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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 obpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUs, PEKOMEHAYEMYI0 IOCIIe0BaTEeIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 00Opa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUEe XUMHUH CITY)KHUT OCHOBOU I (JOPMUPOBAHHS MUPOBO33PEHHSI 00YJaIOLIETOCs, €T0
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
PO eCCHOHAIBHON JeATETHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInuXCs;

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
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OT/ACTHHBIX 3HAYUMBIX TIOHSATHIA OPraHUIEeCKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMITY ITOCJIEIOBATEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJHOTO YpPOBHS K JPYromy,
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 MHUpAa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKME 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (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
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHUH 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 TaKKe LIEIH, KakK:

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

— HaNpaBJI€HHOCTh OOYYEHHsS Ha CHUCTEMaTHYecKoe MpHUOOIIeHHE 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 CAaMOIIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBIICHUS OKPYXKAIOIIETO MHpA, WUCHONB3ys 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 JKOJOTHYECKH Ieeco00pa3HOro MOBEACHUS 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 OOIIEUEIOBEUYECKUX 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
4acoB (2 4aca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncTeie BemecTBa U cMecu. CrocoObl pa3/ieNieHus: CMeceid.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie 1 Cll0KHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAst
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl o opMynaM XUMHYECKHX COCAMHEHUM.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYeCKue ypaBHeHUs. Kimaccupukanus XMMUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOparteHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAUs BOJAbI) U XUMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJCICTBHE Mea ¢ KUCIOTOM) ABJICHU, Ha0t01eHue
U ONMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aUMO/IEIICTBUE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHUH, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszieneHus CcMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIAPUBAHHUE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHON coiu, HAONIOACHHE U ONHCAHHE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3i€MEHT M IpPOCTOE BEILECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMBbINUIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCIJIOPOJIA.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakuMU. TOomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxneHue Bogopoaa B MPUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! motydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Hacklmennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0js BelllecTBa B
pactBope. XuMHueckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanust Heopranmyeckux coenuHennid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKCcU0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Kiaccudukanmst ocHoBaHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHUS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. Ilomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCHOT. P akruBHoctn MetaiioB H. H. bekerosa. [Tonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenne
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpPEZENICHUE COJAEPKAaHUS KUCIOpPOoJa B BO3AYXE, [IOJIy4eHHE, COOMpaHUE,
pacrio3HaBaHME W W3YyYEHHE CBOICTB KHCIOpOJa, HAOIIOJCHHE B3aMMOJCHCTBHS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0Opa3laMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaoOpoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCcOBOM J0Jied pacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTaulaMM (HaTpueM M KajablueM) (BO3MOXKHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB), UCCIIEAOBAHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHCIOT U INEJIOYeHl, M3ydyeHue
B3aumozeiicteus okcuga meau (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C MeETallaMH,
pEaKuuil HEUTpaIu3alrK, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHWUM, BBITECHEHHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNE YKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxnenmue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
Menpneseesa. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakumu

[lepBble TOMBITKM KJIACCU(PHUKALUU XUMHUYECKHUX dieMeHToB. [loHsTHe o0 rpynmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHBIE METAJUIbl, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemeHToB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [leproaudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHN CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AJNIEKTPOHHBIX 00O0JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leprnoandeckoil cucTeMbl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyINIaM U Mepruoam.

3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsipHast) CBS3b.
ONEeKTPOOTPULIATEILHOCTh XUMUYECKHUX 2JIeMEHTOB. VloHHAas! CBSI3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe O0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aMMOJEWUCTBHE THUAPOKCUAA
IIMHKA C pacTBOpPaMHU KHUCJIOT U ILEJI0YEH, MPOBEIECHUE OIBITOB, WIIOCTPUPYIOLUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHMS).



Mesricnpeomemmnie ceasu

Peanuzanus MEXIpEeIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHH B 8 KJ1acce OCYIIECTBISIECTCS
yepe3 HCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAYyYHBIX MOHATUH, TaK W TOHSATHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEpUOJMYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

O®uznka: Marepusi, aToM, OJJIEKTPOH, MHPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUU 3apsl, BEIIECTBO, TelO0, 00BEM, arperaTHOE
COCTOSIHME BEUIECTBA, a3, ()U3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

[lepuoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osiaementoB J[. U.
MenpeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
MOJIO’KEeHHEM 31ieMeHTOoB B [leproauyeckoii cuctemMe U CTpOSHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBl KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUNIMYECKOW PEIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOpPraHMYeCKUX BeIIecTB. XHMMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCSALIMXCS K Pa3IMUHBIM KJIaCCaM HEOPraHMYECKHX COECIUHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil M0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYaCTBYIOIIMX B pEakUUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTEleHen
OKHMCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXHUMUYECKHE YPaBHEHNUSI.

