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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1na€t TpeACTaBICHHE O MLENIAX, OOIIeW cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS U PA3BUTHS OOYYAIOUIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE IpEAMETHOE COJIepKaHue,
peayCMaTpUBAET pACHPEACICHUE €ro IO KilaccaM W CTPYKTYpUpPOBAHHUE IO
pazgenaM M TeMaM MpOrpaMMbl MO XUMHH, OINPEACISIET KOJIMYECTBEHHBIE U
Kaue€CTBEHHbIC XapaKTePUCTUKU co/iep>KaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsl, a TaKkxke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAlOMIerocs MO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY)KHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYEMbIE XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIECHUIX
HHEPTrUUd M 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aTbHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUS UYEJIOBEYECTBA — CBHIPbEBOM, JSHEPreTHUYCCKOH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEM IS CaMOpa3BUTHUA |
dbopMupoBaHUs KyJIbTYPhI TUIHOCTH, €€ 00IIeH U (yHKIIMOHATBHON I'PAaMOTHOCTH,

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIbHOW Y4eOHOW  JIeATeThbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX KakK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MVIS1a HA €IMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYaroIIuXCs;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUs B OOYyYEHUHM XUMHUU OOECHEeuMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro mpeaMeTra, KOTOpPbIA  SIBISETCS  MEJAaroru4ecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTHPOBAH Ha
OCBOCHHUE OOYYAIOUUMUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX TTOHATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHHU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOro mojaxonaa k e€ usyudeHuro. Cojep:kaHue CKIAIbIBAE€TCS M3 CHUCTEMBbI
MOHSATUN O XUMHUYECKOM JJIEMEHTE W BEIIECTBE U CUCTEMbI IIOHATHI O XUMHUYECKOU
peakiuu. OO0 OTH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 1O TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW UCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHS U IOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl 1O XHUMHH  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYYHOW KapTHHBI MUpPa B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOIbI, LEHHOCTHOTO OTHOLICHHS K HAyYHOMY 3HAHUIO H
MEeTOJaM MO3HaHUsS B Hayke. M3ydeHue XMMHHM MPOUCXOIUT C MPUBJICYECHUEM
3HAHMM W3 paHee H3YyYEHHBIX Y4YEOHBIX MpeaMeToB: «OKPYKAIOMUNA MHPY,
«buonorus. 57 knacce» u «PuU3UKa. 7 KIacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (OPMHPOBAHWE 3HAHWUKW OCHOB
XUMUYECKOW HAayKH Kak O0JACTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHUYECKOUN
NEATENIbHOCTU YeJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHMM CHUCTEMbl XHUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJIOKCHUM,
JOCTYMHBIX OO0OOIIEHUA MHPOBO33PEHUYECKOTO XapakTepa, sI3blIka HAyKW, B



NpUOOIIEHMM K HAyYHbIM METOJaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMUAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEAOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TNPaBWJI Oe30MacHOro oOpanieHus C BEUIECTBAaMU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3y4yeHUM XMMHUHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Ba)kKHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (opMupOBaHHE MHTEJUIEKTYaJIbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMAaTUYECKOe MPUOOIICHHE
oOydJaromuxcs K CaMOCTOSITENILHOW MO3HABATEIbHOM JAESTENIbHOCTH, HAay4YHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIoBU, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yUYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAUCHHE s
Pa3TUYHbBIX BUIOB JI€ITEILHOCTH;

— (¢opmupoBaHue oOmEel (yHKIMOHAIBHOW M €CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSICHATH MU OLICHUBATh SIBJICHUS
OKpY’KaIoILlEro MHUpPA, WCIOJb3YyS 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHUU
XMMUH, TPUMEHATh HUX IpH pPEIIEHHH NpoOJieM B IOBCEJIHEBHOM JKU3HM H
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 00ydYaroIIUXCS TyMaHUCTUYECKUX OTHOIICHUH,
INOHUMAHUSl IEHHOCTU XWMMYECKUX 3HAHUN [ BBIPAOOTKH 3SKOJIOTHYECKU
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYNOBOW JAESATEIBHOCTH B LEJAX
COXpPaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH NMPUPOAHOMN CPEIbl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUsI.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX J[UIS H3YYEHHS XHMHHU Ha YPOBHE
OCHOBHOTO 00111ero oopa3zoBanusi, coctaBisieT 134 yaca: B 8 kiacce — 68 yacos (2
yaca B Hememwo), B 9 kmacce — 66 wyacoB (2 wyaca B HENEIIO).



COIAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMuM B KU3HHU 4ellOBEKA. XMMHUSA B CHUCTEME HayK.
Tena wm BemecTBa. Pu3nMyecKHe CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTue o mMerogax mo3HaHUS B XMMHUHU. YHMCThIE BEIIECTBA M CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMEHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas —Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 10711 XMMUYECKOI0 3JIEMEHTa B
COCMHEHHH.

KomnuecTBo BemectBa. Mosnb. MossipHas macca. B3anumMocBs3b KOJIMYECTBa,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHUI] BeriecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nUecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMudeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PAaCTHUPaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbI) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KHCJIOTOM) sIBJICHUM, HAOIIOeHUE 1
ONMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJENUCTBUE kele3a ¢ pacTBopoM conu meau (I1),
U3y4eHHE CIOCOOOB PAa3CIICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (GUILTpOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TTOBAPEHHOMN
COJIM, HAOJIOJEHHE W  ONHCAHUE  PEe3yJbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JIaHUE MOJEIEH MOJIEKYI
(IIapOCTEPIKHEBBIX ).

Ba:xHeiiliue npeacTaBUTE/IM HEOPTAaHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemlecTBo. HaxokaeHue kucimopoja B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumenenue xuciopoma. CrocoOsbl



MOJIyYeHUsT KHUCIOpoJa B Ja0OpaTopuu ©  NOpOMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoil >P(GEeKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yroiap M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnu.

