pacIipe/iefieHue UX MO JIEKTPOHHBIM CJIOSIM), OOBACHSThH
oO1ue 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB M MX COCIMHEHUN B Mpejenax
MaJIbIX IIEPUOJOB U IJIABHBIX IOATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

. KJacCU(UIUPOBATh XMMUYECKHE HJIEMEHTHl, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHE peakuuu (10 4YHCIy M COCTAaBy Y4YacTBYIOUIMX B pEaKUUU BEIIECTB, IO
TEIUIOBOMY 3P (HEKTyY, 0 U3MEHEHHUIO CTETIEHEH OKUCIICHUSI XUMUYECKUX 2JIEM €HTOB);

. XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U CHIEU(UIECKUE XUMUYECKHUE CBOWCTBA
IIPOCTBIX M CIIOKHBIX BEUICCTB, IOATBEPXKAAs OIUCAHHUE IPUMEPAMHU MOJIEKYJSAPHBIX H
VMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

. COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKOU AUCCOLMALMNA KHUCIIOT, IEI0YEH U
COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHUS peaKlMii HOHHOTO OOMEHa, YpaBHEHUS PEAKIIUN,
IIOATBEPKAAIOIINX CYIIECTBOBAHNE TCHETUYECKOW CBA3UM MEXKAY BEIIECTBAMU DPA3JINYHBIX
KJIACCOB;

. PacCKpbIBATh CYIIIHOCTb OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUU
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOIO OajlaHCa ATUX PEaKLU;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,

BO3MOKHOCTHU IIPOTCKAHNA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3/IMYHBbIX YCJIOBUAX,



. BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOro 3JeMeHTa Mo (QopMmylie COECIUHEHHS, MACCOBYIO JOJIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOHN peakny;

. coOMIoaTh TpaBWia TOJB30BAHUS XHMHUYECKON MOCYI0M M J1ab0paTOpHBIM
o0OpyZOBaHMEM, a TaKXke IpaBWja OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHHU C
WHCTPYKIIUSIMU TIO BBIMOJHEHUIO JaOOPAaTOPHBIX XUMHUYECKUX OMBITOB IO TOJIYYCHUIO H
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

. NPOBOJIUTh PEAKIMH, IMOATBEPIKIAIONINE KAUYeCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPHA-, OpOMUI-, HOIUI-, KapOoHaT-, (pocdar-,
CUIIMKAT-, Cylb(}aTt-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS U MOHBI M3YUYEHHBIX METAJUIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

. NPUMEHSATH OCHOBHBIC OIEpAIli MBICIUTEIBFHOW NEATEIhbHOCTH — aHaIu3 |
CHHTE3, CpaBHEHHE, O00OOIIEHUE, CHCTEeMATHU3alNIO0, BBISBICHHE NMPUYMHHO-CIICICTBEHHBIX
CBSI3CH — NIl M3YYCHUS CBOWCTB BEIIECTB M XMMHYECKUX PEAKIINA, €CTeCTBEHHO-HAYIHBIE
METO/Ibl IO3HAHUS — HAOII0ACHNE, U3MEPEHUE, MOJICTUPOBaHNE, SIKCIIEPUMEHT (peabHbIN 1

MBICJICHHBIN ).



TEMATUYECKOE IINTAHUPOBAHHUE
o S8 KJIACC

Ne ||HauMeHOBaHME pa3ienoB U TEM IPOTPAMMBbI KosmuecTBo yacos OnexrponHsie (H(POBEIE)
n/n Beero|| Kontponbnsie || Ipaktnueckue 0bpasoBaTeNbHbIC PeCypCEI
paboTsl paboThl
|Pa3zle.11 1. IleponayanbHbIe XMMHYECKHE NOHATHS
1.1 ||[Xumus — BakHast 00JaCTh €CTECTBO3SHAHMS U 5 0 2 [[bubmuoteka [TOK
MPaKTHYECKOM AEATETHHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c]]
1.2 ||BemectBa u XUMHUECKUE PEAKIUH 15 1 0 [[bubmuoTeka [TOK
https://m.edsoo.ru/7f41837c]]
‘I/ITOFO 1o paszeny H 20 H
|Paszle.11 2. Baxkneiilme npeacTaBuTe M HEOPraHHYECKHUX BELIECTB
2.1 |[Bozmyx. Kucnopon. [lonsitue o6 okcunax 6 0 1 [[bubmuoTeka ITOK
https://m.edsoo.ru/7f41837c]]
2.2 ||Bomopon.IlonsiTie 0 KHCIOTaX U COMSAX 8 0 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41837c]]
2.3 |[Boma. PactBopsl. [ToHsiTue 00 ocHOBaHHSIX 5 1 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIE KIacChl HEOPTAaHMYECKUX COCAUHEHHUH 13 1 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41837c]]
Hroro no pasgeny H 32 “

OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pe€aKkuuu

Pa3gen 3. Ilepuonuueckuii 3akon u [lepnoanyeckas cucteMa XumMudyeckux iementos /1. U.

MemnpeieeBa. CTpoelme aToOMOB. XUMHYecKasl CBS3b.

3.1 ||lIepuonmudaeckuii 3akon u Ilepronndeckas cucrema 7 0 0 [[Bubnmoteka [TOK
XUMUYeCKHX direMenToB J[. Y. Menzeneesa. https://m.edsoo.ru/7f41837c]]
CrtpoeHune atoma

3.2 |[Xumudeckas cBsa3b. OKHCIUTEIHHO- 9 1 0 [[Bubnmoteka [TOK
BOCCTAHOBHUTENBHBIC PEAKIIUH https://m.edsoo.ru/7f41837c]]