[TonsiTue o ckopocTH xumudecko peakuuu. Ilonarne o0 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peaknusx. [IoHATHEe O TOMOTeHHBIX M TEeTEepPOreHHBIX peakiusx. [loHaTue o
katanuze. lloHsATHe o XuMUueckoM paBHOBecuH. DakTOpbl, BIHSIOLUIME HA CKOPOCTh
XUMHUYECKON peakluy U NOJ0KEHNE XUMUUYECKOTO PAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust >MEKTPOIUTHUECKON AUCCOLMAIUMH. DIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHHM3M JHCCOIMAllMM BELIECTB C pa3jIMYHbIMH BHJAMU XHMHYECKOH CBS3U.
Crenens aucconuanuu. CHIbHBIC U Ca0bI€ DIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsSI MPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpaIllEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJEN B CBETE
MpEeJICTaBICHU 00 3IEeKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMy Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISMU KPUCTAIUIMUECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METaUIOB W HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHHE SJIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOIECcca AUCCOIMALUN
KHUCJIOT, IIENOYe U cojedl (BO3MOJKHO HCIIOJIb30BAHME BHUIEO MaTEpUANIOB), IPOBEICHUE



OTIBITOB, WJLTIOCTPUPYIOMIMX MPU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajZika, BBIACNICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TOpeHue, peakiuH pa3jIokKeHUs, COCAMHEHUS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTU CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTHIX BEIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe xJopa (B3auMOJEHCTBHE ¢ MeTallaMH, HeMeTaJlJIaMH,
menoyamu).  XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0POBOIOPO/Ia HA OPraHM3M YelloBeka. BaxkHele XiIopu bl
U UX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31geMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cephbl. AJUIOTPOITHBIE MOAM(HUKAINN KHCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MPENCTaBHTENS Kiacca KHUCIOT W ClenuduuecKkue). XUMHYECKHE pPEeakKIuy,
JeKallie B OCHOBE MPOMBIIUICHHOTO croco0a IOydeHUs CepHO KUCIoThl. [IpuMeHenue
cepHOi KucinoTsl. CoM CepHOM KUCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKPYXKAIoLIEH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
NPEIOTBPALICHHUS.

OOmast xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Hpupoie, (HU3UUECKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupojie. AMMHUAK, €ro (pu3ndeckue U XUMUYECKHe
CBOWCTBA, MOJTydeHue u npuMenenue. Conu aMMOHUS, MX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHe,
¢u3nueckne M XUMHYECKHME CBoOicTBa (0OIIMe Kak MpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTUHEHHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3]lyXa, MOYBbI M BOMOEMOB). Pocdop, amioTporHble MOAUPUKALNU
doctopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢u3nueckue M XUMHMYECKHE CBOMCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

O6mass xapaktepuctuka 37eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. YTIIEepO, alUIOTPONHbIE MOIU(PHUKAIIMH, pACTIPOCTPaHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoiicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxcuppl yraepona, ux (GU3NYecKue W XMMUYECKHE CBOWCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBIL,
NOJTyYeHHE U TPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHart-uoHbl. lcmonb3oBanme  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIiIepoja
(MeTaH, 3TaH, JTWJICH, AaleTWJICH, ATAHOJ, IJHMIEPHH, YyKCyCHas Kuciora). IIpupomgHbie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTH HX TEpPepadOTKH
(6eH3uH), UX POJb B OBITY M MMPOMBINIICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HM 4YelOBeKa. MarepuaabHOe E€IMHCTBO
OpPraHUYECKUX U HEOPraHMUECKUX COCAMHEHUI.



Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHUEBOU kucioTe. CUITUKATHI, UX UCIIOJIb30BAHUE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KAueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromue (pu3MUecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C O0OpaslaMy XJIOPUAOB (TaJOTeHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COCOIUHEHHUAMH (BO3MOXHO HCIIOJIB30BaHHE
BUJICOMATepHanoB), HaOmoJeHHe Tmporecca OOyrauBaHUSL — caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAaHHOW CEPHOW KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW peakInH Ha Cyab(paT-WOH M HAOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJICHHE C (PH3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POochHOPHBIX ynoOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMHakKa, IpPOBEACHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsA U Qocdar-noH W U3YYCHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl M W3y4Y€HUE TMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C NPOLyKIHUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBbHBIX 33Jlad Mo Teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHUSI

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. Meramuinueckass CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
peméTka. DIEeKTPOXUMUYECKUN psll HaNpshHKeHUW MeTauioB. DU3MYECKHEe W XUMUUYECKHE
cBoiicTBa MeTtayioB. OO1ue crnocoObl nonydeHus: MetaioB. [IoHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, TIOpaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TOOKeHUE B [leproanyueckoit cucTeMe XUMUYECKUX AIEMEHTOB /l.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHUE B MpHupojae. OPU3NYecKue U XUMUYECKHE
CBOIiCTBa (Ha mpuMepe HATpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanwus. [I[puMeHneHue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W KaiublWil: noJiokeHue B Ilepuoanueckoit
cucremMe xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXO0XKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KanbIus (OKCU, TUAPOKCU, cONn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHEHUS.

AmoMuHuii: nonoxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U TUIPOKCH A ATFOMHHHSIL.

Kenezo: mnonoxenne B Ilepumonuueckoir cucreme xumudeckux isnemento J[. U.
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Oxkcupnpl, ruapokcuasl U coiu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHE C oOpa3llaMH METaUIOB U CIUIaBOB, UX (IM3NYECKMMU CBONCTBAMH,
U3Y4YEHHUE PE3YJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXHO MCIIOJNb30BaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIAa KAJIBIIUS U HATPUS C BOJOH (BO3MOKHO HMCIOJIb30BAHUE
BUJIEOMATEPUAJIOB), HCCIEIOBaHME CBOMCTB JKECTKOM BOJIBI, Ipolecca TOPEHMs dKeie3a B
KHACIOpoAe  (BO3MOXHO  HCIOJb30BAHHWE  BUAECOMATEPHUATOB), IMPU3HAKOB  IPOTEKAHUSA
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONMCAHKUE TPOLIECCOB OKPANIMBAHKS IJIAMEHH MOHAMH HATPHS,
KaJIMsl M KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AIIOMUHUSA U THAPOKCH/IA IMHKA, PEIICHNE DKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelIe MeTajulbl ¥ UX COCIUHEHUSD).

XuMHA M OKpYsKaoIas cpeaa

BemectBa 1 MaTepuansl B IOBCEJHEBHOW JKU3HM 4Ye€lIOBEKa. be3onacHoe MCIOJIb30BaHKE
BEIIECTB M XMMMYECKMX peakuuil B ObITy. IlepBas momouis npu XUMHMYECKHX OXKOrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaollel cpezbl (MpeeabHas JOMyCTUMasi KOHIEHTpaLus
BerecTB, ganee — [1JIK). Ponb xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO0, CIUIaBbl METAJIJIOB, [TOJIMMEPHBIE MAaTEPUAIIbI).

Meoswcnpeomemnnie ceasu

Peanuszanus MEXIpPEAMETHBIX CBS3€H NPU U3YYEHUU XMMMHU B 9 Kilacce OCYIIECTBISAETCS
yepe3 UCMHOJIb30BAHHME KaK OOIIMX €CTECTBEHHO-HAyYHbIX IOHATHHM, Tak M IOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAYYHbIH (DakT, TUIOTE3a, 3aKOH, TEOPHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIIEHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOrUs, MaTepHuabl.

®usnka: Marepus, aToOM, OJJIEKTPOH, HPOTOH, HEHUTPOH, WOH, HYKJIHWI, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsal, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAUIMYECKas peHIETKa, CIUIaBbl, (U3NYECKUE BEJIUYMHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢otocunTes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BELIECTBA.

['eorpadusa: armocepa, ruzapocdepa, MUHEpasbl, TOpPHbIE TOPOIbI, MOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €IMHCTBE YU€OHON M BOCIIUTATEIHHOMN JCATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLMATIM3ALMH O0yUYarOIIHUXCSl.