MomnsipHbiii 00bEM ra30B. Pacu€Thl 10 XUMUYECKUM YPaBHEHHUSIM.

®dusznyeckue CBOMCTBA BOABL. Boma kak pacTBoputenb. PacTBOpbL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmdeckux coeaunenuil. Oxcuabl. Kiaccudukarus
OKCUJOB: coyieoOpasyromiye  (OCHOBHbBIEC,  KHCJIOTHBIE, aM@OTEepHbIE) H
HecoseoOpasyromue. Homenknatypa okcuuoB. @Pusznueckue W XUMUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Kraccudukanus oOcCHOBaHMM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHui. ®duznueckue U XUMHUYECKHE CBOWMCTBA
ocHoBaHuil. [lorydeHre oCHOBaHMUI.

Kucnortel. Knaccudukarus kucinor. Homenkmnarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBsI3b MEXKIY KJIACCAMHU HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE ONPEAEIEHNUE COJCPKAHUSA KUCIOPOIa B BO3AYyXE, MOJIYyYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOJAOM M YCIOBUS BO3HUKHOBECHUS W
MpeKpameHnsi ropeHust (moxapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACIO3HABAHWE W H3YUYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojaeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HWCIOJIb30BAaHUE BUIACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECTB
KOJIMYEeCTBOM | MOIIb, HCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILECTBA, B3aUMOJECHCTBUE BOJBI C METAJNIAMHU
(Hatpuem ¥ KadbiueM) (BO3MOXKHO  MCIOJIb30BAaHUE  BHJEOMATEPHAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB  PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUW HEUTpalu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METalla APYTMM U3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 1o TeMe «BaxHeliine Kiacchl HEOPTaHUYECKHX
COCIIUHEHUIY.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XMMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KiIacCU(UKAMK XUMHUUYECKUX dJeMeHTOB. [loHsiTHE O
IPYIIax CXOJHBIX DJEMEHTOB (IIEJOYHBbIE W IIEJIOYHO3EMEJIbHBIE METAILIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pPa3yloT aM(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucTeMa XMMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunoguueckoit cucrtembl xumuueckux amneMeHToB J{. 1. Menneneea. [lepuoabl
u Tpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IEpHOJia U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aroMoB mepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTa 110 ero nosoxeHutro B [lepuoanueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHsS pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuogudeckoit CUCTEMBI XUMHUYECKUX
BJIEMEHTOB [UJIA Pa3BUTHsA Hayku W npaktuku. J[. V. MenaeneeB — yd€HbIN H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMOJSIpHAsi) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKILIUH.
[Iporecchl OkucIeHUs: U1 BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepuMenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemmnuie ceasu



Peanuzamus MeXnpeaMeTHBIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIOIIMXCS CUCTEMHBIMU IS OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHSITHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: marepusi, aToM, OHJEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (PM3MYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucTeMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWCTB
XUMUYECKUX OJIEMEHTOB TNEPBBIX TPEX MEPHOJOB, KalMs, KalbLMs U HUX
COCIMHEHUII B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJBl XUMHYECKOM CBSI3H. THIBI KPUCTAUITUYECKUX
PEUETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAIIMYECKOW PELIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiuii 1Mo pa3aIuvHbIM MIPU3HAKAM (110 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEaKIUHU BEHIECTB, MO TEIUIOBOMY 3(]dekTy, o
M3MEHEHUIO CTETICHENW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLIUH, TEPMOXUMUUECKUE
YpaBHEHUSI.

[lonsitTue o ckopoctu xumuyecko peakiuu. [loHsTHEe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusx. llonstue o karamuse. [IorsTue 0 xumnueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMUMHUYECKOW PEAKIMH W TOJOKEHUE XUMHYECKOrO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBneHue YpaBHEHUH



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCOOJIb30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust AIEKTPOIUTHIECKON JUCCOLUALINN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BEUIECTB C Pa3IUYHBIMU BUIAMH
xumuyeckoi cBsizu. CreneHs guccorumanuu. CUIbHbBIC U CTTa0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMA MW coOJeil B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [IoHATHE O TUAPOIIU3E COJIEH.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMUYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xmopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILECTB, MpOLECCAa [UCCOLMALUMU KHUCJIOT, IIEJIOYEH U COJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHUACO MAaTEpUANIOB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TMPOTEKAHHWS  peakiuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOLUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pasiIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBK KAYECTBEHHBIX pEAKUMHA HA HOHBI, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeIUHEHUA

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJ€ICTBUE C MeETalUlaMHM, HEMETajulaMH, WIeJI0YaMu). XJIOPOBOIAOPO.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJIydeHHE, IpuMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuasl U HX
HaXO0X/CHHUE B IIPUPOJIE.

OO6mrast xapakrtepuctuka 3mnemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne u (HU3UYECKUE CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOaa
U cepbl. XUMHUYECKHE CBOWMCTBa ceprl. CepoBOIOpOA, CTpoeHue, Puzndeckue u
XUMUYeCKre cBoMcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kmciora, (Qu3HUecKMue © XHMHYECKHE CBOWCTBA (00mME Kak
MPEACTaBUTEN Kjacca KHCIOT W crenududeckne). XUMUUYECKHE pPEaKIuy,
JeXxanme B OCHOBE NPOMBIIUJIEHHOTO CHoco0a MOJyYEHUs CEpPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOThI, KAUECTBEHHAs PEaKIUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ cCOeAUHEHUN B mOpuUpoje. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIeW Cpelbl COCNMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPe10TBPALCHUS.

