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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmMa mo xuMHUHM Ja€T MpEACTaBICHUE O IENiX, OOmIe cTpareruu Oo0ydeHws,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHHUE TI0 pa3AesaM u TeMaM IpOrpaMMbl 10 XMMHH, OTIPEACISICT KOJTUIECTBCHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JESTEIBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO y4EOHOIO COJIEpIKaHus.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOIMH BEIIECTB B MPUPOJIE, O MYTIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3aliM BO3MOXHOCTEH s caMopasBUTHS U (OPMHPOBAHUSA
KYJBTYPHI JINYHOCTH, €€ 001Iel U PYHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH OOYJarolIiXcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM »KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (JOPMHUPOBAHUHU
€CTEeCTBEHHO--HAyYHON ITPaMOTHOCTH O0yUaroIIuXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeIMeTa, KOTOPBIM SBISETCS TEJarorM4eckd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00yYaromyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPTaHMYECKOW XUMUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e usydenuro. CoJnepkaHue CKIAAbIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATUH O XUMHUYECKOH peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHSl 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. V1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEOBATEILHO OT OJHOTO YpPOBHS K JPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHue xumun
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOTO NpenMeTa COCTOUT B (YOPMHUPOBAHHUU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIIHii, B
GOpMHUpPOBAaHUM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHWHW XUMUU HA YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHMsS Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe O00ydaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOIIUMHUCS OIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHHA OOBSICHATh M OLICHUWBATH SBICHUS OKPYXAIOIIETO MHUpA, UCIOJB3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH I€IecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO0miee 4ucimo 4YacoB, OTBEAEHHBIX MJIs WM3ydyeHus xumuu B 8-9 kiacce — 72 yaca
aymutopHbeix 3aHstuid (1 wac B Hememo), 19 wacoB camocrosTenbHOW paboTsl, 91 wac
MaKCUMAaJIbHOW HArpy3KH.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperaTHoe cocTtosHue BemiecTB. llondrue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTeie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemiectBa. Monb. MomsipHast macca. B3auMoCBs3b KOMWYECTBa, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHHEe (PU3MUECKUX (TIaBJICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIHMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
M ONHCAaHWE TPU3HAKOB TMPOTEKAHHWA XUMHUYECKMX peakuuii (pa3lokeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
pa3ieneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPUBAHUE, TUCTUIUISAINUSA,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — aieMeHT M IPOCTOE BEILLECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MONydeHHUs Kuciaopoja B Jjaboparopuu u
pOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/a.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IPUPOE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnueckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbsl. HackimeHHeie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM ¥ HEPACTBOPUMEBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUsl KUCIOpOo/ia B BO3yXe, MOIydeHue, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB U OIHCAHME HMX CBOWMCTB, MOJYYEHHE, COOMpaHHE, pacliO3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C Pa3jIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 33]1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xuMudyeckux odiemeHtos [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX szaep. M3orombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE — peakuuu.  IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUN 3aps]l, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNIbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COEAUHEHMH B COOTBETCTBUM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMIETKM M BHJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX PeaKkuil Mo pa3IudHbIM MPU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu XuMu4eckoi peakiuu. [lonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUUYECKON pEaKLMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DICKTPOIUTH U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM MU COJIEM B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKHUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Yell U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MAaTEepUANOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUNA (FOPEHHE, peaKkUuu pa3iokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue Xjopa 1 XJI0pOBOAOPO/Ia Ha OPraHM3M uesoBeka. BakHele Xaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOJIU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS KJacca KHCIOT M crhenuduueckue). XHUMHUYECKHE peakIuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpY)KAIOIIEH Cpelsbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpOoCTpaHEHHWE B NpuUpoAe, (U3NYECKUe H
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KadecTBeHHas peaklivsg Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJY4YEHHE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYECKUe M XMMHUYECKHE CBOMCTBA, JIeHiCTBUE HA KUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOMCTBa, MOJydyeHHE W IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaUETUJICH, JTAaHOJ, IJMLIEPHH, YyKCycHas kuciora). [IpupoaHbie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKATHI, UX HCIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxxHeiimne
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHWE C 00pa3llaMH XJIOPUIOB (TaIOT€HUIIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yue€HHE XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK aaMasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, NPOBEJCHHE KAadeCTBEHHBIX pEaKIMi Ha KapOOHAaT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHUKAa XHWMHUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpspkeHUHM MeTauioB. (DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoii cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH/IA ATFOMUHUS.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJOW (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallibl U1 UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpenl (TIpenenbHas JOIMyCTUMast KOHIIEHTPAIUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS HPOTrPaMMbl OCHOBHOIO 00Imiero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI],
y4eOHO-HUCCIIEIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW AedATelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NpPEJCTAaBICHHS O  BELIECTBE UM  XHMHYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBS3SIX YellOBeKa C MPUPOIAHON Cpelloi, O poiu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, I03HABaTEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITETILHON PabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIENOBATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI M HENpPHUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccuil U Tpyia pa3inyHoro poja, yBaXeHHe K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHOHaIbHONU NIEeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3J0POBbIO U JKU3HHU JHOIICIZ;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa 3KOJOTHYCCKUX MPOOJIEM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYMMBIC IJIA q)OpMHpOBaHI/ISI
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSATHSMH), UCTIOJIH30BaTh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTHBHBIC, HeTyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh OOOOLICHHS W BBIBOJBI MO pe3yiabTaTaM HpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpencTaBIcHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIIHIO O BIUSHUYU IPOMBILIUIEHHOCTH, CEJILCKOT0 X031UCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBaTh CBOM MPEJIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO ONbITa, J1a0OpPaTOpHOW PabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENENSTh LENN AEATEIBHOCTH, INIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH IPEIIOKEHHBIA AJITOPUTM JAEHUCTBUN NpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMUS», BUIBl JIEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHuy oOydeHus B 8 kiacce IpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y O0YUYAIOLIUXCS YMEHH:

*pacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKUX IOHSITHH: aToM, MOJIEKYyJa, XUMUYECKUI
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS W HEOJHOPOJHAs),
BAJIEHTHOCTh, OTHOCHUTEJIbHASI aTOMHAas M MOJIEKYJIsipHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsi XUMHYECKOro 3JEMEHTa B COECJUHEHUHU, MOJISIPHBIH 00BEM,
OKCHJ1, KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peaknus, KIacCU(pHUKAIMA PEAKUUH: peakMu COSAMHEHUS, PEaKLIUU pa3IoKEHUs, pPeaKinu
3aMeIleHus], peakliud 0OMeHa, 3K30- U 3HIO0TEPMUYECKUE PEaKIMU, TeIUIOBOH 3 (eKT peakiuu,
AP0 aToMa, 3JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, pajuyc aToMa, XMMUYECKas CBS3b,
NOJIIpHAasl U HEMOJsipHas KOBAJEHTHAas CBS3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpal|sl) B pacTBOPE;

* WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKHX IOHATUH M NPUMEHATh 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUH;

*JCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JUJISi COCTaBJICHUS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINN;

*OIIPEJEIATh BAJEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHECHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIICKHOCTD BELIECTB K ONPEAEIEHHOMY
KJIacCy COeAWHEHUW 1o ¢opmysiaMm, BHA XUMHUYECKON CBs3M (KOBaJeHTHAs M HWOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

*packpeiBath cMmblca Ilepuogmueckoro 3akona JI. M. MenneneeBa: neMOHCTpUpPOBaTh
MOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKECHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAaHEHMs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOrajipo;

*ONUCHIBATH W XapakTepuszoBaTh TaOnuuHyo Qopmy Ilepuonnyeckoit cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas moArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpynmna)», Manble W OoJbLIME NEPUOJBI, COOTHOCUTH O00O3HAYEHUS, KOTOpbIE
umerorcs B Tabnuue «llepuonuyeckas cucreMa xumuueckux aeMmeHnToB . M. MenneneeBay c
YHUCJIOBBIMU XAPAaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij
A1pa, 00111ee YUCIIO0 JIEKTPOHOB U PacCHpeieNieHHe UX MO AIEKTPOHHBIM CIIOSIM);

* KJJacCCU(PUIMPOBATh XUMUYECKUE 3IIEMEHThI, HEOPraHMYECKHUE BEILIECTBA, XUMUYECKUE
peaxuu (1o YKCIy U COCTaBY YYaCcTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEINIOBOMY 3P EKTY);

*XapaKTepH30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB Pa3IHMUHBIX
KJIACCOB, NMOATBEPXkAAsi ONHMCAHWE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIHMX
XUMUYECKHUX PEAKINN;

*[IPOrHO3UPOBATh CBOMCTBa BEUIECTB B 3aBUCHMOCTH OT UX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;

* BBIUUCIIITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 10 (popMyJie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOHN PEaKIIUH;

*[IPUMEHATH OCHOBHBIC OIIEPALlMU MBICIUTEIBHON JEATEIBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, 0000mIeHHe, CHCTEMaTH3alMilo, KIacCU(UKAlWIO, BbISIBICHHE MPUYUHHO-
-CJIEJICTBEHHBIX CBSI3ed — JUIsI H3YyYEHHUs CBOMICTB BEIIECTB M XHMMHUYECKHUX pEaKIHi,



€CTeCTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HaOIIOJIEeHHEe, H3MEpEeHue, MOEIMPOBaHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

sCIelOBaTh IpaBWJaM  IIOJB30BAaHUS XMMHUYECKOW TMMOCYylol u  JabopaTOpHBIM
o0opysoBaHuEeM, a Takke IMpaBuiIaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBHUH C
MHCTPYKUMSMU IO BBIIOJIHEHUIO J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYEHHIO U
cOoOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA W KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OnpeAc€éHHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHHUPOBATH M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAaHHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (J1TakMyc, (heHoIPTaIeHH, METHIIOPAHX U IPYTHE)

K xonmy oOyuenus B 9 kJjacce mpeIMETHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, NOH, KAaTHOH, aHHOH, IIPOCTOE BEILIECTBO, CI0KHOE BEUIECTBO, BaIGHTHOCTD,
ANEKTPOOTPHUIIATENILHOCTD, CTENEHb OKUCICHUS, XUMHUYEcKas peakius, XUMHUYECKas
CBSI3b, TEIUIOBON A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, PpEaKuh HOHHOIO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIETKA, KOPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH pEaKIuu, NpPeIelbHO JIOIyCTHUMas
koHuentpauus [1/IK BemecTsa;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

