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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a takxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU Y4YeOHOTro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XAapPaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATENbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBAaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el 1 (yHKIMOHATIBLHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
npodeccuOHaIbHON J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

CHocOoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHs B OOYyYEHMHM XMMHH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyeckd aJalTHPOBAHHBIM OTpPaKEHUEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIMUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uszydyeHuro. ConaepaHue CKIaAbIBACTCA W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHUYecKOM peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

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

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBJISIOIIECH HAYYHOM KAPTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MPHUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kjiaccey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXKHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHpPOBAaHMM W PA3BUTUM TIO3HABATENIBHBIX YMEHUW W HMX NPUMEHCHMH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NpUOOPENTHN TaKKUe LIETH, KaK:

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

— HaNpaBJIEHHOCTh OOYyYE€HHsS Ha CHUCTEMaTHYecKoe MpUOOIIEHHE O0O0y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHHUSA, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOMIETO MHUpPA, HCIONB3ys 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 SKOJOTHYECKH IeIecoo0pa3HOro MOBEACHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;

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



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4yacoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMecu. CiocoObl pa3ieieHust cMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX  JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
Yyucia CTPYKTYPHBIX €IMHHUI] BeliecTBa. Pacy€Tsl o ¢popmynamMm XUMHUYECKUX COCTUHEHUN.

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

Xumuueckuii IKCnepumeHnm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOPHAOM Oapus, paznoxkenue ruapokcunaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBeNEHHWE OYUCTKA TOBApPEHHON CONM, HAONIOJICHHE U ONHCAaHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopog — ajIeMEHT M IPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MONydeHHUs Kuciaopoja B Jjaboparopuu u
pOMBINUIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAM(PUKAIUS
KHCIIOpO/a.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoaa B INPUPOJE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie 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 Bojabl 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. DU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. @usndeckue U XUMHUYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

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

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHIOB M OIMCAHWE HX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAaCTBOPEHUS BEUIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuMii HEUTpalIu3alnu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBA3b. OKUCIUTEIHLHO-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. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMIETKHM M BHJA XMUMHYECKON
CBSI3H.

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

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. I[loHsTme o0 xuMuyeckoM paBHOBecHH. DakTOpBI, BIHSIONIME HA CKOPOCTH
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakyn moHHOTO OOMEHA. Y CIIOBHS MPOTEKAHHS PEAKIM MOHHOTO OOMEHA, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEJOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEecca AUCCOLUALIU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KHCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYecCKue CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3UYECKUE M XUMHUYECKHE CBOHCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Cou cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. Haxoxnaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETMCHH OKHUCIEeHHS. A30T, paclpoCTpaHeHHEe B Tpupoje, Qusuveckue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOJy4YeHue,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue ¢ochaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(dekT. YronpHas KUCiIoTa u e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COEIUHEHUSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMONIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupone. OOmme mnpencraBicHuss o0 okcune kpemuawus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTEPUAIOB B TIOBCEAHEBHOM XKHU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA T'aJOr€HOB U MX COECJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BHUJIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, CoOOupaHue, paclio3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M METAJUIMYECKAs KPHUCTAIIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCHU]IBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblus. BaxkHedume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. OPU3NYECKHE U XUMHUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Oxcuapl, Tuapokeuspl u conu skenesa (l1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCHU/IA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis Mpu XUMUYECKHX OXOrax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3oB MaTeprasoB (CTEKIIO, CTUIABBI METAJIIIOB, MIOJTUMEPHBIC MAaTEPUATIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/AEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O [IUKJIA.



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, HEHTPOH, HWOH, HYKJIH[, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpPUCTA/UIMYECKas pemiérka, CIrjiaBbl, (QU3HYSCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBICE 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 IMPOTrPaMMbl OCHOBHOIO 0OOIIero o0pa3oBaHus
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
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALIUN 00YYarOIUXCS.

