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HHOACHUTEJIbHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOH MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

Pabouas yuebHasi mporpaMma o XMMHH COCTABIIEHA Ha OCHOBE CJIEAYIOUIMX HOPMATHBHO
— IPABOBBIX JOKYMEHTOB!

1. ®enepanpHoro 3akona ot 29.12.2012 r. 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

2. llpukaza MuHucrepctBa oOpa3oBanus W Hayku P® ot 6 oktsa6ps 2009 r. Ne373
"OO0 yTBepkJAEHUM U BBEICHUM B JelcTBUE (enepanbHOro ToCyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa HadalabHOro oOmiero odpa3oBaHusa" (C M3MEHEHUSMU U
JIOTIOTHEHUSIMHU );

3. Ilpukxa3za MunucrepctBa obOpazoBanus ¥ Hayku P® ot 22 mapra 2021 r. Nell5
"O6 yrBepxkaeHuu llopsiaka opraHu3aliii W OCYIIECTBJICHHUS 00pa3oBaTEIbHOM
JESITEIBHOCTH IO OCHOBHBIM 00111€00pa30BaTeIbHBIM IIporpaMMaM - 00pa3oBaTeIbHbIM
porpaMMaM HayalabHOTO OOIIET0, OCHOBHOTO OOIIEro U cpeiHero odmiero oopazopanus"
(C IBMEHEHUSAMHU U JOMOTHEHUSIMHU ),

4. Tlpukaza Munuctepcta npocseiienus Poccuiickoit @eneparuu ot 11.12.2020 Ne 712 "O
BHECEHUHU M3MEHEHUN B HEKOTOpHIEC (elrepalibHble TOCYIapCTBEHHbIE 00pa30BaTEIbHbBIE
CTaHJapThl 00mmero oOpa3oBaHWs 1O BOMPOCaM BOCHUTAaHHUS  OOydarommuxcs'.
(3apeructpupoan 25.12.2020 Ne 61828);

5. TloctanoBnenus ['maBHOrO rocyaapcTBEHHOTO caHuTapHoro Bpaya P® ot 28 ceHTs0ps
2020 1. Ne28 «O06 yrtBepxknenun canutapubix npaBun CII 2.4.3648-20 «CanurtapHo-
AMUJIEMHOJIOTUYECKHE TPEOOBaHMsI K OPraHU3alMsIM BOCIIUTAHUS U 00y4eHUs, OTJbIXa U
037I0POBJIEHUS ACTEN U MOJIOJEKH;

6. Ycraa MAOY «llaran-Mopunckas COLLy;

OcnoBHoli o0pa3zoBatenbHON mporpaMMbl OO0 MAOY «llaran-Mopunckas COLI»;

8. Paboueili mporpaMmbl MO XUMHUM IpeaMmeTHoM iuHuu «lIpocBemienune» 8§-9 kiacchl,

~

Pymsuruc I'.E., ®enpaman O.I°.,

[IporpaMmma 1o XuUMHM [Ja€T MpeACTaBI€HUWE O LeNsIX, OOlIeld cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBAaMU Y4YeOHOro MNpeaMeTa, yCTaHaBIUBAET
00s13aTeNIbHOE TMPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIpOorpaMMbl [0 XMMHUH, ONPEAEISAET KOJIUUECTBEHHBIE
Y KQUECTBEHHBIE XapAKTEPUCTUKHU COACPKAHMSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroMXcs, ONpeeiseT BO3SMOXKHOCTHU MPeAMETa JIJIs peau3alun
TpeOOBaHUI K pe3yabTaTaM OCBOEHHMs OCHOBHOH 0Opa30BaTeNbHOW IMpOrpaMMbl Ha YpPOBHE
OCHOBHOro 0011ero obpa3oBaHusi, a Takke TPeOOBaHUI K pe3yibTaTaM OOY4YEeHHsS XUMHMU Ha



YPOBHE Liesiel U3y4eHHUsl IIpeIMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHOM JESATEIbHOCTH
00yJaromerocsi o OCBOCHHUIO Y4€OHOTO COACPKAHUSL.