HWroro no pazuery 16 [[BubnmoTeka [TOK

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

PesepBHOE Bpems 0 0 0 [[BubnmoTeka [TOK

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

OBIIEE KOJIMYECTBO YACOB 1O TIPOTPAMME H 68 H 4 || 6 H

o 9KJIACC
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Ne HaumeHoBaHue pa3enoB U TEM IPOrpaMMbl Konuuecrso uacos OnexTpoHHBIE (LI POBEIE)
n/m Bceero|| KonrposbHble IIpakrudeckue 06pasoBaTeNbHbIE PECYpCET
paboThI paboThI
Pasnen 1. BemecTBO M XUMHU4YeCKHE PeaKUMU
1.1 |[lToBTOpeHHMe M yriyOaeHUe 3HAHUI OCHOBHBIX pa3ienoB Kypca 8 || 5 1 0 [[bubmmorexa LIOK
Kacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEAKIIUM 5 0 0 [[bubmuoTeka [TOK
https://m.edsoo.ru/7f41a636]]
1.3 ||DnexTponuruyeckast JUCCOIMAIHSI. XUMHUUECKUE PEAKIIUH B 8 1 1 [[bubmuoteka [TOK
pacTBOpax https://m.edsoo.ru/7f41a636]]
|I/IToro 0 paseny || 18 ||
|Pa3zle.11 2. HemeTa/lJIbl M MX cOeIHHEHHsI
2.1 ||O6mas xapakTepUCTHKA XUMUUYECKUX dmeMeHToB VIIA-rpymmeL. || 4 0 1 [[bubmmorexa LIOK
TanoreHs https://m.edsoo.ru/7f41a636]]
2.2 ||OGmras XxapaKTepUCTHKa XUMHUYECKUX 3JIeMEeHTOB VIA-TpyIibl. 7 0 0 [[Bubmmoreka LIOK
Cepa u e€ coeTMHEHHs https://m.edsoo.ru/7f41a636]]
2.3 ||OGmras xapaKTepUCTHKA XUMHYECKHX JIEMEHTOB V A-TpYIIbL. 8 0 1 [[Bubmmoreka LIOK
A3zoT, hochop U uX CoeaUHEHHS https://m.edsoo.ru/7f41a636]]
2.4 ||OGmas XxapaKTepUCTHKA XUMHYECKUX 3JIEMEHTOB [V A-TpyIimbl. 8 1 2 [[Pubamrorexa ITOK
Vriepoa ¥ KPEMHHUH U UX COCTUHEHHUS https://m.edsoo.ru/7f41a636]]
|I/IToro 0 paszeny || 27 ||
|Pa3z1e.11 3. MeTajuibl ¥ MX COeHHEHHsI
3.1 ||O6mue cBOMCTBA METAJIIIOB 4 0 0 [[bubmuoreka IIOK
https://m.edsoo.ru/7f41a636]]
3.2 ||BaxkHeiiIue METAIIBI M UX COSAMHEHUS 16 1 2 [[BuGmmorexa LIOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 10 pa3aeny “ 20 “
|Pa3ueJ1 4. XuMus ¥ oOKpy:Kawomas cpeaa
4.1 ||BemiecTBa U MaTepHabl B )KM3HH Y€TOBEKA 3 0 0 [[Bu6muorexa LIOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 0 pasjerny “ 3 “
PesepBHOE BpeMst 0 0 0 [[Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636]]
|OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | e8 | 4 | 7 |
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Ne Tema ypoxka KosmmuectBo yacos | [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero|| Konrponbisie || Ipaxtiueckue || A3YICHAA 00pa30BaTEIIbHBIE PECYPCHI
paboTsl paboThl
1 [[BBonusiii UTH.IIpenmer xumuu. Pojib xuMuu 1 0 0 BBeaure ||[[budmuorexa [IOK
B )KM3HU 4esioBeka. Tena u BerecTral| nary https://m.edsoo.ru/ff0d210c]]
2 [[[TonsiTvie 0 METOAAX NO3HAHUS B XUMUH ] ] 1 0 0 Beeaute ||[[bubnuorexa [IOK
nary https://m.edsoo.ru/ff0d227¢]]
3 ||[[[TTpakTtuueckas padora Ne 1 «IIpaBuna paGoTsl 1 0 1 Beeaute ||[[bubnuorexa [IOK
B JTaOOpATOPHUHU U MPUEMBI OOPAIIICHHUS C nary https://m.edsoo.ru/ff0d23dc]]
naGopatopHsiM obopyaoBanuem» NTH]]
4 [[Hucteie BeriectBa u cMech. CriocoObI 1 0 0 BBeauTe ||[[bubnuorexa [OK
paszeneHus cMecei]] nary https://m.edsoo.ru/ff0d26ca]]
5 [[IIpakTuueckas padora Ne 2 «Pa3nencHue 1 0 1 BBeautTe ||[[bubnuorexa [OK
cMecei (Ha puMepe OYHUCTKH MOBAPESHHOM nary https://m.edsoo.ru/ff0d28c8]]
comu)» UTE]]
6 [[ATOMBI U MONEKYIHI] ] 1 0 0 BBeaute ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/ff0d2a6¢]]
7 [[XuMuueckue 35ieMeHThl. 3HaKH (CHMBOJIBI) 1 0 0 BBeaute ||[[bubnuorexa IIOK
XMMHUYECKUX DJIEMEHTOR] | nary https://m.edsoo.ru/ff0d2be8]]
8 [[IIpocTsie u cnoXHBIE BemecTBa] | 1 0 0 BBeauTe ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/ff0d2a6¢]]
9 [[AToMHO-MONEKyIsApHOE yueHHe] | 1 0 0 BBeauTe ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/ff0d2d50]]
10 |/[[3akoH IOCTOSTHCTBA COCTaBa BEIIECTB. 1 0 0 Beeaure ||[[bubmorexa LIOK
Xumunaeckast hopmysa. BaleHTHOCTh aTOMOB naty https://m.edsoo.ru/ff0d2eae]]
XUMHUYECKUX DJIEMEHTOB] |
11 ||[[[OTHOCHTENbHAS aTOMHAsI Macca. 1 0 0 Beeaure ||[[bubmorexa LIOK
OtHocHuTENbHAs MOJIEKYIISIpHAs Macca] | nary https://m.edsoo.ru/ff0d323c]]
12 ||[[MaccoBast J07s1 XUMHYIECKOTO 2JICMECHTA B 1 0 0 Beeaure ||[[budmorexa LIOK
COETMHEHNH ] | naty https://m.edsoo.ru/ff0d350c]]
13 ||[[[KomuaecTBo BemecTBa. Mons. MomsipHast 1 0 0 Beeaure ||[[bubmorexa LIOK