OO6mast xapakTepucTuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTETNICHU OKHUCIEHUs. A30T, paclpOoCTpaHEHUE B MPUPOJIE,
dbuznUeckue U XuMu4yeckue cBorcTBa. KpyroBopot a3ora B npupoje. AMMUak, ero
dbu3nUecKue U XUMHUUYECKUE CBOMCTBA, MojiydeHue u npuMenenue. Cojii aMMOHUS,
ux (pu3nyYecKre U XMMUYECKHUEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUUYECKHe
cBoMcTBa (0OIIME€ KaK TMPENCTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonw3oBaHue HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopenuit. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, IMOYBBI M BoAoEéMOB). dDocdop,
ajutoTpornHbie Mogudukanuu Gocdopa, puznueckue M XUMHYECKUE CBOWMCTBA.
Oxcup docdopa (V) u pochopras kuciora, pu3nUIecKre U XUMHUSCKHAE CBOMCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka amemMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTETNICHW  OKUCICHMS.  YTJIEpoJa,  aJJIOTPOITHBIC
Moau(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HUIUYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢uznueckre W XUMUYECKHME CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYECKHUe MPOOJEMBI, CBSI3aHHBIE C OKCHIAOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIUICHHUS KJIWMAara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ cor, uX (Pu3nuecKue U XMMHUYECKUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIINICHHOCTH M CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIECH, 3TaHOJI, TJTUMIEPUH, YKCYCHAsI KHCIIOTA).
[IpupongHbie HMCTOYHUKU YTIIEBOJAOPOAOB (Yrojb, NPUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poii B OKM3HM 4YeEJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, IMOJYYCHUE U
npuMmenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemHueBoit kuciore. CHUIMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIILICHHOCTU. BakHeilllne CTpouTeNIbHbIE MaTepuasbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobdraeMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuiit IKCnepumenm:

M3yuyeHHE 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOMCTBA
rajJjloreHOB M HUX COCJUHEHHM (BO3MOXKHO UCIIOIB30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMyd XJOpUAOB (TaJOT€HUJIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl W €€  COCAUHEHMSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJIeOMaTeprasoB), HaOIOICHHE TIpollecca O0yriauBaHusl caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3Yy4YCHHE XUMHUUYECKUX CBOWCTB
pa30aBICHHON CEPHOUN KHUCJIOTHI, TPOBEJEHNE KAYECTBEHHOM peakiuu Ha Ccyiab(ar-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3nuecKuMu
cBoMicTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIH30BaHUE
BUJIEOMATEepUajoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YIHOOpEHUH, MoTyyeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peaKkiii Ha MOH aMMOHUs U ¢GochaT-uOH U M3yUEHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoeNen
KPUCTANTMYECKUX PpEmETOK ainMasza, rpadura, ¢yuiepeHa, O3HAKOMJIEHUE C
IPOIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM VIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoOJydyeHue, COOMpaHue, paclio3HaBaHHE U HU3Y4YCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KauyeCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TMPU3HAKOB HX MPOTEKAHMS, O3HAKOMJIEHUE C
OPOJNYKIMEN CUIMKATHOM TPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHbBIX
3az1a4 no treMe «BakHelnme HeMeTaJuIbl U UX COSTUHEHUS)).

MeTaJjibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
nx nosioxeHus B llepmogmueckon cucreme xumuuyeckux snemeHroB [, .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTaminyeckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DJIEKTPOXUMHUYECKHH  psll
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl ToNyyeHus MeTawioB. [loHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CraBbl (CTalb, YyryH, AIOPATIOMHHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [leprnonnueckoil cuCcTeEME XHUMUYECKUX
snementoB JI. M. MenpaeneeBa, cTpoeHHME HMX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyueckue U XMMHUYECKUE CBOICTBA (Ha mpumMepe HaTpus u Kanus). OKCUibl U



TUAPOKCHABI HaTpusa HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HX
COCUHEHUN.

IllenoyHO3EMENBHBIE METAJUIBI MArHMd W KaJbLIMKM: TIOJIOKCHHUE B
Ilepuonnueckon cucrteMe xumudeckux siuemeHToB JI. 1. Menneneesa, ctpoeHue
HX aTOMOB, HaX0XJeHue B npupoae. uznueckne 1 XMuMHUYECKUE CBOMCTBA MAarHus
u Kanblus. BaxkHelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TOJIOXKEHKE B [leproanueckoi CUCTEME XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, cCTpoeHuEe aroMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreMe XUMUYECKUX AIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XHUMHUYECKHE CBOMCTBA Kenme3a. OKCuabl, THAPOKCHIbI U coiu skene3a (I1) u xkenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm

O03HAKOMJICHHE C o0pa3llaMd METAJIOB U CIUIaBOB, HMX (PU3MUECKUMHU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUSA OKCHAA
KaJIbLIUSIT M HATpPUS C BOAOM (BO3MOXHO MCIIOJIb30BAHUE BUIEOMATEpPUAJIOB),
UCCIIEIOBAaHME CBOMCTB KECTKOM BOJBI, IIpoLecca TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPHANIOB), TMPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLMW HAa MOHBI: MarHus, KaJbliUs, allOMUHU, LIMHKA, JKeje3a
(IT) u xene3a (I1I), meau (II), HaOmrOIEHHME M OMHMCAHUE TPOIIECCOB OKPAIIMBAHUS
IUITAaMEHU WOHAMHU HATpUsA, Kajausg M Kalblus (BO3MOYKHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HUCCIe0BaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BakHenmue
METAJUIBI U UX COCAUHEHUS.

XUMHS U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOM XHU3HHM YEJIOBEKa. be3omnacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momoins npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKarollel cpeabl (MpeaenabHas AOMyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumMuu B pemieHun 3K0JIOTrMYECKUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3Il0oB MaTepHaNOB (CTEKJIO, CIUIABBI METAJUIOB, MOJMMEPHbBIC
Martepuaibl).