3HaHUEe XUMHUH CIY)KUT OCHOBOMW /U1 (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIErocs, ero
IPEeICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBbIE XUMHUEH
IPEICTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 SBOJIIOLMH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHuss TI00aNbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peau3ali BO3MOKHOCTEH JUIsl caMOpa3BUTHSL U OPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, € 00IIel U (yHKITMOHATHHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJarolIuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  y4yeOHOM  JesITEeIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak M B
poeCCHOHAIBHON e TEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3IUIsA]1a HAa €JMHCTBO MPUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO I[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlaHHble HampaBieHUs B OOYYEHHH XMMHUU O00ECHEeuMBAIOTCS CreUu(UKON copepk aHus
y4eOHOro MpeIMeTa, KOTOPbIH SIBIISIETCS IEAArorn4eCcKy aJalTUPOBAaHHBIM OTpakeHHEM 0a30BOM
HAyK! XHMUH Ha ONPEIEIEHHOM 3Tane €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIUMUCS CUCTEMbI NI€PBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMHH.

CrtpykTypa cozaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noxxoja K eé m3ydeHuro. CopepaHHe CKJIAAbIBAETCS U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. OO0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 0 MPUHIUIY IOCJIEAO0BATEIBHOIO Pa3BUTUSl 3HAHWH Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMWY,

— YUYEHHS O CTPOCHUH aToMa U XUMUYECKOH CBSI3H;

— Mpe/CTaBIEHUI 00 MEKTPOIUTHYECKOI TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJIYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIEA0BATEIHHO OT OJJHOTO YPOBHS K IPYTrOMY, BBITOIHSS
(byHKIMU 00BSICHEHUS M TPOrHO3UPOBAHMSI CBOICTB, CTPOCHUS M BOBMOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJTYyYEHUS N3y4aeMbIX BEILECTB.

OcBoeHHe MNpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO TPEACTABIECHUS O
XUMHYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM MpPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydueHne xummun
MPOMCXOIUT C MPUBJICUCHUEM 3HAHU U3 paHee U3YYEeHHBIX y4eOHBIX IpeaMeToB: «OKpyKatomui
Mup», «bronorus. 5—7 knaccel» U «Du3uKa. 7 KIacey.

[Tpu u3yyeHr XUMUU NPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATETLHOCTH YellOBeKa U KaK OJJHOTO



U3 KOMIIOHEHTOB MHUPOBOW KyJbTYphl. 3ajaya ydeOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEUIIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MTO3HAHUS IIPU U3YYEHHUH BEIECTB U XMMHUYECKUX PEaKIIUii, B
dbopMUPOBAaHUM U DPA3BUTHH I[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHUH B Yy4eOHO-
MIO3HABATEILHOM U yueOHO-HCCIIEI0BATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPaBMJI OE€3011aCHOTO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHUHM XUMUU HA YpOBHE OCHOBHOI'O OOIIEro OoOpa3oBaHMsI Ba)XXHOE 3HAUYCHUE
MPUOOPENHN TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOUINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEeHHMS Ha CHCTEMaTH4ecKoe MpuoOIIeHne O00ydJaromuxcs K
CaMOCTOSITEJIbHOM  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIOITIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYalOIIMMHUCA OIbITa
pa3HoOOOpa3HON AeATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢popmupoBanue o0mel GyHKIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YyHclie yYMEHUIN 00OBSACHATD U OLIEHUBAThH ABJICHUS OKPYXKAIOIIET0 MUPA, UCII0NIb3Yys 3HAHUS U OIIBIT,
MOJIyYCHHBIC TIPU U3YyYEHHH XMMUH, NMPHUMEHATh MX NPHU PEIICHUH MPOoOJIeM B MOBCETHEBHOMN
JKU3HU U TPYJIOBOM AESTEIbHOCTH;