Macca]]

naty

https://m.edsoo.ru/ff0d5230]]
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Ne Tema ypoxka KonunuecTBo yacos | [ara DneKTpoHHbIE IH(PPOBBIE

n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI

paboThI paboThI

14 ||[[DPu3nueckne U XUMUUECKUE SIBICHMUS. 1 0 0 BBeaure ||[[budmuorexa [IOK
XuMuueckas peaxius] | nary https://m.edsoo.ru/ff0d37fa]]

15 ||[[TIpu3HaKu U YCIOBUS MPOTEKAHUS XUMHUYECKUX 1 0 0 BBeaure ||[[budmuorexa [IOK
peaknuii] | nary https://m.edsoo.ru/ff0d3al6]]

16 ||[[3axoH coxpaHEHUSI MaCChl BEUIECTB. 1 0 0 Beeaute ||[[bubnuorexa [IOK
XUMHUUYeCKUe ypaBHEHHs | | nary https://m.edsoo.ru/ff0d3b88]]

17 ||[[Beruncienus KoJIuuecTBa, Macchl BEIIECTBA MO 1 0 0 Beeaute ||[[bubnuorexa [IOK
YPABHEHHUSAM XHUMHUYECKHUX PEaKIuii]] nary https://m.edsoo.ru/ff0d5708]]

18 ||[[[Knaccudukarpss XAMHYESCKUX PEaKITHi 1 0 0 BBeautTe ||[[bubnuorexa IOK
(coenuHeHus1, pa3IOKEHUs], 3aMEIEHUS, nary https://m.edsoo.ru/ff0d3f34]]
obmena)]]

19 ||[[M. B. JIoMmOHOCOB — y4EHBII-IHIIUKIIOTICAUCT. 1 0 0 BBeautTe ||[[bubnuorexa IIOK
O060011IeHrE U CUCTEMATU3AIMS 3HAHUH] | nary https://m.edsoo.ru/ff0d40c4]]

20 ||[[[KontponbHas pabora Nel mo Teme «Beruecrsa 1 1 0 BBeaute ||[[bubnuorexa IIOK
1 XUMHYECKHE PEAKINN» || nary https://m.edsoo.ru/ff0d4290]]

21 [[[Bo3gyx — cmech ra3oB. CocTaB BO3IyXa. 1 0 0 BBeaute ||[[bubnuorexa [IOK
Kuciaopom — s5eMeHT 1 POCTOe BENIECTBO. nary https://m.edsoo.ru/ff0d448e]]
O30H]]

22 ||[[®Pu3nyeckre n XUMUIECKUE CBOMCTBA 1 0 0 BBeauTe ||[[bubnuorexa IIOK
KHCITIOpo/a (peakIui OKUCIICHHSI, TOPEHHE). nary https://m.edsoo.ru/ff0d4614]]
IousTHe 00 okcHmax]]

23 ||[[CrocoOsl mony4deHus: KUCIopoa B 1 0 0 BBeaute ||[[bubmuorexa IIOK
1a6opaToOprUH M MPOMBIIILIEHHOCTH. [IprMenHenne nary https://m.edsoo.ru/ff0d497a]]
kuciopoaa]]

24 ||[[TeroBoii 3h(hekT XMMUYECKOI peakiuy, 1 0 0 BBeauTe ||[[bubnuorexa IIOK
TIOHSATHE O TEPMOXMMHUYECKOM YPaBHEHHUH, IK30- nary https://m.edsoo.ru/ff0d4790]]
1 DHIOTEPMUIECKUX PeaKIusix ]|

25 |[[TommBo (HedTh, yroias U METaH). 1 0 0 Beeaure ||[[budmorexa LIOK
3arpsi3HeHne BO3/yXa, CIIOCOOBI €T0 nary https://m.edsoo.ru/ff0d4c4a]]
TIPEOTBPAIICHN ||

26 |[[TIpaxTrueckas padora Ne 3 mo Teme 1 0 1 Beeaure ||[[bubmorexa LIOK
«[Tomyuenne u cobGMpaHue KUCIOpo/a, H3ydeHHE naty https://m.edsoo.ru/ff0d4ae2]]

ero cpoiicte» UTH]]
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Ne Tema ypoxka KosmmuecTBo yacos | Hara DneKTpoHHbIE HU(DPOBBIC

n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI

paboThI paboThI

27 ||[[Bomopom — 3eMeHT U MPOCTOE BEIIECTBO. 1 0 0 BBeaure ||[[budmuorexa [IOK
Haxoxnenue B mpupose]] nary https://m.edsoo.ru/ff0d4dd0]]

28 ||[[®Pu3nyeckne U XUMUIECKHE CBONCTBA 1 0 0 BBeaure ||[[budmuorexa [IOK
Bomopona. [Ipumenenue Bogopozaal] nary https://m.edsoo.ru/ff0d4dd0]]

29 ||[[TTonaTue o kuCIOTaX U COMSIX]] 1 0 0 Beeaute ||[[bubnuorexa [IOK

nary https://m.edsoo.ru/ff0d50d2]]

30 [/[[CriocoOs! monmyueHHs BOIOpOIa B 1 0 0 Beeaute ||[[bubnuorexa [IOK
naboparopuu] | nary https://m.edsoo.ru/ff0d4dd0]]

31 [[[TIpakTryeckas pabora Ne 4 o Teme 1 0 1 BBeautTe ||[[bubnuorexa IOK
«[lomyuenue u cobupanue BOIOPO/Ia, H3YUCHHE nary https://m.edsoo.ru/ff0d4f42]]
ero cpoiicte» UTH]]

32 |[[MonsipHbIiii 00bEM Ta30B. 3akoH ABoraapo]] 1 0 0 BBeautTe ||[[bubnuorexa IIOK

nary https://m.edsoo.ru/ff0d542¢]]