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 OTHOIIECHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyIHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHIAX JEATEIBHOCTH, 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 3TOH y4eOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
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 YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYHMHBIMH TEXHHUUECKUMH CpEACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOTrojsl, HAPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOIIOACHUS
mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KHU3HHU;



5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPO(EcCcHii u Tpya pa3aIndHOro poJia, yBaXEHHUE K
TpyAy W pe3yibTaraM TpPYLOBOM JAEATEIBbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycremHol mpodecCHOHAIBHONW JesITeIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCUOHAIBHOMN Cpesie;

6) IKOJIOrHYeCKOr0 BOCTIUTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUYHUKY KHU3HH Ha 3emie,
OCHOBe €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0POBOTO M 0E30MacHOr0 oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICUXMYECKOMY 310POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI MpaBUJl 0€30MacHOTrO MOBEICHUS MIpU paboTe C BeleCTBaMH,
a TAaK)K€ B CUTYyaLUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JHOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IOJIydaeMble NPU H3YyYEHUH XUMHHM, IS PEIIeHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, /Ul MOBBIIICHUS YPOBHS YKOJIOTHUECKON
KYJIBTYpBbl, OCO3HaHUS INIOOATIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOoOJIeM U MyTel UX pelieHus
IIOCPEJICTBOM METOJOB XMMUH, SKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MeranpenMeTHBIX pPE3ylbTAaTOB BBLIENAIOT 3HAYMMBbIE A (POPMHUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUNOTEe3a, (akT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
LIEJIOCTHOM Hay4yHOH KapTHMHE MHpa, U YHUBEpCalbHble yyeOHble AEUCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedyrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IMPH OCBOCHHMM 3HAHMIL:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIEISATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSAMH), UCTIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJENbHBIX (DAaKTOB W SBJICHHH, BBIOMpAaTh OCHOBAHMS M KPUTEPUM s Kiaccuukanuu
XUMHYECKHUX BEUIECTB U XUMUYECKHUX PEAKIUM, YCTAaHABIMUBATH IPUUMHHO-CIICCTBEHHBIE CBSI3H
MeX1y 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUYECKUE PacCyXKIeHUs (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHUE NMPHUMEHATh B MpoLecce MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XMMHUM MOJIEJbHbIE MPEACTABICHUSI — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — Npu pelIeHHH Yy4eOHO-
MIO3HABATENIBHBIX 3a1a4, C Y4E€TOM OTUX MOJEIbHBIX IPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH M3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHYECKHX PEaKLUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECACTBEHHBIE CBS3U U
IIPOTUBOPEYHS B U3YYaEMBbIX IIPOLIECCAX U ABJICHUSIX.

ba3oBrble uccienoBaTe/bCKUe NeHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl 10 MPOBEPKE MPABHIHLHOCTH
BBICKA3bIBAEMBIX CYXICHHIA,

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3ylbTaTaM IMPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs 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 BBITOJHEHHS YU€OHBIX U MIO3HABATEIBHBIX 331249
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (opMy MpeacTaBleHuUs
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOT0 X03SMCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) AUCKYCCHU) MO CYIIECTBY
oOcyxxmaeMoll TeMbl, (OPMYIHpPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMOIHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAaHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KadecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSITENIbHO ONPEAENATh LENH JesITeIbHOCTH, UIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBITIOJTHEHUH 33JaHU C Y4E€TOM TMONYYCHHs] HOBBIX 3HAHHA 00 H3y4yaeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YyNbTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COJEPKAHUA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s



IPEeIMETHON 00s1acTH «XUMHS», BUIBl JEITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMUYECKHUM
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOpPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakus, Kiaccuduxanus
peakuuii: peakluy COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], pEaKIIMM 3aMEIIECHUs], peaKkLiun
o0MeHa, 9K30- ¥ YHJIOTEPMUYECKHUE PEAKIINH, TEIUIOBON A (EKT peakuuu, sApo aToma,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYEcKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHasl CBA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas A0 BellecTBa (MIPOLEHTHAsI KOHLEHTPALlKs) B pacTBOPE;
WIITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMYECKMX MOHSATHA U NPUMEHATh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OIpesieNiATh BAJCHTHOCTh ATOMOB 3JEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MengeneeBa: n1eMOHCTpUPOBATH
NIOHMMAHHE TEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢Gopmy Ilepuoanueckoil cucteMbl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moAarpymnma (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMetoTcsi B Tabiuue «llepuonuueckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (cocTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacrpeeseHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHMUECKHe BEIIEeCTBA, XMMHUECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3IMYHbIX YCIOBUSIX;
BBIYHUCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTA 10 (hopMyJie COEJUHEHNS, MACCOBYIO JOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peaklnu;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATEIbHOCTH — AHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMAaTH3AIHNIO, KIacCU(UKALUIO, BBISBJICHUE MPUYUHHO-



-CJIC/ICTBEHHBIX CBSI3€H — NIl M3YUEHHs CBOMCTB BEIIECTB M XHMHUYECKHX peaklui,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAaHUS  —  HAONMIOJACHME,  HM3MEpEeHHeE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN);

