


HOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHus
COCTaBJ€HA HAa OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO O0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBEe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIMY MPENOaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MpECTaBICHUE O IENAX, OOIIel cTpaTteruu
oOy4yeHUs, BOCHUTAHUS W PaA3BUTHUA OOYYAIOIMIMUXCS CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIUBACT 00s13aTeJIbHOE IPEAMETHOE COJZIEpKaHue,
NpeayCMaTpUBAET PACHPEICICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazgenaM M TeMaM MpOrpaMMbl MO XHWMHUHU, ONPEACIAECT KOJIUYECTBEHHbIC W
KaueCTBEHHBIE XapaKTePUCTUKHU cojiep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEILHOCTh ~ M3YUYEHUS XHUMHUHM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM  Y4eOHOTO  Tporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YarolIuxcs, OMNpeAeiasieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TakkKe TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUU Ha YPOBHE LieJIeH M3y4YeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JIEATENLHOCTH OOYYalolIerocsi MO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWEe XUMHUHU CIY>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpPYEMble XHMHUEW MPENCTaBICHUS O B3aMMOIPEBPAIICHHIX
SHEPTrUrd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX pElIeHUs TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUYECTBA — CBIPHEBOM, DHEPIETHYECCKOH,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3alii  BO3MOXKHOCTEH JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSTEIbHON  y4eOHOW JIeATEeIHHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHON NESITETHOCTH;

3HAKOMHUT CO CHEeIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISi1a HA €AUHCTBO ITPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHHUM €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIA]] B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYyYEHHH XUMUU OOECHEUMBAIOTCSA CIELUPUKON
COJIepKaHMsl ~ y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCA  MeJarorMuecKu
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O O0IIEro oOpa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBI MEPBOHAYAIBHBIX TOHSATUNA XHUMHUHU, OCHOB
HEOPraHMYeCKOM XHUMHH W HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOU XHUMUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHHU C(HOpMHpOBaHA HA OCHOBE
CUCTEMHOro mojaxonaa k e€ uzyudeHuro. CopepikaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHSATUM O XUMUYECKON
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPTraHU30BaHBI 10 MPUHIHUIY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMSI;

— [lepuoanueckoro 3akoHa JI. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHYECKON IHCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAKOTCA HA OCHOBE HSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JIpyromy, BBINONHSAA (GYHKIMH OOBSCHEHHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS] O XUMHAYECKOW COCTABJIAIOLIEH Hay4YHOM KapTUHBI MUpPA B JIOTHUKE
€€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICYEHHUEM
3HAHWA W3 paHee HM3yYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaroImuid MUpP,
«buonorus. 5—7 kinacce» u «Pu3zuka. 7 Kiacey.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHE 3HAHWUH OCHOB
XUMHUYECKOW HAyKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOUT B (OPMHPOBAHUU CHCTEMBl XUMHUYECKHUX
3HAHUM — BaKHEUIIUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETHYECKUX TMOJTOKEHUM,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB W
XUMHAYECKUX peakuuii, B (OpMHUPOBAHUM W PA3BUTHUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (¢dopMUpOBaHHE WHTEIUICKTyallbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOYyYeHHMS Ha CHCTEMaTH4ecKoe MpuOoOIIeHHUEe
O0yJarommMXxcss K CaMOCTOSTEIBHON ITO3HABATEIBHON [EATEITHHOCTH, HAyYHBIM
METOoZaM TIO3HAHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCcIoBHi, CTOCOOCTBYIOLIUX MPUOOPETEHUIO 00YyUaIOIUMUCS
OIbITa Pa3HOOOPA3HON NEATEeTHbHOCTH, TO3HAHHUA W CAMOIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHANTBHOW © €CTECTBEHHO-HAY4YHOMU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPH H3YUYCHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE y OOYyYaIOIIUXCS TYMAHHUCTHMYECKUX OTHOIICHUH,
NOHUMAHUS [EHHOCTH XHUMHUYECKUX 3HAHWM HJis BBIPAOOTKH JKOJOTHUYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHMS OOIIEUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B Hezlelno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. Du3nyeckue CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJIEKYJIBl. XUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckas (opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTEeNbHAST MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJTMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BelIecTB. XuUMUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEAKIHi (COeAMHEHMS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsA BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB PA3ACIICHUs CMECEil: ¢ TMOMOINBbI0 MAarHuTa, (UIbTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEJACHNUE OUYNCTKHA TTOBAPEHHOMN
colv, HaONIOJCHWE W  ONMUCAaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe 1M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kucioponaa. CrnocoObl



