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HOSACHUTEJBbHAS 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepannm.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CPEACTBAMH Y4eOHOTo IpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPeIesieT KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKHU COJCP)KAHUS, PEKOMEHIYEeMYIO0 IOCJe10BaTeIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOTMKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JEeSITeIbHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YJarOIIEerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAayyHOrO MBIIUIEHUS, 3aKJIaJbIBACT OCHOBBI 1IE€JIOCTHOTO
B3TJI51a Ha €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0yYarOIINXCS,

crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B OKOJIOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHelU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckyd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30B0il HayKH XMMHHU Ha ONpeeIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHHE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHSATHH OPTraHUYeCKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XHUMHH c(HOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHM O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpHO OpPraHM30BaHbl 0 MPUHLHUITY IOCJIEIOBATEILHOTO PAa3BUTHUA 3HAHUNA HA OCHOBE
TEOPETUUECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— Y4YEHHS O CTPOCHUH aToMa U XUMUYECKOU CBS3H;



— MPECTABICHUH 00 IEKTPOIUTUIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJIHASL (DYHKIHUU OOBSACHEHUS W IPOTHO3HPOBAHHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NpUPOIbI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3ydueHne xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNM W3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pusuka. 7 Kiaccy.

[Tpu u3yyeHUr XUMUHU NPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHYECKON HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTra COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHH — Ba)KHEHIIHUX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO0 XapakTepa, S3bIka HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU N3YYEHUU BELIECTB U XUMUYECKUX peaKluil, B
(GOpMUPOBAaHMM M DPA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMM B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.

[lpy M3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (popMmHupOBaHUE WMHTEIIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATUIO PEILICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYecKoe MpuoOILIeHne O00ydaromuxcsi K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAAaM  IO3HAHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HooOpa3HOW AESITENbHOCTH, MO3HAHHSA M CaMOINO3HAHMS, KIHOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUISl Pa3INYHbIX BUAOB JIE€ATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU HM3YYEHUU XHUMHUHU, TMPUMEHATh HMX NpPU pElIeHUH MpodieM B
NIOBCEAHEBHOM XU3HU U TPYI0BOM JIEATEILHOCTH,

— (popmupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAaHUM Ui BBIPAOOTKM 3KOJOTHYECKH IeIecO00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
npoduis U HaNpaBIEHHOCTH JlalbHEeHIIero ooyueHusl.

OO61iee yuCio YacoB, OTBEAEHHBIX Ui M3yYEHHUS XMMHHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COILEPKXAHUE OBYYEHUSA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctossHue BemiecTB. llonstue o
METO/ax Mo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CriocoObl pa3/ieieHus: cMeceil.

ATOMBI W MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTble U cioXkHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsL aTOMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MousipHas macca. B3auMocCBs3b KOJIMYECTBA, Macchl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo ¢popMynaM XUMHUUYECKUX COSAMHEHUN.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakiuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBUjIaMHu paboThl B JabopaTopuy W MpuEMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALMs BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHUH, HabIt01eHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuaa meau (1) mpu
HarpeBaHuH, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
XxpomaTtorpadus, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gpu3ndeckue 1 XMMUUYeCKUe CBOMCTBA (peaKkIui TOPEeHus).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklHd, TEePMOXUMHUYECKHE YpaBHEHHS, JK30- U
OHAOTEPMUYECKUE peakUMU. TOIaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT u mpocroe BemiecTBO. HaxoxaeHwe Bojopona B IMPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oay4YeHus. KUCIoThl U comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIICHHbIE PACTBOpbI. PacTBOoprMOCTh BemecTB B Boje. MaccoBas 1oyisl BEHIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcUI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHHMM: HIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. dusznueckne W XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBOWcCTBa cosie. [lomyuenue
coJiei.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OIpeeNieHUue COJep)KaHUs KUCIOpoJa B BO3AyXe, MOJydeHue, cooupaHue,
pacro3HaBaHUE W HM3YUYECHHE CBOMCTB KHUCJIOPOJa, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3y4deHHEe CBOKMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcugaom wmemu (1)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHNE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIOJICHUE M3MEHEHMsI OKPAaCKM WHJMWKATOPOB B PACTBOpaxX KHCIOT M WIEJNIOYEH, M3ydeHUe
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETallaMH,
peakuMii HeWTpaiau3alud, NOJyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakueiime
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKH KJIACCU(DUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsATHEe 0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOTE€Hbl, MHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIE 00pa3yroT aM()OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »saemeHToB J[. .
MenneneeBa. Koporkonepuognas u JuimHHONepuoaHas (opmbl [lepuognueckoit cucteMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHN CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX sznep. HM3oromsl. Onexktponsl. CtpoeHune
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMpl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa IO €ro IOJIOKEHUI0 B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAJIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IEPUOIAM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.