ClIeZIOBaTh MpaBWIaM TIIOJb30BAaHUS XMMHUYECKOH ToCynoi H  J1abopaTOpHBIM
o0opy/sOoBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO
U coOMpaHuIo ra3o00pa3HBIX BEHIECTB (BOJOpPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYei U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHoI(TalenH, METUIIOPAHK U Jpyrue).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHUS, XMMHYECKasi pPEeaKius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, pEaKUh HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMblE M HEOOpaTHMbIE pPEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  OKHCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleibHO JOMyCcTUMas
koHuentpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUJISl COCTaBJI€HHMS (OpMyYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAas, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUSX, 3apsi HOHA IO XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro TMOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonndeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJ1aBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHTHb 0003HAu€HMs, KOTOpblE HUMEIOTCd B IEPUOAMYECKOW Tabiuie, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeiesieHUue UX IO AJIEKTPOHHBIM CIIO0SAM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (110 YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIUIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKMCIICHHUSI XUMUYECKUX 2JIEMEHTOB);



XapakTepu3oBaTh (ONMUCHIBaTh) OOHIME W crHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHMS DJICKTPOIMTUYECKON JUCCOLMALUU KUCIIOT, HIEJIIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKJY BeElLleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUs, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B PAa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MAaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUK;

coOuoiaTh MpaBWja I0JIb30BAaHUS XMUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0Opy/lOBaHUEM, a TaKKe IpaBHia OOpalICHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, IMOATBEPKAAIOIINE KAaY€CTBEHHBIM COCTaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTAHMYECKHUX BEILIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON JESITEIBHOCTH — AHAJIN3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEJACTBEHHbIX
CBA3€M — Ul U3Y4YECHMsS CBOMCTB BECILECTB U XUMHUYECKUX PEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWs — HaAOJIOJAEHHE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoaunyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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
Ilepuonnueckas cucrema

bu6mmoreka [IOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTENIBHO- 8 bubmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHTCIIbHBIC PCAKIINHU
bu6mmoreka [IOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso00.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 pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | 6
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snemenos VAspyams. Ason foogopui | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
(o | S s . | , Bk
' . PYTIEL poA https://m.eds00.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 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

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 htts://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6nmoreka [IOK
yestoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOAAX MO3HAHUS B XUMHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuia
3 paboThI B 1abOpaTOpUH U IPUEMBI 1 bubnuorexa [HOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
Yucrtele BemecTsa u cMecu. CriocoObl bubnnoreka IIOK
4 . 1
paszencHus cmecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padbora Ne 2 «Pa3aenenue
5 cafeceﬁ (Ha npnrl)v[epe OYHCTKH n(f:aapeHHOﬁ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COITN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3IIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubnmnorexka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 cloKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubamoreta LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H TTOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubnuotexa [JOK

Xumunueckas popmyina. BageHTHOCTh

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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

aTOMOB XUMHYCCKHX 3JICMCHTOB

1 OTtHocHUTenbHAs aTOMHAs Macca. bu6nmoreka [IOK
OTHOCUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bu6nmoreka [IOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 Kommuecto Bemectsa. Mois. MossipHas bubmmoreka [IOK
macca https://m.edsoo0.ru/ff0d5230
14 dusnyecKkrue U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XuMHYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnmnoreka [HOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [HOK
XUMHUYECKUE YPaBHCHUS https://m.edso0.ru/ff0d3b88
Brrunciienust koJimuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
17 .
10 YPaBHEHHUSM XUMHUYECKUX PEAKIIUIT https://m.edso0.ru/ff0d5708
Knaccudukamnms XuMuueckux peakiui
18 (COG,[[I/IH(I;HI/ISIHpaSHO)KeHI/IH 331\126111:11{1451 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOTIETUCT. O60gl?leHHe u bubnuorexa LOK
. https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3als 3HaHUI
20 Kontponbnas pabota Nel o teme bu6mmoreka [JOK
«BerecTBa 1 XUMHYECKUE PEAKIIUN https://m.edsoo0.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayXa.
21 Knci}:}()oz[ — 3JIEMEHT U IPOCTOE BC?J_IY:CTBO. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O3oH
99 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nuoreka [IOK

KHCJIOpoJda (pCaKI_[I/II/I OKHCJICHUA, FOpCHI/IC).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

