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IHHOACHUTEJIBHASA 3AIITMCKA

[IporpaMmMa 1O XuUMUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs
COCTaBJicHa Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBarenbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMsl, MPECTaBICHHbIX
B ®I'OC OOO, a Takke Ha ocHOBe denepanbHOil pabodeld MPOTPaMMBbI
BOCTIUTAHMSI U C Y4ETOM KOHIICIIIIMY TPENo aBaHusl Y4eOHOTO TIpeaMeTa « XUMUSD)
B 00pa3oBaTenbHBIX opranu3anusax Poccuiickoii @enepamnmu.

[Iporpamma Mo XuMuM JaéT MPEACTAaBICHHE O LENAX, OOIEH cTpareruu
0o0y4deHMsl, BOCIHTAaHUS W Pa3BUTHA OOYYAOMMXCS CPEIACTBAMU Y4EOHOTO
npenmMera, YCTaHABIMBAET  00s3aTenbHOE peIMETHOE coJieprKaHue,
IpelyCcMaTpUBaeT paclpeAesieHue €ro Io KilaccaM W CTPYKTYpHPOBAHUE I10
pazienaM M TeMaM MNpOrpamMMbl IO XHUMHH, OMNPENETsIeT KOJIUYECTBEHHbIE H
Ka4yeCTBEHHbI € XapakTepUCTUKU COJIepKaHusl, PEKOMEHTYEM YIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMUH C  YYETOM  MEXKIPEAMETHBIX H
BHYTPUNPEIMETHBIX  CBSI3€M, JIOTUKM  Y4e€OHOTO TMpOILecca, BO3PACTHBIX
0COOCHHOCTEH OOydJaronmmxcsi, OIpeAeIieT BO3MOXKHOCTH IIpeaMeTa i
peammzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pazoBaTeibHOM
IporpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE 1€l U3ydeHUs MTpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TTO3HABATEILHON JESTEIHPHOCTH OOYYaIOMmIErocsi MO0 OCBOCHHIO
y4€0HOTO COJEpPKAHUSL.

3HaHWE XUMHUH CIY)KHT OCHOBOW JJIsi (OPMHUPOBAHHUS MHUPOBO33PEHHUSI
00yyJaromierocs, ero MpeacTaBICHUd O MaTEepPUALHOM €IWHCTBE MHpPA, BAKHYIO
poab UrparoT (GopMUpPYEMble XUMHEH MNPECTABICHUS O B3aMMONPEBPALICHUSIX
SHEPrUU W 00 DBOJIIOLIUMM BEIIECTB B MPUPOJE, O IMYTSIX PEIICHUs TI00aTbHBIX
npo0jeM yCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPbEBOM, IHEPTETUUYECKOM,
MUIIEBOM M 9KOJOTUYECKOM 0€30MacHOCTH, IPOOIJIeM 3ApaBOOXPAHEHHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealm3alliil  BO3MOXHOCTEM JUII  CaMOpPa3BUTHUS |
dbopMUpOBaHUS KyJIbTYPhI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAILHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBINUICHUS M TBOPUYECKHX CIOCOOHOCTEH
00ydJaronmxcsi, HaBBIKOB HX CaMOCTOSTEIbHOW y4eOHOM JedTeNIbHOCTH,
OKCTIEPUMEHTAILHBIX W HCCJCMOBATEIHCKIUX YMEHHWH, HEOOXOIWMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B IPOPECCUOHAIBLHOMN AESITEbHOCTH;

3HAKOMHUT CO CHeMUupUKON HAYYHOTO MBINUICHHUS, 3aKIaJbIBACT OCHOBBI
IEJIOCTHOTO B3IJIsI/1a Ha €IMHCTBO MPUPO/Ibl U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYarOIIUXCS;

croco0CcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOMICHUS K €CTECTBEHHO -
-Hay4YHBIM 3HaHUSIM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHYECKOE
00pazoBaHue 00y4aIOITXCS.

JlanHble HampaBJjieHHs B OOYYEHMM XMMHUHM OO€CNeYuBaIOTCS creuupuKon
Colep)KaHusi  y4eOHOTO  TpeaMera, KOTOPBIM  SBISETCA  TENaroTH4ecKd



aJlaTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUU HA ONpPEACTIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyJaIONMMUCS CUCTEMBI TMEPBOHAYAILHBIX TOHITHA XWMUHM, OCHOB
HEOPTAHMYECKOM XUMUHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX [OHATHIA
OpPraHnYeCKOW XMMUHU.

CtpykTypa cojaep>kaHusi IpOTpaMMbI MO XHUMHH C(HOpPMUPOBAaHA HA OCHOBE
CHCTEMHOTr0 Toaxoja kK e€ m3ydeHuto. CoaepiaHue CKIAIbIBACTCS U3 CUCTEMBbI
MOHATHN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHITUNA O XUMUYECKOU
peakuuu. OO0e OSTH CHCTEMBI CTPYKTYpPHO OpPTaHM30BaHbl 10 MPUHIIUITY
MOCJIEA0BATENIbHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX MPENCTABIICHUI
Pa3HOTO YPOBHS:

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

— Ilepuonnueckoro 3akoHa JI. 1. MeHaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUH;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOM CBS3H;

— TpencTaBiIeHUN 00 SJICKTPOIMTUYECKOW JUCCOIMAIMKM BEIICCTB B
pacTBOpax.

Teopernueckue 3HAHMS PACCMATPUBAOTCA HA OCHOBE OSMIIMPUYECKU
MOJTy4€HHBIX U OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO
YPOBHS K JPYroMy, BBITIONHSS (YHKIMM OOBSICHEHHWS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOKHOCTEM NMPAKTUUECKOTO NPUMEHEHUS U TOJY4YEHUs
M3y4acMbIX BEILECTB.

OcBoeHue TMporpaMmbl MO XUMUU  CIOCOOCTBYET  (POPMUPOBAHUIO
MPEACTABICHUSI O XUMUYECKOW COCTABISIONIECH HAYYHOW KapTHUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM NPUPOJIbI, LEHHOCTHOIO OTHOIICHHS K HAydHOMY 3HAHUIO H
METOJIaM TO3HaHUs B Hayke. M3ydyeHue XMMHUHM NPOUCXOAUT C TPHUBICYEHUEM
3HAHWA W3 paHee HW3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyXaromUil MHUDPY,
«buonorus. 5-7 knacce» u «Puszuka. 7 KIaccy.

[lpy wu3ydeHUUM XUMUU TPOUCXOAUT (GOPMHUPOBAHHWE 3HAHUKA OCHOB
XUMHYECKOM HAayKH KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHHUS, MPAKTHUECKOU
JNEATEIbHOCTA 4YEIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBHI.
3agadya yuyeOHOro mpeaMera COCTOUT B (OPMHPOBAHUU CHUCTEMBI XMUMHYECKHUX
3HAHUN — BAKHEUINX (DAKTOB, MOHATUMN, 3aKOHOB U TEOPETUYECKUX MOJIOKEHHM,
JOCTYMHBIX O00OOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, S3blka HayKH, B
OpUOOIICHUH K HAy4YHBIM METOJIaM [IO3HAHUSI TPU M3YYEHUM BELIECTB U
XUMHYECKUX peakiuid, B GOPMUPOBAHUM U PA3BUTUHM TO3HABATEILHBIX YMEHHUHU U
UX TPUMEHEHUH B Yy4E€OHO-TIO3HABATEIbHOM M y4e€OHO-UCCIIEeI0BATEIbCKOM
NeSTEIbHOCTH, OCBOGHMU TMpaBUJI 0OE€30MacHOTO OOpalieHus C BEIIeCTBAMHU B
MOBCEIHEBHOM >KHU3HH.

[lpu m3ydeHnn XMMUHM Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUSI BaKHOE
3HAUYCHHUE MPUOOPEIH TaKue 1elu, KakK:

— ¢dopMHUpPOBaHHE WHTEIVICKTYATbHO PAa3BUTOW JHUYHOCTH, TOTOBOM K
caM000Opa3OBaHMI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO pPEIICHHH,
CIIOCOOHOM aganTUPOBATHCS K OBICTPO MEHSAIOMIMMCS YCIOBUSAM KU3HH;



—  HampaBJICHHOCTh OOy4YeHUS HA CHCTEeMAaTH4YecKoe MpHOOLIeHUE
o0ydJaronmxcsi K CaMOCTOATEIbHON MO3HABaTENbHOW [EATETbHOCTH, HAYYHBIM
MeTOJlaM MO3HaHusA, (POPMUPYIONIMM MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHWH;

— oOecrieueHre yclIOBUM, CTIOCOOCTBYIONMX MPUOOPETEHUIO 00yUatOIIUMHUCS
OmbITa Pa3HOOOpPA3HOM NEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIINI ), UMEIONMX YHUBEPCAILHOE 3HAYEHUE I
Pa3IMIHBIX BUIOB JICATCILHOCTH;

— (¢opmupoBanue oOmel (GYHKIMOHATHPHOW H €CTECTBEHHO-HAay4YHOU
IPAMOTHOCTH, B TOM 4YHCJE YMEHUU OOBICHATh W OLEHUBATh SIBJICHUS
OKPYXKAIOIIEro MHUpa, WCIOJb3ysd 3HAHUS W OMBIT, MOJy4YeHHBbIC MPU U3YUYCHHU
XMUMUM, TPUMEHSATh WX MPU PEUICHUH MpoOJieM B TMOBCEIHEBHOW >XH3HU U
TPYIOBOU AEATEIBHOCTH;

— ¢opmupoBanre y OOydYalOIMXCA TYMAHUCTHUYECKHX OTHOIICHUH,
NMOHUMAaHUS IIEHHOCTH XHMHYECKHUX 3HAaHWUW JUII BBIPAOOTKH SKOJOTHYCCKH
1enecooOpa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAaHEHUs CBOETO 3JJ0POBbS U OKPYKAIOIIEH PUPOIHOM CPEIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO HA OCHOBE YCBOEHHMS OOIICYETIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY IpOQMIIL W HANPaBICHHOCTH JalbHEWUIIEro
00y4YeHUs.

OOmiee uyMciIO 4YacoB, OTBEAEHHBIX MJII H3Y4YEHHs] XUMUHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleqo), B 9 kjacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEP’>KAHUE OBbYUYEHMUA

8 KVIACC

IlepBoHayajibHbIEe XUMHYECKHE TIOHSATHS

[Ipenmer xumuu. Pons XuMuM B )KM3HU 4Y€JOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBA BEHIECTB. ArpEraTHOE COCTOSIHUE
BenecTB. [loHATHE O MeTO/lax MO3HAHUS B XUMHH. UYHCTHIE BEIIECTBA U CMECH.
Cnoco0sbI pa3ieneHus: CMeCei.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE 3IJEMEHTbl. CHUMBOJIBI XUMHYECKHX
a1eMeHTOB. [IpocThie U C0KHbBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopMyna. BaleHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAs aroMHas Macca.
OTHOCuUTENnbHAs MOJIEKYJIsipHas Macca. MaccoBasi JI0Jii XUMUYECKOTO 3JIEMEHTa B
COEVHEHNN.

KommuectBo BemectBa. Monbs. MonsipHas mMacca. B3auMOCBsI3b KOJIMUECTBA,
Macchl W 4YHCIAa CTPYKTYPHBIX €IHWHWI[ BemecTBa. Pacuérer mo dopmynam
XUMHUYECKUX COEIUHEH U

OU3NYECKUE U XUMUYECKHE SIBICHUA. XUMUYECKasl Peakius U e€ Mpu3HaKu.
3aKoH COXpaHEHMsI MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Kiaccudukanuys
XUMUYECKHUX PEaKIUi (COeIUHEHUS, pa3JI0KEeHUsI, 3aMEILICHUsI, 0OMEHA).

Xumuueckui IKCnepumenm .

3HAKOMCTBO C XUMHUYECKOW MOCYJ0MU, MpaBwiaMu paboThl B J1aDOpaTOpuu U
npuéMamMu oOparieHust ¢ 1a00paTOpHBIM 000pPYIOBaHUEM, U3yYEHUE U OINKCAHUE
(GuU3MYECKNX CBOMCTB OOpa3IOB HEOPraHMYECKUX BEIIECTB, HAOJIOJECHUE
¢busnuecknx (TUIaBIeHWE BOCKA, TasHUE JbJa, PacTHPAHWE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIIUS BOJIbI) U XUMHUYECKUX (FOpPEHHE CBEUM, MPOKAIMBAHUE
METHOUW MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTOW) SIBICHUH, HAOIIO[CHHE U
OIMCAaHUE TIPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pasjioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3joKEHUE THUAPOKCHUIA
menu (I1) mpu HarpeBaHuu, B3aMMOACHCTBUE XKeme3a ¢ pacTBopom com meau (11),
U3Yy4EHUE CIOCOOOB pa3/eNeHUs] CMECE: ¢ MOMOIIBI0O MarHurta, (GUIbTPOBAHUE,
BbINIApUBAHKE, JUCTUWILIIIMS, XpoMaTorpadus, MpOBeIEHUE OUYUCTKU MOBAPEHHOU
COJM, HaONIOJIEHWE W  ONMCaHWEe  pPE3yJbTaTOB  MPOBEIAEHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMs] MacChl, CO3/IaHHE MOJEIEH MOJIEKYJ
(apocTep>KHEBBIX ).