MOJIyYeHUs KHUCIOpoJa B J1Ia0OpaTopud U MPOMBINUIEHHOCTA. KpyroBopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJICHUE TapHUKOBOTrO 3 dekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, Gunyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00bEM  ra30B. Pacy€Thl 1O XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBOMCTBa BoAbl. Boma kak pactBoputenb. PacTBopsl.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4eaoBeKka. KpyroBopoT BOAbI B PUPOJE.
3arpsi3HeHrEe PUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccudpuxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cosieoOpasyroinue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. Homenknatypa oxcuaoB. Dusnyueckue © XUMHYECKHE
CBOMCTBA OKCUJIOB. [TonydyeHue okcuioB.

OcunoBanusi. Knaccudukanus ocHOBaHMH: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PU3MUECKHE UM XUMHYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa coneid. @u3nueckue U XMMUYECKUE CBOWMCTBA COJIECH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpekpamieHuss ropeHus (mokapa), O3HAKOMJICHHE C O0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIOJIB30BAaHUE BUACOMATEPHAJIOB), HAOMIOACHHE O0pa3lloB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M KanblueM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UCClieJOBaHUE O00pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojericTBus okcuaa Mmeau (I1) ¢ pacTBopoM CepHOM KHCIOTHI,
KUCJIOT C MeETAJUIaMH, pPEakUud HEUTpalu3ally, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHCHHWE OJHOTO METaljla APYTMM U3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «Baxkuelmmne Kiaccbl HEOPraHUYECKUX
COCIMHECHUI.

HHepuoagnuecknin 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IIETOYHBIE M MIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM(OTepHbIE OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N.  MenneneeBa.  KoporkonepuonHas W JJIMHHONEPUOJHAs dbopmbl
[Tepunoguueckoit cucreMbl xumuueckux 3yeMeHToB Jl. 1. Menneneesa. [lepuoabl
u rpynmbl. OU3NYECKUi CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB NEpuoAa H
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoandeckor CUCTEMbI XUMHYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W mnpaktuku. J[. WM. MengeneeB — yd€HbId U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl okuciaeHus: U BoccTaHoBlIeHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJu3, CHHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (PU3UYECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: potocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpaibl, TOpPHbIE MOPOJIBbI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX NEPUOMNOB, Kalaus, KalblUusi M HX
COEMHEHUI B COOTBETCTBUM C TOJIOKEHHEM »3yeMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukaiuys XuMAYECKUX peaklnii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3ddekrty, 1o
W3MECHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOPaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XMUMHYECKUX peaknusiX. [IoHsITHEe 0 TOMOTEHHBIX M TeTEePOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJOXKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIAN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AucCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CUiabHbIE U C1a0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusi MpOTEKaHUSI peakluii MOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE ypaBHEHUsA peakuuid. CBONCTBa KHCIIOT,
OCHOBaHMA M COJEH B CBET€ NPEJACTABICHUA 00  BIIEKTPOIMTHUECKOU
nucconmanuu. KauectBeHHbIe peakiiuyd Ha MOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJECJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB U HEMeTauioB (Tpadura W anMasa), CIO0XXHBIX BEIIECTB
(x;mopuma HATpusl), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIECIOBAHUE AJICKTPONPOBOTHOCTU
pacTBOpOB BENUIECTB, IMpollecca AUCCOLMAIMUA KHUCJIOT, WIEIo4Yed U cojeu
(BO3MOXKHO  WCIOJIb30BaHME  BHUJEO MaTEpPHAOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakluii  HOHHOTO  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUIUN
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHHs), Paclo3HaBaHWE HEOPTraHWYECKUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl 1 UX COeTUHEHUS

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € METaJUIaMH, HEMETaUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KHCIIOTa, XMMHUYECKHE CBOWMCTBa, MOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eloBeKa. BaxHeWmine XJIopuabsl U UX
HaXO0XJCHHUE B PUPOLE.

