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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypoOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus
COCTaBJICHA Ha OCHOBE TPeOOBAaHUM K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbLHOM MPOTPaMMBbl OCHOBHOT'O OOIIIET0 00pa30oBaHus, TIPEICTABICHHBIX
B ®I'OC OO0O, a Taxxe Ha OCHOBE (heiepaTbHOI paboUueii MPorpaMMBI
BOCITUTAHUS U C YYETOM KOHIIEIIUYU MPENoJaBaHus yueOHOro nmpeaMera « XUMHUs»»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma no xumMuu Ja€T NpeCTaBICHUE O LIETSX, O0IIeH cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U PA3BUTUS 00YUAIOIINUXCS CPEACTBAMH Y4€OHOTO
MpeIMETa, yCTaHABIMBACT 00s3aTEIHHOE MTPEAMETHOE COICPIKAHUE,
peaycMaTpuBaeT pacupeieiieHUe ero Mo KjiaccaM U CTPYKTYpUPOBAHUE 110
paszaenam ¥ TeMaM MPOrpPaMMBbI 10 XUMHH, ONIPEAEISAET KOJTUYECTBEHHBIE U
Ka4ueCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHTYEMYIO
MOCJIEA0BATEILHOCTh U3YUEHUS XUMHUU C YUETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, TOTUKK Y4€OHOTO IIpoliecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaIoIIUXCsl, ONPEEISET BO3MOXKHOCTH MIPEAMETa JIJIst
peanu3anuu TpeOOBaHMM K pe3yJbTaTaM OCBOSHHUSI OCHOBHOM 00pa3oBaTebHOMN
MpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus, a Takke TpeOOBaHUM K
pe3yabTaraM OOy4YeHUsI XUMUM Ha YPOBHE 1I€JIed U3yUdeHUs TTPEAMETa U OCHOBHBIX
BUJIOB y4€OHO-TTI03HABATEIHHON JEATEILHOCTH 00YYaIOIIErocs o0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWe XUMUHU CITY>KUT OCHOBOM 7151 (HOPMHUPOBAHUS MUPOBO33PEHUS
o0yyJaroierocs, ero nNpeCTaBJICHUN 0 MaTepPUATILHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT GOPMUPYEMBIE XUMHEH TTPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX
HHEPTUr U 00 IBOIOIMHU BEIIECTB B MPUPO/IE, O MYTAX PEHICHUS TII00ATbHbBIX
po0JIeM YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOMH,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET peasiu3alliid BO3MOXKHOCTEH ISl CaMOPa3BUTHS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (QOPMHUPOBAHKE MBIIIUICHUS] K TBOPUECKUX CIIOCOOHOCTEMH
00y4Jarommxcsi, HABBIKOB UX CAMOCTOATEIIBHOU y4eOHOU NesITeIbHOCTH,
AKCTIEPUMEHTAJIbHBIX U UCCIIEA0BATEILCKUX YMEHUHN, HEOOXOAUMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMUT CO CIEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI
LETTOCTHOTO B3IJISIIa HA €IMHCTBO MPUPO/JIBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



coco0CTBYET POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHHSM, K IPUPOJAE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B 00yYE€HUN XUMUU 00€CIIEYUBAIOTCS CeUpUKON
coJiep KaHusl y4eOHOTo MpeaMeTa, KOTOPBIH SBISETCS eJaroruaecku
aJanTHPOBAHHBIM OTPAXEHUEM 0a30BOI HAYKH XMMHH HA ONPEIEIEHHOM 3Tare e€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOEHHE 00YYaIOIIMMHUCS CUCTEMbI IEPBOHAYATBHBIX MOHSATUN XUMHUH, OCHOB
HEOPTaHUYECKOM XMMHUH U HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX TOHATUN
OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHusi IporpaMMbl 110 XUMUU CPOpMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 noaxoAa K €€ n3yuenuto. CoJiepxaHue CKIaJbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMUUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI TOHATUN O XUMUYECKOU
peakiuu. O6e AT CUCTEMBI CTPYKTYPHO OPraHU30BaHbBI O MPUHIIUITY
ITOCJIEA0BATENBHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHAN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— IPEeJICTaBICHUN 00 3JEKTPOJIUTUYECKOMN AUCCOLUALINY BEIIECTB B
pacTBoOpax.

Teopernueckue 3HaHUS paCCMAaTPUBAKOTCA HA OCHOBE SMITMPUUYECKU
MOJIYYCHHBIX M OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO
YPOBHSI K IPYTOMY, BBITTOIHSS (PYHKIIMHA OOBSICHEHUS! U TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS ¥ BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U TIOJTYYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl 1o XUMHH CIIOCOOCTBYET (HOPMUPOBAHHIO
IIPEJCTABJICHNS O XMMAYECKON COCTABIISAIOLIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOW MPUPO/Ibl, IECHHOCTHOTO OTHOUIECHHS K HAYYHOMY 3HAHUIO U
METO/IaM TTO3HaHUs B Hayke. M3yueHne XuMuu NpOUCXOIUT C IPUBIICUCHUEM
3HAHWI U3 paHee U3YyUYEHHBIX YUeOHbIX MpeaMeToB: «OKpY KAl MUP,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Tpu n3ydeHnn XuMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHU S, TPAKTUYECKON
JIESITETHOCTH Y€JIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
3amaua yueOHOTO TpeIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XUMUIECKUX
3HaHUN — BaXKHEHUINX (DAKTOB, MOHSATHM, 3aKOHOB M TEOPETUUSCKHUX TOJIOKEHUH,
JOCTYITHBIX 0000ITIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, si3bIka HAyKH, B



NpUOOILEHUH K HAYYHBIM METO/IaM MO3HAHMSI IPU U3yUYEHUH BEILECTB U
XUMHUYECKUX peaklnii, B GOPMUPOBAHNUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX MMPUMEHEHUU B y4eOHO-TTO3HABATEIBHON M Y4eOHO-UCCIIeI0BATENbCKON
JeSTEeIbHOCTH, OCBOCHUU MPABUII 0€3011aCHOTr0 00paIieHus ¢ BEIIeCTBAMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3y4yeHnr XUMMHUHN Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs BaXKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (popMUpOBaHNE UHTEIUICKTYATbHO PA3BUTOM TUYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPUHATHIO PELLICHUN,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HaNpaBJICHHOCTh O0yUYEHUs Ha CUCTEMaTH4YEeCKOe MPUOOIIeHNE
00y4aromuxcs K CaMOCTOSATEIbHON TTO3HABATENILHOM JIEATEIbHOCTH, HAYYHBIM
METOJIaM MO3HaHUs, (OPMUPYIOIIUM MOTUBALIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yciaoBui, CHOCOOCTBYIONIUX TPUOOPETEHHUIO 00YUYAIOIITUMUCS
OIbITa Pa3HOOOPA3HOMN AESITEILHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIINH), UMEIOIINX YHUBEPCAIBbHOE 3HAUCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (popmupoBaHue o01IeH PyHKINOHAIBHON U €CTECTBEHHO-HAYUHOM
I'PaMOTHOCTH, B TOM YHUCJIE€ YMEHUIN OOBSACHATH U OLIEHUBATH SIBJICHUS
OKPY’KaIOIIIero MUpa, UCIOJB3YS 3HAHUS U OIBIT, TOTyUYEHHBIC TPH U3YUCHUH
XUMHH, TPUMEHSITh UX MPHU PEUICHUH MPOOJIEM B MOBCEAHEBHOMN )KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHre y 00y4arOmUXCsl TYMAaHUCTUYECKUX OTHOIICHHH,
MOHMMAaHUSA [IEHHOCTH XUMHYECKUX 3HAHUH JIJIs1 BBIPAOOTKH IKOJIOTUYECKU
1eJ1ecO000Pa3HOTOo MOBEACHUS B OBITY U TPYAOBOM AESITEILHOCTH B LIESIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

—pa3BUTHE MOTUBAIIMK K O0YUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO U
CaMOBOCITUTaHHMIO HA OCHOBE YCBOEHHUS 00IIEUETIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY MPOQMIIsS U HAIPAaBJIEHHOCTU AAJIbHEHIIIETO
oOy4eHus.