33 |/[[Beruucnenust 00bEMa, KOITHUIECTBA BEIICCTBA 1 0 0 BBeaute ||[[bubnuorexa IIOK
rasa 1o ero U3BECTHOMY KOJMYECTRY BEIIECTBA nary https://m.edsoo.ru/ff0d55a0]]
win 00bEMYy] ]

34 ||[[Bbruucienust 00bEMOB ra30B 110 YPaBHEHHIO 1 0 0 BBeaute ||[[bubnuorexa [IOK
PCAKIMU Ha OCHOBE 3aKOHA 00bEMHBIX nary https://m.edsoo.ru/ff0d5708]]
OTHOIIICHU Ta30B]]

35 ||[[®u3nyeckre u XUMUIECKHE CBOHCTBA BOJIBI] | 1 0 0 BBeauTe ||[[bubnuorexa IIOK

nary https://m.edsoo.ru/ff0d587a]]

36 [|/[[CoctaB ocHoBanuii. [ToHsTre 00 1 0 0 BBeaute ||[[bubmuorexa IIOK
HHIUKATOpax]| nary https://m.edsoo.ru/ff0d59e2]]

37 |/[[Boxma kak pactBoputens. HaceimeHHbIe 1 1 0 0 Beeaure ||[[bubmorexa LIOK
HEHACHIIEHHBIE PACTBOPBI. MaccoBast 10J1st nary https://m.edsoo.ru/ff0d5b40]]
BEIIEeCTBa B pacTBope]]

38 [[[[IpakTrueckas pabora Ne 5 mo Teme 1 0 1 BBeauTe ||[[bubmmorexa IIOK
«IIpUroToBIEHHE PACTBOPOB C OIPENEIEHHOM nary https://m.edsoo.ru/ff0d5eba]]
MAacCOBOM J0J€i pacTBOPEHHOIO BELLIECTBAY»

WTE]]
39 |[[KorTponsHas padora Ne2 mo teme «Kucmopoz. 1 1 0 Beeaure ||[[bubmorexa LIOK

Bomopon. Boma»]]

naty

https://m.edsoo.ru/ff0d6342]]
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Ne Tema ypoxka KosmmuecTBo yacos | Hara DneKTpoHHbIE HU(DPOBBIC
n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
40 ||[[Okcumpl: cocTas, KiacCHu(DUKAIUS, 1 0 0 BBeaure ||[[budmuorexa [IOK
HOMEHKIaTypa]] nary https://m.edsoo.ru/ff0d664e]]
41 ||[[TTonydyeHne u XUMUYECKUE CBOMCTBA 1 0 0 BBeaure ||[[budmuorexa [IOK
KHCJTOTHBIX, OCHOBHBIX OKCHIOB]] nary https://m.edsoo.ru/ff0d664e]]
42 ||[[TlonyueHre u XUMHYECKUE CBOMCTBA 1 0 0 BBeaute ||[[bubnuorexa [IOK
am(OTEepHBIX OKCHIIOB U THIPOKCHIORB] | nary https://m.edsoo.ru/00adb33c]]
43 |[[[OcHoBaHus: coctaB, KiaccupuKaIms, 1 0 0 Beeaute ||[[bubnuorexa [IOK
HOMEHKIaTypa]] nary https://m.edsoo.ru/ff0d67ca]]
44 ||[[TlonyueHne U XUMHYECKHE CBOWCTBA 1 0 0 BBeautTe ||[[bubnuorexa IOK
OCHOBaHHMI] | nary https://m.edsoo.ru/ff0d67ca]]
45 |[[[KucnoTsl: cocTaB, KiIaccupuKaus, 1 0 0 BBeautTe ||[[bubnuorexa [OK
HOMEHKJIaTypa]] nary https://m.edsoo.ru/ff0dfee2]]
46 ||[[TIonyueHne U XUMHUYECKHIE CBOWCTBA KUCIIOT] ] 1 0 0 BBeaute ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/ff0dfee2]]
47 ||[[[Conu (cpennue): HOMEHKIATYPA, CIIOCOOBI 1 0 0 BBeaute ||[[bubnuorexa IIOK
moydeHws | | nary https://m.edsoo.ru/00ad9474]]
48 ||[[XuMudeckue cCBOMCTBA CpeqHUX coMeit]] 1 0 0 BBeauTe ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/00ad9cb2]]
49 ||[[TIpakTudeckas pabora Ne 6. Perenue 1 0 1 BBeauTe ||[[bubnuorexa IIOK
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME nary https://m.edsoo.ru/00ad9b7c]]
«BaxHelnme Kinaccbl HEOPraHUIECKUX
coenunenuin» UTH]]
50 [/[[TeneTmueckas cBI3b MEXIY KIIaccaMu 1 0 0 Beeaure ||[[bubmoreka LIOK
HEOPTaHWYECKUX COEAMHEHHMI] | nary https://m.edsoo.ru/00ad9a50]]
51 ||[[O6o6menre u cucTeMaTU3anus 3HAHHH]| | 1 0 0 Beeaure ||[[bubmorexa LIOK
nary https://m.edsoo.ru/00ad9ch2]]
52 |[[KorTponsHas padora Ne3 mo teme "OCHOBHEIE 1 1 0 Beeaure ||[[bubmorexa LIOK
KJTaCChl HEOPTAHNYECKUX coeTnHEHnH"] ] naty https://m.edsoo.ru/00ad9ela]]
53 |/[[TIepBbie MOMBITKH KIaCCUPUKAITIH 1 0 0 BBeauTe ||[[bubmmorexa [IOK
XUMHYECKHX dJIeMeHTOB. [ToHATHE O rpymmax naty https://m.edsoo.ru/00ad9ffa]]