Baskneiimme npeacTaBuTe/ I HEOPraHMYECKUX BEIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopong — snmeMeHT u mpocToe
BemiecTBO. HaxokaeHwe Kuciaopoja B mpupoae, (pu3mdeckue W XUMHYECKHE
cBoiictBa (peakumu TopeHwus). Oxcunabl. Ilpumenenue kwucioponaa. CrocoObl



NOJy4eHUs] Kucjopoaa B Jaboparopud © mOpoMbliuieHHOCTH. Kpyrosopot
Kuciopoa B npupozae. O30H — aoTpornHas MoAuduKaus KUCIOPoia.

TeroBoit 3p@exkT XuMUUECKOM peakih, TEPMOXUMHYECKHE YpaBHEHUS,
DK30- U SHAOTEPMHUYECKHE pEaKUUHU. TOIUIMBO: Yrojib M MeETaH. 3arps3HEHHE
BO3/lyXa, YCWIEHUE MApHUKOBOTO 3 (hekTa, pa3pylieH e 030HOBOTO CJIOS .

Bomopon — »snemeHT m mpoctoe BemecTtBo. Haxoxxnenue Bomoponaa B
npupojse, (uanueckue © XUMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noayuyenusi. Kuciorer u conn.

MosnsipHbiil 00bEM ra3zoB. Pacuérsl M0 XUuMHUYECKUM YPABHEHUSIM.

Ousznyeckne CBOWCTBA BOJbI. Boaa kak pacTBoputenb. PacTBOpBHI.
HachlllleHHbIE W HEHACBIIICHHBIE PacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji BellleCTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbI. OCHOBaHMUSI.
Poiib pacTBOpOB B IpUPOAE U B JKU3HU 4YeTIOBeKa. KpyroBopoT BOJBI B IIPUPO/IE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OUYMCTKA IPUPOJHBIX BOJ.

Knaccudukammss neopranmdeckux coenuHeHnid. Oxcuabl. Knmaccudukarms
OKCHUJIOB:  coJieoOpasyromue  (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) U
HecosieoOpazyromme. Homenknatypa okcumoB. Dusznueckue W XUMHUYECKUE
CcBOMCTBa OKCUAOB. [loyueHne okcuaos.

OcnoBanus. Krnaccudukanus ocHOBaHMiA: IMEIOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. Puznyeckue M XUMHUYECKHE CBOMCTBA
ocHoBaHui. llosyuenue ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucior. HomeHnkinarypa kucior. Ouzudeckue u
XUMHAYECKHE CBOWCTBA KUCJIOT. Psan aktuBHOcTM MertannoB H. H. bekerosa.
[TosrydeHne KUCIIOT.

Comun. Homenkiarypa coneil. Ouznyeckne M XMMHUYECKUE CBOWCTBA COJICH.
[TommydyeHnue coien.

['eneTnueckas CBSI3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuil IKcnepumeHm :

KaUYE€CTBEHHOE ONPEACICHUE COJEPKAHUS KUCIOPOJa B BO3IyXe, MOJTYyUECHUE,
coOupanue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCIOpOJAa, HaOIIOEHUE
B3aUMOJECUCTBUSL BEUIECTB C KHUCIOPOJOM U YCJIOBHUS BO3HUKHOBEHHS U
npeKpaiieHusi TopeHus (Mmokapa), O3HAKOMJIGHHE C oO0paslaMu OKCHIIOB H
OTNMCAaHUE WX CBOMWCTB, MOJIyd€HUE, COOMpaHUE, pPaACIO3HABAHWE M H3Yy4YCHHUE
CBOMCTB BojOpoja (ropeHuc), B3auMojeicTBue Bojgopoaa ¢ okcuaom meau (1)
(BO3MOYKHO KCIIOJIb30BaHUE BHJleOMATEpHaioB), HaOMOAeHHEe 00pa3IoB BEIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBAaHHE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C
Pa3IMYHON pACTBOPUMOCTHIO, IIPUTOTOBIIEHUE PACTBOPOB C OMNPEAEIEHHOU
MAaCCOBOW J0JIEW paCTBOPEHHOIO BELIECTBA, B3aUMOJIEWCTBUE BOJBI C METAJUIaMU
(HaTpyieM W  KaJblMeM) (BO3MOKHO HCIIOJb30BaHHWE BUJEOMATEPUAIIOB),



UCCJIEIOBaHHE OOpa3sLOB HEOPTraHMYECKUX BEUIECTB PA3JMYHBIX KJIACCOB,
HAOJI0/IEHUE M3MEHEHUSI OKPAaCKM MHAMKATOPOB B PACTBOPAX KUCIOT M ILEIOYEH,
u3ydueHue B3auMozeiicTBus okcuaa meau (l1) ¢ pacTBopoM CepHOU KHCIOTHI,
KHCJIOT C METaJUlaM{, PEaKIUil HEWUTpadu3aluu, MOJy4EHHE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHWE OJHOTO MeTaula APYTHM M3 PacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAIBHBIX 3a7a4 N0 Teme «BaxHenmue KiIacchl HEOPTaHMYECKUX
COCIUHEHUI.

Ilepuoanyeckuii 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHX
yiemMeHToB JI. U. MenaeseeBa. CtpoeHue aTromMoB. XMMHYECKasi CBS3b.
OKHCIUTEIBHO-BOCCTAHOBHUTEIbHbIE peaKI N

[lepBbie MOMBITKH KiacCU(UKAIMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyIIax CXOJIHBIX 3JIEMEHTOB (ILEJOYHbIE W ULIEIOYHO3EMEIbHBIE METaJUIbI,
rajloreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3yloT aM(POTEpHBIE OKCHUIBI
Y TUAPOKCHUIBI.

[Teproanueckuii 3akoH. [leprognyueckas cucteMa XuMHY €CKUX 3J1€MEHTOB /1.
N.  Menneneea.  Koportkonmepuoanas W JJIMHHONEpPUOAHAA  (POpPMBI
[lepuoanueckoit cuctembl xumuueckux 3ymeMeHToB /. M. MenneneeBa. [leproabl
U rpynnbl. PU3NYECKUM CMBICH IOPSAAKOBOIO HOMEpa, HOMEPOB Iepuona Hu
I'PYIIIBI YJIEMEHTA.

Ctpoenne atromoB. CocTaB aTOMHBIX sep. M3otonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[lepuonnueckoit cucremsl [[. M. MenneneeBa. XapakrepucTUKa XUMHUYECKOTO
AJIEMEHTA MO ero nojoxeHuto B [lepuonnueckoit cucreme /. . Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paJuyca arOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEM ETANINYECKUX CBOMCTB MO Ipynnam ¥ Nepuoaam.

3nauenue [leprnoanueckoro 3akoHa u [lepnoandeckoil CuCTEMbl XUMUYECKHUX
DIIEMEHTOB I pa3BUTHS Hayku U npaktuku. J[. M. MenpeneeB — yd€Hbli H
IpaK/1aHUH.

Xumuueckass cBs3b. KoBasieHTHass (MojsspHAas W HEMOJIApHAasi) CBA3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 37IEMEHTOB. lOHHAas CBS3b.

Crenenp  oxucieHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
ITpouecchl OKUCIEHNS U BOCCTAaHOBJIEHUS. OKHUCINUTENN U BOCCTAHOBUTEH.

Xumuueckui IKCnepumenm

M3ydeHre o0pasloB BEIIECTB METALIOB M HEMETAIOB, B3aMMOJIEHCTBHE
IUAPOKCUIA LMHKA C PacTBOpaMM KHCJIOT U IIEJOYEH, NPOBEAEHUE OIIBITOB,
WUIIOCTPUPYIOIMX  IPUMEPHl  OKUCIMTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIIUU
(ropeHue, peakiy pa3IoKEHUs, COCTUHEHHUS ).

Mexcnpeomemmule céa3u



Peammzanuss MeXnpenMeTHbIX CBS3€M IIPU M3YYEHUM XMMHM B 8 Kiacce
OCVILECTBIIAETCS. 4Yepe3 UCIOIb30BAaHME KaKk OOIIMX €CTECTBEHHO--Hay4YHbIX
MOHATUM, TaK U MOHITUH, SIBISIIOIIUXCS CUCTEMHBIMU UL OTACIBbHBIX NPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO01me ecTeCTBEHHO--HAYYHbIE TTOHATHS : HAYYHBIN (hakT, TUroTe3a, TeOpusl,
3aKOH, aHaJIW3, CHHTE3, KiIaccupuKaius, TePHOJINIYHOCTh, HAOJIOCHUE,
DKCHEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHNE, MO/JIENb, SIBIICHUE.

®usuka: marepusi, aroM, OHJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMNbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, YJIEKTPUUYECKHUM 3apsi]l, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, a3, (PM3MUECKUE BEIUYUHBI, CIUHUIIHI
U3MEPEHMS, KOCMOC, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: doTocunTes, apixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBHI,
IIOJIE3HBIE UCKOTIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeECKasl peaKIus

[lepnonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMUYECKUX 3J1EMEHTOB /1.
N. MenpeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHAYECKUX JJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, KaMs, KaIbLUUI M HX
COCIMHEHUN B COOTBETCTBUM C TIOJOXKEHHUEM »JieMeHTOB B Ilepnognueckon
CHCTEME U CTPOEHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BUABI XMMHYECKOW CBSI3U. THIBI KPpUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTATIMYECKON PEIETKU U
BHJ1a XUMUYECKOU CBS3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPraHWUYECKUX BEILECTB. XUMHUECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJACCAM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukaims XuMHUECKUX PEaKIUil 10 Pa3IMuHbIM MpHU3HAKaM (IT0 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEaKIlMM BEUIECTB, MO TeIuioBoMmy 3ddekty, mo
U3MEHEHUIO CTETEeHEW OKUCIICHUS XMMHYECKHX DJIEMEHTOB, MO0 0OparuMOCTH, IO
Yy4aCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKHUE PEAKIUHU, TEPMOXUMHUUECKHUE
YpaBHEHMUS.

[lonstne o ckopoctn XuMuyeckol peakuuu. llonarue 06 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakinusx. [IoHATHEe O TOMOTEHHBIX W T€TePOTECHHBIX
peakuusx. [lonsatue o katanuze. [loHsTHE 0 XMMUYECKOM paBHOBecHH. DakTOPHI,
BIIMAIOIINE HA CKOPOCTh XUMHUYECKOW PEAKUMHU U TMOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

OKUCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  JJIGKTPOHHBIM  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTEIBHOM  pPEAKIIUU. CocTaBieHue YpaBHEHUU



OKHUCJIMTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA €  MCIOJB30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus dNEKTPOIMTUIECKON TUCCOLMALNNA. DIEKTPOJIUTHI U HEIJIEKTP OJIUTHI.
Karnonsl, aHnoHbl. MexaHu3M AUCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BHIAMHU
xuMudeckou cBsi3u. Ctenenp aucconuanyu. CUibHbIE U cla0ble SJIEKTPOJIUTHI.

Peakiiuu moHHoro oOMeHa. YCIoBuUS MPOTEKaHUSI peaKinii HOHHOTO 0OMEHa,
IOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMW U COJIEH B CBETe TMPEACTaBICHUM 00 DICKTPOIUTHYECKOM
nuccouuanuu. KauecTBeHHbIe peakiiiy Ha HOHBI. [IoHsATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm

O3HAaKOMJICHHE C MOJICJSIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHuyeCKUxX
BEIIECTB — METAUIOB M HEMETauioB (rpaduTa W ammasa), CIO0KHBIX BEIIeCTB
(xJlopuaa HATpUsl), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHU XUMHUYECKOM peakiuu
OT BO3JCUCTBUS Pa3IMUHBIX (HAKTOPOB, HCCICIOBAHUE BIEKTPONPOBOIHOCTH
pacTBOpPOB BEUIECTB, IMpoliecca JUCCOLMALMU KHUCJOT, IIEJOYed U COoJel
(BO3MOHO  HKCHOJb30BAaHUE BHUJICO MaTepualoB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX  MPU3HAKK  MPOTEKaHUS  peakuuil  HMOHHOTO  oOMeHa
(oOpa3oBaHue oOcajaka, BbBIJICTICHHE Ta3a, OOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOUIMX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX  PEAKIHIA
(ropeHue, peakiuu pasyioKEHUs, COCIUHEHUS), pacliO3HABAaHUE HEOPTaHWYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAKUMl Ha HOHBI, pEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4.