— (opmMupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS [IEHHOCTH
XUMHYECKHX 3HAHUH JUIS BBIPAOOTKM SKOJIOTUYECKH IEJIECOO0pa3HOT0 TOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNIPaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO61iee yuCio 4acoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBisieT 136 yacoB: B 8 kacce — 68 yacoB (2 yaca B Hefien0), B 9 kiacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeniecTBa. du3nueckne cBONCTBA BEUIECTB. ATperatHoe coctosiuue Bemects. [lonsTue o meronax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Ccll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10i1s1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Konnuectso Bemecrsa. Moib. MoisipHas Macca. B3anMoCBs3b KOJIMYECTBA, MAaCChI X YUCIIA
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHne GU3NYECKUX (IUIaBIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBICHUI, HAOII0ICHUE U
OINKCaHKE NMPU3HAKOB IMPOTEKAHUSI XUMUYECKUX PeakLuil (pa3iokKeHue caxapa, B3auMoIelCTBHe
CepHON KHUCIIOTBI C XJIOpUJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pa3ieneHus cMecei:
C TIIOMOIIBI0 MarHuTa, (UILTPOBAHUE, BbIMAPUBAHUE, JTUCTHUIALMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
IpoMbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(pUKAIUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenue Boiopoaa B nmpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

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

®usnueckue cBolicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUpOJE M B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupone. 3arps3HeHUE MPHUPOJHBIX BoJd. OxXxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

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

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

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

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIPE/ICNICHUE COJEPKaHUs KUCIOpoaa B BO3JyXe, MOJydeHUEe, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, MOJyuYe€HUE, COOMpAaHWE, PACIIO3HABAHHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEILECTB C Pa3IMYHON PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOpPa3I[0OB HEOPraHMYECKUX BEILIECTB PAa3IMUYHBIX KIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHUE OJJHOTO METAaJIa APYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

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

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepmoamyeckas cucrema xumudeckux odnemeHros [, .
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX siziep. M30Tormbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Ipolecchl OKucieHus
¥ BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepes3 UCIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSITHMA, SBISIOLINXCS
CHUCTEMHBIMU ISl OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, JSJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalMs, KalbLUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABI XUMHUYECKON CBs3M. THMBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKOW PEIIETKN U BUJA XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pEakiui MO pa3lIuYHbIM MpHU3HaKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3((DEKTY, 0 U3MEHEHHIO CTENIEHEH OKMCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXHUMHUIECKHUE YPABHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonaTue o xumMuueckoM paBHOBecHU. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON
PEaKIMH U TTOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiI€HUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOTUTUYECKON AUCCOIUALMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHW3M MCCOLMAIINY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IIpolecca AMCCOLUALUN
KUCIIOT, IIeJI04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakUuil (ropeHue, peakuuu pa3jiokKeHHs, COeAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme XiI0puabl
U MX HaXO0XJIECHUE B IPUPOJIE.

O6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oO1mipe Kak MmpeacTaBuTeNs Kjlacca KUCIOT U crieupuyeckue). XuMHUYEeCKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUH B MPHUPOJAE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCIUHEHUSIMH CEpPbI
(KUCIIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLECHUS.

OObmas xapaktepuctuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpocTpaHeHHe B MpHpojJe, (U3NYECKHe WU
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KUCIIOTa, €€ IOJIy4eHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
doctopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,



bu3MYecKne W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomwp3oBanue QocdaToB B KadecTBe
MHUHEPaAJIbHBIX YI00pCHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (pU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJy4deHHE U NpuMmeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenuaenuss kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneline
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHWE C 00pasllaMy XJIOPUIOB (TaJOre€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POCPOPHBIX yA0OpEHHUIA,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U (pocaT-noH U U3YYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJEMCTBYE KOHLIECHTPUPOBAHHOW a30THON KHCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHUE MOJAETeH KpUCTAUIMYECKUX pemETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAueCTBEHHBIX pPEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBINIJIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO1m1ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUHU UX TIOJIO0KEHHUS
B [lepmonnueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue metamioB. MeTtamindeckas CBs3b M METAUIMYECKAs KPUCTAIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA psJl HanpshkeHud MeramioB. dusmyeckue M XHMMHUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus W Kaiublus. BaxHeilne cOequHEHUs KalbIUs
(oxeun, rugpokcu, cosun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHUE B Ipupoae. Pusznyeckne U XMMUYECKUE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
Ppe3yabTaTOB KOPPO3UHU METAIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUSl OKCHJA KajbllUsi M HATPUS C BOJAOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33714 10
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuili B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arps3HeHHe OKPYXKarollel cpe/sl (MpeaenbHas T0MyCcTUMAash KOHIIEHTPAIHS
BeniecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCyIeCTBISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHITHH, TaK ¥ TIOHATHH, SBIISTFOIITIXCSI
CUCTEMHBIMU JIJISl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUEe, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
W3MEPEHHE, MOJIEIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.