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 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLueil 0 MepeoBbIX JOCTUKEHUAX U OTKPBITUAX
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-HUCCIIEIOBATEIbCKOM, 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 U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHUYECKHE MpEJCTAaBICHHUS O  BELIECTBE M  XHMHYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SX 4eJIOBEKa C MPHUPOJHONW Cpenoil, 0 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 YHCJIE€ HaBBIKOB CAMOCTOSITEIILHON 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 HCCIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HENpPUATHE BPEIHBIX
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 MPAKTHUECKOMY M3yUEHUIO Mpodeccuil U TpyAa 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 mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HHU 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 3JOPOBbIO U JKU3HHU JHOIICI;'I;

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

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPECAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYMMBIC JIA (1)0pMI/Ip0BaHI/I$[
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH UX XapaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pElIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTepu30BaTh CYIIECTBEHHBbIE MPU3HAKH H3YYaE€MbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIecca, CAaMOCTOATEIBHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(DOPMAIINIO PA3IMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSThH Pa3IM4HbIe METO/BI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce Y4eOHON W HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BONpPOCH (B Xoie nauanora M (WIM) AMCKYCCHH) IO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb NPE3CHTALMI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHHH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUHI INpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUHU 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

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



0o0ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHUS M CIOCOOBI JEHCTBHIA, crenuduueckue mis
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 KJjacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKIUU 3aMELICHUs], PEaKIIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3AlNI0, KJIACCU(UKAIINIO, BBIIBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JITakMyC, (peHon(TanenH, METUIIOPaHK U JpyTHe).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUECKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUJIsl COCTaBJi€HMsSI (OpMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 10 (opMyinaMm, BUJ XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI HM3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTENIbHON NEATENbHOCTH — aHAJU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
JJIeKTPOHHbIE
Ne i/ Tema ypoka KosmnuecTBo unpponbie
o0pa3oBaTe/ibHbIE
4acoB
pecypchl
1 IIpeamer xumuu. Pojib XUMUM B )KU3HM YeJIOBeKa. Tella U BelecTBa 1 bubmmorexa [JOK
pedl ' ' B https://m.edsoo.ru/ffod210c
2 [TonsiTHE O METOAAX TTO3HAHKS B XUMHUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
3 [TpakTudeckas padora Ne 1 «IIpaBuiia paboTHI B JIAOOPATOPUH U IPUEMBI 1 bubnnoreka [JOK
oOpartreHus ¢ J1abopaTopHBIM 00OPYIOBAHHEM https://m.edsoo.ru/ff0d23dc
bubmuorexa [JOK
4 q : i 1
UCThIC BenecTBa U cMecu. CriocoObl pa3iesieHus cMecei https://m.edsoo.ru/ff0d26ca
5 [Tpaktrueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe OUUCTKU 1 bubnnorexa [JOK
MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 A 1
TOMBI M MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE dJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHYECKHX 3JIeMeHTOB. [IpocThie bubmorexa LOK
7 1 https://m.edsoo.ru/ff0d2be8
CHIOHPIC BetecTna https://m.edsoo.ru/ff0d2a6c
8 CraproBast KOHTpOJIbHast paboTa 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YVIPHOS ¥4 https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUdeckas ¢popmyina. BaJeHTHOCTh 1 bubmmoreka [JOK

aTOMOB XMMHYCCKHX 23JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c
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bubmuorexa [JOK

11 OtHocutenbHast aroMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ffod323c

12 MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUN bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Monb. Mossipas Macca Et?fs?/ljr?:;szgrou/iffo 45230

14 Pu3nyecKue 1 XUMUYECKHUE SBICHUSA. XUMHAYECKAs peaKus bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 ycaoBHs IPOTEKAHUSI XUMUYECKUX PEAKIUI bubamorexa LOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMsI MAacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS bubamorexa LOK
https://m.edsoo.ru/ff0d3b88

17 Boruncnenus koiMyecTBa, Macchl BELECTBA 10 YPABHEHUSAM XMMHUYECKUX bubnnorexa [HOK
peaKuuit https://m.edsoo.ru/ff0d5708