HeMeTanibl U UX COeIMHEHUSA

OOuras xapakrepucTuka TajgoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTereHU okucieHus. CTpoeHue u (U3UYECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOTEHOB. XMMHUYECKHME CBOWCTBA Ha [MpUMEpe  XJopa
(B3aMMOJIEMCTBHE C METaJUlaMU, HeMeTaUlaMH, Iejioyamu). XJIOPOBOJOPO/I.
CoJsisiHasi KUCJIOTa, XMMHUYECKUE CBOWMCTBA, MOJiydeHUE, NpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJAOPOJAa Ha OpPraHU3M 4YeJOBEKa. BaxHeulme XJIOpUAbl U HUX
HAXOXKJEHUE B IPUPOJE.

OO6uras xapakrepuctuka 3j1eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CtpoeHue M (PU3UYECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJIa U Cepbl. AIIIOTPOIHBIE MOAU(DUKAIIUN KUCIOPOa
U cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBOJOPO, CTpOoeHHE, (PU3UUYECKUe U
XUMHUYECKHE CBOWCTBA. OKCUABI CEPbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciota, (QHU3MYECKHE U XHUMHYCSCKHE CBOMcTBa (0oOmme Kak
NpeICTaBUTENSl Kjacca KHCJIOT U crhenuduueckue). XUMHUYECKHE peakIiluw,
JeKaliMe B OCHOBE NPOMBIIUIEHHOTO CIOCO0a MOJIy4YEHUS] CEPHOM KHCIIOTHI.
[Ipumenenne cepHol kucnoThl. Colli CEpHOM KHUCIIOThI, KAYECTBEHHAs PEaKIUs Ha



cyib(ar-non. HaxoxxaeHue cepsl U €€ COEOUMHEHHH B IpHUpojie. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl COCAUHEHUSIMH Cepbl (KHCJIOTHBIE JOX[IH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €r0 MPEeI0TBPALICHHUS.

OO6mras xapakrepuctuka siaeMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTpaHEHUE B MPUPOJE,
¢usnyeckue U xumuueckue ceorictea. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
bu3znyecKre U XMMHUYECKUE CBOMCTBA, MOTyyeHre u npuMenenue. Coau aMMoHus,
uX (U3UUECKHE U XUMHYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMSI. A30THasi KHUCIJIOTa, €€ mosiydeHue, GU3nuecKue U XUMHYECKHe
CBOHCTBa (00IIMEe Kak MpEeACTaBUTENA Kilacca KHCJIOT M crheuuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJEd AaMMOHMS B KaueCTBE MHUHEPATbHBIX
ynoOpeHnil. XuMUYEeCKOe 3arps3HEHNE OKPYXKAIOIMIEH CPelbl COSTMHEHUSIMHU a30Ta
(KHCJIOTHBIE JOIH, 3arps3HEHHE BO3JyXa, MOYBbl W BOJ0EMOB). Docdop,
aJuloTponHble Moaupukamuu ¢gocdopa, pusnueckne U XUMUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dochopHas kucinoTa, Gusndeckue 1 XMuMUIECKHUE CBONCTBA,
nosrydyenue. cronb3zoBanue (GocdaroB B KaueCTBE MUHEPAIbHBIX Y100pEHUI.

OO6mras xapakrepuctuka 371eMeHTOB |VA-rpynmsl. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapakTEepHble  CTENEHUW  OKHUCJIEHHs.  YIJIEpOoJa,  aIOTPOIHBIE
MOAU(UKALIUKM, paclIpoCTpaHEHWE B TNPUPOAE, (PU3UUYECKHE U XUMHUYECKHUE
cBoiictBa. AncopOuusi. Kpyrosopot yriepoaa B npupoje. OKCuanl yriepoja, ux
¢usnyeckue M XUMHUYECKHE CBOMCTBA, JIEHCTBHE Ha JKMBbIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yriaepoaa (1V), rumoresa ra00aTbHOrO TOTEIUICHUS KJMMara, MapHUKOBHIN
¢ dekt. YroyibHas KUCIOTa U €€ COJIM, UX (PU3UYECKHE U XMMUYECKHE CBOICTBA,
nojlyueHue H npuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTAHUYECKUX BELIECTBAX KaK O COCAMHEHUIX
yriaepoja (MeTaH, 3TaH, 3THIEH, al[€TUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsA KUCIO0TA).
[lpuponHble HMCTOYHHUKH YTJIEBOJAOPOJOB (Yroyib, NPUPOAHBIM Ta3, HEPTH),
OPOAYKTHl HX TepepadoTku (O€H3MH), MX POJb B OBITY U MHPOMBILUIEHHOCTH.
[ToHsiTHE 0 OMOJIOTHYECKU Ba)KHBIX BEIIECTBAX: )KUpPax, OeNKax, yrieBojgax — 1 ux
poaM B OKM3HM 4eloBeKa. MaTepualibHOE€ €QUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COEUHEHH.

Kpemunii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJyY€HUE U
npuMeHenune. CoenuHEHHS KpeMHHUsS B mnpupoje. OOmue mnpencTaBieHUs 00
okcune kpemuus (IV) u kpemuueBo kuciore. CUIMKAThl, UX MCIOJb30BaHUE B
ObITYy, B NPOMBILUIEHHOCTH. Ba)kHelMe CTpOUTENbHbIE MaTepHalibl: KepamuKa,



CTEKJIO, LIEMEHT, OeToH, xene300eToH. [IpobGnaembl Ge30MacHOro UCMOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUATIOB B IOBCEAHEBHOW KU3HU.

Xumuueckuii IKCnepumeHm

U3y4eHHe 0Opa3I0B HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCJIOTHI,
NPOBEACHUE KAYECTBEHHBIX PEAKLUMUI HAa XJIOPUA-UOHBI U HAOJIOJ€HUE MTPU3HAKOB
UX OPOTEKaHUs, OMbBITHI, OTpakarolue (U3NYECKUe M XHMUYECKHE CBOICTBa
TaJIoTEHOB M MX COEIMHEHUH (BO3MOXHO MCIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3lamMu XJOpUAOB (TAJIOTEHUAOB), O3HAKOMJIEHHE C
obpazuamMu  ceppl M €€  COEAMHEHUSMH  (BO3MOXHO  HCIIOJIb30BaHHE
BUJ€OMaTepuasoB), Ha0oeHne mpolecca oOyriauBaHus caxapa MoJ JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM  KHUCJOTHI, U3YYEHHE XUMUYECKUX CBOICTB
pa30aBiIeHHON CEpHOM KUCIOTHI, IPOBEICHNE KaueCTBEHHOM peakunu Ha cyibdar-
WOH M HaOIO/ICHHWE MpU3HaKa e MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, ¢ochopa M UX COEAMHEHUH (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), 00pa3laMu a30THBIX U (HocPOpHBIX ynoOpeHul, moaydeHue,
coOupaHue, pacno3HaBaHME U HW3YYEHHE CBOICTB aMMuaka, IPOBEIECHUE
KaueCTBEHHBIX peakUuil Ha MOH aMMOHHUS U (pocdaT-uoH U U3ydyeHHEe NPU3HAKOB
UX IPOTEKAaHUs, B3aUMOICUCTBUE KOHLICHTPUPOBAHHOW a30THOU KUCJIOTHI C MEABIO
(BO3MOKHO HCTIOJIb30BaHUE BHJIEOMATEPHUATIOB), V3y4YECHHE MOJIeIIen
KPUCTAUIMY €CKUX PEMIETOK anMasa, rpadura, (QynnepeHa, O3HAKOMIICHHUE C
IpPOLIECCOM  afCOPOIMM PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOWCTBOM MPOTHUBOTa3a, MOJy4eHUE, cCOOMpaHue, paclo3HaBaHUE U H3y4YEHHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX PEAKIUil Ha KapOoHAT U
CUJIMKAaT-MOHbl W W3Y4YEHHE TNPU3HAKOB HX MPOTEKAaHUs, O3HAKOMJIEHHE C
OPOAYKLIMEH CHJIMKAaTHOM NPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4 no teMe « BaHeilne HeMeTalabl U UX COSTUHEHUSD).

MeTaJLibl M UX COEIUHEHUS

OO6mras xapakTepuCTHKa XUMUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux nojoxenusa B Ilepuonnueckoil cucremMe XuMHYecKUX dieMeHToB JI. .
MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTaiuioB. MeTalsdeckas CBs3b U
METaJUIM4YECKasd  KPUCTAJUIMYECKass  pPEETKa.  DJEKTPOXMUMHUYECKHM  PAX
HanpsHKeHUH MeTairioB. OU3NMYECKHE U XMMHUYECKUE CBOMCTBA MeTauioB. Oo1mme
crocoObl mojydeHus: MeTauoB. [loHATHE O KOpPpPO3UM METAIOB, OCHOBHbBIE
CrocoObl 3ammThl X OT Koppo3uu. CmaBbl (CTanb, YyryH, AIOPATIOMHHUIM,
OpoH3a) ¥ UX MIPUMEHEHHE B OBITY ¥ TIPOMBIILICHHOCTH.

[I{enounsle MeTamisl: noJioxenue B [lepruonnueckor CUCTEME XUMHUYECKUAX
anemeHToB [[. 1. MeHneneeBa, CTpO€HHE MX aTOMOB, HAXOKIECHHE B MPHUPOJE.
du3nueckue U XMMUYECKHE CBOMCTBA (Ha mpumepe Hatpusa U Kamusi ). OKCuasl 1



TUAPOKCUIBI HaTpusi W Kamus. lIprMeHeHue IIEeNOYHBIX METAUIOB U HX
COEIUHEHUH.

[[lenouHO3eMeNbHBIE MeETAUIbl MAarHuid MW KaldbLMM: IOJOXKEHHUE B
[lepuoanueckoit cucteme xumMudeckux 3jeMeHToB [l. M. MeHueneeBa, cTtpoeHue
UX aTOMOB, HaxoXkJAeHue B npupojie. Puznueckue 1 XUMUUECKUE CBOMCTBA MarHus
U Kanbuusa. Baxheimme coeluHEHUs KalblUug (OKCHUI, THUAPOKCUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ yCTpaHEHMUS.

AnroMuHM: 110JI0)KeHKE B [lepnoanueckoit cucteMe XUMUYECKUX 3JIEM EHTOB
. Y. MenneneeBa, CTpO€HHE aroMa, HAXOXJIeHUE B mnpuponae. Puznyueckue u
XUMHYECKHE CBOMCTBA amfOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHU/IA I TUIPOKCHIA
ATIOMUHUS.

Kemnezo: nonoxenue B [leppoanueckoi CUCTEME XUMUYECKUX JIEMEHTOB /.
. MeHneneeBa, CTpOo€HUE aroma, HaxoxiaeHue B mpuponae. duznueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKcuabl, THApOKCUabl U cou xkene3a (1) u xenesza
(1), ux cocTas, CBOMCTBA U MOJYUCHHUE.

Xumuueckuil IKcnepumenm :

O3HAKOMJICHHE C OOpa3llaMyd METaUIOB U CIUIaBOB, WX (pu3mdeckumu
CBOMCTBaMHM, H3yYECHHUE PE3YJbTATOB  KOPPO3UHM  METAUIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHS OKCHIIA
KaJIbllMs U HATpus C BOJOW (BO3MOXKHO HCMOJIb30BaHUE BHICOMATEPUAIIOB),
VCCJIEIOBAHUE CBOWCTB XECTKOM BOJBI, MPOLIECCA TOPEHUS XKee3a B KUCIOPOJE
(BO3MOXHO  HCIIOJIBL30BaHWE  BHUAEOMATEpPHANIOB), TMPU3HAKOB MPOTEKaHUs
KaYeCTBEHHbIX PEAKIIMN Ha MOHBI: MarHus, Kajdblusl, ATFOMUHUS, [IMHKA, JKele3a
(I u xenesa (1), meau (1), HaOMIOICHME U OMUCAHKME MPOILIECCOB OKPAIIMBAHMUS
IUIAMEHU HWOHAaMU HATpus, Kauusd U Kalblusg (BO3MOXHO HCMOJIb30BAaHUE
BHJICOMATEPHUAJIOB), UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHA ATFOMUHUS
U TUAPOKCHIA IIMHKA, PEIICHUE IKCTIEPUM EHTATBHBIX 3a7a4 1Mo TeMe «BaxkHeime
METAJUTbl M UX COCTUHEHUS.

XUMHUA ¥ OKpYIKaLias cpeaa

BemectBa u matepualisl B MOBCEIHEBHOM >XKM3HU Ye€JOBEKa. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momois mpu
XUMHUYECKHUX 0KOTaX U OTPaBICHUSX.

XuUMHUYECKOE 3arps3HEHUE OKpYyKalollel cpenbl (MpenenbHas JOMyCTUMAast
KOHIIeHTpanus BemecTs, Aajiee — [1JIK). Poas XxuMuu B penieHur 3KOJOTUYECKHUX
pooIeM.

Xumuueckuil IKCnepumeHm:

u3ydeHue o0pas3IoB MaTepHUaIoB (CTEKIIO, CIUIABBl METAJUIOB, TMOJMMEPHBIE
MaTepuralbl).

Mestcnpeomemnuwie cea3u



Peammzanumss MeXnpeaMeTHbIX CBSI3€M NpU HW3y4EHHMH XUMHAHA B 9 Kiacce
OCVILECTBIIAETCS 4Yepe3 MCIOJIb30BaHUE Kak OOIIMX €CTeCTBEHHO-Hay4YHbIX
TOHATHH, TaK ¥ TIOHITHHA, SIBISIIOIIMXCS CUCTEMHBIMU I OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKIIA.