®usnka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHTPOH, HWOH, HYKIWJI, HU30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOpPHbIE MOPOJbL, IOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XUMHUU B €TMHCTBE YU€OHOH M BOCIIUTATEIBHON JCATEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3AIMH 00Y4aIOIINUXCS.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOUCCIIEI0BATEIbCKOM, TBOPUECKONM M JAPYrMX BHJAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOIIM B TMpPOLIECCe ITON y4yeOHOW AesITeNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHIIEH C TIO3UIINU HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33PEHUYECKHE  TNPEACTABICHUS O  BEUIECTBE M  XUMHUYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
MOHWMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MHUPA, PEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MIPHPOJIBI, B3AaUMOCBS3AX YEIOBEKA C MPUPOIAHON CPEeIoi, O pOJIM XUMHH B TIOZHAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHON paboTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoi, AOCTYHMHBIMH TEXHUUECKUMH CpEeACTBaMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIHCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0OpOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPHUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKOrojisi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJIEHHS IpaBHII
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYLy U pe3yibpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOo(ecCHOHANBHONW JESITeIbHOCTH W  Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIECTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOr0 M 0€30MacHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)Ke€ B CUTYyalUAX, YIPOKAIOIIUX 3J0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMHUH, HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUN, TUNOTe3a, (aKT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHHBEpCalbHbIe y4eOHbIE NEHCTBUs (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakluu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HCIOJbh30BaTh MMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHMWSA, a
TakkKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOLICHHS W BBIBOJBI MO pe3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
1 (HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEPATypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
NPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAILIHUIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMTOJTHCHHS YICOHBIX U TIO3HABATEIHHBIX 337124
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OopMy TpeacTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUY MPOMBINUICHHOCTH, CEIILCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYTUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIIBHO BBITOJHCHHS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOPHOTO OMbITA, JAOOPATOPHOW pPaOOTHI MO HCCIEAOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoO0IIMX MHTEPECOB W COTJIacoBaHMs MO3UIUN (0OCykaeHUs, 0OMEH MHEHUSMHU, «MO3TOBBIE
HITYPMBID», KOOPJAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBHUE IMOYYEHHOTO pe3yJbTaTa 3asBICHHON Ie]TM, YMEHUE HCIOIB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



OOyJarOIMMUCST HAay4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUbI ACATCIIBHOCTU II0 IMOJIYYCHHIO HOBOTO 3HAHUA, €TO
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs MAacca, MaccoBas J0JIs XUMHYECKOT0 3JIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAEATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COECJUHEHMSX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuoguueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKUe BELIeCTBA, XUMUUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BbISIBICHHE MPUYMHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH U JTabOpaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K xonmy oOyueHust B 9 kJjacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM ypPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas peaKUus, XUMHUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJIOB, CIUIABBI, CKOPOCTb XUMHYECKOW pEaKIMH, MPEeAebHO JIOIMyCTUMAs
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCIMHEHMSIX, 3apsii HOHAa MO0 XHUMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMMUCHIBATh M XapakTepu3oBaTh TabiauuHyro dGopmy [lepromudeckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IIEPUOINIECKOI TaOIHIIe, C YUCITOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJIEMEHTOB W WX COCIMHEHHUH B
npejenax MajiblX IEPUO0B U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBATh) oOLIMEe M cHeuuduyeckre XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUi,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COETMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU I10 BBIIOJIHEHUIO JAOOPaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYSHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHHE MNPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LM POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pasjen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopoa. [lonsitue 6 bu6nuoreka [IOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonstue o 8 1 bubnuoreka [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka [HOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmorexa [JOK