® CMOJNIB30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIs COCTaBlieHHsT (OPMYyNl BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® ONpeneNnsITh BaJE€HTHOCTh W CTENEHb OKHUCICHHS XUMHYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyram, BHUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAS,
METaJIJIMYeCKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBath cMbica [lepuoguueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJ1aBHas mnoarpynmna (A-
rpynna)» u «mobounas moarpymmna (b-rpymma)», maneie U OGONbIINE TMEPUOJIBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpble HMEIOTCI B IEpPHOAMYECKONW Tabmume, ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CJIO0SAM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DSJIEMEHTOB U HX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJIOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

e Kiaccu(UUIUpPOBATh XMMHUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEW OKUCIICHHS XUMUUECKUX JIEMEHTOB);



e XapakTepu3oBaTh (ONHUCHIBaTh) OOHIME W crHeuu(puyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX pEaKLUi;

® COCTaBJIATH YPABHEHHUS ICKTPOJIUTUYECKON AMCCOLMUALMM KHUCIIOT, IIEJI0YEH U COoJIeH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKJY BeElLleCTBaMU
pa3IM4YHBIX KJIACCOB;

® PpACKpPBIBATH CYLIHOCTb OKHUCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA ITOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

® [IPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B PAa3JINYHbIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MAaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUK;

e coOmonaTh MpaBWia IOJIB30BAaHUS XUMMUYECKOW TOCYyIoH U J1aOOpaTOpPHBIM
o0opynoBaHUEM, a TAaKKe IpaBHia OOpalICHHS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

® [IPOBOJUTH PEAKLUH, NMOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB PA3JINYHBIX BELICCTB!
pacrio3HaBaTh OIBITHBIM IYyTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHar-, ¢ocdar-,
CUWJIMKAT-, Ccyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HMOHBI H3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTAHMYECKHUX BEILIECTB;

® [PUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHOU IEATEIBHOCTH — aHAJIU3 M CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEJACTBEHHbIX
CBA3€H — Ul U3Y4YECHMsS CBOMCTB BEILECTB U XUMHUYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaOJIOJEHUE, U3MEpEeHUe, MOJECITUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).

®OPMUPYEMBIE KOMIIETEHIINMN.

OK 2. OpI‘aHI/IBOBBIBaTB CO6CTBCHHyIO ACATCIIbHOCTD, OIIPEACIIATE METOAbI U CITIOCOOBI
BBITIOJTHCHU A HpO(l)CCCI/IOHaJIBHBIX 3aJaa4, OICHUBAThb UX 3(1)(1)6KTI/IBHOCTL " Ka4yCCTBO.

OK 3. Pemartb HpO6JIeMBI, OICHUBATHL PUCKU U IIPUHUMATH PCIICHUA B HCCTAHAAPTHBIX
CUTyallusIX.

OK 4. OcymiecTBasTh MOUCK, aHAINU3 U OLIEHKY MH(OpMaLUK, HEOOXOAUMOM AJIsi TOCTAaHOBKU U
peteHus npopecCHOHANBHBIX 3a]1a4, MPO(PECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 6. PaGoTath B KOJUIEKTHBE U KOMaH/E, 3PHEKTHBHO OOIIATHCS C KOJUIEraMH, PYKOBOACTBOM.

OK 8. CamocTosiTeIbHO ONPEACIATh 3aa49H MPOGEeCCHOHATHHOTO M JINYHOCTHOTO Pa3BUTHS,
3aHUMAaThCs CaMO0Opa30BaHUEM, OCO3HAHHO MIAHUPOBATh MOBBIIIEHUE KBATH(PUKAIIUH.



OK 10. Mcnonb30BaTh TMYHOCTHBIE, METAIIPEAMETHBIE, IPEIMETHBIE PE3YJIHTAThl OCBOCHUS
OCHOBHO#M 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHus B
npodecCHOHATBHOMN 1eATETbHOCTH.

OK 12. ITposiBIATh TpakJaHCKO-NIATPUOTUYECKYIO MO3ULINI0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBCACHNEC HA OCHOBC TpaJAUIIUOHHBIX O6H.[C‘-ICJIOB€‘-I€CKI/IX I.[CHHOCTGI\/JI, IMPUMCHATH CTaHAAPTLL
AHTUKOPPYILIUOHHOIO IOBEACHUS.