OO0mme ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAyYHBIH (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KJIAaCCHU(HKAIUsA, TMEpPUOJIUYHOCTh, HaOIO/ICHNUE,
OKCIIEPUMEHT, MOJICIUPOBAaHUE, HW3MEpPEHHE, MOJENb, SBICHUE, MapHUKOBBIH
3 (dEKT, TEXHOJIOTHS, MaTePHUAJIBI.

@duznka: marepus, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIbI, PATUOAKTHBHOCTh, MOJIEKYJa, SJIEKTPUUECKUN 3apsj, TPOBOIHUKH,
MOJYTIPOBOJTHUKH, — TUDJICKTPUKHA, (POTOIIEMEHT, BEMIECTBO, TeNO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIINYECKAs
pemérka, CIuiaBbl, (PU3UYECKHE BEIWYUHBI, €IUHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, TIAHETHI, 3BE3 b1, CoHIIE.

buonorus: ¢orocunres, asixanue, Ouocdepa, dSKOCHCTEMa, MUHEpaIbHBIC
yI0OpeHusi, MUKPOIJIEMEHTHI, MaKpO3JIeM €HThI, TUTATENbHbIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE TOPOIbI,
MIOJIE3HBIE CKOTIAeMbIe, TOTUTHBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBLI 110
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATBI

JINdHOCTHBIE peE3yNbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOTO  OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XO0Ji€ OOy4YeHHs] XUMHUHM B €IUHCTBE y4eOHOU U
BOCTIIUTATEIbHOU JIESITEIbHOCTA B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUNCKUMU
COLIMOKYJbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMH, MPUHATHIMH B
o01iecTBe MpaBWJiaMM W HOpPMaMH TIOBEJEHUS W CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPAa3BUTHUS U COIUATTU3ALIMH OO0 YJarOIIUXC 5.

JIuyHOCTHBIE  pe3ylbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaromuXCs
PYKOBOJICTBOBaTbCSl CHUCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpHUEHTAUd U
pAaCIIUPEHHE OTBITA AESITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HaydyHOMY HAcCJe/IMI0, MOHMMAHUS 3HAYEHUSI XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTO O00IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOUN uHpopmaimen o
NEPENOBbIX JOCTHKEHUAX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U OOILECTBA;

2) TpaKIaHCKOT0 BOCITHTAHMS:

NPEACTABICHUS O COLMAIBHBIX HOPMax W NpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIENOBATENbCKOM, TBOPYECKOM W JPYrHX  BHJAX
JeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOU MJeATENbHOCTH IMpHU
BBITIOJITHEHUHM y4E€OHBIX, TIO3HABATENBHBIX 33Ja4, BBITIOJHEHHH XUMHYECKHX
HKCTIEPUMEHTOB, CO3J]JaHUU Y4E€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMaH IO
W B3aUMOIIOMOIIM B TPOIECCE D3TOW Y4YEOHOW NEATEILHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUME U TMIOCTYNKH CBOMX TOBApUIIEd C MO3ULHUHU
HPABCTBEHHBIX U NMPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCJEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMUS

MHPOBO33PEHYECKNAE NPEACTABIEHUS O BEIIECTBE M XHUMHUYECKOW pPEAKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM WU COCTABIIIOLIME
OCHOBY JUIsl TOHUMAHUSI CYIIHOCTH HAy4YHOW KapTHHBI MUpPA, NpPE/ICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA MPHUPOJbI, B3aUMOCBI3SX YEIOBEKA C
MPUPOTHOU CPESION, O POJIM XMMHUM B MIO3HAHUM ATUX 3aKOHOMEPHOCTEW;

NI03HABaTEeIbHbIE MOTUBBI, HAPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHHU 1O
XUMUHU, HEOOXOJAUMBbIE il OOBSICHEHHUS HaOIOJaeMbIX MPOIIECCOB W SIBJICHUM,
M03HABATEIHLHOM, MHMOPMAIMOHHONW M YHUTATELCKOW KyJIbTypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pPabOThl € YYEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPATYpOH, JOCTYIMHBIMU TEXHUYECKHUMHU CpEICTBaMU HH(MOpPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO U TO3HAHMIO, JIFOOO3HATENIbHOCTh, T'OTOBHOCTh H
CIMIOCOOHOCT, K  caMOOOpa3oBaHMIO, TMPOEKTHOW U  HUCCIEA0BATENILCKOU
JeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTU U YPOBHSA OOy4EeHHS B
JTaJIbHEHIIIEM ;

4) dpopMupOBaHHA KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KU3HMU, OCO3HAHUE MOCJIEACTBUA U
HENPUSATHE BPETHBIX MPUBBIYEK (YHOTpEOJCHUS aIKOTOJIsl, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH COOJIIOJICHUST TpaBUiI  OE30MAacCHOCTH TMpU  OOpallleHUuH C
XUMHUYECKUMU BEIlIECTBAMU B OBITY U peaibHOM KU3HH;

5) Tpy10BOT0 BOCIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY U3yUeHUI0 podeccHil U Tpyaa pa3IuuyHOro po/a,
YBOXEHUE K TPyAYy U pe3yjbTaTaM TPYAOBOH JEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM 1O XUMHUU, OCO3HAHHBIM BBHIOOD
WHMBHUIYaJIbHON TPACKTOPHHU MPOJIODKEHUS 00pa30BaHUS ¢ YIETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCIIENTHON MPO(PECCHOHATBLHON NeATeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aJaTUPOBATHCS B MPohecCUOHAILHOU Cpeie;

6) IK0JIOrMYeCKOT0 BOCTIUTAHUS

AKOJIOTMUECKU IIeJIecCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK HCTOYHHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, MIOHUMAHHUE 1IEHHOCTHU 3I0POBOTO U
O0e3omacHOro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3NYECKOMY M TCUXUYECKOMY 3J0POBBIO, OCO3HAHHE IEHHOCTH COOJIIO/ICHHUS
paBujI 6€30IMMaCHOTO MOBEACHHS TIPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaITUX,
YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIHOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJydaeMble NMPH U3YUYCHUU XUMUH, IJIS
peLIeHUs 3a/1a4, CBA3AHHBIX C OKPYXKAIOLIEH PUPOJHOU CPENOU, ISl TOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpPhI, OCO3HAHMS TJIOOQAILHOTO  XapakTepa
HKOJIOTUUECKUX TPOOJIEM U TMyTel HMX pelIeHUs MOCPEICTBOM METOJIOB XHUMHH,
AKOJIOTHYECKOT'0 MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS MM B IO3HABATEIILHOM,
KOMMYHHUKATUBHOU U COLMATILHOM MPAKTUKE.

METAINIPEJIMETHBIE PE3YJIbTATBI

B cocrtaBe wMmeranpenMeTHBIX PE3YJIbTAaTOB BBIACISAIOT 3HAYUMBIE TS
dbopMHUpOBaHHSI MHUPOBO33pPEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIKII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCTIOJIb3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4€OHBIX MpEIMETax M MO3BOJISIOT Ha
OCHOBE 3HaHUU U3 3TUX TpeAMeTOB (HOPMHPOBATH NMPEACTaBICHUE O IEJIOCTHOMU



HAYyYHOU KapTHUHE MUpPA, U YHUBEpCAbHbIC yueOHbIE JACHCTBUS (ITO3HABATEIIbLHbIE,
KOMMYHHUKATUBHbIE, PETYJISITUBHBIE), KOTOphIe oOecrneunBaoT (HOpPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
NEeATENbHOCTH.

ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIC eiiCTBUS

ba3oBblie Joruueckue 1eMcTBUA:

YMEHHSI UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TIPU OCBOCHUU
3HAHUI: PACKPBIBATh CMBICI XUMHUYECKUX MOHITHI (BBIAEISATH UX XapaKTEpHbIE
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JPYTUMU MOHITHUSIMU), UCIIOJb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS! OTNIEIbHBIX (DAKTOB M SIBIICHHIA, BEHIOMPATh OCHOBAHUS U
KpUTEPUHU I KJIACCU(PHUKAIUKN XUMUUYECKUX BEIIECTB W XMUMHUYECKHX PEAKIIH,
YCTaHABJIMBATh TPUYHHHO-CJICIICTBEHHBIC CBS3W MEXKIY OOBEKTAMH W3YYCHHSI,
CTPOUTH JIOTUUYECKUE PACCYKJEHUS (MHAYKTHBHbBIC, NEAyKTUBHbIE, [0 aHAJIOTHUN),
JIeNaTh BBIBOJbI U 3aKIIOYEHUS;

YyMEHUE TNPUMEHATH B TNPOLECCE NO3HAHUS NOHATUS (IPEIMETHBIE U
MeTaInpeaMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MO/IEH, UCMOJIb3YEMbIE B XUMUH,
npeoOpazoBhIBATH MMPOKO MPUMEHSEMbIE B XUMHUH MOJICTIbHBIC MPEACTaBICHUS —
XUMUYECKHM 3HaK (CHMMBOJ JJEMEHTa), XUMHuUecKkas (opmyna M ypaBHEHHUE
XUMHYECKOW peakiuyd — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, ¢ YUYETOM
ATUX MOJEIBbHBIX TPEACTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIIECTBCHHBIE
NPU3HAKA U3Y9aeMbIX O0OBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKITUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICICTBEHHBIC CBSI3M U
MPOTUBOPEUHS B U3yU4aEMbIX MPOIECCAX U SIBIICHUSX.

ba3oBrblie uccieroBarebCKHe 1€ HCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJIICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAYeCTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE NMPABMILHOCTH BHICKA3BIBAEMBIX CYXKICHHUIM;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHUIO, OPTAHMU3AIMH W TPOBEICHUIO
YUCHMUECKUX OKCIIEPUMEHTOB, YMEHHE HaOmMoAaTh 3a XOJ0M Mpollecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (GopMyIupoBaTh 0000IICHUS U
BBIBO/JIBI TI0 pe3yJIbTaTaM MPOBEAEHHOTO OTMBITA, UCCIIECAOBAHUS, COCTABISATh OTYET
0 TIPOIENIaHHOM padoTe.

PaboTa ¢ unpopmanueii:

YMEHHE BBIOWpaTh, AHATWU3UPOBATh W WHTEPIPETHUPOBATH HH(POPMAITUIO
Pa3JIMYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyYaEMYIO U3 PA3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAsE ~ JIMTepaTypa XUMHUYECKOTO COJIEp)KAHUS, CIPABOUYHBIC
nocodus, pecypcbl VHTepHeTa), KpUTHUYECKH OIICHHBATh NPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO MHPOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IMYHbIe METOJABI M 3alpOChl MPHU MOUCKE U O0TOOpe
uHbOpMAIIMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIsl BBINOJIHEHUS
y4eOHBIX U MTO3HABATENBHBIX 33/1a4 OMPEIeIEHHOTO THIIA, TPHUOOPETEHUE OTBITA B
00J1IaCTH  UCIOJIb30BaHUA  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQICHNE KyJbTYPOU aKTUBHOTO HCIIOIb30BAHUS PA3JIMIHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITEIbHO BHIOMpaTh ONTUMALHYIO (hOpPMY TIpe/icTaBleHus HHOpM ALK U
WITIOCTPUPOBATh pelIaeMble 3afadd HECIOXKHBIMH CXEMaMH, JuarpamMamH,
apyrumu hopmamu rpadyKki U UX KOMOMHAIIUSIMU;

yMEHHE WCMOJb30BaTh M aHAIM3WPOBaTH B TMpollecce ydueOHOW U
HCCIICIOBATENbCKON JCSITEIbHOCTH WHGOPMAIIMIO O BJIUSHUHA TPOMBIIUICHHOCTH,
CeNbCKOTO XO3SUCTBAa W TPAHCIIOPTa Ha COCTOSIHUE OKPYXAIOIIEH TpPHUPOIHON
Cpensl.

KomMyHnkaTHBHbIE YHUBepCaJibHbIe Y4eOHbIe 1eiiCTBUS:

YMEHHS 3aJlaBaTh BOMPOCHI (B XoJe nAuaiora u (WiM) JIUCKYCCHH) TIO
CyliecTBy  oOcyxkmaemMod  TeMmbl, (GOpPMYIMPOBATH  CBOU  NPEIJIOKEHUS
OTHOCHUTENTLHO BBITIOJIHEHHS MPEAJIOKEHHOH 3a/1a4u;

YMEHHUSI  TPEACTAaBJSATH  MOJYYEHHBIE  PE3yNbTarhl  MO3HABaTEIbHOMU
JEATEILHOCTA B YCTHBIX M THUCHMEHHBIX TEKCTaxX; JejaTh IPE3CHTAIIHIO
PE3yIbTaTOB BBIMOJHEHUS XUMUYECKOTO SKCTEPUMEHTa (J1ab0opaTopHOTO OIIBITA,
Ja00paTopHOM pabOTHI MO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHUsI y4eOHOrO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATeIbHOM W HMCCJEAOBATENbCKOW  MEATENbHOCTH TPH  PEIICHUH
BO3HMKAIONMX MpOoOJeM Ha OCHOBE yu€ra OOLIMX HMHTEPECOB M COTJIaCOBAHUS
no3uliuid (00cykneHus, 0OMEH MHEHHUSIMHU, «MO3TOBbIE IITYPMbI», KOOPAUHALIUSA
COBMECTHBIX JICWCTBUM, OIPENEICHUE KPUTEPHEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paOOTHI U ApYyTHUe).

