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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUsSI COCTaBJEHA Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM MPOrpamMMbl
OCHOBHOTO 00111ero o6pazoBanus, npesacraBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboueld TpOrpaMmbl BOCIIUTAHUS M ¢ YYETOM KOHIICHIIMM MPENoaaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTelIbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma 1o xumuu Ja€T MPEACTaBICHUE O LIENSAX, OOLIEH cTpaTeruu o0y4YeHus,
BOCIIUTAHUSI M Pa3BUTHUSl OOYUYAIOIIMXCSA CPEACTBAMHU YYEOHOTrO MpeAMeTa, yCTaHABIMBAET
00s13aTeNIbHOE MPEAMETHOE COJACpPKAHUE, MPEIyCMATPUBAET PACHPEACIICHUE €ro 1o
KJIaccaM M CTPYKTYPUPOBAHUE MO pasjiesiaM U TEMaM MPOTPaMMBI 110 XUMUH, OMPEACIISET
KOJINYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJICP’KAaHUS, PEKOMEHAYEMYIO
MOCJEN0BATENBHOCTh U3YUEHUSI XUMHUU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsA3E€H, JIOTUKM Yy4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEW oOydJarouumxcs,
OTpenesisieT BO3MOXXHOCTH TMpeaMeTa JUisl peanu3aluu TpeOOBaHW K pe3yjbTaram
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl, a Takke TpeOOBaHMI K pe3yjbTaTaM OOy4YeHHS XUMHHM Ha YpOBHE lieJiei
U3YYCHHUS] TpeaMeTa M OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOU JCSATEIBHOCTU
00y4Jaromierocs 1o OCBOCHUIO Y4eOHOTO COJIEpKaHMUS.

3HaHUWEe XUMHUM CIYXKUT OCHOBOM it  (OPMUpPOBaAHHMS  MUPOBO33PEHUS
00yyJaroIerocs, ero MpeAcTaBICHUA O MaTepUAIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UrparoT QopMupyeMble XUMHUEH MPECTaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOIIMU BEIECTB B MPUPOJIE, O MyTSIX PEUICHUS TIIOOAIBbHBIX MPOOJIEM YCTOMYHUBOIO
pPa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOWM, SHEPIETUUYECKOM, IMHUILEBOM M SKOJOTHMYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHCHMUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peanu3allii BO3MOXKHOCTEH /i caMopa3BUTUS U (DOpMUPOBaHUS
KyJbTYPBI TUYHOCTHU, €€ 001IeH 1 (yHKITMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS W TBOPUYECKUX CHOCOOHOCTEH
oOyyarommxcsl, HaBBIKOB 170'¢ CaMOCTOSITENTbHOM ~ yuyeOHOM  JIEeSITEIBHOCTH,
AKCIIEPUMEHTAILHBIX U MCCIIEIOBATEILCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCEITHEBHOU
KU3HU, TaK U B MPOGECCUOHATBHON JIEATEILHOCTH;

3HAKOMUT CO CHEIU(UKON HAYyYHOTO MBIIIUICHUS, 3aKIaIbIBA€T OCHOBBI I[EJIOCTHOTO
B3IJIAJIa HA E€IWHCTBO NPUPOJBI U YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM JTAlloM B
dbopMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH O00YYarOITUXCS;

CrocoOCTBYEeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJIC, K YEIOBEKY, BHOCHT CBOW BKJIaJ B IKOJIOTMYECKOE OOpa3oBaHUE
00yJaroIMXCs.

JlanHple HampaBieHUST B OOyYEHMM XUMHUU OO0€CIEeYMBAIOTCS  CHelU(pUKON
CoJiep>KaHusl y4eOHOro MpeaMeTa, KOTOPhIA SBISETCS MEIaroru4ecku aJanTUPOBAHHBIM
oTpakeHneM 0a30BOM HAYKH XUMHH Ha ONIPEICTIEHHOM 3Tare €€ pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsI OpPUEHTHUPOBAH Ha
OCBOEHHE OOYy4YarOlMMHCS CHUCTEMBbl T€PBOHAYATIBHBIX TOHSATUA XHUMHH, OCHOB



HEOPraHWYECKOW XUMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IMOHSATUNA OpPraHU4YeCKON
XUMUH.

CrpykTrypa cojaepKaHMs MpPOrpaMMbl 10 XHMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 IToAx0/a K €€ nzydeHuro. CoaepkaHue CKIaabIBaeTCs U3 CUCTEMBI IIOHATHHI O
XUMHUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI MOHATHI 0 XUMHUYECKOH peakuuu. O0e 3T
CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI MO MPUHLMUITY OCIEI0BATEIBHOTO Pa3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— MPEACTaBICHUH 00 SIMEKTPOTUTHUECKON TUCCOIMAIINU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOIO YPOBHS K JIPyrOMYy,
BBIMOJHAS (QYHKUMUM OOBSICHEHHUS M TPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS WU
BO3MO’KHOCTEHN MPAaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTaBIIIOIIECH HAYYHOW KapTHHBI MHpa B JIOTUKE €€ CUCTEMHON IPUPOIBL,
LEHHOCTHOT'O OTHOILIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM IO3HAaHMs B Hayke. M3yueHue
XUMHH TPOUCXOAUT C NMPUBJICUECHUEM 3HAHUM U3 paHee U3yUYEHHBIX yUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knacce» u «®dusuka. 7 knacey.

[Ipy u3ydyeHHH XHMHH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHMN OCHOB XUMUYECKOH
HayKM Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYECKONW JEeSTEIbHOCTH
YeJI0BeKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHbI. 3aJaua yueOHOro nmpeamMera
cOoCcTOUT B (HOPMHUPOBAHUM CHUCTEMbl XHMHYECKHX 3HAHMM — Ba)XXHEHMMX (HaKTOB,
MOHSATUM, 3aKOHOB M  TEOPETUYECKHX  MOJOKEHUW, JOCTYMHBIX  O00O0OIIEeHUI
MHPOBO33PEHUYECKOI0 XapakTepa, S3bIka HAayKH, B MPUOOLIEHUU K HAyYHBIM METO/am
NO3HAHMS IPU U3YyYEHUH BEUIECTB U XMMHUYECKUX PEeaKuil, B HOpMHUPOBAHUM U PA3BUTHU
NO3HABATEJIbHBIX YMEHUM U HUX NPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOM M Yy4eOHO-
HCCJIEI0BATENbCKOM  JAESTENbHOCTH, OCBOCHHMM IMpaBUil O€30MacCHOro OOpamieHus ¢
BELIECTBAMHU B IIOBCEIHEBHOW KU3HH.

[Ipy u3ydyeHHH XUMUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)XHOE
3HaYeHHUe NMPUOOPENN TaKue 1, KakK:

—  (opmMHpOBaHME  HHTEUIEKTyaJlbHO  Pa3BUTOM  JUMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHHMYECTBY, CAMOCTOSITEJIbHOMY  MPHUHSATUIO  PEILICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaIpaBJIECHHOCTh OOYYCHMsI Ha CHUCTEMATHYECKOE MPHUOOIIEHHE 00yJaronuxcs K
CaMOCTOSTEJIbHOM TO3HABATEJIbHOM JESATENbHOCTH, HAay4YHbIM METOJAM ITO3HaHWS,
(GopMHUPYIOUTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue yciaoBui, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YYAIOIIMMHUCS OIbITa
pPa3HOOOpa3HOW JAESATENIbHOCTH, T[O3HAaHUS M CaMONO3HAHUS, KIIIOYEBBIX HABBIKOB
(KTHOYEBBIX KOMITETEHUMI), UMEIOIINX YHUBEPCAIBHOE 3HAUYEHHE JJIA PA3JIUYHBIX BHIOB
NEeSATENbHOCTH;



— dopMupoBaHKE 00T PYHKITMOHATHHOU U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCIIC YMEHUN OOBSCHITH M OIICHWBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, HCIOIb3YS
3HAHUSA U OIIBIT, MOJYYEHHBbIE NPU HU3YYEHUU XUMHUH, NPUMEHATH HUX IPU PELICHUU
npo06sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM ACSTEIBHOCTH;

— (QopMupoBaHuEe y OOy4YalOMMXCAd TYMaHHCTHMYECKUX OTHOUICHUH, MOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH OSKOJOTHYECKH IIeIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYAOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKPYKarOIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBallUM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO W
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOLICYEIOBEYECKHUX IEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JABHEHUIIIETO 00yUeHUSI.

OOmiee 4YncIO 4YacoB, OTBEACHHBIX ISl M3YYCHHS XWUMHH Ha YPOBHE OCHOBHOTO
ob1iero oopa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 4aca B HEJIEIO), B
9 knacce — 68 yacoB (2 4aca B HEJIEIO).

COAEPKAHUE OBYUYEHUSA

8 KNIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posb XxMun B )KU3HM 4Y€IOBEKA. XUMHUA B CHCTEME Hayk. Tena u
BellecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsiHUE BemlecTB. [lonstue o
METO/Iax M03HaHUs B XuMUU. YucThle BemecTBa U cMmecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie u cioXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Qopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BewnlecTB. OTHocuTenbHas aromHass Macca. (OTHOcUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas J10J151 XMMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KonnuectBo BemectBa. Monb. Mossipaast Macca. B3auMocBsi3b KOJIMUeCTBa, MacChl U
yucjaa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel 1o ¢opmyliaM XUMHUYECKHUX
COCIMHEHUN.

Du3NUeCKUe U XUMUYECKHUE SBJICHUS. XUMHUYECKAsl peaklus U €€ Mpu3HaKu. 3aKOH
COXpPAaHEHHUS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccudpuxanus XuMHUUECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuyeckuii IKCHepuMeHm

3HAKOMCTBO C XHMHYECKOW TOCYJI0HM, MpaBuWjaMu paboThl B JabopaTopud U
npuémMamMu oOpaileHuss ¢ J1aDOpaTOpPHBIM O00OPY/OBaHWEM, W3yYE€HHWE W OIHCAHUC
(bu3uYECKNX CBOWCTB OOpa3llOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJICHHE (PU3MUECKUX
(aBjeHUE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCAIIUS
BOJAbI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHUCIOTOW) SIBJICHWM, HAOMIOIEHWE W OIMCAaHWE TPU3HAKOB
MPOTEKAHUS XMMHUYECKHUX peakiui (pas3jioKEeHHe caxapa, B3aUMOJIECHCTBHE CEpPHOU
KHUCIIOTBI C XJIOpUAOM Oapusi, pasznoxeHue ruapokcuna meau (1) mpu warpeBanuw,
B3aUMOJIeHCcTBHE kene3a ¢ pactBopoM cosid Menu (Il), uzyuenune crnocoboB pazaeneHus



CMecel: C TIOMOIIbID MarHuTta, (UIBTPOBAaHWE, BBIIAPUBAHKE, JTUCTHLISIUA,
xpoMartorpadusi, MPOBEICHUE OYUCTKU TOBAPCHHOW COJM, HAOIIOICHWE W OIKCAaHUE
pe3yJbTaTOB NPOBEACHUSA OMNbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChl,
co3JlaHue MoJieiel MoJieKy (IIapOCTEPKHEBBIX).