1K 2.8. BiraneTs KylIbTypoil yCTHOM M MUCbMEHHOM peyuu, Mpo(ecCHOHANBHON TEPMUHOIOTHEH.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne /it Konrpoabusie  IIpakTuueckne  00pasoBaTe/bHbIE
MPOrpaMMbl Bcero
padoThbI padoThbI pecypcbl
Paszgea 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS bu6mmoreka [IOK
1.1 . 3 2
U MPAKTHYECKOM JeITEIBHOCTH Y€I0BEKa https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1.2 B 7 1
CHICCTRA T XUNIHCCIHE peaitiit https://m.edsoo.ru/7f41837c
Htoro no paznemny 10
Camocmosmenvras paboma (pewenue 3a0ay, paboma ¢ 3
00pabomKol meopemuiecko2o mamepuana u op)
Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPraHHYECKUX BeleCTB
bu6mmorexa [IOK
2.1 B .K ! 0 3
O3AYX. RHUCIOPOL. TIOWATHE b OciAax https://m.edsoo.ru/7f41837c
bu6 OK
2.2 Bonopon.Ilonsitue o KucnoTax u comsix 5 1 hgpg;;;;z;zim 17§41837¢
bu6 OK
2.3 Boga. PactBopsl. [lonsiTHe 00 OCHOBaHUSIX 3 1 1 hgpsj.l:l;ll(r);.e;zg.ru 17§41837¢
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 6 1 1 bubnuorexa [JOK
' COEIMHEHUIA https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 17
Camocmosmenvras paboma (peweHnue 3aoay, paboma c 4
00pabomkol meopemuueckoco mamepuaia u op)



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

Paznen 3.1lepuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
Xumuyeckasi ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

31 ————r B borer LLOK
Meitzere-epa. CTpoeHIe aToma https://m.edsoo.ru/7f41837c
3.9 Xumundeckas cBa3b. OKUCIUTEIbHO- 3 1 bu6mmoreka [IOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
Htoro no pazneny 8 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
Camocmosmenvras paboma (pewenue 3a0ay, paboma ¢ 9
00pabomKol meopemuieckoco mamepuaia u op)
Mosropenue 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 36 4 5
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No 1/ HanmenoBaHue pa3jeioB 4 TeM Komrrpoapneie  Tpaktuseckue (uudgposrbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI peCypeaI
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peaKuu
11 [ToBTOpEeHUe U yriay6ieHne 3HaHUH OCHOBHBIX 3 1 bubmmnoreka HOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 5 bubnuotexa [JOK
peaxiuii https://m.edsoo.ru/7f41a636
13 DNIEKTPONUTHYECKAsT JUCCOLIHAITHSI. 5 1 1 bubnmnorexa [JOK

XUMUYECKHUE pCaKknuu B paCTBOpax

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 10
Camocmosmenvras paboma (pewenue 3aoay, paboma c 3
00pabomkol meopemuueckoco mamepuaia u op)
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUS
51 OO0m1as xapakTepucTUKa XUMHYECKUX 5 bubnuorexa [IOK
' snemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
06
22 sseertron VIA-rpym, Copa n e 1 bimorera L1OK
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
| e e |
: JIEMEHTOB V A-TPYIIITEL. T, 178704
Py P https://m.edsoo.ru/7f41a636
COCITUHEHUS
y Sim:ﬂ X()B,p?i(/’l:pI/ICTI/IKa X;/I]MI/I:G:KI/IX . ) ] BuGmorexa LIOK
: JIEMCHTOB -TpyIIEL. YT U KPEMHHH
Py POR M XP https://m.edsoo.ru/7f41a636
U X COCTUHEHUS
Hroro no paszneny 12
Camocmosamenvras paboma (peweHue 3a0ay, paboma c 3
00pabomkol meopemuieckoco mamepuaia u op)
Pa3nen 3. MeTasuibl 1 UX COeIMHEHHUS
bubmmoteka IIOK
3.1 06 i 1
HHE CBOHCTRA METALIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiiine MeTamibl U UX COETUHEHUS 9 Bubmmorexa LIOK
' A https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 10
Camocmosmenvras paboma (pewieHue 3a0ay, paboma c 3

06pabomkoll meopemuiecko2o mamepuana u op)



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

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 B 4 bu6nmoreka [IOK
: €CTBa M MaTEPHAJIbI B )KU3HU YEIIOBEKA
et P . https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
Camocmosmenvras paboma (pewenue 3aoay, paboma c 1
00pabomkol meopemuueckoco mamepuaia u op)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 4 7
MNOYPOYHOE IIJNIAHUPOBAHHUE
8 KJIACC
Ne T C) i
°n/m eMa ypoka Beero JIEKTPOHHBIN )
00pa3oBaTeNbHBINA PECypC
1 IIpeamer xumuu. Pons XMMuU B KWU3HU delioBeka. Tena u BemniectBa. Ynuctoie 1 bu6nmorexa LIOK
BerecTBa u cMecu. CriocoObl pas3jiesicHUs cMecei https://m.edsoo.ru/ff0d210c
[IpaxTuueckas padora Ne 1 «IIpaBusa paGoTsl B 1aOOpaTOPUH U MPUEMBI 1 bubmmnoreka HOK
2 oOpaliieHus ¢ 1a00paTOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
[Tpaktrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUUCTKH bubmuoreka [IOK
3 . 1
MOBapEHHOMN COJIH)». https://m.edsoo.ru/ff0d28c8
4 ATOMBI M MOJIEKYJTbl. XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX 1 bubnnorexa [JOK
a5ieMeHTOB. [IpoCcThie U CII0XHBIE BENIECTBA https://m.edsoo.ru/ff0d2be8
ATOMHO-MOJIEKYJIIPHOE yueHHUe. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. bubmmnoreka HOK
5 1
Xumudeckas popmysa. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2d50
OTtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAsI Macca. bubmmnoreka [JOK
6 1
MaccoBast 10151 XUMAYECKOTO AJIEMEHTA B COSTUHEHUH https://m.edsoo.ru/ff0d323c
bu6nunorexa LIOK
7 K . Mons. M . 1
ONIMYecTBO BerecTBa. Monb. MomsipHas Macca https://m.edsoo.ru/ffod5230