Mexcnpeomemmnuie ceasu



Peanmzanust MeXnpeaMeTHBIX CBS3€H NMpU HM3YyYeHHH XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJb30BAaHUE KaK OOMMX EeCTECTBEHHO-HAYUHBIX
MOHATUHN, TaK U TOHATUH, SBISIONINXCS CUCTEMHBIMHU IJI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHSATHUS: HAYYHBINH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHHTE3, KiIacCu(UKalusi, TEepUOJAUIHOCTh, HAOIIOICHNUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPEHUE, MOJENb, SBJICHUE, MaPHUKOBHIMI
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dwusuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU],
W30TOMBI, PaJAMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKHA 3apsiji, MPOBOIHUKH,
MOJYNPOBOJHUKHY, AMDICKTPUKH, (POTODIEMEHT, BEMIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTD, KPUCTALTHICCKAs
pemérka, CriaBbl, (U3NYECKUE BEIWYUHBI, CIUHUIBI U3MEPECHHS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COHIIE.

buonorus: dotocunTe3, npixanue, Omochepa, sKOCHCTEMa, MHUHEpATbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeIFHbIC BEIICCTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE IOPOJIBI,
TIOJIC3HBIC MCKOTIaeMFbIE, TOTLTUBO, BOJIHBIC pecypchl.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHSA [NPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMUCKUMHU
COLMOKYJIbTYPHbIMU W JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPHUHSATHIMH B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEJCHUS M CHOCOOCTBYIOT IMpoIleccaMm
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JInuHOCTHBIE ~ pe3ydbTaThl  OTPaXXalOT  TOTOBHOCTh  OOYyYaromMUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTALMH U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIECHHSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HAy4yHOMY HACJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAyKU B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUEi O
NEPEIOBbIX JOCTMXKEHUSIX W OTKPBITHUSIX MHMPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MUpPa U OOIIECTBA;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW MAESTENbHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEAEHUE M TMOCTYNKA CBOUX TOBapULIEH C MO3HUIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKHU U COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHWBBI, HANPABJICHHBIC HA IMOJY4YEHUE HOBBIX 3HAHWUW IO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphbl, B TOM 4YHUCJIE
HaBBIKOB CaMOCTOSITEILHOM paboThl € Yy4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypPOr, JIOCTYIMHBIMA TEXHUUYECKHUMH CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TIPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) opMupoBaHUSsI KYJIbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *XWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOICHHS aKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacCHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

UHTEPEC K MPAKTHUYSCKOMY M3YUYCHUIO MPo(decCHii M Tpyaa Pa3IMdHOTO POJa,
yBOXCHUEC K TPYAy W pe3ysibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodecCHOHANbHON AESTEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOIIO/ICHUS
paBMII 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMM, a TAK)KE B CUTYAIUSX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIy4aeMble MPU U3YYCHHH XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, IS MOBBIIEHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell WX peleHUs MOCPEICTBOM METOJOB XHMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PE3yJNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUS OOIICHAYYHbIE TOHATUS (3aKOH, TEOpPHs,
MPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETyJATHBHBIE), KOTOpbIE o0OOecrneyuBaoT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHHUPOBAaHUIO M OCYILECTBICHHUIO Yy4eOHOMU
TS TEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIBHbIE YUeOHbIE JelCTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYkACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJIEMEHTa), XUMHUYeckas (opMyna M ypaBHEHUE
XUMHYECKOW peakiuy — MpU pelieHuH y4yeOHO-II03HaBaTEeIbHBIX 33714, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUN BBIABISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

ba3oBrble ucciieoBare/ibCKue 1eHCTBUS .

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI /i (POPMUPOBAHHUS THIIOTE3BI IO
POBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHHWIO, OpPraHU3allid U TPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €ro Pe3yNbTar, GOpMyITHUpOBaTh 00O0OIICHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, aHAIW3UPOBATH M HMHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpAaTypa XUMHUYECKOTO COJAEpP)KAaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO uH(popMaIuio;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX ISl BBITOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BaHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATh pEIIAeMble 3aJayl HECIOKHBIMU CXEMaMH, JHharpaMmamu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpouecce ydyeOHOU W
UCCJIEI0BATENbCKON JEATENBHOCTH MH(DOPMALMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEbl.

KoMmmyHuKkaTHBHBIE YHUBEpCcAJbHbIe yYeOHbIe 1elCTBUS:

YMEHHS 3aJaBaTh BOIpPOCH (B Xoje auanora u (WiM) IUCKYCCHH) IO
CYLIECTBY  OOCYXJaeMOil  TeMbl, (OPMYyJIHpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  TOJYyYEHHBIE  PE3yJNbTaThl  IMO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMUYECKOT0 JIKCIEpUMeEHTa (J1abopaTOPHOTO OIBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  INPU  PELICHHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE yd€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXJeHrs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOpPIAUHAIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC yHHBepCaJbHbIe yYeOHbIE 1eCTBHA:

YMEHUE CaMOCTOSITENIBHO OMNPENENATh UEIU JEATEIIbHOCTH, MUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSATEIBHO COCTABISITh WIH KOPPEKTHPOBATH
MPEJIOKEHHBIA aITOPUTM JEWCTBUWA NPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBHE ITOJIyYEHHOTO pE3yJbTaTa 3asBJICHHON LEIH, yMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 33 IaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX PE3YJbTaTOB II0 OCBOCHHIO OO0A3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4yHbIE€ 3HAHMS, YMEHHS U CIIOCOOBI