CXOMIHBIX 3JIEMEHTOB] |



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00adb33c
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
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Ne Tema ypoxka KonunuecTBo yacos | [ara DneKTpoHHbIE IH(PPOBBIE
n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
54 ||[[I[Tlepuoanueckuii 3akoH u [lepuonnyeckas 1 0 0 BBeaure ||[[budmuorexa [IOK
cHCTeMa XUMHUUYECKuX diieMeHToB 1. U. nary https://m.edsoo.ru/00ada52c]]
Menpeneenal]]
55 |[[[Meprosst, rpyrmst, noxrpyrms]] 1 0 0 BBeuTe |[[BrGmiorexa LIOK
nary https://m.edsoo.ru/00ada52c]]
56 ||[[Ctpoenue aTomoB. CocTaB aTOMHBIX Si7IEP. 1 0 0 BBEIUTE [[bubmuoteka [TOK
HU3otomsi]] nary https://m.edsoo.ru/00ada342]]
57 |[[[CtpoeHHE 35IEKTPOHHBIX 000JI0YECK aTOMOB 1 0 0 Beeaute ||[[bubnuorexa [IOK
aneMenToB [lepuoauyeckoii cucremsr 1. U. nary https://m.edsoo.ru/00ada6bc]]
Menneneenal]]
58 ||[[XapakTepucTrKa XUMHYECKOTO dJIEMEHTA 110 1 0 0 BBeautTe ||[[bubnuorexa IIOK
ero nojoxenuto B [lepuomnueckoii cucreme /1. nary https://m.edsoo.ru/00ada824]]
N. Menneneesal]]
59 ||[[3Hauenue [lepuomuueckoro 3aKkoHa st 1 0 0 BBeauTe ||[[bubnuorexa [OK
pas3BuTHs Hayku U nipaktuky. J[. Y. Menzenees nary https://m.edsoo.ru/00ada96e]]
— y4u€HBIi, ITe1aror U rpaKIaHuH] |
60 [[[DnexTpooTpUIIaTeIbHOCT ATOMOB 1 0 0 BBeaute ||[[bubnuorexa [IOK
XMMHUYECKUX DJIEMEHTOR] | nary https://m.edsoo.ru/00adaab8]]
61 ||[[[MoHHas xuMHUdecKas CBS3b]] 1 0 0 BBeauTe ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/00adac34]]
62 |[[KoBaneHnTHas moJsipHas XUMHUYECKasl CBS3H] | 1 0 0 BBeauTe ||[[bubnuorexa IIOK
nary https://m.edsoo.ru/00adaab8]]
63 |[[KoBaneHnTHas HEMOISApHAS XUMHUYIECKas CBS3b] | 1 0 0 Beeaure ||[[bubmorexa LIOK
nary https://m.edsoo.ru/00adaabh9]]
64 ||[[Crenens okucieHus] | 1 0 0 Beeaure ||[[bubmorexa LIOK
nary https://m.edsoo.ru/00adae28]]
65 ||[[ O6o0menne u cucTeMaTH3ausl 3HAHUH || 1 0 0 BBeauTe ||[[bubmmorexa IIOK
nary https://m.edsoo.ru/ff0d61c6]]
66 ||[[KourpombHas pabora Ne4 o teme «Crpoerne 1 1 0 BBeauTe ||[[Bubmmorexa IIOK
aroMa. XUMHYECKas CBA3b» ] nary https://m.edsoo.ru/00adb486]]
67 |/[[OxucnuTensHO-BOCCTAaHOBUTEIBHBIC PEAKITHH] | 1 0 0 Beeaure ||[[budmaorexa LIOK