Bakueniume npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kuciaopoa — 3;1eMEHT U IPOCTOE BEUIECTBO.
Haxoxxnmenue kucioponma B mpupoje, (GpuU3nyUeckne W XUMHYECKHE CBOMCTBA (peakiuu
ropenusi). Oxkcunbl. Ilpumenenue kwucimopoga. CrnocoObl MOMy4YEeHUS KHUCIOPOJa B
nabopaTopud U TNpombiluieHHOCTH. KpyroBopor kucimopoga B mpupone. Oz30H —
AIJIOTPOTIHAS MOAU(DUKAIIIS KUCIOPOA.

TermnmoBoit >PPeKT XUMUUECKONH peaklud, TEPMOXUMHUECKHE YpPaBHEHHsS, IK30- U
SHAOTEPMUYECKHUE peaKkuu. TOIMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonopon — snemeHT M npocroe BemecTBo. HaxoxkaeHue Bojopona B IPUPOJE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObl mosydyeHus. Kuciorel u
COJIH.

MousipHbIit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BoAbl. Boma kak pactBoputens. PactBopel. HackienHubie u
HEHACBIIIECHHbIE PACTBOPHLL. PaCTBOPUMOCTH BelIECTB B BOJIe. MaccoBas J10J1s BELIECTBA B
pacTtBope. XuMuueckue cBorcTBa Bonbl. OcHOBaHMs. Poib pacTBOpOB B Npupoae U B
KW3HU 4enoBeKka. KpyroBoport Boasl B pupoAe. 3arpsa3HeHne NpupoaHbix Boa. Oxpana u
OYHCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coeauHenuii. Oxcuapl. Kinaccudukanus okcuaoB:
cojieoOpa3yromue (OCHOBHbIE, KHUCJIOTHBIE, aM@OTEepHbIE) U HecoJeoOpa3yrollue.
Homenknarypa okcumoB. dusznyeckue U XUMHUUYECKHE CBOMCTBa OKCUAOB. [lomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukarysi oCHOBaHWN: MIENTOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuii. @Pu3nyeckue W XHMHUYECKHME CBOKWCTBA OCHOBAHUM.
[Tomyyenne oCHOBaHUH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. Pusznueckue u
XAMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCcTH MetayuioB H. H. bekerona. Ilomyuenue
KHUCJIOT.

Comu. Howmenknartypa coisieil. PU3NMYECKHME MW XUMHYECKHE CBOWCTBA COJICH.
[Tomyuyenue couei.

['eneTnyeckas CBsI3b MEXKAY KIaCCAMU HEOPTraHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepumenm:

KAa4eCTBEHHOE OIPEACICHUE COJAEPKAHUS KHUCIOpOoAAa B BO3JAYyXE, IIOJIyYECHUE,
coOupaHue, paclo3HaBaHUE W  U3YYEHHE CBOMCTB  KUCIOpOAa, HAOJIIOJEHUE
B3aUMOJICCTBUSL BEUIECTB C KHUCJIOPOJOM M YCJIOBUSI BO3HMKHOBEHHS W TPEKpaIICHUS
ropenust (mokapa), O3HaKOMJIEHHE C oOpas3laMu OKCHJOB U OIHMCAHUE WX CBOWCTB,
MOJIy4eHHe, COOMpaHHe, paclo3HABaHWE W U3YYCHHE CBOWMCTB BoOjaOpona (TOpEeHHE),
B3auMojiciicTBUe Boaopojga ¢ okcugoM wmeaud  (ll)  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HaOJI0IeHUE 00pa3IOB BEIIECTB KOJIUYECTBOM 1 MOJIb, UCCIIEIOBAHUE



0COOCHHOCTEH PACTBOPEHMS BEIIECTB C Pa3jIMYHON PacTBOPUMOCTBHIO, IMPUTOTOBICHHUE
PacTBOPOB C OMPEIEIEHHON MAaCCOBOM JIOJEN PACTBOPEHHOTO BEILIECTBA, B3aUMOACHCTBUE
BOABL C MeTaJulaMu  (HaTpueM M KaiblieM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), HCCIIeJOBaHHE OOpa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOJICHHE HW3MEHEHUS OKPAaCKUM WHAMKATOPOB B PACTBOpPAaX KHUCIOT U
niesnoyeil, u3ydyenue B3aumonenctsus okcuaa menu (Il) ¢ pactBopom cepHOil KMCHOTHI,
KHMCJIOT ¢ METAJUIAMH, PEAKIMN HEUTPaAIU3aluH, I0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOT0 METAJIa IPYTHM W3 PacTBOpa COJM, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHelme Kiiacchl HEOPraHUYECKUX COCTUHEHUIN.

Iepuoaunyeckui 3axkoH u Ilepuoguyeckas cucreMa XUMHYECKHUX 3JIeMeHTOB /I,
N. MenpgeaeeBa. CrpoeHue aroMoB. Xumudeckasi CBfi3b. (OKHCIHTEJBHO-
BOCCTAHOBUTEJIbHbIC PeaKIUN

[lepBble MOMBITKK KiIacCU(UKAIMU XMMUYECKHX 3JIeMEeHTOB. lloHsTHE O rpymmax
CXOJHBIX JIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMENIbHbIE METAJIIbl, TAJOI'€Hbl, HHEPTHBIE
ra3bl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCUIBI.

Ilepnognueckuint 3akoH. Ilepmoamdeckass cucrema Xxumuyeckux syemeHToB /I, .
Menneneea. Kopotkonepuonnas u JiuMHHONEproaHas popmsl [lepuonndeckoil cucteMsl
xumudeckux aneMeHTtoB [[. M. Menneneesa. Ilepuonsl u rpynnbel. OU3NYECKAN CMBICIT
IIOPSIZIKOBOI'O HOMEPA, HOMEPOB IIEPUOA U IPYIIILI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. Onektponsl. CtpoeHune
ANIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XMUMHYECKUX 3JeMeHTOB llepmonnueckoi
cucrembl J[. WM. MenneneeBa. XapakTepUCTHMKa XUMHUYECKOIO DJJIEMEHTAa II0 €ro
noJjioxkeHuro B [lepuonnueckou cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XMMHYECKHX  DJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB MO IPyNIaM U MEpUoaaM.

3nauenne Ilepuomnueckoro 3axkoHa u llepuognyueckol CHCTEMBI XUMHYECKUX
3JIEMEHTOB IS pa3BUTHUS HAyKU U npakTuku. [[. 1. MenneneeB — yu€HbIi U rpa)KJaHyH.

Xnmuueckass  cBsa3b.  KoBaneHTHass  (HoOJisipHass WM HENOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenb oxucieHud. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchbr
OKHCJIEHUS M BOCCTAHOBJICHHsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHne o0pa3oB BEIECTB METAJIJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THAPOKCUIA
OMHKAa C pPAacTBOpaMU KHUCIOT W IIEJIOYEH, MPOBEICHHUE ONBITOB, WJUIFOCTPUPYIOIIUX
IpPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUN (FOpEHUe, peaklu pa3ioKeHus,
COCIMHEHUSA ).

Mescnpeomemmnuie ceazu

Peanmzanust MeXnpeaMETHBIX CBS3€d IpU  H3YYEHUM XUMHA B 8 KJacce
OCYUIECTBJISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUMN, TaK U
NOHATUMN, SIBISIOIIMXCS CUCTEMHBIMH JUISL OTIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.



OOmme ecTeCTBEeHHO-HAYYHbBIC TMOHATHS: Hay4YHBIA (haKT, TUIIOTE3a, TEOPHUS, 3aKOH,
aHanM3, CHUHTE3, KiIaccupukanus, TMePUOAUIHOCTh, HAOMIOICHNE, OSKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: maTepusi, aTOM, JJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIHJ, HU30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsif], BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOSIHUE BEIIIECTBA, ra3, (PU3NUECKHWE BEIWYWHBI, E€AUHUIIBI H3MEPEHHS, KOCMOC,
IUTaHeTHl, 3BE3161, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNbl, TOPHBIE MOPOJbI, MOJIE3HBIC
HCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHUYeCKas peakuus

[Tepuonnyeckui 3akoH. Ilepuomnueckas cucremMa XxuMuueckux syiemeHtos /I, U.
MengneneeBa. CTpO€HHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB XHMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJIbLHI U UX COCAUHECHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanyueckon CHCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOM CBSI3U. THUIIBI KPUCTAUIMUYECKUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUIa XUMUAUYECKOU
CBSI3H.

Kiaccudukanust 1 HoMeHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJacCcaM HEOPraHWYECKUX COCIUHEHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanys XUMHUECKMX peaKIMil MO pa3ju4HbIM MpU3HAKaM ([0 YHUCIY U
COCTAaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO U3MEHEHUIO
CTETCHEW OKHCJICHUS] XUMHYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aropa). IK30- ¥ S9HJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonsitTue o0 cKopocTH XuMHUYecKoW peakiuu. [loHarue 00 00paTUMBIX U
HEOOpPAaTUMBIX XHMHUYECKHX peakiusix. [loHsATHE O TOMOTeHHBIX M TeTEPOreHHBIX
peakuusx. Ilonstue o karanuze. [loHATME O XHMMHUYECKOM paBHOBECHMU. DaKTOPBHI,
BIIASIFOIIME HA CKOPOCTh XUMUYECKOUN PEAKIIMU U MOJIOKECHUE XUMUYECKOTO PABHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEAKIINH, JICKTPOHHBIN OalaHC OKUCITUTEIHHO-
BOCCTAaHOBUTEIBHOU peaKLnH. CocraBienue YpaBHEHUU OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUH C HCTIOIB30BAHIEM METO/Ia DJIEKTPOHHOTO OalaHca.

Teopusa 3NEKTPOIUTUUECKOW AUCCOLUUALUU. OJICKTPOJUTHI W  HEIIEKTPOJIUTHI.
Katuonsl, aHmoHbl. MeXaHU3M JUCCOLMALIMM BEMIECTB C Pa3IMYHBIMU BUJIAMHU
XUMU4ecKoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakiuu wnonHOTO OOMEHa. YCIOBHS TPOTEKaHWS pEaKIMii HMOHHOTO OOMEHa,
MIOJIHBIE M COKpAalIEHHbIE MOHHBIC ypaBHEHUs peakiuii. CBOWCTBA KUCJIOT, OCHOBAHUN U
COJIE B CBETE MPEACTaBICHUM 00 HICKTPOJMTHYECKOM aucconuainuu. KauecTBeHHBIC
peakunu Ha UOoHbIL. [IoHSATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJICIISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB —
METANIOB W HEMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHs),



HCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMu OT BO3IEUCTBUSA PA3TUUHbIX
(akTOpoB, HCCIEAOBAaHHWE AJIEKTPONPOBOJHOCTA PACTBOPOB  BEIIECTB, Mpollecca
JUCCOLIMAIIMKY KUCIIOT, IIeJI0Uel 1 cosield (BO3MOXKHO UCTIOIb30BaHUE BUAEO MaTepUasoB),
POBEJICHUE OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS peaKIil HOHHOTO
oOMmeHa (oOpa3oBaHME Ocajika, BBIJIEJICHUE Tas3a, OOpa30BaHHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
peaKiuu paslioKEHUs, COCAMHEHHS), pacClHo3HABAaHUE HEOPTaHMYECKHX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKMii Ha MOHBI, PEIICHHUE IKCIIEPUMEHTANIbHBIX 3a/1a4.