NedcTBUM, creuuduyeckue s NpeIMEeTHOM obnactu «XuMUsS», BUIBI
NEATENBHOCTA IO  MOJIYYEHHIO HOBOTO  3HAHUA, €ro HMHTEpPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0ydenus B 8 kiiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi JJOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMMHYECKas pEeaKius, KiaccCu(PuKamus peakiuii: peakiuu
COCIMHECHUSA, PEaKIMU Ppa3JIOKECHUSA, PEAKUUH 3aMEIICHUs, PEaKINU
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTalb, PAJAUYC
aToMa, XMMHMYECKasl CBSI3b, MOJIIPHAS W HEMOJIApHasi KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MAacCcOBas JOJIsI BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX TOHITHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHUS GopMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbicn Ilepumommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT MX IOJIOKEeHUs B Ilepuoanueckor cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmdeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IIOHITUSA «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux odiemenrtoB [l W.
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3aps Aapa, oOIee YUCI0 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPeakuuu (MO0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHHU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKAAsl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHUUYECKUX NPEBpALICHUNA B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO MacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHON AEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTEMAaTU3allIo, KIacCU(UKAIUIO,
BBISIBICHUE IMPUYMHHO-CJICICTBEHHBIX CBA3€d — I U3YYEHHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUl, €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUS — HAONIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  MOCYIOH U
nabopaTopHbiM 00OpYJIOBaHUEM, a TaKXKe TMpaBUiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBINOJIHEHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH M KUCIIOT ¢ IIOMOIIBI UHAUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIE PE3YJIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs] JTUCCOLUUALMS, PEAKIUA HOHHOTO
oOMeHa, Karanu3aTop, XUMHUYECKOE€ paBHOBecHEe, OOpaTuMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaJIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKUuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
NPUMEHSATH T MOHSITHUS MPU ONMCAHUM BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISI COCTaBlieHus (opmyin
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIMHEHUH mo ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYECKas) B HEOPraHUYECKUX
COCMHEHUAX, 3aps]] MOHA 10 XUMHUYECKOU (opMmylie, XapakTep cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHWYECKUX COCIMHEHUM, TUIT KPUCTALIUYECKOU
pEeLIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepumomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoxarpymnmna (A-rpynma)y U «mnoOodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpesieiieHie HMX 1O JJICKTPOHHBIM  CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJOB U IIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peaKUHuH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKINU
BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTEIIeHEW OKWCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMHCAHUE
npuMepaMy MOJIEKYJIIPHBIX U HMOHHBIX YPaBHEHHIl COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YpPaBHEHHUS AJIEKTPOJUTHYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMeHa, YpaBHEHHUs pEaKIHi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAaHUS XHMHUYECKUX TMPEBPALICHU B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHUYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOHN peaKIlnu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylodM U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AaMMHUAKa U YTICKUCIIOTO ra3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPKIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
noaua-, kKapOoHat-, ¢ocdar-, cuiIMkaTr-, Cyibdar-, THUIAPOKCUI-HOHBI,
KaTHOHbl aMMOHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OIEpaIlMy MBICIUTEIILHON JeATEeIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CUCTEMaTH3allhI0, BBISBICHUE
PUYUHHO-CIIEICTBEHHBIX CBSI3€M — Il M3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIMPOBAHUE, IKCIEPUMEHT (peasIbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTte/ibHbIE peCypchl
padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMusg — BaykHast 00/1aCThb
11 €CTECTBO3HAHUS U 5 5 bubnuoteka [IOK
' MIPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
19 BemiecTBa 1 xXumMnueckue 15 1 bubmmoreka [JOK
' peaKIu https://m.edso0.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lousitre 6 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
Bopaopoa.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
H COJISIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOpPraHUYECKUX COCTMHEHU N https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pazpnen 3. Ilepnoanuecknii 3axon u [lepuoanyeckas cucrema xumuueckux 3jaeMmeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIC 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 bubnuoreka [IOK
XUMHUYECKUX diemeHToB /. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue aroma
XuMH4IecKas CBS3b.

3.2 OKHCJII/IeTceJIaLH(:)- : 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKIINN
bu6mmoreka [JOK
Hroro o pasnieny 15 https://m.edso;.[ru/?f41837c
PesepBHOe Bpemst 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KJIACC

KosimuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugpoBbie
Ne n/m P Konrpoabsubie | IIpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIMu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3ZIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTranibl M MX coeIMHEHUSA
21 OO6mras XapaKTepUCTUKA XUMUYECKHUX 4 1 bubnuoteka [IOK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO01as XxapakKTeprUCTUKa XMMHUECKUX
2.2 aneMeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' S https://m.edsoo0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKIX
2.3 anemeHTOoB VA-rpymimsbl. A30T, pochop u ux 7 1 bubmorexa [TOK
' PYHHEBL ’ P https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO01as xapakTepruCTUKa XUMHUECKUX
2.4 3neH1\ieHTo§ IVAl?r nbl. YTIIepoa u 8 1 2 bubmorera [OK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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

Pasgen 3. Meraiibl M UX COeANHEHUA

. bubmmoreka [JOK
31 Obmue CBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime Metamisl ¥ UX COEIUHEHUS 16 https://m.edso00.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus v okpy:Kawiuas cpeaa
4.1 B I B )KM3HU 4eJIOBEKA 3 bubmmorexa [OK
' CHiecTha i Matepraith . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 1 bubmorexa LHOK
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIJMYECTBO YACOB I10 ITPOT'PAMME 66



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoJunuecTBOo 4acoB DJIEeKTPOHHBbIE
Ne nudposbie
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl

1 [Ipenmer xumuu. Posib XuMHUM B )KU3HU 1 bu6mmoreka [JOK
yesioBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c

2 ITousiTe 0 MeTOAaX MO3HAHUS B XUMUH 1 bubmiorexa [OK

8 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBumna paboTsl
3 B J1TabopaTopuu U MpUEMBI 0OpaIICHHUS C 1 bubmorexa [OK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Uucrtele BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [IOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «Pa3nenenue