PeryisiTuBHbIE YHHBeEpPCaJIbHbIE YUeOHbIE eiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPENEIaTh UEMU ACSITENbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
JesITENILHOCTh, BEIOUpaTh Hanbosee 3¢ EeKTUBHbBIE CIIOCOOBI pelIeHNs YYEOHBIX U
MO3HABATENbHBIX 331a4, CaMOCTOSATENbHO COCTaBISITh WM KOPPEKTHPOBAThH
MPEAJIOKEHHBI AJITOPUTM JCHCTBUM IPU BBINOJHEHUM 3aJaHUA C Y4YETOM
MOJydeHHsT HOBBIX 3HaHW 00 HM3ydaeMbIX OOBEKTaX — BEHIECTBAX U PEAKIHIX,
OIICHUBATh COOTBETCTBUE TMOJYYCHHOTO pE3yJbTaTa 3asBICHHOW IIENIH, YMEHUE
UCII0JIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, MIPEAJIaraeMble B YCIOBUU 3a/I1aHUH.

NPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mpeaMeTHBIX peE3yJNbTATOB IO OCBOEHUIO 0053aTeIbHOTO
COJEpKaHUsA, YCTAaHOBJIEHHOTO JaHHOW (enepanbHOl pabouell mporpaMmmoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYaOUMMHCS HAay4HbIE 3HAHUS, YMEHHS M CIHOCOOBI



JNeUCTBUM, crnenuduyeckue JUisi NpeaMeTHoN oOnactu  «XUMHS», BUJbI
JNEATEIbHOCTA IO  IOJYYEHUIO HOBOT'O  3HAHWs, €ro HMHTEPIpETaluH,
npeoOpa3z0BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYE€OHBIX U HOBBIX CUTYaIUSX.

K xonIiy 06yuenus B 8 ky1acce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXaTh C(POPMUPOBAHHOCTh Yy O0YHAIOMIMXCS YM EHHIA:

e PACKpBIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHATHUI: aTOM, MOJIEKYIa,
XUMHUYECKUHA 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEUIECTBO, CMECHh
(oIHOpOAHAS ¥ HEOJHOPO/HAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 10JI1 XUMHYECKOTO 3JIEMEHTa B COSTMHCHHUH, MOJISIPHBI 00BEM,
OKCHJI, KUCJIOTA, OCHOBAHME, COJIb, DJIEKTPOOTPHUIATEILHOCTb, CTEIECHb
OKHUCJICHUSI, XUMUYECKasi peakiius, Kilaccuukauus peakuui: peakiuuu
COCOUHEHUS, PEAKUMH Pa3J0KEHUsS, PEAKLIHUH 3aMEIICHUsA, PEaKUuH
oOMeHa, 3K30- U SHAOTEPMUYECKUE PEaKIUU, TeTUIOBOM 3(PdeKT peakuumy,
AIpO aTroma, JJIEKTPOHHBIM CJIOW aTtoma, aTOMHAas OpOUTab, PaaUyC
aToMa, XMMHUYEeCKasl CBsI3b, MOJISIPHAS U HEMOJSIpHAs KOBAJEHTHasl CBS3b,
WOHHAsl CBSI3b, UOH, KaTWUOH, aHUOH, PacTBOP, MAacCcOBas JI0JIS1 BEILECTBA
(MpolieHTHAsI KOHIIEHTpAaIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHYECKUX TMOHATHA H
MPUMEHSATH 3TU MOHSITHUS MIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUM;

e WCIOJH30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS (POpPMYI
BEIIECTB U YPABHEHUN XMMHUUYECKUX PEAKIINM;

e ONpPENEsITh BAJIEHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTEMEHb  OKHUCJIEHHMS  JJIEMEHTOB B  OMHApHBIX  COEIMHEHMUSX,
NPUHAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIacCy COEIMHEHUH IIOo
dbopmynaM, BUJ XHMHUYECKOW CBA3M (KOBAJIEHTHAs M HOHHAasgA) B
HEOPTAHUYECKUX COCAUHEHUSX;

e packpbiBath cMbIci llepuonuueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAaHWE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX BJIEMEHTOB OT MX MOJoKeHHsl B Ilepmoamueckoil cucrteme,
3aKOHOB COXPAaHEHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO Y4Y€HUsl, 3aKOHa ABOTaapo;

e OMNWCHIBATH W XapakTepuszoBaTh TabimuHylo (opmy Ileproanueckoi
CUCTEMbl XUMHUYECKMX JJIEMEHTOB: pa3jnyarh MOHITUS «TJIaBHAaA
noarpymnmna (A-rpymnma)» u «nobounas noarpymmna (b-rpymnma)», Mansie u
OOJIbIlIME TEPUOJbI, COOTHOCHUTh OOO3HAUYECHMS, KOTOPHIE HMEIOTCS B
tabmune «llepumonnueckas cuctema xumudeckux osnemeHroB JI. W
MenpeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB



XUMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YUCIO AIEKTPOHOB
U pactpe/ieleHue UX M0 IEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATH XUMUYECKHUE IJIEMEHThI, HEOPTaHUYECKHUE BEIECTBA,
XUMHUYECKHE PEaKUUM (M0 YHUCIYy M COCTAaBY Y4YaCTBYIOIIMX B PEAKLUU
BELIECTB, MO TEIUIOBOMY 3P EKTY);

XapaKkTepu3oBarh (OMHCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIK/1asi OMKUCAHNE MPUMEPAMHU MOJICKYJIIPHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAU€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAaHUs XUMHUYECKUX MPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCHUTEIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MAaccChbl
BEIIECTB, MAacCOBYIO JIOJIO XUMHYECKOTO JjeMeHTa 1o (opmyre
COEJIMHEHUS, MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE, MPOBOJIUTH PACUEThI
M0 YPABHEHHIO XUMUYECKOUN peaKkuy;

MPUMEHSATh OCHOBHBIC OTEPALMUA MBICIUTEIILHON JCITEIILHOCTH — aHaJM3
U CHHTE3, CpaBHEHHE, 00O0OIICHHME, CHUCTEMaTH3alluio, KiacCHu(HKaIuio,
BBISIBJICHUE TMPUYMHHO--CJICICTBEHHBIX CBSI3€d — JJIsl U3YyUEHUS] CBOMCTB
BELIECTB W XUMHUYECKUX PpEAKIUH, €CTECTBEHHO-HAYYHbIE METOMbI
NMOo3HaHUs — HaOJIOJIeHue, M3MEpPEHUE, MOJECIMPOBAHUE, DKCIEPUMEHT
(peanbHBI U MBICJICHHBIN);

CJIENOBaTh  IPABWJIAM  MOJb30BAaHUS  XMMHYECKOM  TOCYAOU U
Ja00opaTopHBIM O0OpYAOBaHWEM, a TakXe TMpaBUJiaM OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C MHCTPYKLMSIMU IO BBIITOJIHEHUIO
7a00pATOPHBIX XUMUYECKUX ONBITOB MO TOJYYEHUIO U COOUpaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOJA U KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C OMPEAECIEHHOM MAcCCOBOM JOJEN pacTBOPEHHOTO BEILECTBA,
IUIAHUPOBAaTh M MPOBOJAUTH  XUMUYECKHUE  DKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCJIOT C TOMOIIbIO HHAUKATOPOB
(maxkmyc, deHoN(pTaNICHH, METUIIOPAHK U IPYTHE).

K xoHIty 00yueHus B 9 kyiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh C(OPMHUPOBAHHOCTh Y OOYUAIONMXCS YMEHUM :

pPacKphIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TMOHITHUH: XUMHUUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIOKHOE€ BEILIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPUIATEILHOCTh, CTENEHb
OKHUCJICHUSI, XUMHUUYECKasl PEaKIns, XUMHIECKasl CBI3b, TEIIOBOU 3 dekT
peaknuu, MOJb, MOJMPHBIK  00BEM,  PpacTBOpP,  DJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAs JIUCCOLMALNs, PEAKUUH HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOEe paBHOBecue, oOparuMmple W



HEOOpaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUU,
OKUCJIUTENb,  BOCCTAaHOBUTENIb,  OKUCJIEHWE H  BOCCTAHOBIICHUE,
aloTponus, aM(pOTepHOCTh, XUMHUUYECKasi CBSI3b (KOBAJICHTHAS, MOHHAs,
MeTaJIMYecKasi), KpUCTaJuIMyeckass pemérka, KOppo3usi METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, TMPeaesIbHO JOMyCTUMAas
koHueHrpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUH U
MPUMEHSATH 3TU MOHSITHUS MIPU OMKMCAHUU BEIIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUYECKYKD CHUMBOJIMKY JJI1 COCTaBjieHUs Gopmyl
BEILIECTB M YPABHEHHUM XUMHUUYECKUX PEAKIIN;

OTIPENIEISATh BAICHTHOCTh U CTETIEHh OKUCJICHUS! XUMHUYECKHX JJIEMEHTOB B
COCUMHEHUSX PAa3JUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIACCy COEIUMHEHMH 1o (opMysaM, BUA XUMHUYECKOU
CBsI3U (KOB&JICHTHAasl, HWOHHAs, METANIMYECKasi) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsij] MOHA M0 XUMHUYECKOU (hopmyre, XapakTep Cpeibl B
BOJIHBIX PAacTBOpaxX HEOPTraHUYECKUX COCIMHEHUM, TUI KPUCTALIMYECKOMN
PEETKU KOHKPETHOTO BEIIECTBA;

packpeiBarb cwmbica llepuogunueckoro 3akona JI. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHWE: OIMUCHIBATh M XapaKTEPU30BaATh
Tabimmunyo dopmy llepuoauueckoit CUCTEMBbl XMUMHUYECKUX DJIEMEHTOB:
pa3nuyarh TOHSATUS «TJIAaBHAs ToArpymmna (A-Tpymnma)y U «ImoOodHas
noarpynmna (b-rpymnma)», maiele U OOJbIIME MEPUOIbI, COOTHOCHUTH
o003HaueHUsI, KOTOPBHIE WMEIOTCSA B TEPUOMUYECKOW Tabimie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsj sapa, oOIlee YHUCIO DJJIEKTPOHOB U
pacmpeeneHie UX MO0 DJIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN B
npeAenax MajblX MEPUOJIOB U TJIABHBIX MOATPYIIL C YYETOM CTPOECHHS HX
aTOMOB;

KJIaccu(UIUpOBaTh XMMUYECKUE SJIEMEHThI, HEOPTaHMUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTAaBYy Y4YaCTBYIOUIMX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY d((DEKTy, M0 M3MEHEHUIO CTEICHEeW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMHUCHIBATH) OOMME W CHEMUPUISCKAE XHUMHUECKUE
CBOMCTBa NPOCTHIX M CJOXKHBIX BEUIECTB, MOJATBEPKIAAs OIMCAHUE
NpUMepaMy MOJICKYJISIPHBIX W HMOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMI;

COCTaBJISITh YPAaBHEHUS DIJIEKTPOJUTHUECKOW JTUCCOLMAIIMM  KHUCJIIOT,
1IEJI0YEH U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI MOHHOTO



oOMeHa, ypaBHEHWs pEaKIui, TMOATBEPKIAIONMX CYIIECTBOBAHUE
I'€HETUY €CKOM CBSI3M MEXY BEIleCTBAMHU PA3JIMYHBIX KJIACCOB;
pPacKpbhIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIX — PEaKIMi
MOCPEJICTBOM COCTABJICHUS JICKTPOHHOTO OajaHca 3TUX PEaKIIUid;
MIPOTHO3MPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOJKHOCTH TPOTEKAHWS XUMHUYECKHUX IIPEBPAICHUN B Pa3IMIHBIX
YCIIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MAaccChl
BCIIECTB, MAacCOBYIO JIOJNIO XHUMHYECKOTO JJeMeHTa 1o (opmyie
COEIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYCCKOHN PEaKIIHU;

coOroaTh MpaBWwia  MOJb30BAHUS  XMMHYECKOM  TOCYAOW U
7a0opaTopHbIM  00OpYAOBaHHEM, a TaKkKe IMpaBuaa oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSIMHA TIO BBITIOJTHEHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 IOJYYEHHI0O H COOUpPaHUIO
ra3o00pa3HbIX BEHIECTB (AMMHUAKA U YTIEKUCIIOr0 ra3a);

MPOBOAUTh  PEaKIMH, TOATBEPKJAIOIIME  KAueCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI-,
noaua-, kapOonar-, ¢docdar-, cummkar-, cynabhar-, THAPOKCUI-HOHBHI,
KaTHOHBl aMMOHUS M MOHBI M3YyYCHHBIX METAIJIOB, MPUCYTCTBYIOIIME B
BOJIHBIX PacTBOpPaX HEOPTAHUYECKUX BEIICCTB;

NIPUMEHSITh OCHOBHBIE OTICPAIlUU MBICIUTEIHLHOMN ACITCIHHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, O0O00OIIeHNEe, CHCTEMaTH3allhi0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSA3€W — JJI1 M3YUYCHMsI CBOMCTB BEIIECTB U
XAMHYECKUX PEaKIii, EeCTECTBEHHO-HAYyYHbIE METOIbl TIO3HAHUS —
HaOIIO/ICHNEe, M3MEpPEHHUE, MOJESIUPOBaHME, SKCIIEPUMEHT (pCalbHBIA U
MBICJICHHBIN ).