HEOPraHWYECKUX COCTMHEHUN

Hroro mo pasneny 30

https://m.edsoo.ru/7f41837¢c

Paspnen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
MenaeneeBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 brbmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
Uroro no pazueny 15 bubmmorexa LTOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3znes 1. BemecTBo 1 XUMHMYeCKHEe peaKku
[ToBTrOpenue u yriybiaeHue 3HaHUHA bubmumoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
o | e |,
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
g | e e | L ook
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
UX COEJMHEHUS
el E , Bk
' y PYTIEL poA https://m.eds00.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa [IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoThbI padoThbI pecypchl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunorexa LIOK
JKH3HH 4yesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 ITousTne o MeTo1ax IMO3HAHUS B 1 bu6nmoreka LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bbu6moteka [JOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YwucThIe BEIIECTBA X CMECH. 1 bubnunoreka LIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2
5 «lfazneneicne cﬁef;)ﬁ (}JI\; npumepe 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmmoteka IIOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2d50



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

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmoreka [IOK

10 BajeHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHocHTENbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOIO bubnunoreka LIOK
9JIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nmoreka LIOK
MoansipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECKHE bubnunoreka LIOK
ABICHHS. XUMHYECKast PEaKIIHsI https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBUs IPOTEKAHUS Bbu6moreka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnorexa [JOK
XUMHUYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BoIunciaeHus KOJIUYECTBA, MACChI
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccndukamms XuMudecKkux
18 peaKumgI) (coeHJJI/IHeHI/m bubmmorexa [OK
’ https://m.edso0.ru/ff0d3f34
pa3liokKeHUs1, 3aMEeIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



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

KonTtponsnast padora Nel mo treme

20 «BemecTBa u xuMnueckue bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue U XUMUYECKHE
29 CBOMCTBA KHCJIOpOJia (peakuu bubmmoreka [JOK
okwucienus, roperue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmoTydeH s KUCIopoa B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XMMUIECKOI
€aKI1H, TOHATUE O
24 IT)epM]j)XI/I,1\4I/IquI<0M ypaBHEHUU bubmroreia LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusx
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq;o3nyyl;<a CHocoOBI iro Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBOHCTBY
97 Bonmopon — anemeHT u mpocToe bubmuoreka [JOK

BelecTBo. HaxoxaeHnue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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

duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenue Bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CnocoObI 1oTy4eHus: BOA0poaa B bub6nmmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuueckas padora Ne 4 1o Teme
31 ((§OHWGHHG u I:o6HpaHHe Bubmmorexa IOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTBY
32 MonsipHblii 006EM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0bEMa, KoJIM4eCcTBa
33 BEIIIECTBA ra3a 1o erc; U3BECTHOMY Bubmmorexa IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyeckrue U XUMHUYECKHUeE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue 00 bubmmoteka IIOK
UHIIKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorexa [IOK

pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHune pacTBOPOB €

bub6nmoreka [IOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bub6nmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 i?);};i:lnlfnlzn);iﬁz;ecjchBme u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
4 OCHOBaHHS: COCTaB, bubnuorexa [{OK
KJ1accu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydenue u xumMnyeckue Bbu6moreka [JOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bu6nmorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpemHue): HOMEHKIIaTypa
46 CHOCOéBII) nzi)nyq)eHHﬂ XI/IMI/I‘IZ(I:)KI’/IG bubmmorexa LIOK
y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3aIus bubnuorexa [IOK
3HAHUI https://m.edsoo.ru/00ad9cb2
o
o | s e e
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
I I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 rpyIHmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Tepnoguueckas cucrema bu6nmorexa LIOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/00adab2c
MenneneeBa
53 [Tepuoapl, Tpynmel, MOATPYIIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnorexa [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuotexa [JOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€HBbIH,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mumoteka [JOK
XUMHUYECKHMX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nmoreka [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 https://m.e dséf).ru /00adac34
60 KoBanentnast nonsipuas 1 Bu6mmoteka [JOK
XHUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTEBHO- 1 bubnunoreka LIOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIN 1 buomiorexa LIOK
https://m.edsoo.ru/00adb076
55 | Orpune v Tomemecmmn | 1 Bummorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edso0.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
cucTeMaTH3aIs 3HAaHUI https://m.edso0.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
[lepuoauueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 bubmmoreka [JOK
XUMHYECKHX d1eMeHToB [1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 zBoﬁCTB XEMI/I‘ICCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6nmorexa LIOK
HCOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner XumMu4yeckoii CBSI3U U THIIBI 1 bubnunoreka LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpenue u yrnyoaeHue 1 1
3HAHU OCHOBHBIX Pa3/EeOB
Kypca 8 Kiacca»