naty

https://m.edso0.ru/00adb076]]
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Ne Tema ypoxka KosmmuecTBo yacos | Hara DneKTpoHHbIE HU(DPOBBIC
n/m Beero|| Konrponbisie || [paktiueckue || A3YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
68 ||[[Okuciautenu 1 BOCCTAHOBUTENH] | 1 0 0 BBeaure ||[[budmuorexa [IOK
nary https://m.edsoo.ru/00adb076]]
‘I[O6aBI/ITI) CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 68 4 6
IMPOTPAMME
9 KJIACC
Ne Tewma ypoxka ’ KosmuecTBo yacos | Hara OneKTpOHHbIE IU(POBBIE
n/m Beero| Kontponsasie || [paxtrueckue || A3YICHAA 00pa3oBaTesIbHbIE PECYPCHI
paboTsI paboTsI
1 [[Beoamusiii UTH. Ilepuoandeckuii 3aK0H. 1 0 0 BeeauTe ||[[bubnnorexa [IOK
[Nepromuueckas CHCTEMA XUMHYECKUX 3JIEMEHTOB nary https://m.edsoo.ru/00adb59¢]]
. Y. Menneneea] |
2 [[3akoHOMEPHOCTH B U3MEHEHUH CBOWCTB 1 0 0 BBeaute ||[[bubnnorexa [IOK
XUMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOMOB]] nary https://m.edsoo.ru/00adb6b6]]
3 [[Knaccudukanust 1 HOMEHKIIATypa 1 0 0 BBeaute ||[[bubanorexa ITOK
HEOPTaHUYECKUX BEIIECTB]] nary https://m.edsoo.ru/00adb7e2]]
4 [[Buapl XuMU4ECKON CBS3H M THUIIBI 1 0 0 BBeaute ||[[bubanorexa IIOK
KPHUCTAIUTNYECKUX PEmIéTOK] ] nary https://m.edsoo.ru/00adbac6]]
5 ||[[KoutposnbHas pabora Nel 1o Teme 1 1 0 Beeaute ||[[]
«IloBTOpEHUE U yriryOieHue 3HaHU OCHOBHBIX nary
paszenoB Kypca 8 kiaccay]]
6 [[Knaccupukanmss XAMUYECKUX PEaKIuil 1Mo 1 0 0 Beeaure ||[[bubmrorexa IIOK
Pa3INYHBIM [TPU3HAKaM || nary https://m.edsoo.ru/00adbch0]]
7 [[TTonsiTHE O CKOPOCTH XUMHUUECKON PEaKITUH. 1 0 0 Beeaure ||[[bubmrorexa IIOK
IToHsATHE O TOMOTEHHBIX W T€TEPOT€HHBIX nary https://m.edsoo.ru/00adbe9a]]
peaxsx| |
8 [[TTorsiTHE O XMMHUYIECKOM paBHOBECHH. DaKTOPHI, 1 0 0 Beeaure ||[[bubmrorexa IIOK
BJIMSFOIIME HAa CKOPOCTh XUMUYECKOM PEaKIMu 1 nary https://m.edsoo.ru/00adc28c]]
TTOJI0KEHNE XUMHUIECKOT'0 PABHOBECH ||
9 [[OxucnuTensHO-BOCCTAHOBUTEIBHBIE PEAKIINH || 1 0 0 Beeaute ||[[bubmrorexa IIOK
nary https://m.edsoo.ru/00adcade]]
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Ne Tema ypoxka KonunuecTBo 4acor | [ara DneKTpoHHbIE TU(PPOBHIC
n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
10 [|[[[CocTaBneHrE OKUCIUTENHHO- 1 0 0 BReaure ||[[budmnorexa IIOK
BOCCTAHOBHUTEJIBHBIX PEAKIIHIA METOIOM nary https://m.edsoo.ru/00ae0d0a]]
AJIEKTPOHHOT0 Oanancal]
11 |/[[Teopus 3nMeKTpOTUTHUECKON AUCCOIIUAIIH. 1 0 0 BBeaure ||[[budmnorexa IIOK
CusnbHble U cabble 3IEeKTPOITHTHI| | https://m.edsoo.ru/00adcd68]]
Jary
12 ||[[MloHHBIE ypaBHEHUS peaKIuii]] 1 0 0 BBeaute ||[[bubanorexa IIOK
nary https://m.edsoo.ru/00add448]]
13 ||[[Xumuueckue cBOWCTBA KUCIOT U OCHOBaHUI B 1 0 0 BBeaute ||[[bubanorexa IIOK
CBETE MpEeCTaBICHUH 00 IIEKTPOIUTHIECKOM nary https://m.edsoo.ru/00add5d8]]
JUccouyanuu] |
14 ||[[Xumuueckue CBOWCTBA CoNiel B CBETE 1 0 0 BBeaute ||[[bubnnorexa [IOK
npe/ICTaBICHHUH 00 3IEKTPOITUTHYECKOM nary https://m.edsoo.ru/00add8b2]]
JUccouyanuu] |
15 |[[[TIonsiTHe 0 TUApONH3E COMei]] 1 0 0 BeeauTe ||[[bubnnorexa [IOK
nary https://m.edsoo.ru/00add9d4]]
16 ||[[[O006IeHue 1 crcTeMaTH3aMKs 3HAHHH ] | 1 0 0 BBeaute ||[[bubmuorexa IIOK
nary https://m.edsoo.ru/00addd12]]
17 |[[[IIpaktiueckas padora Ne 1. «Pemenne 1 0 1 BBeaute ||[[bubanorexa IIOK
9KCIIEPUMEHTAIBHBIX 3a1au» UTH]] nary https://m.edsoo.ru/00addbfa]]
18 [[[[KonTponbHas pabora Ne2 mo teme 1 1 0 BBeaute ||[[bubanorexa IIOK
«DJIEKTPONTUTHYECKAS TUCCOITHAITHSL. nary https://m.edsoo.ru/00addec0]]
XUMHUUYECKUE PEaKIUU B pacTBOpax»]]
19 ||[[O6mmas xapakTepuCTHKa TaJOr€HOB. 1 0 0 Beeaure ||[[bubmrorexa IIOK
XUMHUECKHe CBOMCTBA Ha IpuMepe Xyropa]] nary https://m.edsoo.ru/00addfe2]]
20 ||[[[XnopoBomopon. ConsiHast KHCIOTa, XUMIYECKHE 1 0 0 Beeaure ||[[bubmrorexa IIOK
CBOMCTBA, TIOJTyYCHHUE, TPUMEHEHwME] | nary https://m.edsoo.ru/00ade104]]
21 ||[[[IIpaxtuaeckas padora Ne 2 o Teme 1 0 1 BBeautTe ||[[bnbmanorexa IIOK
«[Tomy4eHne COSTHON KUCTOTHI, M3ydeHHUE €€ nary https://m.edsoo.ru/00ade348]]
ceoiicte» UTH]]
22 ||[[Beraucnenus mo ypaBHEHHUSIM XUMHAIECKUX 1 0 0 Beeaute ||[[bubmrorexa IIOK
pEaKIuii, eCIIN OIUH M3 PEAarcHTOB JaH B naty https://m.edsoo.ru/00ade488]]
n30bITKE] |
‘23 H[[O6maﬂ XapaKTepUCTHKA 3J1eMeHTOB VIA- H 1 H 0 ” 0 ” BBEIIUTE H[[BI/IGJ‘[I/IOTCK& IIOK
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Ne Tema ypoxka KonunuecTBo yacos | Hara DneKTpoHHbIE TU(PPOBHIC
n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
‘ Hrpynrn,l]] H naty "https://m.edsoo.ru/OOade64a]] ‘
24 |[[[AnmoTporHbIe MOTU(PUKAIIMN CEPBI. 1 0 0 BBeauTe ||[[bubmmorexa IIOK
HaxoxxmeHue cepbl U €€ COeTUHEHHUH B IPUPOJIE. nary https://m.edsoo.ru/00ade64a]]
XuMHuecKkue cBoicTBa cepbl]]
25 ||[[[CepoBomopo, cTpocHUE, (PU3UUCCKHE U 1 0 0 BBeaute ||[[bubmnorexa ITOK
XMMHUYECKHE CBOUCTBA] | nary https://m.edsoo.ru/00ade802]]
26 ||[[Oxcunsr ceprl. CepHast KHCIOTa, GU3NICCKUE H 1 0 0 BBeauTe ||[[bubmuorexa IIOK
XUMHYECKHE CBOICTBA, IPUMEHEHHE] | nary https://m.edsoo.ru/00adea28]]
27 ||[[Xumuueckue cBOMCTBA KOHIIEHTPUPOBAHHON 1 0 0 BBeauTe ||[[bubanorexa ITOK
CEepHOM KHUCITOTHI] | nary https://m.edsoo.ru/00ad9ch2]]
28 ||[[Xumudeckue peakiuu, JeKalue B OCHOBE 1 0 0 BBeauTe ||[[bubnnorexa [IOK
TPOMBIIIICHHOTO CIIOC00a MOTYYeHUs CEPHOM nary https://m.edsoo.ru/00adec8a]]
KHUCIIOThl. XUMUYECKOE 3arpsi3HEHHUE
OKpY’KaloIIel Cpe/ibl COeTUHEHUIMU CephI] |
29 ||[[Beraucnenne MaccoBO¥ 10U BBIXOAA MIPOAYKTA 1 0 0 BBeaute ||[[bubanorexa IIOK
peakimu]| nary https://m.edsoo.ru/00adec8a]]
30 |[[[O6uias xapakTepucTHKa 5IeMEHTOB V A- 1 0 0 BBeaute ||[[bubanorexa IIOK
IpyYINIBL. A30T, PACIPOCTPAHECHHUE B IPUPOJIE, nary https://m.edsoo.ru/00adeeab]]
¢dusnueckre U XUMHYECKUE CBOUCTBA]]
31 |[[[AMMHuak, ero pusuueckre 1 XUMUUECKHE 1 0 0 BBeaute ||[[bubanorexa IJOK
CBOMCTBA, TOJyYEHHUE U TIPUMEHEHHE ] | nary https://m.edsoo.ru/00adf004]]
32 |[[[Conu ammoHuUs, PpU3NUECKHE T XUMUUECKHE 1 0 0 BBeaute ||[[bubanorexa IJOK
cBoiicTBal] nary https://m.edsoo.ru/00adb33c]]
33 ||[[IIpaxtugeckas padora Ne 3 mo Teme 1 0 1 Beeaure ||[[bubmrorexa IIOK
«[Tomy4eHne aMMuaKa, U3y9IeHHE €ro CBOMCTB» nary https://m.edsoo.ru/00adf180]]
WTE]]
34 ||[[[A3otHas xucnora, e€¢ GU3NICCKUE U 1 0 0 Beeaure ||[[bubmrorexa IIOK
XUMHYECKHE CBOMCTRA] ] naTy https://m.edso0.ru/00adf306]]
35 ||[[[Ucrionp30BaHIEe HUTPATOB U COJIEH aMMOHUS B 1 0 0 Beeaute ||[[bubmrorexa IIOK
KauecTBe MUHEPAIBbHBIX YI00OpeHuid. X UMHUECKOE nary https://m.edsoo.ru/00adf518]]
3arps3HEHUE OKPYKAIOIIEH CPeibl COSANHCHUSIMU
azora]]