Hemeranbl U ux coeinHeHUs

Obmas xapaktepucTka ramoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
crenieHn okucienus. CTpoeHue u QpU3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMHYECKHE CBOICTBA Ha MpUMeEpe XJIopa (B3auMOJICHCTBUE C METaJlJIaMH, HEMETaJlIaMH,
niesnioyamu). XijopoBoaopon. ConsiHas KHCIOTa, XUMHUYECKHME CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. JlelicTBue xJiopa W XJIOPOBOAOPOJA Ha OpPraHu3M uesoBeKa. BakHelmine
XJIOPUJIBI M UX HAXO0XICHHUE B TIPUPO/IC.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHuciieHusl. CTpoeHre U (PU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB
— KHUCJIOpOJa M cepbl. AJUIOTPONHbIE MOJU(PUKALUU KUCIOpOAa U Cepbl. XUMHUUYECKUE
cBoiicTBa cepbl. CepoBOJOPOJ, CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
Cepbl Kak TPEICTaBUTENNM KUCIOTHBIX OKcHaoB. CepHas Kuciaota, (U3NYECKUE W
XUMHUYECKHE CBOMCTBa (OOIIME KaK MPEeICTaBUTENs Kjacca KUCIOT U CHEIU(pUIECKHE).
XUMUYECKHE PEAKIUH, JIeXKAIIUe B OCHOBE NMMPOMBIIIIEHHOTO C0c00a MOIy4eHHs CEPHOM
kucaotel. [Ipumenenue cepHoit KuciaoTel. Cosli CEpHON KUCIOThI, KAYECTBEHHASI PEAKIIHS
Ha cynehar-uoH. Haxoxnaenune ceppl W €€ coelMHEHWH B mpupoae. XHUMHUYECKOE
3arpsi3HEHNE OKPYKAIOIIEH CPeIbl COSTMHEHUSIMU Cepbl (KUCIOTHBIC 0N, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPe0TBPAICHUS.

O6mras xapakrepuctuka sneMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUS. A30T, paclpOCTpaHEHUE B Npupoie, puznyecKkue u
XUMUYeCcKue cBoMcCTBa. KpyroBopor azora B mnpupoae. AMMHUAK, €ro (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA, MoJlyueHHWe W mpumeHeHune. Colu aMMOHMS, MX (pU3MYECKHe |
XUMHUYECKHE CBOICTBa, MpuMeHeHune. KauecTBeHHas peakiiis Ha MOHBI aMMOHUA. A30THasl
KucaoTa, €€ ToJlyueHue, (Qu3MUeckue U XHMMHYECKHe CBoicTBa (oOmiMe Kak
IOpeaCcTaBUTeN Kilacca KUCIOT U crneunduueckue). Vcnonap3oBaHue HUTPATOB M COJIEH
aMMOHHS B Kaue€CTBE MUHEPAIBbHBIX YA0OpEeHUNH. XUMHUYIECKOE 3arps3HEHNE OKPYIKAIOIIEH
CpeIbl COSAMHEHUSMU a30Ta (KUCJIOTHBIC [OKIW, 3arps3HEHHE BO3AyXa, IOYBBI U
BogoémoB). docdop, amtorpornubie Mmogudukauu Gocdopa, GU3MIESCKUE U XUMHUIESCKUE
ceorictBa. Oxcun docdopa (V) u docdhopnas kuciora, GU3NUECKUE W XUMHUUYCCKUC
CBOMCTBa, nosydyenue. McnonbszoBanue pocharoB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

O6mas xapakrepuctuka 35eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKkTepHble  CTEMEHW  OKWCIEHUS.  YTIIepOoJ,  auIOTpOmHbIe  MOAU(UKAINY,
pacnpocTpaHeHUEe B TMpHpojae, (GU3NYECKHe M XHUMHUYECKHE CBOMCTBa. AacopOuus.
KpyroBopot yriepona B mpupoae. Okcuabl yriaepoaa, UX (pU3MYECKUe U XUMHUYECKUE
CBOWCTBa, IEWCTBUE HAa JKUBHIE OPTaHU3MBI, MOJTYYCHHE M TPUMEHEHHE. DKOJOTHIECKHE



mpoOneMbl, CBs3aHHBIE ¢ Ookcuaom yriaepona (1V), rumoreza rmo6ambHOTO MOTEMICHUS
KJIMMaTa, TapHUKOBBIM 3¢¢ekT. YrompHas KHUCIOTa U €€ conu, uX (u3nueckue u
XMMHUYECKUE CBOMCTBA, MOJyYeHre U npuMeHenne. KauecTBeHHast peakiusi Ha KapOoHart-
noHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTU U CEIBCKOM
XO3SMCTBE.

[lepBoHayanbHble TOHATUS 00 OpPraHMYECKHX BEHIECTBAX KaK O COCAMHEHHUAX
yraepojna (MeTaH, 3TaH, 3TWJIEH, AUETWIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAas KHUCIOTA).
[IpupoaHbie UCTOUYHUKHU YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HE(Th), MPOAYKTHI HX
nepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBINIIEHHOCTU. [oHATHE 0 OMOJIOTHYECKH
BAXHBIX BEIIECTBAX: >KHMpaxX, OelKax, YIJeBoJaX — M HMX POJHU B >KMU3HU YelIOBEKa.
MarepuanbHOE EAUHCTBO OPIraHUYECKUX U HEOPraHUYECKUX COECIMHEHUN.

KpemHuuii, ero ¢gusznyeckne M XMMHYECKHE CBOMCTBA, MOJYYEHHE M MPUMEHEHUE.
Coenunenusi kpemHusi B mipupoze. OOmue npeacraBieHus o0 okcuae kpemuus (1V) u
KpeMHueBor kuciote. CHIMKAThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiiline CcTpoUTENbHBIE MaTepUalibl: KEpamMuKa, CTEKJIO, LIEMEHT, OeToH,
xene300eToH. [IpobseMbl 0€30MacHOr0 HMCHOJB30BaHUS CTPOMUTENIBHBIX MAaTepUaioB B
NOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3loB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBE/ICHHE KAaYECTBEHHBIX PEaKIUi Ha XJIOPUA-HOHBI U HAONIOAEHUE MPU3HAKOB MX
MIPOTEKAaHUs, ONBITHI, OTPAKAIOIINE (PU3HNUECKHE U XUMUYECKHUE CBOMCTBA rajJOreHOB U UX
COEIMHEHMH (BO3MOYXKHO HCIOIb30BaHUE BUAEOMATEPUAIIOB), 03HAKOMJIEHHE C 00pa3LaMu
XJIOpUJOB (TaJOreHUJI0B), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COECIUHEHHUSIMU
(BO3MOXHO HCHOJB30BAHME BHUIEOMATEpUAIOB), HaOJIOJEHUE TMpolecca OOyrJIMBaHUsS
caxapa MoJl JIeCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YUYEHUE XUMUYECKHX
CBOMCTB pa30aBiICHHOW CEpPHOM KHUCIOThI, MPOBEJACHHE KAaueCTBEHHOW peakluu Ha
cynb(dar-uoH u HabIO/IEHUE TIPU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3HMYECKUMU
CBOMCTBaMU a30Ta, ¢ochopa W WX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAHHUE
BUJIEOMATEPUATIOB), oOpa3maMu a30THbIX H  (OCHOpPHBIX yHOOpEHMd, MOJyUEeHHE,
coOupaHue, pacrno3HaBaHWE W WM3YYEHUE CBOMCTB aMMHaKa, IMPOBEICHHE KaueCTBEHHBIX
peaknmii Ha MOH aMMOHUA U (ochar-uOH W U3yYEHHE NPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICUCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTBI C MeIbl0  (BO3MOXKHO
UCTIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3y4YCHHE MOJENeH KpUCTAUIMYECKUX pPEIETOK
anmasa, rpadura, QysuiepeHa, 03HAKOMJICHHE C IMPOIECCOM afCOPOLUM PACTBOPEHHBIX
BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHHE, COOMpaHue,
pacno3HaBaHHE M W3YYEHHE CBOMCTB YIVIEKMCIOIO Ta3a, IPOBEIECHHE KaueCTBEHHBIX
peakimii Ha KapOOHAT W CHJIMKAT-WOHBI W W3yYCHHE TNPU3HAKOB HX TMPOTEKAHMSI,
03HAKOMIJICHHUEC C MPOIYKIHUEN CUJIMKATHOU IIPOMBILIJIEHHOCTH, peleHue
AKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeiilne HeMeTaulbl U X COSAMHEHUS.

MeTa/uibl M KX COeUHEHHS

OO0mrast XxapakTepucTUKa XMUMHYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
noJiokeHust B [lepuonnyeckort cucrteme xumudeckux sneMeHToB [[. M. MenpaeneeBa u
cTtpoeHus aroMoB. CrTpoeHwe MeTaioB. MeTannuyeckas CBsI3b M MeETaJUIMYecKas



KpUCTaJUIMUECKas pemeETKa. ODIEKTPOXMMHYECKUM Pl HAOPSKEHUM  METaslioB.
dusnyueckre U XUMHYECKUE CBOMCTBA MeTa/IOB. OO0IIHe CriocOoObI MOTyYeHUs METaJIOB.
[ToHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOppo3uu. CIriiaBbl
(cTanb, 4yTyH, TIOPATIOMUHKMN, OpOH3a) U UX IPUMEHEHHE B OBITY W IMTPOMBIIIICHHOCTH.

[[lenounsle MeTawIbl: moJiokeHUEe B Ileproamdeckol cUCTeME XHMHUYECKUX
anemenTtoB JlI. W. MenneneeBa, CTpoe€HHE HX aTOMOB, HAXOXICHHE B MPUPOJIE.
duznyeckre W XMMHYECKHE CBOWCTBAa (Ha npumepe HaTpuss U Kamusa). Okcuael u
TUJIPOKCUIBI HATPUA U Kajusl. [[puMeHeHne MET0UYHBIX METAJIJIOB U UX COCTUHEHMUIA.

[IlemoyHO3EMENBHBIE METAJIIBI MATHUW U KaJbLIMK: MOJIOXKEHUE B lleprnoanueckoi
cucteMe xumuueckux sneMeHToB . . MenaeneeBa, CTpoO€HHE UX aTOMOB, HAXO0K/ICHUE B
npupone. PuU3MUECKHE W XMMHUYECKHE CBOWCTBA MarHus M Kanpuusd. BaxnHenmmue
COCAMHEHUs Kaibluad (OKCHI, THAPOKCUM, coiii). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpaHECHUS.