OO1ee Yncio 9acoB, OTBEIEHHBIX TS U3yUEHUSI XUMUU HA YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumun. Poinp XuMHM B )KU3HH YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena n BemectBa. PU3NUECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [oHsATHE 0 MEeTOAaX MO3HAHUS B XUMUHU. YUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE IIEMEHTHI. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudgeckas popmysa. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB.
3aKOH MMOCTOSHCTBA cOcTaBa BellecTB. OTHOCUTENbHASI aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca. MaccoBasi JOJIsl XUMHUYECKOIO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Monbs. MossspHast Macca. B3auMocBsI3p KOJIMUECTBA,
MacChl ¥ YUCJIa CTPYKTYPHBIX €AuHUIl BemecTBa. Pacu€Tel mo popmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUE U XUMUUECKUE SABICHUSA. XUMUYECKAS pEaKUs U €€ IPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIECTB. XUMHUYEeCcKUe ypaBHeHUs1. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHUYECKOU MOCY I0H, MpaBUjiaMu pabOThI B JIA0OPATOPUH U
npuémamu oOpaIieHus ¢ J1abopaTopHbIM 000PYI0OBAaHUEM, U3YUCHHUE U ONTMCAHNE
(bU3UYECKUX CBOMCTB 00pa31l0B HEOPraHUYECKUX BEIIECTB, HAOIOICHHE
¢dbuznyeckux (MIaBJieHUE BOCKA, TasTHUE JIbJa, pACTUPAHUE caxapa B CTYIIKE,
KUITICHUE W KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, TPOKAIUBAHHE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KHCIIOTOW) SIBIICHUN, HAOIIOICHHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKUX Peaklni (pa3ioKeHue caxapa,
B3aUMO/ICHCTBUE CEPHOUN KUCIIOTHI C XJIOPUAOM Oapusi, paziioKeHHue THAPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE XKele3a ¢ pactBopoM cou meau (1),
U3y4YeHHUE CIIOCOOOB pa3/IesieHNs CMECEi: ¢ MOMOIIIbI0 MAarHUTa, (GUILTPOBAHUE,
BBITIApUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus, TPOBEICHUE OYUCTKH TOBAPEHHOM
COJIM, HaOJIIOJICHUE U OMKMCAHUE PE3YIbTATOB MPOBEICHUS OTIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MacChl, CO3JJaHUE MOJIENIEH MOJIEKYJT
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinoposa — 351eMeHT ¥ IpocToe
BelecTBO. HaxokaeHue Kucaopoja B pupojie, Pu3nuecKkue U XUMUUECKUe
cBoiicTBa (peakiuu roperust). Okcuaspl. [Ipumenenue kuciopoaa. CriocoOsl



MOJIYYCHHS KACTIOPO/Ia B TAOOPATOPUH U MTPOMBIIIUIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KUCIOPOoa.

TennoBoit 3¢ (HeKT XUMUUECKON pEeaKINK, TEPMOXUMUYECKHE ypaBHEHUS,
HK30- U SHIOTEPMUYECKUE Peaknu. TOIUINBO: Yyrojib U METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpoctoe BemecTtBo. Haxoxnenune Bonopoaa B
npupoze, GU3nIecKne U XUMUIECKUE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOKMCTBA BOJbl. Bosa kak pactBopurenb. PacTBOpsI.
HacpllieHHbIEC ¥ HEHACHIILIEHHBIE PACTBOPKI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10714 BelIeCTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BO/Ibl. OCHOBAHUS.
Ponp pacTBOpOB B IPUPOJIE€ U B )KU3HU YeT0BeKa. KpyroBopoT BOABI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heoprannueckux coenuHenuid. Oxcuanl. Knaccudukamms
OKCHUJIOB: coJieo0pa3ytolre (OCHOBHbBIE, KUCIOTHbBIE, aM(pOTEepHbIE) U
HecoseoOpasyronue. Homenknatypa okcuaoB. Ouznueckue 1 XUuMAYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcnoBanusi. Knnaccuduxaiust o0CHOBaHM: MENOYNU U HEPACTBOPUMBIE
ocHoBaHuA. HomeHnkiaTtypa ocHoBaHui. PU3NYECKHE U XUMUYECKAE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznueckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTM MeTasuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknartypa coneil. @U3nydeckne 1 XMMAYECKAE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPHKAHNS KUCIOPO/Ia B BO3AYXE, MOJTYUEHHUE,
coOupaHue, pacno3HaBaHUE U U3YUEHHUE CBOMCTB KUCIOpOaa, HAOJII0AeHUE
B3aMMO/ICHCTBUS BEIIECTB C KUCJIOPOJIOM U YCIOBUS BOSHUKHOBEHUS U
MpeKpaIleHus TopeHus (IoXxapa), 03HaKOMJICHHE ¢ o0pa3aMu OKCHJIOB H
OIMKMCAaHKNE UX CBOMCTB, MOJIyYeHHE, COOMpaHNEe, pACIIO3HABAHNUE U N3YUCHUE
CBOWCTB BOZIOpo/ia (ropeHue), B3auMoIeicTBIE Bogopoaa ¢ okcuaom meau (1)
(BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), HAOI0ICHHE 00Pa3IOB BEIIESCTB
KOJIMYECTBOM | MOJIb, UCCIIEI0BaHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIEHUE PACTBOPOB C OMpPEACIEHHOMN
MacCOBOM J10J1€l paCTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOAbI C METAJLNIAMU
(HaTpueM U KaJibIIeM) (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB),



MCCJIEIOBaHNE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJFOICHUE N3MEHEHHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCJIOT U MIEIOYCH,
u3ydyeHue B3aumojencTus okcuaa meau (I1) ¢ pactBopom cepHOM KHUCTIOTHI,
KHUCJIOT C METAJIAMH, PEAKIIUN HEUTpaIn3aluu, OJTYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METaJUIa IPYTUM U3 PACTBOPA COJIH, PEILICHHE
AKCIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «BakHeuIme Ki1acchl HEOPraHMYECKUX
COECTUHEHUI».

HMepuonuueckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKUX
3jieMeHTOB [I. U. MenaesieeBa. CTpoenne aToMOB. XUMHYECKAS CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBbie MOMBITKY KiIaccU(PUKAA XUMUYIECKUX 3JIeMEHTOB. [loHsTHE O
rpymnmnax CXOJAHBIX 3JIEMEHTOB (ILETOYHBIC U IETOYHO3EMENbHBIC METAILIBI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aM(PpOTEPHbIE OKCHUJIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3akoH. [lepruonnueckas cucrema XUMAYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. KopoTkoneprogHas U JJIMHHONIEPUOIHASA (POPMBI
[Teprnonnueckoit cucremsl xumudeckux 3neMeHToB . . Menaeneea. [leproabl
U rpynmbl. DU3NYECKUN CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB MEPHOJIA U
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX sAAep. M3oTonel. Dnexktponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX PJIEMEHTOB
[Tepunonnueckoii cucremsl . 1. MenneneeBa. XapakrepucTUKa XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTHU U3MEHEHHSI paInyCca aTOMOB XUMHYECKUX AJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPpyIaM U epuoaam.