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230

Pu3nyecKue U XUMHUYECKUE SIBICHUA. XUMUYecKas peakuus. lIpusHaku u

8 YCIIOBUS POTEKAHUS XUMUYECKUX peaklnid. 3aKOH COXPaHEHHUsI MacChl BEIIECTB. Bubmmorexa IOK
https://m.edsoo.ru/ff0d3al6
XUMUYeCcKHe YpaBHEHHUS
Brruuciienus KoJauM4uecTBa, MacChl BEUIECTBA M0 YPABHEHUSAM XUMHUYECKUX
9 peaknuuii. Kimaccudukarms XuMudecKux peaKI_[I/I;p(COGI[I/IHeHI/ISI, pa3noKeHus, bubmmorexa LIOK
.y https://m.edsoo.ru/ff0d5708
3amerieHus, oomena). M. B. JIoMoHOCOB — yu€HBIR-3HIUKIONEANCT.
10 Konrtponsnas padora Nel o teme «BerecTBa 1 XUMUYECKHE PEAKLIUN bubmmorexa LIOK
https://m.edsoo.ru/ff0d40c4
Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciopos — 3neMeHT U pocToe
11 BCH_IGZ:BO. O30H. Ousnueckue u XI/IMIi]zeCKHe CB(I))ﬁCTBa KHUCIIOpOJia (II))eaKI_II/II/I bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
okucienus, ropenue). [Tonstue 06 okcugax
CriocoObl MostydeHus: KUCI0po/ia B J1a0OpaTOPUHU U MPOMBIIUIEHHOCTH.
12 [Tpumenenue. TemnoBoii 3 HeKT XUMUIECKON PEaKIINH, TOHITHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, 9K30- U SHIOTEPMHUYECKUX peakiusxX. TOmImBo https://m.edsoo.ru/ff0d497a
(HedTb, yronp U MeTaH). 3arpsi3HEHUE BO3/1yXa, CIOCOOBI €ro MpeA0TBPAIlCHHUS.
13 [IpaxTuueckas padora Ne 3 o reme «llomyueHue u cobupanue KMUCI0poaa, bubmmnoreka HOK
U3Y4YCHHUE €T0 CBOCTBY https://m.edsoo.ru/ff0d4c4a
14 Bonopon — sneMmeHT 1 npocroe Beuectso. Haxoxxaenue B mpupoze. bubmuoteka [IOK
dusnyeckre U XUMHYECKHE CBOMCTBA BOIopo/ia. [IpuMeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
15 [Tonsartue o xkucnorax u coisx. CriocoObl MOTyYEeHUs: BOJIOPOJIa B 1TaOOPAaTOPHH Bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
16 [Tpaktuueckas padota Ne 4 o teme «llonyduenue u cobupanue Boaopoaa, bubmmoteka IIOK
H3yYEHHE €r0 CBONCTBY. https://m.edsoo.ru/ff0d4f42
. N bubmuoreka [{OK
17 MonsipHblii 00bEM ra3oB. 3akoH ABOTaIpo https://m.edsoo.ru/ff0d4f42
Brruucnenus 06b€ma, KOJIMYECTBA BEIIECTBA ra3a Mo €ro U3BECTHOMY
" R bubmuorexa [{OK
18 KOJINYECTBY BellecTBa WK 00bEMY. Beruucienus 00bEMOB ra3oB M0 ypaBHEHHIO

pCaKkuu Ha OCHOBC 3aKOHaA 00BEMHEBIX OTHOIIICHUH Ta30B

https://m.edsoo.ru/ff0d55a0
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du3ndecKue U XMMHUYECKHe CBOMCTBA BoJIbL. [ToHsITHE 00 MHAMKaTOpax. Boga