AmomuHuii: nonoxenue B [leproanyueckoil cucteMe xuMudeckux 3iemMeHToB . M.
MenpaeneeBa, CTpOCHME aToMa, HaxOXAcHHWE B mpupoae. Dusznueckne W XUMHYECKUE
CBOMCTBA aTtOMUHUSL. AMQOTEpHBIE CBOMCTBA OKCHAA U THIPOKCHUIA AITFOMUHUS.

Kenezo: nonoxkenue B Ileproandeckoil cucreMe XUMUUYECKUX diemeHToB /[I. .
MenzeneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusznueckne U XUMHYECKUE
cBoiicTBa xene3a. Okcunpl, ruapokcuasl U conu xenesa (1) u xxenesa (11l), ux cocras,
CBONCTBA U NOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpa3llaMd METAJUIOB U CIUIABOB, WX (PU3MUYECKHUMH CBOMCTBaMH,
U3y4YCHUE  PE3yJIbTATOB KOppO3UH METAJIOB (BO3MOXHO VICIIOJIb30BAHUE
BUJICOMATEPUATIOB), OCOOEHHOCTEN B3aUMOJECUCTBUS OKCHIA KajblUs U HATPHUS C BOJOH
(BO3MOKHO HCIOJB30BAHUE BHUACOMATEPHUAIOB), HCCIIEIOBAHUE CBOMCTB >KECTKOW BOJIBI,
mpoliecca ropeHus xee3a B KUCJI0poae (BO3MOXKHO HMCMOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKLIMil HA MOHBL: MarHus, KaJblHs, aTlOMUHMUS,
nuaka, skenesa (1) u sxemesa (11), menu (Il), HaGmrOMEHWE W ONMMCAHHWE MPOLECCOB
OKpalllMBaHUs TJIAMEHU WOHAMW HATpUsl, Kajlus U KaJblUs (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCIICIOBAaHUE aM(OTEPHBIX CBOMCTB THUIAPOKCHIA ATIOMUHUS U
TUAPOKCUA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 33]1a4 10 TeMe «BaxHelire MeTaibl
U UX COCIUHEHUS.

XuMHS M OKPYKAKOLIAA cpela

BemectBa u wmarepuanbl B TOBCEJHEBHOM KHU3HM 4YeJOBEKa. be3omacHoe
UCIIOIb30BaHUE BEIIECTB W XUMHUYECKMX peakuuii B ObITy. IlepBas momours mpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYyXawlleil cpeabl (MpenenbHas —JOMycTUMAas
KoHIIeHTparusi Bemiects, nainee — [I[JIK). Ponp xuMum B pemieHUH SKOJOTHYECKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0paslioB MaTepuayioB (CTEKIO, CIJIaBbl METAJJIOB, IOJUMEPHbBIC
MaTepuabl).

Meostcnpeomemnmnule ceazu



Peanuzanusi MeXnpeaMETHBIX CBsS3€d MNpuU HM3yYeHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS YepPE3 UCIOIB30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MTOHITHIA, TaK U
HOHSATHH, SBISIOMIMXCS CUCTEMHBIMH IS OTIIENBHBIX HMPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OOme ecTecTBEHHO-HAYYHbIE TOHATHS: HAy4YHBIN (DakT, TUMOTE3a, 3aKOH, TEOPHS,
aHalW3, CHUHTE3, KilacCU(PUKAIMS, TEePUOJUYHOCTh, HAOMIOACHHUE, JKCIEPUMEHT,
MOJIETUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA 3(dexT, TexHomorus,
MaTepHalbl.

®dusnka: Martepusi, aToM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIWJ, H30TOIHI,
PaZMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUU 3apsj, MPOBOJHUKH, MOIYNPOBOTHUKH,
IUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENNO, 00BEM, arperaTHOe COCTOSHUE BEIECTBa,
ra3, pacTBOp, pPACTBOPHUMOCTh, KpUCTAINIMYECKass peméTka, CIJIaBbl, (U3NYECKUE
BEJIMYMHBI, EIWHUIBI W3MEPEHHs, KOCMHYECKOEe IMPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnre.

buonorusa: ¢ortocuHTe3, apixaHue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpasbl, TOPHbIE IMOPOJIbI, IOJE3HBIC
HCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yibTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 00ILEro oOpa3oBaHUs
JOCTUTAIOTCSI B XO/A€ OOy4YeHUS XUMUM B €JAMHCTBE Y4YeOHONW W BOCIHMTATEIHHON
JESTEIbHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMUA POCCHHCKUMHU COIMOKYJIBTYPHBIMU H
TYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUJIAMUA U HOPMaMH
MOBEJIEHUS U CIIOCOOCTBYIOT IMpOIlEcCaM CaMOMO3HAHMSI, CAaMOPA3BUTHS M COLMATU3AINU
00yJarommxcs.

JIM4HOCTHBIE Pe3yIbTaThl OTPAKAIOT TOTOBHOCTH O0YUAOIINXCSI PYKOBOJICTBOBATHCS
CHUCTEMOH MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMI U PACIIUPEHNUE OMBITA JESTEIHHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) nIaTPpHOTHYECKOTO BOCTIMTAHMSA

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
HayYHOMY HACIIEAMIO, TOHUMAHHS 3HAYCHUSI XUMUYECKOW HAYKH B KU3HU COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH — BIAAETh JIOCTOBEpPHOM MHpOpMalKMel o0 MepesoBbIX
JOCTHUKEHHUSIX M OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTHU B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOILECTBA;

2) rpakKIAHCKOT0 BOCTIMTAHUSI:

NPEJCTABICHUS O COIMAIIBHBIX HOPMaXxX W MpaBHUiaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B  OOIIECTBEHHO  MOJIE3HOM,
y4eOHOMCCIIEI0BATENbCKOM, TBOPUECKON M JIPYTMX BHJAX NEATEIbHOCTH, TOTOBHOCTH K
pa3HOO00pa3HON COBMECTHOM AESITENbHOCTU MPHU BBIMOJIHEHWN Y4€OHBIX, TO3HABATEIbHBIX
3a/a4, BBIMOJHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3/JaHWU YYEOHBIX MPOEKTOB,



CTPEMJICHHSI K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B TPOIECCe ATOM ydeOHOUH
NEeATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEICHHUE W MOCTYIIKM CBOMX TOBApHILEH C
NO3UIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4YETOM OCO3HAHMS IOCIIEACTBUM
HOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHNSA'

MUPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE W XUMHUYECKOH pEaKlHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE OCHOBY ISt
INOHMMaHUsl CYUIHOCTM HAay4YHOM KapTUHBI MHUpA, MPEACTABICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI, B3AaUMOCBS3AX YEJIIOBEKA C MPUPOJHON Cpenow, o
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[T03HABATEJIbHBIE MOTHBBI, HAIIPABJIECHHbIE HA MOJYyYEHNE HOBBIX 3HAHUU IO XWMUH,
HEO0OXOAMMBIE i1 OOBSICHEHUsI HAOJIOIa€MbIX MPOLIECCOB U SIBJICHUM, ITO3HABATEIBHOM,
MH(POPMALIMOHHON U YUTATENbCKOM KYJIbTYPbl, B TOM UYHCJIE HaBBIKOB CaMOCTOSITENIbHOM
paboThl ¢ y4ueOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEpPaTypOl, JOCTYIHBIMU TEXHUYECKUMU
cpencTBaMu MH(POPMALIMOHHBIX TEXHOJIOTU;

MHTEpEC K O0YYEHHUIO U TTO3HAHUIO, JTH0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh
K caMOOOpa30BaHUIO, MMPOEKTHOM M MCCIIEI0BATENbCKON JEATENIbHOCTH, K OCO3HAHHOMY
BbIOOpPY HANPABICHHOCTH U YPOBHS 00y4€HHUS B JaJIbHENIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE LEHHOCTH >XW3HH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY 3[0pPOBBIO,
YCTaHOBKH Ha 3/I0pPOBbIA 00pa3 >KW3HHU, OCO3HAHHUE IMOCIEICTBUA M HENPUSATUE BPEIHBIX
npuBblYeK  (YNOTpeOJIEHUS  alKOroJisi, HApKOTUKOB, KYypeHHUs), HEOOXOIUMOCTH
co0roieHNs MTpaBuIl 0€30aCHOCTH MpU 00paIlleHUU C XUMUYECKUMU BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpPEC K MPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuil W TpyAa pazIuyHOro poja,
yBaXEHUE K TPyAYy M pe3yjpTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHUCJIE HA OCHOBE
OPUMEHEHUSI NPEIMETHBIX 3HAaHUM MO XUMHUHU, OCO3HAHHBIA BBHIOOP MHAMBHIYaJbHOU
TPAEKTOPUM MPOJOJDKEHUs O0Opa3oBaHMUsI € YYETOM JMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEW, YCHEIIHON
npo(eCCUOHATBPHON JIEATENbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHM, TOTOBHOCTb
aJIanTHPOBATHCA B MPO(decCHOHANBHOM cpene;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LIEeIeCO00pa3HOEe OTHOIIEHHE K MPUPOJE KAK MCTOUYHMKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS, NMOHMMAaHUE LEHHOCTH 3JI0pOBOrO0 M 0OE€30MacCHOr0
oOpa3a JKHM3HM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOACHMSI TMpaBUi OE30MaCHOTO
NOBEACHUS MpU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYalUIX, YIPOKAIOIIUX 30POBBIO U
JKHU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTyYaeMble MPU U3YUYEHUU XUMUU, JIJIS PELICHUS
3a7a4, CBSI3aHHBIX C OKPYXAKOWIEW NPUPOJAHOM CpEOoH, I TMOBBIIMIEHUS YPOBHS
HKOJIOTMYECKOI KYJIbTYphl, OCO3HAHHS TJI00aNIbHOIO XapaKTepa 3KOJOTHYECKUX MpoOieM



Y IIyTE€W UX PEUIEHUS TOCPEACTBOM METOJI0OB XUMHUH, SKOJIOTUYECKOTO MBIIIIJICHUS, YMEHUS
PYKOBOJCTBOBATHCSI UM B ITIO3HABATEIbHOM, KOMMYHHKATUBHOW U COMAIIBHON ITPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMEeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYUMBIE JIJI1 (hOPMUPOBAHUS
MHUPOBO33pEHHUsI OOIIEHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIIUII, TUMOTe3a, (akT,
CUCTE€Ma, TMPOLECC, AKCIEPUMEHT U JPYroe.), KOTOPhIE HUCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX YYEOHBIX NIpEAMETaX W IMO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB
dbopMupoBaTh MpEACTABICHUE O IETOCTHOM HAy4YHOW KapTHHE MHUpPA, U YHUBEPCAIbHBIC
ydeOHbIe JIeMCTBUS (IMO3HABATE/IbHbIC, KOMMYHUKATHUBHBIC, PETYJATHUBHBIE), KOTOpHIC
obOecreunBarOT (OPMHPOBAHUE TOTOBHOCTH K CAaMOCTOSATEIHLHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YIeOHOM NESITEITHOCTH.