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Ne Tema ypoxka KonunuecTBo yacos | Hara DneKTpoHHbIE TU(PPOBHIC
n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
36 ||[[[@Pochop. Oxcun dochopa (V) u GpochopHas 1 0 0 BReaure ||[[budmnorexa IIOK
KHCIIOTa, (PU3NYECKHUE U XUMHYECKUE CBOUCTBA, nary https://m.edsoo.ru/00adf68a]]
nosyueHue] |
37 |[[[Ucnons3oBanue hochaToB B KauecTBE 1 0 0 BBeaure ||[[budmnorexa IIOK
MHUHEPaIbHBIX YIOOPESHHUH. 3arpsi3sHeHne nary https://m.edsoo.ru/00adfc20]]
pUPOAHO# cperbl hochaTamu]|
38 ||[[Yrnepon, pacnpocTpaHeHHe B IPUPOJIE, 1 0 0 BBeaute ||[[bubanorexa IIOK
(bu3uUecKre U XUMUUYECKHE CBOHWCTBA] | nary https://m.edsoo.ru/00adfd9c]]
39 ||[[Okcunp yrinepoaa, ux pusnuueckue u 1 0 0 BBeaute ||[[bubanorexa ITOK
XMMHUYECKHE CBOMCTBA. DKOJOTHUECKHE nary https://m.edsoo.ru/00adfebe]]
pOOJIEMBI, CBSI3aHHBIE C OKCUIOM YTIIEepo/a
(IM]]
40 ||[[YronbHast kuciaoTa u e€ conu|] 1 0 0 BeeauTe ||[[bubnnorexa [IOK
nary https://m.edsoo.ru/00ae006c]]
41 ||[[TTpaktuueckas padora Ne 4 1o teme 1 0 1 BBeaute ||[[bubanorexa ITOK
"[Monmy4eHue yriIeKUCIOro ra3a, u3y4eHnue ero naty https://m.edsoo.ru/00ae027¢]]
cpoiicts" UTH]]
42 ||[[TTepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX 1 0 0 BBeaute ||[[bubanorexa IIOK
BEIIECTBAX KaK O COCAMHEHUSIX yriepoaa]] nary https://m.edsoo.ru/00ae054¢]]
43 |[[Kpemuuii u ero coenuHeHNA] | 1 0 0 BBEIUTE [[bubmuoreka IIOK
nary https://m.edsoo.ru/00ae080a]]
44 ||[[TIpaktuueckas padora Ne 5. Pemenune 1 0 1 BBeautTe ||[[bubnnorexa ITOK
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME nary https://m.edsoo.ru/00ae0bf2]]
«Baxxnelnme HeMeTaulbl U UX COSAUHEHUS»
WTE]]
45 |[[KorTponsHas padora Ne3 mo teme 1 1 0 Beeaure ||[[bubmrorexa IIOK
«Baxkneiilre HEMETAIIBI ¥ UX COEIMHEHUS» ] ] nary https://m.edsoo.ru/00ae0e18]]
46 ||[[O6mas xapaKTepuCTHKa XUMHIECKIX 1 0 0 Beeaure ||[[bubmrorexa IIOK
SIIEMEHTOB — METAJUIOB. MeTaInieckas CBsI3b 1 nary https://m.edso0.ru/00ae103¢e]]
METaJUTUUECKasi KpUCTAITMIECKas peliéTKa.
dusndyecKkre CBONCTBA METAIIOB] |
47 ||[[XuMudeckre CBOMCTBA METAIIIIOB. 1 0 0 Beeaute ||[[bubmrorexa IIOK
DNEKTPOXUMHUYECKUIA PsiJT HAIPSDKSHHH naTy https://m.edso0.ru/00ae1156]]