Knaccudukanuss XuMuaeckux
6 peaxung 1o II)_IEBJ'II/I‘IHLIM 1 bubmmorexa LOK
https://m.edsoo.ru/00adbcb0
pU3HaAKaM
ITonsaTHE O CKOPOCTH XUMUYECKOHN
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEaKIUIX

3 [ToHsITHE O XUMUYECKOM 1 but6mmoreka [IOK

paBHOBecHu. DaKTOPHI, https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XUMHYSCKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O
paBHOBECUA

9 OKHCIIHTEIIbHO- bubnuorexa [JOK
BOCCTAHOBHTEIIbHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopus PIEKTPOTUTHUECCKON
10 HHCS;HHaHHHPCHHLHHGII bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
cJ1a0bl€ AIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakluii bubmmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT U
OCHOBaHHI B CBETE
12 MpeACTaBICHUIN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
3JICKTPOJIUTUYECKON
JIACCOLIMAIIAN
XuMHUYecKrue CBOMCTBA COJICH B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
JIIEKTPOIUTUIECCKON https://m.edso00.ru/00add8b2
JIUCCOITHAITIN
14 [TonsiTe o ruapoOIU3€E coJien Bubmrorexa LOK
https://m.edsoo.ru/00add9d4
. EzzzzgeHHeIlCHCTeMaTHSaHHH Bu6morexa [IOK
https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. Bumorexa 1IOK
16 «Pemienue 3KCiepuMEHTAIBHBIX

3amau»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «INEKTPOIUTHYECKAS bubmuorexa [IOK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKkuu B pacTBOPAX»

06
18 rasorenon. Xnsmuectue bimorers L1OK
. ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi?ﬁﬁlfqecziZHc?OﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, MPUMCHCHHE
IT 6ota No 2
20 eve dlonycne commoli bimorers L1OK
1 P https://m.edsoo.ru/00ade348
KHUCJIOTHI, U3YUCHHE €€ CBOWCTBY
B
21 e peasi, e oz biorers L1OK
PEAIHH, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepuCTUKa bubmuoreka [IOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLINK
cepsl. Haxoxenue cepsl u eé bubmuoreka [IOK

23 .

COCJIMHEHUH B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C ) )
2 queerie n ximmcere biorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa [OK
25 ¢u3nueckrue 1 XUMHUYECKHE

CBOﬁCTBa, IMPUMCHCHHUEC

https://m.edsoo.ru/00adea28
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XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJIEHHOT'O
croco6a Moyiy4eHus CepHon

bub6nmoreka [IOK

26 KHCJIOTEI. XHMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTUHEHUSIMU CEPBI
97 Breruncnenne MmaccoBor 10U bub6nmoreka [IOK
BBIXO/Ia MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
37eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pUpoIe brbmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYeCcKre U XUMHUYECCKUE
CBOICTBa
AMMHaK, ero Gpu3nvIecKue u
29 XHMUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHuaKa bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3y4YEHUE €r0 CBONCTBY
31 A3oTHas KucioTa, e€ husndeckue bu6nmorexa LIOK
U XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
COJICH aMMOHHS B Ka4ECTBE
32 MHUHEpaJIbHBIX Y100pEHUH. bubnuoreka [IOK
XUMHUECKOE 3arps3HeHUE https://m.edsoo.ru/00adf518
OKPYXKArOIIeH Cpebl
COCIUHECHHUSIMH a30Ta
33 ®ochop. Okcun dhocdopa (V) u bubnmnorexa [JOK