3nauenue [lepnoamueckoro 3akoHa u llepuonrueckoi CuCTEMbl XUMHUYECKUX
AJIEMEHTOB JJIs1 pa3BUTHUS HAyKu U npakTuku. /. 1. MenneneeB — yu€Hbii u
IpaKIaHUH.

Xumuyeckas cBsi3b. KoBaneHnTHas (MoJsipHas U HETOJIIpHAasi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb okucieHus. OKHUCIUTETbHO--BOCCTAHOBUTEIIBHBIE PEAKIIUU.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3loB BEIIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOCICTBIE
TUJIPOKCHAA IIMHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEN, TPOBEAECHUE OIbBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanust MeXIpeAMETHBIX CBSI3€H MPU U3YUEHUH XUMUM B 8 KJlacce
OCYIIECTBIISIETCS] YePEe3 UCTIOIb30BAHNE KaK OOIINX €CTECTBEHHO--HAYIHBIX
MTOHSTUH, TaK Y MOHITUH, ABISIOIIUXCA CUCTEMHBIMU JIJI1 OTJEIbHBIX MMPEIMETOB
€CTECTBEHHO--HAyYHOTO LHKJIA.

OO611ue ecTeCTBEHHO--HAYyYHbIE TTOHSATUS: HAyYHBIH (PaKT, TUIIOTE3a, TCOPHS,
3aKOH, aHAJIN3, CUHTE3, KJIACCU(PUKAIINS, IEPUOTUIHOCTH, HAOIOICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusuKa: MaTepus, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIU/I,
M30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKUN 3apsi, BEIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHUE BEILIECTBA, ra3, GU3NYCCKUE BETUIMHBI, € TMHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TTOPO/IHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnommueckuit 3akoH. [lepnonnueckas cucrema XUMAYECKUX 3JIEMEHTOB /1.
N. Menpaeneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XHMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KaJUsl, KAIbLUI U UX
COEIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BeniecTBa: BUAbl XUMUUYECKOHN CBS3U. THUIIBI KPUCTATIIINYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanuys 1 HOMEHKIIaTypa HEOPraHUUECKUX BEIIECTB. XUMUYECKUE
CBOICTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XUMHYECKUX PEaKIUi 10 pa3IMIHBIM Mpu3HaKaM (110 YHCITy
U COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEMIOBOMY d(PpdeKTy, 1o
W3MEHEHUIO CTETICHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 110 00paTUMOCTH, 110
Y4aCTHIO KaTaau3zaTopa). DK30- U SHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpPaBHCHUH.

[TonsiTue o ckopocTn XxuMuueckon peakiuu. [lorsTue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMUUECKUX peakiusaxX. [IoHsITHe 0 TOMOT€HHBIX U IeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTHe 0 XUMHUUECKOM paBHOBECUU. DAKTOPHI,
BJIMSIFOIIIME HA CKOPOCTh XUMHUYECKOW PEAKIINU U MOJIOKEHUE XUMUYECKOTO
PaBHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKITUH, DIICKTPOHHBIN OalTaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHOU peakiinu. COCTaBIEHUE YpaBHEHU



OKHCJIMTEIBbHO--BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIb30BAHUEM METOAA
3JIEKTPOHHOTO OanaHca.

Teopus 3AEKTPOTUTUYECKON AUCCOLUALMH. DIIEKTPOIUTHI U HEINEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHW3M JUCCOLMALNN BEUIECTB C PA3IMYHBIMUA BUAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CJIOBUS TPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
IIOJIHBIE M COKPAILEHHBIE HOHHBIE YpaBHEHHS peakuui. CBOKCTBA KUCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEJICTABICHUN 00 JIEKTPOIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJAEIISIMUA KPUCTAUINYECKUX PEMIETOK HEOPTaHUIECKUX
BEIIECTB — METAJJIOB U HEMETAIIOB (TpaduTa U aimMasa), CIIO’KHBIX BEIIECTB
(x7opua HaTpuUsl), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKinuu
OT BO3JICUCTBUS PAa3IMUHBIX (PAKTOPOB, UCCIIEIOBAHUE IECKTPOIPOBOAHOCTH
PacTBOPOB BEILIECTB, IPOLIECCA JUCCOUALINNA KUCIIOT, IEJT0YEN U COJIEH
(BO3MOKHO KCIIOJIb30BAaHUE BUJIE0 MATEPUAIIOB), POBEJEHUE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKY TPOTEKAHUS peaKI[Mii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajika, BbIJIEJICHUE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WJUTIOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIAN
(ropenue, peakliiy pa3oKeHHs], COEUHEHUS), paClIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C MOMONIBIO KAUECTBEHHBIX PEAKIIMI HA NOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO61mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (pusndeckue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUYECKUE CBOKCTBA Ha ITPUMEpPE XJI0pa
(B3auMOJIeHCTBHE C METaNIaMH, HEMETAJIJIaMHU, I[eJI04aMi ). XJI0POBOIOPO/I.
CossiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydyeHHUE, TpuMeHeHue. JlelicTrue
XJIOpa ¥ XJIOPOBOJOPOAAa HA OPTAHU3M YeJIOoBeKa. BaxHeumme XIopuibl U UxX
Hax0XJICHUE B MIPUPOJIE.

O61as xapakrepuctuka 3nemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTeNeHU okuciaeHusi. CTpoeHue u puandeckrue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJIIOTPONHBIE MOAU(PHUKAIIMKI KUCIOPOIa
U cepbl. XUMUYECKUe cBoMCTBa cephl. CepoBOAOPO, CTpOEHUE, (U3UUECKUE U
XUMHUYECKUE CBOMCTBa. OKCHUIBI CEpPhI KaK MPEICTABUTEIN KUCIOTHBIX OKCHUJIOB.
Cepnas kuciioTa, pu3nUeCcKre U XUMUYECKHE CBOMCTBA (001IHe KaK
MIPEICTaBUTEIS KJTacca KUCIOT U crierupudeckue). XuMUYECKUE PEaKIui,
JIeKaIue B OCHOBE TIPOMBIIINIEHHOTO CITOCO0a MOJIYYeHHS CEPHON KUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEPHOM KUCIOThI, KAUECTBEHHAS PEaKLMs Ha



cyibdaT-uoH. Haxoxxaenue cepsl U €€ COeAMHEHUN B IpUpoie. XUMHUECKOe
3arpsi3HEHHE OKPYIKAKOIIEH Cpeibl COEAMHEHUSIMU CePbI (KUCIOTHBIE JOK/IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