O6mrast xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHune M (Pu3nyYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOa U Cephl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KHUCIOPOIa
u cepbl. XUMHUECKUEe CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHue, (HhU3NYEeCKue U
XUMUYecKkre cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE ¢ XUMHUYECKHE CBOWCTBa (00mmue  Kak
MPEACTaBUTENs Kjacca KHUCIOT H crenuduueckne). XUMUYECKHUE PEeaKIlw,
JeXxanme B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOJyYEHUsI CEpPHOM KHUCIOTHI.
[Ipumenenune cepHoit KUCHOTBL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAaKLMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHUH B MpuUpojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpenbl COSAUHEHUSIMU Cephbl (KUCIOTHBIC IO,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacCHpOCTpPaHEHHUE B MPUPO/IE,
dbuznUeckue U XuMuieckue cBorictra. KpyroBopot azora B mpupojie. AMMHUaK, ero
dbu3nYecKue U XMMUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coaum aMMOHMUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (GU3NYECKUe U XUMHUYECKHE
cBoiicTBa (0OlIME Kak TPEACTAaBUTENs Kilacca KHUCIOT U creuuduueckue).
Hcnonp3oBanne HUTPATOB W COJIEM aMMOHHSI B KaueCTBE MHHEPaIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXkKalolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, MOYBbI M BOJMOEMOB). Docdop,
ajutoTponHbie Moaudukanuu Gocdopa, GulMUECKHEe W XUMHUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUECKUE CBOWUCTRA,
nonyuyenue. Mcronb3oBanue hocharoB B kKauecTBE MUHEPAIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka anemMeHToB IV A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, pPACHpPOCTpaHEHHEe B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCuabl yriepoja, ux
¢uznueckre M XUMHUYECKHE CBOWCTBA, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), runore3a r100aJbHOTO TMOTEIJICHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIoTa M €€ colnM, X PU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TAHOJ, TJIMIEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckue W XUMHYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcune kpemuus (IV) m kpemuueBoil kuciore. CHIMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpouTesbHbIE MaTepHalbl: KepamMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobdraeMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YTOOpEHUM, MOTydYEeHUE,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUEe MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOTO Tra3a, MPOBEICHHE KaueCTBEHHBIX pEeaklMii Ha KapOOHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTanjibl 1 X COCAMHECHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJIOKEeHUE B [lepruoamyeckoi cucteMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHUABI HATpusd M Kanus. lIpuMeHeHHe WIEeTOYHBIX METAIOB M HUX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJIbIUM: IIOJO0KCHUE B
Ilepuonnueckon cucrteMe xumudeckux siaemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJAeHUE B nipupoae. PU3nyecKkrue U XUMUYECKHUE CBOMCTBA MATHUS
U Kanblus. Baxueilue coequHEeHHs KaublUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

ANIOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CuCTeMe XUMUUYECKUX SJIEMEHTOB
J. . MenneneeBa, cCTpoeHue aroma, HaxoxJaeHWe B npupone. duszuueckue u
XUMUYECKHE CBOMCTBA alfOMUHMSI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCU bl U conn xkenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIJIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Yy4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI W HATpusi € BOJOM (BO3MOYKHO HCHOJb30BAaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHHWE  BHUAEOMATEpPUAJTIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLM HA WOHBI: MarHus, KaJIbLUs, aJIFOMUHMS, LIMHKA, JKelle3a
(I u xene3a (III), meau (II), HaGnrOMEHME U OMUCAHKE MTPOIECCOB OKPAIIMBAHUS
IUITAaMEHW MOHAMHU HATpHUsl, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIEI0OBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCH]IA AIIFOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimue
METAJUIBI U UX COCIUHEHUSI.

XuMHUSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHYECKHX 0KOrax U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHEe 00pa3Il0B MaTepHANOB (CTEKIJIO, CIUIABBI METAJJIIOB, MOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: marepus, aroMm, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
W30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJIEKTPUUYCCKUN 3apsj, POBOIHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWE, OMOcdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOJIBI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCS B Xo0J€ OOy4eHUS XUMHHM B €AMHCTBE Yy4eOHOU u
BOCMUTATEIbHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIAMU U HOPMaMHU TOBEJEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BJAAETh JOCTOBEpPHOW HH(OpMaluen o
NEPEIOBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M TMpPaBUJIaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JEATEIBHOCTH TpHU
BBIMIOJTHEHUU YYE€OHBIX, TIIO3HABATEIbHBIX 3a/1ad, BBHIMIOJIHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX POEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW MESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEACHUWE U TMIOCTYIIKM CBOMX TOBAapHIIEH ¢ TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XMMHUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKM M COCTAaBIIAIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAONIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €caMOOOpa3OBaHMIO, TMPOCKTHOM H  HCCIIEIOBATEIHCKOMN
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOyUYCHHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICIACTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MACHOCTH TMpU  OOpAIICHHH C
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MUHTEPEC K MPAKTHUYESCKOMY M3YUYEHHUI0 TPpodeccuii U Tpyaa pa3aIuvyHOro poja,
yBOXCHHEC K TPYAYy W pe3ysibTaTaM TPYIAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIA BBIOOP
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHON nMpodecCHOHANBHON ESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOEHUS
paBmII 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUAX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, ISl IOBBILICHUS
YPOBHS  JKOJOTMYECKOW  KYJIbTYpPBHI, OCO3HAaHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMEeTHBIX pPE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
MPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHWM W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O TICIIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEUCTBUS (TTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJIATHBHBIE), KOTOpblE 0OecHeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHUS HCIOIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPH OCBOCHUU
3HAHUU: PACKPBHIBATh CMBICT XUMHUYECKUX TMOHSATUN (BBIACISATH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), WCIOIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Yy4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEIACTABICHHUI BBISBISATh U XapaKTEPU30BATh CYLIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHUE HCIOJIb30BAaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakK)Ke B KauyecTBE OCHOBBI s (HOPMHUPOBAHUSI TUMOTE3BI TIO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJEpPXkKaHUSA, CIPABOYHbBIC
mocoOusi, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPHUMEHSITh PAa3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMamu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh W AaHAIM3UPOBATh B Tpolecce ydyeOHOH U
UCCJIeI0BATEIBCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIIOPTAa HA COCTOSHUE OKPYKAIOIIEeH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

yMEHHsS 3aJaBaTh BOIPOCHl (B XOJe Auanora M (Wiau) IUCKYCCHM) TIO
CylmIeCTBY  oOCyXJaeMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJIbHOMN
NESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JellaTh MPE3CHTAIHUI0
PE3YJITATOB BBHIMOJHEHUS XMMHUUYECKOr0o JKCIEepuMeHTa (J1abopaTopHOro OIbITa,
1a60paTOpPHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHUBepPCaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CAMOCTOSITENILHO ONPENENATh LEIu AEATEIbHOCTH, IUIAaHHPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee d(pPeKTUBHBIE CITOCOOBI pEIeHUsT yUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM  JCUCTBUA NIPU BBINOJHEHUHU 3aJaHUM C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3yJbTaTa 3asBICHHOW LIE€JIU, YMEHHUE
MCITI0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUH 3aaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NeHcTBUM, crnenuduueckue s TOpeaMeTHOM o0nactu  «XUMUsS», BUIBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOJIHOPOJIHAS ), BaJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCupUKaIus Peakiuil: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KEHUSA, pPEaKIUu 3aMEIICHUs, PEeaKIuu
o0OMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEeKT peakiuu,
SAPO aroMma, DJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTadb, pagnuycC
aToMa, XMMHYECKasi CBs3b, MOJISIpHAS W HEMOJISIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTHOH, aHUOH, PacTBOp, MAaccoBas J0Js1 BEIIESCTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOpPMYI
BEILECTB U YPAaBHEHNUI XUMHUYECKUX PEAKIIMIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUU I10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJEHTHAs W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHWCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij s1pa, 0OIllee YUCIIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(HUIIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PEAKUIUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPKAasi ONMCAHUE PUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX KaUY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENbHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO  MaccChl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSITh OCHOBHBIE OINEPAlMU MBICIUTEILHON EATETbHOCTH — aHau3
U CUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KJIaCCHU(PHUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJIEJACTBEHHBIX CBSI3€H — JIJIi M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBUJIaM  [OJb30BaHUA  XUMHYECKOM  MOCYAOM |
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEILIECTBAMU B COOTBETCTBHUM C MHCTPYKIUSIMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHHUIO M COOUpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCIEPUMEHTBHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO WHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX TMOHSATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlsi, XUMUYECKasi CBA3b, TEIIIOBOU A (deKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHUYECKAs] IUCCOLMAIUS, PEaKIMU HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaNINYEeCKasi), KpHUCTAJUIMYECKass pEeUETKa, KOPpPO3Hs METalIOoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEakluu, MNOpeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKMX TIOHSATUA U
IPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEIIECTB M YpPaBHEHUN XUMHUYECKUX PEAKIIH;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKHX PJIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIJIECKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIacCy COeAMHEHUU 1Mo ¢dopmysiaM, BHJ XUMHUUYECKOM
CBsi3M (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCMHEHUSAX, 3aps/l MOHA 0 XUMUYECKOW (Qopmyrsie, XapakTep Cpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUTUYECKON
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabiuunyto ¢opmy [lepmonnueckoil CUCTEMbl XUMHYECKHX HJIEMEHTOB:
pasnuyaTth MOHATUS «rjaBHasg mnoArpynna (A-Tpynma)y U «rmoOouyHas
noarpymnmna (b-rpynma)», maneie u OONbIIME MEPUOMBI, COOTHOCHUTH
o003HaueHusl, KOTOpble HMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XMUMHYECKHX
ANIEMEHTOB (coCcTaB M 3apsia  sApa, OOIIee YHUCIO DIEKTPOHOB U
pacrpefieieHie WX TI0 DJICKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COCIWHECHUHN B
npeaenax MallblX MEPUOJ0B U IVIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBYy Y4YAaCTBYIOIIMX B peaKIuU
BEIIECTB, MO TEIUIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTENeHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) 00mMMUE W crenu(PUIecKue XUMHYESCKUE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuUMEpaMy MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPAaBHEHUSI BJIEKTPOJMTHUYECKOW JHUCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI JICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »JJIEMEHTa 10 (opmyse
COCIMHCHHUS, MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coON0aTh  NpaBWIa  MOJIB30BAaHUSA  XUMUYECKOM  MOCyAou u
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMHU B COOTBETCTBUHM C MHCTPYKIHUSMH IO BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 10 TOJYyYECHUIO H COOUPAHMIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJICKHUCIIOro Tra3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI HM3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIECTB;