TEMATUYECKOE INTAHUPOBAHHUE

8 KVIACC
KosmuecTBo 4acoB
Ne HaumeHoBaHue pa3neiioB U DyieKTpOHHBbIE (1H poBbIE)
KoHTpoabHbIe IIpakTnuyeckue
n/m TeM MPOTPaMMblI Bcero o0pa3oBaTeJ/ibHbIE pecypchl
padéoTbI padoThI
Paznea 1. IlepBoHayajibHble XUMUY€ECKHE TOHITHSA
Xumus — BaxkHasi 001aCTh

11 €CTEeCTBO3HAHUS U 5 5 bubnuorexa IOK

' MPAKTUYECKOMN JIeATETBHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BemectBa 1 xXumMnueckue 15 1 bubnmuoreka IIOK

' peaxuu https //m.edsoo.ru/7f41837c

Htoro mo pazaeny 20

Pasnen 2. BaxkHeliue npeacraBuTe 1M HEOPraHNYeCKMUX Be 11IeCTB
21 Bosnyx. Kucnopog. Ionstue 5 bubnuotexa LIOK

' 00 oKcHumax https ://m.edsoo.ru/ 7f41837¢c
99 Bonopon.Ilonstue o kucnorax 3 1 bubnuotexa LIOK

' U COJISIX https ://m.edsoo.ru/ 7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnuotexa LIOK

' OCHOBaHU X https ://m.edsoo.ru/ 7f41837¢c
24 OCHOBHBIE KIaCChI 1 1 1 bubmorexa [IOK

' HEOPraHUYeCKU X COeAMHEHU I https//m.edsoo.ru/7f41837c

Hroro no pazaeny 30

Paznea 3. Ilepuoanyeckuii 3akon u [lepnoauyeckasi cucrema xumudeckux iemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.

Xumuueckasi cBA3b. OKMCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKL Ul



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

[lepnoguueckuii 3aK0OH U
Ilepromuueckas cucrema

bubnmuorexa ILIOK

A 7
3 XAUMHUYECKUX 3y1eMeHToB []. 1. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aTomMa
XUMHYECKas CBA3b. Eu6 1OK
noJImoTeKa
3.2 OxuciuTenLHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIBHBIC peaKI_II/II/I
bubmotexa IHIOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOC Bpems 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YHACOB I1O 68

I[TPOI'PAMME



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

9 KJIACC

KoauyecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3jieJioB U TeM uud poBbie
Ne n/m P Kontpoabnbie | IlpakTudeckue (b )
NpPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypchl
Pazneu 1. BemiecTBO M XMMHYECKHE peaKI MU
11 [ToBTOpenue u yriyoaeHrue 3HaHUM 5 1 bubnuorexa [IOK
' OCHOBHBIX pa3JeJIoB Kypca 8 Kracca https ://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XU MUYECKU X 4 bubnunorexka [IOK
' peaxuuii https://m.edsoo.ru/ 7f41a636
13 DJIEKTP OJTUTUYECKAST TUCCOIHAITHS. 3 1 1 bubmuorexa [IOK
' XuMHYecKre peakiuuy B pacTBOpax https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTanibl U HX cOeIHHE HHUSI
21 OO0uast XapaKTepUCTHKAa XMMHYECKU X 4 1 bubnuorexa LIOK
' anemeHTOB VIIA-rpymnmsl. ['anorens https ://m.edsoo.ru/7f41a636
OO01mmast xapaKTepUCTHKa XUMUYIECKUX
29 VIA- C i 6 but6mmoreka LHIOK
' DJICMEHTOB TPyHTBL. Lepa H ¢ https ://m.edso0.ru/7f41a636
COCMHEHUS
OO0mast XapaKTepUCTHKA XMMHYECKA X
2.3 anemeHToB VA- nbl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' FPYTRE ’ P https //m.edsoo.ru/7f41a636
COCTMHEHUS
OO1ast XapakTeprucTUKa XUMHAYECKHU X
2.4 anemeHToB |V A- nbl. YIIEPOa U 8 1 2 buomiorexa [OK
' B TPYIHIEL poA https ://m.edsoo.ru/7f41a636
KPEMHHH U UX COETUHEHUS
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

Pa3znesa 3. MeTaliibl M MX cOeIHHE HUA

N bubnuorexa [IOK
31 Obume ceoicTsa MeTanI08 4 https ://m.edsoo.ru/7f41a636
. bu6mmoteka IOK
3.2 Baxxuelinme MeTaUIbI U UX COEIUHEHUS 16 https //m.edso0.ru/ 7f41a636
Uroro no pazgeny 20
Pazneua 4. Xumus u oKpy:KRawas cpeia
4.1 BemiectBa 1 MaTepuainl B )KU3HH YEJIOBEKA 3 bubmorexa TIOK
' B p https //m.edsoo.ru/7f41a636
Uroro mo pazaeny 3
PezepBHOC BpeMst 3 buomorera LOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YHACOB I1O ITPOT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KUVIACC
KoanyecTrBo yacos DJIeKTPOHHbIE
Ne uu@ poBbIe
Tema ypoka KonTpoabhsbie | IIpakTudeckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
1 [Mpenmet xumuu. Posib XuMuu B )KU3HU 1 bubnmuorexa IIOK
yejoBeKa. Teaa U BemecTBa https ://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOAX MO3HAHUS B XUMHHU 1 buommorera LOK
A https://m.edsoo.ru/ff0d227e
[Ipakrtnueckas padora Ne 1 «IIpaBuna paboThl
3 AGoba . 6pa 1 bubnuotexa IIOK
B JTADOPATOPHH 1 IPHEMBI 0OPALICHUA C https //m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 00 0P yIOBAHUEM
Uucteie BemecTBa 1 cMech. CTIoco Ol bubmorexa [IOK
4 . 1
paznesieHus: cMecein https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas pabota Ne 2 «Paznenenue
5 . . 1 bubmuorexa [IOK
cMmecell (Ha mpuMepe OYMCTKU MOBapeHHOM https /m.edsoo. ru/ff0d28¢8
COJIN)»
bubmuoteka IIOK
6 ATOMEI M MOJICKYTb1 1 https //m.edsoo.ru/ff0d2a6c
5 XyuMHuUYeCcKue dJeMEHThI. 3HAaKd (CHUMBOJIBI ) 1 bubnuoreka [IOK
XUMHYECKH X 3JIEMEHTOB https ://m.edsoo.ru/ff0d2be8
8 IIpocTrie U CIIOKHEIE BEIIECTBA 1 Bubmiorexa HOK
P https //m.edsoo.ru/ff0d2a6c
9 ATOMHO-MONEKYISIPHOE ydEeHUE 1 bubmorexa [IOK
YAp ¥ https //m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. 1 bubmorexa [IOK



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

Xumnueckas ¢popmyia. BameHTHOCTE aTOMOB
XUMUYECKU X DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcCHUTEIbHAA aTOMHA Macca.

Bbu6nuotexa IIOK

11
OTHOCHTENbHAsE MOJIEKYJISIpHAs Macca https ://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XUMHUECKOTO JISMCHTA B bubnuotexa IIOK
COEINHEHNHN https //m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Monbs. MonsipHas bubnunorexa [IOK
macca https //m.edsoo.ru/ff0d5230
1 du3nyeckue U XUMHYCCKUE SBJICHUS. bubnuotexa IIOK
XuMuueckast peakius https://m.edsoo.ru/ff0d37fa
15 IlpusHaku 1 ycioBUsI IPOTEKAHUS bubnuoteka [IOK
XUMHYECKU X peaKIui https ://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHMSI MacChl BEIIECTB. bubmmoreka [IOK
XuMHYEeCKUE ypaBHEHUS https ://m.edsoo.ru/ff0d3b88
Breruncnenus koinmuecTBa, MacChl BEIliECTBA bubnuorexa [IOK
17 . :
110 YPaBHEHUSIM XUMUYECKUX PEeaKIui https://m.edsoo.ru/ff0d5708
Kiaccu ¢y karmst XaMud eCKu X peaKiuit
18 (coe I/IH(EHI/IH a3 0KEHUS 3a1\1;e CHUS Bubmmorexa LIOK
8 P ’ B ’ https //m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMm0OHOCOB — y4éEHBIii-
19 9H I/IKJ'IOI'II/IC I:ICT ](3)606;,q eIIzI;IZH bubamorexa LIOK
H JCT. HUI https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH 3alus 3HAaHU I
20 KonTponpHas pabota Nel o teme bubmuotexa [IOK
«BemecTBa 1 XUMUYECKHUE PEAKITUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3oB. CocTaB Bo3ayxa.
21 Kucnopon — »neMeHT U mpocToe BEIECTBO bromorexa LOK
PO P H ' https ://m.edsoo.ru/ff0d448e
O30H
22 du3NYeCKre U XUMHUYECKAE CBOMCTBA bubmorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpOoJa (peaKluu OKUCICHUs, TOPEHUE).
[Tonsitue 06 okcuaax

https://m.edsoo.ru/ff0d4614

CriocoObl Oay4eHUs! KUCI0pOoa B

bu6nuoteka IIOK

23 N1abOpaTOpHH M MPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHnenne kucaopoaa
TenmoBoii 3 pdheKT XUMHUUECKOHN peaKIuu,

24 IIOHATHE O T(fq)MOXI/IMI/IquKOM paBHeHI/II/I bubmmorexa [IOK

p p ’ https //m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHYCCKH X PEaKIIUsIX
T .
55 | Sarpmmeme sortymn enosetm e BuGorera LIOK
P Ayxd, https ://m.edsoo.ru/ff0d4c4a
MPeOTBPAIIECHUS
[Ipakruueckas pabora Ne 3 o reme
26 «II')Ion YyeHUe HIc)o61/1 aHue KUCII0poJia Bubmmorexa LIOK
y _ p poad, https //m.edsoo.ru/ff0d4ae?2
W3YYCHHE €TO CBOWCTB »

97 Bonopoa — anemMeHT u npocToe BEMECTBO. bubmorexa [IOK
Haxoxnenue B npupone https ://m.edsoo.ru/ff0d4dd0
dOu3nyecKue U XUMHICCKIAE CBOMCTBA bu6nmuoteka IIOK

28
BoJopoja. Ilpumenenue Bogopoaa https ://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE O KMCIOTAaX U COIAX buomorera LOK

https ://m.edsoo.ru/ff0d50d2

30 CrocoObl monydeHus BOI0poia B bubmorexa [IOK
nabopatopuu https ://m.edsoo.ru/ff0d4dd0
ITpa eckast pabota Ne 4 1o Teme

31 «IE)IOJI;T I/II;HI/II:-‘: jl 1(33061/IT aHue Blj) cT) 1(\)4 a buommorera [OK

Y oHp HOPOAE, https //m.edso0.ru/ffF0d4f42
H3YYCHHE €TO CBOMCTB »
. " bubmuorexa [IOK
32 MossipHblit 00b€M ra3oB. 3akoH ABOTrajapo https //m.edsoo.ru/fF0d542e
33 Bbruncnenus o0bEMa, KOIMYeCTBa BEIECTBA bubmorexa [IOK



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
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa o ero M3B€CTHOMY KOJIMYECTBY
BEIIECTBA HJIK 00BEMY

https ://m.edsoo.ru/ff0d55a0

Berancnenust 00bEMOB Ta30B IO ypaBHEHUIO

bu6nuoteka IIOK

34 peaxiuu Hil OCHOBE 3aKOHA 00BEMHBIX https //m.edsoo.ru/fF0d5708
OTHOTICHUH Ta30B
35 Ou3NYECKre U XUMHUYECKHAE CBOMCTBA BOIbI buommorera LOK
a https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [lonstue 06 bubnuorexa [IOK
WHJIUKATOPAX https ://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HachllieHHbBIC U
37 He}II[acm ;)HHHe paCTBO bl MaE-ZOBaH oJis bubmmorexa [IOK
1 p PBI- A https //m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
ITpaxkruueckas padota Ne 5 mo Teme
38 I . . bubnmuorexa [IOK
« pI/IrOTUOBnerEe paCTBO[?.OB C OTpeaeIEHHOM https //m.edsoo.ru/ffod5eba
MacCcOBOM JI0JIei pacCTBOPEHHOTO BEIIECTBAY
39 KonTponpHas pabota Ne2 o teme bubmmnoreka [IOK
«Kucnopona. Bogopoa. Boga» https ://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KIaccH (U Kalus, bubnuorexa [IOK
HOMEHKJIaTypa https ://m.edsoo.ru/ff0d664e
[TonyyeHne u XUuMHUYECKUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX buomorexa LIOK
% p https //m.edsoo.ru/ff0d664e
OKCH/JIOB
OcHOBaHUSI: COCTaB, KJIacCH (1 Karus, bubmorexa [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lony4eHne u XuMHUYECKUE CBOMCTBA bubmuotexa LIOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnots: coctas, kiaccu ¢pukarusi, bubmorexa [IOK