18 Knaccugukarus XuMHUuecKuX peaklnil (COeqUHEeHUs, pa3iokKeHus, 3aMeLIeHNs, bubnuoreka [IOK
oOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIomoHOCOB — yuéHbIi-3HIMKIONEAUCT. O000IIeHNe U ccTeMaTH3alus bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/ff0d40c4
20 O6o06menue o TeMe «BeriecTBa 1 XUMUYECKUE PEAKIIUM» ngg;;fiigﬁ};o 44290

21 Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopog — 3JIeMEHT U IpocToe bubnuoteka [JOK
BeniecTBo. O30H https://m.edsoo.ru/ff0d448e

29 dusndecKkue 1 XUMHIECKUE CBOMCTBA KUCIOPOa (PeaKIIuu OKUCICHUS, bubnmoreka [JOK
ropenue). [lorsitue 00 oxcuaax https://m.edsoo.ru/ff0d4614

93 CriocoObI MOTy4eHUs KHCI0pO/ia B TA00paTOPUU U MPOMBIIIIEHHOCTH. bubnmuotexa [JOK
[IpumeHenue kucnopoaa https://m.edsoo.ru/ff0d497a

24 TennoBoii 3 PeKT XUMUIECKOI peaKIuu, TOHITHE O TEPMOXUMUUYECKOM bubnmuotexa [JOK

YpaBHCHHUH, 3K30- U QHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d323c
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o5 TomnmuBo (He(Th, Yroiab U MeTaH). 3arps3HeHre BO3ayXa, CIOCOObI €ro bubnmoreka [JOK
MIPEeA0TBpALLEHUS https://m.edsoo.ru/ff0d4c4a

26 [Ipaxtuueckas padora Ne 3 o teme «llomydenue u cobupanue KMUCIoposa, bubnuoreka [IOK
U3Y4YEHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2

27 Bonopoa — snemeHT u npocroe BeuecTBo. Haxoxaenue B npupoie bubmmorexa [TOK
https://m.edsoo.ru/ff0d4ddo

28 ®dusnueckue U XUMHUECKHE CBOMCTBa Bojopoaa. [IpuMenenue Bogopoaa bubmmorexa [JOK
https://m.edsoo.ru/ff0d4ddo

bubnuorexa [JOK
29 Homsrite o KueoTax i conx https://m.edsogru/fdesodz

bubnuorexa [JOK
e e
’ https://m.edsoo.ru/ff0d4f42

31 KonTponpHas padora 3a 1 mosryroaue

32 Momnsipabiii 00bEM ra3oB. 3akoH ABOTaIpo }P?;Ifs?;l;f(izgrou/ﬁff 0d5426

33 Boruncnenus 00bEMa, KOJMYECTBa BEIIECTBA ra3a Mo ero M3BECTHOMY bubnunorexa [JOK
KOJIMYECTBY BEIIECTBA HJIH 00BEMY https://m.edsoo.ru/ffod55a0

34 Boruncnenus 005EMOB ra30B MO ypaBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmoreka [JOK
00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708

35 DuU3NYECKUEe U XUMUIECKHE CBONCTBA BOJIBI bubmmorexa [OK
https://m.edsoo.ru/ff0d587a

. bubnmuotexa [JOK
36 CocraB ocHoBanwuii. [ToHsTHEe 00 HHIUKATOpaX https://m.e dsogru IF0d5962

37 Bona kak pactBoputens. HacklmeHHbIe 1 HEHACHIIIICHHBIE pacTBOPHI. MaccoBas bubmmoreka [JOK
J10JIs BEILIECTBA B PaCTBOpE https://m.edso0.ru/ff0d5b40

38 [Ipaktuueckas padota Ne 5 o teme «lIpurorosneHue pacTBOpPoOB ¢ bubnmuotexa [JOK
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onpeAeNIEHHON MacCOBOM 10JI€M PACTBOPEHHOIO BEILIECTBA»