ITo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

Ba3oBble Jiornyeckue 1eicTBHA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS MPU OCBOCHUW 3HAHUWM:
pacKpbIBaTh CMBIC XUMHUYECKUX MOHATUM (BBIACIAT, HMX XapaKTepHbIC IPU3HAKU,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TOHATHSMHU), HCIOJIB30BAaTh MOHATHUS ISt
0OBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUH, BBIOMpPATh OCHOBAHUS WU KPHUTCPHUH IS
KIaccu(pUKAIMd XHMHYECKUX BEIIECTB W XHMHUYCCKHUX pEaKIHi, YCTaHaBIUBAaTh
NPUYUMHHO-CJICJICTBEHHBIC CBSI3M MEXAYy OOBEKTaMH HW3yUYCHHS, CTPOUTH JIOTUYECKHUE
paccyxieHus (MHAYKTUBHbIC, JEAyKTUBHBIC, IO aHaJOTWMU), JejaTh BBIBOJABI U
3aKJIFOYCHUS;

YMEHHME TIPUMEHSTh B IMpollecCe IO3HAHMS TOHATHA  (NPEIMETHbICE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIOJb3yEeMble B XHMHUH,
peoOpa3oBbIBaTh IMIUPOKO MPUMEHSIEMbIE B XHUMHUU MOJCIbHBIE MPEACTABICHUS —
XUMUYECKUHN 3HAK (CUMBOJI 2JIEMEHTA), XUMHUYeckas (opMylia U YpaBHEHUE XUMUYECKOU
peakiuyu — MpU pelIeHUH y4yeOHO-TO3HABATENbHBIX 3a7a4, C YUYETOM ITHUX MOJEIbHBIX
MPEJICTABJICHUN BBISIBIIATh W XapPAKTEPU30BATH CYIIECTBEHHBIE NPU3HAKA HM3YYaEMBbIX
00BEKTOB — XHMHUYCCKHX BEIIECTB W XHUMHUYECKUX pEaKIui, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, TPUUYUHHO-CIEACTBEHHBIC CBSA3M W TMPOTUBOPEUHUS B H3YYAEMbIX
rpoleccax u sIBICHUSX.

ba3oBble ncciaenoBarejabCKue J1eCTBHUSA.

YMEHHUE HMCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS,
a TaKXe B Ka4eCTBE OCHOBBI JJIT (DOPMHUPOBAHUS THIOTE3bI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHHEe OIbITa MO IUJIAHUPOBAHMWIO, OpraHU3allid MW MPOBEICHUIO
VYCHHYECKUX YKCIEPUMEHTOB, YMEHUE HAOJIOATh 32 XOJO0M IPOIlecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €T0 Pe3yibTaT, (HOPMYIUPOBATH OOOOIIEHUS 1 BBIBOJBI O pe3yJbTaTaM
MPOBEAEHHOTO OMBITA, UCCIIEAOBAHHUS, COCTABIISITH OTUET O MPOJICIAaHHON paboTe.

PabGora ¢ undpopmaumeii:

yMEHUE BBIOMpPaTh, AaHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PAZTUUHBIX
BUOB © (OpPM TIPEACTABICHHS, IMOJIyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAy4YHO-
MOMyJIsipHAsl JIUTEpaTypa XUMUYECKOTO COJEpXKaHUs, CIPaBOYHBIE TMOCOOUS, PECYypChI
NHuTtepHeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO HH(OPMAIIUIO;



YMEHHE MPHUMEHSTh pa3inyHble METOAbl W 3ampochl MpH TOHCKE U OTOOpe
nH(GOpPMAaLlMU U COOTBETCTBYIOUINX JAaHHBIX, HEOOXOIUMBIX JJISl BHIMOJIHEHUS YY€OHBIX U
MO3HABATENIbHBIX 3aJad OMNpeNeIEHHOr0 TuMa, MNpuoOpeTeHue OomnbiTa B 00JIacTU
UCIOJIb30BaHUSI MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIaJCHUE KYJIbTYpPOU
AKTUBHOTO MCHOJB30BAHMS PA3MUYHBIX MMOUCKOBBIX CHUCTEM, CAMOCTOSTEIHLHO BBIOMPATh
ONTHUMaJbHYI0 (OopMy TMpeAcTaBiIeHUS HHPOPMAIMU M WUTIOCTPUPOBATH pelIacMble
3aJa4l HECJOXKHBIMU CXEMaMHM, AuarpaMMmamu, ApyrumMu (opmamu rpadukd U UX
KOMOHMHAIIUSIMU,

yYMEHHUE KCI0Nb30BaTh U aHAIU3UPOBATh B Mpolecce yueOHON U MCCleI0BaTEIbCKON
JESTeNbHOCT WH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3AWUCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH IPUPOJHON CPEIBI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe NeiCTBHSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XOA€ Auanora U (WiaM) IHUCKYCCUU) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEIIOKEHHON 33/1a4H;

YMEHHS MPEACTABIATh MOJYYEHHBIE PE3YyJIbTATHI IO3HABATEIBHOW JESATEIBHOCTH B
YCTHBIX M IHMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUI0 pEe3yJIbTaTOB BBINOJIHEHUS
XUMHUYECKOTO 3KclepuMeHTa (J1abopaTOpHOrO OIbITa, JIabopaTOpHOW paboThl 11O
HCCJIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHUsI  y4eOHOTO  COTPYJIHHYECTBA CO  CBEPCTHHUKAMU B  COBMECTHOM
II03HABATEIIbHOW W HCCIIEIOBATENILCKOM JEATENBHOCTH IPU PENIEHWH BO3HUKAIOIINX
npobsieM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB M COIJIACOBaHMS MO3ULUN (00CYKIeHMUS,
OOMEH MHEHUSMH, «MO3TOBBIE IUTYpPMbD», KOOPAMHALMS COBMECTHBIX JIEWCTBHUH,
onpeaereHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBITOJHEHHOW pabOThI U IpyTHUE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITEJIbHO  ONPENENSATh UENM  JEATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJMPOBATh M TMpPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BBIOMpAaTh HamOosiee A EKTUBHBIE CMOCOOBI pEIICHUs Y4YEOHBIX U
MO3HABATENIbHBIX  3a/a4,  CaMOCTOATENBHO  COCTABJIATh WA  KOPPEKTUPOBATH
MPEVIOKEHHBIM aJNrOPUTM JEWCTBUM NPU BBINOJHEHUM 33JaHUNA C YYETOM IOIYYEHHS
HOBBIX 3HaHUN 00 wu3ydyaeMblX OOBEKTaX — BEIIECTBAX W peakUusiX, OLEHUBATh
COOTBETCTBUE ITOJIy4YEHHOTO pE3yJibTaTa 3asBJICHHOM LEIW, YMEHHE HCIOJIb30BaTh WU
aHAJIU3UPOBATh KOHTEKCTBHI, PEUIAraeMbI€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENIBHOTO COIEpPKaHUSA,
YCTaHOBJICHHOTO JIaHHOHW (enepalibHON pabodeil mporpaMMoi, BBIACISIIOT: OCBOCHHBIC
oOy4arolMMUCSl HAayYHbI€ 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUH, crielu(uuecKue s
npeaMeTHON o0nacTh «XUMUS», BUIbI AEATEILHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHMS, €TI0
UHTEPIpETAlry, NPeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3JIMYHBIX YYE€OHBIX M HOBBIX
CUTyalUsX.

K xoniy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:



PacKpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKHUX MOHATUI: aTOM, MOJIEKYJA, XUMUYECKUI
AJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpOAHAs U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCUTEJbHAs aTOMHAsi U MOJIEKYJIsIpHAs Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas MJOJISI XUMHUYECKOIrO
AJieMEeHTa B COCAMHEHUH, MOJIIPHBIM OO0BEM, OKCHJ, KUCIOTAa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCJIEHHUS, XUMUYECKas peakuus,
KJacCupUKalns PEaKuil: Peakiuu COCAUHEHUS, PEaKIUU PA3JI0KECHUS, PEaKIUuu
3aMeIIeHUs], PeaKui 0OMeHa, 9K30- U SHJIOTEPMHUUECKUE PEaKIUU, TeTIOBON A deKT
peaKkiMu, AIpo aToMma, dJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTAlb, PAIUYyC aTOMa,
XUMHUYECKasl CBSI3b, NOJIAPHAs U HEMOJISIPHAs KOBAJIEHTHAs CBSI3b, MOHHAS CBS3b, UOH,
KAaTHOH, aHHWOH, PAacTBOp, MaccoBas J0Jsl BelecTBa (IIPOLIEHTHAs] KOHLIEHTpauus) B
pacTBopE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX MOHATUHA W NPUMEHATH 3TH
MOHSTHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBieHUs (OpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIpE/EATh BAJECHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHMSX, CTEIECHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COEIUHEHMSX, NPUHAAJIC)KHOCTh BELIECTB K
ONpefeNéHHOMY KJIacCy COEIMHEHHH 1o ¢GopMysnaM, BHJA XUMHUYECKOM CBS3U
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHUUYECKUX COCANHEHUSX;

packpeiBath cMbIch [lepunoanueckoro 3akona [[. . MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMaHUE NEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKUX JJEMEHTOB OT HX
noJioxkeHus: B Ilepuoamyeckodl cuCTEME, 3aKOHOB COXPAHEHUs MacChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHUs, 3aKOHa ABOTraapo;

ONMMCHIBATHL U XapakTepu3oBaTh TaOmuuHyro (opmy Ilepuogmueckoil cHUCTEMbI
XUMHUYECKUX 3JIEMEHTOB: Pa3ivyaTh MOHATUS «TJaBHasg noArpynmna (A-rpymnma)» u
«mmobounas mnoarpynmna (b-rpymma)», manbie W OoJbIIME TMEPUOMABI, COOTHOCUTH
0003HaueHHUs1, KOTopble umerorcs: B Tabmuie «llepuonnyeckas cucremMa XMMHUECKUX
anemeHToB . . MenneneeBa» ¢ 4YMCIOBBIMHA XapAKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apsija sapa, oOllee YHCIO BJIEKTPOHOB U
pacnpeziesieHre UX MO0 IEKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUUECKHE IEMEHThI, HEOPraHUUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YMCIY U COCTaBY YYacTBYIOIIMX B pPEAKLUU BELIECTB, MO TEIMJIOBOMY
sdexry);

XapaKTepru30BaTh (OMUCHIBAThH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, MOJTBEp)KJas OINHUCAHUE MpUMEPAMU  MOJICKYJSIPHBIX  YpaBHEHHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX KayECTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX NPEBPALLECHUN B PA3IMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTI0 XUMHYECKOI0 3JIeMEHTa 1o (HopMyJie COeAMHEHUS, MacCOBYIO JIOJII0 BELIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLUY;



IIPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAJINU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHUCTEMATH3aINI0, KIACCU(UKALINIO, BbISIBJICHHE MPUYUHHO-
CIICICTBEHHBIX CBSI3€H — JUI M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLUM,
€CTECTBEHHO-HAYYHbIE ~ METOJbl  IO3HAaHUS  —  HaONIOJEHUE,  H3MEPEHHUE,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN);
CIeI0BaTh MpPaBWIaM MOJb30BAHUS XUMHUYECKON TMOCYJ0ll U Ja00paTOpHBIM
o0opy/noBaHuEM, a TakXKe MpaBUIaM OOpAaIEHUS C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLUSAMU I10 BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMHUYECKHUX ONBITOB I10 MOJIYYEHUIO
U cOOMpaHMIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHCIOpPOJA), NPUTOTOBJICHUIO
pPacTBOPOB C ONMPEAECTEHHON MACCOBOM J0JIEN PACTBOPEHHOIO BEMIECTBA, INIAHUPOBATH
Y MPOBOAUTH XUMHUYECKUE DKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEIOYEU U
KHCIIOT C TIOMOIIbIO HHIUKATOPOB (JIakMyC, PeHOI(PTaIenH, METUIIOPAHXK U APYyTHE).
K koH1y o0ydenus B 9 kjiacce mpeaMETHbIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHM:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSTHI: XUMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIICHUS, XUMHUYECKasl peaklus,
XUMHUYECKas CBs3b, TEIUIOBOM 3(PQEKT peakuuu, MOjb, MOJSIPHbII 00BEM, pacTBOp,
AJIEKTPOJIUTBI, HEJEKTPOJIUTHI, dJIEKTPOJIUTUYECKAS TUCCOLMALNS, PEAKIINA HOHHOTO
oOMEHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpAaTHUMBbIE
peaKuun, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTaHOBJIEHUE, aJJIOTPOIUs, aM(OTEPHOCTb, XUMHUYECKas CBA3b
(koBaJIeHTHAsi, WOHHAsA, METAJUIMYECKas), KpHUCTAJUIMYECKas pemérka, KOppOo3Hs
METAJUIOB, CIUIABBI, CKOPOCTh XWMHMUYECKOM pEaKUuu, TMPEeIebHO JOIyCTUMAas
koHueHTpanus [[JIK BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSTHH W MPUMEHSTh 3TH
NOHATHUS IPH ONMCAHUU BEIIECTB U UX MPEBPAILLECHUN;
UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY ISl COCTaBJICHHS (OpPMYJ BEIIECTB MU
YPaBHEHUN XUMUYECKUX PEAKLUM;
ONpEeNeNsaTh BaJEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX Pa3jJU4YHOrO0 COCTaBa, NPHHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEIUHEHHH Mo QopmyiaMm, BUJI XMMHUYECKOH CBS3U (KOBaJIGHTHAs, MOHHas,
METAJNINYECKasl) B HEOPraHMYECKUX COCAMHEHUSX, 3aps HOHA II0 XWMHYECKOU
dopmyre, xapakTep cpellbl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COCIUHEHUM, THI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;
packpbiBaTh cMbICH [leprnoanueckoro 3akona J[. 1. MeHneneeBa u 1eMOHCTPUPOBATH
€ro NOHMMaHHUE: OMHUCHIBaTh U XapaKTepu3oBaTh TabauuHyto Gopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHMX OHJIEMEHTOB: pa3jinyaTh MNOHATHS «rJ1aBHas mnoarpynma (A-
rpynna)» u «mnodounas mnoarpynna (b-rpynma)», Mambie U OoOJibIIME TEPHOBI,
COOTHOCUTh O00O3HAUEHHUS, KOTOpblE HMEIOTCA B TNEPUOAUYECKON Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sapa, oOliee Yucio 3JIEKTPOHOB U paclpeAesieHUE UX M0 IEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB JIIEMEHTOB M HUX



COEIMHEHUI B MpeJenax MaJbIX MEPUOIOB U TJIABHBIX MOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMUUECKHUE JIEMEHThI, HEOPIrAaHUYECKUE BEILIECTBA, XUMUUYECKHE
peakuuu (IO YUCIY U COCTaBY YYacTBYIOIIMX B pPEAKLMUU BELIECTB, MO TEIMJIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENEHEW OKUCIEHNUS XUMUUECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMHCHIBATh) OOIME M CHeHUu(pUIECKUE XUMUYECKHE CBONCTBA
MIPOCTBIX U CJIOXHBIX BEILIECTB, MOITBEPXKAAs ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHMI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

COCTABJISITh YPABHEHUS DJIEKTPOJIUTUYECKON TUCCOMALMU KUCIIOT, IIEI0YEN U COJIEH,
MIOJIHBIE Y COKpPAUIEHHBIE YPAaBHEHUS PEAaKIMil HOHHOTO OOMEHa, YpaBHEHHS PEaKLUid,
MOATBEP)KIAOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY BEUIECTBAMU
Pa3IMYHBIX KIJIACCOB;

PacCKphIBaTh CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUNA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHMS, BO3MOKHOCTHU
MPOTEKaHUSI XUMUYECKUX MPEBPALICHUI B PA3JIMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JOJII0 XUMHYECKOI'0 3JIEMEHTa 110 (hopMyJie COEAMHEHUS, MacCOBYIO JI0JII0 BELIECTBA B
pacTBOpE, MMPOBOJIUTDH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coONoaTh MpaBuia MOJb30BAHUS XMMHUYECKOM TOCYJO0M H  JaOOpaTOPHBIM
000pyZI0OBaHMEM, a TaKKe MpaBWIa OOpAILEHHUsS C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKUUSAMU T10 BBIIIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB 10 MOTYYEHHIO
U COOMpaHUI0 ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIIMH, MMOATBEPKIAIOIINE KAUYECTBEHHBII COCTAB PAa3JIMYHbBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOpHI-, OpomMuA-, MOIUI-, KapOoHaT-, ¢ocdart-,
CWJIMKAT-, Cyib(ar-, THAPOKCUI-UOHBI, KATHUOHbl AMMOHHS M HOHBI H3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;
IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IIEeHNEe, CHCTEeMAaTH3allI0, BbBISBICHUE MNPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — ISl M3YYEHHsI CBOMCTB BELIECTB M XMMHMYECKHUX PEAKIUM, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWA — HaOJMIOJeHHe, U3MEpPEeHUe, MOJEIMPOBAHNUE,
AKCIIEPUMEHT (PEanbHbIl U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnuecTBo yacos
Ne HaumeHoBaHme pa3/iesioB U TeM NPOTrPaAMMBbI K 1T JUIEKTPOHHbIE (LHPPOBHIC)
n/n pas porp Bcero OHTp paKT o0pa3oBaTe/ibHbIE PeCypchl
padoTrel  padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI
Xumusi — BaXkHast 00JIaCTh €CTECTBO3HAHUS U MTPAKTUUYECKOMN JEATEIbHOCTH bubnunoreka [JOK
1.1 5 2 _
YyeJnoBeKa https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2 BemectBa 1 XMUMHYECKUE pEaKIUU 15 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
bu6mmoreka [IOK
2.1 Boznyx. Kucnopon. [Tousitue 06 okcunax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 Bonopon.Ilonsitue o KucioTax u comusx 8 1 https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
2.3 Bopna. PactBopsl. [TonsiTHe 06 ocHOBaHMSAX 5 1 1 https://m.edsoo.ru/7f41837¢
. bu6mmorexa [IOK
2.4 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEAMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznea 3. [lepuoanyeckuii 3akon u Ilepuoguyeckasi cucreMa XMMHYECKHX 3JIEMEHTOB
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

. . MenaeneeBa. CTpoeHne aToMOB. XMMHY€CKasl CBA3b.

31 [Tepnoamueckuii 3akon u [lepuoanueckas cuctema XUMHIECKUX 351eMeHToB /1. 1. 7 bubnmoreka [JOK
' MenneneeBa. Ctpoenue atroma https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
3.2 Xumnueckas cBA3b. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 8 1 https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa LIOK
P p https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KVIACC

KoanyecTBo 4acoB

Ne
n/n . HaumeHoBaHHWe pa3JesiOB U TeM NPOrPaMMBbI Kourp Ipaxt UIEKTPOHHbIE (HPPOBHIC)
Bcero padorsl  00pa3oBaTesIbHbIE PECYPChI
padoThbI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
11 [ToBTOpeHUe 1 yroyOieHne 3HaHW OCHOBHBIX Pa3/IelioB Kypca 8 kiacca 5 1 buGmuorexa LIOK
' https://m.edso0.ru/7f41a636
1.2 OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHUECKHUX PEAKIIH 4 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
1.3 DJIEKTPOIMTHYECKAS AUCCOIMALINSA. XUMHUYECKUE PEAKIIMU B PaCTBOpax 8 1 1 https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTa/JILI M X CO€IHHEHUS
2.1 OO01as xapakTepucThKa XuMu4eckux 31eMeHToB VIIA-rpynmnsl. ["anorenst 4 1 bubmiorexa LIOK
' ) https://m.edsoo.ru/7f41a636
OO11ast xapakTepUCTHKA XUMHUECKUX 31eMeHTOB VIA-rpynnbl. Cepa u eé bubnuoreka [IOK
2.2 6 _
COeTUHEHUS https://m.edsoo.ru/7f41a636
23 OO11ast XapakTepUCTHUKA XUMHUECKUX 3JIeMeHTOB VA-rpymiibl. A30T, 7 1 bubnnoreka [JOK
' dbocdop U UxX CoOeTMHEHUS https://m.edsoo.ru/7f41a636
OO6mras xapakTepucTuka XUMHUECKUX 3eMeHTOB |V A-rpynmel. Yriepona u bubnmnoreka [JOK
2.4 . 8 1 2 _
KPEMHUI U UX COCIUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3nen 3. MeTasuibl M UX COeIMHEHUS
. bu6mmoreka [JOK
3.1 Obmpme croidcTBa METAIOB 4 https://m.edso00.ru/7f41a636
. bu6mmorexa [IOK
3.2 BaxHel1me Metamisl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyzkaonias cpeaa
4.1 BemecTBa 1 Matepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa HOK

https://m.edsoo0.ru/7f41a636
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Nroro no pazaeny