O6mmas xapaktepucTuka sneMeHToB VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIEHUS. A30T, paclipoCTpaHEHUE B IPUPO/IE,
duznyeckue u xuMudeckue ceorctsa. KpyroBopor azota B npupoje. AMMUAK, €ro
dusznyecKrue 1 XuMUYECKIEe CBOMCTBA, MOTy4YeHHe U puMeHenne. Collu aMMOHUS,
uxX (pU3NYECKHe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KUCIIOTA, €€ ModyyeHue, Gu3nueckue 1 XuMUIECKHe
CBOICTBa (001IME KaK MPECTaBUTENS Klacca KUCIOT U crienuuueckue).
Hcrnonb30BaHnE HUTPATOB U COJIEN aMMOHHSI B KAYECTBE MUHEPAIbHBIX
yno0peHuil. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE T0XK/IU, 3arPA3HEHHE BO3TyXa, OYBBI U BO0EMOB). Docdop,
aJIJIOTPOIHbIE MoAuUKauu Gocdopa, pru3nueckue 1 XMUMUYECKUE CBOMCTRA.
Oxcup dpocdopa (V) u dpochopHas kuciaora, puznueckne U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO01as xapakrepuctuka 3nemMeHToB |V A-rpynmnsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIIEHUS. Y TJIEPO/], AJTIOTPOIHbBIE
Mou(UKaLMU, PACTIPOCTPAHEHUE B IIPUPOJIE, PUBNUECKUE U XUMUUECKHE
cBoicTBa. Aacop6uus. Kpyrosopot yrieposa B npupojae. Okcuibl yriepojaa, ux
(bu3NYecKue U XUMHYECKHE CBOMCTBA, IEWCTBHE HA KUBbIE OPraHU3MBI,
NOJIy4Y€HHUE U IPUMEHEHHE. DKOJOTUYECKUE MPOOIIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (1V), rumoresa riao6aabHOr0 MOTETUICHUS KIIMMaTa, Map HUKOBBIH
addekrt. YronpHas KUcCIoTa U €€ COu, X (U3NICCKHE U XUMHUYCCKHE CBOMCTBA,
noyiyueHue u npuMeHenue. KauecrBeHHast peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[lepBoHavaIbHBIE TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUIX
yraepoja (MeTaH, 3TaH, TUIEH, alleTUJIEH, 3TaHOJ, MNIMIEPUH, YKCYCHas KUCIIOTa).
[IpupogHbIe HCTOYHUKHU YTIEBOAOPOA0B (YroJib, IPUPOJHBINA ra3, HedTh),
MPOAYKTHI UX TlepepaboTKu (OEH3HH), UX POJIb B OBITY U TPOMBIIIJICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKHN BAXKHBIX BEIIECTBAX: )KUPaAX, OETKaxX, YIIIEBOJaX — U UX
POJIM B KU3HHM YeI0BEeKa. MaTepHalbHOE €IMHCTBO OPraHUYECKHUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpeMmnuii, ero pusnyeckrue 1 XUMHUYECKUE CBOMCTBA, TIOJyUYECHUE U
npuMmenenue. CoeuHeHus: KpeMHUs B mpupojae. O01ue mpencraBieHus 0o
okcujie kpemuus (1V) u kxpemuueBoi kucnore. CUIMKATHI, UX UCIOJIB30BAHUE B
OBITY, B MPOMBINIJIEHHOCTH. Ba)kHeIe cTpouTebHbIE MaTepUalIbl: KEpaMuKa,



CTEKJIO, IEMEHT, OETOH, Kene300eToH. [Ipobiembl 6€30macHOTO UCTIONB30BAHMS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MPOBE/ICHUE KAaUECTBEHHBIX PEAKIMI Ha XJIOPUJI-MOHBI U HAOIIOJCHUE IPU3HAKOB
WX MPOTEKAHUS, OTBITHI, OTpaKArOIIe GU3NIECKIE U XUMUIECKHUE CBOKCTBA
raJIOr€HOB M UX COEIMHEHHI (BO3MOKHO MCIOJb30BaHUE BUAEOMATEPUATIOB),
O3HAKOMJIEHHUE C 00pa3laMu XJIOPHUAOB (TAJIOT€HUI0B), 03HAKOMJICHUE C
oOpa3laMu cepsl U €€ COeTMHEHUSIMU (BO3MOKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIO/IEHKE TTpoliecca OOYTIIIMBaHUS caxapa Moj IeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOU KUCIIOTBI, N3y4YEHUE XUMUYECKUX CBOVCTB
pa30aBICEHHOI CEepHON KHCIOTHI, TPOBEICHNE KAUECTBEHHOM peakliiy Ha cynbdar-
MOH ¥ HaOJI0/IeHNE IpU3HaKa €€ MPOTeKaHusl, 03HAKOMJIEHUE C (PU3UUECKUMU
CBOICTBaMu a30Ta, (hochopa U X CoeTUHEHUN (BO3ZMOKHO UCTIOIH30BaAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (OChHOpPHBIX YI0OpEHUH, NOTyUYEHUE,
coOupaHue, paclio3HaBaHUE U U3yYE€HHUE CBOMCTB aMMHAKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIUM Ha HIOH aMMOHUS U (pocdaT-uoH 1 n3ydeHue Npru3HaKoB
WX IPOTEKAHUSI, B3AUMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOUM KHUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHUATIOB), U3yUYEHHE MOJIEIIEH
KPUCTAUTMYECKUX PEIIETOK aiMa3a, rpaduta, GysuiepeHa, 03HaKOMIICHHE C
MPOIIECCOM aJCOPOLIUH PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHUBOra3a, MOJIy4eHHe, COOMpaHue, pacClio3HaBaHUE U N3YUCHUE
CBOICTB YTJIEKUCIIOTO T'a3a, MPOBECHUE KaUeCTBEHHBIX PEaKIIMii Ha KapOOHAT U
CUJIMKAT-HUOHBI U U3YyYEHHE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMIICHHE C
MPOAYKIIUEH CUIIMKATHON MIPOMBIIIJIEHHOCTH, PEIICHUE AKCIIEPUMEHTAbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJuIbl U UX COEIUHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO61mast xapaKTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAHUHU
UX noJyioxkeHus B [lepuonnueckon cucreme XUMU4IeCKuX 3iaeMeHToB /I, 1.
MenpeneeBa u ctpoeHusi arToMoB. CTpOE€HHE METAIUTIOB. MeTannnyeckas CBA3b U
METAIINYECKAS KPUCTAIUINYECKAS PEIIETKA. DIIEKTPOXUMHUYECKAN PSJT
HampspkeHU MeTaiuioB. dusnyeckre 1 XUMUYECKUE CBOMCTBA MeTasuioB. O01ue
CIIOCOOBI MOTy4YeHUs1 MeTauoB. [IoHsATHE O KOPPO3UU METAILIIOB, OCHOBHBIE
CrocoOBbl 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTadb, YyryH, THOPATIOMUHUNA,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MmeTaiubl: 1OJ0keHNUE B [leproandeckoil cucreMe XuMHIECKUX
sanemeHTOB [[. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXO0X/ICHUE B IIPUPO/IE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl 1



TUJIPOKCUIBI HATPUA U Kalnsl. [[puMeHeHne menouYHbIX METAIOB U UX
COCIUHCHUM.