Xumuueckas CBA3b. KoBanentnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipouecchbr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAIOB, B3aHMMOACHUCTBUE THUIAPOKCHIA
[MHKA C pacTBOpamMu KUCIOT W IEJ0ouYel, MPOBEJACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUs, COSTUHEHHS).

Meosicnpeomemmnie ceasu

Peanuzanus MexXpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIACCE OCYILECTBIISECTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHITHS: HAy4YHbIH (akT, THUIIOTE3a, TEOpHs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsj, BEIIECTBO, TeJIO0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpAIbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kalusl, KaJblHUs U WX COCJUHEHHUHW B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHABl XUMUYECKOH CBA3M. THIBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHUCTAIMYECKON PEMIETKH M BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCcCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYIECKUX PEaKIUi MO Pa3IMIHBIM MpH3HAKaM (TI0 YUCITYy U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTe o ckopocTH xumMudeckoi peakuuu. [lonaTne 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTHE O XUMHUYeCKOM paBHOBecHH. DaKTOPhL, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii C UCIOIb30BAaHUEM METO/Ia NIEKTPOHHOTO OanaHca.



Teopust AIEKTPOTUTUYECKON AUCCOIMALUH. DIEKTPOIUTH U HEAIEKTPOJUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3IMYHbIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMeHa, IMOJIHBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBONMCTBA KHUCIOT, OCHOBAHMI M COJIEH B CBETE
NpeJCTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadecTBEeHHbIE peakiuyd Ha HOHBI
[TonsaTHE O rUIpPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEIIAMH KPUCTALUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJIOB M HEMeTauIoB (rpaduTa M anmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACUCTBUS PA3IUYHBIX
(bakToOpoB, UCCIIEOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOIHAINH
KHUCTIOT, IIeJo4Yel U cojeil (BO3MOXKHO HCIIOJIb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS pEeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peakluidl (TOpeHHe, Peakluu pa3jokKeHUs, COCTUHEHUS),
pacno3HaBaHUE HEOPraHWYECKHUX BELIECTB C MOMOULIbI0 KAaYECTBEHHBIX PEAKUUHA Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO6mass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIC
crerieHu okucineHus. CtpoeHue M (pu3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOrE€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTajulaM{, HEeMeTalllaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyu€HHUE,
npuMeHeHue. JleficTBre Xj10pa U XJIOPOBOJIOPOa Ha OpraHU3M YelloBeka. BaxHelmme XJ1opuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mass xapakrepuctuka 3yeMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPONHbIE MOIU(MUKAIUK KUCIOPOJa U Cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYeCKHMe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kilacca KHCIOT M crhenuduueckue). XHUMHUYECKHE peakluu,
JeKallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucinoTel. Ilpumenenue
cepHoi KucinoThl. COJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OObmas xapakrepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHeHHE B TNpupoje, (usmdeckue u
XuMH4Yeckue cBoiictBa. KpyroBopot a3zora B mpupojie. AMMUaK, ero GU3N4ecKue U XMMHUECKHe
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOICTBRa,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHS. A30THas KUCIOTa, €€ MOJy4YEHUE,
bu3MvecKkue W XHMMHYECKHE CBOHCTBa (00mMe Kak TIPEACTaBUTENS Kiacca KHUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH Cpelbl COSIUHEHHUSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amroTpornHbie MOAU(DUKAITUH
docdopa, puzmueckue n xummuieckue cpoiictBa. Oxcup dochopa (V) u dhochopHas kuciora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