https://m.edsoo.ru/ff0d5eba

39 O606mmenue o Teme «Kucnopoa. Bogopon. Boma» nggg&f{ﬁ)gﬁi/ﬁo 46342
40 Oxkcupel: cocTaB, KiaccuUKanus, HOMEHKIIaTypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [TomyyeHne U XUMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmumorexa [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, Kiaccu(uKaIs, HOMCHKJIaTypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHnne n XuMuU4eCKHE CBOMCTBA OCHOBAaHUMI bubamorexa LOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxaius, HOMEHKIATypa bubmorexa [JOK
https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne 1 XMMHYECKHE CBOMCTBA KUCIIOT bubnuorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Counu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHsI, XMMUYEeCKHE CBOUCTBA bubnuorexa LIOK
https://m.edso0.ru/00ad9474
47 [Tpaktryeckas padora Ne 6. PereHue skcriepuMeHTaNbHbIX 33a4 110 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9b7c
48 I'eneTnyeckas CBs3b MEXAY KJIaCCaMH HEOPTraHMYECKUX COCIUHEHUM bubnorexa LIOK
https://m.eds00.ru/00ad9a50
49 O606menue u cucreMaruzanus 3HaHui. CocTaBlIeHHE U PELIEHHUE LENoYeK bubnnoreka [JOK
MIPEBPALLCHUI https://m.edsoo.ru/00ad9ch2
on bubnunorexa IIOK
50 O6006menue mo Teme "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUM httos://m.e dsogru 100ad9ela
51 [TepBble MOMBITKY KIacCUPUKAIIUN XUMUYECKUX AyieMeHTOoB. [loHsTHE O Tpymnmax bubnnoreka [JOK
CXOJHBIX DJIEMEHTOB https://m.edso0.ru/00ad9ffa
52 IIepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 3i1eMeHTOB /1. 1. bub6nuorexa [IOK
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Mennencena https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
IT T[ICX
53 CPHOEL, rPYIIEL, moArpymmet XS https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
4 ) .U
3) Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIeMeHTOB [leprnoandeckoii CHCTEMBI bubnmoreka [JOK
55
. . MenneneeBa https://m.edsoo.ru/00ada6bc
56 XapakTepHuCTHKAa XMMHUYECKOI'0 3JIEMEHTA I10 €ro IoJ10KeHuIo B [leproauueckoi bu6mmoreka [IOK
cucteme /1. 1. Menaeneena https://m.edsoo.ru/00ada824
57 3navenue [leproauueckoro 3akoHa [Tt pa3BUTHS HAyKu U npakThku. [1. W. bubmuoreka [JOK
MeneneeB — y4€HbId, IEAAror U rpaxklaHuH https://m.edsoo.ru/00ada96e
58 DIEKTPOOTPULIATEILHOCTh ATOMOB XUMUYECKUX IIEMEHTOB bubnmorexa LHOK
poOTpHIL https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumieckas CBAsk https://m.edsoo.ru/00adac34
60 KoBaneHTHas noispHas XUMHYECKAS CBA3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HeMOISIpHAST XUMHAYECKAs! CBSA3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2
6 Crenens okncIeHus https://m.edsoo.ru/00adae28
63 OKUCINTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINI Eubmorexa ITOK
peaxil https://m.edsoo.ru/00adb076
64 OKHUCIATEIN U BOCCTAHOBUTEIN bubmmorexa LOK
https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
65 r
0710Bas KOHTpONbHAs padoTa https://m.edsoo.ru/00adb486
66 PesepBHEIi ypok. O000IICHHE W CUCTEMATH3AIIHS 3HAHHHA bubmmoreka [JOK
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https://m.edso00.ru/00adb33c
. . bubnmoreka [JOK

67 PesepBHbIii ypok. O600111€HNE U cCTeMaTU3alus 3HAaHUN 1 https://m.edsoo.ru/00ad9ch?
. . bu6mmoreka [IOK

68 PesepBHblii ypok. O600111€HNE U cCTeMaTU3alus 3HaHU! 1 https://m.edsoo.ru/ff0d61c6
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9 KJIACC

JIeKTPOHHBbIE U(PPOBHIE

Ne
/ Tema ypoka KosmuecTB | oOpa3oBaTesibHbIE
n/n
0 4acoB pecypcsbl

1 [Tepuonuueckuii 3akoH. [lepronnueckas cucteMa XuMHU4eckux daeMenToB Jl. U. 1 bubmuorexa [JOK
Meunneneena https://m.edsoo.ru/00adb59e