5 cMecei (Ha MpuMepe OYUCTKH TTOBapEHHOM 1 bubmmorexa [IOK

PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI M MOJICKYIE https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKHUE 3JIEMEHThI. 3HAKH (CUMBOJIBI) 1 bu6mmnoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CII0)KHBIE BEIIECTBA 1 bubmorexa LIOK

P . https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOIEKYISIPHOC YICHHE 1 bubmorexa [OK

YIP ya https://m.edsoo.ru/ff0d2d50
10 3aK0H ITOCTOSIHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyna. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bu6mmoreka [JOK

11
OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHUYECKOTr0 3JIEMEHTA B bu6mmoreka [JOK
COEAMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo Bemectsa. Mosbs. MonsipHas bubnuoteka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUIECKHUE SIBIICHUS. bubmmoreka [JOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBHs NPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MAaCChI BEIIIECTB. bubnuoteka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus KonmdecTBa, MacChl BEIIECTBA bubnuoreka [IOK
M0 YPaBHEHUSIM XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH a3JI0’KCHHS sahf[)e eLII-II/ISI Bubmmorexa LIOK
g P ’ t ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIoneauct. O0o0menne u bubnmorexa [JOK
] . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsnas padora Nel mo teme bubnuoreka [IOK
«BelllecTBa 1 XUMHYECKUE PEAKIIN» https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — BJIEMEHT U IPOCTOE Beﬂ}:((:TBO Bubmmorexa LIOK
poA P H ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKue 1 XUMHYCCKUE CBOMCTBA bu6nmoreka [JOK



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

KHCIIOpOo/1a (PEaKIuu OKUCIICHHUS, TOPCHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bu6mmorexa [JOK

23 0 .
TabOpATOPHI H HPOMPIITICHIOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TenmoBoii 3pPeKT XUMUIECKON peaKIIHH,
24 IMOHSITHE O Tg)(il)\/IOXI/IMI/I‘-IeCKOM I;BHeI;mH bubmorexa [OK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
Tonnuso (HedTh, yroiab U METaH).
25 3ar ﬂaHeéHe(ﬁoa yra CIIOCOOBI iro bubmorexa [OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTueckas padota Ne 3 o Teme
26 «[Tomyuenune u cobupanne Kuciopoaa bubmiorexa [OK
yi _ p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY
7 Boaopoa — sneMeHT U pocToe BEIIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKue 1 XMMUYECKHIE CBONCTRA bubnuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OIUITHE O KHCTIOTAX H COTIX https://m.edsoo.ru/ff0d50d2
Crnioco0bl OJTy4eHus BOAOPOA B bubnuoreka LIOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktnueckas padota Ne 4 o TeMe
31 «IIT)OJI eHHE U 5061/1 aHue BOJIOpOJia bubmmorexa [IOK
ya - p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
N " bubmuoteka [IOK
32 MonsipHblil 00bEM Ta30B. 3aKOH ABOrapo https://m.edsoo.ru/ff0d542¢
33 Brrunciienus 00bEMa, KOJIUYSCTBA BEIICCTBA bu6nmoreka [JOK



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 I0 ero U3B€CTHOMY KOJINYECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 00EMOB Ta30B 10 ypaBHEHUIO

bu6mmorexa [JOK

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX
peart . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 Ddu3nyecKrue 1 XMMHUIECCKUE CBOMCTBA BOJIBI bubmorexa OK
b https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boma xak pactBopuTens. HackimenHsie 1
37 Helilacm epHHHe paCTBO Bl MacI:IcI:OBaﬂ 0JIs bubmorexa [OK
m p PBI- 4 https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B PacCTBOpE
[IpakTueckas padorta Ne 5 o Teme
38 «I[IpuroToBiieHHE PACTBOPOB C ONPEACIEHHOM bubmorexa [OK
P N N P p el https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIIECTBA»
39 KonTtponsnas padota No2 mo teme bubnuoreka [IOK
«Kucnopon. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: coctaB, KilaccupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydenune u XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHHUsI: COCTaB, KJIacCU(DUKAITH, bu6mmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
4 Kucnotsl: coctas, knaccuduxanus, bu6nmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6mmoreka [JOK

45 ITonyyeHue u XMMUYECKHUE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CriocoObl bubnuoteka [IOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padota Ne 6. Perenne
47 JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIAaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHU I
48 I'eneTnueckas CBsI3b MEXKy KJIacCaMu bubnuoteka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo0.ru/00ad9a50
bu6mmoreka [JOK
49 O060011IeHNEe U CUCTEMATU3AIIUs 3HAHHUI
B H https://m.edsoo.ru/00ad9cb2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPraHMYECKUX bubmmorexa [TOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOTBITKH KIacCUpUKAITIT
51 XUMUYECKUX eMeHToB. [loHsaTHe o rpymmax bubmorexa [TOK
’ 26 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJICMEHTOB
Ilepnonnueckuii 3axoH u Ilepuonuueckas
52 cncf)TeMa XUMHYECKUX BJ'IGMGEITOB pimn Y| bubmmorexa [IOK
o https://m.edsoo.ru/00ada52¢c
MeuneneeBa
53 [lepuoapl, TpyIIIbI, HOATPYIIIIEI bubmorexa [OK
PHOJEL, TPYIHIRL HOATDYH https://m.edsoo.ru/00ada52¢c
54 Crpoenue atoMoB. COCTaB aTOMHBIX SIAEP. bubnuoreka [IOK
H3oTormbl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000I0YeK aTOMOB
. bubmuoteka [IOK
55 anemeHToB llepuoanueckoii cucremst /1. 1.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHUYCCKOI'O 9JICMCHTA I10