Obmas xapakrepuctuka 31aeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMH, PACIIPOCTPAaHEHHE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (U3MYEcKue U XMMUYECKHE CBOWCTBA, NCHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciaora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJy4deHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MeEAWLMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX YIilepoja
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). [IpupoaHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA Ta3, HE(PTH), MPOAYKTH HX TepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KHUpax, Oeskax, YyrieBoJaXx — M HMX pOJIM B JKM3HM YeloBeKa. MarepuanbHOE €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupoje. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxuelue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3l0B HEOPraHWMYECKHX BEIIECTB, CBOWCTB COJSTHON KHMCIOTHI, TPOBEACHNE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BAHUE BHUICOMATEPHAIOB), O3HAKOMIJIEHHE C 0Opa3liaMH XJIOpUAOB (TaJOTreHHIIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUEOMaTepuasoB), HaOMIOleHHEe Tpolecca OOYIJMBaHMS — caxapa IOJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peakluuH Ha cynb(aT-uoH U HaOIIoJIeHue IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAJIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3Y4YEHHE CBOICTB aMMMaka, IpPOBEJIEHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEPHANIOB), U3YyYEHHE MOJENEH KPUCTANIMYECKUX PEHIETOK alMasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAYeCTBEHHBIX PeaklMi Ha KapOoHAT U
CHWJIMKaT-UOHbl W W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLyKIHUEH
CHJIMKATHON TPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a1ad 1o TeMme «Baxkneilmme
HEMETAJJIbl U UX COCIUHEHUSY.

MeTanjibl M MX COeIMHEHUSs

OOmast xapakTepUCTUKA XHWMHUYECKHX JJIEMEHTOB — METAJIOB HA OCHOBAHHUU HX
nosnoxxeHus B [lepuonuueckoit cucreme xumudeckux 3nnemeHToB J[. 1. MenaeneeBa u ctpoeHus



atomoB. CTpoeHune MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psifl HanmpsbDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiicTBa MeTayuioB. OO1IMe crocoObl mosydyeHuss MeTauioB. [loHsATHE 0 KOPPO3HM METAIJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTaUIbL: TTOJIOKEHUE B [leproanueckoi CHCTEME XMMUYECKUX 3JIEMEHTOB [l
N. MenpneneeBa, CTpOCHHE UX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid WM KalblUUW: moJIokKeHue B Ilepuopmyeckon
cucremMe xuMmMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HAaXO0XICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxHeilmue coearHeHUs
KanbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckue U XMMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepmomnueckoid cucreme Xumuueckux i3yeMmeHtoB [J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHUE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C O00pa3llaMM METajlIoB M CIIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXHO MCIIOJIB30BaHHE BHIEOMAaTEPUANIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOM (BO3MOYKHO UCTIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHME CBONCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKene3a B
KHUCIoposie  (BO3MOXKHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKA, xene3a (I1) u xenesa
(1), meau (1), HabaroIEHME U OMKMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblysg (BO3MOXHO HCIIOJNIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUSA U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u maTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOEe HCIOJIb30BAHUE
BEIIECTB M XWMHUYECKHX peakinuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIoIIe cpepl (mpeenabHas A0MyCTUMasi KOHIEHTpalus
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIS1 OT/AEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecCTBeHHO-HAYYHbIC TOHSTHS: HAy4YHbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KiIacCU(UKalUs,  MEePUOJUYHOCTh,  HAONMIOJEHUE,  IKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEPUAIIbI.