5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IEPBBIX TPEX 1 bubnnorexa [HOK
IIEPUOJIOB https://m.eds00.ru/00adb6b6

3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB 1 bubnmorexa LHOK
P P https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOW CBSI3M U TUIIBI KPUCTALTUICCKUX PEIIETOK 1 bubmorexa LHOK
p P https://m.edsoo.ru/00adbac6

5 CraproBasi KOHTPOJIbHAsI paboTa 1

6 Krnaccudukanus XUMHYECKUX PEaKIIHiA 10 Pa3TUIHBIM MPHU3HAKAM 1 bubmmorexa [JOK
a peartt P P https://m.edsoo.ru/00adbch0

7 [TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [IoHsITHE O TOMOTE€HHBIX U 1 bubnmnoreka [JOK
TeTEPOreHHBIX PEAKLIHIX https://m.edsoo.ru/00adbe9a

3 [TonsTHe 0 XUMHUYeCKOM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubnuotexa [JOK
XUMUYECKOHN PEAKLUU U MOJIOKECHUE XUMUYECKOTO PABHOBECHS https://m.edsoo.ru/00adc28c

9 OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubmmorexa [OK
p https://m.edsoo.ru/00adcade

10 Teopus anexkTponuTrueckoit nucconuanuu. CUIbHBIE U cla0ble YEKTPOTUTHI 1 bubmmorexa [OK
P P ' P https://m.edsoo.ru/00adcd68

bubmuoreka [JOK

11 WNonHble ypaBHEHHUS peaKkiuit 1

P peardt https://m.edsoo.ru/00add448

12 XUMHUYECKHEe CBOMCTBA KMCIOT M OCHOBAaHHM B CBETE MPECTAaBICHUN 00 1 bubnuorexa [IOK
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BHeKTpOHHTquCKOﬁ JUCCOoMal 1

https://m.edsoo.ru/00add5d8

13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUM 00 3JIEKTPOJUTHICCKON bubmuorexa [JOK
JUCCOLMAIUN https://m.edsoo.ru/00add8bh2

14 [TonsTHe o TuIpoOIU3E Coei Bubmaorexa ITOK
https://m.edsoo.ru/00add9d4
15 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH E;ISSH;I;T:;?J&OU/IS 0addd12

bubnnoreka [JOK
16 [IpakTuueckas padora Ne 1. «PelieHne s3kcriepruMeHTalbHbIX 32124 https://m.e dsogru 100addbfa

17 O060061IeHre TI0 TeMe «DIEKTPOTUTHICCKAS TUCCOUAIUS. XUMHUYCCKHE PEaKIIuu bubnnoreka [JOK
B pacTBOpax» https://m.edsoo.ru/00addecO

18 OOm1ast XxapaKTEepUCTHKA raJIOTeHOB. XMMUYECKHE CBOMCTBA HAa IPUMEPE XIIopa bubmmorexa LIOK
https://m.edsoo.ru/00addfe2

19 Xnoposogopon. ConsHas KUCIOTa, XUMUYECKHE CBOWCTBA, TIOTyYEHHE, bubnnoreka [JOK
IIPUMEHEHHE https://m.edsoo.ru/00ade104

20 [TpakTuueckas pabota Ne 2 o teme «llomydeHne constHON KUCIOTHI, U3Y4YECHUE bubnuotexa [JOK
€€ CBOMCTB» https://m.edsoo.ru/00ade348

21 Brruucienust mo ypaBHEHUSIM XUMUUECKUX PEAKIIMM, €CITU OJIUH U3 PeareHTOB bubnmnoreka [JOK
JlaH B U30BITKE https://m.edsoo.ru/00ade488
22 OOmast xapakrepucTrka 31eMeHToB VIA-rpymisr ngjﬁ;f;igﬁ}é 0ade6da