. bu6mmoreka [JOK
56 ero nosoxenuro B [lepuoandeckoii cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanueckoro 3aKoHa is
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MeneneeB — y4€HbIN, NIEAAror U https://m.edsoo.ru/00ada96e
TpaXkJIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTH AaTOMOB bubnuoteka [IOK
XUMHYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
59 Hortnas ximirieckas cpsss https://m.edsoo.ru/00adac34
60 KoBaneHnTHas ossipHast XUMHUYECKask CBS3b brbmmorexa [TOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoasipHast XMMUYECKasl CBSI3b Bubnmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (TereH OKCIeHiLA https://m.edsoo.ru/00adae28
63 OKHCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIH bubmmorexa [IOK
https://m.edsoo.ru/00adb076
64 OKHCIIUTENN U BOCCTAHOBUTEIIN bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padota Ned no reme «CtpoeHue bubnuoreka [IOK
aToMa. XMMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0oO1IeHne u bubnuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1eHne u bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PezepHblit ypok. O6001meHue u bubnuoreka LIOK
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cUCTeEMaTH3alus 3HaHUI

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabsubie | Ilpakruyeckue p
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
[Tepuonnueckuii 3axoH. [lepuoanueckas
1 CI/IfTeMa XUMHYECKUX BJICMI;HTOB pIRn Y| 1 bubmorexa [OK
o https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P p https://m.edsoo.ru/00adb6b6
TIEPHOJIOB
3 Knaccudukarus u HoMeHKIIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpr xuMu4ueckoi CBS3U Y THIIEI 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsnas padorta Nel mo teme
5 «[ToBTOpEHUE U YIriyOJICHHE 3HAHHIMA 1 1
OCHOBHBIX pa3/IesioB Kypca 8 kiaccay
5 Knaccudukanus XuMu4ecKuX peakiui no 1 bubmuoteka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUUYECKOU PEAKIIHH.
7 [ToHsITHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 Bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaxIusx
[ToHATHE O XUMHUUYECKOM PaBHOBECHH.
3 @DakTOpBl, BAUAIOLIME HA CKOPOCTh 1 bubnuoreka LIOK
XUMHUUYECKOHN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
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9 OKUCIUTEIBHO-BOCCTAHOBUTEILHBIC bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus IEKTPOIUTUIECKON AUCCOLUALINH. bubnuoreka [IOK
CunbHBIC U CITA0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMounrle ypaBHeHNs peakui bubnmorexa [OK

yp peaxtt https://m.edsoo.ru/00add448
XnMHYecKre CBOMCTBA KUCIOT M OCHOBaHM
12 B CBETE IIPEACTABICHUI 00 bubnmorexa HOK
p . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKOU JUCCOITUAITTI
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 IIPEACTABIEHAN 00 DIIEKTPOTUTHIECKON bubmorexa [OK
et p https://m.edsoo.ru/00add8b2
JIMCCOLIMAIINHT
bu6mmoreka [JOK
14 Ilo eo 0JIN3e CoJIeH
HUATHE O THIAPOIH e https://m.edsoo.ru/00add9d4
bubmmoreka [JOK
15 O00011IeHNE U CHCTEMATH3aLIU 3HAHU I
m H https://m.edsoo.ru/00addd12

16 [TpakTuueckas padota Ne 1. «Pemrenune bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota No2 mo teme

17 «DNEKTPOIINTHYUECKAS JUCCOLUALHAS bubnmorexa [JOK

P g 1A https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»

18 OO11as XapakTeprUCTUKa FaJIOreHOB. bubnuoreka [IOK
XHUMHUYECKUE CBOMCTBA HA TPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ComsiHast KHCIIOTa,

19 XHMII/:quIfH: CJI;OIZCTBa MOJyUdEHHE bubmorexa LOK

> HOIYH ’ https://m.edsoo.ru/00ade104
MIpUMEHEHHE
20 IIpakTtuyeckas padora Ne 2 o Teme bubnuoreka LIOK

((HOHy‘{eHI/IC COJISTHOM KHCJIOTBI, U3YYCHUC

https://m.edsoo.ru/00ade348
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€€ CBOWCTBY

Breraucnenus 1o YPaBHCHUAM XUMHUYCCKHUX

21 peaKkuuii, €CJiv OJIMH U3 PEareHTOB JaH B bubnmorexa LHOK
HGLITKE https://m.edsoo.ru/00ade488

29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnuoteka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(GUKALIUN CEPBI.

23 HaXO)KI;[eHI/Ie cephl M(l)eé COGI[I/IHGII)-II/Iﬁ B bubnmorexa [OK
npupojie. XMMHYECKUE CBOMCTBA CePhI s,/ edsu0.1u/0AdeGE

24 CepoBonopo, ctpoeHue, puznyeckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,

25 (buznueckre U XuMUYecKHe CBOMCTBa bubmmorexa [TOK

’ https://m.edsoo.ru/00adea28

MIpUMEHEHHE
XUMUYECKHE peaKklnu, JIeXkKaII1e B OCHOBE

%6 MPOMBIIIJICHHOTO CII0C00a MOTydeHUs bubnuoreka [IOK
CEpPHOM KUCTOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIllel Cpeibl COEAUHEHUSIMHU CePbl

7 BrrunciieHue MaccoBoOM 10714 BBIXOa bu6mmoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO1as xapaKTepUCTHKA IEMEHTOB V A-

)8 rpymnmnbl. A30T, pacpocTpaHeHHE B bubnuoreka [IOK
npupoie, GU3NIECKUe U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOICTBA

29 AmMHaKk, ero (pu3n4YecKue U XUMHUYECKHe bubnuoreka LIOK
CBOMCTBA, MTOJIy4EHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004

30 IIpakTtuyeckas padora Ne 3 o Teme bubnuoreka LIOK

«HonyquI/Ie aMMUaKa, U3y4CHUcC Cro

https://m.edso0.ru/00adf180
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CBOUCTBY»