TTonsaTue 00 oxcugax

CrniocoObI MoTy4eHus KUCIOopo/ia B

23 7a00paTOpPUX U IPOMBIIIUIEHHOCTH. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoit 3 PeKT XUMHISCKON peaKInu,
24 MOHSITHE O TE)I()bMOXI/IMI/I‘ICCKOM yII))aBH:HI/II/I bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUUYECKHUX PEAKIIUIX
TormumBo (HedTh, yroiab U METaH).
25 3arpﬂ3HeIEHe(11;03I[yyl;(a CIIOCOOBI zzro bubmorexa OK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[Ipaktrueckas pabora Ne 3 o Teme
26 ((§OﬂyquI/IC u I:O6I/IpaHI/Ie KHCJIOpOJIa bubnuoreia LOK
N ’ https://m.edsoo.ru/ff0d4ae?
U3YYEHHUE €r0 CBOWCTBY
97 Boxopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnmnorexka HOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnyeckrue U XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
Bojiopojia. [IpumeneHue Boiopoia https://m.edsoo.ru/ff0d4dd0
29 IToHsITHE O KUCIIOTAX U COMAX bubmmorexa LOK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubmuotexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «HponyquHe " Eo6npaHHe BOZIOpOAA bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
. , bubnuotexa [JOK
32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaapo https://m.edsoo.ru/ffod542e
33 Brraucnenus 00pEMa, KOJIMUECTBa BEIIECTBA but6mmoreka [IOK

rasa 110 ero U3BeCTHOMY KOJINYECTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

BEIIIECTBA UIIH 00BEMY

Brruncnenust 00bEMOB ra30B 110 ypaBHEHHUIO

34 €aKIMU Ha OCHOBE 3aKOHA 0ObEMHBIX Brbmmorexa LIOK
peaitt . https://m.edsoo.ru/ff0d5708
OTHOILIEHUI Ta30B
35 Ou3nyecKkue 1 XUMUYECKHE CBONCTBA BOJIBI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
UHIHKaTOpax https://m.edsoo.ru/ff0d59e2
B .H
7 enscomennie pactaop. Maccoas tor bismorera LIOK
m P pEL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTiueckas paborta Ne 5 o reme
«lIpuroroBneHne pacTBOPOB C bubnmnoreka [HOK
38 . . .
oIpeIeIEHHON MacCOBOM JI0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubmuoreka [JOK
«Kucnopoa. Bomopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccudUKaIus, bubmuorexa [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
n .
s uenomiu, ocnommax  avorepiix bitGnorea LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, Ki1accuduxarms, bu6nuoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHnue u XUMHUYECKUE CBOMCTBA bu6mmoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, but6mmoreka [IOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ffO0dfee2
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bu6nuoreka [IOK

45 [TonyyeHue u XMMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmoreka [JOK
46 .
MOJIyYCHHUS, XUMHUECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
48 I'eneTnueckas cBsA3b MEXKIY KilacCaMHu bu6nunoreka [IOK
HCOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTH3alis 3HAHHUM bubamorexa LOK
https://m.edso00.ru/00ad9cb?2
KonTponbsHas padora Ne3 o Teme
50 "OCH(I))BHI)IG Kﬂlzlccm HEOpPraHUYECKUX bubmmorexa LIOK
on https://m.edsoo.ru/00ad9ela
COCUHCHUI
ITepBbie MONMBITKN KiIacCUDUKAIINT
51 XI/II\I/)II/I‘ICCKI/IX 3JICMCHTOB. ?IOHSII;I/IG 0 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIax CXOJHBIX AJIEMEHTOB
Ilepuoauueckuii 3akoH u [leproanyeckas
52 CI/I(I:FCMJIEI XUMHUYECKHUX aneMeEToj . . bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneera
53 [Tepuonpl, rpymIbl, TOATPYIIITHI Bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP. bubmuoreka [JOK
W3oToms https://m.edsoo.ru/00ada342
CrpoeHnue 3I1eKTPOHHBIX 06v0noqe1< aTOMOB BuGmiorexa [IOK
55 sanemeHToB llepuoguueckoit cucremsr /. Y.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