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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IHHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KoaunuecTBO 4acoB JlaTa
n/n  Tema ypoka Beero Kontp Ipakr mydyenuss JOP
padoTrsl  padoThI
bubmuorexa [JOK
1 [Ipenmer xumuun. Ponp XuMuM B KU3HU YelIOBEKA. Tela U BEHIECTBA 1 04.09 https://m.edsoo.ru/f0d210¢
bubmuorexa [JOK
2 IlousTie 0 MeTOAaX IMO3HAHUS B XUMHU 1 05.09 hitps://m.edsoo.ru/ff0d227e
[Tpaktudeckas padora Ne 1 «IIpaBuiia paboThI B 1aOOpaTOPUH H bubnunoreka [JOK
3 .. 1 11.09 :
npuéMbl 00paleHus ¢ 1ab0PaTOPHBIM 00OPYIOBAHUEM https://m.edsoo.ru/ff0d23dc
. bubmuorexa [JOK
4 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei 1 12.09 https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora Ne 2 «Pasnenenue cmeceit (Ha mpumepe bubnunoreka [JOK
5 . 1 18.09
OYMCTKHU TTOBAPCHHOM COJIM )» https://m.edsoo.ru/ff0d28c8
bu6nmoreka [JOK
6 ATOMBI M MOJICKY b1 1 19.09 https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
7 XUMUYEeCKUE dNIEMEHTHI. 3HAKH (CUMBOJIbI) XUMHUECKUX IJIEMEHTOB 1 25.09 https://m.edsoo.ru/ff0d2bes
bu6nmoreka [JOK
8 IIpocTeie u cnoXHBIE BEIECTBA 1 26.09 https://m.edsoo.ru/ff0d2a6e
bu6nmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 02.10 https://m.edsoo. ru/ffod2d50
3aK0H OCTOSIHCTBA COCTaBa BeIIeCTB. XUMHUYecKas (popmyia. bubnmnoreka [JOK
10 1 03.10 _
BaneHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHasi Mmacca. OTHOCUTENbHASI MOJIEKYJISIpHAS 1 09.10 bubnmnoreka [JOK
Mmacca ' https://m.edsoo.ru/ff0d323c
bu6mmorexa [IOK
12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B COCINHEHUN 1 10.10 https://m.edsoo.ru/f0d350¢
bubmuorexa [JOK
13 KonunuecTtBo BeniectBa. Moib. Momnsipaast macca 1 16.10 https://m.edsoo.ru/ffod5230
bu6mmoreka [IOK
14 Du3nYeCcKre U XUMAYECKUE ABIEHUA. XUMUYECKasl peaKkus 1 17.10 https.//m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIoBHS MPOTEKAHUS XUMHUUECKUX PEAKIUi 1 23.10 bubmiorexa LJOK

https://m.edsoo.ru/ff0d3al6
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bu6mmoreka [IOK

16 3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHNUS 24.10 https://m.edsoo. ru/ffod3bss
17 Brrunciienust KoJIM4ecTBa, MacChl BEIIECTBA 10 YPAaBHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUuecKruX peakuui (COeAMHEHUS, Pa3I0KEeHHUS, bubmmoreka [JOK
3aMEIICHMS, OOMEHa) https://m.edsoo.ru/ff0d3f34
M. B. JIomoHOCOB — yu&HBIH-3HIMKIONEAUCT. O000IIeHNE U bubnuoreka [IOK
19 N :
cucTeMaTtu3anus 3HaHUi https://m.edsoo.ru/ff0d40c4
20 Kontponbnas paborta Nel no teme «BeriecTBa 1 XMMHUECKHE bubnmoreka [JOK
pEaAKLIHM https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmechk razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u bubnuorexa [JOK
npocToe Beniectso. O30H https://m.edsoo.ru/ff0d448e
29 dusnyecKue 1 XMMUUECKHE CBOMCTBA KUCTIOpoAa (peakinu bubnnoreka [JOK
oKkucieHus, ropenue). [lonsarre 06 okcuaax https://m.edsoo.ru/ff0d4614
23 CniocoOslI MoydeHus KUCIopo/ia B 1a0opaToOpuu 1 bubnuorexa [JOK
MIPOMBIIUIEHHOCTH. [IprMeHenne kucaopoaa https://m.edsoo.ru/ff0d497a
24 TenoBoit 3hpekT XuMU4EeCKON peakiiu, MOHITHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, JK30- U SHAOTEPMUUYECKHUX PEaKLUAX https://m.edsoo.ru/ff0d4790
TomnuBo (He(dTh, Yroiab U MeTaH). 3arpsi3HeHHEe BO3/yXa, CIIOCOOBI bubnuoteka [JOK
25 .
€ro MpeAoTBpPALLECHUS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktrueckas padota Ne 3 o reme «Ilomydyenue u cobupanue bubnuoteka [JOK
KHUCJIOPOJA, U3YYEHHE €r0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemMeHT u npoctoe BemecTBo. HaxoxaeHue B mpupoze bubmorexa LIOK
FOPO p B ) a pHpoZ https://m.edsoo.ru/ff0d4ddo
28 dusnyeckue U XUMHIECKHE CBOMCTBA Bogopoaa. [I[pumenenne bubmuorexa [JOK
BOJIOPOJIA https://m.edsoo.ru/ff0d4dd0
29 [TonsaTue o KucIOTaX M CONISAX bubmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI MOTydeHHUs BOAOPO/Ia B TAOOPaTOPHH bubmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
[Ipaktudeckas padora Ne 4 mo Teme «llomyuenue u cobupanue bubnuorexa [JOK
31 N .
BOJIOPOJIa, U3YUYEHHUE ETO CBOVICTB https://m.edsoo.ru/ff0d4f42
. . bubnuorexa [JOK
32 MonsipHblii 00bEM ra3oB. 3akoH ABOTapoO https://m.edsoo.ru/ff0d542¢
33 Boruucnenus 00bEMa, KOJIUYECTBA BEIISCTBA I'a3a 10 €ro bubnmuorexa [JOK

U3BECTHOMY KOJIMUYECTBY BEILIECTBA MWJIH 00BEMY

https://m.edsoo.ru/ff0d55a0
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34 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO PEAKI[MH Ha OCHOBE bubmmoreka [JOK
3aKO0HA 00BEMHBIX OTHOIIICHUH T'a30B https://m.edsoo.ru/ff0d5708
35 Ou3nyecKkue 1 XUMUUECKHE CBONCTBA BOJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubnnoreka [HOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX https://m.e dsogru 105962
37 Bona xak pactBoputens. HachllleHHbIE M HEHACBIILIEHHBIE PACTBOPBI. bubnuoreka [IOK
MaccoBas 107151 BEILIECTBA B pacCTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuueckas padbota Ne 5 o reme «lIpuroroBienue pacTBOpPoOB ¢ bubnmoreka [JOK
onpeAcsIEHHON MacCOBOM 10JIEH PACTBOPEHHOIO BEILIECTBA» https://m.edsoo.ru/ff0d5eba
39 KontponpHas padota Ne2 o reme «Kucnopoa. Bogopoa. Bomay» Egggﬁ%?g;%gﬁﬁfo 46342
40 Oxkcuppl: cocTaB, KiacCU(UKAINsI, HOMCHKIIATypa EH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0d664e
41 [TonyyeHne n XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnuorexa [IOK
aM(}OTEepHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KiaccuduKaIus, HOMCHKIaTypa BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKHE CBOMCTBA OCHOBAaHUM bubmiorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukariusi, HOMEHKIaTypa BH6J_IHOTCK3 HOK
https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XuMHU4YECKHE CBOMCTBA KUCIIOT bubmiorexa LIOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTYyUYEeHHSI, XUMUYECKHE bubnmnoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpakTuueckas pabora Ne 6. Pemienue skcriepuMeHTaIbHBIX 33a4 1O bubnnoreka [JOK
TeMe «OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSTMHEHUN) https://m.edsoo.ru/00ad9b7c
48 I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTraHUYECKUX COECITMHEHUM BH6J,IHOTeKa HOK
https://m.edsoo.ru/00ad9a50
49 O00011IeHYE U CUCTEMATU3AaIis 3HAHUN Egggﬁﬁ:{ﬁ)gﬁ}é% 49ch?
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIacChl bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUI" https://m.edsoo.ru/00ad9ela
51 [lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX 3JIEMEHTOB. bubnuoreka [IOK

ITonsTue o I'pynmnax CXOAHBIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa
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50 [Tepunonnueckuii 3akoH u [lepuonnueckas cuctema XMMUYECKUX 1 bubnmoreka [JOK
sanemenToB /I. 1. Menaeneera https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
53 [lepuozpl, rpymmeL, noArpyEL 1 https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
94 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl 1 https://m.edso0.ru/00ada342
55 CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubnunoreka HOK
ITepuoanueckoii cucremsl [. 1. Menneneena https://m.edsoo.ru/00adaébc
56 XapakTeprucTUKa XUMHYECKOTO 3JIEMEHTA I10 €T0 TOJIOKECHHIO B 1 bubmuorexa [JOK
ITepuonnueckoint cucreme . 1. Menneneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTHUSI HAYKH U 1 bubnnoreka [JOK
npaktuku. J[. 1. MenaeneeB — yu€Hblil, me1aror U rpakJaHuH https://m.edsoo.ru/00ada96e
DIEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX IEMEHTOB/ bubnuorexa [JOK
58 . 1 :
Bcepoccuiickast mpoBepodHas pabota https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumuteckas csk 1 https://m.edsoo.ru/00adac34
60 KoBanenTHast mossipHasi XUMUYeCKasi CBSI3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentHnas HenossipHasi XUMUYECKas CBSI3b 1 bubmmorexa LOK
https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 Crenens okuceHmA 1 https://m.edsoo.ru/00adae28
63 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 brbmiorexa [JOK
https://m.edso0.ru/00adb076
bu6mmorexa [IOK
64 OKuCIUTEN U BOCCTAHOBUTEIU 1 https://m.edso0.ru/00adb076
65 KonTtponbhas padora Ne4 no reme «CtpoeHne aroma. XuMU4ecKas 1 bubnnoreka [JOK
CBSI3bY» https://m.edsoo.ru/00adb486
. . bubnmuorexa [JOK
66 PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3alHs 3HAHHHA 1 https://m.edsoo.ru/00adb33c
. . bubnmoreka [JOK
67 PeseprubIil ypok. O60011IeHIE U CHCTeMaTH3alHsI 3HAHUT 1 https://m.edso0.ru/00ad9ch?
. N bu6mmoreka [IOK
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA 1 https.//m.eds0o.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KVIACC

KoauuecTBO 4acoB

Ne
ara
n/m Tema ypoka A 0P
P Bcero Konrp Hpaxr H3YYeHH S
padoTrel  padoThI
1 [Tepuoanueckuii 3akoH. [lepuonnueckas cucreMa XMMHUYECKUX 1 04.09 bubnmoreka [JOK
anemenToB JI. 1. MenaeneeBa ) https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB bubnuoreka [IOK
2 , 1 05.09 :
MEPBBIX TPEX NEPUOTOB https://m.edso0.ru/00adb6b6
3 Knaccugukaius 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB 1 11.09 bubmorexa LIOK
yp P ] https://m.edsoo.ru/00adb7e2
4 Buanr XMUMHUYECKOU CBSA3HU U TUIILI KPUCTALIMYECKUX PELIETOK 1 12.09 bubmoreka [IOK
p P ' https://m.edsoo.ru/00adbac6
5 KonTponbnas padota Nel no teme «IloBropenue u yriydieHue 3HaHui 1 1 18.09
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca» ’
6 Knaccmbnxaum{ XUMHYECKHUX PEaKIIMH 10 pa3IndHbBIM IpU3HAKaAM 1 19.09 Bubumorexa [IOK
p P p ' https://m.edsoo.ru/00adbch0
v [TonsiTHE O CKOPOCTH XMMHYECKOU peakiuu. IIoHsITHE O TOMOT€HHBIX U 1 25.09 bubnnorexka [JOK
TFETEPOTreHHBIX PEAKIUAX ' https://m.edsoo.ru/00adbe9a
[TonsiTue 0 xumudeckoMm paBHOBecHH. DaKTOPHI, BIUSIONTUE HA
8 CKOpPOCTb XMMHYECKON PEAKIUHU U MOJI0KEHUE XUMUUECKOTO 1 26.09 Eubmorexa IIOK
p p ' https://m.edsoo.ru/00adc28c
paBHOBECHSI
bu6mmorexa [IOK
- 02.10
9 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 https://m.edsoo.ru/00adcade
Teopust anekTponuTHIECKON nuccoruanui. CUIIbHBIE U Clla0bie bu6mmorexa [IOK
10 1 03.10 :
AJIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
. bu6mmorexa [IOK
11 n 09.10
OHHBIC YPaBHCHMUA peakiiii 1 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KMCIIOT M OCHOBAHHMI B CBETE MPEICTABICHUN 00 bubnuorexa [JOK
12 . 1 10.10 _
AJIEKTPOJIUTAYECKON AUCCOLUALINI https://m.edsoo.ru/00add5d8
XuMUYecKue CBOMCTBA COJIeil B CBETE MpeICcTaBIeHH 00 bubnmoreka [JOK
13 . 1 16.10
3IIEKTPOIUTUIECKON AUCCOLUALINUA https://m.edsoo.ru/00add8b2
14 [TonsTre 0 TMIpONIU3E Comeit 1 17.10 bubanorexa [IOK

https://m.edsoo.ru/00add9d4
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bu6mmoreka [IOK