93 Annorponubie Moaudukanuu cepbl. HaxoxxieHue cepsl U € CoeIMHEHUN B bubnmoreka [JOK
npupoje. XMMHYECKHE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBojiopofi, cTpoeHHe, GU3NIecKue 1 XMMUYECKHe CBOWCTBA bubmmorexa [JOK
https://m.edso00.ru/00ade802

o5 Oxcunsl cepbl. CepHas KHCIOTa, GU3MUYECKUE U XUMUYECKIE CBOMCTBA, bubnmoreka [JOK
[IPUMEHEHUE https://m.edso0o.ru/00adea28

26 XUMUYeCcKHe peaklinu, Jiexkallue B OCHOBE IPOMBIIIIEHHOTO criocoda bubnnorexka [JOK
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IIOJIyYEHUS CEPHOU KUCIIOThI. XMMHUYECKOE 3arpsI3HEHUE OKPYKAOILEH Cpe/ibl
COEAMHEHUSIMU cepbl. [Ipouzeoocmeo ceprou Kuciomul Ha Ypare.

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

27 Brrunciienne MaccoBO 1071 BBIXOAA IPOIYKTA PEAKLIIHUU bubmmorexa LIOK
poAyKTa p https://m.edsoo.ru/00adec8a
28 KontposbHas pabota 3a 1 moayromue
29 OO6m1as xapakTepucTrka 3J1eMeHTOB V A-TpyIibl. A30T, paclipoCTpaHEHUE B bubnunoreka [HOK
npupoje, GpuznuecKrue 1 XuMU4YecKrue CBOMCTBa https://m.edsoo.ru/00adeea6
AMMUak, ero Gu3HYeCKrue 1 XUMUICCKUE CBOWCTBA, TIOJTYyYCHUE U TPUMCHECHUE Bbubnuorexa LIOK
30 Ilpaktuueckas padora Ne 3 o teme «llonmyuenne ammuaka, U3yuyeHUe €ro https://m.edsoo.ru/00adf180
CBOWCTB» https://m.eds00.ru/00adf004
31 A3oTHas KUCIOTa, €€ PU3nUecKre U XUMHUIECKHAE CBOHCTBA bubnuorexa LIOK
’ https://m.eds00.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJICH aMMOHUS B KAU€CTBE MUHEPAIbHBIX
32 noOpeHuit. XUMHUYIECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COCTMHECHUSIMU bubmmorexa LOK
YAOOP ' P Py P https://m.edsoo.ru/00adf518
azoTa
33 ®docdop. Oxcun pochopa (V) u pochopnas kucinora, puznueckue u bubnmnoreka [JOK
XUMHUYECKHE CBOWCTBA, ITOIyYEHUE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ¢pocdaToB B KaUeCTBE MHHEPAIBHBIX YA0OpeHU. 3arps3HeHIe bubnmnoreka [JOK
IPUPOJHOM cpenbl hocaTamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHUE B MPUPOJE, PU3NUIECKHE U XMMUUECKHE CBOMCTBA bubnuorexa LIOK
PO, pactipoctp PHPOLS, https://m.edsoo.ru/00adfd9c
36 Oxcupl yriaepoaa, ux pusnyeckue 1 XMuMUYeCKre CBOMCTBA. DKOJIOTHYECKHE bubnnoreka [JOK
po0JIeMbl, CBsSI3aHHBIE ¢ OKcuoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
bu6mmorexa [IOK
37 VYronbHast KUCHOTa U €€ CONn
https://m.edso00.ru/00ae006¢c
38 [Tpaktrueckas padota Ne 4 o teme "lIlomydeHue yriexkuciaoro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kKapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O COSTUHEHHUSIX bubmuotexa [JOK
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yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenqunenust bubmmorexa [IOK
https://m.eds00.ru/00ae080a
41 [TpakTuyeckas pabora Ne 5. Pemenue skcriepuMEHTaIbHBIX 33j1a4 10 TEMe bubnuoreka [IOK
«Baxuelinine HeMeTaJUIbI U UX COCIUHEHUS) https://m.edsoo.ru/00ae0bf2
42 Oo6ormenune 1o teMe «BakHelIne HeMETAUIBI M UX COEIUHEHUS) bubmnorexa [IOK
https://m.edsoo.ru/00ae0e18