MPUMEHSATh OCHOBHBIE OIEpaIlii MBICITUTEIBLHON JMeATeIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTEeMaTU3aIlui0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3yYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, WU3MEPEHUE, MOJCIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelIeCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xummndeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/Ie":;'?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE 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




IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAX ITO3HAHUS B XUMHH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOpailieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U ClI0XKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIJIIPHOE yUEHUE 1 bubmiorexa 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 MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HIMIE A popiyn HSHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHMYECKHX DJIIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTenbHAast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOusznvecKnue 1 XUMHUISCKUE SBICHUSI. bu6mmoreka [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUSIM XUMUYCCKHUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4IecKux peakiuit
18 (coenuHeHws, pa3aoKeHHUs bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTponpHas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢



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
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https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

22
KHCIOPOJA (PEAKLUH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
CrocoOblI MOYYCHHUS KUCI0PoJa B
23 1a00paTopuu Zq 1} OMmmneHI:IOIclm bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peakIuu, MOHSITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
TormmBo (HedTh, yroiab U METaH).
25 3ar ﬂsHeéHeqlios yra CrocoObI iro Bubmmorexa LIOK
p A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[Tony4yeHne U coOMpaHue KUCIopoaa bubmmorexa [TOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE O KHCTIOTAX H cOJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3nvecKkrue U XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 06 bubnmuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHnbie
37 ¥ HEHACBIIIEHHBIE PacTBOPLL. MaccoBast bubmorexa [TOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
OIpeaeIEHHON MacCOBOM AoJien https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiaccudUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#usI: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosnydyenne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, Kitaccupukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) HI([m )GHI/ISI XI/IMI/I‘{ZEKI/IG bubmiorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATU3ALUS 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepnoﬂnquKas[ CHUCTEMA XUMHYECKUX bubmotera [JOK
PO https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
Bubmmoreka IIOK
53 Ilepuropl, rpynmnsl, HOArPYIIIbI i

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. 3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1IeMeHTOB [lepuoanueckoii bubnmorexa LOK
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 2JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepnoaunueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnuorexa [JOK
MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Hontast xuMirieckas cesish https://m.edsoo.ru/00adac34
60 KoBanenTnas nonsipHast Xumuyeckas bubmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 (CTeneH okCIeHiLs https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAaHOBUTEIU bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuorexa [IOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenne atoMa. XuMUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnmoreka [JOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
cHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUUYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKUX FJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMuueckoil CBSA3HU U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3J/ieioB Kypca 8 Kiacca

5 Knaccudukanus XuMu4ecKkux 1 bubnunoreka [JOK
peaKIii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 eakiuu. [ToHsSTHE O TOMOTE€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHATHE O XUMUYECKOM PaBHOBECHUHU.