METaJlIoB] |
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Ne Tema ypoxka KosmmuecTBo yacos | [Hara OneKTpoHHbIE HU(DPOBBIC
n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
48 ||[[O6mue criocoOB! TOTYYSHUS METAIIOB. 1 0 0 BReaure ||[[budmnorexa IIOK
CrutaBsl. BeIuuciieHus 0 ypaBHEHUSM nary https://m.edsoo.ru/00ae1156]]
XMUMHUYECKHUX PEAKIIHiA, €CITH OJUH U3 PEarcHTOB
COJIEPXKUT MTPUMECH] |
49 ||[[ITonaTHEe 0 KOPPO3UU METAILIOB] | 1 0 0 BReaure ||[[budmnorexa IIOK
nary https://m.edsoo.ru/00ae1278]]
50 ||[[Idenounbie MeTamibl]] 1 0 0 BBeaute ||[[bubanorexa IIOK
nary https://m.edsoo.ru/00ae14b2]]
51 |[|[[Oxcuabl U TUAPOKCUIBI HATPUS U Kaus] ] 1 0 0 BBeaute ||[[bubanorexa IIOK
nary https://m.edsoo.ru/00ae14b2]]
52 ||[[IIenouHo3eMenbHbIE METAIIBI — KaIbIHHA U 1 0 0 BeeauTe ||[[bubnnorexa [IOK
MarHuii]] nary https://m.edsoo.ru/00ae15e8]]
53 ||[[BaxHeiiue coequHeHNs KabIns] | 1 0 0 BeeauTe ||[[bubnnorexa [IOK
nary https://m.edsoo.ru/00ae15e8]]
54 |[[[O60061ieHre 1 cCHCTEMATH3AIMS 3HAHUIA] | 1 0 0 Beeaute ||[[]
Jaty
55 |[[[’KécTrocTb BOmbI ¥ cIOCOOBI €€ ycTpaHeHus ]| 1 0 0 BBeaute ||[[bubanorexa IIOK
nary https://m.edso0.ru/00ae1886]]
56 ||[[TIpakTuueckas padora Ne 6 o Teme 1 0 1 BBeaute ||[[bubanorexa IJOK
"YKEcTKOCTh BOMBI ¥ METOIBI €€ YCTpaHEeHHS " nary https://m.edsoo.ru/00aelae8]]
WTE]]
57 ||[[AnromunmiA]] 1 0 0 Beeaure ||[[bubmrorexa IIOK
nary https://m.edsoo.ru/00aelc64]]
58 |[[[AMdoTepHbIe cBOMCTBa OKCHAA U THAPOKCHIA] | 1 0 0 Beeaure ||[[bubmrorexa IIOK
nary https://m.edsoo.ru/00aelc64]]
59 ||[[Kexneso]] 1 0 0 BBeauTe ||[[bubanoreka IIOK
naTy https://m.edsoo.ru/00ae1d86]]
60 ||[[Oxcumer, rTuapoxcuast u conu xenesa (I11) u 1 0 0 Beeaute ||[[bubmrorexa IIOK
xernesa (I11)]] nary https://m.edso0.ru/00ae35e6]]
61 ||[[O606menre 1 crcTeMAaTH3aIMS 3HAHHI] ] 1 0 0 Beeaute ||[[]

naty
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Ne Tema ypoxka KosmmuecTBo yacos | [Hara OneKTpoHHbIE HU(DPOBBIC

n/m Beero| Koutponshbie || [paxtuueckue || 13YICHAA 00pa3oBaTEIIbHBIE PECYPCHI
paboThI paboThI
62 ||[[I[IpakTudeckas padota Ne 7. Permenue 1 0 1 BReaure ||[[budmnorexa IIOK
SKCIIEPUMEHTANIBHBIX 337124 [0 TEME nary https://m.edsoo.ru/00ae3de8]]
«Baxxneiine Metanibl U ux coenuneHus» UTH]]
63 ||[[Beruncienus no ypaBHEHUsIM XUMHYECKUX 1 0 0 BBeaute ||[[budmmorexa IIOK
pEaKIuii, eCITM OJIMH U3 PEareHTOB JaH B M30BITKE nary https://m.edso0.ru/00ae1750]]

WM COAEPIKUT puMecH. Brrancienus maccoBoit
JIOJTM BBIXOJa MPOAYKTA peaKIuu]]

64 ||[[O600mIeHNE U cucTeMaTH3aIMs 3HAHU | | 1 0 0 seeaute ||[[]
Jlaty
65 ||[[KontposnbHas pabota Ned o Teme 1 1 0 seeaute ||[[]
«Baxxneiie MeTaIbl U UX COEUHEHUS» ] | nary
66 ||[[BemecTtBa u MaTepuasbl B IOBCEIHEBHOM 1 0 0 BeeauTe ||[[bubnnorexa [IOK
JKM3HHU YestoBeKal | nary https://m.edsoo.ru/00ae3f501]]
67 ||[[Xumuueckoe 3arpsi3HEHNE OKPYKAIOIIEH 1 0 0 BBeaute ||[[bubnnorexa [IOK
cpensi] | nary https://m.edso0.ru/00ae4270]]
68 ||[[Ponp xumMuM B peIEHUH SKOIOTHIECKUX 1 0 0 BBeaute ||[[bubanorexa ITOK
mpobiem] | nary https://m.edso0.ru/00ae4270]]
‘IIO63BI/ITI> CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
COTI'JTACOBAHO COI''TACOBAHO
[TpoToKOJI 3aceaHuss METOIUIECKOTO O0bETUHEHHUS 3aMecTUTeNb JUPEKTOpa
y4HTEeNIeH €CTECTBEHHO-HAYYHbIX JUCLMILINH mo YP MBOY COII Ne 5 nmenu
MBOY COHII Ne 5 nmenu H.C.MBanosa ct. Becenoit H.C.HUBanosa ct. Becenoit
ot «30» aBrycra 2023 r., npotoxoin Ne 1
/A .H.SIkoBuenko/ /H.A.XOnuna/

«30» aBrycra 2023 r.
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