OO6m1as XxapakTeprucTHKa XUMHUYECKHUX AJIEMEHTOB — METauIoB. MeTauimueckas
43 CBA3b U METAJUINYECKAsi KpUCTAIUTNYECKast peréTka. Ou3ndeckue CBONCTBA BH6J_1HOTeKa LOK
MCTAILIOR https://m.edsoo.ru/00ae103e
44 XHUMHUYECKHUE CBOICTBA METANIOB. DJIEKTPOXUMUYECKUIN Psijl HAIPSHKEHUM bubnuotexa [JOK
METaJIOB https://m.edso00.ru/00ae1156
45 O6mue criocoOb! moxydeHus MeTayuioB. CIiiaBel. BEIYUCICHMS 110 ypaBHEHUSM bubnuorexa [JOK
XUMHUYECKHUX PEAKLUM, ECIIM OJJUH U3 PEAreHTOB COACPKUT IIPUMECH https://m.eds00.ru/00ae1156
46 [TonsiTHE O KOPPO3UH METAIIOB bubmmorexa LIOK
https://m.eds00.ru/00ae1278
bubnuorexa [JOK
47 [Henorbte MeTamIs https://m.edsogru/OanMbZ
48 Oxcubl ¥ TUIPOKCHIBI HATPHS U KalTus bubmorexa LHOK
https://m.edsoo.ru/00ae14b2
49 Il{enoyHO3eMENBHBIE METAILIBI — Kb U MarHUi bubmmorexa LOK
https://m.edsoo.ru/00ae15e8
50 Baxxuelmne coenMHEHNS KaJIbITU bubnnorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre 1 cucTeMaTr3aIis 3HaHHIA
52 JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHuUs bubnmorexa LIOK
https://m.eds00.ru/00ae1886
53 [TpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U METOIBI €6 bubnuotexa [JOK
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ycTpaHeHUs" https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 Ao I
MHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBAa OKCHJIA M THIIPOKCHIA bubmorexa LIOK
p A P A https://m.edsoo.ru/00aelc64
. bubnmoreka [JOK
56 K .U oa H T
ene3o. Ucmopus memannypeuu copooa Huxcnuii Tazuna httos://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
57 O 1 1l
KCHIBI, TUAPOKCHIBI U cou kene3a (1) u xenesa (1) httos://m.edsoo.ru/00ae35¢6
58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
59 [IpakTrueckas padota Ne 7. Perienue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME bubnnoreka [JOK
«Bakuelnine MeTaIbl U UX COCIUHEHUSY https://m.edsoo.ru/00ae3de8
Beruunciienus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUH, €CIIH OJIMH U3 PEarcHTOB
60 aH B U30BITKE WIIN CONEPKUT IIPUMECH. BBIUNCIIEHAS MaCCOBOM IOJIU BBIXOA bubmmorexa [IOK
a AP p ' a a https://m.eds00.ru/00ae1750
MIPOJYKTa PeaKiuu
61 O000111eHE U CUCTEMATU3AIUS 3HAHUI
62 l'omoBas koHTpOJIBHAS paboTa
63 BemectBa 1 MaTepuaibl B IIOBCEIHEBHON KU3HU YEJIOBEKA bubmmorexa [IOK
B p a https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HeHue OK aroIey cpeanl bubmmorexa [IOK
p pyzaiom peAl https://m.edsoo.ru/00ae4270
65 Pose XyiMHH B pelIeHUN YKOJIOTMYECKUX IPOOIIEM bubnnorexa [IOK
p p https://m.edsoo.ru/00ae4270
bu6mmorexa [IOK
66 Pese i1 ypok. O000IIIeHNE U CUCTEMAaTH3a 3HAHUMH
PBHBIH YPOK THCHHE I CHCTEMATHSATI SHAHIHT https://m.edsoo.ru/00ae0dOa
bu6mmorexa [IOK
67 Pese i ypok. O000I1IeHNE U CHUCTEMATH3A 3HAaHUH
PBHBIH YPOK THCHHE I CHCTCMATHSATI SHAHIHT https://m.edsoo.ru/00adb33c
68 PesepBHEI ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA bubmmoreka [JOK
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