bu6nuoreka [IOK

56 ero nosio>xeHuto B [leproanueckoii cucreme httos://m.edso0.ru/00adag24
J. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTus HayKu U npaktuku. 1. 1. bubmmoreka [IOK
MeHeneeB — yu€Hblii, Ieqaror u https://m.edsoo.ru/00ada96e
rpaXkJJaHUH
58 DNEeKTPOOTPULIATEIBHOCTh AaTOMOB bubnmnorexka HOK
XUMHYECKUX 3JICMECHTOB https://m.edsoo.ru/00adaab8
59 Honnast xummuieckast CBsi3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast mosisipHasi XUMHUYECKasi CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs1 HeNoOIsIpHAs XUMUYECKas bubnmnorexka HOK
CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb oKUCIIEHUS bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAaHOBUTEIIHHBIC bubmmoteka [IOK
peakuuu https://m.edso00.ru/00adb076
64 OxucnuTeNny U BOCCTaHOBUTENN bubmorexa LIOK
https://m.edso00.ru/00adb076
65 KonTtponbHas padora Ne4 o reme bubmuoreka [JOK
«Ctpoenue aroma. XUMHUYECKas CBS3bY https://m.edso00.ru/00adb486
66 PesepBublit ypok. O60011eHNE U bu6mmoreka [JOK
CHCTeMaTH3aIUs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O0o01IeHNE U bubmuoreka [JOK
CHCTeMaTH3aIlus 3HAHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBublit ypok. O000IeHNE U bubmmoreka [JOK
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cUCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
9 KJIACC
No Kouun4yecTBo yacos Jara JJIeKTPOHHBbIE HU(PPOBHIE
0 T
Tema ypoka Kontposbubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
[lepuoanueckuii 3aKoH.
Ilepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHUYECKHX deMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3
o e
., https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa bubnuoteka [JOK
1
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6nmoreka [JOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTtponsHas padora Nel no teme
«[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHUI OCHOBHBIX Pa3/eNioB Kypca
8 Kkiacca»
Knaccudukamnms xumuaecknx bubnuorexa [JOK
. 1
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU Bu6morexa LIOK
peakmuu. [loHsITHE O TOMOTEHHBIX U 1

IreTEPOrcHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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TlonaTue o XMMHUYECKOM
paBHOBecur. DakTOPHI, BIUSAIONINE

bu6mmoreka [IOK

8 Ha CKOPOCTh XUMHUYECKOU PEaKIINH https://m.eds0o.ru/00adc28c
1 TIOJI0KCHUE XUMHYECKOTO
paBHOBECHs
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTAHOBHTEJIbHBIE PEAKIIHU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTAICCKOM
10 nncfounauun.pCHnLHHe U ciadbie Bubnuorexa LIOK
https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa [IOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 AMEKTPOIUTUIECKOH https://m.edsoo.ru/00add5d8
JTUCCOTTHAITUT
XuMHYECKHE CBONCTBA COJICH B
13 CBETe MpecTaBleHu 00 bubmorexa HOK
N https://m.edso0.ru/00add8b?2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [TonsiTe o runponuse conen bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AT bubmuorexa [JOK
3HaHUI https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «II))CH_ICHI/IC 3KCl'IpepI/IMeHTaJIBHBIX Bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a7a4»
17 KonTponbnas padora Ne2 mo teme bubnnorexka [JOK

«INEKTPOTUTHYECKAS

https://m.edsoo.ru/00addec0O
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aycconuanis. XUMUYECKUE
peaKkuuu B pacTBOpax»

OO01mas xapakTepuCTHKA TaJIOTCHOB.

bubmuorexa [JOK

18 X i
VIMITHCCICHE CBOHCTEA Ha HPHMEPe https://m.edsoo.ru/00addfe2
XJIopa
X .C
19 xumscere cnoicraa, moayuere bimorera LIOK
> OV ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
I1 6ota Ne 2
20 dlorysenme commot kneors, bimorera LIOK
i . ’ https://m.edso0o.ru/00ade348
HU3YUCHUC €C CBOUCTB»
B
21 xuvmscor peaku,cen o b orera LIOK
peaKtn, A https://m.edso0o.ru/00ade488
H3 pCarcHToOB [1aH B H30BITKE
99 OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubnuoteka [JOK
VIA-rpymirmsr https://m.edsoo.ru/00ade64a
AJ'IJ'IOTpOHHLIe MOI[I/I(I)I/IKaI_[I/II/I CCPBHI.
Haxoxnenue cepel u €€ bubnuoreka [IOK
23 .
COEIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
C
2% uomscciien ximicexic bitnorera LIOK
. https://m.edso0.ru/00ade802
CBOUCTBa
0) .C
25 usmsecnen xmvmsccrie binorera LIOK
. https://m.edso0.ru/00adea28
CBOHMCTBA, IPUMCHCHUC
26 XUMUYECKHE peakliny, JIexalire B bubnnorexka [JOK