P bu6mmoreka [JOK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XUMHUYCCKOT'O PAaBHOBCCHUSA

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HBIC U cia0ble bubnmorexa [TOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUNA bubnmorexa LOK
My peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUH bubmmorexa [TOK
pv https://m.edso00.ru/00add5d8
00 PIEKTPOJIUTHYECKON TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHNHA 00 bubmmorexa LOK
pelt . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOMAITIH
14 TTousarue o ruaposm3se cojiei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Pemenue 2KCrIepuUMEHTATBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLAALNA Bubmiorexa IIOK
p A AT https://m.edso0.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/III-\]/I-II/ILIGCIfI/Ie CBlz)ﬁCTBa Ha IpuMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CoisiHast KUCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[lomyuenne consTHON KHUCIOTHI bubmmoreia LIOK
P ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Berarcnenust o ypaBHEHUSIM
21 XUMHYECKUX peazlll)nﬁ, €CJIA OINH U3 bubmmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapakTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ANnoTpornHble MOJU(PUKAIIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poJ, CTPOCHHE, bubnuorexa [JOK
(bu3UYeCKre U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (u3HYECKHEe M XUMUYECKHE CBOMCTRA, bubmmorexa [JOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JekKaIINe B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJYYEHUSI CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILEN CPebl COCTMHEHUSAMU
cepbl
97 Brruncienue maccoBoil J0JIM BEIXOAa bu6mmoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OOm1ast XxapaKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndecKkue u
XUMUYECKUE CBOUCTBA

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

AmMHEaK, ero pu3nvecKkue u

bu6mmoreka [IOK

29 XUMHYECKHE CBOMCTBA, IOJIYyYCHHE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero bubmorexa HOK
o > 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubnmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHWUS B Ka4€CTBE MHHEPATIHHBIX

32 oOpenuil. Xummuueckoe Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arps;3HEHUE OKPYKAIOIICH CPeIbl
COCIIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 Cpocgo pHa;I anng)Ta (b(i)I/II)BI/I(quKI/Ie u bubmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyICHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (li)nsnieCKl:Ie Y XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorudyeckue npooIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYroapHas KucioTa u €€ com brbmmorexa LOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas pabora Ne 4 o reme

38 "[loydeHue yriaekucioro rasa. bubnnorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIIIepo/ia
40 Kpemunii u ero coequHeHust bubmmorexa [TOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME bubnuorexa [JOK
«BaxxHeinmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS»

KontponpHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueiiie HeMeTalIbl M UX
https://m.edso0o.ru/00ae0el8
COCJTUHECHUS»
OO6mras XapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
MeTalIM4ecKasi KpUCTAJNINYEeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUYECKUH Psif

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael1156
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OOm1re cnocoObl MOTyYeHUs
metauioB. CiuiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 YPABHCHIVIN XHUMITICCIX Peaitiit, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COICPIKHT
MIPUMECH
46 [TonsaTue o KOppo3uUn METAJIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
41 [enotrie MeTaib! https://m.edso0.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U bubnuorexa [JOK
Kajust https://m.edso0.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnnorexa [JOK
KaJIbIIMA U Maraum https://m.edso0.ru/00ae15e8
50 Baxueiiime coenuHeHNs KaabIIAA bubmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 O06o01menre U cucTeMaTru3arus
3HaAHUH
59 JKEcTroCTh BOABI M CIIOCOOBI €& bubmuorexka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
N N bubmuoreka [JOK
53 "YKEcTKkoCcTh BOIABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUAPOKCHUJIBI M COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00mIeHne U cuCcTeMaTH3aIs
3HaAHUH
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«BaxuHenmme MeTajlibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM J0JIH BBIXOJa MPOIYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEJIMHEHUS
63 Bemiectsa u marepuaisl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001meHue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUU

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

68 PesepBHblit ypok. O600111€HNE U

cUucCTeEMaTHU3anus 3HaAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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MepeyeHbyupPOBLIXUHEGOPMAYUOHHBIX pecypcosHMepHema:

1. http://ege.vandex.ru/chemist
2. http://chem.reshuege.ru/
3. http://himege.r
4. bhttp: hu.r
5. http://enprophil.ucoz ru/index/egehalkenyalkadieny/0-
6. http://ximozal.ucoz.ru/ld/12/1241 4 pdf
7.
vochnikdlv r nline.html? =
8. http://www.zavuch.info/methodlib/134

11. http://mirhim.ucoz.ru/index/khimii

3/0-41CocTaB MeTHATEKH:

1.OrkpoiTass xumusi. Bepcust 2.6.(IlosiHbIH MHTEPAKTHUBHBIA KYypC
XUMMUAISAYYAIIUXCALIKOJ,  JIMIeeB,TUMHA3MH,  KoJLIeIKeil,CTyAeHTOB
TexHu4eckux By30B). 000 «®u3zuxon» 2005.