19 Kak pacTBopuTeNb. HacklllieHHbIe U HEHACHIIIEHHbIE pacTBOPBL. MaccoBas 1ois Bubmmorexa IOK
https://m.edsoo.ru/ff0d587a
BELIECTBa B pacTBOpE.
20 [Tpaktuyeckas padora Ne 5 mo teme «IIpuroToBieHne pacTBOPOB C bu6muoteka [JOK
OIpeIeIEHHON MacCOBOM JI0JICH PaCTBOPEHHOTO BELIECTBA» https://m.edsoo.ru/ff0d5b40
bub6nmoreka [IOK
21 Kontponbnas padota Ne2 o teme «Kucmopoz. Bomgopoa. Bogay. https://m.edsoo.ru/f0d6342
29 Oxcupl: cocTa, KiIaccuUKaius, HoMeHKIaTypa. [lonydeHue u xumuaeckue bubmuorexa [IOK
CBOMCTBA KMCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB. https://m.edsoo.ru/ff0d6342
23 OcHoBaHus: cOCTaB, KiIaccu(UKaIs, HOMCHKIAaTypa. [lomydeHne 1 XUMUIECKIe bubmmorexa [JOK
CBOICTBAa OCHOBAaHUMH https://m.edsoo.ru/ff0d664e
24 Kucnotsl: coctas, knaccudukaiys, HomeHkaarypa. [lonyuenue u xumuieckue bubnnorexa [JOK
CBOMCTBA KHCJIOT. https://m.edsoo.ru/ff0d67ca
25 Conu (cpeqHue): HOMEHKIATypa, CIOCOOBI MOTYYeHHS, XHMHUYECKHE CBOMCTBA brbmmorexa LIOK
’ ’ https://m.edsoo.ru/ffOdfee2
[TpakTrueckas padota Ne 6. Perenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TEME
26 <<(I))CH0BHI)I€ Kn:ccm HEOPTraHUYECKUX coez[HI:IeHHﬁ». ['eneTndeckast CBSI3b MEXKIY bubnuorexa LOK
N https://m.edsoo.ru/00ad9b7c
KJIacCCaMHU HEOPTaHUUECKUX COCTUHEHUN
97 KontponsHas padora Ne3 o teme "OCHOBHBIE KJIacChl HEOPTaHHMUECKUX bubmuoteka [IOK
coeHeHN " https://m.edsoo.ru/00ad9ch2
[TepBbie MOMBITKY KIAaCCHPUKAITUN XI/{MI/ILIGCKI/IX snemeHToB. [loHsTHE O rpynmax Butmorexa 1IOK
28 CXOJHBIX 311eMeHTOB. [lepnoauyeckuii 3akoH u [lepuognueckas cucrema ]
https://m.edsoo.ru/00ad9ffa
XUMHYECKHUX deMeHTOB JI. 1. MeHaeneeBa
29 [Tepuonsl, rpynmsl, noarpynnsl. CtpoeHue atoMoB. COCTaB aTOMHBIX SIIEP. bubmuoreka [JOK
N3oTomns https://m.edsoo.ru/00ada52c
CtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB 371eMeHTOB [lepuondeckoii CuCTeMbI BuGnmorexa LIOK
30 . . MenneneeBa. XapakTepHCTHKA XUMHUIECKOTO JIEMEHTA TI0 €0

nojoxxeHuto B [lepuoaunueckoii cucreme /. . Menneneena

https://m.edsoo.ru/00ada6bc
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3nauenue Ilepuonnueckoro 3akoHa s pa3BUTHsI HayKu U npaktuku. 1. U.
31 MeHieneeB — y4€HbIi, Earor U rpaX1aHuH. DIeKTPOOTPULATEIbHOCTh 1 bubamorexa LIOK
aTOMOB XMMHYECKHX 3JIEMEHTOB nitps://m.edsoo.ru/00adad6e
32 Nonnast xumuueckast cBsi3b. KoBajieHTHas MoJisspHasi XUMUYECKasi CBSI3b 1 Bubmmorexa HOK
https://m.edsoo.ru/00adac34
33 KoBasienTHas HenossipHas XxumMuueckas cBsi3b. CTeleHb OKUCIIEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
34 OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE peaknu. OKUCIUTENN U BOCCTAHOBUTEIH 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
35 KonTponbnas padota Ne4 no teme «CtpoeHue aromMa. XUMHUYECKask CBA3bY ﬁggg?;;ﬁ%;iiﬁﬁlo 0adb486
36 O60061eHre U crucTeMaTu3alus 3HaHU| 3a Kypc XUMHH 8 Kiacca. 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 36
9 KVIACC
Ne n/m Tema ypoxka Bcero IEKTPOHHLIE UHPPOBLIE
4AcOB o0pa3oBaTejibHbIE
pecypcsbl
Pasnen 1. BemecTBo n XuMHU4YecKHe peaKIIun
1 [Tepnoanueckuii 3akoH. [lepuonnyueckas cuctemMa XMMHU4ECKUX 351eMeHToB [1. 1. 1 bubnnoreka [JOK
Menneneepa https://m.edsoo.ru/00adb59e
5 Knaccudukamms 1 HOMEHKIaTypa HEOPTraHUIECKUX BEIIeCTB. Buibl 1 bubnuoteka [JOK
XMUMHYECKON CBSI3H U TUITBI KPUCTALTHYECKUX PEIIETOK https://m.edsoo.ru/00adb7e2
3 KonTtponsHas padora Nel no treme «IloBropenue u yriyOneHne 3HaHUN 1 bubmuorexa [IOK
OCHOBHBIX pa3/IeioB Kypca § Kiiacca» https://m.edsoo.ru/00adbe9a
Knaccudukanus xumuueckux peakunidi. CKOpocTh XUMHUECKOH peakItu.
4 HOHHTqu) 0 F(I)IMOFCHHBIX u reTfporeIlIHHx pefxum{x. daxTophl, EHI/ISIIIIOH_II/IG Ha 1 bubamorexa IOK

CKOpPOCTh XHUMHYECKOMN pcaKknumn

https://m.edsoo.ru/00adbe9a
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XHUMHUYECKOe PaBHOBCCHUC N CMCUICHHUC XUMHUYCCKOI'O PaBHOBCCHA.