docdopnas kucnota, pusndeckue

https://m.edsoo.ru/00adf68a
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1 XUMHYECKIE CBOMCTBA,
MOJTYYCHHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 yI1oOpeHui. 3arpsi3sHeHue https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 Hpnpf)/:[i[ gnsnlzlec;;e u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJOTUYECKUE bubmroreia LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (1V)
37 VYronpHas KUCIIOTa U €€ COJTU bubmrorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[lonydyeHnne yriekucnoro bubmuoreka [IOK
ra3a. KauectBeHHast peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaUaNBbHBIE TOHATHS 00
39 OpfaHquCKHX BEIIECTBAxX KAk O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edsoo0.ru/00ae0bf2
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3aJ1a4 110 TeMe «BakHeinume
HEMETAJIBI ¥ UX COSIUHEHUI»

KontponsHast padora Ne3 o reme

bubnunorexa LIOK

42 «BaxHneinme HeMeTauIbl U UX https://m.eds0o.ru/00ae0e18
COCUHEHHUS»
OO0m1as XxapakTepucTUKa
XHUMHYECKHX JJIEMEHTOB —
43 MeTaJUIoB. MeTannnueckas CBSI3b bubnunoreka LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuUMHYECKHE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMHUUECKUH psifl Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
HaIpsKEHUN METaJJIOB
O61ure crocoOb! MOTyYeHHUs
MeTaioB. CruiaBel. BerauciaeHnus
45 M0 YpaBHEHUSM XUMHUYECKHX bubmmorexa LIOK
N https://m.edsoo.ru/00ae1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB Bubmmorexa IOK
https://m.edsoo.ru/00ae1278
bubmmoreka IIOK
47 [lenourbre MeTaIb https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U but6mmorekxa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael15e8
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Baxkneiime coeMHeHN

bubnunorexa LIOK

50 KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMaTH3alus
3HAHUM
52 JKEcTkoCTh BOIBI U CIIOCOOEI €6 bub6nmoreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padbora Ne 6 1o
53 Terl)we "}KéCTKOCI”)FB BOJIBI I METOJBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
o Keieso https://m.edsoo.ru/00ae1d86
57 OKcHIbl, THIAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[IpakTuueckas pabora Ne 7.
59 Peienne skcniepuMeHTaIBHBIX bubmuoteka [IOK
3a1ad4 1o reMe «BaxkHeilme https://m.edso0.ru/00ae3de8
METaJUTbl ¥ UX COCTUHEHUS
Berarcienus o ypaBHEHUSIM
50 XUMUYECKHUX PEaKIIUi, €CITN OJTUH but6mmorekxa [IOK

U3 pCarcHToOB IdaH B M30BITKE UJIU
COACPKUT NPUMCCH. Brrunciaenus

https://m.edsoo.ru/00ae1750
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MacCOBOM J0JIM BbIXOJA IPOAYKTA
peakuun

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontpoisbnas padora No4 o teme
62 «Baxxueime MeTamibl 1 uX 1
COETUHEHUS
63 BemecTBa u matepuaisl B 1 bub6nmoreka [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6motreka [JOK
64 . 1
OKpYXKaIOIIeH CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumuu B penieHun 1 bubnnoreka [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE U 1 Bbu6moteka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
cHUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aLNA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe o0miecTBo «M31arenbeTBo
«IIpocsemeHue»
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe oomiecTBo «M31aTesibcTBO

((HpOCBeH_IeHI/Ie»

METOANUYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJISL
3anaynuk no xumu. 8xi. KysHenosa, JIEskun 2022 -128c.
Pa6. rerpanp mo xumun. 8ki. k y4. Pymsutuca, @enpamana 2023 -160c.

Terpaap s nabop. pad. mo xumun. 8ki. k Pyasutucy Muxutiok 2023 -80c.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://chemistry.narod.ru

https://resh.edu.ru/subject/29/8/

https://www.yaklass.ru/p/himija/8-klass

http://him-school.ru