HOMEHKJIaTypa

https //m.edsoo.ru/ffOdfee2
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Bbu6muotexa IIOK

45 I1 i
OJIyYCHHE U XUMHUUYECKHE CBOMCTBA KUCIIOT https 7/m.edsoo.ru/ffOdfee?
46 Conu (cpenHue): HOMEHKIIAaTypa, CIocoObl bubmorexa [IOK
MOJy4EHUs, XAMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpakrtuueckas pabota Ne 6. Perenue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnmuoreka IIOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKH X https ://m.edsoo.ru/00ad9b7c
COCIMHEHUIY
I'eneTnyeckas CBSA3b MEKAY KIacCaMu bubnmnorexa [IOK
48 N :
HEOpPraHUYeCKU X COCAMHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 0006 %
ODIICHHE 1 CUCTEMATH3AIHA SHATHIH https://m.edsoo0.ru/00ad9cb2
Kontponsnas padota Ne3 o teme
50 "0 bubnunoreka [IOK
CHOBHHeUI?aCCH HCOpraHHHccriX https://m.edsoo.ru/00ad9ela
COCJIMHEHUMN
[lepBbie MOMBITKU KI1ACCH (P KUK
51 XMMHYECKHU X 2JIeMeHTOB. IloHsaTHe 0 max bubmorexa [JOK
) Pyl https ://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
Ilepnomnueckuii 3akoH u Ileprmogndeckas
52 CI/I(I:)TeNf[a XA MHYECKU X SHCMGII{)TO;[ AU bubmorexa LIOK
T https //m.edsoo.ru/00ada52¢c
MenpeneeBa
53 Ilepuonpr ITHI, T10, ITBI bubmorexa [JOK
PUOJL, TPYIIIEL, HOATPYII https //m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CocTaB aTOMHBIX SA€EP. bubnmorexa [IOK
H3oTonmr https://m.edsoo.ru/00ada 342
CtpoeHune IeKTPOHHBIX 000JI0UEK aTOMOB
. bubnunorexa [IOK
55 sneMeHToB [lepuoanueckoi cucremsl . 1.

MeunneneeBa

https //m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/I Ka XUMHU4YCCKOTIO 3JICMCHTA I10

56 ero nosoxeHuio B [lepuoanyeckoil cucreMme bubmorexa [OK
proa https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3navenue [lepuoanuecKkoro 3akoHa st
57 pa3BUTHSA HayKH U npakTuku. . W. bubnuotexa [IOK
MenpeneeB — y4€HbIH, IeAaror u https ://m.edsoo.ru/00ada 96e
rpak JaHUH
58 DIIEKTP OO TPUIIATETBHOCTHh AaTOMOB bub6moreka IHIOK
XUMHYECKI X DJIEMEHTOB https ://m.edsoo.ru/00adaab8
bubmoreka IIOK
59 Vonnas xumuaeckas ceass https //m.edsoo.ru/00adac34
60 KosanenTHasg monsapHas XuMUIeCKas CBA3h bubmmorexa TIOK
p https://m.edsoo0.ru/00adaab8
61 K bu6muotexa IIOK
OBAJICHTHASI HETIOJISIPHAs] XUMUYeCKasl CBSA3b https //m.edso0.ru/00adaab9
Bbu6muotexa IIOK
62 Crenens oxucacHus https://m.edsoo.ru/00adae28
63 OKUCIUTEIIEHO-BOCCTAHOBUTENBHBIE PEAKIIUA bubmorera [OK
peakt https ://m.edso0.ru/00adb076
64 OKHCIUTENIN U BOCCTAHOBUTEIIHU bubmorera [OK
https ://m.edso0.ru/00adb076
65 Kontponsaas padorta Ned4 o teme bubnmnorexa LIOK
«Ctpoenue aromMa. XMMHUUYECKAs CB SI3b» https //m.edsoo.ru/00adb4 86
66 ITpoMexxyrouyHast arrecTamus Bu6miorera HOK
P yr A https ://m.edso0.ru/00adb33c
67 PesepBHbiit ypok. O60061mIeHUE 1 bubnuorexa LIOK
CHUCTEMAaTH 3alis 3HAaHUHU https://m.edsoo0.ru/00ad9cb2
68 PesepBHbIit ypok. O60061IcHUE 1 bubnunorexa [IOK
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CUCTCMAaTU 3al1UA 3HAaHUU
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9 KJIACC

KoaunyecTBo uyacos DJIeKTPOHHbIE
¢ poBbIe
Nen/m | Tema ypoka Konrpoabneie | IIpakruyeckue
Bcero o0pa3oBaTeJibHbIE
padoTsbI padoTsI
pecypcebl
[leprnonnueckuii 3axoH. [leproauueckas
1 CI/I(I:)TeMa XUMUYECKU X BHeMIe)HTOB pIRnY| 1 bubmmorexa LIOK
T https ://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTH B U3MECHECHHH CBOMCTB
2 XI/IMI/I‘-IGCKEIX AJIIEMEHTOB MEPBBIX TPEX 1 buommorexa LHOK
p p https://m.edso0.ru/00adb6b6
MIePHOJIOB
Knaccu ¢u karust 1 HOMEHKITaTypa bubmorexa [IOK
3 1 .
HEOPraHWYeC K1 X BEIIECTB https://m.edsoo.ru/00adb7e 2
4 Bu sl xumMude cKol CBSI3U U THITEI 1 bu6munorexa IIOK
KPUCTAJUIMYECKU X PELIETOK https //m.edsoo.ru/00adbac6
Kontponesnas padora Nel mo teme
5 «IToBTOpEHUE U yryOJieHHE 3HAHU I 1 1
OCHOBHBIX pa3JeJioB Kypca 8 Kiacca
6 Krnaccu ¢y karust XaMu4ecKUX peakiuii mo 1 bubmuoteka [IOK
Pa3IMYHBIM TPU3HAKaM https //m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOH peaKIHH.
7 [ToHsiTHE O TOMOTEHHBIX U I'€TEPOTEHHBIX 1 buommorexa LHOK
p https://m.edsoo.ru/00adbe9a
peaKiusx
[lonsiTe 0 XUMUYECKOM PaBHOBECHH.
3 @DakTOopBbl, BIUAIOIM € HA CKOPOCTh 1 bubmuoteka [IOK
XAMHUYECKOW peaKIuK 1 TTOJIOKEHUE https://m.edsoo.ru/00adc 28c
XUMHYECKOTO PAaBHOBECHS
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OKXHCIUTEIBHO-BOCCTAaHOBUTCILHBIC

bub6nunoreka IIOK

9
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopust MEKTPOIUTHIECKON JUCCOLUALHH. bubmuotexa LIOK
CunpHbIe U cradble YIEKTPOIUTHI https //m.edsoo.ru/00adc d68

11 " . bub6nunoreka IIOK

OHHBIC YPABHCHIA p CaKIIHHI https://m.edsoo.ru/00add448
X " "
2| o e o
pedl . https://m.edsoo.ru/00add5d8
SIEKTPOTUTHUYECKON AUCCOIUALINHI
XUMHYECKUE CBOMCTBA COJIEH B CBETE
13 npencTaBiIeHUN 00 IIEKTPOTUTHIECKON budmorexa LOK
pent ™ https://m.edsoo.ru/00add8b?2
T CCOLTMAITTT
14 [lonsTue o runponuse conei brommorexa HOK
P https://m.edsoo.ru/00add9d4
. bubmorexa [IOK

15 O06o01eHre U cucTeMaTu 3alus 3HaHU | https //m.eds00.ru/00addd 12
[IpaxTrueckas padota Ne 1. «Pemenue bubanorexa LIOK

16
SKCIIEPUMEHTAJBHBIX 3aa4» https://m.edsoo.ru/00addbfa
Kontponbsnas pabota Ne2 no teme

17 3 bu6munorexa IIOK
«ONCKTPOIUTHYECKAS UCCOIHUAIHS. https //m.edsoo.ru/00addec0
XUMHYECKUE peaKlu B pacTBOpax»

18 OO0mas XapaKTepUCTHKA TAIOTEHOB. bubnmnoreka [IOK
XUMHYECKUE CBOMCTBA Ha MMPUMEPE XJIopa https ://m.edsoo.ru/00addfe2
Xnoposoaopoa. ComnsiHast KUCIOTA,

19 €CKHE CBOICTBa, ONYYCHHE brommorexa LHOK
XMMHH BOMICTBA, MOTYHCHHC, https://m.edsoo.ru/00ade 104
npUMeHEHNe

20 [Ipaxrrueckas padora Ne 2 o Teme bubanorexa LIOK

«HOJ’Iy‘-IeHI/IC COJISTHOM KU CJIOTEI, U3YYCHUC

https ://m.edsoo.ru/00ade 348
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€€ CBOMCTB»

Brruncnenuns mmo YPaBHCHUAM XU MHUYCCKU X

bubmunorexa IIOK

21 i
PCAKIITH, CCITH O U3 PEAreHTon Jat B https ://m.edsoo.ru/00ade 488
U30BITKE
OOmas xapakrepucTrka anemMeHToB VIA- bubnmnoreka [IOK
22 .
TP YIIIbI https://m.edsoo.ru/00ade 64a
ANIOTPOITHBIE MO (M KAITHH CEPBI.
23 Haxoxcp €HUE Cephbl I/I(l;é coe HHeiI/H?I B buommorexa HOK
A p fl https://m.edsoo.ru/00ade 64a
npupoae. XUMHUYECKHE CBOUCTBA CEPbI
24 CepoBojiopo, cTpoeHue, Gu3ndeckue u bubnuorexa [IOK
XUMHYECKUE CBOMCTBA https //m.edsoo.ru/00ade 802
Oxcupl cepol. CepHasi KUCIIOTA,
25 ¢du3rUecKne 1 XMMUYECKUe CBOWCTBA brommorexa LIOK
’ https://m.edso0.ru/00adea28
npUMEHEHHue
XuMUYEeCKUEe peaKiny, JISKAIUEe B OCHOBE
26 MPOMBIIITICHHOTO CIIoc00a MoJTyYeHUs bubnuorexa HOK
CEPHOM KUCIIOTBI. XUMHUYECKOE 3aTPsA3HEHUE https ///m.edsoo.ru/00adec8a
OKpYXKaroIIei Cpeibl COCTUHEHUSMH CEPBI
97 Boeruncienne MaccoBOM 07U BBIXO1a bubmorexa [IOK
NPOJYKTa peaKiuu https //m.edsoo.ru/00adec8a
OO0ms xapakTepucTrka 3IeMeHToB VA-
08 rpynmsl. A30T, pacipoCcTpaHEHHUE B bubmuotexa [IOK
npupoze, Gu3nuecKue 1 XMMHIECKIE https //m.edsoo.ru/00adeea6
CBOICTBA
29 AMMUaK, ero (pu3nYecKre U XMMHUYECKIE bu6mnorexa IIOK
CBOMCTBA, IOJIyYEHHUE U IPUMEHEHHUE https //m.edsoo.ru/00adf004
30 [Ipaxrrueckas padota Ne 3 o Teme bubnmnorexa LIOK

«HOJ’Iy‘IeHI/IC aMMHakKa, U3y4CHHC €TI0

https://m.edso0.ru/00adf 180
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https://m.edsoo.ru/00adeea6
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CBOMCTBY