2. CD-ROMBupryansHaskogdaKupunianMedoaust. Y poxu
xumuu. 8-9 kiaacenl.-M.: 000 «Kupuiia u Medoauii», 2002r.

3. CD-ROM Yue6Hoe dj1ekTpoHHOe n3aanne Xumus(8-11kiacc)
Bupryansnasiadoparopus.Mapl' TV, JlaGopaTopusicucremmyabTumennsi,2004r.

4, CD-ROM DuexTponnasionoiuoreka  «IIpocBemenue».
MynbTumeguiiHoenocobueHosoroobpasua.8knacc.M.:MpoceeuweHune,2005r Coctas

YHEGHO-METOAMHGCKOFO KomMmnnekKTa:

10. Pym3utucl . E. Xumus:8k1.:y4ed.1/151001eo0pa3oBar. Y upexieHui

/T.E.Pyasutuc,®.l.denvgman.-M.:MpoceeweHue.

11. Xumus:8KI1.:3JIEKTPOHHOCTIPHJIOKCHHEKY YeOHU KY.
12. Pym3utucl . E. Xumus:9x1.:y4ed.1151001meo0pa3oBar. Y upexaeHui

/T.E.Pyasutuc,®.r.denvgman.-M.:MpocseweHue.

13. XumMus:9KI1.:3JIeKTPOHHOCTIPHJIOKEHHEKY YeOHU KY.
14. T'apaH.H. Xumusi: 3aJa4HNKC «TOMOIIHMKOM»:8-9 kiaccsl / H.H.
I'apa. - M.: IIpocBewenue.

15.T'apa H.H.Xumus.Pa6ouue nporpammsl.Ilpenmernas nunus
66



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egehalkenyalkadieny/0-358
http://ximozal.ucoz.ru/ld/12/12414.pdf
http://fictionbook.ru/author/georgiyiisaakovichlerner/biologiyapolniyyisp
http://www.zavuch.info/methodlib/134/
http://sikorskaya-/
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimiia8

yueOnukoBl'.E.Pym3utuca,®.I'.®enpamana.8-9xnaccst/H.H.I'apa.-M.:
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MpocselweHune

16. PagenkuitA.M. Xumus: 1uaakrudeckuiimarepuai:8-9 ki./ A.M.
Paneuxuii. - M.: IIpocBeiuenue.

17.T'apa H.H. Xumus. Ypoxku: 8 kia. / H.H. I'apa. - M.: [IpocBemenue.

18.T'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. - M.: IIpocBemenne.

I'abpyceBaH.U.Xumus:padouasiterpans:8xia./H.U.I'abpycesa.-M.:

MpocselueHue.

ra6pycesaH.U.Xumusa:pabouaarerpagb:9xkn./H.N.Fabpycesa.-M.: MpocseweHne.

MNepeyeHb UMPPOBbIXMHPOPMALUOHHBIX pecypcoBHTepHeTa:

12. http: Jandex.ru/chemi

13. http://chem.reshuege.ru/

14, http://himege.r

15. http: hu.ru/http://enprophil.ucoz.ru/in h alkenvalkadieny/0-
http://ximozal.ucoz.ru/ld/12/1241 4
. J/ficti . hor. raivii
kdl [ nline. html? =

16. http://www.zavuch.info/methodlib/134
17. htto://keramikos.r le.ohp?ap=table1000405h
ikorskava-olj a.narod.ru/EGE htm

18. www.olimpmaou.narod.ru.
http://mirhim.ucoz.ru/index/khimiia83/0-41

lNepeyeHbyugpoebiXuHpopMayUuoHHbIX pecypcosMMHmMepHema:

12. http://ege yandex.ru/chemistry/

13. http://chem.reshuege.ru/

14. http://himege.ru/

15. http://pouchu.ru/

16. http://enprophil.ucoz.ru/index/egehalkenyalkadieny/0-358

17. http//ximozal.ucoz ru/ld/12/1241 4 pdf

18. http://fictionbook.ru/author/georqiviisaakovichlerner/biologivapolnivyispr _
avochnikdlvapodg/read online.html?page=3

19. http://www.zavuch.info/methodlib/134/

20. http://keramikos.ru/table. php?ap=table1000405http://sikorskava- _
olia.narod.ru/EGE.htm

21. www.olimpmaou.narod.ru.