®dusmka: MaTepus, aroM, OdJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPalMOaKTUBHOCTh, MOJIEKYJa, ODJIEKTPUYECKHH 3aps], MPOBOJHUKH, MOJIYIPOBOTHHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHUE BEIECTBa, ras,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUINYECKAash pEMIETKAa, CIUIaBbl, (PU3MYECKUE BEIUYMHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, KOCUCTEMa, MHUHEpAIbHBIC YHOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblI€, TOIUTMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHUSI XMMUU B €JUHCTBE YU4EOHOM M BOCIIUTATEIBHOM 1€ TEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM HOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATENbCKONW, TBOPYECKOW U JIPYTMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOWX TOBApPHUIIEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHsl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3AaUMOCBS3AX YEJIOBEKAa C MPUPOIHOMN Cpemoi, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HAlpaBJICHHbIE Ha IOJyYCeHHE HOBBIX 3HAHUHM IO XHMMH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHsI 00yU€HUs B TAJIbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3J0pPOBBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJICHUs] alKOrojsl, HApPKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIIOJCHUS



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

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy U pe3yibTaTaM TPYJIOBOW JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30pOBOr0 M 0e30macHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, IMOJIydaeMble NpPHU H3yYEHUH XUMHH, IS PEIIeHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBIIJIICHUA, YMCHHA PYKOBOACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUI, TMIOTe3a, (HaKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MUpa, U yHHUBEpCalbHblE ydeOHble NEHCTBUS (MO3HABaTeNIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBIIUJICHUSA TIPU OCBOCHHUH 3HaHWUH:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUHM Ul KiacCU(UKALUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYXKIeHUsS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHTHh B MpOIlecce MO3HAHUS MOHATUS (MPEIMETHbIE U METalpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakuuu — TpU pPELlIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CB3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOIO COJIEpP’KaHUs, CIpPaBOYHBbIE I10COOMs, pecypcel HHTepHeTa), KpUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIsl BBITOJHEHHS YUYEOHBIX U MO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
MH(pOpMallMl U WIUTIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECJIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIMSI COBMECTHBIX JAEHCTBHI, ONpeiesieHne KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTaxX —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

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



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00acTH «XUMHsS», BUABI JESITEIbHOCTH MO TOJXYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAas Macca, MaccoBas MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/ENATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHMSIX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHMS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
00o3Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «lleproauueckas cuctemMa XUMHUYECKHX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHe BEIIeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTU3alNI0, KJIACCU(UKAIINIO, BBISIBJICHUE MPHUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH U  J1abOopaTOPHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOW JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyueHus B 9 kJjacce mpeaMETHBIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHUS, XMMHUYECKas peaKuus, XUMHYECKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO J0ImycTUMas
xoHuentpauus [I/IK BemecTsa;

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

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKHX COEJAMHEHHUSX, 3apsj HMOHA IO XHUMHUYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabuuuHyto ¢opmy [leprognueckoi
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB U TJABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBATh) o0OLIMEe U cHeuuduyeckre XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

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

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLuii;

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

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (POpMYyJie COEIMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUECKUX OIBITOB IO MOJIY4YEHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMmHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MNPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMMbl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-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

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
o | e —— 6
' DTIENICHTO PYHIbL. L-epa it e https://m.edsoo.ru/7f41a636
COEZIMHEHUs
| | . oo
: JIEMEHTOB V A-TPYIIITHL. T U UX
byl ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
: JIEMCHTOB - el YT "
. PR poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
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 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax mo3HaHUs B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 bubnuorexa [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<§213I[6JI€HI/I€ cieceﬁ (Ha mpumepe 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BEMIECTBA 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H TOCTOSTHCTBA COCTaBa 1 bubnmuorexa [JOK



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

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTENIbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUAYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHUUKJIONETUCT. O6o6yI;IJeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubnnorexka [JOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u 206npaHHe bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
MHJIUKATOpax https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputesb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
" ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
r
18 rmceasn neoprammiccran. Brmorera LIOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
K 6ota Ne3
50 "Ochomse ciacen neopraiceKix biorera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
IT
1| mamecka snoworton,Towmmie Bumorer LLOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX 31eMeHTOB /[I. 1.