A30THas KUCIOTA, e€ hu3ndeckue u

bu6mmoreka [JOK

31
XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosb30BaHre HUTPATOB U COJICH aMMOHUS
32 B KQUECTBE MUHEPAIbHBIX YI0OPEHUN. bubnuoteka [IOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH https://m.edsoo.ru/00adf518
CpeIIbl COCTMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u hochopras
33 KHCIIOTA, PU3HUYECKHEe U XUMHYECKUE brbamorexa [TOK
L https://m.edsoo.ru/00adf68a
CBOWCTBa, TTOJTyICHHE
Hcnonp3oBanne hocdaToB B KauecTBE
34 MHHEPaTbHBIX (?)6 %)HI/Iﬁ 3arpsi3HeHHE brbmmorexa [TOK
P . YHAODP - 23TP https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuoreka [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(Iv)
bu6mmoreka [JOK
37 VYroJibHAsI KUCIIOTA U €€ COH
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
" bubnuoreka [IOK
38 [Tony4eHue yriekucioro rasa.
" https://m.edsoo.ru/00ae027e
KauectBenHas peakius Ha kKapOOHAT-UOH
[TepBoHauanbHBIE TOHATHUS 00
39 0 rpaHI/IquKI/IX BEIL[ECTBAX KaK O Bubmmorexa LIOK
P . https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
40 Kpemuuii u ero coeqrHeHHs bu6nmoreka [JOK
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https://m.edso0.ru/00ae080a

[Ipaktuyeckas padota Ne 5. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe

bu6mmoreka [JOK

41
«Baxuenme HeMeTalUIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUSI
KonTponsnas padora Ne3 o teme Bi6 LIOK

. HOIHOTEKA
42 «Baxxuennme HeMeTaIUIbI M UX
https://m.edso00.ru/00ae0e18
COEIUHEHHUSI
OO011ast XapakTepUCTUKAa XUMUYECKUX

43 3JIEMEHTOB — METAJUIOB. MeTalmyeckas bubnuoteka [IOK
CBSI3b U METAJUINYECKAS KPUCTAIUIMYECKAs https://m.edsoo.ru/00ae103e
peméTka. du3ndeckre CBOMCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. Eu6 LIOK

B . HOIHOTEKA
44 DIEKTPOXUMHUYCCKUH Pl HAPSHKEHUN
https://m.edsoo.ru/00ae1156
METAJIJIOB
OO6mre criocoObl MOJTYyIeHHs] METaJLIOB.

45 CmuiaBel. BeruucneHnus o ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIMH, €CIIM OJIMH U3 https://m.edso0.ru/00ae1156
peareHTOB COJICPXKUT MIPHUMECH

bubmuoreka LIOK

46 [TonsaTHE O KOPPO3UHU METAIIOB 1
https://m.edsoo.ru/00ael1278
bubmuoreka LIOK

47 IlemouHbIe METaJLIBI 1

https://m.edsoo.ru/00ae14b2
bubmuoreka LIOK

48 OKcHIBI ¥ THIAPOKCHUIBI HATPUS M KaJIWS 1

https://m.edsoo.ru/00ae14b2

49 [llemouHO3eMeIbHBIC METAILIbI — KAJIbIHMH 1 bu6mmoreka [JOK
MarHum https://m.edsoo.ru/00ae15e8

. bubmuoreka LIOK

50 Baxxneime coequHEHNS KaabIU 1

https://m.edsoo.ru/00ae15e8
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51 O0001Ienne ¥ cCUCTEMaTH3aIM 3HAHUI
52 JKEcTKOCTh BOIBI M CIIOCOOBI €€ yCTpaHEHUs bubmmorexa OK
A yerp https://m.edso0.ru/00ae1886
[Ipaktudeckas padora Ne 6 o reme
53 "XKEcTKoCTh BOJBI U METOBI €€ bubnmorexa LHOK
| https://m.edsoo.ru/00aelae8
yYCTpaHCHUS
bu6mmoreka [JOK
54 ATIOMUHUHA
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBa OKCHIA U bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka LIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCH BT 1 con xkene3a (1) u bubmuoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1 cucTeMaTn3alius 3HaHUH
[Ipaktuueckas padota Ne 7. Pemenue
bu6mmoreka [JOK
59 SKCIIEPUMEHTAJIBHBIX 3aJ1a4 [0 TEME
. https://m.edsoo.ru/00ae3de8
«Baxnenne MeTasabl U UX COETUHEHUS
Brruncienus mo ypaBHEHUSM XUMHYECKUX
€aKIMi, eCJIM OMH U3 PearcHTOB JaH B
P P bu6mmoreka [JOK
60 M30BITKE WA COJICPIKUT IPUMECH.
. https://m.edsoo.ru/00ae1750
BrrunciaeHust MaccoBOM I0JIM BBIXOA
MIPOJIyKTa PEaKINU
61 O00011IeHIE U CUCTEMATH3aLU 3HAHU I
62 KonTtposneHas padota Ne4 o teme
«Ba)kHeie MeTaIIbl U UX COEIUHEHUSDY
63 BemectBa u maTepualibl B HOBCEJHEBHOM bu6mmoreka [JOK

JKHN3HH 4YCJIOBCKA

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpA3HEHUE OKPYKAKOLIEH 1 bubnuoteka [IOK
cpensl https://m.edso0.ru/00ae4270
65 Ponp xuMun B penieHuu 3KOJIOTHYECKUX 1 bubnuoreka [IOK
pooiemMm https://m.edsoo.ru/00ae4270
66 Pesepubriit ypok. O600111€HIE 1 1 bubnuoteka [IOK
CUCTEMATH3aLMs 3HAHUU https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 66
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYHEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3marenscTBo «IIpocBerieHue»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,

AKLII/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCBeH_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

IMa6puensa O.C. Xumus. Paboune nporpammel. [IpeameTHas muHus
yueOHnkoB O.C. I'abpuensna, U.I'. Octpoymona, C.A Cnaakosa. 8-9 kimacchl:
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