22. http://mirhim.ucoz.ru/index/khimiia8

3/0-41CocTaB MeaUaATEKHU:
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http://enprophil.ucoz.ru/index/egehalkenyalkadieny/0-358
http://ximozal.ucoz.ru/ld/12/12414.pdf
http://fictionbook.ru/author/georgiyiisaakovichlerner/biologiyapolniyyisp
http://www.zavuch.info/methodlib/134/
http://sikorskaya-/
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimiia8

5.0rkpbiTass xumusi. Bepcus 2.6.(IlosiHbIi MHTepaKkTHBHBIN Kypc
XUMMUAIAYYAIMUXCAIIKOJ,  JIMIeeB,TUMHA3Mi,  KoOJLIeIel,cTy1eHTOB
TexHu4yeckux By30B). OO0 «@usuxon» 2005.

6. CD-ROMBupryaabnasimkogaKupuaianMedoaus. Y poxku
xumui. 8-9 kaaccepl.-M.: 000 «Kupun u Medoamii», 2002r.

7. CD-ROM YueoHoe djiekTpoHHOe u3nanue Xumusa(8-11kmacce)
Bupryansnasuiaboparopus.MapI' TV, JlabopatopusicucremmyabTumenns,2004r.

8. CD-ROM Daekrponnasioudaunoreka  «IIpocseienue».
MynbtumeauiiHoenocobueHosoroobpasua.8knacc.M.:Mpocsewenune,2005r Coctas

VHE6HO-METOAMHECKOFO KomMnnekKkTa:

18. Pym3utucl . E.Xumus:8ki.:yued.11s00meo0pa3zoBar. Y upe:xaeHui

/T.E.Pyasutuc,®.r.®envgman.-M.:MpocseweHue.

19. Xumus:8KJI1.:371eKTPOHHOCTIPUJIOKEHU EKY YeOHUKY.
20. Pym3utucl.E. Xumus:9ki1.:y4e0. 1,100 11e00pa3oBar. Y YypeskaeHu i

/T.E.Pyasutuc,®.r.®envgman.-M.:MpocseweHue.

21. XuMHusA:9KII.:3JTeKTPOHHOETIPUIIOKEHUEKYYeOHUKY.

22.T'apaH.H. Xumusi: 3aJa4HUKC «IOMOIHUKOM»:8-9 kiaaccwl / H.H.
I'apa. - M.: IIpocBenenne.

23.T'apa H.H.Xumus.Pa6ouue nporpammel.Ilpeamernas Junus

yueOHukoBI .E.Pym3utuca,®.I'.®eapamana.8-9xnacest/H.H.I'apa.-M.:
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MpocseweHune.

24. PanenkuitA.M. Xumus: 1ulakTH4ecKuiimarepuaJi:8-9
k1., A.M. Pagenkmii. - M.: [IpocBemenue.
25.T'apa H.H. Xumus. Ypoxku: 8 kia. / H.H. I'apa. - M.:
IIpocsemenne. 18.I'apa H.H. Xumus. Ypoxu: 9 xi. / H.H.
I'apa. - M.: IIpocBeuienue.
I'adpyceaH.U.Xumusi:padouasrerpaas:8xi./H.U.I'abpycesa.
-M.:
MpocseweHune.

Fra6bpycesaH.U.Xumua:pabouaarerpagb:9xkn./H.N.FabpyceBa.-M.:
MpocseweHune.

MepeyeHb undpposbIXMHPOPMALMOHHDBIX pecypcoBUHTepHeTa:

19. http: Jvandex.ru/chemi

20. http://chem.reshuege.ru/

21. http://himege.r

22. hitp: hu.ru/http://lenprophil.ucoz.ru/index/eaeh

23. http://www.zavuch.info/methodlib/134
24, http://keramikos.r le.ohp?ap=tablel
_405http://sikorskava-olj a.narod.ru/EGE. htm

25.  www.olimpmaou.narod.ru,
http://mirhim.ucoz.ru/index/khimiia83/0-41
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