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Menpeneena

53 [Tepwrosl, TPYIIIEI, TOATPYIIIHI bubamorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butmnorexa LOK
55 aToMOB 3J51eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adatbc
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAyKU U NIPAKTUKU. []. bubnnorexa [JOK
W. MenneneeB — yuéHblil, nenaror u https://m.edsoo.ru/00ada96e
Ipa)xJTaHuH
o | oo
B https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
59 HNonHnas xumuyeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast bubnuorexa [IOK
XMUMHYeCKast CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneHs okuCIeHiLs https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK
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peakiuu https://m.edsoo.ru/00adb076
64 OKuUCIUTEIN U BOCCTAHOBUTEIIH 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
55 | Crpoorme anown Tonmrconsn ! BnGmmorexa L1OK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O6001eHue 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PezepHblit ypok. O6o0meHue u 1 bubnnorexa [HOK
CHUCTEMATH3AIUs 3HAHWM https://m.edso0.ru/00ad9cb2
68 PesepBHrlit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHAYeCKHX 3ieMenToB [1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 EBOIZCTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTponbnas pabota Nel mo Teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecH#. DaKTOPHI, BIHUSIOIINE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edso0.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJIBHBIe U cia0ble bubmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3KcnipHMeHTaanmx Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIuy B PacTBOPAX)»
18 OO1m1ast XapaKTepUCTHKA raJIOreHOB. bubnuorexa [IOK
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XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjiopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
[IPUMEHEHUE
IT e 6ota Ne 2 eme
20 «IEI)(E'_I)iTHZH(I:/IKCa:OIJ)'i{If(;r; KI/ICJ‘I:)I:L;[ . Bubmiorexa LIOK
YACHHE COI> ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
B
21 smmscoxnx peasta, con o biGuorera LIOK
PRI, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBoiopo/1, CTpOeHHE,
24 q)nrs)nqefmﬁei xnlimqecm/le Brbmiorexa LIOK
5 https://m.edso00.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (pmnjecmdz " XI/II\IZI/I‘{eCKI/Ie bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

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

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC bubmmorexa LIOK
Pactipoctp PHPOAC, https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE bubmorexa [IOK

’ i https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
IT 0 Ne 3
o | Dot e
yqu 13V https://m.edsoo0.ru/00adf180
€ro CBOMCTB

31 A3oTHas KUCOTa, e€ Pu3muecKue u bubnnorexa [HOK
XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e e
yAo0p ’ . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMU a30Ta
(¢) .0 V

33 (p(())cc((lf)(()) pHaHKIfII:CHJI((I)):: (b(I?IE:HE{e)CII:He u Bubmiorexa LIOK

P ot https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHON cpefbl hocaTamu

https://m.edsoo.ru/00adfc20
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35

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KACIOTa U €€ COJIN

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe IIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bubmuorexa [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas padorta Ne 5.

Pemenne OKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHUS)>

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padorta Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beraucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.eds00.ru/00ae1156
peakiuii, eciii OJIMH U3 PEarcHTOB
COJICPKUT TPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlemouHbIC METAJLIBI bubmmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHne U CUCTEMaTU3AIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
53 IIpakTruyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

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

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skciepuMeHTaIBHBIX bubnnorexa [JOK
3a1a4 1o reMe «Bakneie https://m.edso00.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT IpUMecH. Berauciienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06o001IeHre U CUCTEMaTU3AIIHS
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edso00.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I°. AkimonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemeHue»

Xumus, 8 kitace O.C. IN'abpuensn, U.I'. OctpoymoB

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