[I{enoyno3emenbHbIE METAIIJIBI MATHUM 1 KaJIBLUN: TI0JIOKECHHUE B
[Tepuoanueckont cucremMe xumMuueckux 35eMeHToB . . MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoac. PU3NYECKrue U XUMUYECKUE CBOMCTBA MarHus
U Kayiblus. BaxkHelme coeAMHEHUs Kaablusl (OKCUA, TUIPOKCU]T, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [lepronueckoi cucTeMEe XUMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTOMa, HAXOKAEHHUE B ipupoe. uznyeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHUJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenue B [lepuognueckoit cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenaeneeBa, CTpoOEHHUE aTOMa, HAXOXKJICHUE B ipupoae. Puzndyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCU B U coyn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMyu METAJIOB U CILJIABOB, UX (PU3MUECKUMHU
CBOMCTBaMU, U3yYEHHE PE3yJIbTATOB KOPPO3UU METAIIIIOB (BO3ZMOYKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHIA
KaJIBIUSI ¥ HATPUSA C BOJIOM (BO3MOKHO HUCIIOJb30BAHUE BUACOMATEPHATIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOW BOJIbI, POLIECCA TOPEHUS JKEJI€3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BaHNE BHICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS
KaYECTBEHHBIX PEAKIIMN HAa MOHBI: MATHUS, KAIBbIIHS, AJIFIOMUHHUS, IIMHKA, XKEJI€3a
(11 u xenesa (1), menu (11), HabrOMEHUE U ONHMCAHKUE TIPOIIECCOB OKPAIIUBAHHSI
MJIaMEHU MOHAMU HATPUsl, KIS U KallblKsl (BO3MOXHO UCIIOJIb30BaAHUE
BHUJICOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCUIA ATFOMUHUS
Y THAPOKCHUA IMHKA, PEIICHNUE YKCIIEPUMEHTAJIbHBIX 3a/1a4 110 Teme «Baxxnenmme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTBa 1 Marepuaiibl B MOBCEHEBHOM KU3HU YellOoBeKa. bezonmacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinii B ObITy. [lepBas momoiip rnpu
XAMUYECKUX 0KOTax U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKPYKaIoIIeH cpeabl (IpeaenbHas JOyCTHMAas
KOHIIeHTpalus BemiecTs, aanee — [1JIK). Poib xuMun B pemeHun S3KOJOTUUECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue o0pa3iioB MaTepHaIoB (CTEKIIO, CTUIABBl METAJNIOB, TTOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzaius MeXIpeIMETHBIX CBSA3EH MPHU U3YyYECHUH XUMUH B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHSITUMN, TaK U TIOHSATHH, SBIAIOMINXCS CHCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT0 IUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE MOHATUS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH,
Teopusl, aHANIU3, CUHTE3, KiIaccu(UKaIMs, IEPUOAUIYHOCTD, HAOIIOICHUE,
IKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHUE, MOJIETb, SIBICHUE, TAPHUKOBBIHI
s PeKT, TEXHOIOTHS, MaTePUAITHI.

®dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU],
U30TOIIbl, PaIMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUH 3apsill, IPOBOJIHUKH,
MOJTYITPOBOTHUKH, TUAICKTPHUKH, (POTOIIIEMEHT, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
peméTKka, CIuiaBbl, PU3NYECKUE BEIIUUNHBI, €IUHULIBI H3MEPEHUS, KOCMUUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocuntes, Apixanue, Ouochepa, 3KocucTeMa, MUHEPaJIbHbIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O OOIIETO
00pa30BaHMsI JOCTUTAIOTCS B XOJ€ 00YUCHHsI XUMHUH B €IUHCTBE YUEOHOH U
BOCHUTATEJILHOMN JEATEIIbHOCTA B COOTBETCTBUM C TPAAUIIUOHHBIMU POCCUUCKUMU
COILMOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B
oOI11ecTBe IpaBUiIaMi U HOPMaMH TTOBEJICHUS U CIIOCOOCTBYIOT ITpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE pE3yNIbTaThl OTPAKAIOT TOTOBHOCTh 00YUYaIOIINXCS
PYKOBOJCTBOBATHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAILIUIN U
paCUIMpPEHUE OMBITA JICITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIIEHUSA K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
Y HAYYHOMY HACJIEWIO, TOHUMaHUs 3HAYCHUS XUMUYECKON HAYKHU B )KU3HU
COBPEMEHHOT'0 O0IIEeCTBa, CIIOCOOHOCTH BIIAJIeTh IOCTOBEPHOI MH(MOpMAIIHEH O
MEPENOBBIX IOCTUKECHUAX U OTKPBITUAX MUPOBOM U OTEYECTBCHHON XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEJICTABJIEHUS O COLMAIIBHBIX HOPMAX U MTPABUIIAX MEXKIIMYHOCTHBIX
OTHOIIICHHUH B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO
MOJIC3HOM, y4eOHO-HCCIIeI0OBATEIbCKOM, TBOPUESCKON U APYTUX BUIAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM AEATEIbHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a]1a4, BBITOJIHEHUU XUMUYECKUX
AKCTICPUMEHTOB, CO3JIaHUH YUYSOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
¥ B3aMOIIOMOIITH B MIPOIECCEe ITON yueOHOM NeATeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHUE U MTOCTYIIKKU CBOMX TOBAPUILEH C O3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TTPEICTABICHUS O BEIIECTBE U XUMUUYECKOU PEaKIIUH,
COOTBETCTBYIOIIAE COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABIISIOIINE
OCHOBY JIJIsl IOHUMAaHUs CYITHOCTH HAYYHOU KapTUHBI MUPA, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/JIbI, B3AUMOCBS35X YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTUBBI, HAMPABJICHHBIE HA MTOJTy4Y€HUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOIUMBIC JIJIsE 0OBsICHEHHSI HAOJIFOJaeMbIX MPOIIECCOB M SIBJICHUM,
MO3HaBaTEIbHON, HHPOPMAIIMOHHON U YUTATENILCKON KYJIbTYPhI, B TOM YHCIIC
HaBBIKOB CAMOCTOSTEILHON Pa0OTHI C YUEOHBIMHU TEKCTAMU, CIIPABOYHOM



JUTEPATYPOU, JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMUA WH(POPMAITMOHHBIX
TEXHOJIOTUH;

WHTEpEC K OOYYCHHIO U TIO3HAHUIO, JTF0003HATEIHPHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K CaMO00OPa30BaHUI0, MPOEKTHON U HCCIIEI0OBATEIBCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS O0yUY€HUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHE LICHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY
3JI0pPOBbIO, YCTAHOBKH Ha 370POBBIM 00pa3 )KU3HU, OCO3HAHUE MOCIEACTBUN U
HEMPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aTKOroJisl, HAPKOTUKOB, KypEHHUS ),
HEO0OXOMMOCTH COOJTIOICHUS TTPaBUIT O€30TIaCHOCTH TIPU OOPAIICHHH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuii U TpyJa pa3IuuHOro poja,
YBaKEHHE K TPYY U pPe3ybTaTaM TPYAOBOU ESITEILHOCTH, B TOM YHCJIC Ha
OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAaHUM M0 XUMUH, OCO3ZHAHHBIN BBIOOP
WHJMBUAYAJTHOU TPACKTOPUH MPOJOJKEHUS] 00pa30BaHUs ¢ YUYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENIHON MPOQPECCHOHAIBHOMN JACSITEIBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTHYECKH 1[EJIe€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS, TOHUMAaHHUE LIECHHOCTH 3/I0POBOTO U
6e3omacHoOro oopasza )KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY U NICUXUYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTU COOJIIOACHUS
MpaBuUJI 0€30MaCHOTO MOBEJECHUS MPU PadOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTydaeMble TTPU U3yUYCHUHU XUMUH, JIJIS
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEW NPUPOJHON CPENOH, ISl TOBBIICHUS
YPOBHSI SKOJIOTUYECKOMN KYJIbTYpbl, OCO3HAHUS TJI00ATBLHOTO XapakTepa
HKOJIOTUYECKUX TTPOOJIEM U MyTeH UX PEIICHUSI TOCPEACTBOM METOI0B XUMUU,
HKOJIOTHYECKOTO MBIIIUICHUS, yMEHHUS PYKOBOJICTBOBATHCSI UM B ITO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

MeTanpeaMeTHbIE Pe3yJabTAThI

B coctaBe MeTanpeIMEeTHBIX PE3yIbTATOB BBIJICSIOT 3HAUUMBIC JIJISI
dbopMHUpOBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC IOHATHS (3aKOH, TEOPHSI,
MPUHITUI, TUTIOTE3a, (aKT, CUCTEMa, TTPOIIECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIC
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEMETaX U MO3BOJIAIOT HA
OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEJTOCTHON



HAy4YHOW KapTHUHE MUpPa, U YHUBEPCAIbHbIC YUeOHbIE TeUCTBUS (TI0O3HABATEILHBIC,
KOMMYHUKATHBHBIC, PETYIISTUBHEIE), KOTOPbIe 00ecTeunBaroT (OpMHUPOBAHNE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI UCIIOJIB30BATh NPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU
3HAHUM: paCKphIBaTh CMBICI XUMHUYCCKHUX MTOHATUM (BBIICIATH UX XapaKTePHbBIC
MIPU3HAKH, YCTAHABJIMBATH B3aUMOCBSI3b C APYTUMU MTOHATHAMU), UCIIOIH30BaTh
MOHSATHUS 111 OOBSICHEHMSI OT/ICTIbHBIX (DaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS 1
KPUTEPHUH IS KJIacCU(PUKAIIY XUMUYECKUX BEIIECTB M XUMUUECKUX PEAKIIHA,
yCTaHABJIMBATh IPUYMHHO-CJICACTBEHHBIC CBSI3U MEXKIY O0OBEKTAMU N3YUICHUS,
CTPOUTH JIOTHICCKHUE paCCYKIeHUS (MHIYKTUBHBIC, eAyKTHBHBIC, 10 aHAJIOTHH ),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE MPUMEHATH B IIPOIIECCE MO3HAHUS MOHATUSA (IPEIMETHbBIC U
METanpeIMETHBIC ), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa30BbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MO/JICTbHBIE TTPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHUUYecKas (opMyia U ypaBHEHHE
XUMHUYECKOM PeaKIuy — IIPH PEIICHUH yueOHO-TT03HABATEIIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICJIBHBIX MPECTABICHUM BBISBIATH U XapaKTEPU30BATh CYIIIECTBEHHbBIC
MPU3HAKUA U3Y4a€MbIX 00BEKTOB — XUMUUECKUX BEIECTB U XUMUYECKUX PEAKIIUH,
BBISBJIATH O0IIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIICJICTBEHHBIC CBS3U U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE UCIO0JIb30BaTh MOCTABJICHHBIE BOMIPOCHI B KA4€CTBE MHCTPYMEHTA
MO3HAHUS, & TAKXKE B KaU€CTBE OCHOBBI /711 (POPMUPOBAHUS TUTIOTE3HI 11O
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

IPUOOPETEHHE OIBITA IO TJIAHUPOBAHUIO, OpPTraHU3aIMN U MTPOBEICHUIO
YYEHUYECKUX SKCIIEPUMEHTOB, YMEHHUE HAOII0aTh 3a XOJI0M IpoIlecca,
CaMOCTOSITEJILHO ITPOTHO3UPOBATh €ro pe3yibTar, ((hopMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMNbITa, UCCIIEI0BaHUs, COCTABIATh OTYET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yYMEHHE BBIOMPATH, AHATM3UPOBATh U UHTEPIPETUPOBATH HHDOPMALIIIO
Pa3IMYHBIX BUJIOB U (DOPM MpeCTaBICHUS, TTOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAS JIUTEPATypa XUMUUYECKOTO COACPKAHUS, CIPABOYHBIC
nocoOus, pecypcel IHTepHETa), KPUTHYECKU OLICHUBATH POTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITH Pa3IUYHbIE METOABI U 3aIIPOCHI IIPH MOUCKE U OTOOpE
nH(OpPMAITUU U COOTBETCTBYIONINX JTAHHBIX, HEOOXOIUMBIX ISl BBITIOTHEHUS
y4eOHBIX U [MO3HABATENIbHBIX 337a4 ONPEIEIEHHOTO TUIA, IPUOOPETEHNE OMbITA B
00JIaCTH UCTIOJIb30BaHUsI THGHOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O UCTIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (DOpMY IpeacTaBiIeHUsS HH(OOPMALIUU U
WUTFOCTPUPOBATH PEIIaeMbl€ 33/1a4l HECIOKHBIMH CXEMaMHU, JUarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIO0JIb30BaTh U aHAIM3UPOBATh B Mpolecce yueOHOM u
UCCJIEI0BATENBCKON JEATEIbHOCTH UH(POPMAIIUIO O BIUSHUU IPOMBIIIIEHHOCTH,
CEJIbCKOTO X0351ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOTHOM
Cpelbl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0JIe Auaiora v (Uim) IUCKYCCHUH) TIO
CYILIECTBY 00CYyX)IaeMOi TeMbl, (HOPMYIHPOBATH CBOU MPEIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUS MIPEACTABISATH MOJYYEHHBIE PE3yJIbTaThl I03HABATEIBHON
JIEATEIIbBHOCTH B YCTHBIX U IMMUCbMEHHBIX TEKCTAX; JIETATh MPE3EHTALIUIO
PEe3yIbTATOB BBHIMOJHEHUS XUMUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHON U UCCIIEIOBATENIbCKOM AESITEIbHOCTU IIPU PELLICHUN
BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTJIaCOBAHUS
no3unui (o0CyXIeHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JAEHCTBHM, ONPEAEIEHNE KPUTEPHUEB IO OLICHKE Ka4eCTBA
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEILHO ONPEETATh 1NN JEATeIIbHOCTH, INIAHUPOBAT,
OCYUIECTBJISTh, KOHTPOJIUPOBATH U MTPU HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTD, BHIOUpATh Hanbosee 3pPeKTUBHbIE CITOCOOBI pelIeHUsI YUeOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOSATEIbHO COCTABIISITh MJIM KOPPEKTUPOBATH
MIPEIIOKEHHBIN AITOPUTM JI€MCTBUM IIPY BBINIOJIHEHUH 33JaHUM C YUYETOM
MOJIYYCHHS] HOBBIX 3HaHUM 00 M3ydyaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIIUAX,
OLICHMBATh COOTBETCTBHE MOJIYYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIeN, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

IIpeameTHbIE pe3yJIbTATHI

B coctaBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOCHHUIO 00513aTEIbHOIO
CoJiep KaHMsl, YCTAHOBJICHHOTO TaHHOH (henepaibHON pabodeit mporpaMMoi,
BBIICJISIFOT: OCBOCHHbBIE 00YYAIONTUMUCS HAYUYHbIE 3HAHUSI, YMEHUS U CTIOCOObI



NeicTBUi, crienuduyeckue s NpeAMETHON 001acT « XUMHUS», BUIBI
NEATEIBHOCTH M0 MOJIYYEHHUIO HOBOTO 3HAHUsI, €T0 UHTEPIPETALUN,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K koH1y 00yuenus B 8 kiiacce npeMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(OPMHUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHITUI: aTOM, MOJIEKYJIa,
XUMHUYECKUI 3IEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10Ji1 XUMUYECKOTO AJIEMEHTa B COCITMHEHUH, MOJISIPHBIN 00BEM,
OKCH/I, KHCJIOTa, OCHOBAHHUE, COJIb, DJIEKTPOOTPULIATEIILHOCTD, CTEIIEHD
OKHUCJICHHS, XUMUYECKas peaKITus, KJIacCU(pUKAIHS PEaKIUi: PeaKIIuu
COEIMHEHUS, PEAKIIUU PA3JI0KEHUS, PEAKIINU 3aAMEIICHUS, PEAKIIUU
0oOMeHa, PK30- U HHAOTEPMHUYECKUE PEaKIUU, TEIUIOBOM A (PeKT peakiuu,
SJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTab, painycC
aToMa, XMMUYECKas CBA3b, MOJISIPHAS U HEMOJSIpHAsi KOBAJICHTHAsS CBS3b,
WOHHAs CBA3b, HOH, KATHOH, aHUOH, PACTBOP, MacCcoOBas J10JI BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WJUTKOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUHN U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIs1 COCTaBIEHUS (hOpMYIT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSAX,
CTETICHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX,
MPUHAJIEAKHOCTh BEIIECTB K ONPEACIEHHOMY KIJIACCy COEIMHEHUH O
dbopmynam, BUJ XUMUYECKON CBSI3M (KOBAJECHTHASI U1 HIOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

packpeiBath cMbIci [lepuoanyeckoro 3akona /1. 1. Menneneena:
JEMOHCTPUPOBATH NTOHUMAaHUE EPUOINUECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHUX JJIEMEHTOB OT UX nojoxkeHus B [lepronuueckoit cucreme,
3aKOHOB COXPAHEHMsI MacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