bubmuoreka [JOK

> OKHUCIIUTEbHO-BOCCTAHOBUTEILHBIE PEAKIIUN https://m.edsoo.ru/00adcade

6 Teopus anexkTpoauTHUecKoi aucconuanuu. CUabHBIC U clIa0ble JIEKTPOIUTHIL. bubnmoreka [JOK
VoHHble ypaBHEHUS peakiui https://m.edsoo.ru/00add448

7 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM M COJIEH B CBETE TEOPUU bubmuorexa [JOK
9JIEKTPOIMTHYECKON auccornuanuu. [IoHsTHe 0 THAPOIN3e CoNe https://m.edso0.ru/00add8b2
O6o006menne u cuctemMatu3anys 3HaHui o TeMam «llepuonuueckuii 3aK0H u

3 CHCTEMa AJIEMEHTOB M CTpOeHHUE aToMay, «Kimaccudukamus peakium, bubmuorexa [JOK
«OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE peakIumy», « Teopus 31K TPOIUTHICCKOM https://m.edsoo.ru/00addd12
JTUCCOLIAAITI

9 [IpakTudeckas padora Ne 1. «PenieHne dKCIepUMEHTATBHBIX 32124 bubmmoreia LIOK

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

10 KoHnTtpoisbHas padota No2 o TeMe «JIeKTpOIMTHYSCKAs TUCCOIUAIIHS. bu6mmoreka [IOK
XUMHUYECKUE PEaKIUU B PACTBOPAX» https://m.edsoo.ru/00ade104

Pa3zgen 2. Hemeraaiabl 4 UX coeIMHEHUSA
O01asa xapakTepuCcTHKa TAJIOTEHOB. XMMHUUYECKHE CBOIICTBA HA IIPUMEPE XJIOpa.
11 XJ‘IOpOBOI[I())I)OJI.pCOJISIHaSI KHCJIOTa, XUMHYECKHE CBOMCTRBA, nonyrljeHnep, ’ bubmmoreia LIOK
https://m.edsoo.ru/00ade488
MIPUMEHEHUE

12 [Tpaktuyeckas padora Ne 2 o teme «IlonyueHue consiHOW KUCIOTHI, U3yYeHUE bubnuoreka [IOK
e€ CBOMCTB» https://m.edsoo.ru/00ade64a
OO6mas xapakrepuctika 31eMeHToB VIA-rpynmnel. Cepa. CepoBo1opo/.

13 Oxkcunsl cepol. CepHas KHCIIOTa, (PU3UUECKHE U XUMUYECKUE CBOMCTBA, bubnmnoreka [JOK
NpUMEHEHHE, MoTydeHne. XMMUYECKOe 3arpsi3HeHNE OKPYKAIoLIel Cpeibl https://m.edsoo.ru/00adea28
COEIMHEHUSIMU CEPbI
Breruncienrne MaccoBoOM JOIM BRIX0/1a IIPOAYKTa peakim. Oomas

14 XapaKTEepUCTUKA FJIEMEHTOB VA-rpyanI. A};I;T, Ip?acnpochaHeHHe B IIpUpPOJIE, Bu6miorexa LIOK

N https://m.edsoo.ru/00adec8a
dbusznyecKrue 1 XUMUIECKHE CBONCTBA

15 Ammuak. Conu aMMoHUS. A30THas kuciaora. HurpaTtsl. MuHepanbHble bubnnorexka [JOK
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ynoopenus. XUMHUECKOE 3arps3HEHUE OKPYXKarOLIeH cpesibl COeAMHEHUSIMU
a3oTa