A30THas KUCIIOTA, €€ (PU3nYecKue u

bubmuorexa [IOK

31
XMMHYECKUE CBOMCTBA https //m.edsoo.ru/00adf306
Hcnonbk3oBaHue HUTPATOB U COJIEH aMMOHUS
39 B Ka4eCTBE MUHEPAJIbHBIX YIOOPECHHU. bubnmnoreka [IOK
XUMHUYECKOE 3arpsA3HEHNE OKpyXKaro LIe https J//m.edsoo.ru/00adf518
CpeIbl COCIMHEHUSMHU a30Ta
®docdop. Oxcun docdopa (V) u dochopHas
33 KHCIIOTa, (M3HUYECKHUE U XUMUYECKUE brommorexa LIOK
o https://m.edsoo0.ru/00adf 68a
CBOHMCTBA, OJIyYCHUE
Hcnonw3oBanue gocdaros B kauecTBe
34 MUHEpaAJIbHBIX yI0OpeHHUH. 3arp s3HeHIE buommorexa LOK
P . yAObP - 241p https://m.edsoo.ru/00adfc 20
NPUPOIHOM cpenbl pocdaramu
35 VYrnepon, pacnpocTpaHeHue B MPUPOJIE, bubanoreka [IOK
dr3udecKne 1 XMMUIECKIEe CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepoaa, ux Gpu3ndeckue u
36 XUMHYSCKHE CBOMCTBA. D KOJIOTUICCKHIE bu6nunorexa IIOK
npo0JIeMbl, CBA3aHHBIE C OKCHAOM Yriepoaa https //m.edsoo.ru/00adfe be
(V)
37 v . bubnuoreka [IOK
TOJIbHAA KHCIIOTA I €€ CoMH https://m.edso0.ru/00ae006c
[Mpakrrueckas padota Ne 4 o Teme
38 "I'I[)on eHue rﬁemcnoro rasa bubmmorexa [IOK
¥ y ) https //m.edsoo.ru/00ae027e
KauectBenHas peakius Ha kapOoHaT-HOH"
[lepBoHauanbHbIe MOHATHS 00
39 0 faHI/I‘IeCKI/IX BEIIECTBAX KaK O budmmorexa [OK
p m https://m.edso0.ru/00ae054e
COEIMHEHHUX yIiepo/a
40 Kpemuuii u ero coenuaeHus bubmmnorexa [IOK
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https://m.edso0.ru/00ae080a

[paxTuueckas padota Ne 5. Pemienue
AKCIEPUMEHTAIBHBIX 337124 110 TEME

bubnunorexa IIOK

41
«BasxHelinme HeMeTaJUIBI U UX https ://m.edso0.ru/00ae0bf2
COEIUHEHHUA
Kontponsuas padbora Ne3 nmo teme

42 <<Ba>1<11){e171u11/1e EeMeTameI U UX bubmorera [JOK

https://m.edso0.ru/00ae0e18
COEIMHEHUS
OO0ms XapaKTepUCTH KA XMMHYECKA X

43 3JIEMEHTOB — MeTalJIoB. MeTainyeckas bubmmoreka [IOK
CBSI3b U METAJJIMYEeCcKasi KpUcTalandyeckas https ://m.edsoo.ru/00ae103e
pewerka. dusznueckue CBONCTBA METAUIOB
XUMHUYECKHE CBOMCTBA METAJJIOB.

44 DJIEKTP O XUMHUUECKUU PIIT HAIPSIOKEHU N bubmorera [IOK

p P p https://m.edso0.ru/00ae1156
METAJIJIOB
OO6ume cnocoObl MOy4eHUS METAJLJIOB.

45 CnnaBbl. Beruncnenus mo ypaBHEHHUSM bubanoreka [IOK
XAUMHUYECKUX pEaKU Ui, €ClIi OJIUH U3 https://m.edso0.ru/00ae1156
peareHToB COACPKUT MPUMECH

46 TTousTre 0 KOPPO3UH METAILIIOB Bubmiorexa HOK

PP https://m.edsoo.ru/00ae1278
bu6munorexa IIOK

47 eJIo € MeTal
Ienounpie MeTanis! https://m.edsoo.ru/00ae14b2

48 OKcuipl ¥ THAPOKCUIBI HATPUS U KaJIUs bubmiorera [JOK

a AP a p https://m.edsoo.ru/00ae14b2

49 [[lemouHO3eMeIbHBIE METAIUTBI — KAJIBIUN 1 bubanorexa [IOK
Mar"Hui https ://m.edso0.ru/00ae15e8

50 BaxHelinme coe [MHEHUS KaJIbIIUS Brbmzorexa [JOK

https://m.edsoo0.ru/00ae15e8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51

O000IEHNE U CUCTEMATH 3a1lis 3HAHU I

52 JKécTkocTh BOABI U CITOCOOBI €€ yeTpaHEeHUs Bubmuorera HOK
A yerp https ://m.edso0.ru/00ae1886
[paxTraeckas padota Ne 6 o Teme
53 "YKEcTKoCTh BOABI 1 METONBI €€ bubmorera [IOK
| a A https://m.edso0.ru/00aelae8
yCTpaHEHUS
. bubnunoreka IIOK
54 Autro
MIUHHH https://m.edsoo.ru/00aelc64
Am¢oTepHbIe CBOICTBA OKCHAA U bubmuotexa [IOK
55
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka IIOK
56 Keneso
a https ://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCU ABI U comu xenesa (1) u bubnmnorexa LIOK
xenesa (1) https ://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CUCTEMATH 3aI[AS 3HAHU I
[pakxTrueckas padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 33a4 110 TEME bubmorera [IOK
p . g https://m.edso0.ru/00ae3de8
«BasxHelime MeTaJUIBl X UX COETUHEHUS»
Borancnenus mo ypaBHEHUSIM XU MHUYECKU X
eaKI[i, ecJIM OOUH U3 PEareHTOB J1aH B
60 5136LITKe HUJIHA COLE )KI/ITI:'I HMECH bubmorera [IOK
Acp N p ) https://m.edso0.ru/00ael1750
BreruncieHust MacCcoBOM JOJIH BEIXOAA
MPOAYKTA PEAKIINU
61 O0001IeHNE U CUCTEMATH 3a1[As 3HAHU N
62 Kontponbsnas padota Ne4 mo teme
«BaxHeilmme MeTauIbl 1 UX COSTUHEHUS )
63 BemiectBa u Mmarepuaisl B TOBCETHEBHOM bubmunorexa IIOK

JKHM3HHU 4YCJIOBCKaA

https ://m.edso0.ru/00ae3f50
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https://m.edsoo.ru/00ae3de8
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64 XUMHYECKO € 3aTPSI3HEHUE OKPyKAK0 LIEH 1 bubmuotexa LIOK
cpenbl https://m.edsoo.ru/00ae4270

65 Ponb xuMuu B pelieHUN 3KOJIOTHYECKUA X 1 bubmuotexa LIOK
npobaem https://m.edso0.ru/00ae4270

bub6nunoreka IIOK
66 Tpomexyrounas arrecranus. 1 https://m.edsoo.ru/00ae0d0a

67 PesepBHbIii ypok. O600mEcHNE 1 1 bubmmnorexa [IOK
CUCTEMAaTH 3aLlUs1 3HAHU I https //m.edsoo.ru/00adb33c

68 PezepBHblii ypok. O0061IEHNE U 1 bu6muotexa [IOK
CUCTEMAaTH 3aLlUsl 3HAaHU I https //m.edsoo.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOBTIIO I[TPOT'PAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

 Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnanko C.A.,
AKIMOHEpHOE 00111eCTBO «M3narenscTBo «IIpocserenue»
o Xumusa, 9 kmacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cmanko C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBerieHme

Jlureparypa nis ydammxcs:

1. AnukGeposa JL.YO. «3anumarenpHas xumusi», M, « ACT - IIpeccy, 2009r.

2. Tabpuwensu O.C. Xumusa. 9 kmacc: pabouas TeTpaab K Y4eOHHUKY
["a6puensna O.C. -- M.: JIpoda, 2012.

3. E.A. Epemun, H.E. Ky3pMenko «CripaBOYHHK IIKOJbHUKA M0 Xumuu §8-11
kiacce, M, «JIpoda», 2000 r.

4. Xumus. 9 knacc: ydeOHHMK it 00IIE00pa30BaTEIbHBIX YUPEKICHUM/
INabpuensu O.C.. - M.: [Ipoda, 2012.

JIuteparypa 111 y4UTeIIA :

YMK «Xumus. 8 knacc»

1. Xumus. 8 knacc. YueOnuk (aBtop O. C. 'abpuensn). 175 c.

2. Meronuueckoe mnocobue. 8 kmacc (aBropel O. C. Tabpuensu,C. A.
Cnaakos). 190 c.

3. Hactomphas xuura yuutens. 8 kmacc (aBtopel O. C. I'abpuensu, H. I
Bocko6oiinukoBa, A. B. Surykosa). 400 c.

4. Pabouas terpanb. 8 kiacc (aBtopsl O. C. I'abpuensn,C. A. Cnagkos). 208
C.

5. KonTponbHbie 1 mpoBepoyHbie paboThl. 8 kiace (aBTopsl O. C. ['abpuensH u
np.). 224 c.

6. Xumusi B Tectax, 3ajaudax, ympaxHeHusx. 8 kiacc (aBtopel O. C.
["a6puensn, T. B. CmupnoBa, C. A. CnagkoB). 224 c.

/. Terpanp nns nabOpaTOPHBIX OMBITOB M MPAKTUYECKHX paboOT. 8 Kiacc
(aBTopsl O. C. I'abpuensH, A. B. Kymioga). 96 c.

8. Terpanp mia OICHKM KadecTBa 3HaHWU 1mo xumuu. 8 kimacc (aBtopsl O. C.
INabpuensH, A. B. Kynuosa). 112 c.

9. Xumnueckuit skciepuMeHT B mkose. 8 kinace (aBtopsl O. C. 'abpuensiH, H.
H. Pynos, B. 1. Tonkynos). 304 c.

10. Xumus. 8 kiacc.

DnekTpoHHOE MynbTUMeauiHOE n3aanne. Y MK «Xumus. 9 knace»

1. Xumus. 9 knacc. Yuebnuk (aBrop O. C. I'abpuensn). 223 c.

2. Metoanueckoe mocobme. 9 xmacc (aBroper O. C. T'abpmensn,C. A.
Cnankos). 190 c.

3. Kuura qns yautens. 9 knace (aBropst O. C. ['abpuensin



METOANYECKHUE MATEPHAJIBI AJI5S1 YUUTEJISA

1. http//www.alhimik.ru TIlpeacTaBieHbl pyOpUKH: COBETHI aOUTYPUECHTY,
VUHUTENI0 XWMHUH, CIPAaBOYHUK (O0YeHb OoJblasg moa0opka TaOmuI W
CIPaBOYHBIX  MaTepUalioB), BeceNlas XUMHsS, HOBOCTH, OJMMIIUA/IbI,
KYHCTKamepa (Macca MHTEPECHBIX UICTOPUUYECKUX CBEICHUN).

2. http://'www.hij.ru XXypaan «Xumusi 1 KU3Hb» TOHITHO M 3aHUMATEJILHO
paccka3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOJHT B HAYKE U B MHpE, B
KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html DnextponHsIii xkypHan « XUMHKHA
U XUMHS», B KOTOPOM IIPEICTABICHO MHOXKECTBO OIBITOB TI0 XHMHUH,
3aHUMATENFHOW  WH(pOpPMAaluK,  TO3BOJIIIONICH  yBIeYh  YYCHUKOB
OKCTICPUMEHTATLHOM YaCcThIO MTPEIMETA.

4. http //c-books.narod.ru BceBo3moxHast murepaTypa 1Mo XUuMHH.

5. http://www.drofa-ventana.ru  V3BecTHOe  W3IaTENLCTBO  Yy4eOHOUH
outepatypbl. HOBHHKH Hay4yHO-TIOMYJSIPHBIX M 3aHUMATENbHBIX KHUT TIO
XAMUH.

6. http://1september.ru XypHan mns yuureneit u He TOJIBKO. bouibinoe
KOJIMYECTBO pabOT YICHUKOB, B TOM YHCIIE U UCCIIENOBATEIbCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  MIKOJIbHBIN
MOPTAJI CO CChIJIKAaMH Ha 00pa3oBaTellbHbIC CANUTHI TI0 XHMHHU.

8. www.periodictable.ru COopHuk cTareli O XWMHUYECKHX DJIEMEHTaX,
WLTIOCTPUPOBAHHBIN IKCIIEPUMEHTOM.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
UHTEPHET

Peasm3anuss naHHOM MpOrpaMMbl €CTECTBEHHO-HAYYHOM HAIPABJIECHHOCTHU
Mpe1yCMaTpUBAeT HCIOJIb30BaHHE OOOpYAOBaHMs, CpPEACTB OOydYeHUs U
Bocriutanusi Llentpa «Touka pocrtay. lludposas maboparopusi mo Xumuu
(yuenunueckasi), ToBapHbIMi 3HaK: «ApxuMmen», THII  MOJb30BaTENs:
OOGyuaronmiicst [IpeaqmeTHast 061acTh | XUMUs

OOGecmeunBaeT BBIMOJHEHUE JTA0OPATOPHBIX PadOT MO XWMHHM Ha YpOKax B
OCHOBHOM WIKOJIE W MNPOEKTHOMCCIIEAOBATEIbCKON JIEATEIIbHOCTA Y4YallluXCs
becnipoBOAHO MyJIbTUIATYUK 110 XMMUU, BCTPOCHHBIEC JaTYUKHU, IIT. 6

Tun pgatuukoB: Jlatuuk ypoBHs PH, JlaTyuk 31eKTpuUYecKoil MpOBOJIUMOCTH,
JlaTuvk Temmeparypbl uccieayemoil cpenbl, Jlaruuk-kosopumerp, Jlatuumk
TEMIIEpPaTypbl TEPMOIIAPHBIN, J[aTUUK TEMIIEpaTypbl OKPYKAKOLIEH CPENIBI.
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