OCHOBC IMPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8a
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MOJTyYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Karolleu cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bubmuorexa [JOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepucTHKa JIEMEHTOB
VA- A
28 IPYHIIRL ASOT, o bubnmoreka [IIOK
OCTpaHCHUE B IIpH
pactpoctp PHpOIE, https://m.edsoo.ru/00adeea6
(du3HUYeCKre U XUMUYICCKUE
CBOICTBaA
AMMHaK, ero GpU3nYecKue u
29 CCKIE CROMCTEA. TIOTVIeHILe bu6mmoreka [IOK
XHMHYECKHE CBOMCTBA, IMOJyYeHU
> OV https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
- Hl?IaKTI/I‘IGCKa}I pabota Ne 3 o Teme Bu6miorexa 1IOK
u
« OﬂyqveHHe AMMHARA, HIyHeHHe https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bu6nmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJEH
” aMi\)/I(;)I-IeI/ISI 13 K;(‘-IGCTBZ ;vw:elepaanmx Butmorexa LOK
HUM. XUMHAYECK
yAo0p . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYXKAIoIEel CpeIbl
COCIUHEHHSIMM a30Ta
() .0 Vv
31| docopuan emrors, femions Bnmmorexa L1OK
Hasi KHCJIOTa, (PU3HUECKUE U
P o, https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
34 Hcnonb3oBanue GocaToB B bubnuorexa [IOK
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KaueCTBE MUHEPATHHBIX
ynoOpeHuil. 3arps3HeHue
MIPUPOJTHOM cpenbl hocdaTaMu

https://m.edso0.ru/00adfc20

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaepona, ux pusndeckue
Y XHMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOTIEMBI Bubmotexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronbHas KUCIIOTa U €€ CONH Bubmiorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauecTBenHast peakiiusi Ha https://m.edso0.ru/00ae027e
kapOoHaT-uoH"
[TepBoHayanbHbBIE MOHATHUS 00
39 oprpaHI/IquKI/IX BEILIECTBAX KAK O bubmiorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
40 Kpemuwnii u ero coenquneHust bubnuorexa LIOK
https://m.edso0.ru/00ae080a
ITpakTuyeckast padora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX bubnnorexka [JOK
3aja4 1o TeMe «BakuHeitmme https://m.edso0.ru/00ae0bf2
HEMETAJIIBI U MX COCTUHEHUS
42 Kontponbnas padora Ne3 o teme bubnuorexa [IOK

«BaxHelIme HeMeTaJIIbI U UX

https://m.edsoo.ru/00ae0el8
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COCONHCHUA»

OO6m1as XxapakTeprucTrUKa
XUMHAYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bubmuorexa [JOK

43 METaJTIMYeCKasi KPUCTAJUINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METAILJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt Bubmiorexa LIOK
N https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MetaiuioB. CiiaBel. BeraucieHus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
. https://m.edsoo.ru/00ae1156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa IOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIE METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuoteka [JOK
KaJIHst https://m.edso0.ru/00ae14b2
49 [I{e0uyHO3EMENBHBIE METAILIIBI — bubnmnorexa [JOK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001eHre U CHCTEMAaTH3aIIHS
3HAHUI
52 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6nmoreka [JOK
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yCTpaHCHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 ")I]iéCTKOCTL BOJ;BI 1 METOJBI €6 bubmorexa HOK
. https://m.edsoo.ru/00aelae8
YCTpaHECHUS
54 ATTOMUHI bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubmmoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Aeneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bu6mmoreka [IOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cHCTeMaTH3aIs
3HAHUU
[IpakTnueckas padorta Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3aa4 1o TeMe «Bakueiimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH
60 U3 pEareHTOB J1aH B U30BITKE WU bubnnoreka [JOK
COJEPKUT pUMeCH. Beraucienus https://m.edso0o.ru/00ae1750
MacCOBOH J0JM BBIXO/a TIPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
62 KonrtponsHas padora Ne4 o reme

«Baxaelnme MeTauIbl U UX
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COCONHCHUA»

63 BemectBa u maTepuaisl B 1 bubnuorexa [JOK
ITOBCEIHEBHOM JKM3HH YEIOBEKA https://m.edso00.ru/00ae3f50
XUMUYECKOE 3arpsi3HEHUE bubnuorexa [JOK

64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B periennu 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270

66 PesepBHrlit ypok. O600111eHNE 1 1 bu6mmoreka [IOK
CHCTEMAaTH3AIMs 3HAHHH https://m.edsoo.ru/00ae0d0a

67 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c

68 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [JOK
CHCTEMATH3AIM 3HAHHH https://m.edsoo.ru/00ad9cbh2

OBILEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