7| 23.1
15 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 3.10 https://m.edsoo.ru/00addd12
bu6mmoreka [IOK
ol. 24.10
16 [TpakTrueckas padota Ne 1. «Pemenne sKkCIepUMEHTAIBHBIX 337129 https://m.edsoo.ru/00addbfa
17 Konrponsnas padora Ne2 1o teme «NeKTPOIUTHYECKAs JUCCOIHALIUS. bubnuoreka [IOK
XHUMHUYECKUE PEAKIIMU B PACTBOPAX)) https://m.edsoo.ru/00addecO
18 OO6m1ast XxapakTepuCTHKa rajJoreHOB. XMMHUYECKHE CBOMCTBA HAa MPUMEPE bubnunoreka HOK
XJiopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KUCI0TA, XUMUYECKHUE CBOMCTBA, MTOIYYEHUE, bubnuorexa [JOK
MIPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpaxTuueckas padora Ne 2 o teme «llomyueHue constHON KUCIOTHI, bubnuoreka [IOK
U3Yy4YECHHE €€ CBOWCTB)» https://m.edsoo.ru/00ade348
Boluucnenus no ypaBHEHUSAM XUMHUYECKUX PEAKLIUMA, €CIIU OJIUH U3 bubnuorexa [JOK
21 _
pEeareHTOB J1aH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 OOm1as xapakrepucTrka 31eMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
23 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl 1 e€ bubnnorexka [JOK
COEAMHEHHI B IpUpoie. XMMUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBoiopoJi, cTpoeHue, GU3NIEeCKrue 1 XMMUYECKHE CBOMCTBA bubmiorexa HOK
p POZ, CTP ’ https://m.eds00.ru/00ade802
o5 Oxcunsl cepol. CepHas KucnoTa, GU3MYECKUE U XUMUYECKIE CBOMCTBA, bubnuoteka [JOK
MIPUMEHEHNE https://m.edsoo.ru/00adea28
XUMUYECKHE peaklnu, JIeXkallie B OCHOBE IPOMBIIIIEHHOTO criocoda
26 MIOJIyYEHUS CEPHOM KUCIIOTBHI. XMMHUUECKOE 3arpsA3HEHNE OKPYKaroIIeH bubmiorexa HOK
) https://m.edsoo.ru/00adec8a
Cpelbl COEIMHEHUSIMU CEePhI
27 Brraucnenme MaccoBOM JOIH BRIXOA ITPOAYKTA PEAKITHH Brbmuotexa [IOK
poayiTa p https://m.edsoo.ru/00adec8a
o8 OO1m1ast xapakTepUCTHKA 31eMEeHTOB VA-rpyninsl. A30T, bubnnorexka [HOK
pacrpocTpaHeHue B pupoie, GU3NIeCKue U XUMHUIECKHE CBOMCTBA https://m.edsoo.ru/00adeea6
AMMuak, ero pu3nYecKue 1 XuMUYECKHE CBONCTBA, MOTYYCHHUE U bubnmoreka [JOK
29 :
[IPUMEHEHUE https://m.edso00.ru/00adf004
[TpakTuueckas padbota Ne 3 mo Teme «[lonyuenne ammuaka, U3ydeHue bubnmoreka [JOK
30 . :
€ro CBOMCTB» https://m.eds00.ru/00adf180
31 A3OTHast KUCJIOTa, e PU3nUecKue U XMMUYEeCKHe CBOMCTBA bubnuoreka [IOK
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Hcmonn3oBaHue HUTPATOB U coJieil aMMOHHS B KQ4ECTBE MHHCPAJIBbHBIX

https://m.edsoo0.ru/00adf306

bubmuorexa [JOK

32 ynoOpeHui. XuMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIEH Cpe bl https://m.eds00.ru/00adf518
COEIMHEHUSIMH a30Ta
33 ®ocdop. Oxeun dochopa (V) u pochopras kucnora, pusnueckue u bubnmoreka [JOK
XUMHUYECKHUE CBOMCTBA, ITOIyYEHUE https://m.edso00.ru/00adf68a
34 Hcnons3oBanue hochaToB B KaueCTBE MUHEPATHHBIX YIOOPECHUH. bubnnoreka [HOK
3arpsi3HeHue NpupoIHOi cpesl pochaTtamu https://m.edsoo.ru/00adfc20
Yrnepon, pacnpocTpaHEeHUE B MPUPOJE, (PU3NUECKHE U XUMUYECKUE bubnnorexa [JOK
35 . .
CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunpl yriaepoaa, ux Gpu3mdeckiue 1 XMMUIeCKHe CBOMCTBA. bubnuorexa [IOK
DKoJIoruyecKue MpoodIIeMbl, CBsI3aHHbIE ¢ OKcHaoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
37 VYrosbHas KUCIOTa U €€ CoNu bubmnorexa LIOK
https://m.edsoo.ru/00ae006¢c
38 [IpaxTnueckas padota Ne 4 o reme "lloayyeHue yriaekuciaoro rasa. bubnuoreka [IOK
KayecTBeHHas peakiiysi Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O bubnmnorexa [JOK
COEMHEHHUSX YIJIepoJia https://m.edsoo.ru/00ae054e
40 KpeMunii v ero coe fuHeHUS Bubumorexa [IOK
P https://m.eds00.ru/00ae080a
a1 ITpakTuyeckas pabora Ne 5. PemieHne sKCriepuMeHTalbHbIX 331a4 110 bubnnorexka [JOK
Teme «BaxkHelmme HeMeTauIbl U UX COEIUHECHUS https://m.edso00.ru/00ae0bf2
KonTponbnas padota Ne3 no teme «BaxHeilne HeMeTaIbl U KX bubnnoreka [JOK
42 _
COCJIMHEHMUSI https://m.edsoo.ru/00ae0e18
OO61as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB.
, bubnmnoreka [JOK
43 Mertannudeckast CBsI3b U METAJUTMUECKasi KPUCTAITNYECKasl pelIéTKa. _
. https://m.eds00.ru/00ae103e
duznyeckre CBONCTBA METAIIOB
44 XUMHYECKHE CBOMCTBA METAUIOB. DIIEKTPOXUMUICCKUN P bubnmnoreka [JOK
HaIpsHKEHUN METaJUIOB https://m.edso00.ru/00ae1156
O6mue ciocoOb! monydeHus metamuioB. CrutaBel. Berauciaenus mo
45 ABHEHUSIM XMMHYECKUX peaKLni, eClii OJUH U3 PEareHTOB COJACPKUT bubmorexa LIOK
yP peakiui, a p Aep https://m.edso00.ru/00ae1156
IPUMECH
46 [TonsiTHE O KOPPO3UM METAJIOB buGmorexa LIOK

https://m.eds00.ru/00ael1278
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bu6mmoreka [IOK

4t IHenoumpie MeTanb! https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCUALI HATPUS U KAJIUS bubmiorexa LHOK
P p https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHbIE METAJIbI — KaJIBIUA U MarHui Eubmorexa LIOK
I https://m.edsoo.ru/00ael15e8
50 Baxueiinme coequHEHNS KaIbLIH bubmiorexa LIOK
A I https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CUCTEMATH3AIMs 3SHAHNUH
52 JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUs Bubmioreka ITOK
A yerp https://m.edso0.ru/00ae1886
53 [TpakTuueckas pad6ora Ne 6 o Teme "JKECTKOCTh BOABI M METO/BI €€ bubnuorexa [JOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
54 AmoMunmii https://m.edsoo.ru/00aelc64
55 AMpoTepHble CBONCTBA OKCHIA U TUIPOKCHIA bubmiorexa LIOK
P A P A https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
57 Oxcupl, ruapokcu sl u conu sxenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUH
59 ITpakTruyeckas pabora Ne 7. PemeHue skcriepuMeHTaIbHbIX 3a7a4 110 bubnnorexka [JOK
TeMe «BakHelme MeTauibl U UX COSTUHEHUS) https://m.edsoo.ru/00ae3de8
BruruncieHus 1o ypaBHEHHUAM XUMHYECKUX PEAKINi, €CIIN OIUH U3
60 €areHTOB aH B il;&,lnce WM COAEPIKUT II pI/IMeI(jI/I BLI‘II/ICJIgHI/I}I Brbmuotexa [IOK
P . A /1ep p ) https://m.edso0.ru/00ae1750
MacCOBOH J0JTM BbIXOJa MPOAYKTa PEaKIuu
61 O0001IeHE U CHCTEMATH3AIM SHAHUH
62 KonTponbnas padota Ne4 mo Teme «BaxHe1ne MeTaIbl U UX
COEIUHEHUS
63 BermtecTBa 1 MaTepuaibl B HOBCEIHEBHOM KU3HHU YEIOBEKA bubmiorexa LIOK
m p A https://m.edso00.ru/00ae3f50
. bubmuoreka [JOK
64 XHUMHYECKOE 3arps3HEHUE OKPYKAIOMIEH CpeIbl

https://m.edso0.ru/00ae4270
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bu6mmoreka [IOK

65 Postb XuMUM B pellICHUH YKOJIOTHUECKUX MPobIeM 1 https://m.eds00.ru/00ae4270

66 PesepBHbIil ypok. O0001ICHIE ¥ CHCTEMaTH3alHsl 3HAHUH 1 Eggs?ﬁr?]?:(;(szgrou/%%eo d0a

67 PesepBHbIil ypok. O0001ICHNE M CHCTeMAaTH3allus 3HAHUH 1 Egggﬁ;ﬁﬁ)gﬁ}é% db33c

68 PezepBHblil ypok. O6001IeHNE U CUCTEMAaTH3AIHS 3HAHU I 1 Eggs?ﬁr?]?:ci%grou/%m 49¢ch?
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