OMMKCHIBATH U XapaKTEPHU30BaTh Tabnunyto dhopmy [lepuonnueckon
CHUCTEMbl XUMHUUYECKHUX DJIEMEHTOB: Pa3inyaTh MOHITHUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «nodounas noarpynna (b-rpynna)», mansie u
00JIbILINE TIEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCSI B
tabmure «I[lepuoaudeckas cucTeMa XuMHIeCKuX dtemMeHToB Jl. .
MeHieneeBay ¢ UACIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKUX IJIEMEHTOB (COCTaB | 3apsij sA/ipa, 00IIee YUCIIO IIEKTPOHOB
U pacTpeeieHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(DUIMPOBATH XUMUIECKUE FIIEMEHTHI, HEOPTaHUIECKHE BEIECTBA,
XUMHUYECKHE Peakuu (TI0 YUCITY U COCTABY YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKIE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIast OMMCAHNE TTPUMEPAMH MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MIPOTEKAHUS XUMHUYECKUX MTPEBPAIICHU B
Pa3TUYHBIX YCIOBUSX;

BEIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JIOJII0 XUMHUYECKOT0 3JIeMeHTa 1o (popmyrie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTTUTEIIEHON ACATEIIPHOCTHA — aHAJIH3
U CHUHTE3, CPaBHEHHE, 0000IIIeHNE, CUCTEMATU3ALINIO, KITACCUPUKAIIHIIO,
BBISIBJICHUE TTPUYUHHO--CJICJICTBEHHBIX CBSI3€H — ISl U3yUYEHUS CBOWCTB
BEII[ECTB U XUMUYECKUX PEAKIINi, €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOJIIOICHUE, U3MEPCHHE, MOACIIUPOBAHUE, IKCIIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

CJIEIOBATh MpaBUjIaM MOJIb30BaHUSI XMMHUECKOM MOCyI0M U
J1ab0opaTOpHBIM 000pPYAOBaHUEM, a TAKXKE MPaBHUIIaM 0OpaIlEHuUs C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKITUSMU IO BBIMIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO TTOJIYICHHUIO U COOUPaHUTO
ra3000pa3HbIX BEMIECTB (BOJOPOAA U KUCIOPO/1a), IPUTOTOBIICHUIO
pAaCTBOPOB C ONPEAECIEHHON MaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATH U MTPOBOJIUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEI0UEH U KUCIIOT C IOMOIIBIO HHIUKATOPOB
(ytakMyc, dheHondTaienH, METUIOPAHK U JIPYTHE).

K koniy oOy4eHus B 9 Kjiacce IpeIMETHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpBIBATH CMBICII OCHOBHBIX XUMUAUYECKUX MMOHITUNA: XUMUYECKUAN
AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, MIPOCTOE BEILECTBO,
CJI0°KHO€E BEIIIECTBO, BAJIECHTHOCTb, JIEKTPOOTPULIATEILHOCTD, CTEIICHb
OKHUCJICHHS, XUMUYECKAas PEaKIIHsl, XUMHUUECKasl CBS3b, TETIIOBOM d(PdeKT
peaKiuu, MOJIb, MOJISIPHBINA 00BbEM, PACTBOP, AIEKTPOIUTHI,
HE3JICKTPOJIUTHI, JIEKTPOJIUTHYECKAS AUCCOLMALNS, PEAKIIUU NOHHOTO
oOMeHa, KaTaln3aTop, XUMUUECKOE paBHOBECHE, 0OpaTUMBbIE U



HEO0OpaTUMBIE PEaKITNH, OKUCIUTEILHO-BOCCTAHOBUTEIILHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHHUE,
aoTponus, aMpOTEPHOCTh, XUMHUYECKas CBSA3b (KOBaJCHTHAs, HOHHAS,
MeTaJuInuecKas), KpUucTauimueckasi pemérka, Koppo3usi METalioB,
CIUIaBbl, CKOPOCTh XMMUYECKOU PEAKIIUU, TPEAEIBHO JTOMyCTUMAS
xoHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATUN U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITI0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBICHUS (hOpMYIT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIECNATh BAJIECHTHOCTD U CTETICHb OKUCIICHUSI XUMUYECKUX AJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIJIC)KHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIaCCy COeMHEHUM 1o PopMyIiaM, BUJT XUMUYECKOMN
CBSI3M (KOBaJICHTHAs, HOHHAS, METAJUIMUECKas) B HEOPraHMIECKUX
COCIMHEHUSX, 3aps]l HOHA 110 XUMUYECKOU hopmyJie, XapakTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCAMHEHUM, TUIT KPUCTATIMUECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbIci [lepuoanueckoro 3akona /1. 1. Menneneesa u
JEMOHCTPUPOBATh €r0 TOHUMAHHKE: ONKCHIBATh U XapaKTepU30BaTh
TabauuyHyto popmy Ilepuoandeckoit CUCTEMbl XUMUUECKUX JIEMEHTOB:
pasnuyaTh NOHITHS «TJIaBHas noarpymmna (A-rpynmna)» u «no0ouHast
noarpymmna (b-rpyrmrna)y, Masneie u 00JbIIINE TEPUOJIBI, COOTHOCUTD
0003HauYeHUs1, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOIHIIe, C
YUCJIOBBIMU XapAKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsij sapa, o0IIee YUCIIO AIEKTPOHOB U
pacrnpeiesieHue UxX o JICKTPOHHBIM CJIOSIM), OOBSCHSThH 00IIKe
3aKOHOMEPHOCTHU B U3MEHEHHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
npezenax MajblX IEPUOJIOB U IIaBHBIX NOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(ULIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBRA,
XUMHUYECKUE PEaKInu (TI0 YUCITY U COCTaBy YUaCTBYIOIIUX B PEAKIIMU
BEII[ECTB, MO TETUIOBOMY (D (PEeKTy, M0 N3BMEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U ClIEHU(PUIECKIE XUMUYECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOJTBEPIK/asl ONMCAHKE
MpUMEpaMH MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBJISAITh YPABHEHUS AJIEKTPOJIMTUUECKON JUCCOUALIUY KUCTIOT,
LIEJI0YEHN U COJIEH, IOJIHbIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHHsI peakUni, MOATBEPKAAIOIINX CYIIECTBOBAHNE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUi
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIMICHUN B PA3TAIHBIX
YCIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIOJIFO XUMHUYECKOT0 AJIEMEHTa 10 (hopmyie
COCITMHEHWSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, POBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coOJII01aTh MTpaBuJIa MOJb30BAHMS XUMHUYECKOW MTOCYI0N U
71a060paTOPHBIM 000PYAOBAHUEM, a TAKXKE MPaBUIia OOpAIICHUS C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKITUSMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYECHUIO U COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MIPOBOJIUTH PEAKITNHN, TIOATBEPIKAAIONTNE KAYECTBCHHBIN COCTAB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOpUI-, OpOoMU-,
MoauI-, KapooHat-, pocdar-, CUIMKAT-, CyIb(ar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHWSI 1 HOHBI H3YYCHHBIX METAIIJIOB, IPUCYTCTBYIOITUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIILHON AESTEIBbHOCTU — aHAIH3
U CUHTE3, CpaBHEHHUE, 000011IeHNE, CUCTEMATU3allMI0, BbISIBJICHHUE
MPUYUHHO-CJICACTBEHHBIX CBSA3EH — JIsl U3yUYEHUsI CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKINH, €CTECTBEHHO-HAYYHBIC METObI TO3HAHUS —
HaOII0IeHNE, U3MEPEHUE, MOACITUPOBAHNE, SKCTIEPUMEHT (peasbHbIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pazjnen 1.1lepBonayasibHble XUMHYECKUE TIOHATHUS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK

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

YyejoBeKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

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

Wroro mo paszneny 20

Pa3nesa 2.BakHelimme npeacTaBuTe/ M HEOPraHMYECKHUX BELECTB
91 Boznyx. Kucnopoz. [lonsitue 6 1 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK

' U CONISIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCAMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznen 3.I1epuoagnueckuii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3jemMeHToB /I. U. MenneneeBa. CtpoeHune aToMoOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn



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

3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 bubmorexa LOK

https://m.edsoo.ru/7f41837¢c

Mengaene-eBa. CtpoeHue
aToma

XUMHYECKas CBA3b.
bu6nuoreka [IOK

https://m.edsoo.ru/7f41837¢c

3.2 OKHUCIIUTEIBHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIINH

Htoro 1o pazuen 15 bubnmnorexka HOK
i https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmuorexa LHOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Kourpoabnbsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1.BemiecTBO U XMMHUYECKHUE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2.HemeTasIbl B X cOeIMHEHUS
91 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 anemMeHToB VA-rpymmsl. A3ot, pochop nux = 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 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

Pazgea 3.MeTasIbl M UX COCTUHEHU S

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHIINE METAJUIBI U UX COCTUHEHUS 6 httos://m.edsoo.ru/7f413636
Uroro mo pazneny 20
Pa3znen 4. Xumus n okpyskawumas cpeia
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKWU3HM 4esoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MmeTogax Mo3HaHUS B 1 bubnuorexa [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
paboThI B 1a00paTOPUU U TIPUEMBI bubmmoreka [JOK
3 1 1
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [JOK
s N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubnmorexa LIOK
6 A 1
TOMPIH MOJICKY BT https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubnmorera LHOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bromorexa LIOK

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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BaaeHTHOCTB 1 https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO 1 bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. 1 bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 1 bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA 1 bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. 1 bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM 1 bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIuii (COeTMHEHHSI, PA3TIOKEHHS 1 bubmmorexa LIOK
Pedktt A P : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U 1 Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



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

Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u 1 bubmorexa HOK
Ayxa. pos https://m.edso0.ru/ff0d448e
poctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHCIIOpo/1a (peakiuu OKUCIICHUS 1 buGnuorexa [IOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CrocoObl MOTy4YeHHUsT KHCIIOPO/a B
23 sabopaTopuu qun OMBImnerH(iTH 1 bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O 1 bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TommuBo (HeTh, yroib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro 1 bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue 1 bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u mpocrtoe 1 bubmuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA 1 bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6nunorexa LIOK
29 IT 1
OFFTHE © HETOTax 1t coix https://m.eds00.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B 1 bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTndeckas CBSI3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX brbmmorexa LIOK
. p https://m.eds00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN
bubnunorexa LIOK

XUMHUYCCKUX DJICMCHTOB. HOHS[TI/IG (0] 1
https://m.edsoo.ru/00ad9ffa

rpymmnax CXOJHbIX 3JIEMCHTOB

[Tepuoanueckuii 3aKOH U

[lepuoanueckas cucrtema 1 Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menneneesa
Ilepuoppsl, rpyImsl, 10, TBI 1 bubmorexa [IOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
Crpoenue atomoB. CoCTaB aTOMHBIX 1 bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
aTOMOB 3J1eMeHTOB [lepuoauueckoii 1 bubmmorexa [IOK
pro https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA MO €T0 MOJIOKEHHUIO B 1 bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. 1 bubmmnoreka HOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DIJIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
58
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMuueckas bubmuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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61 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okucnenis 1 https://m.edSO(I)_.[ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bubmuoreka [{OK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(])_.Iru 100adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue atromMa. XUMUYECKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O60011eHuE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKo0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HAaHWUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eakud. [Tonsarue o romoreHnbix u | 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 uccoruanuu. CUiIbHbIE U c1a0ble bubnnorexa LHOK
8 HHat. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnsle ypaBHEHUS peaKIIAil bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
XUMUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIUAINA
XHUMHU4YeCKHUEe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o rHApOIN3E CONEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTeMaTU3aIUs bub6muoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Penrenue KkcriepuMeHTaIbHBIX bubnnorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nuccoruanus. XUMHYECKHE
peaKkIu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTeprCcTUKa TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe u anmqecxne bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOLE Bubmaorexa ITOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, [IOJIVYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3yudeHHe bubnmorexa IOK
yqv - 1Y https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuil. XUMHUYECKOE bubnnorexa [TOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOJTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcupl yriaeponaa, ux GU3nIecKue
A XUMHAYECKHUE CBOICTBA.
36 DKOJIOTHUECKHE IIPOOIEMBL bubmorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHasg KUCI0Ta U €€ Conu bubmorexa LHOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coe quHeHU bubnnorexa [JOK
p g https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
. bubmuoreka [{OK
42 «Baxkuei1e HeEMeTaJLTBI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 ONEeKTPOXUMHYCSCKHH Psl bubmorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 10 YPaBHEHUSAM XHMHYECKHX bubmorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsTHE O KOPPO3UU METAIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bu6mmoteka IIOK
a7 €JIOUHBIEC METAJIIBI
i https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [lenouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueiimme coeqUHEHNS KaIbIIH bubmorexa LIOK
A a https://m.edsoo.ru/00ael15e8
51 O06o001eHre U CHCTEMAaTH3aIIHS bubmuoreka [{OK
3HAaHUH https://m.edso00.ru/00ael15e8
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOIBI M METOEI €6 buGnuorexa [IOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
% AKeneso https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O60061eHre U cucTeMaTH3anus bubnnoreka [JOK
3HaHUI https://m.edsoo.ru/00ae15e8
[IpakTnueckas padora Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B U30BITKE WIN bu6muoreka [JOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ae15e8
KonTponbnas padora Ne4 o teme
. bubnuoreka [{OK
62 «BaxuHenme MeTauIbl 1 UX

COCAUHCHUA»

https://m.edsoo.ru/00ael5e8
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'.E. Pygsutuc @.I'. ®enpaman XuMus 8 Kiacc, U3JaTeJIbCTBO
«ITpocsenienue»
I'.E. Pynzutuc @.I'. @enpaman Xumus 9 kiacc, U31aTeIbCTBO

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA
Xumusi(0a30BbIAYpOBEHD ). Peannzaliis o0pa3oBaHus: METOUYECKOE ITOCOOHE
st yautens / Kasepuna A. A., [Tuuyruna I'.B.; nox pea.I'. B. Iluuyrunoii. M.

: ®I'bHY «HcTuTyT cTpateruu pa3Butus oopazoBanus PAOy, 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://edsoo.ru/rabochie-programmy/