https://m.edso0.ru/00adf004

[IpaxTuueckas padora Ne 3 o teme «llodydyenne ammuaka, u3y4eHue ero

bubmuorexa [JOK

16 CBOWCTB» https://m.edso0.ru/00adf306
®docdop. Okcua iboc@opa (V) u pochopnas kuciora, puzndeckue u BuGmorexa LOK
17 XUMHUYECKHE CBOMCTBA, MmoayueHue. Mcnonb3oBanue pocdaroB B kKauecTBe
. N https://m.edsoo.ru/00adf68a
MUHEPATBHBIX YI0OpeHUid. 3arpsi3HeHue NpupoIHon cpeibl pochaTtamu
Yrnepon, pacnpocTpaHEeHUE B IPUPOJE, (pusnueckue I/IUXI/IMI/I‘ICCKI/IG CBOIiCTBA. BuGmmorexa LOK
18 Oxkcunsl yriaepoaa, ux pusndeckre U XMMHUUECKHUe CBOMCTBA. DKOJIOTHYECKHE ]
) https://m.edsoo.ru/00adfd9c
po0IieMsl, cBsi3aHHBIE ¢ OkcuioM yriepoza (1V). YronpHas kucioTa u e€ conu
19 [IpakTuueckast padora Ne 4 o teme "llonmydeHne yriaeKucioro rasa. bubnnorexa [JOK
KavecTBeHHast peakius Ha kKapOOHaT-HOH" https://m.edsoo.ru/00ae006¢
20 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHIX bubnnoreka [JOK
yriepona. Kpemuuii u ero coenuHeHus https://m.edsoo.ru/00ae054e
21 [TpakTuueckas paborta Ne 5. Perienre skcriepuMeHTaIbHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«Baxueme HeMeTaUTbl U UX COSIUHEHUS https://m.edsoo0.ru/00ae0bf2
. bubnnoreka [JOK
22 KonTponbHas padora Ne3 no teme «BaxHeilye HeMeTaliIbl ¥ UX COETUHEHUS httos://m.edso0.ru/00ae103e
Paznesn 3. Merta/uibl H MX COCJHHEHHSA
OO6mas xapaktepuctuka MetaiioB. Oo6mue crocoos! momydeHusi. CBoncTBa.
23 DNEKTPOXUMHUYECKUH psii HanpsbkeHnid MetaiioB. Cruiasel. [lonsaTue o bubnuoreka [IOK
KOPPO3UH METAIIOB. BEIUMCICHNS IO YpaBHEHUSIM XUMUYECKUX PEaKIUid, eClI https://m.edsoo.ru/00ael1156
OJIUH U3 PEareHTOB COAEPXKUT MPUMECH
24 lemounsie MeTamtbl. OKCUABI M THIPOKCHIBI HATPUS U KU Bubmiorexa LIOK
https://m.edsoo0.ru/00ae14b2
o5 [IlenoyHoO3eMENBHBIE METAIUIBI — KAJIBLIMK U MarHuii. BaxuHelye coeIMHEHUS bubnmoreka [JOK
KanbIis. JKECTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHEHHSI https://m.edsoo.ru/00ae15e8
26 O06o0011eHre U cucTeMaTu3aus 3HaHui 1o TeMaM «O011ast XapakTepuCTHKa bubnuorexa [IOK
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MeTamioBy, «lllenounsie MeTamiby, «lllenouyHo3eMenbHbIE METAITBI

https://m.edsoo.ru/00aelae8

97 [TpakTrueckas padora Ne 6 o Teme "XKECTKOCTh BOJBI U METOIBI €€ 1 bu6mmoreka [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. . bu6mmoreka [IOK
28 AmomuHui. AMOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA 1 https://m.eds0o.ru/00ae1c64
29 Kenezo. Okcunpl, ruapokcuabl u conu xenesa (1) u sxxenesza (111). O606menue n 1 bubmuorexa [JOK
cHUCTEMaTH3alis 3HAHMH 110 TeMaM «AJTFOMUHHINY, «OKeme30» https://m.edso00.ru/00ae35e6
30 [TpakTuueckas paborta Ne 7. Perenne skcriepuMeHTaIbHBIX 3a7a4 10 TeMe 1 bubnnoreka [JOK
«BaxHeimue MeTaJlIbl U UX COSIUHEHUS» https://m.edso0.ru/00ae3de8
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKLU, €ClIi OJTUH U3 PearcHTOB
31 JIaH B M30BITKE W COJICPKUT MPUMECH. BhIUNCICHUS MacCOBOM 101U BhIXO/a 1 bu6mmoreka [IOK
npojaykTa peakiuu. O00O0IIeHUE U CUCTeMaTH3aIMs 3HaHHUH 10 TeMe «MeTalbl https://m.edso0.ru/00ae0d0a
U UX COCAUHEHMS
32 Kontponbhas padora Ne4 o teme «BakHelne MeTauIbl M X COSAMHEHUS 1 bubmmorexa [IOK
https://m.eds00.ru/00ae3f50
Paznen 4. Xumwus u okpy:Kamomas cpeaa
BemecTBa 1 MaTepualnsl B MOBCEAHEBHOM KU3HU YeJIOBeKa. XUMUYECKOE
33 3arpsi3HEHUE OKpYyKarolei cpepl. Polib XMMHUH B pelIEHUH YKOIOTUYECKUX 1 Bubmmorexa LIOK
https://m.eds00.ru/00ae4270
npoOem
34 O0o001IeHNEe U CHCTEMAaTH3alKs 3HaHUH 110 TeMe «BelecTBo 1 XuMHYeCKre 1 bu6nmoreka [JOK
peaKIum» https://m.edsoo.ru/00ae0d0a
35 O0001eHne 1 cucreMaTh3alis 3HaHnil o TeMe «HemeTtaiuiel 1 UX coeTUHEHUS 1 bubmorexa [JOK
https://m.edso0.ru/00adb33c
. bubnuorexa [IOK
36 O00011IEHNE ¥ cUCTEMATH3ALMS 3HAaHUN 0 TeMe «MeTaulbl M UX COEIUHEHUSD) 1 https://m.eds00.ru/00ad9ch?
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 36
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

ra6puensax O.C. Xumusa. 8 knacc [TeKkcT] : yuebHUK ana obuieobpasosaTenbHbIX yupeskaeHuin / Oner Cepreesuy ; O. C.
FabpuensH. - 8-e usgaHue. - Mockea : ipoda, 2019. (HaknagHaa No24)

ra6puensax O.C. Xumusa. 9 knacc [TeKkcT] : yuebHUK ana obuieobpasosaTenbHbIX yupeskaeHuin / Oner Cepreesuy ; O. C.
labpuensH. - 7-e usgaHue. - Mockea : [ipoda, 2019. (HaknagHaa Ne24)




		2023-10-31T12:13:43+0500
	Сургут
	Кобцева Анна Анатольевна




